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PREIACE TO THE SECOND LDITION

ALTOLGH purpose and method remam unchanged and we have
again limited oursels es to advances which we believe to be of permanent
clinteal value the three vears winch Liave passed since the appearince
of the first edition have seen so many new developments in chrueal
medicine that the present volume 1 almost entirely re wntten

Apain we have omitted much that 1s new especially work 1z nghlv

pecialised fields or 1 very rare discases unbhcls to be of more than

occasional interest to the general phvsictan More debatably we have
made httle attempt to deal with the frnge of immediate medseal pro-
gress but have devoted the availible space chiefly to the presentation
of methods alrcady tested and wsed 1n the larger hospitaly

The change of emphasis from military to cisil pre-occupations 1s
evident n the diseard of chapters on Tropieal and Venereal Discases
to make space for Industrial Medicine and Phyvsical Treatment m
Mental Iilness Amongst subjects deilt with for the first time are
cerebral angiography  electrolvte and water balance cortisone and
ACTH hvperspl toxopl: elect diography
Parhin onism and the newer antibiotics

If a general obsersation 1s permissible 1t 1s m relation to the great
contributions made to progress i mant fields of medicine by our
surg el colleagues Ve make no apology for the (iscussion 1n several
chapters of therapeutic mesures ordmanly considered surgical s
an mnercasing number of medical eonditions come within the scope of
surgical treatment it hehoves the physieian to study enitically the uses
and himitations of operatise mensures 1f only because he 15 so often
called upon to tihe the mitial decision for or agunst surgery

Our thanks are due to Dr James Bull of the Ntional Hospstal
Queens Square for Figs 2} to 29 the Editor of the 8§t Thomas ¢
Hosputal Peports and Dr Forest Smuth for Fig 30 the Editor of the
Lancet and Dr Hill for Figs 11 16 17 18 and 20 the Editor of the
Post graduate Medical Journal and Dr Samuel Oram for Fig 15 the
Editor of the {merican Heart Journal and Dr Myers for Fi 1, 19 the
Editor of the f{merican Journal of Ophthalmology and Profescor Ida
Mann for Figs 31 and 32 the Editor of the Quarterly Journal of
Medwne fur Figs »3 and 34 the Edutor « £ the Proceedings of the Royal
Soctety of Medicine for Table 11 the Editor of the Lancet Dr Rice
Oxley and Dr Truelose for the data on ulcerative colitis the Editor of
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Surgery Gyneecology and Obstetrics and Mr Alison for the quotation
on cesophagitis Mr Broel for Iigs 35 to 87, and Dr Macoun for Ins
valuable work m proof reading and indexing

Yondon and RAYMON\D DALEY
Newcastle upon Tyne HENRY MILIER
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CHAPTIR 1

THE CONTROL OF INFECTIONS

[

MAURICL MITMAN

ton  Immuntsation
5 1

Sources and odes of snfect
Ch k b and Sulf

LY

SOURCES AND MODES OI' INTECTION

IN few ficlds of medicine has empricism been more fully confirmed
by subsequent scientific discovery than i the field of mfection  Dust
has long been regarded as 4 harhinger of disense  cleanliess has been
Percnnually next to godhmess fresh air and sunlight nto houses 15
00 new town plan and poverty and overcrowding are social diseases
lf"h, associated with epridemies

Smee the begmning of the 20th century and despite two world
wars there has been 2 remarkable decline 1 deaths from infections
diseases as the followng amazing figures (quoted i Lancet 1944

1 317) show —

Number of Deaths in England and Wales per million lving
under fifteen years of age

Searlet | Whooping Diphtl
yars | Levr Cough | Measles | and Croup
184600 °01 1398 1185
1549 ‘ 71 14, EX ! bt
“The tempo of th‘e decline has been accelerated 1n the case of diph
100 of mass 100 %0 that the figure for

therna by the
Englwnd and Wales for 1946 was 67 The mode of mnfection of these

respiratory do€ases 1 now clearer At the end of the n,
century I lugge propounded hus theory of the transference of 1:;:::,23;
1

peM 1
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droplets from onc respiratory tract to another  Not until Wells (1934)
postulated droplet nucler wnas the more indirect transfercnce under
stood
The source of mfection 15 almost alwavs a case or carrier of the
disease  The path from mnfector to nfectee may be direct or devious
but this 1s not synonymous with * direct * or “indireet ” contact—
the indefimte terms which usually mean * proximity ” or ‘ distance’
from infector Duning the passage of orgamsms from mfector to
infectee wur, fomites hands of nttendants and food and drink may be
contammnated Entry to the new host 15 effected through the
respiratory tract by inhalihion through the alimentary tract by
mgestion and through the shin or mucosa by moculation or implanta
uon  The mode of entry serves to classify the infectious disense and to
determine the measures used 1n its control Infectious matenal 15
expelled from the body of an infector in discharges or excreta The
most important discharges concerned in the transfer of resprratory
disease are the droplets expelled from the mouth and nose durng
1 laughing or talhing In sncezing the forceful
expulsion of air through the narrowed onfice of the month atomises
the mucous secrctions of the upper respiratory tract  The resulting
droplets which are expelied chiefly through the mouth and only to
2 small extent through the nose are nfeeted with the flora of the
upper respiratorv tract Thewr number 1s enormous—from 20 000
to 100 000 for nn average sneeze  Therr size 1s vanable  The greater
the veloaity of the air strenm and the smaller the onfice the more
efficient 15 the atomisation and the smaller the droplets Commonly
two thirds of them are less than 100 y mn dameter {1 1/10 il
metre) but ther size vanes from 7y to 1000 ¢ Size influences their
subsequent fate The larger droplets fall to the ground usually
withm three fect of the sneezer  The smaller ones remamn suspended
1n the air for & vanable period and may be dissenunated by air currents
to distant parts of a room From the moment of expulsion droplets
undergo rapid evaparation which reduces their size and allows them
toremam qir borne  Wells (1934) considers 100—200 y as the disiding
Line betsreen droplets Iikely to fall and those Itkely to remn suspended
1s droplet nucler  Although deposition of such droplets occurs the
rate 15 slow and nbout 16 per cent are still suspended erght hours after
ulsion
miltrfs“:hesc suspended droplet nucler which arc eluefly responsible
for acrial mfechion  The rhitive importance of dust in the transfer
of disease 1s still undetermined It 15 certam that during bed making
and other ward nctwities the bactenal Jond of the air 15 mereased
enormoush and that dust suppressive measures such as mh]ng Mﬂf
clothes and floors reduces the load enormously  but the evidence of
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reduction of elimeal disense although positive 1s more hmited  Hare
and McKenzie {1916) stress the smportance of clothung in the transfer
of dust borne nfections but Wells (1944) considers such infections do
not explun the epidemie pattern of discase

INFECTOR PATHS INFECTEE
CASE on CARRIER,

PATIENT OR

ATTENDANT AR

RESPIRATORY

DROPLETS C
> AT,
MUCOUS &
e
(SURFACES
e,
il
m
BB Tt
{ ssmo)
AlR

RESPIRATORY

lm«uﬂo )

MUCOUS &

e CUTANEOUS
Pyl ] (Wocutulou)
AL!“M ENTARY

{ ::snn )

EXCRETA

>
AUMENTARY
b o E bR ™~ JRACT
oreiion

Patns OF INFE
(From Harnes and Mitman ¢ Cliatcal Practice 1 Infectious Fevers
nd S Linstone )
Infected air 15 usually mhaled bv the new host but it may be
mmplanted on wounds burns or mstruments or infrequently 1t may
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be deposited on food and ngested  The fate of mhaled droplets and
dust particles depends on their size  The Jargest particles are deposited
m the upper respiratory tract and only the smallest 5 g or Jess in
diameter, succeed 1n reaching the Iungs The physteal factors con
cerned 1n the deposition of particles in the respiratory tract are turbu
lence centrfugal force gravity, adsorption and the tortuous churacter
of the conductmg channel—the nose and npper respiratory tract
‘Turbulence 15 the sudden cheching of the air eurrent v hich oceurs most
strikungly mn the pharynx  The remos al of foreign particles from the
lung 15 effected by lary action A penstaltic movements of the
broneb: and by coughing  In the alseol, phagocytes or dust cells
contribute to the removal (Robertson 1943)

The punfication of mtremural air 15 thus sigmficant m the control
of respiratory infections Three prieipal methods are aveilable—
ventilation  dust suppression by odmg bedelothes and floors, and
aerial disinfection by aerosols or ultra violet Iight Ventilation s
expressed as the number of changes of ar (turnovers) per hour or
as the volume of air per occupant  The Bnitish Paediatric Assocration
regards exght to ten changes per hour as good Theorctically each
turnoyer means the addition of the same volume of air to the room
and reduces the contammation by £+ where ¢ 15 the base of the natural
loganithm (2718)  Onc turnover per hour reduces the bactennl Joad
to a half n 40 qmnutes four turnovers do 1t in ten mmnutes and ten
turnoyers 1n four minutes  An overcrowded room or railway carriage
cannot be adequately ventilated because the rate of addition of
respiratory organism to the air 1s too lngh  Overcrowding in hospital
1s avorded by adequate bed spacing which reduces appreciably the
inerdence of nosocommal tnfections  The British Paediatrie Association
recommends not less than mine feet between beds m children s wards
m fever hospitals the distance 15 12 feet  In all accommodation for
children a proportion of  cubicles 15 essential the most satisfactory
type bemng the cefl or chimber with partitrons retchung the caling and
with scparate ventilation Much less eflicient are  three quarter
cubtcles  with meomplete partitions seven or eight feet high

Cermuerdal ultra violet radiation produces an air dismnfection
equisalent to mam tumnovers per hour A simple but speeral cold
mereury yapour Imp with an emission bind at 2 537 Angstrom units
1s required (vide Aerobology 1942 Mitman, 1945) Irradiation may
be direct but more frequently 1t 1s indirect the ceshing besng irraduated
and comycction currents canrying the infected awr upwards to be
dismfected  Direct radmtion or a combination of direct and mdireet
used to form germueidal  curtams  around beds  barners

le fields m operating theatres  Ultra violet
2Nt OrL ANISMS

may be
across corridors and stert
light has poor penctrating pewer and s eflicrency ag
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w dust s Jow  Sunlight and even diffuse daylght {(Garrad 1944) are
germicida]  dust near windows bewng freer from orgamisms than that
1n dark corners and near the beds of infected patients

Suppression of dust by oiling has been more successful when apphed
to hed clothes than to floors Only wooden floors are suitable for
treatment and they must be serubbed before the ol—spindle ol or
a proprictary preparation like  Nivol —is applied  The process
has to be repeated at monthly intersals  For clothing technical wiite
ol and vamous proprictary preparations eg  Fixanol C Teepol
Trton E Iractol A CTAB have been used  The ob,ect 1s to deposit
25 per cent of finely divided o1l on to the clothuing so that mfectious
particles adhere and are not raised as dust during bed mahing  The
o1l 1s added during laundering and 1s scarcely perceptible to the patient
The hardness of the water and 1ts pH influence the successful apphica
tion of most otls  Wool and cotton goods require different treatment
The process must be repeated at each washing although claims have
been made for ol emulsions which last through several washings
There 15 evidence of the value of oling in reducing streptococcal
mfections (Veright 1945) but not the common catarrhal infection of
the upper respiratory tract

A special atomiser 1s needed to produce the germicidal musts called
aerosols It was onginally claamed that they exerted their action not
only by virtue of their chemucal nature but also because of their
physteal state of fine atomusation Recently it has been widely
accepted that the vapour s the actrve physieal form of the gernicide
Hvpochlonites the higher phenols such as resorcinol and glycols
have been used  Glycols have the valuable property of persistence
but require a relative humidity of 40-60 per cent for maximum
efficiency (Robertson el al 1944)

Tracing the sources and paths of mfection has been much facihtated
by laboratorv methods for typing orgamsms  The gravis mitis and
itermedius struns of diphthersa bacilll can be 1dentified by cultural
and biochemieal methods A great advance was made when hremolytic
streptococel were classified into groups and types by serological methods
One of the first fruits of this work was the knowledge that many of
the complications of scarlet fever were cross mfections with a type of
streptococcus different from that responsible for the o,mal attack
of the discase The derabl d of & logical cross
mfection as distinet from chinwcal cross mfection m hospital was
revealed m all types of wards A further classification 15 now possible
by the method of phage typing 10 which bacteriophages are used
for detecting different lvsosensitivities of certain types of orgamsm
In typhoid fever 24 types and sub types are deseribed and 1n para
typhod fever B eight types and sub types (Fehx 1944)

Sonne
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be depasited on food and mgested  The fate of 1nhled droplets and
dust particles depends on thar size  The largest particles are depostted
m the upper respiritory tract and only the smallest 5 p or less
dameter suceeed m reaching the Jungs  The plysical fretors con
cerned in the deposition of particles i the respiratory tract are turbu
lence centrifugal foree genvity, adsorption and the tortuous character
of the conducting channel—the nose and upper respratory tract
Turbulence 1s the sudden cheching of the sir current wlieh ocours most
strikangly mn the pharynx  The removal of foreign particles from the
lung s cffected by cihary action \oﬁ) penstaltic mosvements of the
bronels and by coughmg  In the alveoh phagocytes or dust cells
contribute to the removal (Robertson 1943}

The punfication of mt -l air 15 thus sigrifieant in the contral
of respirttory mfections  Three principal methods are milable—
ventilation  dust suppression by odmg hedelothes and floors and
aenal dwnfection by aerosols or ultra violet hght Ventiation s
expressed s the number of changes of aw {turnovers) per hour or
as the volume of mr per aceupant  The Brtish Paediatne Assocation
regards eight to ten changes per hour 1s good Theoretically cach
turnover means the addition of the same volume of arr to the reom
and reduces the eontamnation by + where e 1s the base of the naturat
logarithm (2 718)  One turnover per hour reduees the bactenal load
to & half mn 40 minutes four turnoters do it 1in ten munutes and ten
turnoters sn four mmutes  An overcrowded room or raibway canage
cannot be adequately ventilated becouse the rate of addition of
respiratoyy orgamsm to the miris teolugh  Overcrowdmg 1 hospitals
1 avouded by adequate bed spacing which reduces apprecmbly the
incidence of nosocormal infections  Fhe Bntish Pacdatrie Association
recommends not less than nime feet between beds in chnldren s wards
i fever hospitals the distance 15 12 feet  In all accommodation for
chsldren o proportion of cubicles 15 essentiat the most satisfactory
type being the cefl or chumber with partitions reackung the ecling and
with scparate ventilation  Much less efficient are  three quarter
cubucles  with meomplete partitions seven or eight feet high

Germcidal ultra vioket radiation prod: an ar
equmvalent to many turnovers per hour A sumple bmt speenit  cold
mereury \apour jamp with an emission baed 4t 2 537 Angstrom untts
15 requured {mde Aerobiology 1942 \stman 1945) Trraciation may
be direet but more {requently 1t 15 indircet the ceting being wradzated
and convechion currents carryng the mfected arr upwards to be
dismfected  Direct radiation or a combmnation of direct and mndirect
may be used to form germadal  eurtams around beds b'lmeri
across corndors and sterile ficlds m aperating theatres  Ultra violet
hght has poor penetrating pover and s cffictency sgunst orgamsms

fection
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IMMUNISATION

Diphtheria  \ctive immumsation as a preventative measure has
been consohdated since mass immumsation provided such & marked
mpetus to the declme m diphtherin  Current prophylacties are all
preparations of diphthena toxoid  In this country alum precipitated
toxoid (A PT ) 1s the usual choee  Two doses are essential to obtam
full advantage of the much greater antigenic stimulus provided by
the second 1njection which acts as a secondary stimulus  The usual
doses are 02 milliitres and 05 mlliitres by deep intramuscular
njections a* mtervals of four to six wechs but the doses could with
advantage be revorsed because reactions are less common after the
primary stimulus and the quantity necessary to act as the secondary
stimulus 15 small The most switable age for mmumsation 1s 8 to
12 months unless the diphtheria ylactie 1s bimed with
whooping cough vaccine (1ide trfra) A sm111 remforeing mjection 15
desirable two or three years after the mitial injection and again on
Jounin,, school at five y=ars of age with possibly one other at 8 to 14
yearsofage In these alder children it 15 destrable to perform a Schick
test beforc gning 2 boosting mjection In a mass immumsation
campaym Schick tests are dispensed with apart from sample tests
as n check on the efficiency of the prophylactic In older patients
hable to reactions toxord antitoxin floceutes (T AT ) three doses of
one mullilitre at three or four weehly mntervals give less trouble but are
not so effictent In Canada formol toxoid 1s stillused  The Moloney
test for detecting hypersensitivity to the toxord 1s 1dentical with the
pscudo reaction of the Schich test which should be performed n
preference to 1t  Although the antigeme strength of diphthera
prophylactics 1s expressed m Lf floceulating umts the method 13 not
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dysenterv baills have been classified into 14 types and the method has
also been used for the typmg of staphylococeus and soil bactena

Much mmportance 1s attached to staphylococcus aureus s 4 cause of
widespread pyogenic infeettons and to the nosc s the site of carrymng
the orgarism  Not only wound infections but generalised furuncu
losis and food poisoming have been traced to the transfer of staphy
locacer by hand from the nose to the shin or to food Parsons {1944)
traced maternal mastitis and abscess, and mnfantile infections of the
shin and eslewhere to staphylococer dernsed from the noses of nurses
The earrier rate among healthy persons 1s as high as 20-45 per cent and
the frequency of handling the nose, even m the socally irreproachable
15 surprising

The prevention of food posoning depends considerably on hitchen
hygenc  Those engaged 1n the storage preparation and sale of food
must observe clewnliness 1 themselves their place of work and thewr
utensils  The handling of food must be reduced to a mummum
Prepared meat milk eream and egg products and 1ce erem are most
switable media for the growth of food posonng orgamsms The
period of ncubation after infection by the food handler allows the
pathogens to multiply to numbers capable of causing a clinieal infec
tion  Such articles should therefore, not be alloned to stand about
1 hot kitchens, but should be refrigerated

The memorandum of the Medical Research Couneil on cross
mfection in Hospitals, points out that cross mfection 1s most apparent
and most dangerous among nfants and children 1n general and fever
hospitals, but adults are also hable to acquire such nfections, particu
larly those with wounds burns and placental sites  Vvards m which
nfections of the ear nose and throat are treated arc most dangerous
but even n ¢ clean ’ surgical and matermty wards measures must be
taken to prevent the spread of mfection  Chemoprophylass must not
be used as a substitute for good medical and nursing practice Good
ventilation, proper bed spacing equipment for efficient sterilisation or
dismfection and an adequate staff tramed mn the proper nursing
technique are the chief recommendations
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free from the most serious drawback to human convalescent serum
the danger of homologous serum jaundiec  Cochburn et al (1931)
report a case of serum Jaundice 1n 1 boy injected with gamma plobulin
prepared from an scterorente batch of plasma  Cohn's fractiontion
of blood plasma depends on the methods of lngh speed centrifugiliza
tion  electropt {for gnmma globul difTi sncosity and
preciptation by 1so-electnie charges  The products obtuned include
albumen used for restoration of blood volume fibnnogen prothrombin
h mins  Rth bod and « B- and ; globulins
Gamma globulin has been successfully used 1n passive mmmunisation
agamnst measles and infective hepatitis 1t 1s estmated that gamma
globulm 1s six times as potent as cony Alescent measles serum and may
be given to attentuate or to prevent attacks
Vaccination against Smallpox The old method of vacemation
By a linear msertion has been displaced by the multiple pressure
method which now has official backing (Min of Health Memo 1948)
Many clams have been made for the superionty of the method which
consists n moculating the lvmph by 10 to 20 pricks using a needle
not at night angtes to the surface of the shin but parallel toxt  Enough
pressure 15 exerted to depress the shin at the pomnt of the needle
Probably the virtue of the method lies m the fact that 1t ensures a
minimal penetration of the epidermis at a number of pomnts  The
Interpretations placed upon the resulting reactions are still debatable
Officially three types of reaction are recognised
(1) The primary reaction— acemia—maximum on 7th to 10th dav
occurs when there 18 no immumnty or when wmmumty has
waned
(2) The )| d reaction— d umum on 5th to 7th
day occurs 1n the revaccinated who hase lost some but not
all of their resistance
(3) The immediate reaction which 1s maximum on the 2nd or 3rd
day and s dered to be evidence of v
No reaction 1s regarded as a failure in the techmque of vacemation
Aitman (1947) among others disputes these interpretations 1Ie
maintains there are only two specific reactions to the live lvmph—
vaceina 1o the susceptible and vacemoid m the partially mmune
vacnod reactions are ahorted not accelerated No reaction at all
occurs 1n these who are immune  Superimposed on these reactions
wre those due to sensitivity 1n subjects who have previous expenience
of lymph  They precede 4 vaceinod reaction or even an ordinary
vacama but in the immune they are the only reaction—hence the
fi with y  No infe as to the of the
subjeet should be drawn from immedsate reactions for they ean oceur
<ven with inactivated ly maph
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sabisfactory  Holt (1847) recenthy mntroduced 2 new prophvlactie—
punfied tonerd a phosphate prempitated (P TAP) mn shich
antigenic potency 1s related to the quantity of muneral carrier {alumn
um phosphate) ind ean be expressed m terzs of 1t

Whoeoping Cough  Amenican results with whooping cough v accines
have not been reproduced 1n Batarn and a satisfactory antigen has
not yet been established Recent tmals however suggest that a
more effictent one 15 now available  Prophylactics used mclude a
sieple vaceine (Sauer) prepared from smooth strams of orgamsms
the correet, antigente phase 3 and under correct condibions of cultna
tion o preseTie anbigemic povwer  an adum precipitated vaceme and 4
detowified pertussis antigen  1he number of doses and thewr size 35
stil debated  Commonly 80 000 mlkion to 120 000 million orgamsms
are distributed over three doses at three weekly mtervals  Beecause of
the uncertainty of results most Locnt Authernties e not prepared to
embark on 4 comprygn for mass mamunisatton They may be vallng
to combine whooping cough with diphtheria immumsation so that
without mereasmg the nwmber of injections a sound promuse of
protection can be given agawst diphthersa and 4 much more guarded
pronuse of protection or of attenuation agunst whoopmg cough
The combmed prophylactic contams APT and slum preciptated
pertussis vacame  Fhree doses—05 millilitres 05 muihihtres and
1 0 mullilitres—are grven every four weehs starting at three months

Polhiomyelttis followang njections  Geffen {1950) McCloskey
(1950) and Martm (1950} all obsersed an assocation between the mb
moculated with diphthenn or whooping cough prophylactie and the
site of maximum paralysis of pohomyebtis wisch subsequenthy
developed  In some coses the disease was hmited to the wmyected
mb eg an mjection mto the arm was folloned after an sneubation
period by a shoulder girdle syndrome  For thus reason some local
suthonities re suspending therr mmmunsation campugns during the
prevalence of polomyelttis

Afeasles TIhe outstandimng advance m passwve immupisation o
recent years has been the separation of gamma globubn from bleod
plasma ({chn 1933 1045} In unconcentrated immune sera derhved
from ammals antibodies are to 4 considerable extent attached to
globulins  Vwhen serum was concentrated the globulins were  salted
out and re dissolved so that the poteney of the serum nas con
siderably mereased  In refined serum the big molecule to wineh
antatovm was attached was spht up or dsaggregated by a process of
protemn digestion fhus further purified and concentrated the serum
Cobn s work however prommses to provide a produet of human serum
swhich 15 20 times as concentrated as adult blood and winch prepared
from a large enough pool may prot e a common passne prophylnetic
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TABLE 1
Antibiotics of cholce in various infections
(Comp led cluefly from Long et al. 10,0)
A= vureomyen € = Chloramy henical 1 = Ptmexlhn S = Streptomyemn
Sulf = Sulphonatmles T =
Combinations of antibiotics wee 1 in sex ere infections are hyphenated e 1 3
First ! Second ‘ Third o Valie
Infection Chowe | Chowe | Chotce | Value |notknown
Anthrax Tord cs T
Brucella (inc Bact
tularense) o€ T4 |54 Sulf 1
Cholera | b ACT
Clostridal L \or
as gangrene h
Tetamn | ACST
Dipt th entie Antitoxin ACS T
o
Gram neg baciltary '
Bact coh Cort | SerT 1
poeumonic Al sorT 1
Proteus s \CcP T
G neg memungt sae \ |
G neg subac bactenal)
endocarditis A0
Hamophilus
H tnfluen.e memn
gitis Soour e s s - sur 1 T
b/} I’muam | *hortC 1 T
N d Cor N P T
Ltentia ™ Vo PS cr
Newssenan
N menimgitidus L ‘ Sulf - C s T
\ gonorrhoe P AorCorT|
Pasteurella ! |
B pestir 5 - sulf P ACT
Preumococcal | SerT
Acute bacteral endo ‘
carditis 1A
Menmngtes N RN
Salmonelta
5 t;phs c APST
Othiers C APST
Sh gella Cor v P> T
Spirochzetal | !
T pallidum 1 Cor \orT s
Leptospira ictero |
temorthagiee i3 "o s cr
Leptospira cantcola 3 vorC 5 T
Staphs lococeal A P TorS c
Severe infections At
Subacute bactertal ;
endocatdutis AP {
\emngitis AP |
Streptobacillary S l P AcCT
Streptococeal
£ hemolytic r Aors | C T
Be. bact endoca |
15 I pa
& hemolytic ) 1 Lors [ T
subac ~ bact endo
carditss | 3\
non hemalytic P A [ T
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CHEMOTHERAPY—ANTIBIOTICS AND
SULPHONAMIDES

In no ficld of chiniea] medieine has progress been more rapid than in
the discovery and development of the antibioties  Sulphonamdes
the astomshing discovery of the pre war years were completely
overshadowed when the amazing pemeillin was developed dunng the
war  As recently as 1950 Garrod wrote Pentaillin betng the perfect
chemotherapeutic agent there 15 no need for any other except in
infections insensitive to 1t Yet within a few years of its discoserv
this  wonder drug ’ has been displaced s the antibiotic of choice 1n
2 number of infections A strihing example 1s afforded 1n staphy
Jococeal wnfections  The advent of pemallm the first effectrve drug
agamst the orgamsm was hailed as a major advance m treatment
Resistant strains emerged to Iimut the value of the discovery  When
streptomycm appeared 1t became the second line of attach to be
used whenever penieilhin fatled or caused sensibisation reactions
Aureomycin  when supplies became available quichly displaced
streptomyem as the second chowce and has now disolaced pemeallin
as the first choice (sec table I)

The source of antibotics 1s of mterest  Although the lugher fung:
are potent producers of antibiotics only pemeitin has been found
suffictently non towic to be useful The soil has become the source
of the newer antibiotics Except for anthrax tctanus and other
clostnidia, the soil 1s relatively free of pathogens This freedom
depends on the action of ihibitory substances derrved from non
pathogens and constitutes the basis for the search for antibotics
The Order Actinomyees espectally the Famuly Streptomyces, has been
particularly fruitful Streptomyein was denved fro‘m Streptomyces

griseus  chloramy 1 from P T omn
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Druc Rasues  All these drugs arc capable of causing rashes

1n and {lin more ly than aurcomycin and

ch]onmphcmcol Toxic rashes due to sensitisation to streptomyetn
and pemeiihin appear to be increasing n frequency  Withi ten days
of a course of treatment or even after & single dose generalised ers
thema urticaria or erythema multiforme may appear A local
reaction st the site of injection may occur  Pemcilin admimstered
asan serosol or by injection may cause a spasmodie allergic reaction in
the respiratory tract These mamfestations may be d with
general disturbanee pyrexia and joint pains and may last for several
days  Antthistamine dru,s provide some relief  The drug should be
stopped on the appearance of a rash Streptomycin constitutes a
defimte occupational hazard for nurses pharmacists ]abontory
tech and anyone d with the ad; ratton or b
of the drug  Rubber gloves should be worn as a prophylctie The
hands should be washed thoronghly after possible contamination

Allergic symptoms may be duc to the procamne in procaine penraillin
preparations (tide snfra) If suspected an intradermal test using
01 ml g 1 per cent solution of procune hydrochlonde will reveal
sensitivity

GaAsTRO INTESTINAT DISTURBANCE  N\ausea vomiting and diarrhoca
are the commonest side effects of therapy with aureomyein terramyein

and ¢l 1 1 Thek of the stoals 1s i part attributed
to the disturbance of the bactenal flora of the colon and mn part to
mmpurities  Purer prep 10ns are reds the d of gastro

intestmal disturbances ¥ hen they oceur the dose of the drug should
temporanly be reduced by a half and given at shorter intervals eg
three hourly mstead of sichourly  orif a greater reduction 15 necessary
the s1x hourly intervals should be mantained with the smaller dose
Pepicillit Pereithn G 15 now used almost exclusn esy because of
its purlt) The action of pcmc:llm 15 chiefly 1f not exclusively on
There 1s evidence that intermittent concentra
tion of the drug has some virtue m that the intervals permit the
surviving organisms to multiply and become susceptible to the next
high concentration of the drug (Eaglc and Musselman 1949) Never
theless the pre.ent tend n t] peuties 1s to an
won with a prep 1on which reduces the ncccsslty for
frequent injections  Garrod (1950) ponts out that pemucillin 15 umgque
n that there exists an optimum concentration beyond which any
crease will be useless and may indeed be detrimental In prachce
however dosage 15 determmed emprrically and not by estimation of
blood concentration
Several hods are available for prolonging the effect of a single
mjection of pemecilin  The simple method of giving a large dose of a
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Table I—continued

Trst. Second Thied o
Infection Chosce Chowee Choice “Value
Streptococeal —cont
all enterorooct A by Cs
enterococeal  sub
acute bacterial
endocarditis PSA
Tuberculo 13 S (+par
amino
salicyhe
acd)
Iungat
Actinomy coss P - Sulft 8
3 Hl\‘n!llle "

Ac amoebie dysentel A P
Richettsial d v CorA Pg
Irichomonas yagnahs A Py

A ocal),
Virat ¢ n

Common cold ACPST

Clucken pox rs

Hepatitis nfections Py

Flerpes simplex A s

Herpes Zoster AC s

Infectious.

Mononncleosis ACrs
Influenzn ACPST
Taerato conjunctaitis

epidermic (2% Py
Lymphogranuloma

senereum tarC (P4 Sulf S
Mensles S
Mumps ACPs
Preumonia primary

stepieal Cor 4 Ps
Y ohomyehtis ACPST
1 sittacosis AotC [P Sult S
Smallpox ACPS
Stevens-Johnson

sy ndrome \

Vacoima disseminata " rs cr

Trom Streptomyees Aureofaciens, and terramyein from Streptomyces
rimosus

All these antibiotics are active by mouth  They all change the
bactenal flora of the bowel by mtibiting those organisms which ate
sensitive to ther action  Anrcomyem and terramyen for example
cause the disappearance of coliform organisms  streptococer and
clostnidiz  only )easts micrococes and candida albicans remain The
fwees hiccome odourless and the elaboration of vitrmuns by mntestinal
commensils s mmpared I treatment 1s continued for more than a
few days vitamm B complex should be given to make good the defi
ciency  Clossitis and an angular stomatitis are common mantfesta
tions of the deficieney
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para aminosalicy he aeid and the sulphones  The treatment of ruliary
and memngenl tuberculosis 15 far from satisfactors  Waksmans
{1949) figure for sursnval 14 to 20 months after treatment 1s as low as
23 percent A regumen for the treatment of tubereulous meningtis s
still not settled As adjuvants to streptomycin Smuth and Vollum
(1950) used intrathecal tubercubin and Catiue and MacFarlane (1950)
ntrathecal streptohmose  Wath both substanc-s the beneficial action
15 attributed to the htic effect of the adjuvant on the meningeal
evudate  therchy allowing streptomyein access to the orgamism
N\eomyein (Waksman 1920) 1 netive agamst streptomycin sensitive
and streptomy cin resistant organisms whether the resistance 1s natural
or acquired but 1t has nephrotoxic and ototoxic properties which
It ats use

Chloramphenicol (** Chloromycetin>') and Aureomycin
These two antibiotics are now established as the first chorce i many
nfections (see Table I)  Therr outstanding value Lies in their ability to
combat nfections with gram negative orgamisms Rucl etfsie and the
larger viruses agamst which previous antibiotics were largely mneffec
tive Thev both have an impressii e range of activity against patho
gens  There 1s little to choose between them  Now that aureomyein
1s available i Great Britain 1t has tended to supplant chloramphemcol
as the first chotee except n those few 1nfections agamst which chloram
phenico! 15 outstandingly superor such as the enteric fevers and
typhus It 1s unusual for orgamsms to develop resistance to the
drugs and when 1t occurs the 15 not to p i
or streptomyein  Both drugs are suppled as a ponder m capsules
and are usually gnen by mouth although an intravenous form or
aureomyemn 15 avulible  There 1s Iittle evidence of touaty apart
from the gastro mtestinal disorder desenibed above

The daily dose of chloramphenicol 1s 55 mgm per Kgm body weight
In determmng the number of capsules to be given {each contams
_50 mgm ) a convenient approxamation can be made by dividing the
patient s weight in pounds by ten  This gives the number of capsules
to be grven dallv eg a patient weighing ten stone would require
14 capsules dails  The daily dose 1s divided the mtervals bemng four
or six hours 1t should never exceed eight hours because of the fall
in concentration 1n the blood In susceptible mfections the response
15 rapid but the drug must be continued after signs and symptoms have
abated or relapses will occur The dose of the drug can be halved
after the febrle period  Insevere aloadngdoces 1
gven and the daily mamtenince dose 1s doubled 1e 110 mgms
per hgm body weight ©

The standard dose of aureomyem by mouth 15 25 mgm por Kgm
body wei_ht everv 2% hours divided into four equal doses For the
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soluble salt to mamtain  therapeutic level for a longer period 15
bling the dose prolongs the effect by one third
only and does not ensure an adequate level for a whole day  Inter
fering with renal exeretion by using blocking agents 15 not a practice
winch ds 1tself de O grams daily 1s effectne but its
toxie cflects—nausea rashes and albumsnurin—has e hmited 1ts use to
experimental work i hospital  The method i common use 15 the
presersphion of depot prepartions of the drug  Their object 15 to
slow up absorption from the site of mjection By therr use a thera
peutic Jevel can be mamtawed for 24 to 36 hours  The official prepara
tion Jmjechio Penicillina Oleosa 1s a suspension of the calewm salt
m arachis o1l and beeswax It 1s troublesome to use because 1t needs
warmung to maheat flow freely It causes pam induration and foreign
body reaction It has been displaced by preparations contaung
procaine  Pemeilln 55 an acid and combines with procaimne to form a
sparmgly soluble salt  Because of 1ts low sofubility procame pemeillin
G has depot properties It 1s made up exther 1n an oily or an agueous
p Al te 1s ly added to the oilv
suspension because 1t has 2 stabibising eflcct on the suspension and also
because 1t repels water thereby delaying absorption still Jonger
Avloprocil? (YCI)1s on example A soluble pemailin salt {Ca or
K) may be added to the preparation Its rapid absorption causes a
high mit1l concentration—a loading dose—which 15 followed by the
slower and more prolonged action of the procame peniciiin eg
Prolopen  (Glaxo} The aqueous suspensions are avaiable as a
sterile drv powder contaiung a suspending agent which needs to be
raned with stentle water immediately before use or «s a ready prepared

aqueous P eg ‘Distag (The Distillers Co )
Myhpen (Giaxo) Here again 4 soluble penicillin mas be added to
provide a loading dose as in  Distaquame Fortifird Seclopen

(Glaxo) and  Abbocelm R/R’ (Abbot) These preparations all
contan 300 000 umts of procaine pemcihn per mil  Where a soluble
salt 15 added the addifional dose 1s 100 600 units per mul
Streptomycin and Neomycin  The newer and better antibiotics
have displaced streptomy cin as the drug of first chorce 1 all infections
except those due to M tuberculosis Ps pyocyanea nd Proteusulgans
Table T shows those nfections n which streptomyemn 1s usefully
combined with other drugs or constitutes a second or third ine of attack
The considerable limitations and drawbacks to streptomjcmn and
cihydro streptomyemn mnclude not only the well known vestibular
damage but also the ease with which orgamsms become drug resistant
As methods of 2voiding the deyelopment of resistant strams YWahsman
(1950) mentions ntermuttent ration and bmation with
other tuberculostatie agents  OF the latter the most important are




INTIBIOTICS 15

para ammosahey lie acid and the sulpliones  The treatment of miliary
and memngeal tuberculosss 1s far from satisfactory  Viahsman’s
(1949) figure for surs1val 14 to 20 months after treatment 15 as low as
24 percent A regumen for the treatment of tuberculous memingitis 1s
still not settled  As adjusants te streptomycin Smith and Vollum
{1950) used intratheeal tuberculin and Catlue and MacFarlane (19.0)
mtratheeal streptohmose  ¥hith both substane~s the benefieral action
15 attnibuted to the lytic effect of the adjusant on the meningeal
exudate thereln allowing streptomyvemr access to the orgamsm
Ncomyemn (Waksman 19a0) 15 active agamst streptomyein sensitive
and streptorycmn resistant organisms whether the resistance 15 natural
or acquired but 1t has ) xie and ototoxic properties which
limt its use

Chloramphenicol  (‘‘ Chloromycetin’) and Aureomycin
These two antibiotics are now established as the first choice 1n many
fections (see Table I} Thewr outstanding value hies in their ability to
combat infeetions with gram negatine organisms Riel etlsiee and the
larger viruses aganst which previous antibiotics were largely meflec
tne  They both have an impressive range of activity agamst patho
gens  There 1s httle to choose between them  Now that aureomyem
15 axatlable in Great Britam 1t has tended to supplant chloramphenteol
as the first choiee except in those few wnfections against which chloram
phenicol 15 outstandingly superior such as the entene fevers and
typhus It 15 unusual for orgamsms to develop resistance to these
drugs and when 1t occurs the resistance s not common to pemalhin
or streptomyemn  Both drugs are supplied as a powder in capsules
and are usually given by mouth although an intravenous form or
qurcomycin 1s avalable  There 1s lttle evidence of toweity apart
from the gastro-intestinal disorder described above

The daily dose of chloramphemicol3s 55 mgm per Kgm body weight
In deternining the number of capsules to be given (each contams
200 mgm ) 4 convenient approximation can be made by dividing the
ptient s weight 1n pounds by ten  This gives the number of capsules
to be gren duly eg a patient weighing ten stone would require
14 capsules dmbv  The daily dose 1s divided the 1ntervals bemng four
or si\ hours 1t should never exceed eight hours because of the fall
m concentration m the blood In susceptible mfections the response
15 rapd but the drug must be continued after signs and symptoms have
abated or relapses will occur  Ihe dose of the drug can be halved
after the febrile pertod  Inseverenfections 2 loading do e1s commonly
gnen and the dmly mawntenince dose 1s doubled 12 110 mgms
per Kgm body weight

The stwndard dose of aureomyem by mouth 1s 25 mgm per Kgm
bordy wer ht every 24 hours divided into four equal doses  For the
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avernge adnlt this means two etpsules of 200 m, ms evers stx hours
Tor cluldren enpsules contmnm, 56 mpgm are asmbible  Infections
should respond quickly o they fail to do so after 18 hours the dose
should be doubled 15l dovrge must be contimned for a dw or two
after the tempesature hns fullen and then reduced to a balf  Loading
doses nud double. standard doses nire sdserted m severe mfections
and those known to be difhenlt to wfluence such as bactersal endo
randitis

Aurcomy ent & prepared as the Indrochlorde 3t s not sery sofubilc
and forms & strongh aeid solution which tauses pam on mtramuscutar
mjeetion A form for mtrasenons ndmuustration 1< avaiable 1n vials
of 100 metn and 500 mpm  The solution must be well dituted and a
change made to the oral route as soon as possible Leeause of the
bhelihood of thrombophlchitia at the site of wngectson The standand
dose 15 500 mgm ntrnvenoush evers 12 hours or 900 mgm oveny
cight hours ot more than 500 mgm should be given at & time  nat
less than 10 ml of diluent must be wed for e wh 3100 mem of aureo
muem and the myeeton miust be prven slowdy tnhing fise mumites for
each 10 ml of the solulion  If it 1 necesan to adpust the dose
upwards 1t must e dose by shortenm, the inters is from 1. to €
hourh  Tutravenous theraps should be rewerved for patiepts
hospital

Terramyein  The chumenl structure of thus dru,, shows mam
pomts of unmlartdy to aurcomyem  Bew,, amphotenie it ean form a
hydrochlende rnd a sodmmosalt It 1 soluble m water and o solution
heeps well at room temperature  The dru, 1 actne by mouth as
well as by mjection  The mfections agonst whach it 35 effeetive arc
fisted m Table T 1t 5o espoesalh netne agamst clostndit and sapro
pin tie iy cobactan bag has bitle or no action on profess procyancus
and funge s eficiency w st brueelln ss enhooced when it
combined with strepfomvem  this s true alvo of aurcannem fermy
myemn is more actyve th w aureom) cin agunst some struns of organism
and Jess actne apunst others  The dose e recommended s drger
than for aurcomyen ¥ 1o ¥ 2o grams sy hanrly  equisakont to 3 to
5 grams n the ot hours  The gastro testinnl wmitation which
oecnsionally oceurs 15 sud to be Joss than with aurcoms o and to be
controlable by ndministering the capsules i vulh which does not
smterfere with the absorption of the deug

Cholee of Antibiotics {See Table 1) In somc wmstwnces the
anrtibiotie of first chotee 15 clear from the nature of the wfection
although the appearante of new drogs mny alter the order 11 8 ven
short fime  Where there 15 doubt as to the best drug Inboratory
reports on the drug sensitisitics of The ergmnm ar helpfal but the
chotee should be gmded not deaded by such reports Sensitasty 1
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relative and a negative laboratory report should not automatiestls
exclude the use of a particular drug  Watch should also be kept for
the development of resistance when treatment 1s prolonged  In seyere
and fulminating infections the quchest and most cfficient method of
bringing the infection under control conssts 1 & mavmum onslaught
with combined antibioties given m adequate doses  Nevertheless
caution 15 necessary to asoid overtreating patients and mcreasing the
nish of toxie reactions  Although antibiotics are tn hetter suppls  thev
are still expensive and treatment should not be prolonged unduly
Vhith all antibioties the natural mechantsm of defence shoutld be allowed
to partieipate i the recovery  This calls for some judgement on the
part of the physietan  In most nstances response to treatment 1
rapd  If 1t has not appeared 1 24-28 hours consideration should be
given to increasing the dose or changing the antibiotic

Chemoprophylaxis

The drawbacks to chemoprophylaxis are the possibihity of toxic
reactions the development of sensitivity to the drug and the emergence
of drug resistant strans of the orgamism  They are more likelv to
appear when the cour e1s prolonged as when drugs are gis en through
out the winter to prevent recurrent attachs of rheumatism  The newer
antibiotics are less oby) ble than sulp} des and strepto
mycmn although « combination of the last two 1s still widely used and
1s an effective prophylactic before surgery of the colon

VMass or group prophylarrs 15 most usefully employed in closed

where strep 1 dsvsentenic or other

mfection 1s prevalent  Induidual pmphylms » ndicated when 1
spectal sk has been or 15 about to be d Inthep t
of venercal disease a single dose of penieillin 15 usually adequate but in
the prevention of post operatise sepsis a short course of an appropriate
antibiotic 1s desirable  The width of antibiotic  umbrella  under
which surgery 1s now performed vanes with the surgeon but there 15
wade use of drugs not only m surgery of the bcmcl but m  clean
surgery The m the 1 flora which can
be obtamed with au hl 1 or 2 comb of
streptomyein and sulphasu‘(ldme has wxdened the range and impros ed
the results of major surgery on the Iarge bowel  The course should
begin five days before the operation and continue for 4 short post
operative period In  eclean surgery prophylixis begins a day or
two before the operation Where operations are performed m the
presence of established infection the post operatise course should be
regarded as therapeutic and the dosage adjusted accordingly  There
15 great use of chemoprophylaxwis mn munor surgieal and dingnostie
procedures In rheumatic subjects chemoprophylavis 15 almost
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obhigatory before and after xtraction of terth remoral of tonsifs
or any operative procedure on the nose and throat

Sulphonamides

Although the sulphonnmndes have been Iareedy superseded by the
antihioties, they are either alone or m combination with an anty
hiotic the fimt choee in the treatment of meningococeal and dy sentenc
tnfections and they still have a plaee in the trentment of pneumococeal
coliform nnd some streptococeal infections  Sulphamilimide (B P)
and sulphapyridme hase been abandoned  Sulphatimazole (BP)
has fallen into disfavour beeause of ats high chimcal tovieity, although
this objection 1s less pertment when at 1s used m small doses 1 sul
phonannde nuxtures  Sulphapyvrarime  the most msoluble of the
campounds, eauses frequent alleric and renal reactions and offers no
advantages over sulphathinzole  Sulphadinudine (BP) { *sulpha
i 1pl i 3 amd sulphamerazne (USTP) have
closely sumlar quilities  Both are ndequately soluble and have o low
toxiaty but the former 1s satd to be subjeet to substantial conjugntion
and plisma bindimg, which dimimsh ats therspeutic efbereney , ot 1
however more soluble than the ather  diazimes* an neutral or acsd
solution  Sulphadiazine 16 still the most poputar sulphonamde
to be presenbed alone and 1t 15 the first choice o sulphonwmide
mixtures  Combinations of sulphonamudes are widely used (Fish
etal 1937 Lehr 1937 1018 19,0 Ledbetter and Lronhem 1038)
The principle 1 accepted that the therapeutic efliczency of the consht
uents 1s additise but the tosie and renal effects are ot Sensitization
phcnomena depend on the repeated or matained presence m the
tissues of n cnitien) concentration of each drug  Lehr (1058) mamntains
that the Jevel m the blood should not exceed 5 mgm per cent e
attnbutes the greater frequency of shin sensitisation from loeal apph
cations to the In h local concentration reached  Using mntures the
ineidence of erystaliuris even without alkalimsation 15 5o low that
alkals arc commonly omutted  Ihe objection to the usc of alhalics
is that they aggravate the tendency to decubntus coleuls i those
confined to bed for long periods and interfere with the resorption of
the drug from the renal tubules

Tehr (1940} consuders sulphadimzine aud sulphumerazme qualify
for first and sccond places 1n sulphonamide muxtures, and sulphn
dumdine sulphathiazole or sulphacetamude for the next two places
Sodwm sulphacetamide (BP ) 1s still used by atself m 89 per cent
concentration m ¢ye drops because 1t 1s readily absorbed and almost
neutral  Smee sucemy] swphathiazole (BP) and phthalylsulpha
thazole are absorbed even Jess than sulphaguanidme (BT) they are
more popular than the older drug




SULPHONAMIDIS 19
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INDUSTRIAL MEDICIN

by

1\ LIOYD DAVHA

Industnal Society  Rehabilitation  Pulmonary
descases Toxwcology  Radiation

INDUSTRIAL SOCEFTY

Inr worhing hctume of two men Thomas Leg, e and John Brid e
both Senior Medienl Inspectors of Eactortes witnessed the nse of
mdustrial mediete from a medheal cunasity mvohed to prevent abuse
to an accepted braneh of modieme  Legge < (1934) aphoryms tlumun
ate the fundamentals of the prevention of accidents and disese
paradoxieally fus great memonal the erndication of lewd pononung as
a widesprend hazard eaused s resignntion from the 1actors Depart
ment  With exceptional clanty Brudoe held that the application of
measures for the prevention of a hzard should proceed contempo
rancoush with compensation for personal mjury resulting from it
The result to day 15 the list of Preseribed Pasenses

Presention 15 the hevnote of mdustnal medicme  stowly phisicat
hazards are bemg brou it under control but never ceasng viglance
15 needed to prevent hnown rishs from reeursin, and to force st hikels
risks from new substnces and processes

Industry 15 the work of men and women and at 15 to the broader
needs of men and nomen ax wdnaduals and as members of 1 socrets
based on worh that attention s now hemp turned  Nevertheless oy
practitioner who i nores the prineiples elaborated by the early proneers
and defined by Mevewether (1848) docs so at Ius penit  Merewether
smd  Industral henlth v a wholly preventive specint funchion based
st 15 predomnanthy but not solels sedeal mseope operating

)

onlaw
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10 the industrnt environment and 1t 1s concerned with the mdividual
prmarily as an indey of enyronment ' The definition and enforee
ment of mptmum standards of health safety and welfare by the
Factories Acts 1037 and 1918 and thar constant review and improve
ment by regulation are the characteristies of! Britwhindustrl mediene
T rom this basis future progress can be made

Because of the many shalls miolved industnal medione can never
be a speciatty of medicine 3t 15 to be compared with pediatnes in
which n wide hnowledge of problems of medieine and other subjects
sneeded rather than with ophthalmology which inv okes lughly skitled
techmques apphied m a defined field Industral medieine 15 the means
by winch the medical contribution to the well bemng of an industral
soets 1s made  Industnal medicine mav be regarded 15 a branch of
human ecology (Banks 19a0)  In fact industrial medicine mught be
defined as the wmpact between medieme and an wdustnal socrety

The report of the Dile Commttee {3950} lmd emphasis on the
contribution of medicne toward the proper dircetion of mndustry
{re of mdustnol society) This speershised mdvice 15 necessary to
ranagement 1f health and safety and not less unportant efficiency
are to be promoted and mamtamed  Manv of the problems facing
modern e thisation artse beeause of the difference between an estal
tished societv and an adaptine soacty (Elton Mayo 1945) In an
estabhished society where m return for stability the interests of the
mdwviduat were by his awn eager desire subordinated to the group so
that techmeal and social shills were developed smmultancously mon
had time to develop the art of hving  In an adaptive somety dunerse
persons casually hrought together struggle to acquure new shills so
that hostilsty aggressnieness snd fear hall social skall 1e the sbility
to secure 0o operation betueen people  As Roethlisherger (1945) savs

the seience of mdustry depends on men of extraordmary shill 1n the
direction of secutng co operative effort Lack of such co operative
effort or w modern jargon of group morale has direct medical as well
as social consequence  The effect of many illnesses and even thewr
onset may be determined by lach of social skall or morale

Tergusoh {1045) sfter expenience of the Clyde Basm Eaperiment
has aptly remarhed that the state of hiealth or rather sub health of
the mdustral population 1 such that the majority may properly and
at their chowee declare themselves fit or unfit for work  Famuly trady
ton trade umon example habit and econormic pressure all enter into
the deciston whether to declare fit or unfit for work  Most wunportant
1s heenness and hhang for work  To r bored disinterested worhman
with & monotonous job amid squalid surroundmgs and with uncon
gental mates 4 xnor illness 15 1 welcome excuse to be away from work
Short term sich absence 1 a sensitive mndex of morale
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Ihe Hawthomne Fxpenment (W Iatehead 1938) i wlich five garl
assembly workers were placed 1 a small group demonstrated the
mutual dependence of ench el on cvery other though each brought
duamilar contributions 10 the whole  ¥vern time accustomed
youtines were upset the group began to rebuifd stself in such o manner
as to approach the condition 3t weunld have reached but for the dss
turhanee  Irotherwords esona small society 1 subjeet o progressne
cvolution  The attitude of the group was greatly mflucnced by o gard
uho was able to uild up new conecpts out of her experences and
dang useful tungs together was very productive of mdnadual satss
faction

oo great siress eannot be Iasd upon the socnl aupeets of tndustny
Viork 13 a woesal batat (Flond Davies 3853) 0ot to be at work »
abnormal - Reabsations of this sort are the baws of all suceessfil
ongamsations whether of nations  nemues or industnes esen though
1 the prst such reabisations mav have been mtwine What has
happened i the past fuw yoars 1s that a start has been made with the
enbical exanunation of the forees at work within soeicties or com
munties Health 15 & state of complete physie! mental and soenl.
wellbein,, {(Morld Health Organisation)

Whether the approach be from the chment or the industnind stand
pont the patient—total situntion comples needs to be resolved
Though the chnieian deals with  people  they hase been and nre
besng influcnced by and are ifluencing the culture with which thes
fne  Trst {3050) has suggested that some of the ahsenteenm and
suspicion ocenrnng w the mimin, inclustry 1s due o prranore phantasies
and nacty condstions generated beeause of the enforced wolation of
muners sworhang m lon,, wall pits

Compensating prajection of personal hatred mto the hated system
make the mdnadual unreasotiable  the occupational group npgressne
and soaicty disharmomous  Batterness takes the place of mutual
regard which 15 or shoukd be the basis of all industeml relations
Viewned 1 this wny strikes may be sud to ke a cruse amenable to
medseal study
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Hoxvsussaessen 3 3 (104) The foreman  master and vactim of double tatk Norsard
Businesy Bier 23 204

Warrensap T N\ {1538) The inlustnal worker  Odond Lanersty 1ress London

Woren Heawrn Oreawdinioy ConsTrmrmioy (1848}

Fatigue Unpl Bartletts {1043) crucal cxpenment on skl
fatigue cxpenments in the faboratory bore hittle relition to mdustnal
arcumstinces  Fatigue i industry 15 a psyehologieal condstion having
but shight relationship to the frtigue of musele by rep-titive stsmalation
In crreumstances 1n which physical effort was mummal but mental
concentration and shil very great Bartlett exhrusted a sertes of
subjects (who were so situated as in & link tramer to be part of the

hine) by reqy profongedd exercise of mental effort  As fatigue
progressed the subjeet (1) made the nght retion at the wrong time
{2) or if the night tune was wsisted on the wrong action (3} suffered
narrowing of the stumulus field wlieh beeawe spht into separate and
unco ordinated stimull (¢} shouwed detenoration m the standard of
performances (2} compluncd bitterly of proprioceptive stimult
which scemed very abjeetionable and distracting (63 expressed mental
antation 1 the most violont manner  The cffect of shill fatigue n
causing acedents 15 obvious  Bartletts colleagues followed the
cxperiment by wnestigntion snto 'S:c design of maclunery both for
aceuracy of operation and obschation  More recontly Butlett
{1959 1900) has propounded o theory of the means by winch Jugh
mental shills (including thinkang) are scquired  As machines become
more complex requirmg the exdubition of different shalls ey ery means
will nced to be taken to axmd fatigue  Personal threshold to fatague
wartes widely but as 14 g 4 stat fatsgue espeatally of
continued over a long period 1nereases habihity to mental disonentation

REFERENCFES
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Accidents and Industrial Diseases By the preferential yate
for Industrial Injuries Benefit (425 per week for a single man compared
with 265 2 week sichness benefit) Parlament has recognised the
essential difference betw een aceidents and Winess of non oceupatianal
ongin and aceidents and disenses wluch result from work  The
foraer may be saud to be accounted among the normal or to g
greater or less degree unavordable hazards of hving 50 that they are
thought of as bemg the unfortunate set of mscrutable praovidence
Industrial diseases wre the direst consequences of the aets of man
for this reason a grave sense of mjustice with many emotional sequelae
casily and guichly anse
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REUHABILITATION

Dunn,, the mter wir sears masy unemplovment Jad econonue
disabrhities suffored In the disibled Shortage of Ibour after 1510
disclosed a revervonr of men and womcn whe beeause of myuty or
discrse nceded speanl trunmg or sheltered conditions of cmployment
o they were to undertahe worl continuoushy and successfully  \o
mntahe should be made  the primary drve for rehabilitation was
ceconontie rather than humaminonn  Flas immedntely rases the
question whther the provision of the Disabled Posons {1 mplovment)
Let 1833 requinn,, cmplovers emplotin, more than 20 persons to
tmplov o quota {at present fixed I regulation st three per cent?)
«an be onforeed aaeept sn times of over full cmplovnwent  The best
form of rehalulitation 1 sa ta plice a disabled person e emplos sent
that Jus dialulits ceases to be a luadrae

Rehnbiitntion sehemes ave of three mamw types (1) shelterad word,
shops e Hemploy factones for disabled persony and factones
it i South Yeales for the employ munt of miners certafied as disabled
from preumocomsosts  {2) protected worh within normal ndustrml
cvrronment g The Disabled Pasons (Designated ¥ mplovment)
Order 1816 Do 1277 resent & Tiew appostments to the jobs of clecine
1ift and car pak attesdants to registesed disabled persons (3) tempo
rar trmmn,, to it disabled pereons for normal work 1w normal industrial
conditions ey Yaumhall Motors Rehabrlitation Centr for ortho
prodie mguries and Reflos Park Redabiditation Centre for neusotie
patnts  Retraamn,, (which 15 to be dhistmgmshed from rehalnlitation)
may accompany any of these schemes  The mam problem s whether
o shalfed worhm i can be retramad for unfamshar work and 1if 5o at
what sta e m by earcer and st what a0 When so tramed ewn he
acliene satasfaction s 1t ?

Rehabilitntion 1 not o substitute for bad medical and surgieal treat
ment  Theu b much attention # piten to mdustnrd} detals and the
re estabhishment of ald shalis or the acquiaition of new shills rchabilita
tion 1s & problem 1w momle  Admttedh work 15 o great support for
mornle but good maralc  the nrtural auteore of goad medicad and
qursm,, eare 3 nteded bofore worh o possible I a study of the
results of treatment of pempherad nerve smpunes (which normall
require long and perststent treatocnt} Ruscell Davss {1949} hias made
the most smportant contnbution to the art of rehnlnhitation By
noting that recovery Wis best the sooner the objective of treatment
was defined and made apparint to the patint he has struch. at the
1a, te humanstic hopes that smround many rehabilitation schemes

RPFFRINGE
Daves D I (10307 Seme Sactors affecting the se ults of treatmient. of pensphesal nenve
wyuney  Lancet § 87
+ For sc1 zomg emphy ees 1 a1 1 gz and st ing waustae the quotis 101 per cent




PLIVONARY DISEASES 0
PULMONARY DISEASES

Pneumoconiosis

Pneumoconiosts means dust on the Jung  The National Xnsurance
(lndustriat ¥njunies) At 1946 restricts pneumocomosis to mean {ibrosis
of the lung due to sthea asbestos and other dusts and sncludes dust
reticulation  Pneumomtis 15 emploved to denote inflammator
conditions ansing from the inhalation of dust  The distinetion 1s not
clear as clums to snelude bagassoss n ather group might be
made

Silica  If four d tal frcts are hered much of the
ding sifcosts disapp {1) Sthrm 55 ubiquitous
1t 15 hiable to and does occur i dangerous amounts i nearhy every
industral process espeeialhy those emploving ores or earths  Eiven
dust should be regarded as containing sihea in harmiul quantities (as
Iittle ns # per cent mas cause sihcosis) unless proved to the contran
(2) Its fate mn the bodv depends on particle size  particles of § micron
(600005 cm ) are wbsorbed and exereted harmlessh an the urme
partieles larger than & micron (0 0003 cm | do ot enter the bronchioles
and alseoli but are removed by cihary action and cougling  Farmful
particles are those betsieen % and 5 mcronw size  (8) Sthea produces
fibrosis whreh 1n the langs 1s accompanted by compensators emphy sema
() Whateser the mechantsm siliea and tubercle baaills enhance each
other s action  Fallon (1037} 15 probabh night when he suggests that
both silica and the tubercle bacdh evert thewr action by disruption of
phagoevtes
Symptoms of silicosts are due to toss of pulmonan vestilation
consequent upon emphysema and fibrosis and occur compatatoeh
Iate sn the disease  One man has died as soon as 11 months after the
start of cxposure but mans venrs often upwards of 20 elipse before
«mphysema becomes of sufficient degree to be noticed by the patient
Silica 1s writant to the bronchial tree and a drv non productive cough
1s common much earlier than dvspnoea  Shortness of breath may be
of any degree often eausing more difficulty i getting to work than
when workang and 1n severe cases may be totally disabling A dn
mtating cough 1s present except when acute exacerbation of bronehitis
ceeurs  Careful ccarmnation shows shight ejanoss clubbinn of
fingers 1n about 12 per cent of cases and general wnsting  Chest
signs are often shight and equn ocal except when bronchstis 15 present
During the vears 1939-1917 out of 20 "82 persons who were certified
as bemng totally or partially disabled from siheosts 19 166 were coat
mmers The vast majonty of disabled mmers were employed m the
South Wales field {total number of mmers m South Vales 65000}
(Meiklgohn 1949} In 1915 out of 1 total of 4637 coal mumners
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certified 5069 eamne from South VWales (Capel, 1950} 1he abnormat

} of 1 moss ancluding Xy apy o of retictda
tion amongst muners from South Wales caused speeist attention to be
duected to the type of silicosss hable to oocut a8 the result of exposure
to dust from South Wales cont {F leteher 1018}

Farlv m the inestigation snstituted by the Vodieal Research
Counail at the request of the Home Office and Minstry of Mines Iart
and Astell (1012) found that the elassient radiolo,teal desenption of
sthicosss was not appheable to manmy cases  They observod wath great
frequency radioloical appearinces of - n fine network somctimes sharp
and hee Jihe i pattern but more often blurred  to whick they apphed
the term dust retietlation

Iren sllawm, for the meonsisteney of observers and the marhed
vanation between shilled observers the etogensation of N ray films
of siicotie chests hias prosed controneranl  Fust ohiss radiofogient
technrque 1s needed  Xiart and Astel} {1942} used the fotlowag classt
fication winch 1y sed on empinenl obscrvations of films and bears
some relation to mortnd anatomy

Normal

Retreut stion

Nedulttion

Lovlescent nodulation

Massive shadows Major conselidation Consolydation

Multiple fluffy shadows

Locat gross lesions of unecrtan enuse

Lung ficld equn oeat

The lymphatic dramage of the healthy lung 1s capable of trun
porting large quantities of dust ancludin, sthea to the i and
tracheco bronelus! glads  Following whalations of  msultme con
centrations  of dust for example m coal mmng foeal aecuraultion
of qust oceurs v small Iy niphatic nodules particularhy at the disssion
of the respirtory broucluoles (Hepplestone 1917)  Deheate reticular
fibres can be demonstrated runmng throuh these foer  Dust s alse
present m adjncent alveolr  Larger desions show the samie structure

but as these become older they are mere compact untsl ultimately
obliterated with fibres of collagenous connectine tissue  Rehted to
these lestons are areas of emphysema of charctenstie stellate ap
pearsnee Gough s method of cattin, sections of the whote lung and
mounting on paper ks shown beyond all possible doubt the relabion
betneen  cond foct  and emphysena-—winch he terms focal emphy

semn It 15 to emphysema that shortness of breath 1s mamly duc

Tis view secounts for the differemces between the siicobie Jesion
{whorled nodulation} where the mhaled dust 1s nerly alt sthes {eg

Rand mmers) and the condition found where the dust 18 to 3 huge
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extent¥mert ep toalmmne Inthelrtter sihca thou hun harmful
amounts 1s realls o contamnant of earbon

Much dispute hns revolved sround the achology of massiy ¢ fibross
Emd Rogers (1936) has elumed m autopsies on prtients dying with
massive fibrosis to have discorercd et lence of tubereulosts 1 75 per
cent  Durning hfe tuberele baedl are recovered from sputum i less
than five per cent of cases  Fletcher (1918) suggests that depending
an conditions not vet understood {but one of which 15 tuberculous
wmfection} progressine massne fibrosis mas {6 proceed rpudly with
development of recognisable tubereulosis wath posstise sputum  {b)
show progression with formation of masses of fibrotie tissues from which
tuberele bacdh ean be cultured after death (¢} proceed so slowly ns
10 be virtuslly quicscent  m such cases tuberele breillt canmot be
reeovered

Hart and Astell s (1042) eategonsation of X ray appearinees is not

with the pathology wd prog af the o even
though the exact nature of reticulosss 1s still to be clucidated  Reticn
Josis 1s almiost entirely confined to mners 1w the South Yales coal
field or to trimmers Jording conl from thnt field and s probably due
to the modified effect of stiea (see below) nccompamed by a gross
overloading of the lymphtties with coal dust  Seven to mne jears
after Hart and Astell s fist \ r1y studies  Fletcher (1048) reports
\ ray obsersations on some of thewr paticnts » ho continued to be e
posed to dust  these sncluded 158 cases of reticulation 510 of which
have p ded to notul and 84 to prog € massive fibrosts

To explun marked santions n the speed of progresston  Heffernan
{3833) suagested that freshly fractured purticles of sthien presented
unsatisfied valancies ¢ therr surfaces  In o entieal revien Wimght
{1940) has shown that this theors 18 untenable wnd that differences 1
the effect of sther ean be explamed by 1anations 172 susface area of the
particles (10 related to particle size)

In 1932 hettle suggested that wron modified the action of siica
During the course of the mvestigation n South Yeales coql field it
became apparent to Belt and hang (1845) that dust from duferent
seams contamed a factor which modified the aotion of sifien  hung
{1945) sdentified this factar as shumuuum In the meantime Denny
Robson and Irwin {1987 1939) had employ ed mhatation of alummum
hydrowde to treat sibcotic muners  Freshly prepared atuminium
hydrouide must be wsed (Carduer Dworshs and Delahant 1043)
Pubhshed clums for successful relief appear to be proportionate to
therr author s cathustasm

REFERENCES
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Ashestos  The nsbestos fibre 15 mfimtel diisible 1t mav be
200 microns {1/50 centimetres or onhy n fun muerons 1 length  The
mverage kngth » 20 mecrons {1/500 eentimetre}  The difference
between a relatinely lon, fibre of asbestos and fime particulate dust
of sitien expluns the different location of the primary lesion tn the
funy  Asbestoss starts around the respiraton bronelueles from the
region of winch phageeytic colls find diffienlts in transporting the
long fibre  Asbestoss woa diffuse fibrosis affecting the whole lung
Chmenlly ncreasing dyvspnoct s the mam ssmptom o dry cough
may be prescint Phvsieal signs are absent m the earhy stages but as
wfective processes develop rales are hieard oll over the chest  With
the esteblishment of preventine smeasures the mortality rate has
fallen Gn Waers {1037} series from 20 per 1 000 to zevo i 1940 with
o small mse 1n war years) and mith comsequent Jengthemng of hfe
clublung of fin.ers mav develop  In 1087 1o persons died from
asbestosis % my of the lungs shows a ground glass  appearance
but the cluef din_nostic ard 15 o shaggy appearance of the heart outhace
Leter the rndwlogeal nppearances become eonmser {Linzbach and
Wedler 1041} On nucroscopy a fine fibrosts 18 noticenble thraughont
the Jung so that the whole fung 15 noody Pleural adhesions are
extensine and dense so that dffienlty may ocour i rentoving the
ungs from the thorav

Asbestos bodies eppear 1 the sputum of persons exposed to the
mbalation of asbestos bodies vathin about a weeh  Isclated bodies m
small numbers do not mdicate the evistence of asbest clumps
of asbestos bodies are almost mdieatny e of an actne process beeatse
for such clumps to occur breahang down of the alicolar wall (often
by & suppuratn ¢ process) must occur (Stesnrt Tattersall and Haddow
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1932} Careful technique in handling sputum 15 needed 1f clumps are
to be discovered (Stewart 19%4)  Gloyne (1828) considers asbestos
bodies to be a centre fibre of asbestos coated with won contuming
segmented pigment formed by eollotdal actron betseen the fibre and
blood protems

Asbestosis 15 often nccompanied by an infective process such as
bronchiectasts and pulmonary abscess  Asbestos does not appear to
render the patient hable to tuberculous infection  Fyidence which
18 accumulating has almost reached conelusive proportions that a
direct eausal relation exists between asbestosis and cancer of the lung
In 285 autopsies on patients dying from asbestosis, the merdence of
pulmonary cancer was 132 per cent or more than ten times the
meidence observed by post mortem exarmmnation in siheoties (132
per cent 1n G 884 autopsies) (Annual Report Chief Inspector of Fac
tories 1047}

The asbestos imdustry 1» small so the number of persons (women
nearly equal to men) exposed to asbestos are far fewer than those
exposed to siben  dumng the years 1930-1947 103 persons were
cerified as totally or partmlly disabled from ashestosis {Meiklejohn
1949) Nevertheless the history of the control of asbestosts should
be taken as a lesson in the truth of the need for applymg preventive
measures as a base for further advances In spite of ‘Montague
Murray s (1907) 1dentification of asbestosis and 1ts causation n 1500
for 81 years no lemslative action was tahen to prevent and reduce
the inhalation of asbestos 1n spite of an expanding industrial use
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Tale Tor many years Continental and American workers had
reported that tale hydrated magnesmum siicate occurring m two
mam physical forms flaky and fibrous caused pneumocomosts
Until the paper by McLaughlin Rogers and Dunham (1949) no
certamn casc of tale pneumocomosis had occurred m this country
This paper should be consulted for full bibliography  The essential
lesion consists of loosely woven nodules of fibrous tissue often 1n rela
tion to the respiratory bronchioles  Larger nodules are formed by
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colescence * Cunous bodies ”* Whe asbestas bodies were found close
to rorlescent Yessons and were thoug ht to be due to the chance mhala
bon of & fibrous form of tale  Symptoms are usunlfy sh ht but some
shortuess of breath mmy be noliced N\ pny appearances are snrulay
to asbestosis

RFEFRFNCE

Mclatonuty 4 I8 Rogers 1oond Duwnaw b © (1010} “Tale poeumoconiosis.
Hot J sndustr Med 383

Muminivm  Despite the non toaty of alsmmmum hydroxsde
used for the treatment of silwwosis and Ifunter Valton Perry and
Fhomypron s (1944} wnvestymtion into the helth of alununium grnders
alummntum 15 wenmanated from seieral sources as the cwse of pul
mopary  hsease  Cemmon worhers pastrewtarly Jnger and Jager
(1941} and Goralewshs {1933 1917) 1aust thet alumnmum eanses o
rapiills futal pulmonary discase assomated with Giffase Sbrosts and
spontancous pneumothorax Yhese reports nere confinmed by Frare
(1849} who noted that the disease oceurred only s conditions of bad
ventdation (Whichout} and when alupumiwes dust was tery fine
Shver and Ruddcdt (1917) reported s sumilar dlness sn conchtwons of
war production ameng, men ntploved i the manufacture of corondum
{nlumimutn jabrasn es{rom bruate {ronsisting of sther and alummmm}
Climealhy  the presentmg symptom was offen sudden shortvess of
breath due to spontanceus pneumothorax A diffuse pulmonary
{sbrosts of a non nodular Yype accompnred by gross emply sema and
holie occurs  In Cardners opimon (Raddell 19477 at 1s due ta the
aetion of fine prrtieles of silica (Jepheott Johnson and Faday 1948)
mothfied by alummum
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Grapiite Dunner (1915) esused much everfenent by reporting
five men exposed to the mbabtion of griphite whose chests showed
radologieal essdenee of repeulation and nodulstion  Later Dunner
2nd Bagonll (1910) found that swmples of grplite contrmned from
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36 to 10 per cent of free sihea  One man showed a massiie reniform
shadow IHe died three years later aged 67 years and with one
other patient was the subject of an imvestigation by Hardmg and
Olver (1949) This investigation included a study of the lungs of o
man who died after being emploved 1n grinding graphite for 20 years
Harding and Oliner believed that the lesions were silicotic 1 ongin
and the y closely r bled that of col workers

The blocking effects of heavy dust concentrations with secondary
action of silica and tuberculous mfection cannot be excluded (ef coal
miner s pneumoconiosts p 25)
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Benign Pneumoconiosis

Iron Doig and McLaughlin (1936) in spite of Amernean (Sander
1939) efforts to ignore their prior claim first pomnted out that the
diserete almost pmhead shadows seen 1 chest X ray ﬁlms of lungs
of electric welders were due to k less and symp T of
ron oxide Similar shad can be produced \l|
rats (Harding Grout and Lloyd Davies 1947) Dow and ]\IcLaughlm
(1848) have followed some of their original cases and shown that with
cessation of exposure the xadmlogml appearances clear

McLaughlin Grout Barme and Harding (1945) reported siderosis
1 four silver finishers (who used rouge or erocus two forms of won
oude} The unexpected death of one man aged 54 years after more
than 16 vears emplovment allowed histological demonstration of
collections of yron filled phagoeytic cells under the pleura along the
pulmonary vessels Therc was complete absence of fibrosts The
elastic laminz of pulmonary arteries and elastie fibrils of the alveolar
walls stably stamed showed the deposition of silver

The pieture of siderosis may be confused 1f wron 15 mhaled stmul
taneously with silica for example 1n boiler scalers (Harding Tod and
McLaughhn 1944) or in turners and grinders (Bucknell Garrad J upe
\IcLaurvhlm and Perry 181G) so that the resulting changes are a
combination of siderosis and some form of silicosis
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Tin and Barjum A Lot prennioconsosss due to the whalation
of tin oude giving smuiar \ v appearances to siderosts has been
reported By Pendergriss and Prvde (1948]  Ranum worhers show
sinnlor bemgn lesions {Panchen 1030)
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Condition with Possible Allergic Basis

Bapassosis, Byssinosis and Poimonary Mycosis  An acute
bronchiohtis folfows the mhalbion of dust of bagasse {sugar cane
after extraction of sugar used for insulating boards) (Hunter and
Porry 1936} A great many fungiare present i hagasse  noevidence
of persistence. of Inmg fung can be found i the lungs and thouh the
evidence that allerny plays a part s sh bt fung are the probable
cause of the intation I so bagassous fadls wnto the group wefuding
bysstnosis {eard room workers asthmn) farmers hng (Fawectt 1038}
caused by the mhalition of fine vegetable dast from mouldy hay

broken wind  n horses and a febnle condition due to imhalation of
low grade stamed cotton dust {eontnming acrobacler eloacacy {heal
Selwerter and Canunita 1032) and Threshers disense (Hoffman
1046 Tomell 1916} The last discase wineh s of short durationts
common threugh Russn Maddle Turope and “orth South Amersea
{Cammite Baum \ealand Schneiter 1917)

Brssmosts mull fexer weavers cough and the acute febrile tliness
described by Camimita and others may be mamfestations of the same
phenomenait

T ood dust may eause sumdae chniead effects
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NEsL, P A ScovEmes Rand Casrvra B M (194°) Report on scute illness
nong sural sattress makers using low grade stalned eotton. J mer med s

Tcuu:u., R. (H)Ml) Thresher s lung A funpord disease resembling tuberculosis or
Morlus Schaumann, el med scand 125 191

Preumonitis

YVanadium manganese and berylhum mhaled i appropriate physieal
and chemieal forms cause an v lesion of the resp v
tract Cadmium yickel cobalt antimony and osrmum may hase s
simular effect

Vanadium  Vanadwm occurs 1 the blood of setv squirts and
pnimitne manne orgamsms  Because of prefustone deposition of
these orgnmisms 1n o1l bearing strata vanadium s obtaned by fusion
extraction of soot from oif burmng Iiners and residues from oif refineries
Animportant industnial detal s that ganister (silica) limings of furnaces
used for fusion and the factureof ferro 3 dum absorby anadum
These limngs are periodically broken down and submutted to the fusion
cxtraction process

Men exposed to vanadium dust {usually in the form of pentoxide
V,;04) are pallid show the tvpieal green tongue due to stamung of the
pipille suffer from green stamned sweat and are said to have low
blood pressure  Vanadm s an acute writant of the upper respira
tory tract attachs of coryza arc frequent and bronchitis common
VWyers (1946) has reported three cases {one fatal) of pnewmonia
Wyers states th it reticulation may be seen on X\ rav examination but
m the absenct of emronmental studies this cannot be aceepted as
due to vanadium m view of the hnown presence of fine silica dust
Syoberg (1949) states that radwograpluc changes ouly oceur 1a cases of
pheumonia

Intratracheal mjection of d metal vanad s
and vanadmm metavanadate (Lloyd Davies 1949) cause de;quamnuon
of the bronchnal cpxthclmm and iflammatory changes around the

% hial tree  Infl do not | into the
parenchy ma of the lung and resolvc within a few days
REFERENCLS
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Manganese In 1939 because of the nse 1 the medence of
preumorua 1 Sauda a small isolated Norwegran Aillge following
the operung of a manganese steel works which emltted a pall of smoke
aver the village Llstad (1939) susp
habibty to preumoniz  Buttner (1959) nutcd tlmt Ciessen pyrolusite
PCM 3
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{mang, wese dioxade) mners suffoied a speeml elwss of preumoma of
17 per 1,000 compared with the focal rate of 0 51 per 1,000

Tioyd Davies (1940} observed o group of men numbening from
£0-121 aver a period of cight yewrs who were evposed to the whalation
af dust of the diovde and hher hn drovides of manganese  Acute
#aso phars ngeal wrtation with eprstazas was noticed by unacehmatised
personts caterm,, the worhe  1he ascmpe medence of an peute
pulmonary allness wsially disgnosed as prscumanit was 26 per 3 000
{ran.c 15-6%) compared with o control group of 07 1 per 1 006 Bron
ehites was a froquent dhness althougd unstutable for statstical enumers
tion beeause of sary g, dipnostie stand ids Subsequent obsenva
tion by Llovd Davses and Harding (1210) shoned that pathologies!
organsms were yarely to be found s the naso pharyan or sputum of
neutels s} omen Tlovd Dvwes (1816) showed that as mice mbaled
wanganest diovide 1t emsed n Lross mononuclear iflammation of the
Jung, without the mtervention of any other factor  Amimals so exposed
were not more susceptible 1o preumocoeer or streptocoeer Tovd
Duies and Hardm, {1919} In intmtraches} mjections of suspensions
of manganese dioxude Wt mts produced menonuclear celled consolida
tion of the hung of chametenstic pattern Soluble manganese salts
{MnCl or I Mn0Q,) produced degeneration of the bronehnl epithelum
and acute superficial infl v cl sinlar to those eansed by

3
sanndum  Fhe chance persistence of particles of man, anese diovde
cansed the production of small g rinulomatous folheles
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Berytiium  In 193 Celman from Russa and in 1840 Berkovitz
and Istacl from Germany reported o febrile tliness with pulmonary
symptoms i o rchinmg ber i YVanOcdstrand  Hughes and
Carntody (1943) dexcribed an acute pneumonitss m men exposed to
the whataton of fumes produced by the Muorule method of refinng
beryl In a Diter nport VanOrdstrand  lughes deNordr and
Carmody (1939) noted that nasopharyngitss trachoitis bronclutss and
preumonitis may occur

Fardy and Tabershaw (1046) startled the medeal world by reporting
an entirels dilferent condition m workers engaged i the manufacture
of fltorescent tubes g bery Hium 1 anc phosphors
The onset of symptoms was delayed often for long periods rfter eessa
tion of exposure They called the condition delvyed chemeal
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pneumonitis  YWith few cxceptions this discase accompanted by
severe wastin,, was progressive and ended i death  Ihffuse granulo
matous changes occurred throughout the Jungs and other organs such
as Iner and spleen  Lerov Gardner (1946) renamed the condition
pulmonary granulomatosis

Hardy (1951) now prefers the term beryllium posoning to indscate
all types of inenmunated beryhum exposure s she rezards all elinical
syndromes as having o basic pattern  She distinguishes —-

(1) Acute berylhum poisoning which m a high proportion of
exposed and e 1 workers prod d tis
conjunctivitis and upper resprratory tract writation andina
smaller number bronchitis and pneumonttis  With rest m
bed recovery from the pulmonary manfestation 1s usual

(2) Sub rcute berylium posoming  Vhilst losmg werght and
sufferng from some dyspnnea the patient 1s able to continue
some form of work X\ ray of the chest shows fine bilateral
nodulanties

(3) Chronic berylium poisoning 15 a progressive condition often
fatal after a long illness  There 15 o vanable latent period
of two weehs to several jears following extraordmanly low
exposures to the inhalation of beryllum salts  Wasting and
dyspncea are progressive  Radiography of the chest shows
diffuse bizarre shadows usually nodular or floceulent m
character Temporary reversal of these changes and chimeal
improvement 1s 5a1d to oceur under treatment with ACTH
Autopsy discl diffuse 1! il 1on having
a nodular pattern d. hable from d with m
many cases sumilar changes in other organs especially Inver
spleen and lymph glands

Verv often a preapitating medical episode e g pregnancy or mter

current 1infection appears decisive  Hypercaleemua 1s a notable
featurc and a negative nitrogen balance 1s always present Death
occurs 1 about a fifth of the cases A small asymptomatic group 1s
known to exist  Acute and chrome poisoning may co exast Neigh
bourhood eases proved to have no occupational contact are now
known to be due to atmospheric contamination occurring around
factones

Evidence 1s accumulating to show that beryHum compounds for

example berylium phosphate of large particle size do not cause
poisonmg  In an extensive inhalation expenment using several
species of animals Hall and others (1950) showed that beryllium
oxide speerally caleined at 400°C produced an acute pneumomtis and
this was related to the small particle size  Other samples of beryllhum
with larger particle size failed to produce wjury
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Table XL xs reproduced from Hardy s {1051) paper to show the source
nnd number of hnown eases 1n the U S of chronse bery hum poisomng
TABLE II

Number of known Cases of Heryltium Poisoning in U S
from 1938 (Hardy, 1951)

Clinfeal Designation
1 rocess
Seute Chronie
1 xtraction of e from ore 00 4 1
Mattumag He 10 4
Fluor powder my 7 3
Fluor buop mfy, 34 1104
Fluor sign tut ing mf, — 13
e attas mi, — 104
ANeighbourhood  enser - 2
Tluor tamp anbage 4
Research work 04
Radwo tbe mfy - 4
Ceramics - 3
Salsen erystal mf, - 2
Miniag an § handbing bery ! are - -

N ote —nly one vnse of ehivorue biers ey potoning, bt been srported in the Taghsh
literature ( Spate 3989) and 1t iy dout thel t{ more than one or 1wo others are hnown

To speak of  solubthts  of inhaled particles s pusleading as a
sofutton maphes even dispersion throughout o sohent A pomt may
be reached when there 1 Wttle difTerence between maleeular solutions
and suspension of verv mmute purticks  Nevertheless the effect of
imhaled dust i the lung » Jargely deternined by particle swze whch
determiues the speed of selution fuswy,, the term Joosely to mean
absorption of partiles mto body fluads) or comversely the tune of
persistence of particles

As refesred to on page 27 Wright (3950) has produced much cirerm
stantial evidenee to support the su, gestion that the effect of sihea 15
determned by particle size and the aren presented to body tissues
Vanadmm mangancse and bervllinm produce 8 pro ressive series of
chenges from aeute cedemn tnd tranvtory acute snflimmation to
persistent chrente granufomatows inflammation wlieh changes are
related to the  solublity  of the st Soluble salts of manganese
produce the same effeet oy vanndium saits (whch are all Inghly soluble)
whereas the chance persstence of a relatn el insoluble particle such
as man,nese diossde 1 the lungs of rats produces grinulomatous
changes  Policard (1958 1%0) and floyd Davies and Harding
(3050) hwe produced grnulomata i the lungs of expenimental
amimals by mtratracheat myections of suspenstons of bery thum oxade
Nevertheless this theors only explams the ocourrenee of Instologieal
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effects 1n a progressive seres 1t does not explan how the cellular
effects are produced  As Hardy (1951) suggests bervllum may well
cause 1ts effect by upsettg the magnesium metabolism or even replace
magnesium with consequent inhibition of enzyme systems
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TOXICOLOGY
Cyamde Poisoning
War time research disclosed that the ad, ration of nitrites by
formung methzmoglobmn 1n the blood protected ag:unst c)amde
posontng  Evidence exists which sug that
P with the resp 'y pigment ferrievtoct oxidase for

the cyamde 1on  Treatment based on these obseryations has proved
successful m cases of severe cyanide porsonmg
(1) Inhalations of amyl mtrite (which can be given by unskilled
persons pending medical ard)
(2) Intravenous mjection (2 5-5ml per mnute) of sodium mtrite
(0 3 grams 1 10m! stenle distilled water)
(8) Slow ntravenous mjection of sodium thiosulphate (25 grams
50 mi stenle distilled water) followed by
Removal to fresh air arbifieial respiration and oxygen therapy must
of course be undertaken as indieated

Insecticides

Horticultural practice now mecludes the use of powerful msecticrdes
which are also powerful poisons to man
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Orgamic  phosphorus  nsecticrdes  (Heenethy]  tetraphosphate
(IR EPT) teteacthy! pyrophosphate (TT PP ) diethy] parn mtro-
phenolpyrophosphate (parathion)  Octa methy! pyrophosphoramide
{OMP A ) s too toxie to use on crops intended for food

These substanees resemble di sopropy t flacrophosphonate (DF P )
used 11 dilutions of © 05 to 02 per cent 1n arnclus ol to treat glaucoma
and mlubit chohnesterise systems  Persons affected melude workers
cmployed in spraying and piching crops pachers entomologists and
acroplane pilots (flying aweraft used for sprmying)  Larhy svmptoms
sneluded dizziness and visunt faslure (an neropline erash s thought to
have oceurred from this eause}  Other symploms are often delayod
and do not oceur untst after the day s worh 1s over  Apprehension
dizziness nausea and omatmy,  abdomvinal cramp diarther and
muscular twitclung are usual  Constriction of the puptl1s found in all
moderate and stvere cases  Later pulmonary axdema supenenes and
1s followed Iy deep coma and convulsions

Sy mptoms due to ever stimulrtion of the rutonomic nery ous svsiem
will respond to the intravenous mjection of atropine {gr 1/60-1/30)
repeated hourly untid the pupils dilnte  Cambmation of chohnesterise
with I'F PP and pamthion s reversible after severa} hours  For
this reison the prompt and sdequate ndnunstration of atropne is
important {Bidstrup 1950} Toxie effeets on the central nervous
system apparently peeulinr to pirthion nlso respond to atropme
Paralysi» of the neuro museular Junction produced by all substamees
does not respond to atropme  Respiratory paralysic mew be of
sudden onsct without warmng  contimuous wateh needs to be hept on
apatient powsoncd with these substances  Means of prolon ed artificsal
resprration should be smmediately to hand

Absorption tahes place through the lungs by inhahition of dust or
spray but parathion bemg hipord soluble may be absorbed through
the shan and conpunetiva The shen shoukd be washed with soap and
water contatning o mikd alhalt ns parathion hadroly ses more raprdly
m the presence of alhal  Powsonmg s cumultne owmg to slow
rate of recovery of cholinesternse  Strict enforcement of protectine

v e .. total 1 of trrctar driners and wering of
protective clothing 55 needed  Frut and vegetables should not be
gathered or eaten withmn six weehs of spray ing with parsthion

Duntiro orthoeresol (DN OC)  Absorption of DNOC  ether
during ¢ manufteture or dunng frwmt sprasing eauses inerease of the
basal metabolie rate The cliuef symptoms are thust mereased
respiration with very rapid pulbse cvanosis and heperpyrexin whieh
may result m death 1 o few hours  Absorption s usually by fumes
through the lungs (horticultural spraying ss more cffectine on & warm
still day) but shin absorption may oceur
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Organte mercury compounds (methyl mereury 1odide phenyl mereune
mitrate ethyl mercunic acetate and di ethyl mereury)

Besides causing dermatitis and shin burns organie compounds of
mercury used to protect wheat and other cereal seeds from fungal
fections have caused the deaths of several persons  Tovieity to man
and to fung appears to decrease with ncreasing weight of the hydro
carbon group  Methy !l mercuric 10dide 15 too toxic to be manufactured
Hunter Bomford and Russell (1940) have reported four cases of
porsoning by methy I mercuric1odide characterised by ataxia dysarthrin
and gross contraction of the visual fields Memory and intelligence
were unaffected  The usual svmptoms of mercury powsoning saliva
tion stomatitis and erethism were absent Ammal expeniments
confirmed that widesprend and intense degeneration of sensory paths
of the nervous system occur  Peripheral paths and posterior spinal
roots were afected first to be followed by d 10n of the p
columns of the cord and granular layer of the middle cerebellum

Two grls died m Canada after having worked for six months m a
room scparated by a cardboard partition from a store contamng
20 000 pounds of di ethyl mercury  (Air concentration was 27 mg of
mercury per cubic foot of ar) (Il 1943)

Organic mercury compounds must be handled under conditions of
exhaust ventilation  The usc of respirators and protective clothing
15 nadequate

Once agun poisoning by organic mercury compounds might have
been anticipated and so avoided if care had been taken to consult the
hterature  In 1863 Frankland and Duppa reported two cases of fatal
posonin, from dr methvl mercury after brief contact Both were
laboratory technicians one of whom had handled the substance for
three months and one for two weehs only

R DX Cyclomie (Tnmeth\lenctnmtmamme) Inhalation of R D X
ponder for 1 few months results i rep T ‘m fits
to German experience dunng the war A penod of about two days
msomnia and restlessness precedes the sudden onset of a fit Fits
are folloned by deep coma lasting several hours and weakness nausea
and headache lasting, several davs  Recovery follows removal from
exposure
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RADIATION
Radwtions of practical importance in mdustry are —
{1) Tofr red ravs Viave leng th sbout 8 000-12 000 A U
{2) Ultra violet rays Wane Jength 1004000 A U
The wae length of the vinble spectrun s 8000 A U {red) to £ 000
AU {violet)
(1) Jomswg, rnditions {mdtanctive emanations and \ mys)

Infra red Rays

Cataract  fhe romance of the discovary by Alfred Greenwood the
partially blind secretary of the (I Hottle Malers of Yorksture
United Trade Protection Soctets  of gliss bottle finshers catamct
15 told an dramatic form by Leg e (3933)  Subscquently m 1891
Robnson {1903} of Sunderhlwnd  wlentified the eataract as of post
cotticl tape  The formation of a eatariet ss due to over heating of
the eve and comsequent mterference with the metabolism of the lens

All persons exposed to the heat radintions partsculurly puddlers and
strip rolling ol hands are hable 2o sumbr cataract

Ehe msihious onset over many years mahes the adoption of protectne
measures diffientt  Ieat glare should be avorded or munsmused and
speetacles with Croohes Jens worn Prior to the National Inwrance
{Industrial Injuries) Act 1036 compensation was pavable for glss
blowers eatarct for four months onh

in the Blweh Country where chimms are st mnde by hand cham
makers develop a peeubar exfohiation of the Jamelle of the anterior
capsule  The furnace s on the left of the worker and the feft eatarnct
35 nearhy alway s more advanced than the r bt (Moore 1048}
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Ultra violet Rays

Arc Flash  Ihe great merease of welding, particadarhy eleetrie
mahes ultr violet radinton & common hizind Do conclusive evt
dence exasts that LV T produces permanent changes m the eye or
m the retint (huhn 1933)  The effects of TV L are confined to the
cornen and conunctna A very pamful condition mappropmately
fnown s steflash ehareterssed by weepng photophobna and blephere
sprsm, results from mewtious exposure to UVI A& welder has to
use protective goggles or sereen to see lus » orh  are flash which s the
cumuhtive effect of UV L 15 usually contracted from the ares of
neighbounny workers m the ntervals between work when goggles are

removed  Weldmg booths st auld be efliently sercened Ordmnary
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spectacles will protect casual visitors for a few minutes At 50 feet
Drnher (1944) calculates an exposure of 21 3 munutes 15 required to
contract are flash

Most rehef 1s obtaned by cool air and sufferers often sit as passengers
with their heads out of the window 1n motor cars  Goggles and screens
with glass of BS T specification to suit the particular form of welding
should be used

Skin Cancer Ryle and Russell (1947) in England and Hueper
{1932) mUS A have collected evidence winch strongly suggests that
pigment and heratotic changes consequent on continuous exposure
to sun hight may be accompanied after many years by epithelioma or
rodent uleers Trauma may be an associated cause
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Iomsing Radiations

Physical Concepts —An atom conststs of a positively charged
nucleus contauning the main mass of the structure and surrounded
by a number of negatively charged electrons The nucleus consists
of protons equal in number to the satellite clectrons and carrying
an equivalent but opposite charge so that the atom 1s electrically
neutral The number of protons or clectrons 1s called the atomic
number of the clement

The simplest element hydrogen has one proton and one electron
and the next simplest helum has two protons and two electrons
On this basis helum would be expeeted to have double the atormie
weight of hydrogen In fact helum 1s four times as heav y as hydro
gen which 1s explained by the fact that the nucleus contans two
uncharged bodies called neutrons having nearly the same mass as
protons

The number of electrons and protons in an atom determmes the
chemical properties but the nuirker of neutrons may vary without
changing the chemical form alt] ough a change 1n atomie weight will
result Atoms of the same number but with differing atomie weights
are hnown as isotopes Thus carbon with atomic number 6 and
atomic weight 12 consists of six electrons six protons and six
neutrons but a rare form of carbon evists contamng ~ neutrons
The two forms may be wrtten (! and C,* respectively There are
some 890 1sotopes of the 96 elements known of which about 300 are
stable and the remainder unstable and radioactive

Radioactiy e heavy atoms are continually breakingdown o particles
consisting of two protons and two neutrons the hehum nuclens
breaking awa;

Some lighter atoms may break down because the nucleus contains
too many neutrons In order to achieve stability a neutron changes
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mto n proton When ths hnp{)cns an electron or 8 parkele 1s puen
off A prwmma ray may be released during ths proeess

The evsence of an atomie pfe 13 the bombardment of fissionble
atoms by neutrons to produce tadipactine substances  More neutrons
{and other forms of mdiation) are b produscts

There are then four types of radmtion

& particles comprisig highs speest {12 000-38 00D s per scoond)
helidm nueler burlt up by groupinge of tho protons s twa neutrons
capalle of ponctrating ondy a fuwe centimetres of s The depths
of penetration mto tssues 15 50 microns  Though x patticles produce
ntense omsation they are of hitle practiend importance because of
thewr short path

8 particles comprismg fu,h speed clectrons ejected from an atom
with a speed 30 00 por cont that of Iight  as their mass 55 1/7000
that of o particles they bare more penetrating pawer though they
are stopped by a fes mllimetres of solid mntter ctuding body
tissues  Thew effect 1s fargely confined to the shin but 15 vanable
Yecause when stopped they seatter easty  Thev arc wlentieal m
nature with planctary electrons which whirl round the nucleus of
an ntom

wraps are clectromagnehie warves indivhngushable w ther effect
vy rayy {fess than 0061 A {1) and lugh toftage (hard} N\ sovs (001~
10 1 U} hmve great power of penetration

Acutrons winch nre unchargad porticles almost cqual m mass to s
proton erc unaflieted by charged nuckt or electrons and hase o
greater chance in passage through matter of futtin, o tucleus than
& proton or ¢ particle  Their powers of peaetration are great

yravs Wravs and neutrons Lewyg uncharped clectrically cawe
1omsation mdirecthy

Buwlogicsl Effects of Radioncdsity  The Uiologiesl effect of
radioaetinaty and N riys s due 1o 10n1ation of matter through which
raditions pass  Cell protemns are somised but the effeets are most
casthy demonstrated by breakmg of chromosomes at the pomnt of
passage of ravs or by dimterration of the nucleus  Besides loss of
funetion of the affected cclls toure products from protem breskdawn
are relewsed causin,, fexer and shock hhe toxaermn

Towmsm,, radmtions act scleetively on tissue undergoing mitosss
eg . ommal epithehum  femopotie tissue and neoplstie tissue
The smost important offects are —

(1) Haemoparetic system  Chan,es w the hwemopoetic system
nclude diminution in the number of cirenlting Ivmphocytes
granulocytes platelets and red cells usually developing m
that order  Lymphocyes are affected i a fon hours dut
after dimmishin,, for four to five days begn to increase
number  Clottng time 1s mereased and plasma protemns
dinunish {cousmg o mse of the sedumentation rate which
usually takes 1 weeh to develop) Uitsmateh  the bone
marrow becomes aplistie
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(2) Germinal epitheltum Testes are more easidly damaged than
ovaries but it 15 doubtful if permanent sterility can be
produced by one dose of radiation which 1s not lethal ~ Repe
titive doses of small amounts may cause permanent sterility
Genetie effects are duscussed below

8) anlrmnmtmal system \Iumus membranes become injected

and ul are nausea yomuting
and later bloody watery dmrrha:a

(4) Skin  Smgle large doses cause erythema Repeated short
exposures as m radiologists not employing protecti e clothing
after a varving intenal from a few weeks to several years
depending on intensity of exposure cause the shin to become
atrophic  The shin1s roughened erached and of thin texture
over the knuckles 1t becomes swollen and stiff Capallary
hemorrhages usually occur  Nutntion of the nails 1s affected
causing sphitting and striation  Epilation 1s usual  Uleera
tion of the skin generally occurs and mav mvolve deep
structure and to The d. 15
excessively pamful Amputahon may be necessary  Malig
nant changes are common 1 old standing dermatitis

{5) Blood 1essels Increased permeability ccdema of vessel walls
thrombos:s and rupture cause secondary symptoms

(6) Rarifinng osterrs  Radioactne sut absorbed mto the
body are stored i bone Internal radmation from these
stores besides bombarding hzmopoietic tissues may after

many years produce a ranfymg osteitis simular to phossy
jaw  The first sign may be a fracture Bone neoplasms
may occur

(7) Tumour formation produced by romsing rays may occur n the
shin blood forming, tissues lung and digestive tract as well
as in bone  Tumours do not necessarily occur at the site of
radiation but may appear remotely due presumably to a
constitutional effeet  Cancer of the lungs 1n Schneeberg and
Joachimsthal muners engaged mn getting cobalt arsemde ore 1s
due to radicactivity  Though arsentc and cobalt may play a
part sufficient radioactivity 1s present in the mines to cause
pulmonary mabgniney (Evans 1949)

(8) Post cortical cataract has been reported 1n physicists exposed
to neutron beams from cvelotrons

Genetic effects  The development of atomie energy plants and

the possible effect of atomic bombs render the consequence of mutstions
of great importance Ninety per cent of mutations are harmful even
1f produced naturally Radiation will only produce mutations which
can be produced by other means but 1t induces an increased mutation
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ratc  Much of the experimental work on mutations has been on
Drosophila Lo what extent still births and malformations will occur
n the humanrace 1s not elear T vrdence that an increase of congemtal
malformations has occurred 1 Ihiroshtma or Nagasahs since atomie
bombs were exploded 15 sight  From the pomnt of view of the race,
the proportion of the population irradinted even at low mtensity 15
the crueml factor  In any case genetic effects may not be apparent
for many generations owing to the possible desclopment of recessive
changes  Hamulton and Hardy (1919} beliese X rav dingnostic pro-
cedures to be so frequent in the hife of an adult at any rate n the
USA as to constitute a danger  They pownt out that an \ ray
machine delivers 1 5 to 3r to the subject of & ehest \ ray and 23 to 80r
to n patient undergomg gastro intestinal fluoroscopy

Ihe maximum ¢ permitted  dose of radiation has been reduced
from 0 Ir to 002r a dav by the International Commssion on X ray
and Radim Protection to guard agamst genetic snjuries  The body
15 normally exposed to 0 1r per year from natural sources (cosmic
rays gamma rays and munute amounts of radioactive potasstum and
carbon) The normal amount of radioctivity 1n the body 1s below
1 millicurse

Whether dangerous emanations of the X rav and radioactiv e vanety
are produccd by Réntgen tubes radwm and simlar radionctive sub
stances or by atomic explosion matters ittle The mam difference 15
the intensity of production which influences the hikelihood of dimaging
effects and of easualties

RFFERFNCTS
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Atomic [ission

Atomic esplosions 1 bombs burstmg i ur may cause lethal or
serious effects on Iife for 600-800 yards from neutrons and for 1 500-
2000 yards from radintion  Iven so the most widespread effect
would be by infra red rays (nuld burns up to 4 000 yards radws) or
by blast

Gamma radiation sichness was well illustrated 1n Japan after atomie
bombs liad been burst over Hiroshima and Nagasahi  Apparently
doses of 600r are lethal 400r cause a profound illness of delayed onset
with 50 per cent death rate  Symptoms include vomiting charrhoea
and inflammation of the mouth and throat fever and rapd wasting
Whate cell counts fall to 2000 cells per ce  Death takes place from
snfection and toxemia Doses of 100-400r cause sumilar but less
profound illness lastmg about three wechs



AADIOACTIVITY 45

Industrial Use of X rays or Radloactive Substances

Inndustry apart from Government atomic energy plants, the main
hazards from radioactivity result from the use of X rays to examme
industnal products (e g, castings cables, eggs and cven golf balls),
m laboratories the ocensional use of radwim radon or radicactive
1sotopes, and the handling and usc of lummous pamts  Radium and
more recently polonmum is bemg used to produce « partieles to remove
static electnieity by intensc jonisation of the air where a risk of explo
sion exists X ray shoe fitting machmes many of which are badly
screened may expose salesmen to a daily dose of Ir or more which 1s
many times more than the International permitted dose and five times
the necepted British tolerance dose of 0 2r

Luminising  Martland (1031) records the tragic deaths of a
number of firls employed m the US A hetween 1917 and 1924 1n
punting lummous dials  They were allowed to pomt brushes by
moistenmg, with therr bps and death followed after varying intervals
from blood dyserasias neoplasms and rarfying osteitis  Strict
precautions were therefore enforeed in € reat Britam m World War 11
and as a result no harm d from lummising y ds (Annual
Report Cluef Inspector of Tactories 1947} Tius 15 particulrly
creditable as very large quantities of mstruments with laminous dials
were produced  Besides the mixing and storage of punt the pamtmg
of dinls and the storage of the fimshed mstruments 1 bulk alse con
shitute hazards

Tor non ervilian use lumimsng, powders consist of zme sulphide
with the addition of 70 grammes of radium or mesothorium per gram
Only o small amount 1s used dry  before use the greater part 1s con
verted into a paste Browning (1919) noted that the charactersstic
dcvintion of the blood from normal shown by lunnisers was a relative
lymphocytosis with moderately luh total white cell count together
with the presence of immature cells  In scven per cent of eases these
were immature mononuclear cells

Totential exposure consists of (1) weradiation by = g particles and
v rays (2) halation of radon (8) mhalation of radioactive dust
(4) mgestion of lummous compound from contamination of the fingers

Tummusing, should be done i mndwvidual booths constructed of
easily washed and impervious matenal on a clean impervious beneh,
with glass serecnin,, between the work and the operator and adequate
exhaust ventilation  Ingestion must be prevented by repeated warn
mgs and serupulous hygiene  1ood tobacco cosmetics must not be
ntroduccd mto the work room  Washing and cloakroom facilities
must be of the highest standard ~ Operators must wear clean protec
tive clothing fusteming round wrist and neek  The nose and mouth
should be covercd by a mask  The har must he totally enclosed
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mte  Much of the expenimental work on mutations has been on
Drosophila  To what extent stall births and malformations will oceur
mthe humanrace s not elenr ¥ vidence that an snerease of congenstal
malformations has oecurred i hroshima or Nagasali sinee atome
bombs were evploded 15 shight I rom the pomnt of view of the race
the proportion of the population irradinted even at low ntensity 15
the cruetal factor  In ans case genetic effects mav not he apparent
for many generations owing to the possible dexclopment of recessnve
changes  Hamnlton and Hardy (1019) believe N rav diagmostic pro-
cedures to be wo frequent i the bfe of an adult at ans rate ut the
USA ns to comtitute a danger  They powt out that an \ ray
mactune delivers 1 5 to 9 to the subject of a chest \ ray and 25 to 30r
to a patient undergoing, gustro itestinal fluoroscops

Fhe maximum — permutted  dose of radiation ins been reduced
from 01r to 002r o diy by the International Commission on A ray
and Radwwm Protection to puard ngainst genetic mpunes  The body
15 normilly exposed to 0 3r per year from natural sources (cosmic
ravs gamma myvs and minute amounts of radioactive potassium and
carbon}  fhie normal amount of radionctivity m the body 15 below
1 mullicune

Whether dangcrons emnations of the \ v and mdioxctise variety
are produced by Rintgen tubes radivm and sinular mdioactine sub
stanees or by atomic explosion matters hittle  The mam difference 1
the intennity of production which influences the hikehlood of dama ng
effects and of casualties

RTUFIRFNCES
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Atomic 'issfon

Atomie explosions i bombs bursting, in mr may cause lethal or
sersons effccts on hife for 600-800 yards from neutrons and for 1500~
2000 yands from rudiation  Iven so the most widespread effect
would be by mfra red ravs (nnld burns up to 3000 yards radws) or
by blast

Camma radiition sichness was sell illustrated i Yapan after atomic
bombs had been burst over Hiroshima and Naasahi  Apparently
doses of 600r are lethal 4001 cause o profound illness of delayed onset
with 50 per cent death rate  Symptoms mnclude vomiting ciarrhoea
and wflammation of the mouth and throat fever and rapid nasting
$Whate ccll counts fall to 2 000 cells per ce  Death takes place from
mfection and toxemia  Doses of 100-400r cause sinmlar but less
profound 1llness lasting about three wechs
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Health Phystcs

Besides the medical control measures described on page 45 the
momtormg by phystcists of persons and plants handhng radioactive
substances 1s essential  Gaseous and fluid effluents need strict checks
For the detection of small amounts of radwactivity the Geiger counter
15 employed but small pochet electroscopes are bemg developed
Estimation of the radicactivity present in breath urine sputum and
nasal mucus of exposed workers may nced to be undertahen regularly
Inthe USA 10 12 cune per htre 1s considered the maximum amount
of radon which can be permutted n the exhaled breath of workers
exposed to radum  In England the sumlar accepted figure 1s 10 11
curie  Vwounds contammated with radroactive substances should be
exeised

The amount of radioactivity in the bodv mav need to be measured
(Jones and Day 1945) The amount of radwactive substances that
can be tolerated by the body depends on the number of disintegrations
per mmnute Tor example the body can tolerate 1 microgram of
plutomum which has 14 disinte_rations per mmute  Besides the rate
of disintegrations the site of storage and fate of disintegration products
needs to be known Janet Viughan (1950) pomts out that radio
strontium 1 stored in the growng ends of bone but yttrium to which
1t dismtegrates 15 stored throu hout the sheleton
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Tmperi1ous aprons should be worn together with gloves when pamt s
mined or washing of benelies 1s done Solid applicators (not brushes
or pens) must be used  \ot more than a smalf quintity (less than
1 gram) of powdcr should be nuixed into n punt at atime  Unspallable
sereened contamers should he used  Benehes and floors should be
washed dnly

Neverthcless wmspite of every eare small splashes are bound to occur
and these drv into dust which ean be demonstrated by means of
UVT illummnation In Browning s series (1919) such blood changes
as did occur were due to internal ' radintion from the inhnlation of
this small amount of dust  Tor thrs reason ndequate perods of
non evposure must be enforced  The Factones (T unumising,) Speetal
Regulations 1047 No 865 bedes making, provison for preeautions
outhined above require that no peron should work for more than
48 hours a week for more than 12 months without an intersof of three
months from exposure  Peniadic medienl exanunations (wiich should
wnclude periodie bload counts takin,, care that o normni 1s established
first for cachi patient and the hematelogieal techmque 1s good) are
presenbed together with a pertodie exposure of test N\ rav films (to
be obtaned from and sent to the National Physteal Laborators )
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Isotopes (See also Chapter IV)

The development of atomic <nergy piles has made possible the
manufacture m large quantities of tadionctive 15otopes At Jeast one
radioactise 1sotope and sometimes more of every hnown chemieal
clement (see page 41) hias been produced

Whien used i tracer experiments radintion will prove harmiess to
the operator if 1t does not Ml the cxpermental ammal but the effect
of cumulativ e doses must be considered  The help of shalled physicists
15 needed to ensure that external radiation 15 hept within tolerable
Lamts ¥ which 1 often met m expcnmental work has been detected
1n the bones of animals four months after administration (Bloom 1947)
Though the radinbion from (4 15 weak 1t must be used with caution
beeause of its long half Lft of 4700 vears  Radioactine Todme (1131)
has been used m the treatment of hy perthvrordem (Chapman and
Esans 1916) and malgnant growth of the thyrod (Pochin 1950}
In 22 cases no permanent harmful effects wore seen but transitoniry
svmptoms of X ray sichness (rausen vomiting fever)were espertenced
P32 has been tried experimentally 1 leukaemua Hodghin » disease and
polycy thema vera with varving success
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opening) through the pleuro penitoneal hiatus (foramen of Bockdalek)
or elsewhere 1n the diaphragm ether as a result of the congenital
absence of a portion of the diaphragm or following direct or 1ndirect
trauma Ineclimcal practice the important group consists of hermation
through the cesophageal hiatus and 1t 1s becoming mereasmgly clear
that this 1s a common condition frequently overloohed n the past
because a special radiologieal techmque 1s necessary for its demon
stration  There 1s a protean climeal picture which includes dyspepsia
of all degrees ranging from heart burn or wind in the stomach to
ntense bormg pamn related to meals dysphagia  pamn simulating
angmna but not related to exercise  obscure cases of anerma and
unexplained haematemests  The common classification 15 as follows —

(1) The congemtally short cesophagus

(2) Paracesophageal hiatal herma  The lower cesophagus remains
m the normal position and a portion of the cardiac end of
the stomach hermates through the hatus alongside the
cesophagus

(8) The cesophago gastric herma  Both the lower end of the
cesophagus and & portion of the cardic end of the stomach
prolapscs through the cesophageal opening

The tally short ph doubtedlv occurs but 1s
extremely rarc and 1t 1s now recognised that i most cases of short
cesophagus 1n dults the shortening is secondary to cesophagibis
and ulceration which has occurred from reflux of gastric content
as a result of . of the cesophageal hiatus

The studies of Allison have provided a better understanding of the
development of hatal hermias At the cesophago gastric junction
there 1s no tichening of the circular fibres of the eesophagus to form
a sphncter but the canal takes a bend forwwrd to the left and
thus bend 1s lassoed and marntamed by the ri ht erus of the diaphragm
which hatches 1t down to the lumbar spime  The ce ophageal hiatuss __
formed by « split 1n the muscle fibres in the right erus  Infront the
cesophagus 1s supported by a sling of muscle fibres continuous on each
side with the perpendicular fibres of the erus and decussatig with ane
another to form a stoutly re enforced raphé Belund there 15 less
support for 1t 1s here that the crus sphts to form the hiatus  When
the nght crus of the diaphragm contracts 1ts action on the carda 15
two fold  Furst 1t compresses the walls of the cesophagus from side
to side and secondly it pulls down and ncreases the angulation of
the cesophagus  Allson considers that the weak area 1s behind the
cesophagus where mereasing pressure 1s felt  along the gram  causmg
sphtting of fibres to increase the size of the opening He considers
that this forms the ey to the problem of surgical reparr  From his
PCM 4




CHAPTER 11

GASTRO-INTESTINAL DISORDERS
INCLUDING LIVER DISEASES

Iy
I' AVERY JONES

Dysphasa Hatus hermia Achalasta  Plummer

¥ wmson syndrome & pontancous perforation of ocsophagus

Pepuie wleer 1 ffedts of partial gastreclomy  Treatment

of chronic hepatiis  Iwer function fests — Laver bopsy

Nutritton and hiver discase ~ Virus hepatitis  Uleeralive
colits  Megacolon

Prognrss m gastroenterolo,y i recent years has bren manly
through nereased nceurney of dingnosis heener appreeation of the
influence of emotional factors on the alimentary eannl and a more
rational approach to treatment by diet ¥ nvironmental factors m
peptic ulcer have been carefully studied but there are no real adsances
m treatment  The mortality for partil gastrectomy has dechned
and many gastric enipples have returned to full work but a small
price has to be paid 1n troublesome post gastrectomy syndromes
In liver diseasc the patholo.v of acute hepatitis has been firmly
established and there have Leen veluable adiances 1 the medieal
treatment of hner damage and 1n the surgienl management of portal
hy pertension

DYSPHAGIA
Hiatus Hernia

Tcrniation of the stomach through the diaphragm most commonly
occurs through the asophageal hiatus but hermation may also take
place through the foramen of Morgagm (the anterior substernal

<
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agan  Her husband says that for belching she takes the first
prize  Four years ago she was thought to have cholecystiis but
remotal of erither a normal or abnormal gall bladder did not cure
her Radi hy of her h and duod: shows no
evidence of uleccr She has tried all the advertised stomach
medicimes with only temporary relef and has finally been told
that the nerves of her stomach have been upset by the change
of ife  This story with minor varabions occurs often enough
1n the hospital outpatient department to deserve more notice and
better treatment’

It 1s these patients who may develop a peptic ulcer of the cesophagus
but 1t will be seen that the shortening 1s secondary to the hernia and
not the primary cause of the condition as was previously thought
With the develop of the become more
msistent and were beautifully deseribed by chk and Hurst (1942)

Pain which 1s burning or smarting and often described by
the patient as heartburn 1s almost mvariably present Tt 1s felt
whilst vctually eating or drinking At first 1t occurs only when
hard food such as tough meat a crust or a piece of apple s
msufficiently chewed and with chemucal and thermal imtants
such as strong alcohohe or very saltv drinks vinegar hot soup
tea or coffee or very cold water or ices Later 1t occurs with
every meal but bland flids such as milk can always be drunk
without discomfort  The pain at first lasts for onlv a few minutes
and 15 at once relieved by alkalies but later 1t 1s more prolonged
and less completely relteved It may amount to no more than
discomfort but 1t 15 often so severe that the patient hecomes
frightened to eat and consequently rapidly loses weight and
strength  Pam 1s also felt an hour or two after meals if the
patient bends forward as m d g or piching h up
from the floor or if he hifts a heavy weight He soon learns to
avold such exciting causes  one of our patients had garden tools
with very long handles specially made for her so as to avad
bending In a large proportion of cases the pamn returns within
a few mnutes of Iymng down at mght and also on lying down
duning the dav  In some cases this symptom precedes the pam
associated with eating  After a late dinner the pain may waken
the patient at one or two am 1astead of bemg felt directly he
goestobed  The mtense burming pamn behind the stermum s then
often accompanted by regurgitation of very acid clear flmd which
he spits from his mouth m striking contrast with the alkaline

brash which the epigastne or nght
sided mght pam of ‘duodenal uleer Sitting or standing up
arching the back and stretchmg the arms upward may bring
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studies he concludes that hermie are of two man vanctics the para
asophageal or roling and the shding, ench group giving nise to different
svmptoms and baving different prognoses  In some andrvidunals there
1s & hernnil sac of the pontoncum in front of the asophagus which may
remam empty duning the wholc of apatient shfe  Alternatincly, apart
of the anterior surface of the stomneh may project intast  As Jong as
the hgaments of the eardin remam strong the hernial sae can only fill
by volling up of the antenor wall of the stomach and indecd 1n
extreme degrees the stomach 1 found upside down in the medinstinum
within n pentonend eae As the asophagus still enters the stomach at
an acute angle, there 15 no regurgmtation of gastnic content nto the
asophagus and therefore no asophamtis  These patients complun
of fullness after meals wind round the heart palpitation and shortness
of breath and may have secondar anemia from constant small foss of
blood or eprsodes of severe pan from volulus of the stomach
With the second type of Inntus harma the shdig, hernia there is
no exssting hermaf sae but a generaf wenahening of the museles and
lignments at the enrdin and what amounts to a direct herma may
resuit  The cardin mav slide up mto the medimstinum  the acute
angle between the eesopha s and stomach disappears and the st |
hangs vertienlls from the asophngus  The asophagus bemng a Iughly
elastic organ cotls and appears considerably shorter  These patients
readily regurgitate gastre Jwee into the guilet and develop cesophagites
wlich mny lcad to uleeration and further <lortening In searring
Allisen (1951) presents o vers graphie composite picture of patients
with cesophagitis from shding hermia
A woman of 59 vears of age comnpluns that for six vears
ohe has suffered from intense burming pun belund the lower
part of the sternum wlieh nses up towards or even te the
nech It may spread inte the jaw  the ear or the hand palate
or radiate through to the back between the shoulder biades or
down the arm It comes on espeanlls when she exerts herself
stooping, forward ns m washmg the floor bending over the wash
tub pohing the firc or fastemn, her shoes It wahes her i the
muddle of the m ht cspecially af she 15 sleeping on her bich or
her mght side and <he seehs rehiet from what she describes as an
agomsmg pan by aittng upn ht and taking a few sips of water
milk or alhnhne misture  She savs that her thront usually feels
dry and burming  WWhen she swallows she may be consclous of
the passige of food down the gullet 1t myy cuse a fechng of
soreness and may sometimes lodge towards the lower end of the
sternum cawsing pain which 1s immedintely rehieved as the bolus
passes 1nto the stomach If she bends forward after a meal
food or sour flmid nises mto her throat and has to be swallowed




ACHALASIA 53

Achalasia
The term cardwspasm s musleading  for there ss no morbid
anatomical oy idence of spasm being the cause of the delay 1w emptymg
of the cesophagus and the present view favours a falure of relaxation
of the abd 1 cesophagus and Templ {1941) descnibes v farlure
of penstaltic waves to reach the cordia m thus conditton  Three
forms of cesophagenl contractions may be observed in normal peeple -
1 The primary penstalic wue mitinted by swallewing It begns
with contraction of the pharynx and in most mstances flons m an
unmterrupted manner to the cardm 2 The secondury perstaltic
wave usually anses at the lovel of the aortic arch and 15 smbiated by
of the wsephag It ohserted m ndsiduals
m whom the pnmary wase fads to carry the holus through the
asophagus  Both the primary nd secondary waves are preceded by
a wave of mhibition which eauses the cesephageal wall to relax ahead
of the on comng wave of contraction 8 The tertiary waves are both
segmental and tome m character  They are rarely seen in young
people but are encountered frequently m older ndiidualy  In the
portion of the @sophagus below the level of the arch of the aorta
i gl of the distended cesopt may be
seen gving a peeulisr wrepular servated appearance  they are
usually accompamed by o tome phase which chifusely narrows the
tumen
In achalasia the muscular action differs from normal The
prmary wave wmstead of proceeding the entire length of the cesophagus
as st does normally censes at ahout the level of the suprasternal
notch or even higher  The portion of the awsophagus over whick the
wate passed remams contracted for a brief pertod and when it relaxes
the of the ph flows ug ds but are p ted from
entermg the pharynx by the contmeted esico pharvageal muscle
No secondary waves ate observed  Shallow purposeless segmental
ly appear wnd d at duffe lexels of the
wsophagus producing n undulating effect but are not suffielently
deep to move the bolus along  Thismuscular actanty whch sumutates
the local or terhinry contractions 1s best seen 1o patients with slight
degrees of dibatation  These undulting movements are associated
with o generalised tome contraction which tarrows the cesophagus
and banum passes mto the stomach as the cricophary ngens remains
tightly contracted
There 15 thus a definite pattern of abootmal muscular contraction
m achalasia  The penstaitic ware mtated by swalloning passes
only through the upper or stnated museular portion of the oesophagus
and does not continue mnto the Jower or smooth muscular portionJ
This seetion is i a state of 54 \ which do
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relief, which s nlso brought nbout while dnnhing water  Some
patients discover for themselves that the might pun can he
prevented by heeping the shoulders raised on three or four pillows
The pam 15 situated in the middle Iine decply beneath the lower
end of the sternum ponding with derable y to
the actual position of the ulcer  Sometimes it passes through to
the back between the shoulder blades less frequently upwards
to the left side of the nech and jw and occastonally down the
Ieft arm
Peptic cesophogtis from hiatal incompetence may  sometimes
develop dunng pregnaney  Rennie, Land and Park (1919) described
five enses and 1t 15 probably an important eause of scvere heartburn
i the last three months of pregnancy and of hrematemesis oceurring
at this time  Large ovanan cysts may sumilarly produce symptoms of
disphragmatic hernia  Ocsophagitss may also follow an abdommal
operation such as that for perforated ulcer  This 1s a rare complication
but presumably due to a reflu at a time wlien the patient was collapsed
Dysphagia may follow shortly after operation and a smooth narrowing
of the lower asophagus will be found  Spontancous rupture of the
cesophagus 1s a particular hazard if these patients hnv e py lonie stenosts
and vomit repeatedly, and the condition should be regarded as n
additional indication for partial ¢ strectomy
Hematemesis may occur ather from superficial or from chrome
ulceration or from associated ulcer mn the stomach or duodenum
Chronic anrmmia from blood loss 1s nat uncommon and this diignosns
must be considered n the mnvestigition of cases of obscure anemn
and of all enses of hematemesis m whom no ulcer ean be found 1n the
stomach or duodenum  Quite large hiatal hermas without symptoms
may be discovered aceidentally and mav even be seen it a plain X rav
of the chest
The symptoms of many patients can be controlled by simple medical
measures such as diet small meals reduction of obesity sleeping
propped up at mght by pllows rasing of the bed head srenches or
taking alkali last thing at mght  However when symptoms are severe
surgienl repur through the chest should be considered and the patient
referred to a thoracic surgeon
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dilator 15 mserted over the stifette  The consimeted part of the
cesophaus must be mn the centre of the Megus bag otherwise the bag
ships esther up or down produemng no dilatatwn of the constuction
1t 15 advisable to mnflate the bag with 2010 mi of nater at ot least
three different levds making certamn thot the Bag ss gnipped by the
consterction Wooler treated 38 of lus cases wath Negus hydrostatic
chlator  Thuety three were followed up  svx have been mproved and
o7 are entirely free from symptoms I this method fails the next
hne of treatment recommended 15 Heller s opemation  The cesophageal
muscle s meised longitudsnally m the regon of the constriction
the same way as m Rammstedt s operation for kypertroplue pylone
stenosis of mfants The operation for apastomoswg the stomach
and eesopbagus has proved wmsatisfactory as peptie wlceration mav
develop m the exsophagus
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Dysph: with Iron Defi Anzemia and Vitamsn B
Complex Deficiency in Women

The sahent features of this svndrome are hypochromc anzmit
crachs at the angle of the mouth {cheifosis} smooth tongue hollow
buttle natls (hodonschia)  There 1s usually mehlorhyduia or hyvpo
chioyhvdna  Dysphagamay bea troublesome sy mptom in some cases
Although 1t ean ocour w men particularly after gastro duodenal
aperations % 15 essentially a disease affecting women dunng the
reproductn e pertod of Ife  The vommon factor appears to be an 1ron
deficiencey state often due to a poor diet and aggravated by mnereased
blood loss The whole syndrome will mproie slowly with the
admunssteatson of won eg  ferrous sulphate 8 growms tds  The
torlonyelia {Glazebrook 1943) and dysphagrs (Maldenstrom and
Rhjellherg 1988} can occur without anema but associated with low
serumn won Jevels and the term sideropemic dysphagra may be used
The anguler stomatitis or chedons and also the dysphagn willr pond
very quichly fo Vitamm B eomplex and has been considered to be
partieularly o of pihoflavin defi The curative
effect of niboflavin on the angular stomatitts and alsa an the dysphagin
and halonychia (Lundh and Ged! 1942) has been recorded mn the
50 called Plummer Vanson syadrome  Rapid effect can be obtaned
by the injection of 5 mulligrams of viboflavin twace daily Tt 1s possible
that won deficency may condition disturbance 1 Hhe metabohsm of
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not pass the bolus down the esophiagus  Lempleton considers that
these latter contracbians have been previously mistaken for peristaltic
waves  The achalasiu or fmlure to rdix of the lower end of the
asophagus 15 due to the failure of n normal perstaltie wave to reach
the cardia and the pnmary defect 15 therefore 1 the smooth muscle]
portion of the asophagus

Achalisia may occur at all ages but the usual age for the disease
to mamfest atsell 1s dunng the third decade It 1 commoner n
women than in men and tends to affect the highly strung xather
nervous indmadual A nervous factor 1s constantly present and the
onsct 15 wsually precipstated” by psschologieal duliculties  Once
cstablished  psychologieal treatment does not cure the condition but
nevcrtheless 1k1s of valuc to understand the background of the patient
Pulmonary comphentions sometumes produce the presenting, symptoms
If the ericopharyn, el sphineter fails to prevent regurgitation mto
the larynx anhalihion of axsophage il contents mny occur caunsing lung
abscess broncliectasis or pneumonia Pitients have been observed
with hpod pncumonin from takmg, hqud paraflm  The pamffin
bemng of low density floats on the top of the hquid contents of the
asophagus and must scep back mto the pharyny when recumbent

An mmportant differentral dia, nosis of achalasin s carcinoma of
the fundus of the stomach  Achalwin as a cause of dysphagia
presenting in 2 patient over 50 15 very rare and even with the chare
teristic N rav appearance of achalsia the dingnosis of earcinoma of
the fundus must be n_orously excluded by endoscopy and eareful
follow up

\ curious dispanty mav exist between the size of the asophagus
and the severity of the ssmptoms and some cases have only sh ht
symptoms with gross enlugement DSilva (19£1) reported a
pl disconered dentally from a chest

symp less me,

Ay
It has been hnown for some time that mtmtes eause relaxation of

the lower end of the asophagus but amy]l mtnte has too much effect
on the cardioy ascular system to allow 1ts use n treatment as well s
diagnosis  Ficld (1944) reported the sitisfactory effect of actyl
utrite used m a simple mhaler m four eases of achalasia m children
%Tﬂmugh there 15 a sug,estion that toleranee to the drug mav devclop
(Robson and Wilkinson 1946) thus treatment 1 a useful therapeutic
advance  Viooler (1948) does not recommend continued treatment
w1th mereury bougies and has obtained excellent results with the Negus
hydrostatic__dilator  The cesophagoscope 15 passed under local
anxesthesta  After cleansing the cesophagus the cardia 1s sought
and dilated with gum clastic bougies up to size 30  The stilette of
the dilator 1s then passed through the cardia and the Negus hydrostatic
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mediastinal emergoneres The most siymficant of these are the
eyanosss surgical emphysema nnd granbing respirations  In perforated
peptic uleer the pulse 15 typieally slow at first whereas m most cases
of perfortion of the cesoplingus it has been noted m an eafly stage
as thin thready and rapsd  In lus on sl paper Barrett reviewed
the Lterture of 50 cases of spontencous perforation but 1w 1947
reported the first case suecessfilly treated  This was n woman of 47
who vormted suddenly whie convalescent from a gynwecological
operation  Signs were found at the night base withun four hours a
right thorwcotomv performed withun ten hours and the perforttion 1n
the cesophagus reparred

This condition 15 probably not as rare as the number of subsequently
reported eases wdieate  Early diagnosis 15 essential for successful
treatment it should be suspected m any cuse 1 which severe pam
m the Jower chest or upper abdomen oceurs dunng vomiting  An
2 ray of the chest may show ar i the medustinum confirming the
dhagnosis
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THE PROBLEM OF PEPTIC ULCER

Peptie wlcer 15 one of the common inesses of present day Iefe
and the incidence m the population has been the subject of & recent
study by Dol Avery Jones and Buckatzsch (1940 1951) From a
survey of over 6 000 people mamnly i London it was ealeulated that
the waidenee of those who hate had peptic ulcer i London 1s 5 8 per
cent for men betnecn the 1ges of 15 and 64 and ¥ 9 per cent for women
m the sume age group  The maidence of peptie uleer 13 found to vary
markedly with age mereasing 1 men to 2 maximum of 8 6 m the age
group 45 to 53 and then decreasimg A factory employing 1 000 men
will thus have nearly 60 worhers who have suffered from this malady
and over one thid of them will have ¢ Y
eneh year  If hical dff are neglected and the ege and
sex rates are apphed to England and VWales ns a whole the tofal
number of persons there Iining who have or have had peptic uleers
1 estimated ot ¥ 439000 while the number of men m each year wha
suffer from symptoms 1s estumated at 638 000

Peptic ulecr 15 not one of the impertant illing diseases and aceounts
for only ate per ccnt of all deaths but this represents nearly 5060
fatalities & year many of wiich have occurred duning the actre
worhing hie of the mdyadual Tt 1s partscularly a discase of wen (82
per cent) and with the lnghest inaidence between 3350 1t affects men
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rihoflavin and allied factors  the bamm dernatives ey tochrome and
eytochrome oxidnse arc himked m cellular respiators processes with
nzyme systemis contmmng, nbofl v in and micotinie aeid and nboflavin
ma he n weak hink m the eatalytic cham (Stannus, 1940 Pollak,
1915)  1hus won and vitamun deficenes syndrome 16 still common
and much wnnecessiry snvaladism 15 suffered It s potentialiy
precancerous and mans cases of post encoid earcinom« in women mye
a history sugpesting sron deficieney antmny {Simpson  1939) A
pitfall in dingnosss must be menbioned  An angular stomatitis my
be caused by ol fittmg, dentures which allow sagmng, of the corners
of the mouth (Fllenbery, and Pollach 1912)  Qur hnowledge of ron
metabolism has greatly incrensed i recent vears and an outstanding
monograph has recently been published by Vannotts and Delachaux
(1n19)
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SPONTANLOUS PLRTORATION O THE (FSOPHAGUS

Tlns rare condition has been the subject of several recent papers
which show that the former mortahty of 100 per cent 1s no longer true
and that recovery may follow early dingnosis surgieal treatment and
the use of antitnotics

The clinieal preture 1s well deseribed m a classieal paper by Barrett
The onset 15 dramatically sudden  The patient, usually after a bout
of vomiting, 15 overcome by contmuous excrucating pan centred
1n the region of the \iphoid  passing through to the renal aren or the
basc of the chest  Fhe complexion 1s ashen grey with & tinge of
cyanosi~ and the patient 1s restless anvious and often intenscly thirsty
The pulsc 1s usunlly ramd and thin and the brow moist with
perspiration  The epigastric area my be cxquisitely tender with
boardlihe ngidty of the upper abdommal muscles The chiucal
picture strongly suggests a perforated peptic uleer Dut there are several
features which may serve to dilferentiate between the duodenal and



PROBLLM OF PEPTIC ULCLR 59

gastrie duodennl ratio  In Amerien there 1s at least a 12 fold pre
ponderance of duodenal over gastne uleers as compared with a three
fold excess mn London In only one community—in North Norway
(Schanke 1946)—hasan excess of gastric over duodenal been recorded
It 15 interesting to find that within the Brtish Isles considerable
differences have beenreported  The figures for Glasgow and Newcastle
show a ratio of duodenal to gastric ulcers of at least nine to one  One
factor responsible for geographical differences may arise from the
proportion of town dwellers  An analysis of the Registrar General s
figures on peptic ulcer shows that mortality rates for men over 45
have been approximately 75 per cent lgher m the County of London
than m the rural areas of England and Vales

The changing merdence of peptic uleer 1n recent years has been
particularly interesting and the information with regard to perforated
uleer has been reviewed by Jenmin,s (1940) At the begmning of the
neteenth century when perforntions began to be reported more
frequently they almost all occurred m young women Between 1820
and 1900 out of every st perforations three occurred 1n women under
25 and one 1n an old woman and only twommen DMoreover most of
the perforations occurred in the region of the cardia  Insharp contrast
nine out of ten perforations since 1920 have occurred 1n men while
the tenth has usually been 1 a middle aged woman In men the
merease 1n perforations has been almost entirely found to be in duodenal
and juxtapyloric ulcers i young and middle aged men  The decreased
madence of acute uleers 1n y oung women during the same pertod as the
mereased incidence of duodenal uleersin men 1 pamcularlv nteresting
and demonstrates that imy t in y of d 15 not
responsible for the changing picture  Simular chunnes have been noted
bv Avery Jones (1947) n cases of hematemests and from a study of the
mortality from peptic ulcer 1n this country by Tidy (1944} Four
aspects of peptic ulcer suggest that environmental factors are of
«etiological importance  Tirst the great mcreasc mn peptic ulcer in
recent years secondly the curtous geogriphical differences in the
ratio between gastric and duodenal ulcer thardly the difference m
medence between the social classes  and fourthly the vamatons
between occupations  Whether such environmental differences arise
from changing food habits or from psychosomatic or other factors
remauns to be solved

Contrary to popular expectation Doll and Avery Jones s Industrial
Survey did not reveal any obvious correlation with irregular meals
shuft work or smohing
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at the peak of thar working ke The loss of time from worl, due to
peptic ulcer has been recorded by Doll and Buckatszeh {1919} who
found the total sichness nbsence attnbutable to peptic ulcer was 32 4
warking days o vear per 106 men  In the group studied the mean
sichness nbsence of men with prosed peptie uleer was s worfung dny s
n year more than that of the controls  In hospital practice peptic
uleer aecaunts for approximately ten per eent of the patients m adult
general medical nnd surgical wards and most of these patients are
suffern,, fromy comphieations of the disense or undergong surgient
treatment  Qut patient elinies has e at least ten per cont of dvspepties
among thor new patients  Approxamatels 60 per cent of these cases
have radiological evidenee of peptic uleer (Avers Jones and Polinck
1945} but 1t 15 possible that thus proportion may have fallen sinec the
war

Much confusion has ansen from cousideration of gastric and duodenal
ulecr as o smgle entity peptic uleer  There 1 incrensm ¢ evidence that
gastrie and duodenal uleers bchinve differently in many respects and
mas have different stioloienl factors  The age mudence differs the
expectation of desclopmg o gastrie uleer bemg greatest between the
ages of 15 and 61 while the expect ition of des elopmy, a duodenal nleer
15 manimum botween the ages of 20and 61 Lhe soctl el wss ineidence
15 different tn the two groups  Duodenil uleers are equally prevalent
m all socinl grades but gastric uleers show a sharp gradient with soenal
class  Doll and Avery Jones (1951) found the observed ineidence to be
twa thirds less than that expected in Socal Class I and two thirds
more than that espeeted m Socnd Unss Vo This confirms the im
pression from hospital and private consuthng practice where it
generally a_reed that chrome gastne nleer was consderably more
presalent m the hospitn] eliss than among prvate patients

There are mterestmg occupationit differenices e the metdence of
uleer  In the Industrial Surves already referred to a fugh inadence
was found amony doctors foremen and busmess esceutives 1€
mdeviduals who are engaged m exachng and worrying work  [he
execss madence was due almost entirely to o greater number of proved
duodenal uleers  Lhe number of gistric uleers was almost the same
as the number expected when age and social elass had been tahen into

feration A low d was found amongst agricultural

workers and possibhy sedentary worhers It was of note that bus
conductors and drivers of motor sehicles showed exactly the same
sadence as men working, in faetories

Interesting geograpluc il vanations exst too It 15 suid that ulcer
1s simost unkoown w promine commumbes  Unfortunately  there
dence to allow a companson of the absolute merdence

15 msulficirnt ey
md cvlised wes but g vamations ecenr i the
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The agneultural worker possibly more philosophical and phlegmatic
revealed a marked deficiency of duodenal ulcers

Nevertheless caution 15 necessary in accepting a psychological
trauma 4s the sole precpitating mnfluence In a wartime Glasgow
study Ilingworth Scott and Jamieson (1944) found that a peak of
perforations occurred before actual bombing and attributed the rise
to the general effect of fatigue  Greater urregulanty of meals due to
transport difficultses or fire watching duties may have been contrnibuting
factors Manv sufferers from duodenal ulcer can keep their ulcers
1 check provided they can avord long intervals without food Any
acute anxiety may dummsh the appetite interrupt meal habits and
lead to an increase 1n smoking or alcohol consumption which may have
the cumulatrve effect of turmng a small crosion mto 2 chronmie uleer
or of precipitating heemorrha, e or perforation

It 1s very remarkable that the acute anxiety of pregnancy m an
unmarmed woman apparently never leads to peptic ulcer  The ranty
of uleer during pregnaney has been observed by Sandwerss (Sandweiss
Saltzsten and Farbman 1938) who found only one case in 72 000
pregnancies  There may well be hormonal protection n the stomach
i women during the reproductive period of life

In climeal practice 1t 1s difficult to assign more than 2 small pro
portion of ulcers ;m men to a single outstanding emotional episode but
without doubt there 1s a sigmficant correlation

The over energetic over 101 bers of the
ly expose th lves more ly to a number of factors
whmh favour peptic ulcer  They Iive more mtensely miss more meals
and get more tired than their more placid neighbours

The recogmtion of the psychological aspeets of peptie ulcer has the
virtue of therapeutic application If the tensed up over active
mdividual can relax he can ease the stramn on his digestion  If the
doctor can hsten to the unburdening of a tragic tale often untold to
other ears he mav relieve a nervous tension  If the patient can learn
to appreciate the mter relation between mnd and stomach he may
be able to mnimuse his dyspepsia at times of stress
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Psychologicai Aspects of Peptic Ulcer

Many chimeians think there 1s a particular person 1lity associated with
peptic uleer  These patients nre tense Ppossess unusual denve and are
over conseientious 1 their worh  Lhey tend to worrny unduly but do
not gmve way to thar emotions

Ihic personality chamcteristics of uleer patients the rehation of
psiehologieal factors to events such as exacerbation hemorrhage and
perforation, and the physwelogieal bachground of these relationslups
are deait with at greater fength i chapter NIT

Bochuts cstimates that 50 per cent of uleer subjects shan absessional
or anxiety personality trats  Camsborough and Slater (1946) found
42 per eent of uleer patients more energetie than nvernge and 34 per
cent of men and 69 per ecnt of women had a mood predormnantly
anxious  Thev found the chief charactensties of the group as a whole
compared with what are met with clsenhere 1 psyclustry were an
energetic disposition tendencies to anviety irntability and obsession
alism fitting m with the wdil Lnown  obsessional ' temperimentat
type Ther findin,s nere mn agreement with those of other workers
(Davies and Wilson 1987 Rolnnson 1937 Draper 1942)  They do
not find the vleer patient ncurobie m the nartow sense  he 15 not
Iiy pochondraenl or given to compluning not s he a frank anvety
or compulsion neurotic

1he seeond important psycholoical aspeet of pephie uleer 1 the
association of acute emotional episodes with the precipitation of &
relapse, hxmorrhage or perforation  Remarhable ease Instories have
been gven by Davies and YWilson (1039) showing a close association
with finaneind diflicuity or iliness or misfortune n the fumtdy and the
obsersntions of Woll and Wolfl enable one to visualise o possible
mechamsm whereby nervous tension and anwiety ean precipitate a
relapse of peptic ulceration

The results of the occupational survey mentioned previously are

t wath a psycl 1c basis for duodenal ulcer  Chere was
2 dufinite correlation between * anxiety at work and the frequency of
Jduodenal ulker Managerml posts earrving responsibity and its
resultant worries provided an undue proportion of duodenal ulcers
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Price and Lee (1946) have studied factors preventing auto digestion
of the 'h and have bhished that the h ean digest all
hving tissue with the exeeption of gastric emithehum so long as 1t 1s
protruded into the gastrie cavity Some tissues are more resistant
than others and Lee and Price have tentatively listed them in order
of mereasing resistance

(1) Seromuscular coats of mtestine and gall bladder

(2) Omentum cartila;

(8) Kidney spleen lung liver and pancreas

(4) Fibrous connectrve tissue shin and mtestinal mucosa
(5) Granulation tissue

The only tissue which was completely immune was gastne epithelum

The most sigmificant aspect of their work however was that once
the tissue was digested down to the level of the gastric stoma 1t became
covered with fibrous and granulation tissue and further digestion
ceased

Analysing the factors concerned 1 peptic activity Le Veen and
Halhnger (1947a) confirmed that hydrochloric acid 1tself 1s mcapable
of prod: ulcers Hydrochloric acid acts by making the substrate
more sensitive to the digestive action of pepsin  According to the
same authors (19475) auto digestion does not take place because of
the ¢ of inhit v pep ) which may oceur
naturally but are certainly produced 1n the course of normal digestion
The result of the presence of these substances 1s that m the normal
resting gastric Juce 99 0-—99 9 per cent of the pepsm present 15 m
activated

It 1s possible that the reason gastrc digestion did not take place
below the level of the gastnic stom~ 1n Price s and Lee s experiments 1s
that those mhibitory substances were able to collect i the ulcer while
they were easily washed away from the surface of the protrudin, mass
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Hormones and Peptic Ulceration
Recent years have seen some important developments 1 our know
ledge of hormonal control of gastrie motility and secretion and there

1s a possibility that a hormone may exist which bas a protective effect
on the stomach agamnst peptic ulcer
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Sanvwrtes D I Savrzstery H € and Fanmway A (1938) Prevention or healing
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Genetic Yactors

Tallowmg Hurst it 1s often assumed that the duodenal ulcer
** dinthesis ™ 35 an nhented condition  VMany 1ndividual families with
strihing ineidence of peptic uleer have been reported of which the
most outstanding 15 Ilelweg Tarsen  In this pedigree contaming 100
members spread over five generations an uleer was positively dingnosed
1n 13 nnd there was evidence of ¢ gastro duodemtis  1n a further 14
The occurrenee of uleer m wdentical twins 1 particularly intcresting
and five pairs with uleer were reported by Freeman (1967) A number
of papers have reported a higher meidence of uleer n the near relatives
of uleer patients than i controls hut these studies have a serous flaw,
1n that the patient with an uleer 1 more hhely to be interested in
searching out sumilar cases m s famuly than the patient who suffers
from some entirdly unrelated disease  To overcome tlus objection a
survey of the general relation s needed and making use of the Industrial
Survey previoush mentioned Doll and Buch have estabhshed firmly
that there 15 & significant cseess of uleers in the brothers sisters and
fathers of those suffering from peptic ulcer It was partieulwrh
mteresting to note that there 1s a strong tendeney for siblings to hwve
uleers m the same site. trrespective of whether the site was duodenal or
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Physiological Studies

The most sigmifieant recent studies are n relation to the method
of hy drochloric acid formation to the fictors preventing auto digestion
of the stomach and to protectie hormones  The mechamsm of aerd
formation has been the subject of extensty e studies by Davies and Long
muir (1946) whose work demonstrates that the secreting cell 18 Ithe
an electric battery with different potential on the two sides  They
stress the 1mportance of an adequate supply of earbonic acid within
the cell to neutralise the alkal produced at the same time as the
hydrochloric neid  In the absence of sufficient carbome acid dis
integration of 1solated gastnic mucosa oceurs at low levels of hydro
chloric acid secretion  The mihnl cellulir damage was therefore
ntra cellular from excess of alkali rather than extra cellular from

excess of aeid
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strongly supports the view that efficient early treatment dtcrcaacs
the chances of subsequent relapses

The first essenttal 1> a good historv tahen in private and with time
to discuss the patient 5 problems A hustory tahenna hospitl ward
may easily miss 3 11taf episode which the mdiy idual would not mention
for fear of heng overheard

Rest m bed 15 most desirable prefertbly for six weeks  Although
many uleers will heal with ambulatory trentment therc 15 hittle dnubt
that healing 15 aceeler ited and more lete 1f
rest 15 taken preferably away from home where the extra wm-]
occasioned by the illness may add to the worrv of the patient A
penod away from home m1y add perspective to domestie difficulties

Diet  There 1s less emphasis nowadays on elab gradations of
et and greater re,ard for adequate calories and yitamms It 1s
<ufficient to have xmml hourly or two hourly milk focds a first diet
with small two hourly puree feeds and a basie second diet when pam
has subsided still with two hourly feeds This diet should provide
1t least 2 500—3 000 calories  The third diet re directs the emphasis
to ordimnary meal times but mamntams the pland characterssties

The diet should be served 1n as colourful and attractne a way as
possible A bland msipid colourless diet mav cause less p ychic
flow of gastric juice but 1t makes the patient depressed and writable
‘The sustained resentment 15 more harmful than the inereased psyclue
seeretion

Fxtra protein s most valuable At least 90 grams a dav 15 advisable
for the basie diet and 120 grams should be given if feasible Dried
proten milk. eg Casilan and Bemax are two useful ways of mereasin,,
the proten content An mcrease m weight 1 to be aimed at for 2
patient who puts on weight usually does well  Admuttedly ule rs use 1
t0 heal under a nigid sent starvation regime but then the hody protems
were prubably broken down to provide the essential factors for tissue
repur

Additional fat e g cream butter olive o1l 15 undoubtedly beneficial
particularly for duodenal ulcer patients  Cod hiver oll may b. gisen
if tolerated by the patient

Vitarun mtabe may be wgmented by capsules of vitamin A and
D Bemax 110z daly ascorhic acid 50 milligrams daly

Although pain usually subsides quickly with mik feeds and rest
there are some patients whose pain does not cease until they are given
2 continuous mulk drip of six pints in 24 hours

Antr acids  Uleers will often heal without ant: acid therapy other
than the use of mulk (which neutraliscs an equal volume of ¢ 3 HC1
to pH ) The object of antiacids 1s not to reduce the pH of the
stomach to neutrality for this would caust a considerable danger of
PCM 5
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Entero,astrone 1s a hormone derned from the intestinal mucasa
which wlubits motor and sceretory actisty of the stomach  Its
ssolation by Kosaka and Jim m 1830 followed myestigation of the
well known fact that fats m the mtestine have an mhibiting effect
on the gastric phase of acd sceretton and that tus minbition took
plce i gastre pouches depresed of any nessous suppls

Urogastrone 35 the name given to n simtlar gasine sceretory dep
ressant wlich was found m unne by Ivy and his co workers mn 1939

Anthelone 15 an antz uleer factor named by Swudness demsed
from unine which has been found to hase a prophylactie therapeutic
and immumsin, offeet agunst expenmental pephe uleers wm dogs

Sandwerss noted the beneficral effiet of pregnancy on the symptoms
of duodenal wlcer and began an mvesttmation to determune whether
there was an endoenne relationship to human uleer  With Saltzstem
and Yarbman he tested the effect of hormones found durmg pregnancy
on expermental Mann Willamson doge and m 1938 reported that
the extricts of urme from pregnant women fwd o preventne and
curatine effcet wiile the astrogense hormones had no such aeton
Thas ¢ fMect was thought to be due to filroblwtic activaty new formation
of blood vessels and eputheh ihaation of the mucosa  The extract was
shown net to minbit g 1stne seeretion and had no antertor pitwitary hhe
setion It was found that unne of normal men has a simiar effect
thongh to o mch less depree

Al these thiree factors have an ants uleer effect m the expenmental
anmal It s possible they are one substance and differences i action
will be eapluncd by mcthods of preparmition  Unfortunately studies
wm mn have not demonstrited any defite benefit
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Management of Peptic Ulcer

There have been no major recent advances m the treatment of
gostrie or duodenal wleer  a better npprecrition of the natural istory
of the disease has direetcd the trertment anay from the wleer towards
the mduvidual as o whole  There are probably few dlinesses which
need more wmdnadus! attention than pephie uleer and yet for which
Jess provision 1 made 1» hospatal prictiee Hospital beds we oceupied
by men and women who hue had years of recurrent uleeration and
who are adnutted with hemorthage perforitton or for ,stre surgery
The early cisc has no chance of hospitalisation unless there are

comphieabions  There 15 no statistical proaf but chinteal expenence



T'11ECTS O PARTIAL GASTRFCTOMY 67

wistruction Jeaflet on peptic uleer may be most useful for patients and
reprints of notes on the treatment of mndi,estion may be obtamed 1n 1
reprint form from The Practioner

Surgery When recurrent ulceration mahes 1t impossible for the
patient to return to work or when the ulcer fuls to heal surgery
needed  Itas likely that the floor of the uleer may become 1schemie
and that healing can no longer take plice In these mstances the
fulure 15 no reflection on the co operation of the patient or on the shill
of the phvsielan but 15 an nevitable result from the scarrng and
devasculamsation m the region of the uleer  For chronre ulceration
partial gastrectomy offers excellent prospects of returning the individual
to an economic evistence  Appronimately 80 per cent will remain very
well after the operation but the remninder may have mmor degrees of
discomfort from samous post gastrectomy syndromes which will be
discussed 1 greater detail

In the majority of these the disabihity 15 onlv slight  Taking il
patients voun,, and old the total sk of operation carries about 2
five per cent mortahty  Iowever i the younger group who are free
from associated medical complications the actuxl mortality 1 extremely
low probabls under two per cent  This low figure 1s offset nganst the
Jigher nisk m the elderly nd compheated pattents  No individual
should be lightly submitted to partial gastrectomy but all should have
thoroughly earncd an operation by havmng cxhausted medieal therapy
The role of vagotomy 15 not vet finally dcerded but there 1s no doubt
that vagotomy by atsclf produces {ir too many unpleasant side effects
nd does not provide sufficient protectron agamst further uleeration
Vhether vagotommy with gastro enterostomy or with a hmited
gastrectomy will be 1n improy ement over routine gastrectomy rem-uns
to be demonstrated but some years must necessinly elapse before the
final 1nsw er will be obtamed
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The Effects of Partial Gastrectomy for Peptic Ulcer
Although the results of partial gastrectomn for peptic uleer are
on the whole encellent nevertheless there are 4 number of disabihities
swhich may deselop and which should be known to physmeians  These
have assumed a greater numerical importance m vien of tle great
number of the gastrectorues performed an wncrease related to the
rising metdence of ulcer 1 the general population and to the f1ll
mortahitv followin, improted anzmsthesia and the introduction of
antibiotics  Partial gastrectomy s an unphysiologieal and mutilating
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halosts, but to reduce the pII to that level at which pepsin activaty
» inlibited—winch Iollinder (1999) found to occur probibly at
pI18 5 and certamly at pIL 5 The subjeet has been admirably studied
by Gill and hecle (1913)

There 15 no 1deal chemieal antiaerd  "Lhe requirements for such an
wmtr acid hiave been grsen by Beehman (1912) It 15 nsoluble does
not irntate the stomach or intestines does not unduly alter the aid
base balance of the body when taken i reqsonable amounts will not
alhalinnse the unne with attendant rishs of preeipitating ery stallme
phosphates m the hidney or urcter, will not ¢wse diarrhaea or consti
pation, and will not seriously alter muneral metabolism **

The soluble ant:acids have many dissdsantiges  sodium In
carbonate mduecs & seeondary mise m acidity  magnesium oxide and
carbonate have the same effect and are too lavatine  caleim earbonatc
and bismuth salts are too constipatimg  Calaum and mrgnesum
tribasic phosphates mn equal parts appear to have less disady antages
than vanons muxtures of the priceding soluble ant1waids  Sach
proprietary muxtures are often undesiribly laxatine  There 15 some
scope for <oluble antiaeids  Sodium bicarbonate s excellent
relicving pun and may tide over an emergeney  Magnesium ovide
my be auseful penient in a constipated uleer subject

Many of the disadvantages of anti acxds have been overcome by
the development of substances which absorb acid in the stomweh and
which relese the chloride m the mtestine The important preparations
are collordal alummum hivdroude and megnestam trsthicate  Both
wbsorb pepsin wlich may be an additional benefit  Both cwn be
recommended for routine use durmng the healing stage of an uleer
It 1s unnecessary and madvisable to continue thar wmmistration
mdefimtely when healing has oceurred

Sedatives are of greit assistanee particularly m the mitnl phase
of ulcer tretment  Sodmm amstal }—3 grans twice daly or
phenobarbitone 3—1 grun two or threc times dauly are recommended

Anti-spasmodics  \tropine or belladona 1s of particndar 1 alue
ctven at mght to pitients with duodenal uleer and 1 helpful i con
trallmg mght pun A combmation of phenobarbitone and extr
belladonna sicea § grain erch m 2 tablet 1s recommended one or two
tablets bemng given at 10 pm

Convilescence  During cony lescence the patient should be grven
o simple exposttion of peptic uleer A clear understandn,, of the need
for mamtuning » cnlm outlool on hfe and of the necessity for not
cxceeding Ius natural  tempo by aceepting too much worl or
responsibily  will be much more valuable than routine medication
The patient has got to Iive with hus uleer forming tendency and 1t 1s
essential to give bun il the information at our disposal A simple
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The so called  dumping syndrome  consists of a semse of fullness
and discomfort sn the abdomen together with constitutional symptoms
such as Istlessness fatigue nausen giddiness headaches sweating
palpitations and a sense of warmth It 1s likely that several mecha
msms may be moled Sudden distension_of the small imntestine
or the mtroduction of hypertonie solutions may reproduce the clinical
picture and this aspect has been particularly studied by Machelln
(1949 19,0) Capper and Butler (1950) believe that the symptoms
are due to the loss_of support of_the lesser curve allowmng excessie
splinchme stimulition by the pull on the asophago gastric junction
Thev have reproduced the symptoms by placing a mereury weighted
balloon m the gastric stump Thev pomt out that the symptoms
may anse when very little emptying has occurred and that they are
prevented by the subject exting while lying down  They consider the
condition can be prevented by a special operatnve techmque giving
mreater support to the stomach remnant

Thev have also cured severe cases of the syndrome by a special
operation designed to grie gretter support to the stomach  Gastre
distension particularly with aerophagy 1n patients with a small stoma
15 another possible cause of the early post prandial syndrome

Some degree of iron deficiency anemri may develop causing
hssitude  XIn Wells and Welbourn s series 1t occurred 1n 15 per cent
of men and 30 per cent of women 1n the pertods hetween ane ta ten
vears after sub total gastrectomy It occurs particularly after the
Polyn type of operition but only rarelv after the Billroth 1 operation
Satisfactory absorption of iron depends on the passage of food through
the first 12 or 18 inches of the small intestine and if this 1s by passed
surgacally iron deficiency anemia will develop in a proportion of cases
particularly if the diet 13 restricted  The response to ron by mouth 15
usually good but occasionally mtrivenous won may be necessary
“Macroevtic anzmia 15 extremely rare

The general nutrition m some patients may dechine Although
there mav be some increasc 1 weight after the operation this tends
to be lost and patients subsequentlv ful to gan weight This may
be due partly to diminished ealoric intake and partly to mereased rate
of passage through the intestines causing steatorrhcea It 15 possible
that this disturbance of nutnition mav increase the susceptibility to
tuberculosis  Partial gastrectomy particularly the Polya type 1s to be
avoided 1f there1s any history of tubereulosis — Some degree of Vitamin
B deficiency 15 not uncommon and Welbourn Hughes and Wells
Teport 1t 1 ten per cent of their semes It may cause angular stoma
titss and glossitis due to amboflavinosis or parmsthesiz and muscle
cramps due to aneunn deficiency and very occasionally severe
perspheral neuritis with ccdem or Werniche s encephalopathy
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procedure but one which novertheless provides excellent relief for
sufferers from intractable uleeration At le st 80 per cent of patients
do very well following operation but the remainder mn get varnous
derecs of discomfort and a small proportion probably two to four
per cent may develop scrious disabulities following partial gastreetom

Symptoms mas anise from loss of the normil  hopper* mechanism
of the stormach with the rapid emptying, of gastric remnant mto the
small ntestme  Agan stasis and reflux of le or bile and food may
occur from the Terent loop causing discomfort after meals and bilious
vomutimg

The vanous post gastreetomy  syndromes may be classified s
follows (Wells and Welbourn 1851) —

A Rapul emptying of gasteie (T ferent Toop dumpm,, (Tarly post prandial
mnant v ndrome vndromes)
——  JTost prandial darrhern
(Small stomnact Tmy e digestion and
sequelt) absorption
Ispoghcumie svndrome  (Late po t § randual
syndrome)
Afferent loop stasis
and bilious (Larly po t prandral
1B Stuss and reflux ———— regurLitation syn lromes)
Afterent loop reflin
Castric o ten on
C Adhlorhydna ———— > fIron-deficiencs anmi
Vitamin I3 deficiencies (Deficicney syndromes)
D Remownl of intrinsic — »  Macrocytic antmist
factor
To complete the scheme one
mustad] —
Larly post prandml
syndromes ————>  Reducud ealone mtahe > Loss of werght
Irapured dige tion and / (Deficiency
ab orption ——————e sndrome)

Symptoms may come on soon after eating or two to three hours
later The Iate post prandial syndrome 1s duc to Inpoglycemt
following an mit11} hyperglvemin soon after the menl the result of
raprd emptying of the mtestine  The hyperglycemra m stself does
not cause symptoms but may stimulate eseessise production of
ansuln so that the blood sugar falls to hy poghveemic lesels producing
the usual symptoms of hy pogl ccemia

The early post prandial syndromes are etused either by the so
callep dumping syndrome or to stasis and bihous regurgitation
wm th fferent loop  The patient brin_s up mouthfuls of bitter
tasting fluid after meals and may oceasionally have large bilious vomits
Thi 15 duc to stasis m the affcrent loop  Alternatively food mixed
with bile may be vomited due to food entermg the afferent loop
These symptoms usually improve but occasionally entero anastomosis
or jejunoplasty may be needed to overcome the mechameal difficulties
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300 mg were admumstered daily bv injection  Patients with asaites
were allowed fluds up to 2 000 ml daily and more i hot weather and
salt was restricted Ascites was tapped before gross distension
oceurred s this impured the appetite  Mereurophvllime injections
{2 ml ) were grven once or twice a wech and combined with the daily
oral adrnstration of $—6 g of ammonium chiorde 1n enteric conted
pills  Aleohol was forbldden Much tact sympathy and cajoln,,
was necessary to persuade the pitient to eat iberally

The results of trentment were encouraging  Out of 124 patients
substantial climeal improvement was obtuned m 61 eases as yudged
by the disappearmee of aseites jaundice ind cedema by gain in weight
and strength nd by mnprotvement 1 hepatic function It required
several months before sigmficant changes occurred  The first si,n of
improvement w1s 1 gun m gppetite and feeling, of well heng  Fight
per cent of the onginal group had had asates before admussion to
hospital and the 1vera, ¢ number of previous <bdonunal paracentcses
was 35 Diuresis and disappearance of ascites oceurred 1 50 per cent
of those with aseites and the disappearance of cedema parallelled the
loss of aseites YV ascular spiders were observed in 43 of the 61 patients
who improved and i 17 they were noted to hiwve disappeared
Cholemia wrecipitated by mfectton or hemorrhage responded to
treatment 1n 6 out of 19 mstances with subsequent surviv 2l to months
oryears Vwhen polvneunihis was present there was s imblerecosers
from parmsthesia motor weakness ind atrophy  but little change n the
result of objectve tests such as vibration sense and tendon reflexes
Ihe correlation of impros ement with laboratory tests was only fair but
the value of the serum albumm corresponded most closely to the
chnieal changes Vvhen the serum albumin nereased to « value of

—~30g pcr 100 ml and remained 2t that level the patient showed signs

of recovery  The mean value for serum albumin was 2 8 g per 100 m!
before treatment and 4 2 g per 100 ml after treatment

The duration of hife after the onsct of ascites was sigmficantly better
than n the control series it the end of one vear 65 per cent of the
treated patients were alive and 38 per cent of the controls At the
end of two years 50 per cent of the treated patients and 21 per cent
of the controls were alive and at the end of five years 30 per cent
of the treated patients and seven per cent of the controls were aline
It was concluded that cirrhoss hepatis was not of necessity a progressi ¢
disease  With early diagnosss and treatment the prognosis could be
substantially 1mproved

It 15 probably unnecessary to give quite so much protem hut 120 ,,
 day could be easily achies ed m Great Britain by using protem mlk
supplements e g Casilan (Glaxo) Bemax s another useful additional
source of protem and vitamm B complex and may Le gueen nith milk
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Lhe appreetiton of these post gastrectomy syudromes s partieulari
wnportant for the phvsiern Castrectomy must be advised for pephic
titeer only after medieal trentment has convmemgly fade 1 Althoualh
the majonits do very well, those wha are adsined to have g'xstrcctm;\’\
must be warned that r small proportion may sufler from minor degrees
of discom{ort and alse that they shoukd hate regular medical super
vision at least every six months so that snemin or sitanun deficsencies
ma be picked up at an cardy stage  The nutntiondd disturbances
will he dimmshed f the paticat takes a full dict after operation and
addition takes iron tabilets for three sechs tsice n vear  An additional
source of Vitamn B complex such as Bemax or Marmute should be

recommended
REFTRFNCFS
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TREATMENT OI' CHRONIC HEPATITIS

Consadet shle smprovement may be effeeted by medieal management
of patients with crrrhosts even when there 15 some hepatie decom
pensation with asoites or haom itenests

Bea rest 15 essenttal mmtnliv and the value of a mitntious diet has
been well stressed by Patek and his eollesgues (1918)

Fhey have anahsed the results obtrned with enrhoss of the hyer
by means of a diet nich m protem and supplemented by concentrates
of vittmun B complex  The rationale was brsed on the frequency
of dictary deficeney m pahients vath crrrhoss and the possbility that
malnutrition stself ma bt pliy an important contributory role  The
chet presenbed was nch in proten and ample m earboly drate and fot
contammg 140 ¢ protem 360 g crwbohvdrate and 170 g fat a total
of 8 500 calories  The dict consisted chiefly of meat mulk engs frut
and preen vegetables  Fogs were served with breakfast  meat fish
and poultrs were served with duner and supper  mmilk was gnen three
times with meals and twice between meals with 2o g veast added 1
the form of a milk nog  If the patient eats these foods considered
basie to the programme the rem under of the diet was largely o matter
of chowee but the charting of the estimated food intahe {1 to ¥ plus)
provided a stimulus to the patent and served as a usefl record  For
pattents who did not tolerate sest an oral B comples preparation w1s
mien  \ncurn 5 g daih  and concentrited Iner extract 5 ml
twice neehlv were ms en mtramusculazly  If the patient showed signs of
poly neuntss or mental confusion ancurn 100 mg and meotwamyde -~
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t Results of operation
Vales Females Total
Operated ujon 42 37 ~9

Dellostop 9 7 16
Died duning follow up 8 1 1.
Alive 6th Jan 1050 24 wl

The 12 cases which died during follow up survrved from two months
up to four years after the operation

5 Gencral Conditon of Tolleced up Palients
Perfectly Moderately
Well Well "~ Poor
lemales(* cae) 13 7 0
Males (16 ) 10 4 2
Thirty aght of the 51 eases alive on 6th January 1950 have all been
operated on more thana yearago  All the 38 cases have been examined
during the prestous four months  The  perfectly and moderately
well cascs compnsing n all 36 patients were all active in therr pre
aperative Jobs  The tno  poor cascs both males were not able
to work becnuse of a duodenal uleer and 1 subphrenic abscess
6 Causes of Death during Follow up
Hrmateme 13 with closed sl unt
open
Cholemia with closed shunt
open
1 erforated ulcer (no autopsy)

Hemocl romatosts with open sl unt
Acerdental (pulmanary edema no autop v)

)

The 12 cises died 1n irom two months up to four years after the
operation  Of the five cases who died from hrematemesss with 1 closed
shunt three had splenorenal shunt made by the vitallum tube tech
mque one a splenorenal shunt by suture and one a portacaval shunt
by vitallum tube  The one ease with the open shunt who died from
hrematemests had a splenorenal shunt made by suture  The two cases
with elosed shunts who died from cholamia had a splenorenal and a
portacaval shunt made by vitallium tube techmque The third case
with an open shunt had 1 portacaval shunt by suture

The expenence of the series indieted that a portacaval shunt was
preferable to » splenorenal and the suture technigue preferable to the
satallium tube techmque

Studies m liver function during the follow up showed that 20 per
cent of the surgieally trested series were improved 20 per cent became
worse and 60 per cent dud not chan,e

The operation has to be considered particularly n younger subjects
with recurrent hematemesis especially m the non aleohohie group of
patients as in these the function of the remaimn,, Iis er cells 1s cxcellent
nd the disability ar1 es from the mechamcal effect of increased portal
pressure



72 GASIRO INIISTIN AT DISORDI RS

waeereal  1resh brener syeist may also be gnven one dessert spoon
mn mulk three times dubv - Tiver extract ntrivenously has heen
strongly recommended by Rall ef af (1949) but a switable extrct 1s
not available m ths country

Aurcomvemn will delav the development of expenmental hepatic
necrosis m rats ((vorgy e2al 1900) but the evidence 1s still imsufficient
to nssess its value mman It would doubtless help when biver fulure
has been preapstated by an mfection

Wath the presence of asaites the most helpful measure 1 to restrict
the sodium intake A arrhotie pitient who 1s developig ascites can
exerete only 13, by renat and extra renal channels and so every
evtrn gram of sodimm chlonde represents 100 ml of retamed water
i the tissues (Fsenmenger ef al , 1900)

Surgery for Portal Hypertension

With rased portal pressure s, recurrent hematemesss the
discase process can really onhy be modified by surgical anastomosts
between the portal and svstemie eirculation but the operation must
be restneted to those with good hepatie function

Fhe followimny, figures from Blihemore < clue (Gammeltoft 1050}
mdieate the present results of surgery in cases with mtrahepatic
obstruetion {e g cirrhosts hepatss) treated between 1913-00 -
Results in 79 cases —
~ 1 Adetwloy of Currhosis

z
g

Common Duet OL truction
“clustosomi st

Y nous Hepatotoxie \gents c
Sy hatis ¢
Uncertan 16
2 Mayor ndications for surgery
H-tmatemesis or metent 29
Asates 10
Cirrhosis and e ophageal varices 9
(s syndrome 1

Ascites was the primary mdication 1n ten cwses thou,h 15 eases m
addition to bleeding episodes had some 1scites at operation  nine <ases
had general symptoms due to cxrrhosts with csophageal varices shown
by X ray but without bleeding episodes

3 Type of Portacaral shunt

Portal vem to vena cnva 4~ (Dicilost op € 162 per cent)
Spleme v to Tenal vein 89 ( « 20 percent)
Umbilical vemm to veny eav 1( 1)
Portal vemn to renal vein 1¢ 1)

Inf mesentric vein o vena civa

The portal vem to vent civa anistomosis whiel 15 1 techncally

easicr operation than the other types mamly due to the size of the
vems and the thickness ot their walls hes the lowest mortahty
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(d) 11t metabolism —
Blood cholesterol
Cholesterol esters

(2) Conjugation tests —
Hippune acid test

(3) Fmprcal tests —
Serum alkaline phosphatase
Uninary coproporphvrin

Tests Based upon Excretory Function
Van den Bergh Test and Serum Bilirubin  In hzmoly tic
Jundice the dircet Van den Bergh rerction 1s invanably negatine
while in hepatoeellular and obstructive Jundice the direct Van den
Bergh reaction ts always positive  This honever 15 of httle valuc
chnreally as there are manv other features which help to distinguish
haemoly tic from other forms of jaundiee
The distinction between the direct and mdirect reactions 15 now
recognised to be of no practical value and mdeed the two types of
reactions may not be due to two different forms of hilirubm  The
real value of the test 1s 1n demonstrating Jaundice and m allowing
quantitative estimation of the jaundice to be recorded The serum
bilirubin 15 preferable to the ictenic index
Urinary bile The p of urobilimogen and trobilin
15 dctermuned by Ehrhichs aldehyde test and Schlesingers zinc
fluorescence test respectivels  Bile pigments are normally reduced to
stercobilinogen mn the bowel and reabsorbed and re exereted by the
liver nto thebile  The dama,ed Iver may not be able tore excrete the
it which 1s el d by the kidneys and gives mise to 1
positive test for urobilmogen and urobthin ~ With obstructive Jaundice
the tests will be negative

Dye tests  These tests of liver dy sfunction are of value only when
there 15 no obstructive jwundice as they are excreted by the bile  The
most useful one the bromsulphthalem test has been httle used m Great
Britain as the supply has been difficult

The real function of this test 15 m assessing hepatie damage 1n
crrrhosis and 1t 15 a reasonably reliable indieator of the state of the lis o1
in the absence of jaundice The usual techmque 15 to give 5§ mg
bromsulphthalem per kg body weight and to take « venons blood
sample after 45 minutes when all dyc should have disappeared from the
arculation

The bilirubin excretion test 15 hittle used as 1t 1s expenste and
technically hazardous
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LIVIR FUNCTION TESTS

Tuer funchion tests have been developed i relation to two mam
demands by the chimeran barst fo nsaist lum to dinnose hepatic
cellufar dysfunction m 1ts acute or chronic forms and secondls to
assist lnm to distingiush between the different vaneties of jaundiee
particularly hetween extea hepatie obstructive jaundiee and hepato
ccliulne jaundice

Twer Tunetion Fests may be chissified s follows —

(Crwv 1930) (1) Tests based upon the excretory function of the hrer

(n) Serum bilirubin estimation and the Y an den Bergh reichion
(b) Lrinary bile pr ment tests —
Bilirubm
Urobilinogen
1 robilin
() Dyve tosts
Rromsulphthalem
Bihrubm
(2) Lests based on the metabolie activty of the lno
() Clyeozeme function —
T evulose tolerance
Calactose toleranee
{b) Protein metabolism and synthess —
Trmary ammo acids
Plrsm i anuno aeids
Serum alburmn level
Serum globulin level
A/G ratio
(t) Tocculation tests -
Tahata \ra
Cephalin cholesterol
Collordal gold
Thymol turbidity

7mc sulphate 3
Blood prothrombin and the response to Vitamun K
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(d) I 1t metabohsm —
Blood cholesterol
Cholesterol esters

{e) Conjugation tests —
Ihppune acid test

(3) I mpirical tests —
Serum alkaline phosphatise
Urmary coproporphyvrin

Tests Based upon Excretory Function

Van den Bergh Test and Serum Bilirubin  In hxmohtic
jaundice the direct Yan den Bergh reaction is mvanably negatine
while 1n hepatocellular and obstructive jaundice the direct Van den
Bergh rteaction 1s alwavs posttive This however 1s of httle valuc
climeally as there are many other features which help to distingurh
hzmohv tic from other forms of jaundice

The distinction betneen the dircet and indirect retctions 1s now
recogmsed to be of no practienl value and mdeed the two tvpes of
reactions mav not be due to two different forms of hiirubm  The
real value of the test 15 in demonstratin, jaundice and m allowing 1
quantitative estimation of the jrundice to be recorded The serum
bilirubm 15 preferable to the ictenic mdex

Urinary bile The of urobilino_en and urobilin
15 determined by Ehrlichs aldeh) de test and Schlesmger’s zinc
fluorescence test respectivels  Bile pigments are normally reduced to
stercobilinogen 1n the bowel and reabsorbed and re exereted by the
Inermtothebile The damaged liver may not be able to re excrete the
tercobil; whieh 1s el d by the hidneys and gnesrse to 1
Ppositive test for urobilinogen and urobihin  Vith obstructive jaundice
the tests will be negatise

Dse tests  These tests of Inver dysfunction are of value only when
there 15 no obstructive jaundice as they are excreted by the bile  The
most useful one the bromsulphthalemn test has been little used in Great
Bntan as the supply has been difficult

The real function of this test 15 in assessing hepatie damage n
curhosis and it 1s a reasonably reltable ndicator of the state of thelivcr
m the absence of jaundice The usual technique 15 to gne 5 my
bromsulphtt alein per hg body weight and to take a venous blood
sample after 45 minutes when all dye should has e disappeared from the
errculation

The bilirubin exeretion test 15 little used as it 15 espensiie and
techneally hazardous
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Tests of Metabolic Function

Glycogen function The galactose 1nd lesulosc tests may be
used to mesure ghycogeme function and mpurment may support a
hepatocellular rither than an obstructine cause for Jwndice  Both
may be metabolised by estrahepatic tissues and this reduces the value
of the tests  However both the oryl levulose and the intrayenous
~lactose tests may grve assistance m some cases  Wath the levulose
tolerance tests (Thompson and VWilkinson, 1910) the normal ncrease
m blood Tevulose should not he greater than 15 mg /100 m] returning
to Dhelow 10 mg /100 ml within two hours  The galictose tolerance
test 15 advoented by Maclgan (1910)  1his galactose index shouid be
Icss than 160 1n normal subjeets and represents the sum of four blood
slactose estimations at 4 1 13 and 2 hours fter gining 40 G
Althausen (1918) prefers the mtravenous test and states that the
majonty of eases of obstruetive jaundice gave blood galactose levels
of less than 20 m,, /per 100 ml 75 minutes after myection of the test
dose where1s values over 20 mg fper 100 ml are obtamed with cases
of hepatocdlular jaundice  Unfortunatelv  diserepancies tend to
oceur Just 1n those eases where help 1s most needed, when jaundice has
already persisted for three or four weehs

Protein Metabolism and Synthesis  Urinary and plasma
amino acids are greatly i excess m eases of very gross hyer farlure
Cray (19.0) considers 1t ikely that filter paper chromatography may
prove o useful guide 1n lesser degrees of hiser dyvsfunction

Protein Synthesis  TChe dimimished sy nthesis of protem by the hiver
mav be reflected m a change i the serum alburmn and in by popro
thrombinemia~ With jaundice the presence of mnversion of the
alburmn globulm rtio 15 greatly in favour of hepatocellular jaundice

The serum albumin 1s normally between 8 4—6 7 gm /100 ml and 15
usually less than @ 4 gm /100 ml 1 acute necrosis 1 long standing
hepatitis and in errrhosis  The serum globulin 15 normally between
1229 gm /100 m! and 1s morc than 29 gm /100 ml n Jlong
standing hepatitis ind m cirrhosis

At certamn stages of Inver disease there 15 a qualitative as well as a
quantitative change m the serum protems which electrophoresis shows
s an merease m the ¥ globulin fraction  This caunot yet be estimated
atisfactonly 1n routine hospital practice but the change 1s indicated by
varous flocculation tests such as Takita Ara reaction the cephaln
cholesterol flocculation test colloidal gold Scharlach red thymol
turbidity and zinc sulphate tests Ot these the thymol turbrdity
zne sulphate nd cephalm cholesterol fl lation tests are the
best (Maclagan 1944) Thymol turbidity and flocculation tests
are the most frequentls used  The solutions are easy to prepare wd
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the test 1s quickly done  More than 4 umts suggests hepatoeellulr
damage

The zine sulphate test (hunkel 1947) simularly suggests hiver duma, ¢
wlhen readin,, over 4 umts The cephahin cholesterol test (FHanger
1939) 1s less popular 1 view of the difficults of preparntion of the
reagents

Negatn ¢ tests do not exclude hepatocellutar damage ind indeed they
may remain negatny ¢ with massise necrosss of the Iiner  Positive tests
1n the presence of jaundice are m fuour of hepatocellular damage but
they may be found 1 those cases of continued obstructive jaundice
with secondary cellular dmage

The prothrombin level and the response to Vitammn K may assist
1 the diffcrential diagnosis of hepatocellular and obstructive Jrundice
In hver disease the prothrombin time remuuns prolonged despite

dequ parenter] ad ration of Vitamun & whereas in obstruc
tive jaundice 1t raprdly returns to normal m most ¢ es  Althausen
states that 96 per cent of eases of hepatocellulir jaundice ful to show
a rse of 20 per cent or more 1n the blood prothrombin level after
Vitamm K therapy whereas 90 per cent of the obstructive group gave
< satisfactorv mise  However the response mav be negative m
some cases of obstructive yaundice of long standing and alternatively
some patients with hepatitis may litve a normal prothrombm level

Tat Metabolism Observation on the blood cholesterol and the
ratio of cholestcrol esters may be ot some help i differentiating
obstructry e and hepatocellular jaundice but the estimation of esters 1s
too difficult for routime work  The total cholesterol tends to mse with
obstructive Jaundrce and not with hepitocellular jaundice Vath
obstruetive jaundice there s a correspondin,, Tise I d chol 1
but with hepatic cellular damage the estenfied cholesterol may greatly
dimimsh

Haowever 1t 1s not 2 particularly rehable test as the fall in esters may
occur with the slght degrees of cellular damage associated with
obstructive Jaundice

Conyugation of various substances The syntheus of hippuric
acid after the administration of sodium benzoate 15 an unsatisfactory
test for Sherlock (1946) has shown that there 1~ very little correlation
between 1t and the degree of cellular damage as determned by liver
biopsy  Except for occasional use of the mtravenous test 1t has little
use in chinical medieme

Serum Alkaline Phosphatase The liver excretes phosphatasc
mto the bile and hence 1t 15 vetained i cases of ob tructive jaundice
The normal serum phosphatase 1s between 4~13 units/100 ml ~ It tends
to hie betwcen 13-35 umts/100 ml 1 the majority of e ses of hepatitis
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e 1n most eases of obstructive jaundice 1t 1s above 35 umits/100 ml
Ihigh redings mav sometimes be found i cirrhoss
Ihe common clineal problem 1s m deading whether jaundice 15
due to an mtra hepatie process or to extra Liepatic obstruction  Serum
bilirubm estimation, alkaline phosphatase thymol turbidity urman
urobilmogen and uroilin are the most useful mv estigations to record
They represent the mavumum of mformation with the mummum
discomfort to the patient, as onlv one venous specimen of blood 1s
needed, and by companson with other liver tests they make onh
modest demands on the Pathological Department
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LIVER BIOPSY

Tiver lnopsy has proved a valuable ud m the study and diagnosts of
hver diseases  The best papers on the subject came from Sherlock
(1945) Gillman and (lman (1945) hang and Perry (1948) and Terry
(1949) and the techique 15 fully deseribed m these studies  The
mortahity 15 extremely low and the ficures eollected by Lerrv show
mortality rite of 028 per cent m nearly 2 500 reported biopsies

Liver biopsy mny be of great assistance m the difficult chimeal
problem of deciding whether dtee 13 due to hey Ilular damag
or whether it 15 due to extry hepatie obstruction  In the mayjonty of
cases the decision ean be effected by creful studs of the history and
biochermical findings but m a fow doubtful eases certanty may be
achieved by Iiver biopsy

The mdiettions for biopsy meludc hepatomegaly where it may
reveal mactne exrrhosis hepatitis hemochromatosis fatty nfiltration
following malnutntion or aleoholism  carcinomatosts Hodgl n s
disense or leuhema The procedure may sometimes be of value also
m diagnosing peneral systemie discases e g sarcoidasis (Seadding and
Sherlock  1948) brucellosys hala azar schistosomiasis and unylod
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THF RELATION OF NUTRITION TO LIVER DISEASE

Until o fow years ago the onlv hnown types of ier mnjury were
those due to certamn powons  Next it became clear that sumilwr hver
dimage could be the 1esult of certam infectious illnesses such as
mfective hepatitis  In 1935 Weichselbaum produced evidence that
Iner mjury might be due not to the presence of a noxious agent but
to the absence of an essential nutmment  He found that rats on a low
protemn dict dey eloped hremorrhages into the Iner  These hemorrhages
were Inter recogmsed s areas of necrosis and m addition fibrotic
lestons were produced by deficient diet  In 1944 Himsworth and
¢ Iynn demonstrated in rats the existence of two distinet sequences of
hiver mjury cach due to a different dietary deficiency  One led from
wute necrosts to & conrse fibrosis of the Iner which was termed
post neerotie scarring  the other led wsidiously without any sudden
neerosis from fatty mfiltration to 4 fine fibrosis termed diffuse hepatie
fibross  Thus both sequences ended m exrrhosts of the huver

The necrosts sequence was correlated with deficieney of protem
and further worl showed that the sulphur contmning wmino acids
cystine and methionine prevented the necrosrs  Wethtomine 1s in fet
converted mto eystine and this eystine deficieney was finally proved
to be the responsible fictor  Tor 1 time research workers obtuned
contridictory results when trying to confirm this work but Pwl
Gyorgy m 1947 suggested n exphwnation  The expertmental diets
used varied mn their vitamm E content and lack of vitamm E sensitised
rats to deficeney of cystine

Vhen 1t was reahsed that diffuse hepatic fibrosis was the scquel to
hicavy prolonged fatty mfiltr tion of the ver Best and Ius collexgues
showed that fatty infiltration nught anse in two wavs  from mgestion
of 2 diet contumng excessive amounts of fat or from dcﬁue;cy of
certain dietary factors which normally pretent the accumulation of
i1t m the Iiver  These were called lipotropic factors ind a deficrency
of these led to fitty mfiltration even when the diet contaned no fat
The two most important hipotropie factors are choline and methionme
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Fheir common property 15 the possesston of a labile methyl group
and 1t 15 probable that the hipotropic action of methionme 15 due to sts
ability to donate such 2 grouping and <o to 1ugment the supply of
cholme when this 1s deficrent  Methionine ean thus serve as 2 sourec
of choline and evstine wnd e therefore proteet ag st acute neerosis
and fatty infiltration

The fatty infiltration 15 related to disturbed phospholipid metabolism
and occurs within a fow wecks on 2 deficient dict  The fibrosis begne
close to the central vem and may be found after several months
msworth and Clvnn (1948) beheve that the fatty change cruses
niechanic il obstruction of the intralobular ainusoids and thns leads to
the eventualfibrosis — On the other hand Cyorgy and € oldblatt (1939)
constder fibroblastic stimulus to anse rather from contmued mild
neerosis of cells  The whole subjeet has been well resiewed by Witts
(1947) Cyorgy (1947) and Himsworth (1948)

I1ve these experimental lesions their counterpart e disease of the
Inermman? Yathologieally acute vellow atrophy corresponds with
dretetic necross and healed yellow atrophy or nodular hyperplasts
with post neerotie searting  Turming to the Mty infiltration sequence
1t ean be sud at once that fatty infiltration and diffuse hepatic fibrosts
mdistingurshable from that produced experimentally 15 well known in
man as the errhosis of alcoholtsm

Similarity 15 not enough to indiet nutritional factors for the human
patholo_y but there 1s more evidence to support the thests

The broad distnbution of lver disease 1 the world 15 correlated
with malputrition  Acute mtssive necrosss  compheating infective
hepatitis 1in malnounshed native rices 1s twenty times 1s common a4
imong well nounished white troops suffering from the swme mfection
In temperate climates under peace time conditions over haif the cases
of acute necrosts occur m pr dant or nursing women  The generil
wmdieation 1s that in this form of lner leston a positive agent potson
or virus 1s involved as a primary fictor and the role of mainutrition 1
i general conlined to that of exaggeration

Considering diffuse hepatie fibrosis m man the evidence 15 stronger
Although traditionaily assocrted with aleoholism 1t his long heen
Lnown to be common among native races which by reason of poverty
or religion never drink aleohol and among such rices the condition 1s
also common mn children  But wherever the medence of thes fibrosrs
1s lugh malnutrition s preyalent

Attention has been focussed recently on  condition first descitbed
in (entral Afrien and known as Axashior] oy (Trowell 1949) Itas v
complex of several deficiency states but 1t has now been recogmsed
amnong, malnourished people throughout the world Large numbers
were seen 1 Budapest durnn,, the st e m the Inst war 4 common
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feature wherever itss found 1shevy fatty mfiltration and by repeated
samphing of the ner the condition his been folloned 1 the same
patient from frity infiltration to diffuse fibrosts Tt is noteworthy that
rats fed on the actual diets eaten by the Bantu races among whom
the condition s common  hase shown the charetersties of acute
fibrosis

The explanation of the fatty infiltration is not an excess of dietan
fat but a deficrency of hipotropie factors

Can these findings explun  dlechohie curhoss  m temp ratc
chmates 7 Fatty mfiltration of the Iner bas been recognised by
French phivsicrans for many years aad they thought there were two
sta,es n the development of alcohohe errrhosis the first wath enbuge
ment of the Iner from mfiltration with fat and the second stage m
which the Iner was small and fibrotie  Fatty infiltration mv result
from aleohohsm beeruse alcoholie drmnks contun few 1 any hpotropre
facters over mdulgence ympars the appetite parbieulaly for the rich
protemn foods whieh suppry te factors  Acohoksm leads to poverty
and stil] further hmts the ability to obtam anadequate diet Al these
factors ease malnutnition and 1t 15 well known that deficiency states
are frequent among afeohohes  Aleahol 1tself 1 probably devord of
tevie effects on Iner cells

Deficrency diseases are the expression of mtracellular disturbances

upon lack of I nutriments  Insuffictent nutsiments

may fail to reach the cells for one of fise reasons (Himsworth 1918)
There may be msuffizency 1 the diet  Aternatnely such tovie
fretors as trimtre foluene may combine with sulphur confuning ammo
acds and mahe them unvailable  Secondly the intestinat flora may
destroy mgested vitamums or synthestse further supphes but there 1s no
evidence that this mechimsm affects anuno 1ads  Thirdly wmsulficient
absorption may result from a mechanical defect of the bowel  Fourthiy
excessine Joss of nutniments may eccur s pregnancy  Bifthhy
there may be 4 loeal deficsency withun the lver from circulatory
disturbances  Delerency of ey stine leads to sudden dropsy of the Iner
cells  deficiency of hpotropie factors to prolonged distension with fat
and the columns of snollen cells may compress the blood channch
which he between them  Heprtie fibross mny mechameadly dummish
the blood flow
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VIRUS HEPATITIS

Heptitss 13 known to be due to a filterable mfectious agent probably
vuvrus  There appeir to be two distinet forms of the discase mfective
hiepatitis and homologous serum jiundice or syrmge jaundice  There
are distnet differences between them  The neubation perod of
mfeetive hepatitis 15 between 10-30 davs whereas homologous serum
Jwndice has the very long meubation perind of 50-150 days  The
wirus of infective hepatitis 1s readidy transmutted Iy month and 1
excreted 1n the stools  On the other hand the y irus eausing homologous
serum Jtundice 15 hnown to be transmmtted only by syringe though
presumably there must be 1 natural mode of spread It 1s not merely
2 question of dilferent routes of infection producing different meubation
periods  although the adnumstration of any virus with an immune
scrum s known to prolong the incubntion period  The essential
difference between the two virusces 1 shown by fulure to demonstrate
cross immunity between the two forms of viral hepatitis

There are clmieal differences between the allness eaused v olunteers
by the infeetsv e hepatitis virus and by the homologons serum hepatitis
virus and these have been summarised by Neefe (1919)

Obsersation Infectne omologous Serum
Hepatitis Vs

Hepatit 3 Virus

Type of on ct Abrupt Insidions
onstitutional symptoms at onset Marked Miumal
Tre ent Absent

aboratory evilence of hepatic
damage in assocration with chnieal
report

1

2 C

3 leveraton et
47

Delived 27 days | Often pre ent before
i chrueal symptoms

INhtherto evpertmental worh 1 thus ficld has been greatly hmpered
by the mability to culturc the virus m the Jaboratory  Recently
Ienle mnd Ins colleagues {1950) hase transferred serum from patients
with mfectine hepatitis and filtrates of therr stools to chick embryo
and to rabbit hiver tissue cultures  After six to ten passcs the virus
could be adapted to gron m the ammotie ¢ivity of chick embryos
It 15 particulwly nterestng that cultures now no longer produced
frank jaundice but only an 1llness rescmbling the mild non reterogenic
form of the natural disease  The posstbility of 2 lise attenuated
vaceme 18 raised A further development 1s the use of the cultured
virus as an antigen for o shin test to distingish cases of mfective
hepatitts {rom homologous serum jwundice
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Infectn ¢ hepatitis 1 endemic 1n the population and the distnbution
1s world wade  Normallv the disease occurs without major outbreahs
and children aged 10-14 are particularly affected  Many probably
have a non teterie form and the illness may even be virtually symptom
less Disturbance of the natural equibbrium by the mflux of = less
well protected population may cause epidemics of the disease and
these circumstances together with lower hygiene standard mahe war
conditions fayourable for its merease  The epiderme mvolvement of
troops i the Middle East during the war illustrates thi in recent
Iastory Lnen smee the war the ineidence of hepatitis among the
American troops m Germany has been unusually igh and the popu
Jation of Basama 1s apparently heavily seeded with the virus

Paul and Gardiner (1950} have discussed the disease s 1t ffected
the American troops  Soon after the end of hostilities 1n Europe the
meidence of infection among them was no less than 17 per 1000 per
anpum falling later to about seven  The illness m these young men 1
substantiaily more severe than the endeme form affecting cluldren

Studhes from Denmarh (Alsted 1847) and other European countries
demonstrate the nsmg inerdence duning the war and also denw attention
to a particul1rly severe form occurnng m women over 45 and running
2 mahgnant course with 4 mortahty of 50 per cent  1he duration was
usually between four and mine meonths and febnle attacks of right
upper abdominal pan were common with development of sy mptoms
of portal obstruction

Acute hepatitis has an astonishingh wide range of chimeal actity
ringing from afebrile “svmptomatic cises to patients with long
continued jaundice or acute fulmmating hepatitis  There 15 a distinet
tendency for relipse to occur during contalescence and this may be
provoked by aleohol chilling or exercise

Fortunately well over 99 per cent mahe 1 complete recosery and
suffer no residual damage to the liver

Tt has become clear that eirrhosts of the hiver 1s a definite although
uncommon sequel of mfective hepatitis  Thus m < semes of 850
patients with mfeetive hepatitis studied carefully by JKunkel Labby
and Hoagland (1947) two defimtely developed chrome hepatitis with
alteration i the A/G ratio It 1s ihely that the majonty of cases of
errrhosis m non alcoholics and well nourished mdividunls may be due
to previous hepatitis infectton often non teterogeme  Infection may
mdeed bemn m childhood  In this connection a remarkable story 1s
told by Copps Bennet and Stohes (1900) of an eprdemic of hepatitis m
an orphanage for mfants and children under two vears During the
course of seven years 71 nurses had developed jaundice  On searchung
for the reservoir of the yirus they fourd that about one third of the
infarts had several signs of severe hiver disewse although none had had
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Jaundice  When efforts were made to averd mfection from sodled
Inen the epidemie among the nurses cleared

Sometimes a syndrome of anxiety, fatygue fit intolerance and night
upper abdomnal discomfort follows an attach of acute hepatibs
This condition has been called the post hepatitis syndrome (Sherlock
and Walshe, 1946)  The only positive finding 1s o, palpable tender iver
cdge  biochemical tests and by er biopsy are normal

Treatment remamns non speeific  Bed rest 15 the first essential ind
the patient should stav m bed until symptom frec and until urobihin
has dwsappeared from the urine and the serum bilirubin has fallen to
less than 1 mg /100 ml

In view of the role of protens and therr sulphur contunmg anune
acids m the development of experimental Iis er apury, 1t was obyious
that these should be tried i the treatment of acute hepatitis although
1t does not follon thit they would be beneficral  No stmking results
have been acliesed  Darmady (1945) found no benefit from treating
nfective hepatitis with hngh protem diets  Higgins et al (1945) and
Wilson, Pollock and Ilarre (1945) have failed to demonstrate am
therapeutie elfect of metlnonine m infective hepatitis  Choline has
proved without effect m mfective hepatitis (Richardson and Suffern
1945) and 1n homologous serum jaundice (Turner ez al 1941)  Peters
et al (1945) found a slight beneficial efect of ey stine m post arsenical
jaundice and Wilson ¢t al (1846) found some shortening of the period
of recovery and fewer relapses in nfective hepatitis treated with the
oral admmistration of 5 grams of cystine duly  Vatts (1947)
doubtful whether the old fashioned treatment of  eatarrhal jaundice
cwn be mproved  strict bed rest together with a low fat diet becausc
the patient 1s unable to assimilate fats and a low protem diet because
the metabolism of protemn demands work by the hver cells A Iight
diet with plenty of milk from whil the top Iayer of fat has been
removed 1s <mitable There 1s no need to give routine glucose and
msulin  Once the appetite has returned a very hberal intake should
be ensured Convalescence should continue for twice 2s long as the
period of bed rest

Iufectise hepititis 15 an nfectious diserse which 1 mamly spread
by fecal eontammation of utensils food or water Sudden severe
epidemics m1y be caused by pollution of the water supply Neefe
and Stokes (1945) deseribe an epidemue at 1 childrens camp when
350 cases of mfectrve hepatitis occurred among 572 eampers  The
virus 1s resistant to ordmary methods of water sterisation {Neefc
et ol 1915) but boiing water for five minutes 1s a defimte safeguard
Good bodily hygiene and sate disposal of feces 1s essential to reduce

the incidence of the disease
Homologous serum jiundice ewn be prevented by vigorous care fo
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2od tion by blood products of syringe nnd needles used for
lnrcnlerul wyection and bmlmg or auteclaving is necessary A rapud
for mass moeul has been desenbed by Fleming and

Oy Py {1951)
There 13 1 speetfic nsh m the admnstribion of blood or plisma and
Neefe {1019) prves the follow ing estimate of meidence
Tscrden e of hepotit 5

Whole blood ©6-08 per cent
Stall pla tv poat
+-10 units 1.
Lavge § Lavrad poate
1000-. 000 wits sty

Such o rish 1s far from neghgble and there are cletrh ewreumstances
where it mny be v decading factor agamst transfusion
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ULCERATIVE COLITIS
The cause remawms unknown the treatment non speafic  new
cuzes  exmerge eveny year and remam sueeessful for a bnef ime but
alt i turn emphasi e the preat tendeney of the disease to remit
spontaneously  The last treatment and the last phiysicaan stall tend
to get the credit  Chmeal unpression suggests that patients are
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mproy mg more satisfactonly than ten yers ago, and this may be due
to greater interest in the positin e aspeet of the diet {adequate proten
vitamuns and ealories) and less concern shout o ¢ low residue’ diet
There 15 o doubt that some of the mamfestations of the discase m
the past have been duc to 4 sccondary nutnitional defictency state
Rectal complications are now rarely seen since local treatment of the
howel with washouts hns Decome less popular  Fhere has been
continued 1nterest in the psyehological asprets of the disease presiously
studied by Murray (1930) Sullnan (1936) and Watthower (1933)
Towever for the chrome cases surgiend treatment with ilcostoms and
colectomy 15 becoming inereasingly popular

The personality pattern of coliis hns been the subjeet of study by
Paulley (1950) a general physicran without psyvelnatnc truming who
15 convinced that the majonty of patients have a defimte personakity
pattern which makes them more hable to over react to threats to
thair personal sceurity  Ie emphasises their extreme serupulousness
sensitiveness  dependence and Inch of aggression  Appreciation of
this aspeet 1s valuable 1 the management of these patients nfter the
acute episode has subsided

There scems no doubt that emotional erises ean pull the tngger which
fires a relapse  Whether the gun is londed entirely by psycholo, ical
factors remmins to be solied but 1t s hkely that there are other

tripger factors  at present unrecogmised  The prognosis remauns
poor although complete rermsston mav oceur even In severe €ases
Ttice Oxley and Truclove {1950) hive studied 129 cascs over 11 vears
at Oxford nd therr figures give o good impression of the prognosss

Falung the new eases the fatality was worked out in relation to the
Iength of follow up

Length of follow up No of pitients o deal l—nmht/y rate
{3ears)
l o
1 69 1 o
2 61 1€ 26
3 49 14 285
4 e 13 20
v 39 12 31

Of the 72 new cases threc were not traced m the follow up

This shews an 1mhial high mortality rate of 22 per cent 1 the fir t
year with a further ten per cent dymg before five years clap ed A
Turther 1den of prognoss was obtaned by classifyng pattents according
to the type of course w Iueh the discase ran
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Group Course of di case patient
and / of
total
I | Acute fulmunating 2 sinle att k gong on to death
less than 1 year 15(08 )
I | Chromie mtermittent more than one attack with at least
several weehs complete freedom between attachs 27 (874 )
1t | Chiron ¢ contingo s contin 10 1x symptoms for more than
18(a0 )
Iv | Sngleattach followed by complete freedom 10 139 )
A | Unclassfied follow 1 p failed 2(8 )
Totse -

In correlating the mode of onset with the subsequent prognosis they
found that excluding the acute ful mg group among 31 patients
followed up for one to five years there were e1,ht patients who had had
only onc attach The chance however of these developmg a sub
sequent attack 1s brought out by the 23 patients followed up for 6-11
years when only two had not relapsed

Anmnlysts of the series 1n relatioh to age and sex showed that these
had Iittle influence on the subsequent course of the disease  Inaddition
to 1ts lethal qualities ulcerative eohtis 1s important as a source of
chrome Mlhealth as shown in the following table —

Degree of Activaty (New Cases only)

Course of DrGREE oF AcTiviTy
d scase T Torar
(group) A(oormal) | B (restricted) | _Cenvakd)
11 10 (20 ) 14 {56 ) 1(+ ) 2,
r 6 (3 ,) 8 (30 /) 2 5 ) 16
Torat 16 (39 /) w0 (53 ) ‘ (1 ) a1

It 15 clear that although 40 per cent are Iiving a normal or near
normal hfe about 50 per eent are moderately incapacitated while only
2 small number are totally incapacitated

In the same sertes the meidence of complications 1s as follows —

Cutaneous les ons 9 3 per cent
Arthntis 54
Stricture 54
Frcal fi tule a9

Carcinema ER



38 GASTRO INTFSTINAL DISORDERS

Fhere wns thus an appreciable medence of shin and jomnt lesions
often oecurrng together  The tspe of shin rashes were as follows —

No of cases
Trythema nodosum (3 with arthritis) A
I rythematous rashes
1 ustular rashes {1 with arthritis)
Furpura (I with arthintis)
Ulceration of legs (with arthntiy)
Urtwearial rash

i ga by

In five eascs these lestons were minor and transient butinthe remaiming
scven they appeared as major episodes  The simultaneous appearance
of ery thema nodosum and arthritis has heen reported previously but it
1s not widely known

The presence of metabolie der ts has been 1y
recogmsed and these are diseussed by Posev and Bargen (1930)
Unnary exeretion of 17 hetosteroids 1s dimimushed and the adrenal
rescrve function 1 impured as measured by the adrenalin test on the
cosmophil count I vidence of ealeium deficienes may be found with
osteaporosts and potassium deficrency may be revealed by the typical
clectroeardiograplne changes

The Iiver may show pathologieal changes particularly fatty change
whichmay lead on to eirrhosis  Jones Baggenstoss and Bargen (1950)
found moderate or severe fatty changes in 47 out of 91 eases with three
examples of eirthosis of the hser  These changes are probably the
result of malnutrition and possibly of toxamrt from the colitis

The nsk of earemomatous changes in the mtestme 1s probably
merca ed  (lechler and Brown (1950) found 12 cases 1mong 316
patients (3 8 percent)  The associttion with colitis 1s streng thened by
certam features  Multiple eareinomata are particularly common and
the average age of onsct (39) 1s constderably younger than the general
population  The average duration of colitss presiously has been given
as nine years  Lhere 1s no defimte correlation between the poly posis
of ehronie colitis and neoplastie degenerntion

Tle studies on the personility underhne the need for patient
ndi dual handhng of each sufferer  Probably more help will be grven
from a careful study of environmental factors than by decp psycho
Conscious effort must be given towards mamtaming the
patients morale The patient must always have some specal
inmnocuous treatment to which he may pmn his faith Unnecessary
repetition of mvestigations must be avorded A relapse can be
induccd by a further sigmordoscopic examination and 1f this 1s under
taken the patint must be assured that improvement has occurred
Occry atienal therapy can be a real boon to these long stay cases

1] ¢ bland diet hiould provide at least 2 500 calories and 120 jrams
Extia protemn may be given as dried protein mik Bemax

analysis

of protem



UFGACOTON 89

soya flour and gelatme Vitamin supplements should be given
Blood transfusions of 510 cubie centimetres at a time are often essential
to mamtamn the hemoglobin above 80 per cent Recent new treatments
such as desiceated ileum and thiouracil have not withstood the test of
time The mtroduction of antibwoties has not greatly mfluenced the
prognosis
As with peptic uleer surgery s becommg the ~ccepted treatment
for those patients with persistent severe symptoms or frequent
relapses and remarkable results are possible from ileostomy followed
by colectomy  Brown Cleckler and Jones (1950) report 4 mortality
of only four per cent in a senes of 64 cases excluding the acute toxie
patients i whom the nisk 15 much higher They strongly advocate
that routine colectomy should follow the ileostomy within two to six
months  The difficulties of an 1leostomy must not be mummnsed but
nre reduced by the use of 4 special bag such as the Keemg Rutzen bag
described by Hardy and lus colleagues (1919)  An easily disposable
adhestve bag has also been devised by Clayton Jones (1950)
Primary excision of the colon with Hleostomy 1s ads ocated in selected
c1ses by Bacon and Tompr (1950) and 1t 1s hkelv that this will be
undertaken more frequently 1n the future once colectomy 15 recogmsed
to be a necessiry sequel to ilcostomy
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MEGACOLON
The worh of Swenson and Bill (1918) in Amerea and Bodian
Stephens and Ward (1949) m Great Bratain have made wnportant
contributions to our knowled, e of the condition described by Hursch
sprung 1n whech there 1s gross enlargcment of the colon  Swenson and
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Bull found that 1n 20 enses of tvpieal Hirschsprung s disease there was ¢
spastic segment causing partial obstruction and the actual megacolon
termmated at some potat proximal to the anus It appeared that the
megacolon was sccondary to the obstruction and that apart from 1ty
cnlargement the bowel wns elsewhere eapable of o normal function
The spastic segment was incapable of peristaltic action and the reason
for this was clewly demonstrated pathologically  On mieroscopic
examn tion, the intramural nerve plevuses were found to be lachm,,
n ganglion eells  and the eanse was thus o congenital aplasia of the
ganghon cell

Another abnormality 15 the presence of non medullited nerve
bundles, sometimes of considerable size present at the usual site of the
mtramural plexuses  The rest of the bowel shows hypertrophic
muscle coats with normally arranged gangln  In most of the eases
the agangliome zone usunllv termnates well below the junction of the
sigmoid and descending colon, but m about ten per cent of enses there
1s 2 lony, agangliome segment wlich may extend to the splenic flexure
to the hepatie flcxure or even mvolve the entire colon and a portion of
the termunal ilewm  Bodian Carter and Ward (1901) have described
4 case with complete absence of intramural ganghion cells distal to the
duodenojejunal junction but m tlis partieular case unlike the other
cases there were no abnormal nerve fibres m the bowel wall ~-The
wneidence of this aganghione defect 15 very small and probably occurs
m about every 20 000 to 30 000 lise birth

Bodin Carter and Vard (1951) have studied the hereditary aspects
and find evidence of « farmhal tendency  The chances of a male
sibling of a hnown case bemg affected are about one m five

The precise nature of the embry ological defect has v et to bediscov ered
as the origin of the intestinal neurones 1s still under discussion On
embryological grounds the disturbance probably occurs between the
tlurticth and the thirty fifth day of foctal life

There are two groups of megacolon mamfesting themsclses n early
hfe In addition to thesc cases with a demonstrable anatomueal
leston 1 the bowel there 15 also a group of 1diopathie cases thought
ta be due sumply o chromie constiprtion  Ya Hursel g s disease
boys are affected many times more commonly than gils and the
condition causes symptoms very early nhfe  theremay be retention of
the first meconum stools  Bowel actions become aregular with long
mtervals petween them and gaseous abdominal distension appears
early  In about two thirds of the cascs there are obstructive erises
with vomuting sudden bdomunal enlargement and constipation 1
the first six months  The chld becomes dehy drated and loses weight
the abd 1 tense and derably d ded If the child

survives these early difficult days the disease enters 2 chrome stagc
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the shdomen becomes permanently enlarged and mflated the nbs
flared out and dwaphragm elevated In the abdomen wrnthmg
penstaltic waves are easily visible but on palpation the frecal masses
tend to be mashed by the associated gaseous distension  On rectal
exammation the anus appears normal and the rectum 1s emspty and not
dilated  Acute attachs of obstruction iptervene from time to time
and Itherto cases of Hirschsprungs discise have rarelv reached
adolescence
The clneal preture of wiopathic megacolon duc to chronie constt
pation differs m several respects from that of true Hurschsprung s
disease  The onset of constipation 15 usually later usually after two
years The motions become drv hard and infrequent and defecation
1s panful - Thrs leads to passise loading of the rectum and sigmoid
with firm fecal masses which re easily palpable  Some abdormnal
enlar,cment develops but tlus 1s not so gross as in Hurschsprung s
discase  and perstaltic waves are scddom visible Retention
overflon  may occur with fecal meontnence simulating diarrhoea
with small pieces of feces bung constantly passed through the anal
canal The gencral health of the child 1s usually well maintamed and
the major abdomml enises characteristic of Hirschsprung s disease
seldom occur  Thesc cases may be treated tdequately by wash outs
given at first daily until the rectum 1s clear and continued -t intervals
for some weehs In the true cases of Hirschsprungs disease very
encouraging results have follow ed surgical treatment aimed at resecting
the abnormal segment of bowel and restoring continuity
Bohan et al (1910 1950 1951) have reported the results 1n 37 cases
There were three deaths m the seres and two operations were done
too recently for melusion m the follow up  The remaming 32 children
are all m excellent general condition all but one pass regular and
spontaneous motions and only half are recen ing aperients
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DIABETLES MCLLITUS

Ztology The olation and subsequent therapeubic use of
sahin has not ondv stimulated o vast imount of rescarch in dibetes
mellitus but alse has provided warkers with an esscntial tool for ther
muestigations  Much of the hnowledge has been gamed by means of
ammal experiments and 1t 15 only now that ats ehimeal wmportance 15
beng reabised

Tloussay and Ins ¢o workers found that removal of the ptuitary pro
duced hypersensitreaty to msulm tnd that this hypersensitnity was
removed by njections of extricts from the wnterior ptuttary Later
they showed that depanereatised dogs Ined longer and were more
nearly norml of thev ilso had the pitwitary removed  Fxtracts of
anterior pitustars when mmjected mto these ammals enused a return of
dinbeles of great sevemty Youssty then found that injections of
anterior pifwitary extract mto mtact ammals gnve nse to 1 resistance
ta the action of nsulin and to glycosuria winch recovered spontanc
cusly m spite of cobtmued mjections of sumilir quantities of antenor
mtuitary extract (Houssay and Magenta 1920 Houssay and Potick
1029 Houssny and Brsott: 1930 Ioussay, 1936) Youny (1937)
found however, that if the injections of anterior pitwitary extract
were ncreased 1 amount it was possible to mamntam the glveasuria
and # after a sufficient time these mjections were then stopped

o
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permanent diabetes was produced That this diabetes could be
prevented by the sunultaneous .dministration of large doses of msulin
was demonstrated by Haist Campbell and Best {1930) who also showed
that the ammals 1re protected if they are esther on a low calorte or on
a high carbohydrate diet  They found moreover that the injection
of antertor pituitary extract diminushed the ipsulm content of the
pancreas and that the insultn content was mcreased by a diet high in
bohydrate  Cats rendered per ntly dixbetie by wjectrons of
antenor pituitary were cured by msufm therapy 1f only short intervals
were allowed to clapse before 1ts institution (Lukens and Dohan 1940)
On the bagis of these experments therefore 1t would seem that the
syndrome of diabctes mellitus can anse erther because escess secretion
from the anterior pitmtary may g e nise to msuhn resistance or because
f poor secretion of mnsulin from a dama,ed pancreas This latter
condstion mught occur as a result of a temporary overactinity on the
part of the anterior prtutary and the faet that ditbetes tends to oceur
at puberty and at the menopause may be of sigmificance m thrs
connection  Further rapid progress 1s to be expected from ammal
expeniments smee the discovery that allovan speeifienlly destroys the
2 cells of the 1slands of Langerhans thereby producing the diabetic
syndrome
By a sertes of well designed experiments on human subjects Hims
\/\\'orlh (1939} has been able to throw much hght upon the diabetes
mellitus syndrome  He was able to show that some subjects lost
much more glueose mn the unne than was ingested m the form of
carbohydrate and that even though extra glucose loss w1s mduced
by causing  dwresis the ngh blood su_ar lesel was mamtamed It
thus appearcd that the kigh blood sugar level in diabetes mellitus, far
from beme a passie accumulation as a result of 1ts lack of remosal
Team the blaod as setively mantamed by the body I{xms\\orthz

suggests that smice the central nersous system can for practical
purposes only obtam 1ts energy from glucose the level of this sugar m
the blood 15 actsiely mamtained at 2 Ingh level thus compensating to
some extent for the difficulty ereated by the lack of msulin It als:
follows that if excessive urinnry loss of glucose 15 maintamed for any
length of time other dietary constituents must be actiely converted
mto carbohydrate  There 15 no relmble evidence that such a trans
formation oceurs from fat but there 1s no doubt that ammo acids ean
be and are converted and that hetone bodies anse as 4 by product
In 2 further series of mvestizations Himsworth showed that the
changes 1n blood sugar lesel which follow the mjection of a guen
dose of glucose depended upon the preceding diet of the subject A
previous. diet Ingh 1n earbohydrate_was assoctated_with o _flat_
glucose tolerance curve whercas a low carbohy drate_wtahe was



CIIAPTER IV

METABOLIC DISORDERS

n

GEORGL A SM\RT

Thabetes Melhtns  asturbances of water and clectrolytes
Potasstum imbalance  Isotopes 1 olic Lerd and 1 tamn
By Osteoporesis and Ostesmalacia

DIABETLS MLLLITUS

ZEuology The wsolation and subsequent therapeutic wse of
msulin has not onfy stimuiated a v st amount of research m diabetes
mellitus but 1dso has proyided worhers with an essentinl tool for their
myestigations  Much of the hnowledge has been gauned by means of
ammal cxperiments and 1t 1s only now that 1ts clinteal importance 15
bemng realed

Iloussny and Ius co workers found that remosal of the ptwitary pro
duced In persensitivity ta msulm, and that this hypersenstinity was
remored by mjections of extracts from the antenor ptwitary Later
they showed thit depancreatised dogs hived longer and were more
nearly normal of they also had the prtwitary removed  Dxtracts of
antenor pituitary when mjected into these ammals caused a return of
dradeses of great seremty  Housers thew found that myechons of
antenior pihwtary extract mto mtact animals L1y e nse to 4 resistance
to the action of insulin and to glyeosuria wihich recoyvered spontane
ously m spite of continued njcetions of sunilar quantities of antenor
pituitarv extract (Tfoussay and Magenta 1920 Houssay and Potickh
1920 Houssay and Bisoth 1930 Houssay 1936) Young (1937)
found however, that if the mmjections of anterior pituitary extract
were mereased n mount 1t was posstbl. to maratamn the ghcosuria
and ¥, after a sufficient time  these ayjections were then stopped

9
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finally broken down to earbon diovide and water or whether 1t 15
converted mto fat

1t scems possible i the hght of this work that any onc of several
biochemieal nbnormahties might result i the svndrome of dibetes
melhtus

The discovery by Ilench of the cffect of Cortisone on rheumatoid
arthntis has foensed much attention on the role of the hormones of
the adrenal cortex n carbohydrate metabolism  The mild diabetes
wsoctated with Cushing s syndrome Iins long been hnown as has been
the tendeney to hypoglyeema m patients with Addisons disease
and 1t 15 evident that the Jhuco cortieords from the adrenal cortex
canse the deposttion of glycogen in the Irver angt possibly also cause
the development of sorre mnsulin resistance he fact that there 1
an mcrease 1 uric acxd output after the grving of cortisone or ACTIL
and that there 1s a structural similansty betwecn urie acid and alloxan
which was shown by Shaw Dunn and McLetelue to destron the @ Cells
of the slands of Langerhans has resulted in further interesting speculy
tions concermng the actiology of dibetes

Conn ¢t al (1919) have shown that after ACTH there 1s not only an
mereased output of unc acd but that there 15 1lso 2 fall 1 blood
Shutathione  Turthermore mn temporary diabetes produced m a young
man by grving lnm ACTH the blood sugar could be reduced to normal
levels by the giving of glutathione It 15 su_gested that there may

_be some disturhance of purme metabolism wwhereby a toxie substance
Il ¢ all s_produced winch mn its turn produces diabetes. How
“ever Stocl and Currence (1900) were unable to find abnormahties m

the blood levels of reduced glutathione or of une acid m 14 fasting
ambulatory dibetic subjects although 1t should be noted that the
mechanism suggested by Conn ¢t al need onlv be temporwy giving
rise to permanent pancreatic dimage

Recent work on the role of vitamms of the B complex in the diabetic
state are of mnterest It has long been shown that the msulin require
ment of diabetic dogs becomes progresstvely greater if they are ted on
2 diet of low vittmin content Gacbler and Ciszews!: (1945) found
that the mclusion of ycast in the dret of depancreatized dogs was very
cllective m reducing the glycosuria and loss of weight and mitrogen
which occurred  In experiments on one ammal they obtamed evidence
that aneurm mboflavin and meotinte acid prevented the mitrogen
loss and that mosttol was probably - factor in ameliorating the glyco
suna  In the cimeal field Biskind and Schrerer (1945) muntam that
they found evidence of B complex defictency 1n all of 94 dinbetic
patients  These improyved i general health and required less msulin
under mtenstve vitamin therapy and the authors sug_est that a long

tandin, vitmm B_complex _deficrency might- impair lis er_fonehisis-
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followed by v rused plucose tolerance curve, at times sunulrting that
obtamed 1+ subjcct with mild dibetes It was shown that th
ehange in glucose toleranee was due to « change i the effeet of msubn
A dict rieh m earbohy drate ietensed a subjeet s sensitnaty to msulm
whereas he beeume more resistant when the earbohis drate wtake was
low  When the msulin sensitinaty of diabetic subjects was i estigated
there were found to be two mun groups one insubin sensitin € and the
other relatnvely msensitive In general the msulin sensitive group s
composed of voung, thin dinbeties who csily become Tis pogly cemie
md who ripudh develop hetonunr The msulin resistant group 15
composed of auddic aged or dderly hypertensive dinbeties who are
only rendered sugar frec with diflicults who e tolerate large doses of
msulm and who do not castly develop hetonunin It seems therefore
thiat the disease whieh his i the past beon eafled diabetes melhtus s
composed of at least tno distinet conditions and interesting confirma
tion of tins comes from the field of anthropometry where 1t has been
possible to separate patints with dimbetes mnto twe distinct physical
types wineh agree closehy with those deseribed by Thmsworth  Ithas
of coursc long been recogmised empincalls that far and thin types of
diabeties existed

Tetone bodies i part produced when protem 1, con crted to earbo
hydrate are abo formed m the mectabolism of fats, but there 1s hittle
evidence that the mechansm of 8 onidation docs m f1et oceur i the
body—t 15 net strietly true thnt fats e burned m the fire of earbio ~
hydrates  Rother 3t would seem that fatty aedds wre broken up wto
2 <ty of ) etone bodus 1n one process I urthermore there 1s con
siderable ¢vidence that hetone bodies can form a yers nseful souree of
energy lor muscle metabolism and 1t 15 probable that under resting
conditions the body ean metibohse hetone bodies to the equivalent of
2 5grams of fat per hilo,ram body ser lit peedag—i¢ about 175 grams
of fat per day for » normal aduit mnie

An mterestine suggestion has been put forward by Lawrence (1916)
that one of themun functions of msulim s to faclitate the transforma
t1on of giucosc to storage fat  Recent work on dimbetic ammals using
Z[&'cgsz‘g Oabeled  wath hewy ndrogen substantntes this hypo
thesis  The diabetic syndrome would occur under these eircumstances
when the subcutoncous tissues were unible to store {3t etther as
possibly m T anrences eise beeause of some preventing hormone
or beeause of presions oserloading such as might abtam mn the obese
muddle aged dinbetie sho responds so well to a rcductionan w erght

1t s hecn shown by Price Cort and Colowich (194a) that both
msubn and A hormone from the anterior pituttary 1re concerned 1n
the preliminary phosphorylation of glucose which 15 neecssary before
the further metibolism of this substanee ean take plice whetherat i
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chosen contamed a high proportion of fat and only small amounts of
carbolndrate together with large quantittes of yeast or crystalline
aitamans On the werage there was a decrease . calore wtake of
about 2o per cent  the inteke of vitamins inereased threefold  When
the rats wete placed on a stock diet however the svmptoms of diabetes
raprdly recurred

The only gauge of the suecess of a particular diabetic regime 15 m
the resultant health and progress of the patient and since the advoeates
of the various types of diet all clum good results 1t would appear that
within rerson and with msulin therapy one particular type of diet
has little ment over another The posttion 15 of course compheated
by the fact that published series htve not been separated mto msulin
senstive and msensitive types and 1t 1s probable that the requirements
of these two groups are quite different

The ntroduction of msulin has revolutionised the prognosts of dia
betes mellitus and 1t 15 now true to say that the mam problem 1s no
longer the therapy of the diabetic state but the preventon of the
complications associated with 1t Pure erystalhne nsulin mav be
mnconventent to use since its short action (four to six hours}) mvolves
multiple mjections (two or more per day} and since it may not be
possible to adjust the dosage to control adequately the ketoss of severe
msulin sensitrie diabeties without frequently precipitating them mto
hypoglycaemie comn A great advance was therefore made by
Hagedorn and Jensen who by eombining insulim with a protamme
ohtamned a compound which was only slonly absorbed from the site
of injection and which therefore had a prolonged action  The stabiity
of this msulin p d w s greatly d and 1ts action further
prolonged (4 to 18 hours} by the addition of zine More recently
zine globmn msulin and zme histone msulm have been mtroduced with
actions somenhat mtermediate between msulin and protamine zinc
msulim Which of these compounds 1s used much depends upon the
severity of the diabetes and upon social and economuc circumstances
of patients  For example smce the action of zme protamine msulin
1s prolonged it 1 necessary to disperse the carbohydrate intake over
many meals throughout the day An intake of 250 grams carbo
hvdrate rmght be distributed thus —

Dreahfast 10oclock  Lunch Tea Supper N1 }ieap
20 2 3 20 0

grams  grams  grams  grams  grams ams

This might be very mconvement for people m certan types of
employment who mught prefer to have two large meals & day each
preceded by an mjection of standard wnsulin and two smaller meals
without msuln  VMany physictans find that optimum control 15
obtamed by combinm, protamme zane msuhn with ordinary msulm
and giving one injection per diy  Since there 1s an excess of protamme
POM T
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with resultant failure of the ormamsm_to_respond_to_endogenous
msuln,-nnd so_produce disbetes mellitus
Treatment  Onc of the mam controversies m the correct treat
ment of diabetes mellitus concerns the question of diet  Some
authors advocate high fat and low carbohydrate diets others high
carbohydrate diets and yct others msist that no dictetic restrictions
are necessary  Joshn (1940) points out that the meidence of drabetes
m obese persons 1s very much higher than m those of normal or Jess
than normal weight  On the assumption that obesity produces din
betes he therefore advocates that diabeties should be gnen a dict
with a ecalorie salue such that & weight slightly below normal 1
mamtuned  On genernl grounds thisis probably sound since insurance
statistics demonstrate that the mortahity rte from practically all
causes 1s greater m the obese  Richardson and Bowie (1945} also
attempt to heep thewr patients below average weight and the diets
which they grve only contun 1 600-1 900 ctlories  Hich earbohydrate
deets arc championed by Rabmovitch (1935) who beleves that thes
result m 2 lower inaidence of tuberculosis and of arteriosclerosts and
m the hight of Himsworth s 1nvestigations such diets would seem to be
advantageous  Stolte (1931) and Lichtenstem (1910) allow ther
patients to vat what they hhke and then adjust the msulin dosage so
that ketonuria 1s wbolished and only shght glycosuria occurs  Lich
tenstemn s patients chose diets which on the average contumed about
6 to 7 grums of earbolydrate, 2 to 3 grims of protem wnd 25 to 35
grams of fat per hlogrim body weight per day The dwuly calorie
value per hilogram body weight was about 90 for cluldren under five
years 70 for those hetween fise and ten years and 50 for the over ten
vearsold Tolstor (1949} whose diabetic patients wre elirucally rather
than chemreally controlled also advoeates the use ol « free choice of
dret 1 dibeties requiring msuhn and finds that among his patients
there 1s no greater incidence of vascular Jesions or other complications
than hns been found in  chemucally controlled  diabetics  His eriterin
for treatment are —
(1) The patient must recerve 1 long actin, msulin
(2) The patient must not be hetotic
(3) The patient must be free from all symptoms
There 15 some experimental evidence mn favour of this free chorce
of diet Richter and Schmudt (1941) and Richter Schmudt and
Malone (1945) presented rats m indrvidual cages with 2 variety of
foodstuffs in separate contatners so that the actual 1mounts eaten per
day bv cach rat could be determined  Standards were obtuned for
the healthy rats and the panereas was then removed It wns found
that the symptoms of polydipsia polyphagia and loss of weight did
ot occur when the free chotce of diet w1s alloved and that the dict
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chosen contamed 2 il proportion of fit and only small amounts of
carbohydrate together with large quantities of yeast or erystalline
sitzmms  On the average there was a decrease wn calorie 1ntake of
about 25 per cent  the mntake of vitamuns increased threefold  When
the rats were placed on - stoch diet however the symptoms of diabetes
rapidly recurred

The only gauge of the success of a particular dhabetic renme 15 1
the resultant health and progress of the patient and since the advocates
of the various types of diet all claim good results 1t would appear that
within reason and with msulm therapy one particular type of diet
has httle menit over another The position 15 of course compheated
by the fact that published series have not been separated nto wsulin
sensitive and msensttive types and 1t 15 probable that the requirements
of these two groups are quite different

The wntreduction of msulin has revolutiomsed the prognosis of dua
betes mellitus and 1t 15 now true to say that the mamn problem 1s no
longer the therapy of the diabetic state but the prevention of the
comphications associated with it Pure crystallme msulin may be
meonventent to use since 1ts short action (four to six hours) mvolves
multiple mjections (two or more per day} and since 1t may not be
possible to adjust the dosage to control adequately the ketosis of severe
nsubin sensitive diabetics without frequently precipitating them nto
hypoglycaemuc coma A great advance was therefore made by
Hagedorn and Jensen who by combming msulin with a protamine
obtamed a compound which was only slowly absorbed from the site
of mjection and which therefore had a prolon_ed action  The stabiity
of this nsuln pound was greitly d and 1ts action further
prolon ed {46 to 48 hours) by the addition of zinc  More recently
zine globin msulin and zme histone insulin have been mtroduced with
actions somewhat mtermediate between msulin and protamme zine
wmsuhn  Veluch of these compounds 1s used much depends upon the
seventy of the diabetes and upon soeral and economie crrcumstances
of patients  For example since the action of zne protamme msulin
15 prolonged 1t 15 necessary to disperse the carbohydrate ntake over
many meals throu hout the day An mtake of 200 grams carho
hydrate nu bt be distrnibuted thus —

Dreakfost 10acloch  Tunch Tea Supper i tteap
50 2 a3 i) 0

gram grams  gams  gams  gams  gramg
This might be very mnconvenient for people m certan types of
employment who my, ht prefer to have two large meals a day each
ded by an of dard msulin and two smaller meals
without 1insulin \lany physicians find that optimum control 1s
btamed 2ine msuln with ordinary msulin
and giving one ijection per day  Since there 1s an excess of protamme
poM g
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n protamine zinc ansultn however, 1t 15 important that careful trials
should be carricd out mith each make and batch so that the effect of
the added msulin can be adequately gauged  Two new preparations
AP 56 and NP 40 have been marheted in the United States which
contan exact proportions of protamime and insulin and so overcome
this difficulty It 15 clumed that more cxact control 15 possible with
these preparations but even so 1t s not possible to contmnue the
necessanily strict dietary regime in the majority of diabetics to muntam
* chemienl normality ' Globin msulim can be used for those patients
who desvelop allergie festations with px zme nsuln
since 1t rarely produces such hy persensitivity It hiis also been found
that brittle’ diabetics who tend to oseillate from sy mptoms of thirst
to hypoglyezemia withmn 24 hours can often be controlled more evenly
by means of two m)ections per day of globin msulin  the morning and
evemng dose being varied as required  This method results i greater
flexability than can be obtamed when zine protamine msulin 1s used and
1t has the advantage over the use of soluble msuln that there are no
pertods without substantial mnsulin action

On what enteria must one deeide that a patient requires wnsuln ?
A worlang, rule used by Duncan (1942) 1s that no diabetic who 1s over
werght 15 mitialls grsen msulin and that all underseight ditbeties
receive 1t from the outset He pomnts out that whereas « small
reduction 1n the weight of obese diabetics from a restricted diet andfor
from an mereasc I cvercise 15 very often suffictent to control the
diabetes up to 100 umts of msulin duly may be necessary to produce
the same effect  Also, he contends that the mnsulin resistancg shown
by most of these obese diabetics 15 lost with 1 reduction m weight
Similar views are expressed by Newburgh and Conn (1939) who clam
that complete cure of the dmbetic state may be obtamed It should
be noted however that these results have not becn confirmed by other
workers Occasionally an elevated glucose tolerance curie may
become normal after weight reduction but as pomnted out by John
(1950) the diabetic tendeney 1s still present and frank diabetes may
recur with o subsequent mcrease 1n weight or mtercurrent mfection
In general it may be said that diabetics who are underweight who
have hetonurma or who have compheations should recewve msuln
whereas those who are obese and who hive no hetonura nor serious
complications should be treated by dietetic means It should be
emphasised that this dictetic regime should wum at 2 reduction m
weight and should therefore be of lon_calone content (not more than
about 1,500 per day) thus is af anvthing more_important than
-ensuring a reduced carbohy drate mtake

YWhatever dietary regime 1s adopted a moderate control of carho
hydrate intahe so that 1t remnns about the same from day to day
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with the free choice of other nutnents 15 favoured by the author—
the dosage of msulm 1f this 1s necessary  beng so adjusted that the
urine 1s free from hetone bodies and of moderately Jow sugar content

To mamtam & unne free from hetone hodhes 1s considercd to be of
the utmost importance  Dihetic coma s the most {requently preven
table seriou  complication of dinbetes and 1 most hospitals 1t has o
fugh mortahty rate  Although the immcdiate cause of thabetse coma
15 not hnown 1t rarely of ever oceurs without preceding hetosis  If
therefore patients with diabetes were to tust the urime once each dry
for hetone hodies and were to scch medical advice whenever Letones
were present 1n abnormal quantities thes would have a fawly good
wsurnee agunst falling mto coms  Ihe ferne perchlorsde test 1s not
sihisfactory for this purpose bee nuse of ats false positives and because
of its relative msensitivity  Rotheras test on the other hand 15 oo
Qifficult to be carmed out by the fess witelligent patients who ave
precisely those requiring most gwdance  With this in mind the author
and Mr G Darling have devised a ponder test for hetone bodres which
15 really a modified Rotheras test  The composition of the powder
1s a3 follows —

Ammontum sulphate 870 per cent
Anhydrous tribasic sodwm pl osphate 175
Sodiiim mitropeusside o

These components are mtmately mived together If kept dry
a well stoppered containcr the powder will last for  considerable fime
The test 15 performed by montening 2 smnl pile of the powder with
one ar two drops of unine  The colour wiuch 15 the same as that of
the orthodox Rothera s test reaches its mavimum mtensity 1 about
three mumites  The anthoer has only seen 1no of the patients who we
this test admitted to hospital m coma  one of these had previously
requested admission and had been refused and the other had been
in another hospital for an operation and the rontrol of his diabetcs was
m the hands of the hosptal staff* On the other hand several have
reported with considernble hetoss wlich was rapdly and easdy
abolished by smitable merease m the msubin dosage A powder sumiaw
ta the abave 18 now obtunable ready made in the US A

Complications  There has been hittic published worl conecrmng
the eflect of modern treatment on the meidence of the compheations
of dinbetes meilitus  The serics of papers by Ruchardson and Bowte
{1945) Edethen (1945) Leopold (1940) and Nade {1945) in which
100 diahetie patients of ten or more years standing hayve been studied
we therefore welome  These patients were Lept on a dict supplying
ounly 1600 to 1900 calories and consisting of approximately 70 grams
proten 90 grams fat and 160 grams cubohydrate Few of them
were considered to be badly controlled and diabietic coma anls occutred
on three orcasions all patents recoverng
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The meidence of hypertension mcreased with age and 1t was about
twice a5 hugh among women There were marhedly less cardrac
hanges however, both cl lly and electrocardingraphieally than in
a comparable series of non diabetic hypertensnes It was also sug
gested from the figures that the high proportion of earbohydrate n
the diet lted 1n 2 d hed d of artertoselerotic
changes
It appears Also that lens opacities were not so frequent as among
poorlv controlled diabeties and there 1s some wndication that a slght
diminution 1n the mudence of diabetic retinopathy follows eareful
control
Joshn (1950) and John (1950) have recently reviewed the merdence
of comphications m their large senes of dinbetic patients with sub
stantially sumlar findings  The outstanding feature 1s the hugh me
dence of death from cardio renal disease and the paper by Goodman
Wasserman Marcus and Irankel (1950) which presents the results of
therr study of atherosclerosts i diabetics 1s therefore of great interest
Their cases ranged from 18 to 91 years of age the great majonty
being over 50 A very ngh proportion had evidence of atherosclerosts
but in contrast to the findings of Priscilla White (1945) who worhed
on a group of Juvemnle diabetics they could find no eorrel ition between
general ¢vidence of this leston and the presence of retinopathy  Also
they could not confirm Yvhite s findings of caleification occurning n
the leg vessels and extending to the aorta  1ndeed 1n the gangrenous
himbs they exammed the whole artery was found to have become a4
fibrous cord without any evidence of thrombosis having oceurred s 2
terminal event m a caleified vessel  On the basis of these differences
they suggest thit the lesions of retinopathy and intereapillary glo
merulosclerosis are probably quite different entities from the vascular
disease occurring m non diabetic ndrviduals
It has often beun asserted that very careful chemical control of
drabetes during treatment renders the onset of yascular complications
less likely but there 1s hittle evidence for thus  Indeed the expenence
of Tolstor (1949) and of Dolger (1947) suggests tht there s no difference
in the medence of vaseular disetse m well controlled and 1 poorly
controllcd diabetic subjects
A careful deseription of diabetic retinopathy has been given by
Ballantyne wnd Lowensten (1943) They pomnt out thit there are
three prmeipal features whieh charactenise the condition
(1) Hemorrhages  ‘These may be the only evidence of the retmo
pathy  Typicallv they are round or spmdle shaped and
occur n the centre of the fundus partreularly in the region
of the vems The eavhest appearanices however may
casily he overloohed smece they consist of minute punctate
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heemorrhages (or perhaps aneurysms) particularlv round the
macula
(2) Ezudate inute punctate areas which are situated chiefly in
the centre of the fundus and tend to coalesce to produce
larger areas with a lardaceous appearance
(3) Changes tn the Veins  These Conslst of Iocahsed dilatations
tortuosmes divertreule andred:
are quite characteristic of dmbetes and lnstolonlcal studies
show that fattv deposits are Imid down m the vessel walls
In severe cases detachment of the retina or thrombosis of
the central vein may occur  These gross abnormalities of
the vewns may occur i mild diabeties and 1in patients who
are well controlled The prognosis 15 bad so far as the
sight 15 concerned but the general prognosis for the patients
15 little altered
The problem of diabetic neuropathy has heen carefully reviewed by
Rundles (194») e pomts out that the condition is not a presenting
symptom of dabetes but atises 1n long standing and often neglected
drabeties frequently bemng assoctated with loss of weight hepato
niegaly and retmtis It v he asserts essentially a panful condition
and particularly affects the lower mbs although 1t may be asym
metrical  Half the cases show loss of vibration sense and of musele
Jont sensttruity  Superficial sensation 15 also affected but not so
severely There also mav be Argyll Robertson pupls and these
together with the ataxia wlneh results from the loss of muscle and
Jomt sensation produce the syndrome of diabetic pseudo tabes Tt 1s
stressed that the autonomre nerves suffer equally with the others and
that as a result visceral disturbances may oceur such as nausea constr
pation postural hypotension 1mpotence and atomc bladder A role
to these autononme changes 15 also ascribed 1n the production of gan
grene and troplic ulcersin theleg  One cannot agree with the impliea
tions of Rundles however that divbetic peripheral neuntis 1s essentially
pamful Tt may be but very frequently the only ewnidence s lack of
tendon reflexes found on routine exammation and ecomplamnts of
pins and needles or burnmn,, or numbness m the fingers and feet are
‘ery much more common than true pam
The possible ®tiology of dibetic_peripheral neuritis 1s considered
<nd the conclusion 15 reached that the condition 1s toxie m ongin It
15 ponted out that the theorv that nerve degeneration 1s secondary_to
2 thichenin,, of the nutnient arteries ennot be substantiated, simce
some of the cases occurred m young subjects with no evidence of
artenal disease  The possible nutritional origin of the condition after
careful revien 15 also d d smce 3t 15 ded that other
deficieney signs are absent  On the other hand Rudv and Epstem
o ——
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(1945} 1n a review of 100 ecases of dinbetic neurcpathy mamtam thit
there was n frequent association of signs and symptoms of a B comples
deficiency  They suggest that the defictency 1s praduced rather by
the abnormal metabohsm than by a poor dietary mtake Simce
several of the vitamuns of the B complex are concerned 1n carbohydrate
metabolism 1t certunly seans to be possible that a_conditioned
deficiency. maght be produced by the profound disturbance which
oceurs mn dinbetes mellitus and recently the author has himself seen a
diabetic with peripheral neunitis evidence of cord and cerebral lesions
and with superfieial glossiis angulae stomatitis and pellagrous skm
lesions  Further earcful studies mto the meidence of signs of vitamm
deficrency i diabeties and an 2 comparable group of normal subjects
15 neeessary before any defimte conclusion en be reached
A rare but interesting complication 15 mentioned by Lawrence
(1949)  In these cases although « very marhed resistance to wsulin
develops (a case of the author » required 750 umts of msulin per day )
1f nsufficient msulin 1s given thirst polvuria and hetosis ensue  The
onset of the resistance 1s usurily withn a year of first starting msuhn
and 1t usually disappears gradually after some years the dosage of
nsulm hasmg to be gradually dimimshed towards the end of thr
period
Diabetic Coma  Much controversy ewists concerming the correct
treatment of diabetic coma  All authorities of course agree that
{ mnsulin must he given n large quantities (50 to 100 umts per hour
at the begmming of treatment) m order to allow normal carbohydrate
met 1bolism to occur with 2 consequent abohtion of the hetosts Al
L agree that the extreme dehyvdration of diabetic coma should be treated
with Inrge volumes of intrvienous find and all agree concermng the
import mce of » thorough search for 1 preaipitating cause of the coma
but there 1s strong rgument o er the ments or harm of giving glucose
The viewpoint championed by Joshn (1940) 1s to regard the grving of
glucose to be not only unnecessarv but also defimtely harmful  The
rensons to quote Joshin are as follons —

(1) Glucose 1s already flooding the blood and body tissues
generally m the patient with diabetic coma and can be utihised
just as satisfactonly as mjected glucose if adequate amounts of
msulin are supplied  (2) Under certan conditions added glucoce
may precipitate renal block (38) Seral determmations of
blood stigar afford an excellent guide to treatment during the
first several hours n hospital ~ Obviously such values are robbed
of their sigmficance if 2 constant infusion of glucose 15 bemng
crned out

This rcasonng 15 upheld by Root (1945) who attributes 2 con
siderable fall i the mortality rate of hus cases of diabetic coma to the
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giving of larger doses of msulin carly m treatment to the giving of
{arge v olumes of mtravenous saline and to the withholding of glucose

On the other hand as ponted out by Duncan (1942) the liver and
tissues of subjects 1 diabetic coma are severely depleted of glycogen
and there cannot be more than 20 to 30 grams of glucose 1n the eireula
tion  Sinee the comatose condition of the patient can to o great extent
be correlated with the degree of ketosis and not with the related
hyperglycaerma sinee the utihsation of glucose 1s necessary to prevent
the formation of ketone bodies and since as pomted out by Peters
(1945) the presence of hyperglyemma facilitates the combustion of
glucose 1t would seem that glucose should be very advantageous
The precipitation of glucose m the renal tubules 15 probably secondary
to and not the cause of a reduced urmary sccretion It 15 posstble
that the anuna which sometimes occurs 1s the result of prtuitary
disturbances and the crculation of an anti dwretic hormone as
postulated by Brun Knudsen and Raaschou (1946)

./ Attention has recentlv beendirccted to theoceurrence of the potassium
deficiency syndrome in cases of diabetic coma which have been treated
1 the orthodox way  Usually before treatment patients in diabetic
coma hne 2 normal or rather high serum potassium level Dunng
the course of treatment however this may fall to very low levels and
may be accompanied by the onset of muscular weakness and some
times of respiratory paralysis  Changes m the electrocardiogram are
also not infrequently seen and these are sumilar to those occurring m
association with low serum potassium levels An mvestigation of
these changes has been carned out by Martin and Yertman (1947)
who found that sag.ing of the 8 T segment was frequently present
lefore treatment was commenced and that tlns nsually disappeared
within 24 hours  \fter one to four days of mtensive therapy many
of the cases showed a prolonyed Q T interval but except where this
was extreme therc was no defimte assocntion with low serum potassium
levels There was however 2 high degree of correlation between
depression of the T wates and low scrum potassium levels the T waves
mereasing i amphitude with the return of the potassium ta normal
levels It would seem that many factors m disbetie coma mnfluence
the electrocardioraphie appearances and that one of these 1s the
depressed extracellulir potasstum level which tends to oceur durmg
therapy

It was shown as long ago as 1933 1n the classieal work of Atchley
Loeb Richards Benediet and Duscoll (1983) that patients with
dabetes who were allowed to become acidotic by witholding their
danly msulin lost potassium m excess of nitrogen and that this potassium
was Tetuned during subsequent therapy A sumlar type of expers
ment has more recently been carried out by Butler Talbot Burnett
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Stanbury and MacT achlan (1947) who confirmed therr findngs and
suggested that attempts to rehydrate patients m dinbetic coma with
normal saline resulted 1n the grvng of far too much sodum and that
part of the cause of the lowered serum potassium during treatment
was the enhanced glucose metabolism which occurred 1ndeed the
po sible deletertous effeets of glucose 1 diabetic coma might result
from the production of a more ripid and greater lowermg of extra
cellular potassum  Phosphate 15 also retamed m large quantities
durmng therapy and s a result of ther studics the following solution
Iis been evolved for intrayenous use 1n cases of dibetic coma —

Sodsum Inctate 22
Potassium chifonde 10¢
1 otassium phosphate di ba 1c 05
Sodium chlonde 06g
Viater distilled to 200 m)

50 ml of this solution contuns approximately 36m Eq of Na
1I9mEq of X 28mEq of CI and 8 5m Eq of phosphate  For usc
1t should be added to one htre of five per cent or ten per cent glucose
solution and the precautions grven in the section on Potasstum should
be tahen

There has been some reeent evidence that vanations i the activity
of the adrenal cortex are of importance 1n altermg the seventy of
dinbetes mellitis ~ MeArthur Sprague and Mason (1920) found that
the excretion of urmary corticosteroids was two to eight times higher
durmg diabetic acidosis than 1t was durmg recovery nd subsequently
By a close metabolie study of drbetic dogs MeArthur ef ol (1900)
have confirmed that mereased adrenal cortical actiuty oceurred during
the onset of diabetic Letosis resulting solely fiom the withdrawal of
msuln  This mereased cortical activity hegan quite late m the
acidosis and was roughly associated m time with the onset of vomiting
1t was folloned by a great increase i the output of potassum It s
a possible cause of the known resistance to msulin action found m
eases of dabetic coma =

Increased activity of the adrenal cortex may also play 2 part in the
preaipitation of 1etosis i diabeties  Such increased activitv oceurs
m association with mfection and abo almost certunly m abnormal
emottonal situations Inkle Conger and Wolf (19.0) report the
case of a juremle dmbetic where emotional disturbances resulted m
the onset of | etosis

Owing to the severe loss_of mitrogen which occurs m uncontrolled
diabetes 1t 15 possible that the serum protemn might be considerably
depleted  This would produce no symptoms durmg the period of
dehydration but when large volumes of salme were giien cedema
mght be precypitated  The author has recently treated two such
cases m whom with the onset of cedema the serum protemns were
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41 and 47 grams per 100 millilitres respeetively Tt would be wise
therefore 1f some of the fhud admmistered mtravenously were in the
form of solutions of plwsma protems Turthermore 1t should be
rcmembered that these patients sometimes Iive exclusivels on earbo
Iydrate for several days  Thus % supplement rch i vitumins of the
B group should be adsantageous pirticularly as 1t has frequently
lieen observed that the onsct of dinbetic neurttis may occur shortly
after the commencement of therapy with earboby drate and imsulm
Stomach wash outs are advocated by seseral authomties since
these not only reduce the risk of aspirition preumonia but assist m
reducing the acidosis
Pregnancy and Diabetes Dinbetic women who are adequately
treated have  normal fertility rate but thev are espeenlly hable to
some of the complications of pregnancy  In the first place there 1s an
increased ncidence of abortions mmsearriages and still births  The
mcrease 15 dummished as the diabctes 1 controlled but stdl births
are approxamately six timcs more frequent even among well controfled
diabetic women than among nermals This 1 partly due to the
tendency to produce hrge babies {(which may oceur many vears before
the mother actually deselops duabetes) and partly to the frequent
occurrence of tosemit of pregnaney  Vork of mmportance m thas
condition has been published by Smith and Snuth (1940) who found
that the onset of toxzmin could be predicted by a rise m choriome
gonadotropm and that in some cascs this rise could be presvented by
cestrin and progestiy  In thus country Loraine {1919) also found that
6 of 14 pregnant diabetic women excreted abnormally high amounts
of chorionie gonadotropm m the urme  Stilbeestrol therapy produced
+fallm these hihlevels wiich however was only temporary  White
(1940) has heen very enthusiastic over the findings of Srmuth 1nd
Smuth and has aven clinieal details of 51 pre,nant diabetic women
treated in her cme  Twenty of these whose serum onadotropin was
repeatedly normn! had uneventful pregnineies 11 m whom the
serum levels became abnormally high all developed complieations—
eight toxeerma and three premature deliveries  and 17 who showed
mereased serum levels but who recerved contmuous therapy with
cestrm and progestmn developed no serious complications  In 1 more
recent publication Winte (1915) points out that there are four groups
of abnormalits wlich oceur much more frequently n pregnant di tbetic
viomen than m normal pregnant women —
(1) Maternal vascular disease and maternal hypo oy aranism
{2) Obstetne complications namely early spontaneous abortion
{25 per cent of cases) pre eclamptic toxemia (36 per cent of
cases) breech presentation (83 per cent of cases) uterme
mertrn and failure of lactation
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(8) Chenucal abnormahitics which melude the development of a
Jow rennl threshold for glucose water retention and hormone
imbalance

(1) Factal abnormahties which nught be (a) physteal such as a
high birth weight and 2 high inesdence of congemital defects
(b) chemieal, mamfested by 2 low blood sugar, respiratory
difficulties on the first dav  and almost universal icterns
and {¢) pathological meluding enlargement of the Iiver
spleen and heart and hyperplasia of the pancreatic 1slets

White gives the followins table of results for 181 cases —

o of | Premature | Tovwms Fectal

Cases Delrvery Suzrvrval
Hormone balanee normal 22 o 27/ 960
Hormone balance abnormal 38 200 50/ 50/
‘Hormone imbalance treated o1 15 “Much less* 90/

* At first treatment only imtiated after symptoms of toxema were mamfest but
Iatterly when treatment was begun on chemcal grounds the neidence of toxermua was
reduced to o per cent

These results are certamly encouraging but 1t should be emphasised
that much of the work 15 not controlled sufficientls for an adequate
apprasal to be made

The mfluence of pregnancy on diibetes 1s often unpredictable  In
general 1f the condition 15 uncontrolled 1t 15 found that it becomes
more severe until bout the sinth month when ameloration begins
possibly due to commeneing hypertrophy of the feetal pancreas It
the diabetes 15 contiolled by msulin 3t 15 usually found that the
requirentents continue to merease until term when there 15 a great
tendeney for the onset of hypoglycem  If the patient has been
stabihsed on protamune zine msulin 1t 15 & wise precaution to change to
ordmary nsulin 2t this stage and to revert to protamine zine msulm
durmg the puerperium

Congemtal abnormalities are about twice 15 frequent 1n the children
of dibetic mothers 1s i the enerdl population and the neonatal
mortahty also 1 lugh  Death is usually due to asphyxa v anously
attributed to cerebral injuries from excessive moulding of the large
foetal head or to hypoglycemia possibly consequent upon hyper
trophy of the islet cells of the fctal pancreas Ity held by Nothmann
(1941) that Cesarian section should be performed as 1 prophylactic
measure to say e the life of the chuld ~ He gives figures w htch show that
babies from diabetic mothers have very low blood sugar levels and
often become comatose fromw Inch condition they recover immediately

If glucose 15 given mtray enously Tt 1s known that shortly after birth
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the babies of normal women myy have very low blood sugr leseb
but cltnical evidence and the frequent post mortem finding of a Ly per
trophied pancreas Jends some wol, bt to the possibility that the death
of an fant of a drbetic mother mav be due to hvpo,_lycerma  Some
authors therefore recommend that glueose should alwavs be given to
the newly born infants of diabetic mothers but many think that this
1s unnecessary  Probably the most satisfactory course 15 to treat all
babies of dinbetic mothers as 1 they were premature

Intercapillary Glomerulosclerosis  Vention should be made of
the syndrome of intercapillary glomerulosclerosis consisting clinteally
of diabetes melitus albuminurit ademn and hypertension This
associttion was first deseribed by hammelstiel and Wilson (1936)
and later by Newburger and Peters (1939) who found the pathological
changes to be quite distinetive  they consist_of_the_deposition _of
hyalne matenal in_the centre of all the renal glomerular tufts  There
are usually retinal changes simlar m claracter to those of mah, nant
hypertension and there seems to be hittle assocration with any partieular
type of diabetes mellitus  \s mentioned above this capillary disease
15 one of the major hazards encountered by juvenile duabetics

Diabetic Cangrene Prophnlius agunst this serous and not
infrequent comphication should be started early  All duabetie patients
should be mstrueted concernm, the mportance of wearng well
fitting shoes  They should be mstructed to heep the feet clean and
to attend a competent cluiropodist if necessary  Any cprdermo
phytosis wlnch 1s present should always be treated and all diabeties

TG 1 Tie foot of @ patient aft  t!e remo al of the gre t toe wn the
first metacarfal fo duabetic ganerene

over 40 should be forhidden to walk about at home without shoes or
shppers on smee mfection and triuma are often the precypitatin,
factors in gangrene (Figures 1 and .)
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Chemotherapy has assisted
1 revolutionising the treatment
of thiscondition  No longer are
hugh amputations necessary, n
fact the more conservative and
the less traumatic the surgery
the better  The part should be
Lept dry, infection should be
controlled by chemotherapeutie
measures and plenty of time
(two to three months 1f neces
sary } should be allowed before
surgery1sconsidered  Figure 1
Hlustrates the results of such
therapy and figure 2 shows
the foot of a patient 18 months
after she had refused to have

116 - ‘The toes of a patient who had
refused & high amputation for diabetic the md tlugh amputaton
gangrene 18 months hefore this photo

advised by a surgeon

graph was taken
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Chemotherapy has assisted
n revolutionisig the treatment
of thiscondition  Nolonger are
Ingh amputations necessarv, n
fact the more conservative and
the less traumatic the surgery
the better  The part should be
hept dry, mfection should be
controlled by chemotherapeutic
measures and plenty of time
(two to three months if neces
sary ) should be allowed before
surgery ssconsidered  Digure ©
illustrates the results of such
therapy and figure 2 shows
the foot of a patient 18 months
Y1o 2 The toes of a patient who had after she had refused to have
refused o hugh amputation for diabetic the md thigh amputation

gangrene 18 months before this photo
graph was taken advised by a surgeon
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total body content of those electroly tes 1s about 2 174 m Eq (20 grams)
of sodium and 4 487 mBq (175 grams) of potassum  Or agan m
congest1y e heart falure the level of serum sodium may be low  never
theless because of the vastlv mereased volume of extracellular flmd
the total body content of sodmm 1s abnormally high  VWith these
difficulties iIn mend  Jet us examme anew the mechamsms whereby the
bodv regulates nater electrolytes

Figure 3 shows 1 a diagrammatic form the distribution of water mn
the vanous body compartments About 50 per cent of the body

INTERSTITIAL WATER

[ ey 05 TOTAL BODY
b SQDIUM
INTRACELLULAR| &
POTASSIUM

WATER

- e A
OO axrace Lk

e
Y 509 INa

Fic 3 Slowng the relative L

volumes of v ater i the three body Fic 4 Slowm how

compartments The arcas of ti sodum and  Potissum

compartments are propatt on 1 to are di tnbuted !etneen

the Yolumes of water conta ned n the extricellula and m

tracellular compartments

} weight consists of intracellular water about 15 per cent of mterstitial
water and about five per cent of plasma water Figure 4 shows dia
JFrammatically the distribution of sodum and potassmm the two mamn
basic 1ons of the body Obviously 1t 1 1mportant to consider the
factors concerned 1n the transfer of water and electrolytes to and from
the body as a whole and from one to another of the three mam compart
ments

Under normal circumstances water and electrolytes only reach the
body fluds by way of the gastro mtestinal tract The bodv loses
water via the bowel shin lungs and hidneys and electrolytes via the
bonels shin (in active sweating) and kidneys Both water and
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DISTURBANCES OF WATER AND ELECTROLYTES

Very great adsances have recently been made 1n the understanding
of the bodily regulation of water and electrolytes Much of the
basic work has been earried out by Gamble (1947) and this has an
important bearing on the therapy of those conditions associated with
water and electroly tic abnormalties _

It 15 necessary at the outset to emphasise that informahidn relating
only to the gravimetnic weight of a substance has hitle chemical™
signifieance It 15 much more convenent to work mn ‘equivalent
weights , one equnalent weight bemg defined as the atome or
Tnolecular or 1ome weight of a substance m grams divided by the
yalency

In considermg the electroly tes of the body a mulliequivalent 15 the
umt usually used and one mithequitalent of an 10n 15 1ts 1ome weight i
mulbgrams divided by 1ts valeney  Thus one millriequn alent of sodum
15 23 mgms , one milliequivalent of potassium 89mgms and so on

Turthermore since most of the osmotic pressure of the extracellular
compartment 1s regulated by sodumm (the total acid 1ons are adjusted
to be equivalent to the total basic 1ons by changes in the hicarbonate
Ievel) which 1s monovalent and since potasstum also monovalent 1s
the man mtracellular basic 1on the use of milliequivalents has the
added advantage of gring ~ clear indication of the relative osmotic
effects of these substances (In fact for monovalent jons 1 mulli
egurialent = 1 mlliosmol)

1t 1s 1mportant also to realise that the levels of electrolytes m the
urme do not necessanly give a true reflection of the levels in the serum
smce the kidney 1s by no means always regulated automatically aceor
ding to serum levels  Furthermore scrum levels of electrolytes do not
necessarily reflect the total body content of those electrolytes since
this depends upon the concentration of the clectrolvtes i the extra
cellular and mtracellular compartments and upon the total volume of
water 1 those compartments For example m normal man th
serum level of sodium 1s about 140 m Eq per hire (830 mg per 100 ml
and that of potassrum s 5m Eq /1 (20 mg per 100ml ) whereas th
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Dehydration

As has been shown by McCance and his co workers and by Varnott
(1950) dchy dration can result from s deficiency of water or trom a
deficiency of salt or from 1 combined deficiency of these two substances
The syndrome of purc wter deficiency 15 quite distinct from that of
pure salt deficienev and the distinction 1s very mportant for the
tational treatment of 2 dehydrated patient

Salt Dehydration  Deficiency of sodium with no lack of water
results m a fall in the osmotic pressure of the extracellular flud
Sodum 15 conserved by the kidney probably in part by the increased
secrction of adrenal cortical hormones and a dumnution m the pro
duction of antt diuretic horm#Tie results in the production of a dilute
urme In this way the osmetic Pressure of the extracellular flud 15
restored at the expense of 1ts total volume which becomes dummshed

Symptomatically subjeets dehydrated asa result of sodium deficiency
are not thirsty but charetenstically suffer from langour and apthy v
In addition there 15 quite definite muscular weakness and easy fatigue
ability Ieadache particularly on standing 1s liable to be present
and there 15 2lso a tendency to giddmess and famting The eyes
become sunken and the shim wrinkled with loss of elastieity there 1y
loss of weight which might amount to about 1 hgm for every 34 g of
sodum defit and muscular eramps may be present Anorexa
nausea and yormtin,, frequently eccur and s pointed out by Varrott
this only aggravates the condition leading to a vicious eircle  Mental
changes such as confusion disorientatron and stupor may also oceur
Tnally the patient passes mto a state of ohgznc shock the result of
the dimmution 1 cireulatory flmd volume and subsequent hemo
concentration  The skin 15 cold and climmy but the blood pressure
at first 1s muntamed the diistolie even being higher than normal
later however the blood pressure becomes low the venous pressure
15 lowercd and peripheral cyanosis appeirs At this stage stupor and
even sudden death may occor The urnary volume mav remamn
fairly good until near the end

Marniott has also observed that there appears to be a very definte
ileus of the thmentary tract fimd remainm, mn the distended stomach
for long periods  1le postulates that 2 defimte spasm of the pylorus
oceurs m association with sodium depletion

Biochermeal 1y estigition reveals that there 15 very marked hamo
concentration as shown by the hematoerit and hamoglobin levels a
decrease m.plasma volume as measured by Evans Blue Dye and a
decreased plasma sodiwm and chlonde Owing however to the
regulating mechamsm of the kidney this decrease mav only become of
sigmficant degree late and VMarriott contends that 1t 15 much more
satisfactory— and certamly much easier—to wse Fintus {1936} test
PCM 8



112 MLETABOLIC DISORDLRS

electroly tes are lost from the mouth when vomiting occurs, or gastro
mtestinal suction 15 carried out  Unless active sweating occurs the
loss of water from the lungs and skin the msensible loss, remams
farrly constant at 1,000-1 500 ml per dyy formﬁmt The
total body content of water nd electrolytes 15 normally regulated
manly 111 thust and appetite on the one hand and via the kidney on
the other  Lattle 15 known concerming the regulation of appetite and
thirst, but muel: has recenthy been learnt of renal mechamsms

It 15 well established that the renal control s exerted mamly by a
process of differential reabsorption of glomerular filtrate by the renal
tubules  How much of this process 15 automatic 1s not known, but it
1s certan that a considerable mfluence 1s exerted by hormones  Anty
dwretic liormone elaborated m the postenor pituitary has a profound
influence on the reabsorption of water W hen tius hormone 1s absent
less water 15 reabsorbed by the tubules and so 4 dwresis oceurs
when present i greater quantities the tubules reabsorb a large amount
of water and only small amounts of highly concentrated urne are
passed  Verney (1916) hns postulated the presence of osmoreceptors
which are sensitve to changes m extracellulir osmotic pressure
When this falls eg  after the m estion of laige amounts of H O
the osmoreceptors detect the change and cause the postertor pitwtary
to liber ite Jess antidretic hormone mto the blood stream  as a result
less water 1s reabsorbed and 4 dwrests occurs  Smee relative to
plrsma concentration more water 15 lost than sodm the osmotic
pressure of the extracellular flid tends to return to normal By
contrast 1f the extracellular fluid becomes more concentrated than
normal greater amounts of ADH are hberated with the result that
only smnll quintities of concentrated urine are elaborated

The reabsorption of Na and K by the renal tubule 1s regulated by
some of the hormones elaborated by the suprarenal cortex There 1s
no preeise knowledge concerning this regulatory mechanism since the
exact effect of 4 g1ven sterord upon the hidnev may vary according to
the amounts of other steroid hormones present It seems, however
that so far as the mineralo corticoids are concerned mereased secretion
leads to retention of Na and 1oss of K and vice versa  Fuller Albright s
team (Fourman et al 1920) have shown that this 15 also true for
Compound F Hormones from the suprarenal cortex also probably
hare some regulatory effect on the transfer of K and Na between the
intracellular «nd extracellular body compartments  With these fiets
n mmd 1t 15 possible to consider some of the mam problets 1n the
treatment of dehydration ind generilised cedema and of certamn
derangements of body electrolvtes but 1t should be pointed out that
there 15 some mutual interaction between adrenal corticords and ant1
dwretic hormone  the nature of which 1s not yet understood
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Dehydration

As has been shown by VMeCance and his co workers and by Marriott
(1950) dehydration can result from a deficiency of water or from a
defictency of salt or from a combined defi 'y of these two sub
The syndrome of pure water deficiency 15 quite distinet from that of
pure salt deficiency and the distinetion 15 verv mportant for the
rational treatment of 1 dehn drated patent

Salt Dehydration Deficiency of sodmm with no lack of water
results m a fall in the osmotic pressure of the extracellular flud
Sodmm 15 conserved by the hidney probably 1n part by the méreased
secretion of adrenal eortical hormones and a dumnution m the pro-
duction of ant1 dwretic hormgite results in the production of a dilute
urme ¥n this way the osmetic pressure of the extracellular flud 1s
Testored at the expense of its total volume which becomes dumimshed

Symptomatically subjects dehy drated as 2 result of sodum deficiency
are not thirsty but charactenstically suffer from langour and apathv v
In addition there 15 quite definite muscular weahness and easy fatigue
abiity Headache particularly on standing 15 liable to be present
and there is also a tendency to giddmness and famting  The eyes
become sunhen and the shin wrinkled witli loss of elasticity there 1
loss of weight which might amount to about 1 hgm forevery 34 g of
sodium defiaat and muscular cramps may be present Anorexsa
nausea and vomuting frequently occur and 4s pomnted out by Marnott
this only aggravates the condition leading to a vicious circle  Vental
changes such as confusion disorientation and stupor may also occur
Fimnally the patient passes mnto 2 state of oligeemuc shock the result of
the dimmution m creulatory flnd volume and subsequent heemo-
concentration  The shan 15 cold and clammy but the blood pressure
at first 15 muntamed the diastolic even being ugher than normal
later however the blood pressure becomes low the venous pressure
15 lowered and peripheral evanosts appears At this stage stupor and
cven sudden death may occur The unnary volume may remain
fairly good until near the end

Marriott lias also ohserved that there appears to be a very defimte
sleus of the ahmentary trict flwid remunm, in the distended stomach
for long persods  He postulates that 2 defimite spasm of the plorus
oceurs m assoeciation with sodum depletion

Biochemical investi_ation reveals that there 15 very marked hemo
concentration as shown by the hematoent 2nd hemoglobm levels a
decrease m.plasma volume 15 mersured by Esans Blue Dye and a
decreased plasma sodmm and chlonde Owing however to the
regulating mechanism of the Lidney this decrease mav only become of
significant de,ree Iate and Marnott contends that it 1s much more
satisfactory— and certamly much easter—to_use Fantus (1936) test
PCM 3
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for urmary chloride  Ten drops_of urine are placed n a test tube by
means of 4 pen filler which 55 then mnsed and used to 2dd one drop
of 20 per cent potassium dichromate solution (used as an mdicator)
After further rmsing the same filler 15 used toadd 1 2 9 per cent sifyer
nitrate solutton drop by drop with vigorous shaking 1fter the additron
of each drop untl the colour changes from vellow to red brown
The number of drops of silver solution required indicates roughly the
number of grams of chlonde (expressed as NaCl) there are per htre
of urme In general 1f the unine contuns five or more g per litre
and the patient 1s not suffering from Addison s disease nor has been
recens ing saline mfusions he 1s unhikely to be suffcring from salt deple
tion A word of warming however 15 essential  Under certam con
ditions, and not infrequently post operatvely no chloride 1s ehmmnated
m the urine even though there 1s no bodily deficiency  Furthermore
1t 1s assumed m the appheation of this test that uninary chlonde levels
reflect those of sodium  this assumption 1s quite unwarranted and 1s
often erroneous The test 15 a useful approxmmation and better
therapeutic control will be obtamned with than without its use

The syndrome of st defictency outlined above occurs m any condi
tion where there 1s ndequate flnd mtahe coupled with abnormat loss
of sodium and chlonde from the body If the intake of sodium and
chloride 1s also low the condition will occur more rapidh A hot
environment 1s probably the commonest predisposmg condition
considering the world as 1 whole but m this countrs diarrhoea and
vomiting 1s the most frequent single cause for the condition It should
be remembered that normal gastric Juice contruns nbout 20 m Eq N4
per litre as well as about 120 m Eq (1 per htre

Water dehydration  Water dely dration 1s produced whenever the
Joss of water from the body 1s greater than the mtake According
to Marriott this occurs m two mam circumstances  (z) In emergency
conditions such 15 shipwrech where water 15 not asailable and (b)
where there 1s mabihity or dismelination to swallon such as occurs m
any seriously 11l patient m patients with dvsphagia from any cause
and m comatose patients

In such pure water deficiency there 15 a tendency for the osmobie
pressure of the extracellular fluid to ncrease  As - result of this an
mcrease m antidiuretic hormone production oceurs and the kidneys
begm to secrete only a4 small yolume of hughly concentrated unne
In addition water moves from the {lular to the extracellular
phase  In other words water depriation residls in ecllular dekydration
by contrastuith salt depruation which resulis in extracellular dehydration

In such patients there 15 thirst wineh 1 usually progressive drvness
of the mouth with decreased sahvation and a small volume of highly
The minimum volume of urme secreted under

concentrated urime
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these conditions 1s about 800-500 ml for an adult and the speaific
gravity may mse to as hugh a figure as 1040 After three or four
days a certan amount of muscular weakness becomes apparent
the face assumes a pinched grey appearance and there may be some
exaggeration of the usual emotional reactions with at a late stage
confuston and halluemations  The cause of death 1s unknown but that
the mcrease m the osmotic pressure of the body fluds may be & cause
15 suggested by McCance

Water taken by mouth 15 rapidly absorhed and may result i
improvement within a few mmutes  This 1s 1n marked contrist with
the poor absorption found 1n salt deficiency

Generalised (Edema

In d the prodi of lised cedema 1t must be noted
that the mechanisms postulated by Starling concern the balance of
flud between the plasma and the tissue spaces across the capillary wally
Anj disturbances such as mereased capillary pressure or decreased
plasma protemn which result in a tendency for flud to shift from the
plisma to the mterstitial spaces can only result 1n generalised eedema
if there 15 aretentton of fluud within the body asawhole It s necessary
for the tissue space fluid volume to mcrease by at least ten per cent
Dbefore climcal cedema 1s app and f thisis g lised 1t rep
m a 70 kgm man a volume of about 1 hitre which the plasma must
lose Smce there are normally only about 3 5 hitres of plasma water
this would represent a loss of about 80 per cent necessary to produce a
Just perceptible cedema  Everyone can recall cases of cedema with
ascites where the ascitic volume alone was much greater than the
average 3 5 litres of plasma water Furthermore although the plasma
and mtracellular levels of sodium may be shightly lower than normal
when there 15 generalised cedema the increased extracellular fluid
volume 1s so great that the total body content of sodium 1s very greatly
increased

Tt ean be scen thercfore that in patients with cedema resulting from
for example congestive heart failure the water and electrolytic
Alteration 1§ more or less the res erse of that seen in sodium dehydration
As mght be expected dumnution of edema oceurs 1if the excessive
amount of sodium m the body can be ehmmated  Thus can be achieved
by a diet very low 1n sodwum (not more than 0 5 g NaCl per day ) and
by the prevention of tubular reabsorption of sodum by organie mereu
rls and possibly as proposed by Schwartz (1949) by sulphonamides
The elimnation of sodiem results possibly by the hormonal mechamsms
outhned above m an equivalent ehmmation of water and consequent
reduction mn cedema  Restriction 1n the intake of water 1s of Lttle
use m the treatment of the generalised adema of cardiac failure 1n
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fact there 1s considerable evidence that, provided the mtake of sodum
1slow anntahe of water of the order of 8 litres per day 15 more helpful
m reducing the edema since 1t results m an additional outpouring
of sodum Water ntoxication may however, result from these
measures if the mtial serum sodsum ley e 1s too low
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POTASSIUM IMBALANCE

Fhe study of body potasstum has m the past been difficult parthy
because of the rather lengthy and elaborate chemical estimation
required and to a greater extent

because serum potassium levels do

SerumKeNa  TotalBodyKeNa  not necessarily reflect the state of
ma/IOOml gms total body potwssum Tigure o

K shows the proportionate relition
ship between sodium and potassium

m serum and between total body
sodium and potassium  Further
more of the 175 grams of bodv
potassium onlv 25-30 grams are
K extra cellular and this eannot van
'No greatly and still remam compatible
with hfe Much greater vanations

m mtracelfular potasstum cx and
do occurand they are not necessarily
accompanied by changes . plasma
potassium concentration which ean
only be determined by careful «nd
NS compheated balance studies or by
the use of radionctive potassium
B these two techniques it has been

f;x:uo‘;ls E;]es;:il;\‘:fl': e:nel“l'u xl:’::;fzx;ﬂ shown that there s little correlation

and ::les reel’::t':\\eemtso't:l"?: :::ilfles °f hetween mtracellular potasstum and
hese
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the serum concentration of potassum except that when the serum
potassium 15 low 3t 15 almost mvarrbly associated with low levels of
mtracellulir potassium (Burrows and Sisson 1920 Darrow 1920
Ellinton Wimnhler and Danowshi 1948)

In studying the fictors miolved i distribution of potassium it 1s
necessary to consider —(a) the total balance of the body as 2 whole
with regird to potassium and (b) the factors ivolved in the distribu
tion of potassum between extracellular and ntracellular flud  (a}
‘Under normal conditions the duily mtahe and ontput of potassium s
ahout 4 Most of the loss oceurs m the urme and when the intale 1s
deficient the kadney can only conserse potassium to a hmited extent
the urtne never having v lower potassum concentration than the
serum—it 15 usually much igher and the loss of large quantities of

1n the unne 15 dep upon 1 good unnary fow  Loss
of potassium can also oceur when intestinal secretions are lost s 1n
diarrheea and mtestnal fistyle  the potasstum content of these seere
tions 15 about that of the plasma  (astrie seeretion contams a con
centration of potasstum tywo to four times 1< Ingh as that of the plasma
and considerable quantities can thus be lost when yvoruting occurs or
when gastric suction 15 applied Changes n total bods potassium
result from the balance of the factors outhned above but m 2 grnen
pertod there might alvo have been breahdown of tissue with the release
of potasstum  or svnthesis with its absorption  Thus 1 order to get
an 1dea of the significance of changes in bodv potassium so far as
Inmg tissue 15 concerned 1t 15 necessary also to know the nitrogen
balance over the same perned  Hince the normal ratio of potassium
to mitrogen mn protoplasm is known the crude potassium balance
can be corrected by deducting the change i potassium which should
have occurred as 2 normal accompaniment of the chan,e in Lody mtro
gen  (b) The size of the potasstum 10n m watery solution 1s relatively
smAll (a good deal smaller thn sodium) and according to the theory
of Conway and Boyle (1939) 1t 15 freely diffusable across 2 cell mem
brane Chlorde 10n 1s also freely diffusible but the cell membrane
15 relatively impermenble to sodmm  Conwyy ind Boyle by = con

i ot thermod, ples explam on this basis the
relativ e positions of the vanous 10ms on exther side of the cell membrane
As mwbt be expected therefore when some 1onsc change oceurs 1n the
ext may flow 10 one or other direction
across the cell membrane It has been shown by Darrow (1946 1920)
that 2 mee m extracellulrr bicarbonate Jevel 15 always accompamed
by 1 fall m mntracellular potassium provided the hidney can everete
the potassum which moves out of the cells  Dehydration particularly
that assonated with an 1ncre 1se 1n the osmotic pressure of bods Gwds
15 also associated with 4 transfer of potassium from cells to extra
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ccllular flurd and thence to the urine  On the other hand 1t 1 probable
that a certan proportion of the cellular potassium 1s absorbed on to
protein and that the proportion can change such changes bemg
associated with a transfer across the cell membrane The mos ement
of pot; 1s also mt ly d with carbohydrate meta
bolism, potassium moving n to the cells whenever carbohydrate
metabolism s tahing place (T'enn, 1040)  This 1s a posstble explanation
of why the paralytic episodes 1 Familial Periodic Paralysis can be
precipitated by a high carbohy drate meal or by mnjections of glucose
or msulm  The stimulation of carbohydrate metabolism causes a
ramd transfer of potassium 1nto the cells and thus lowers the concen
tration m the extracellulal flmd to levels which result m museylar
paralysis  The fall in serutn potassium seen after fcommeneemefit of
trentment of diabetic coma 1s probably brought about m part by a
similar mechamsm

Fmally the adrenal cortex 1s concerned i potassium regulation an
merease n funetion resulting m loss of potassium from the cells and
body and a decrease resulting in retention One of the effects of
overdosage withD O C A 1s potassium deficiency with, mn extreme cases

lar paralysis (Eoll orth 1949) and 1t 1s possible that the

potassium loss which has been obsery ed to follow operation 1s assoctated
with adrenal cortical hyperfunction following the operative stress

Most cases of potassum deficiency do not appear to have speafic
signs or symptoms Certmn abnormalities however frequently
pany p defi y and clear up remarhably quckly
when adequate amounts of potasstum are grien It is not at <l
certain whether mtracellular potasstum defect per se can give rse to
any chmical abnormalities or whether a lowermg of extracellular potas
swum 1s necessary before they are produced It does seem, however
that the most speaific elinieal signs of potassium defect those of muscu
lar weakness and changes 1n the electrocardiogram are mvanably
assoetated with low serum levels although there 1s no preewse level
below which they are found It 1s the expertence of the author that
voluntary muscle paralysis 1s always preceded by electrocardiographic
changes and that the latter changes are not infrequently found whereas
paralysts of voluntary muscles 1s comparatively rare  Figs 6 7 show
the typical EC G changes i a case of potassium defierency before and
after treatment The changes which occur may become mamfest at
a serum potassium level of about 3 m Eq /htre (11 7 mgms per 100 ml }
or less They consist of a slight prolongation of the QT interval 1
relation to the corresponding PT mterial a decrease in the height and
on of the T wave wlich may merge with the succeeding P

of the ST segment possible mnversion of the P wave extra
ckh In addition there scems to

a prolongatx
a depression
systoles and aurculo ventrieular blo
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be some vanabiity m the exact shape of the ventmeular complex
(Frgures 6 and 7)

Wy hen yoluntary muscle paralysis oceurs the respiratory muscles are
the Inst to be affected It 15 unusual fo see paralysis 1n cases of potas
sium deficiency  but when 1t does oceur 1t 1s usually seen 1n patients
who are recovering from dinbetic coma i subjects with renal lesions
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ecellular flnd 1nd thenee to the urine  On the other hand 1t 1s probable
that a certan proportion of the celiular potassium ts absorbed on to
protan and that the proportion can change, such changes being
associated with a transfer across the cell membrane  The movement
of potassium 15 also mntimately assoesated with earbohydrate meta
bolism potassium moving in to the cells whenever carbohydrate
metabolsm s talung place (Tenn, 1940)  This 1s a possible explanation
of whv the paralytic episodes m Famihal Penodic Paralysis can be
preaipitated by a igh carbohydrate meal or by injections of glucose
or snsulin The stimulation of ecarbohydrate metabolism causes 4
rapid trnsfer of potassium into the cells and thus lowers the concen
tration m the extracellulal flwd to levels which result mn museylar
parddyss  The fall i serun potassium seen after commencemedit of
treatment of diabetic coma 1s probably brought tbout m part by 2
similar mechanism

Funally the adrenal cortex 15 concerned m potassium regulation an
merease n function resulting in loss of potassium from the cells and
body and a decrease resulting m retention  One of the effects of
overdosage withD O C A 1s potassium deficieney with, n extreme cases
muscular paralysis {Holl orth 1949) and 1t 15 possible that the
potassium loss which hias been obseryed to follaw operation 15 assocated
with adrenal eortienl by perfunction followmng the operative stress

Most cases of potassium deficiency do not appear to have speafic
signs or sy Certain al Iities  howeser, frequently
pany defi y and clear up remarhably quckly
when adequate amounts of potassum are given It 1s not at all
certamn whether intracellnlar potasstum defect per se can give rise to
any imcal abnormahties or whether a lowering of extracellular potas
s 15 necessary before they are produced It does seem however,
that the most speaific elinieal signs of potassum defect, those of muscu
Iar weakness and changes in the eleet d; are bly
associated with low serum levels although there s no precise level
below which they are found It 1s the experiencc of the author that
voluntary muscle paralysis 1s always p Jed b h:
changes and that the latter changes are not infrequentiy found whereas
paralysis of voluntary muscles is comparabively rare Fr.s 6 & 7 show
the typieal E C € changes n a case of potassium defieiency hefore and
after treatment The changes which oceur may become mamfest at
a serum potasstum level of about 8 m Fg flitre (11 7 mgms _per 100 mi )
or less They conssst of a slight prolongatiare of the QT wterval m
relation to the corresponding P interval a decrease m the height and
& prolongation of the T wave whieh may merge with the sueceedung P
rossion of the ST segnuent possible inversion of the P wave extra

adey
systlo)lcs and aunculo ventricular block.  In addition there scems to
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(1) If potassiim can be given by mouth this is the best route
The relatively slow absorption renders tus route practically
harmless if there 15 an adequate unnary flon

116 8  Showng the relatne

olumes of total body and

Martmann s solution requ red to

replace deflaient potassium m an
axerage case

(2) Potassium should never be given without the strietest hio
chemical control when there 1s ohguna or anuna

(8) If potasstum 35 given parenterallh 1t must be given as a slow
dnp there should be not more than 2om Eq (1) of potas
sum per litre and th1 should never be gnen m less than
one hour Not more than three such amounts should be
grven m 24 hours since greater quantities are not retamed
(Darrow 1950)

{4) If a flame photometer 1 not 4+ ulable so that rapid estimations
of serum potassium are not possible and 1f 1t 15 feared that
toxic levels may be reached then eclectrocardiographic
changes should be followed These will always precede any
dangerous chnieal alterations i the heart action and will
give due warmng that toxic levels have beenreached  Indeed
1t may well be that EC G changes are a more rehable index
of the climcal state of the patient than a biochemical estima
tion of the serum potassium level (Mernll Lesmne Somerville
and Smith 1950) Typical changes are n the flrst place
an increase n the voltage of the T waves which become tail
and pomted next a straightening out of the ST segment
so that the curve runs almost straight from the bottom of
the S wave to that of the T wave These changes are seen
m Figures 8 and 10 Prolongation of the P R interval next
oceurs with diminution n the voltage of the P wave and
finally aurcular arrest Next the voltage of the R wave
increases and the duration of the sentncular complev
mereases as does the depth of the S waves until all normal
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such as chronic nephintss or so called nephroenlemasts or, much more
rarely, m subjeets with sprue and m paticnts with Addwson s disease
who have recened too much DOC A Ihe charetenstic features are
sumiar to those seen m fanulind periodic parnkysis

Other ehmeal accomp miments of potissium deficeney are Issitude
or Jistlessness, anorcvia, ntestinal thus, At tines dyrrhees and pen
plieral cedema  Biochermiealhy there may be low serum chilondes and
alkalosis wluch wall not improve howeter much sabne 1s grven untst
the potassium defect 15 corrected  The giving of Jarge quantities of
saline mtravenously wsll often in et agernate the deficiency since
the kadneys exerete greater amounts of potassium under these condt
tions  The condition par execlence 1 whieh potassmm defect pecurs
1s the post operatne patient having continuous gastrc suction and
mtruenovssaline andglucose  Insuchia e e (1) there 15 no potassium
mtshe (2) there s adequate urinary ontput with consequent pot issium
loss (3} there 15 ali alosss (1) there 15 the usual post operatue loss
assoctated with stress, (5) the glucose my stimulate celiular earbo
Bydritc metabolism and Jow er still further the extracelinlir potassium

To summnanze potassium deficiency should be conwdered whenever
the ntal e 1s deficent and unmarv output 15 mamtuned whenever
alhalosis 15 present whenever there »s dehvdration whenever large
quantities of body flmds are lost and have been replrced by physio
fogteal saline andior glucose <olutions 1 most shoched and i many
post operatrie patients  As desenbed under Diabehes®, potassum
deficiency can be assumed to be mvartbhy present when cases of
diabetic comn arc under treatment  Deficiency should be suspected
m potients wth chrome renal disease with so called basc losmg
nephiritis and with ammo acsduna as well 95 m cases with sescre
harrheea such as sprue and ulcerative colitis

‘The Treatment of Potassium Deficiency

1t has been found that patients suffering from the disorders outtmed
above may have Jost as much as 10m Eq {390 mg ) potassium per
lalogram body weght If norml extracellular flwd were used to
correct such o defiest 1t would be necessary to gise about tsace the
valume of the whole patient and tlus would entail g ing 1bout 80 tumes
as much sodwm and chlonde as necessamy The futihty of relying on

physolopgical  solutions such as Hirtmann  to correct the potassium
defect can thus be tealised and 15 tlustrated dagrammatieally 1@

8

Fxﬁl:enhp!ess potasstum 15 highly toeif the level m the extracelllar
flmd becomes too high and cess thon of the heart beat may oceur even
when only temporarv loes! toxic concentritions e reached  The
follossing rules should therefore be adopted —



USL OF ISOTOPLS 123

begn at a serum potassium level of 7-8m Eq /1 (28-31mg /
100 m! ) and death may occur at about 12mEq /1 (85mg/
100 m} )
Intoxication due to overdosage shou]d be treated by the
10n of it caleum g and sodium
chlonide since the effect of potasstum 1om 1s to some extent
antagomsed by calerum and sodmum  In addition glucose
and msulm which results mn the removal of some of the
extracellular potassium mnto cells should be given  If potas

stum mtoxication oceurs m with 1nuna 1t may be
necessary to undertake peritoneal dialysis
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THE USE OF ISOTOPFS (See also Chapter IT)

General Consideration  An element has two parameters by which
1t may be defined the atomie number (the number of protons m the
nucleus of the atom) and the atorme mass (m round figures the total
number of protons and neutrons in the nucleus}) The atomic number
determines the chemical properties and elements of different atomie
mass and slmllar atomic number are 1sotopic Atoms may be stable
or ding upon a of
mass and atomie number

Stable 1sotopes are m general estimated by methods which are
mvolved and tedious whereas the particles emitted by unstable isotopes
can usually be measured by switable and relatively stmple apparatus
On the other hand the radioactive 1sotopes may be highly toxic because
of their radiations B and ¥ particles are the emussions from radio-
active elements which arc most generally used in medicine ~ The range
of B particles depends largely upon the density of the substance
through which they are passing and upon the energy with which they
are emitted this beng a charactenstic property of the particular
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cantaur 1s lest and the scntricular complex assumes o sas
tooth” appearanec Ventneular arrhythmuss may  then
appear and finlly ventnevlar arrest
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neoplasms to a greater extent than n the surrounding tissues  This
fact has been used by Moore (1947) and Boyack et al (1948) to develop
a method for the ciagnosis and localisation of cerebral tumours
Fluorescem 15 the dyestuff used and 1% 15 incorporated in the molecule
to give radicactive dofl: m  This subst: 15 then mjected
and 15 concentrated in and around cerebral neoplasms from 2-17 times
more than 1n the surrounding cerebral tissue  The ¥ particles emutted
from the 131 are counted at the surface of the shull the counts at
corresponding poimnts on either hemisphere ben,, compared Dawis
and co workers (1950) have recently reviewed the use of this method
1n 200 cases of suspected cerebral ncoplasm and compared the results
with subsequent post mortem or operative findings and with the
results of electro encephalographic exammation and ventriculography
on the same patients Much more accurate diagnosis was possible
than by ether of the Iatter two methods Of 95 patients with

L 1 firmed space pymg lesions m only four were
completely erroneous results obtamed 1n only one case was dye so
concentrated as to sumulate 2 tumour when m fict none was present
The test is rapidly carried out 1s no more unpleasant to the patient
than any mtravenous mjection and does not entul any appreciable
hazard from rrradiation

It has been found that phosphorus accumulates i greater quantities
1n cerebral )t than m the sur g tissuc and this fact has
been utilsed by Selverstone Solomon and Sweet (1949) who have
admimstered P32 to patients about to be operated upon for cerebral
neoplasms  This 1sotope on decas emuts a § particle and no ¥ particles
Countin, at the surface would not therefore yield any useful informa
tion  The authors however developed a very small probe counter
which could be inserted mto the brain substance at operation and by
which they were better able to delmeate the neoplasm

Therapeutic Uses Rndioactive 1odme has been used with much
success 1n the treatment of hvperthyroidism both I with a half hfe
of ught davs and 1% with « half bfe of 1. 6 hours having been used

Detwuls of this use are given m Chapter %

Apart from the accumulation of injected P* 1 neoplastic tissue as
already mentioned this 1sotope following the route of naturally
occurring P#1 15 deposited to a very great extent m bone For this
reason P? has been used i the treatment of leuhzenmas and multiple
myeloma (Warren 1945 a and b) and in polycythemia vera (Hall
et al 19to) One can conclude that 1t 1s a very useful therapeutic
1gent for cases of polycythemiavera but that httle more than tempo
rary refuission ean be expected to follow 1ts use i leuhemua although
1t1s probably a more convenient means of wradiation than conventional
deep \ rav theripy
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150tope from which they are derived  In body tissues this range 1s
usually not more than a4 few millimetres y particles also have 2
range determned by their energy and by the substances through which
they are passing but therr penetratmng power 1s relatively very Iigh
When these particles traverse the tissues they cause ontsation and upon
this depends the biological effect  Sumilarly, the detection and subse
quent counting of these particles depends upon ther abihty to produce
10msation m the counting chamber

The particular particles emitted and the mean energies of these
prrticles 15 2 charactenstic of each radionctwe 1sotope and 2 further
fundamental property 1s that each and every atom of a grven 1sotope
15 equally hable to dismtegrate within a grven time the likehhood of
this occurring also bemg  characterstic umgque to each 1sotope
I actnaty  be defined as the number of dismtegrations oecurnng
per second 1t can thus be seen that the activity of a given 1sotope
simple will {alf off geometrieafly 1e  the time taken for the activity
to decrease by half will always reman the same  This period of
time 1s called the half hfe and 15 & charactenistic constant of each
mdividual radionctive 1sotope

Stable 1sotopes particularly deuterium and heavy carbon have been
and are being used n research but the technical difficulties are great
50 that there have not been any 1mmedinte uses mn climeal medieme
Consideration will therefore only be grven to the radioactive 1s0topes

Radioactne 1sotopes are bemg used m medicme for three mam
purposes research dingnosis and therapy  Therr use for rescarch
purposes 15 often elegant and highly frntful but 1t 1s not proposed to
deal with tins aspect except to point out that this 1s undoubtedly the
field wherem their use has vielded the greatest returns particularly
m elueidating vanous aspects of metabohsm

Diagnostic Uses  One method of utilising radioactive 1sotopes 1s
to use an 1sotope of an element which 1s concentrated specifieally by
the parficular part of the body under studs  The best example of this
1s the use of radioactive 10dme m the study of thyroid function

Todme 1s concentrated m the thyroid to @ muel greater extent than
m other tissues and the extent to which 1t 15 taken up can be measured
by countmg, the y particles at the surface of the shin over the thyrod
Details of the methods which have been evolyed for tlus purpose are
given i Chapter

Another method whereby ridioactive 1sotopes can be used for
diagnosis 1s to mcorporate a surtable unstable 1sotope m a compound
which 1s concentrated in the tissue or organ under consideration
For example 1t has been shown that capllaries of most neoplasms are
more permenble to certan dyestuffs than normal capillaries (I udford
1929) 'These substances are therebv concentrated 1n and around
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i Castles mtnnsie factor {Berh et al 1948)  Abo the feces of
patients suffering from pernictous anemia contain large quantittes of
B,s (Dvhe ef al 1920) and 1t seems that the most likely explanation
of the facts known at present 1s thit vitamin B, Castles extrmsic
factor and ant: anzmic prinetple are all sumilar substances  Castle s
mtnnsic factor bemg necessary for the adequate ahsorption of By,
from the alimentary tract Anti anzme principle mav be a conjuga
tion of B;; and intrinsic factor but if so there must be other sources than
the alimentary tract of intrmsic factor n the body

Although 1t now seems fairly certain that the hev metabole factor
I pernicious anema 1s vitamin By, or a closely related substance
this 15 by no means the cace 1n many other tvpes of macroes tic anemiz
Although there have been some controsersial results 1t seems that
sitamin By, 15 frequenthy neffective or onlv shghth effectne m
cases of so called permicious anzma of pregnancy and n cases of
macrocytic anzma associated with steatorrhea or m anzmis followng
gastrectomv {Unglev and Thompson 1950 Patel and Kocher 1950
Conwas and Comway 1921) In such cases the admmstration of
folic acid by mouth 1 fully effective and this theripy does not seem to
precipitate neurological lesions (Girdwood 1950)

Vanous substances closely related to vitamn B;, all of simlar
chermieal formula and all contaming cobalt have been obtained from
different sources or by chermical modifications They have been
labelled B, By, Biz By (Smmth 3951 Unglev and Campbell
191}

Although some preparations of B;, are still obtamed from liser the
greatest source 1s from the svnthests of this vitamin by streptomyces
2rseus  Therapeutically all the B;, analogues have sumilar actions
The 1solation of vitanun B, has made 1t obvious that the presviously
accepted mechanism for the production of permicious anzrma must be

derabl dified but suffi facts are not vet avulable for
the adequate svnthesis of a nen hyvpothests
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FOLIG ACID AND VITAMIN B12

Since the diseovery that folic aad in dailv doses of about 2 5 mgm
will cause the rapd remission of most cascs of megalocvtic anemia
wmeluding pernierous anama there has been much renewed mterest 1n
the factors involved n normal hemopoesis  Partieularly mtrigung
and important were the facts that active hver extricts contamed hittle
or no folie acid and that folic acxd when given to patients suffering
from pernicious anerma not only did not eure anv neurological lesions
which might be present but mmght even preepitate such lesions
{Israels and Walhinson 1949)  The 1solation of vitamin By, wdepen
dently and almost sunultaneously m Amerxca and England {Riches
etal , 1938  Lester Smith 1948) has marked a {urther very important
step fornard It s evident that vitamn B, i parenteral doses of
only a few mucrograms will cause a d
m cases of purnicsous anemia and that the neurological Jesions the
glossitis and the general feelings of lassitude and malaise associated
with permetous anamia are \lso all rcheved by By, gen parenterally
Ver satisfactors results are obtuned from doses of the order of
20 pg every other week (Ungley 193% 1949b)  In addition neuro
Iogiea) Jesions precipitated by folie acid may be benefieilly affected by
B, (Fuld 1950)

Whereas folic aaxd 15 effectnne 1 stimulating haemopowesrs when
gnven by mouth witamin By, s quite meflfeetive orally unless given
1n doses about one hundred times as great 1s are necessary parenterally
Smaller doses 1re effectne however 1f they arc accompamed by
normal gastne Juce or by stomach preparations hnown to be nieh

wble hemopoietic respon:
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sex hormones and vitamm C are necessary for the mamtenance of
normal bl activity and an adequate protemn intahe 1s necessary
to provide the raw matenal for the laying down of organic matrrc by
osteoblasts Thus as has been well hnown for years osteoporosis
oceurs in scurvy  Most commonly however the condition 1s seen in
post menopausal women and m the semle of both sexes almost cer
tamlv as a result of deficient cestrogens or andro,ens {Anderson 1900b)
Tt 15 also seen from the same cause 1n ovanan agenesis m Klinefelter s
syndrome 1n eunuchoidism and m hvpopitwitasism  Osteoporosis
ocecurring m ly 1s also probabl darv to the hypogona
dism so frequently present m this condition  at all events 1t responds
to the exhubition of sex hormones Malnutrition may result wn
osteoporosis as a result of the poor protem mtake and 1t 1s possible
that a similar state of affars may occur secondary to hyperthyroidism
and to long standmg poorly treated diabetes mellitus Excessive
outpouring of the gluco corticords from the adrenal cortex such as s
seen n Cushing s syndrome or in prolonged stress also results n
osteoporosis probably because of the eatabolic effect of these hormones
on twmsue proten The mhented defect of mesenchymnl tissue
osteogenesis ymperfecta 2lso results 1n osteoporosis  In this condition
the osteoblasts are probably if anything, more active than normal but
they fail to lay down an adequate organic matrix  Finally 2 few
cases of osteoporosis have been reported where none of the above
factors appeared to be mvolved

Clinically osteoporosts most frequently affects the vertebre and
pelvis and the post menopausal and senile types are the most fre
quently seen It 1s as would be expected more common 1n women
thanin men It may be entirely symptomless but there may be pam
m the back varymg from a slight ache to one of great seventy  There
1s usually a gradually mereasing hyphosis and frequently the vertebral
bodies become narrowed and biconeave from pressure of the mter
vertebral discs which become enlarged Collapse of the vertebral
body may occur and even this may only be found ncrdentally at an
\ ray examunation for some other condiion  Uf osteoporosts occurs
from lack of sex hormones before the epiphyses are united as n the
congenital conditions outlmed above there 15 deltyed unton of the
eprphyses and this gives rise to the deformuty of so called  eptphy
siis 1 addition to the osteoporosis  Albright pomnts out that the
lamumna dura round the teeth always remams ntact in osteoporosts
and that m difficult cases this may be an important pomnt of differen
tiation from eneralised osteitis fibrosa cvstiea  Biochemically the
serum ¢alelum 1s normal and so usually 1s the serum phosphate though
this may be slightly rased i the post menopausal group  The serum
alkaline phosphatase 15 also normal
PCM 9
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METABOLIC BONF DISEASE

Taol

Osteoporosss and Ost: 1

The 1 aluable mnd llummating work carrted out on hone metabohsm
under the direction of Fuller Albright has recently been summansed
(Albnght and Rexfensten 1948)

These wthors emphasie that demneralisation of bone can eecur
erther as a result of trophy of the orgame matrix or as a result of some
defect n calemm or phosphite mctabolism  osteoporosts 15 used
striethy for the former and osteomalnea for the latter set of conditions
A further pomt of emphass of great importance 15 that stress and stramn
are patent stimuh to osteoblastic activity and that ostcoblasts are the
souree of the lugh serum alhaline phosphatase levels found 1n so many
bone diserses  Ihe level of serum alkahne phosphatase tuhen m
conjunction with the nmount of diseased bone, affords i the absence
of hver disense some ndication of osteoblastic netiaty  for example
of all bone discases active Paget s disease n winch there 1s tremendous
osteoblasbe activity has the Inghest serum alkalne phosphatase
leved per umt of bone iy olyed

Osteoporosis  This can result from Ioeal causes as m disuse
atrophy where Jack of movement whether resulting from sphnting or
from local disense dimmishcs the normal meehanical stresses nd
strams present m the bones and so deereases ostcoblastic activity below
norma)  In normal bone there 15 a continuous loss of the tuneral
clements and simultaneously 1 contmuons mneral deposition by me s
of osteoblashe ictinats  Therefore disuse with resultant diminished
osteeblashie setaty will nevitably result 1 some loss of minerals
from the bone

Osteoporosss from general Cruses oceurs s the result of lach of the
niormal phy«clogiend stimuli to osteohlastic activity from lack of the
nutnihonal elements required to Jay down organie bouy matr or
from exeessise breakdown of the orgame framework of bone The
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pseudo fractures  (1v) Gross sheletal demmnerabsation apparent
radwlogically

Osteomalacia may result from deficient ntake or absorption of
calemm or phosphate as a dretary defect secondary to deficiency of
vitammn D or dary to st + to vitamm I} may
also result i osteomalacia very large doscs being necessary m such
cases to produce a cure  Osteomalacia may also result trom excessrve
caloium loss 1n the urine such as oceurs in renal acidosis resulting from
o called nephrocal 1 from the 1l tubular defect described
by Fanconi (1936) or from cases of 1diopathic hypercalcunia n which
there 1s excessie renal loss of caleum without acidosis and with
normal or low serum caluum levels  In Albright s view, renal nchets
resulting from total deficiency of renal function 1s quate distinet from
osteomalacia and 15 n reality osteitrs fibrosa cvstica secondary to
parathyroid hyperplasia

Treatment of osteomalacia must obviously be related to the cause
Nutnitional defect and lach of or resistance to vitamm D are easily
rectified the usual remedies should be applied to cases of steatorrheea
Osteomalacia resulting from nephrocalemosis is dramatically reheved
by the giving of alkalis It should be noted howeser that potassum
deficiency not mfrequently oceurs n this syndrome and m this event
potassum should be mcluded m the alkabne salts admmnstered
The cxtrates are usually grven and 5-15 grams per day mav be necessary
to relieve the condition It s perhaps fortunate that wdiopatine
hyperealeuria rarely d S5 smee therapy by
means of a i h calemm mtake and adequate amounts of vitamm D
though curing the osteomalacia may result n the mncreased formation
of renal calculi
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Treatment of osteoparosis should be directed to the cause In
the vast majonity of cases this 1s the madequate stimulation of osteo
blastic netrvity by the appropriate sex hormones and stilbeestrol and
testosterone are very effective ;mn ameliorating the conditton  About
1mg per dvw of diethy! stilbeestrol 1s fully effective but 1t mny tahe
as long as 80 days before the results of this therapy become maximal
no effects can be detected before about ome wceh This therapy
should be mterrupted for about one weeh 1 every five n order to
prevent the deselopment of metropathia  Testosterone compounds
m 1y also be grven to females provided they do not produce too much
masculmisation A dose of 10 or 20mg of methyl testosterone per
day by mouth 1s usually effective  Oedema may be produced n old
people by this therapy, in which ense they should ko recerve a low
sodium diet  Although patients so treated 1mmprose remarhably and
soon beecome symptom free and though balance studies show
considerible calelum and phosphate retention 1t takes a very con
sidcrable time before iny convineng increase i bony calefication
oceurs 15 Judged from the X ray picture

Osteomalacia  Osteomalacia beng defined as that condition
resulting from the faillure of calelum salts to be deposited m newlh
formed orgamec matnyx, 1t 1s essential that the solubthty product of
1ome serum calcrum and phosphate 15 too low to permut local precipt
tation of the cileum phosphate carbonate complex by osteoblasts
Ihus biochemically one may find a low serum caletum with normal
phosphate = low phosphate with normal caleum or low caleum and
low phosphite Smcc resorption of bone continues at normal or
ncreased rates this may eventually Jend to defimte weakenng of the
bony structure with the rcsultant increase mn stresses and strains actin,,
ag 2 strong stimulus to osteoblastic activity  This increased activity
15 reflected by an mereased level of serum alhalme phosphatase  The
decalaification and bony weahness may result mn so called pseudo
fractures before there 15 anv definite X ray evidence of generalﬁed
mereascd transhuceney

The fractures charactensticilly affect the cortex of the bone masy
he symmetrical and look on the X rav like fant wedge shaped zones
of translucency  Histologieally there 1s a large amount of decalefied
callus present  They have been described by Looser (1920) and by
Milkman (1930) wnd Albright et al (1946) regard them as a characteris
tie featurc of ostcomalacia  Fmally the decalerfication of the sheleton
may become obvious on X ray exammnation Osteomalacin 15 thus
dnvaded by Albright and his colleagues nto the four stages (1) Low
erum calerum and/or phosphate with normal alkalne phosphatase )
Low serum caleim and/for phosphate with high alkaline phosphatase

() The chemical changes of (1) together with X ray evidence of
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D Single ventricle —
(1) with pulmonary artery arsing from a rudunentary
outlet chamber
(2) with pulmonary stenosis
E Transposition of the great vessels with pulmonary stenosis
F Patent foramen ovale with pulmonary stenosts
G Ebsten s disease with patent foramen ovale
H Anomnlous venous return —
(1) pulmonary arteriovenous fistula
(2) supertor vena cava emptying into the left auncle
Pulmonary Flow greater than Systemic Flow and/or Pulmonary
Artery Pressure Normal or Increased
A Easenmenger s complex
B Transposition of the great vessels —
(1) complete
(2) partial
C Isolated septal defeet —
{1) auncular septal defect
(a) uncomplicated
(&) Lutembacher s disease
(2) ventricular septal defect
D Aortic atresia with patent ductus arteriosus
E Smgle ventricle —
(1) with both great vessels anising from the rudimentary
outlet chamber
(2) with the aorta ansing from the rudimentary outlet
chamber
F Truncus arteriosus
G Patent ductus artertosus
H Anomalous venous return with pulmonary vems emptymg
mto the vena cava or the nght auncle
Pulmonary Flow Equals the Svsterme Flow at Rest and After
Exercise
A Pure pulmonary stenosis
B DPatent foramen ovale as an 1solated anomaly
C Coarctation of the aorta —
(1) adult type
(2) mfantile type without patent ductus arteriosus
D Double aortic arch

Surgery can correct patent ductus arteriosus coarctation of the

aorta

fistula

(adult type) double aortic arch and pulmonary arteriovenous
It can mmprove the tetralogy of Fallot tricuspid atresta

pseudotruncus arteriosus single ventricle with inadequate pulmonary
blood flov (1D) and pulmonary stenosis with patency of the foramen



CHAPTER V

CARDIOVASCULAR DISEASES
by
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with a sechion on

ELECTROCARDIOGRAPHY
by
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Congenutal heart discase  Treatment of myocardial wnfare
tion by anticoagulants Rheumatic ferer Pulmonary
hypertension  Pheochromocytoma 1 he Collagen discases
Polyarteritis nodosa D ted lupus eryth
Dermatomyositts  Scleroderma

CONGENITAL HEART DISEASE
THERE are many classifications of congemtal heart disease based on
anatomical grounds on the presence or absence of cyanosis and on
altered heemodynamics  The last has the advantage of having more
apphieation to the possible surgical correction of various lestons  The
followmg classification 1s after Bing (1949)

Table III
Classification
I Pulmonary Flow less than Systemre Flow
Pressure Usually Decreased
A Tetralogy of Fallot
B Pscudotruncus arteriosus
C Tricuspd atresia

Pulmonary Artery

1.
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of blood from 1 rious regions 1s analysed and especlly 15 thus so af
the aort 1and pulmonary artery arcentered  Itis though of particular
value 1 enabling calculations to be made of the pulmonary and
systemie arterral flons and the effeetrve pulmonary blood flow  The
caleulations are made as follows accordimg to the Y¥ich principle
(after Bing) —

Pulmonary arterat _ O uptake in ccs per munute 100
blood flo content of blood in the 1
pulmonary vein—O content
of blood’ m the pulmonary
artery (vals per cent)
Sy teme arternl  _ O uptake m ¢es per minute 100
Llood flow O contentofblocdmasystemie > 1
artes content of myxe
venous blood (vol per cent}
Effeutive pulmonary O _uptake in ces per ynute 100
blood flow ~ O content of blood i the X 1

pulmonary tem—0 content of
muted venous blood (vols per
cent }
These caleulations are only approwmations and pulmonary venous
blood 1s assumed to be 98 per cent saturated
The concept of effective pulmonary blood flow (Bing et al 1947)
meamng the volume flow of blood which after 1ts return to the nght
uricle ultimately reaches the pulmonary alveoli 15 useful i enablin,
the followmg caleulations of shunts to be made —
Right to left shunt — pualmonary artery blood flow munus
effective pulmonaty blood flow
Left to nght Tunt = systermc pulmonary blood flow munus
effective palmonary’ blood flow
In the tetralogy of Fallot the effectve pulmonary blood flow 1s
low and the shunt predominantly right to left Treatment consists
m the effectrve pul y flow by a Blaloch (1946) ty pe of
anastomosts usually the nght subelavian artery to the night pulmonary
artery (if the aortic arch 1s on the left) or a Potts (1948) anastomosis
between the aorta and pulmonary artery or remov al of the obstruction
1o the outflow from the nght ventrnicle {Brock 1948) The pulmonary
stenosis 1s usunlly mnfundibular and may be reheved by resection of
part of 1t
The results of all these procedures are good and which 1s done
mamnlv depends upon the preference of the sur,eon  Blalock has now
the largest semes and Taussg et af (1950) recently analysed the
results of 716 patients sufferng from Fallots tetralogy who were
operated on by lum  The mortality was 19 per cent  Of those who
were greatly benefited by operation over 80 per cent are domng well
sin months to five years later
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ovale It s still experimental 1n the closure of auricular and s cntri
cular septal defects, i the creation of aurteular septal defects as 1n
transposition of the great vessels and m the transplanting of great
vens from one side of the heart to the other as m transposttion and
m various anomahes of venous return

It 1s proposed here to discuss the diagnosis and treatment of those
lesions which have madequate pulmonary blood flow and s hich ean
be improted by surgery

The Tetralogy of Fallot

The tetralogy consists of pulmonary stenosis or atresia dextro
position of the aorta a high mterventricular septal defect and right
ventricular hypertrophy It 1s the most common form of evanotic
congenital heart disease  Cyanosts 1s either present at birth or des elops
fauly shortly afterwards and sometimes becomes much worse when
the ductus closes which 1s usually delaved until between 6 and 18
months of age Clubbmg 1s marhed Dyspnaea 15 present from an
early age and squatting on the haunches «fter exercise 1s common
Growth 1s impured but mtelligence as opposed to educational oppor
tunity 1s normal as 1n other forms of cyanotic congemtal heart disease
“ Congestive  attacks i which 4 chuld becomes very cyanotic
dyspneerc and even unconseious are common and are believed to be
due to an merease mn the right to left shunt consequent upon a decreased
systemie arterial resistance They are helped bv oxvgen mhalation
and morphine

There 1s sometimes enlargement of the left chest and elevation of
the left mpple due to night ventricular enlargement (not to be confused
with scoliotie chest deformuty) There 15 usually a systohe murmur
heard down the left sternal border but this may be absent 1n pulmonary
atresta and replaced by a continuous murmur heard over most of the
chest due to bronchal collateral blood flon  The second sound 1>
single and sometimes a little louder than normal due to the proxmmty
of the aorta to the chest wall

Fluoroscopv shows the right ventricle to be enlarged the pulmonary
artery shadow slight or absent and vascular markings i the lungs
decreased  In about 20 per cent of pattents the aortic arch 1s on the
nght Angocardiography 1s a useful diagnostic ud and shows stmul
taneous filling of the aorta and pulmonarv artery (if there 1s pul
monary stenosis and not atresta) but 1t has the further advantage of
showmg the approximate size of the mamn pulmonary artertes and the
position of the mnominate and subclavian arteries which might be
used for an anastomotic operatron Cardiac catheterisation 1s of
diagnostic help 1f pressure records are tahen and the oxygen content
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Single Ventricle with d 3y Outlet Ci

In this edndition there1s a lar ridge guarding the rud Y
chamber which lies in the region of the pulmonary conus If the
aorta anses from this chamber the child will be under-deyeloped but
the lungs beng supplied by a pulmonary arterv ansing from the mamn
chamber will be well vasculanised  If both great vessels arse from
the chamber there will be both under development and madequate
pulmonary blood flow  Here will be discussed the situation m which
the pulmonary artery anses from the rudimentary chamber and the
orta from the mam chamber

Cyanosis and dyspneea are severe  On fluoroscopy the lungs are
clear the rud v chamber shows as a | 1n the region
of the pulmonary conus and there 1s msignificant enlargement of the
night ventricle 1n the left anterior oblique position  The condition 1s
distinguished from tricuspid atresia both by the shadow cast by the
rudimentary chamber and nght not left axis deviation 1n the electro
cardiogram

Catheterisation may suggest the diagnosis 1f the oxygen content of
blood n the nght ventncle 1s much higher than in the nght aunicle
Anastomotic operations are theoretically advantageous but the
mortality 1s very high

Pulmonary Stenosis with Patency of the Foramen Ovale

In this malformation the pulmonary stenosis is nearly alwavs
valvular and the foramen ovale remams patent Chnically there 15
marhed dyspncea and cvanosis develops after birth  The night heart
becomes much enlarged and often leads to enlargement of the left
chest The nght ventricular and aurieular pressures are high and
there 1s often a pronounced a wave it the jugular venous pulse
with insome instances a pulsatingitver  There1s usually a pulmonary
systolic murmur and 10 the pulmonary area a smgle weak second
sound The fluoroscopic appearances are those of an enlarged nght
heart with vigorous auricular pulsation post stenotic dilatation of the
pulmonary artery and poorly seen peripheral 1ascular lung markings
The electrocardiogram confirms the mght ventricular enlargement
but there may also be tall P waves and a prolonged PR interval On
cathetenisation there 15 4 low pulmonary artery pressure and high
right ventnicular and lar p A d phy shows
delay m filling the pulmonary artery and the aorta may be filled via
the patent foramen ovale the left auncle and left ventricle

Anastomohic operations 1n such patients may cause temporary
improvement 1f the fornmen ovale subsequenthy closes but might
heart fallure usually results The Brock (1948) tspe of pulmonary
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Tricuspid Atresia

When there 1s atresr of the tricuspid valse there 1s under develop
ment of the right ventricle and either an auricular septal defect or
patency of the foramen ovale Blood wsually reaches the Jungs via
an mterventricular septal defect and the dimmutive nght ventrncle
but 1t mv do so by the norta and a patent ductus arteriosus or by
bronchral artenes

The symptoms and signs are sumlar to those of Fallot s tetralogy
Radiologically, however, 1n the anteroposterior view the pulmonary
artery area 1s concave but the left ventricle 1s enlarged In the left
anterior oblique position the dimnutive nght ventricle does not project
beyond the line of the aorta  Electrocardiographieally 1t 15 the only
form of cyanotic congemtal heart disease with left axis deviation
(excluding dextrocardin) The diagnosts should be made on these
findings and while angiocardiography may confirm 1t cathetensation
15 of httle help

Treatment 1s erther by o Blalock or Potts type of anastomoss
Taussig et al (1950) reports that with the Blaloch type of anastomosis
the over all mortality was 33 per cent

Pseudotruncus Arteriosus

In truncus artertosus 4 large vessel over rides hoth ventricles and
there 15 ¢ ventricular septal defect and nmght ventncular hypertrophy
In true truncus arteriosus the pulmonary arteres arse from this mamn
trunk and as the pulmonary blood flow 15 quite good disabrlity 15 not
great In pseudotruncus arteriosus there are no pulmonary artertes
ansmyg from the mam trunk and the lungs are supphed by bronchial
collateral vessels or via & patent ductus and the pulmonary arterzes
In this disease cynosis and disability from birth are severe  Taussig
and Colen (1950) have laxd down the following five most important
diagnostic signs —

(1) A continuous murmur from coll iteral pulmonary blood vessels

(2) A promment aortic hnob

(&) Absence of the normal shadow cast by the pulmonary arterses

(4) Anomalous retro cesophageal vessels distorting the barum
filled cesophagus

(5) Some degree of oxygen unsaturation of arteril blood

Angiocardiography offers the best aid m dirgnosis If there nre
pulmonary arteries and the pressure 1s low within them a Blaloch
anastomosss 15 possible but if they are absent an attempt may bemade
i1l further to mcrease the collateral blood flow to the lungs by stripping
the panetal pleura and encouragmyg the growth of yasculr pleural
adhesions (Barrett and Dales 1048)
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mn the first two months are cardine farlure with or without further
dial infarction mfarction and penpheral arterial

embohsm Hellerstein and Martin (1947) found that 115 per cent
of patients with myocardial infaretion developed chnieal evidence of
thrombosis or embolism

What then can be done to improyve these mortality figures with ant:
coagulant drugs ® Wright ef al (1948) 1 2 very large and well con
trolled senes of patients reduced the mortality from 24 to 15 per cent
largely by decreising the number of thrombo embolic compheations
Tulloch and Gilehrist (1950) found that anticoagulant therapy halved
the mortality rate during the first stv weehs following myocardial
infarction and thrombo embole comphieations were reduced by the
same amount

The complications of anticoagulant therapy are well known and m
the absence of safer drugs than are at present available treatment
must be carrted out m hospital and should be continued for three to
four weeks The scheme of dosage for Heparin and Dicoumarol 1s
outhned in the previous editton (pp 148 149) Heparm remams a
safe anticoagulant but of course has the disadsantages of having to
be mjected and of expense It should still be used 2t the start of
treatment 1f Dicoumarol 15 also to be used but other anticoagulants
such as  Tromexan [bio 8 3! (4 oxycoumanmnyl) ethyl acetate] (m
oral doses of 0 9 to 1 2 grammes for the first two days and then 03 to
06 gramme dalv depending on the prothrombmn time} may well
replace Dicoumarol because 1t 15 effectrve withm 86 hours of admims
tration 1ts main effect passes off in the same time (Burt ¢f al  1949)
and hemorrhagic complications are relatively uncommon

Thus there 15 considerable evidence that anticoagulant therapv
should be given to patients as soon as possible following myocardial
mfaretion and 1t can reasonably be expected to lessen the dangers of

pul v and hol, and recurrent coronary thrombosis
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valvulotomy 1s the only known form of satisfactory operation and the

results may be very good pulmonary regurgitition rarely bemng

produced
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THE TREATMENT OF MYQCARDIAL INFARCTION BY
ANTICOAGULANTS

Occlusion of & coronary artery by thrombosis 1s not necessarty
followed by myocardial mfarction and myoeardial mfaretion sometimes
occurs without coronary occlusion Hence myocardial nfarction
should be diagnosed when there 1s evidence of dead muscle te
large broad Q waves m the electrocardiogram fever leucocy tosis and
a raised erythrocyte sedimentation rate

The mortality figures for my ocardial infarction are dufficult to assess
but under the usval therapentic remme of morpha bed rest and
oxvgen mhalation (which presumably rases tissue oxygen tension)
certain facts can be stated with some certanty There 15 a real
nerease m deaths from myocardial infarction (Rvle and Russell 1949)
Apart from patients who die before bemng admitted to hospital about
a quarter will die withm the first two months, about half by the end
of 2 year about two thirds by the end of the third year and about
four fifths by the end of five years (Katz et ol 1949) In men under
10 years of age a verv careful analysis by Yater and lus colleagues
(1948) has shown that 31 per cent died within two hours of the onset
of infarction and a turther 18 per cent died within 24 hours  Simlar
figures are not available for older patients but it 1s probable that 1
Ingher proportion surviie sufficiently long for them to b treated in

d1ov aseyl

tal
hu’}};lle crude mortality rate for hospital patients without any specific

treatment 1s 1n the region of 80 to 40 per cent The modes of death
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m the first tno months are eardsae fulure with or without further
myocavdril mfaretion pulmonary mfarction and peripheral arteral
embolsm  Hellersten and Martin {1947} found that 11§ per cent
of patients with m ocardil mfarction des eloped cluneal ex dence of
throsmshosts or embalism

What then can be donc to improve these mortality fiures with ants
congulant drugs 7 Vinght ez of (1948) m 4 very farge and well con
trolled senes of patients reduced the mortality from 24 to 15 per cent
largely by decresing the number of thrombo embohe complieations
Tulloch and Gilehnst {1950} found thnt anticosgalant therapy halved
the mortality rate dumn, the first sy weehs followng myocardial
wfarction and thrombo embohe comphications were reduced by the
same amount

The compheations of anticoagulant therpy are well hnown and
the absence of safer drugs than are nt present av-ulable trettment
must be earried out w hospital and should be contmued for theee to
four weeks The scheme of dosage for Hepann and Dicoumarol s
cuthned m the previous editton {pp 148 149) Heparm remams a
safe antieongulant but of course has the dsadsantages of baving to
be injected and of expense It should stifl be used at the start of
treatment 1f Dicounarol 15 also to be used but other whicongulants
suchas  Tromexan fbso 3 8! (4 oxycoumannyl) ethvl acetate] (in
oral doses of 09 to 1 2 grammes for the first two days and then 03 to
06 gramme daby dependmg on the proth bin time) may well
replace Pireoumarol because 1t 1s effectine withm 36 howrs of admnis
tration Ats mam effect passes off 1 the same time {Burt et ol 1949)
and hemorrhage compheations are relatively uncommon

Thus there 15 conmiderable evidence that ~muicoagulont therapv
should be given fo patients os s0on as posstble following mvoeardinl
wfarctson and 1% ¢ reasonably be expected ta lessen the dangers of
pul y and syst hohsm and recierrent coronary thrombosis
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RHEUMATIC FEVER

Rheumatic fever occurs 1 every country in which 1t has been sought
although 1t 1s much more common mn northern countries with cold
damp chmates It has 2 maximal meidence in the spring and autumn
mnd 15 especially common m over cronded poverty stricken areas
The disease 1s & httle more frequent i females than males and the
greatest merdence of first attacks is between five and ten vears of age
Furst attachs after the age of 20 are rare but recurrences or *reactiva
tion ” of previous rheamatic carditis may oceur at any age and there
are an mereasing number of reports of active rheumatism in the very
elderly

The mnfectise theores of mtiology of acute rheumatism remam
unclear ~The virus theory of Schlesinger and others has now largely
been superseded by the streptococeal theory It 1s well known that
outbreaks of upper resprratory tract nfection are followed by an
mereased meidence of acute theumatism  The responsible organism
1s thought to be a hemolytic streptococcus group A but while there s
an merease 1n streptococcal antibodies [especially antistreptolysin O
(ASO)] m rh 1¢ child these org; are very rarely found
m affected hearts or jomnt fluds  Accordingly the theory has been
advanced that acute rheumatism 1s one of several  post streptococeal
states and 1s dependent upon an abnormal antigen antibodv response
That hypersensitivity does play a role 1s supported by the experiments
of Rich and Gregory (1943) and others who have mduced serum
sickness m animnls and produced very smmilar visceral lesions to those
found n acute rheumatism Another ztiological factor that should
be mentioned 15 that Wilson (1943) beheves that acute rheumatism 1s
a hereditary disease and carried as a single autosomal recessive gene

There 1s therefore now a Jarge superstructure built on a few distinct
foundation stones that acute rheumatism 1s 2 disease resulting from
an ak 1 resy to mfection by hemelytic streptococe: group A
and the abnormal response 1» 1n some way a hereditary characteristic

Clintcal  The common features of acute rheumatism are migrating
poly arthritis myolvng especially the knees and ankles fever carditts
subcutaneous nodules erythema marginatum and tachveardia or
bradycardia  There 1s no specific test for the disease but the erythro
cyte sedimentation rate 15 usually mcreased Carditis may be mam
fested by heart failure pericarditis with or wathout efluston and
vamous murmurs  Systolic murmurs are verv common and if loud
and persistent and associated with cardiac enlargement usually indicate
permanent ecardiac damage Transient apical diastolic murmurs
(Carey Coombs murmur) may not ndicate permanent damage but
should be regarded serously Brady cardia oceurs 1n about one third
of patients (Glazebrook and Thomson 1941) Nodules are more
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common 1n clildren and practically always mdicate carditis  the
carditis 15 probably active when further erops of nodules are occurring
but 1s not necessarily active m the presence of persisting nodules The
less rhenmatic 1ons are abd I pamn (rheumatic

pseudo appendicitis ) rh tic p with pul
monarv nfiltrations due to I hagic alveohtis epistaxis and
mental disturbance thought to be due to a cerebral arteritis

Flect d phic evidence of prol of the PR intersal 1s
probably of httle diagnostic importance (Reyersbach and Kuttner
1940) but 1t1s interesting that the time honoured sign of grave rheuma
tism a soft first heart sound 1s associated with delayed aurncular
ventricular conduction (Levine 1948) Prolongation of the QT
mterval 1s also of httle value being merely part of the overall estimate
of activity (Crarge e? al 1920)

Treatment Salicy lates retamn an important place m the treatment
of acute rheurnatism  They do not however appear to have anv i
fluence m preventing chrome carditis even when given in massive doses
asadvocated by Coburn (1944)  Their mode of action has recently been
investigated by Rexd et al (1900) who found that the prineipal pharma
cological actions are to stimulate protemn katabolisa and aggravate
a respiratory alhalosis  As a result of increased protemn hreahdown
there 15 a reduction 1n cellular water later followed by a decrease 1n
plasma volume and this dehydrating action 1s associated with relef
of jont pamn and swelling and a fall m the erythrocyte sedimentation
rate

In 1949 Hench wnnounced that Compound E {Cortisone) had a
fav ourable effect on three patients sufferig from acute rheumatic fever
and carditis and 1t was d that pituitary ad phic hormone
(ACTH) would probably have the same effect A vear later Massell
and s eolleagues m Boston pubhshed a report on ten patients treated
with ACTH for periods of 10 days to 14 weeks  In general the clinieal
Tespanse was satisfactory n mine patients and in three significant
systolic and diastolic murmurs regressed  The fluid retaimng proper
ties of ACTH were generally controlled by a lon sodwm diet and
mercurial diureties

The mode of action of these drugs 1s unknown but Hench (1950) has
developed the hypothesis that a susceptible rheumatic subject 1s
sensitised by inhenited or environmental factors and develops what
mmght be called the latent rheumatic state ‘When an unknown
mmtant probably produced by hemolytic streptococer 1n the throat
1S present in a patient n a Jatent rheumstie state a clmieal attach of
theumatic fever will develop  The reaction 1s 1n two parts eudative
and prolferative and there 1s evidence that cortisone or ACTH ean
suppress both reactions  These hormones do not shorten the duration
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of the latent rheamatic state wlhich 1s probably between 6 and 12
weehs, and if withdrawn prematurely relapse will follow  The ultimate
possibilities of these and related drugs are great but they e not yet
the panncen for qeute rtheumatism

Prevention  On the basts that throat mfections with hemolytic
streptococer are intimately assoctated with climeal attacks of rheumatie
fever attempts have been made erther to treat such infections at the
earliest possible moment or to pres ent them altogether It s doubtful
whether 1t 15 possible to provide treatment sufficientls early to prevent
theumatic fever but there 15 considerable evidence that hemolytic
streptococeal mnfections and subsequent rheumatie fever can be pre
sented  For this latter purpose pemicilln 1s superior to sulphonamides
because 1t 1s less toxic and less likely to produce resistant strams of
bacterta  Oral pemeillin 1s obvicusly convement to use but it must
be realised that about four fifths of s activity 15 destroyed m the
gastro intestinal tract Pemciln or other newer antibrotics how
ever, do offer great hope m preventing rheumatic fever if given daly
during at least the winter months to rheumatic subjects
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PULMONARY HYPERTENSION
In normal man at rest the systolic pressure in the pulmonary artery
ranges from 20 to 30 mm Hg and the diastohe from 7 to 15 mm Hg
Th: s ascular resistance 1s so low and the distensibihity so great that on
exercise the blood flow through the lungs must become more than three
times the norml before pulmonary hypertension dey elops (Riley etal
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1918) In conditions such as atral septal defect the pulmonarv blood
flow mav reach as much as 15 hitres per mmute before pulmonary blood
pressure rises (Healev et al  1950)

In what pathological cireumstances then does the pulmonarv blood
pressure nse ? It may do so m the following states —

{1) Left ventncular failure

(2) Discases of the mitral valve

(3) Following massive pull y embol

{4} In association with chronic pulmonary disease

(o) When there 1s alteration n the structure of the pulmonary

artertoles as m primary pulmonary hypertension

(6) In varous forms of congenital heart disease

Suffice 1t here to sav that the hypertension in the first two categories
15 at least partially reversible by appropriate therapy with digitahs
and ammophyline  Inmtralstenosis despite pathologresl changes in
the arteroles and sometimes m the capillames successful valvulotomy
has been found matenally to reduce pulmonary hypertension

bolism 1t 15 probable that about two thirds of the

artenal tree }ms to be obstructed before the signs of acute cor pulmonale
develop Certamly this 1s true 1 anzsthetised dogs (Dalev et al
1951) and m man without other senous disease Death from pul
monarv embolism does not occur unless there 1s exther a large embolus
lymng in the vicimty of the pulmonary arterv bifurcation or there have
been repeated smaller pulmonarv emboh Death appears to result
from mechamyeal obstruction rather than from generalsed pulmonary
vasoconstriction following the lodgement of a small embolus The
treatment of acute pul y 15 + and the best
thit can be done s tu nurse the patient flat 1n an oxyFen tent and gne
such drugs as ammophylline (0 48 gramme}) or coramme (10 ces ) intra
venously Anticoagulants should of course be given to prevent
T and to di h retrograde tt \: m the pul ry
arteries

Pulmenary hypertension mn association with chrome lung discase 1s
always secondary to emphysema It 15 frequently aggravated by
respiratory infection and bronchial spasm whether the emphysema be
the result of 1 cystie lung hypl
recurrent bronehitis or asthma

It 15 unlikely that the restricted vascular bed of emphysema causes
much pulmaonary hvpertension at rest but on effort such an abnormal
vasculature 15 often unable to accommodate an ncreased blood flow
Important as this factor 1s the mamn disability of emphysema 15 the
large Jung residual arr volume and consequent qnoxia  Anoxia not
only causes an increased blood volume polycvthemia and an 1nereased
cardrac output but 1t also has an action mn ncreasing the tone of the
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pulmonarv vessels (Motley ef al 1947) Thus the nght ventricle has
to maintam a rased stroke volume nd works agamst a hugher pressure
Any mncrease in anoia, usually due to a respiratory mfection may lead
to cardiac falure Cardiac falure i these arcumstances 1s treated
by antibiotics and antispasmodics  Oxygen therapy should always
beused but care must be taken not to produce carbon dioide intovica
tion as these patients even when not m cardiac failure have gh
blood carbon dioxide tensions, this can to some extent be guarded
agamst 1f oxygen 1s not given contmuously To control restlessness
which 1s 50 eommon pethidine and paraldehyde are moderately
effective, whereas morphia, with 1its respiratory depressant action may
cause death  Digitalis 1s indicated when the cardiac output has fallen
and the extremities are cold wnd 1s sometimes of benefit even if the
output 1s moderately raised If cedema s severe and the venous
pressure much rased mercurial dwretics and a low sodum dret should
beused When every effort has been made to lessen bronchial infection
and reduce anowia and yet a state of chrome fulure and lowered
arterial oxygen saturation remamns 1t 1s sometimes worth while
endeayouring to lower the basal metabohie rate with thiouraei

In so called priman pulmonary hypertension there are usually
rreversible structural alterations in the cahbre of the smaller pulmo
nary artertes and arterioles The =tiology of these changes remamns
obscure Rarely however a sumlar chmeal pieture can result from
repeated small pulmonary embolr In either circumstance there 1s
mechanieal blo¢kage to the circulation and while anoxia may precipt
tate right ventricular falure the cardiac output 1s always reduced and
therapy of no avail

In Eisenmenger s complex there 1s also a structural reduction in the
size of the pulmonary vascular bed which may be regarded as an
adaptive mechanism to raise pulmonary blood pressure and reduce
excessive ntracardinie shunting of blood Pulmonary hypertension
also rarely occurs m 2uricular and ventriculr septal defects and in @
few cases of patent ductus arteriosus
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PHEOCHROMOCYTOMA

3y tomata J) fi of the adrenal medulla
They cause a vanety of symptoms the majortty of which are hy per
tensn e 1 nature v/ Very rarely thes may compress the adrenal cortex
and produce an Addisonian state  Although they are not common
bemng found m only 0 47 per cent of 1 ~00 patients subjected to lumbo
dorsal sympathectomy (Smmthwick and Graham 1901) their impor
tance lies m their differentiation from other ctuses of hvpertension
Fortunately only a mmonty are mahgnant
The chinical d of these 15 p nelv easy when
they cause paroxysmal attacks of hypertension Such attacks are
charactensed by the sudden onset of pallor palpitations sweatmg
nausea or vorting headache and pains in the extremities and lumbar
region  Sometimes there 1s also angma pectons transtent glycosuna
and even cardiac farlure with pulmonary cedema  During attachs the
blood pressure 15 greatly raised Between attacks there are usualls
no symptoms and the blood pressure may be normal (MacKeith 1944)
Unfortunatelv such attacks are comparatnelv rave and while thes
may ultimately be replaced by permanent hvpertension a number of
patients first present with the symptoms of essential hvpertension
In the latter group the d may Iy be d af
headache 15 out of proportion to the blood pressure level and 15 accom
pamed by sweating sinhing sensations and mental turmaoil (Cole 1920)
There 15 considerable discussion as to the proportrons of adrenalin
nd noradrenahn secreted by these tumour< but judgmng from the lach
of simlanty between the symptoms of patients suffering fmm pheo
h ytoma and the p of patients und
1t 15 probable that drenalin 1y the mam agent secreted
It 15 also hnown that noradrenalin mcreases peripheril vascular
resistance
There 15 no one confi v test for pheoch toma but the
followmng tests may be very helpful —
(1) Pressure m the loins by bending or massage may rarelv induce
a hypertensive paroxysm
(2) The BMR 1 raised but 1t 1s elso of course in many other
conditions
(8} Glucose tolerance curses may be diabetic n type
PCM 10

Pheocl
F
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(4) Intravenous injection of adrenohtie benzodioxanes  933F
(Fourneau and Bouet 1988 Goldenberg ef al 1947) are sud
to  block’ the adrenalin hke substances produced by
pheochromocytoma and consequently lower blood pressure
but to have no effect on other forms of hypertension It 1s
obvious that such drugs must be given m a hypertensive
phase and mdeed they may themselves cause hypertension
if given to normal mdividualy The method of admmis
tration 1s to give an mtravenous saline drip for sufficient time
to observe a constant blood pressure level  938F, n the dose
of 0 2o mg per-hg of body weight 15 then given through the
drp over a period of two minutes The blood pressure 15
recorded during and after the mjection for several minutes
The results hive not always been rehable and untoward
symptoms have occurred but the test 1s used by many and
help has been derrved from 1t

(5) Intraxenous injection of ustamme (0 025 mihigram) (Roth and
Krale 1945) raised the blood pressure of patients with pheo
chromoeytoma but not the blood pressure of other patients
If « tumour 1s present very unpleasant symptoms may result
and the tests should be used m the order listed here

(6) Very recently Engle and von Euler (1920) have described a
method of assaving noradrenahn in the urme and this should
ultimately become 2 most useful diagnostic test

(7) To locate the site of a tumour which 1s usually impalpable 2
httle help may be forthcoming from mntravenous pyelography
but generally confirmation 1s required by laparotomy Per
renal msufflation of air and subsequent X rays are not rehable
ind at times dingerous

If there 15 suffictent evidence to recommend operation care should

be taken not excessively to handle the tumour and mfusions of benzo

diovanes and noradrenahn should be available to combat excessnie

nise or lowermg of blood pressme The operative mortahty 15 high

but 1f removal 15 successful blood pressure should return to normal
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THE COLLAGEN DISEASES

Thus embracmg title 1s used to cover all conditions associated with
alteration m collagen Of necesaity 1t includes alteration m the
collagen content of the walls of blood vessels and hence such diseases
are lemtimately described mn this chapter The alternative title of
wsceral arteritis 1s probably too restrictive and 1mplies that the basic
lesion 1s vascular aview held by some  Diseases which may be grouped
under this heading are rheumatic fever polv«rtenus nodosa dissermin
ated lupus ery th dermal tis d and rheuma
toid arthritis  The Dist 15 constantlv being evtended and sometimes
for comvenence of classification rather than the dictates of accuracy

Tt 1s believed that such diseases represent non specific manifestations
of anaphylactic hypersensitivity to various antigens In some way
the response to hypersensitivity 1s related to the prtuitary adrenal axis
and The General Adaptation Syndrome of Selye discussed else
where 1n this book  Despite the immediate lack of claritv between
hormonal and hvpersensitivity mechanisms the concept has been of
considerahle therapeutic advantage and all these conditions respond
to a varying extent to ACT I and cortisone

Here 1t 1s proposed only to discuss polvarterttis nodosa drssemnated
lupus eryth t dermatomjy ositis and scl 'ma

Polyarteritis Nodosa

Polyarterttis nodosa was first defined by Kussmaul and Maier 1n
1866 since when over 400 cases have been recorded The frequent
finding of co dental strept 1 and other nf at first led
to the conclusion that 1t was nfcetive n ongin - Subsequently the
oceurrence of lesions n patients dying after serum sichness or after
the dex elop of hy vity to sul| des and the expen
mental production of the disease sometimes accompanted by glomerulo
nephritis 1 rabbuts after the estabhshment of an anaphylactic state
{Ruich 1942) by repeated ijections of foreign serum (Rich and Gregory
1943) ndicated that some cases at least resulted from hypersensitiv ity
to vanous antigens It seems likely that the responsible antigen 13
usually bacterial but organic arsencals thiourea desoxycorticosterone
acctate and jodine hve all been menmmated as possible =tiological
agents and 1t 15 interesting that 1. per cent of cases have a past or
farmly history of allergic phenomena (Harnis Lynch and O Hare 1939)
Selye (1946) has also reproduced the disease in amimals by overdasage
with antenor prturtarv lobe or cortical hormones
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The vascular lesions may be hmuted to one organ ormay bescattered
throughout the vascular tree evoling a symptomatology so vared
that until recently the diagnosis was rarely made in life  There are
however, & number of features which should enable a eorrect diagnosis
to be made i a large proportion of cases It 1s 1 disease of ~ll ages
more common 1 males with an verage duration of 6 to 12 months
and recovery in at least 50 per cent There 15 an acute febrile onset
m more than half the cases recorded and the remamder are usually
febrile at some time m thewr course, and have tachycardin out of
proportion to the fever Polymorphonuclear lencoeytosis occurs n
the majority, and 1s accompamed by an elevated ESR T eucopenta
with relattve lymphoeytosis 1s rare, and eosmophult1 so often regarded
as a diagnostic feature oceurs m less than 20 per cent and then usualls
n assoervtion with asthma  Moderate anerma of normochromic or
by pochromie tvpe 1s usual The kidneys are almost alnays myolved
and sometimes glomernlo nephntis 15 superadded  Albumnuma and
microscopic I 1a are and a not thy finding 15 the
oceurrence of easts of all types m a single urine specimen unbike the
cyhinduria of true nephritis (Krupp 1943)  Massive hematuna 1s the
result of vesscl rupture or large renal mfarets Hypertension occurs
even in the absence of glomerulo nephritis and often with widely
vanable systolic readings (Fdema mav be of cardiac or renal ongin
or may accompiny polymyoutss and may mish wasttng which 1
almost invanable

Involement of mdrvidual systems and organs gives rise to more
speaific signs  Subcutaneous nodules are rare but represent the wctual
artenal lesions and are sometunes accompanted by erythemitous
urticartal or purpuric eruptions Biopsv of nodules when these are
present 15 the surest way of contirmmg the dragnosis 1solated musele
biopsies bemng much less rehable  Rupture of visceral nodules may
lead tocerebial alimentary orretro peritoneal heemorrhage and arterinl
ocelusion to myocardial hepatic renal pulmonary pancreatic or splenie
infarcts  Obliterative arteritis of the vasa nervorum 1s responsible for
pamful usually asymmetrical peripheral neuritis  and lesions of the
cerebral v essels may cause convulstons cranial ners e palsies hemiplegta
and puptllary mequahty The fundal changes are sometimes diag,
nostic with multiple retial detachments unevimaess of the eahbre
of retinal vessels and muliary perivascular patches of pale choroidat
evudate but mn the Inter stages hypertensive retiutis often masks the

picture
Pathologieally there 1s a necrotising panarterttis of ~mall elastic

arteries with fibrmoid necrosis affecting all coats but mtially the mner
meds and submtima with pemartentis as a secondary phenomenon
At first there ts mfiltration wath polymorphonnclear cells Inter replaced
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by cosmoplls m the thrombosed lumen and scarred walls  Healing
by granulation may be complete but the weakened wall may yield
formmg multiple small aneurysms  The lesions oceur in crops along
the length of the vessel and may mvolve only a segment of the crreum
ference one of the most remarkable features bang the occasional
tendeney to mvolse only one organ or system with the result that no
single cltnieal finding 1s mvarmably present

There have been some reports of improsement following treatment
with sulphonamides or pemetlin and 1t has been assumed that in these
mstances the responsible antizen was bacternal  Recently a few
paticnts have been treated with ACTH with dramatie result and it
15 of great wterest that Morgan Rich and Gnffith (1920) have found
areduction in eardios ascular lesions following A C T H admmstration
to ammals with induced anaphylactic hypersensttivity
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Disseminated Lupus Erythematosus

The shin mamfestations of this disease long recogmsed by derma
tologists and separated from other forms of lupus have only 1 recent
vears been regarde m thewr true pcrspecme as part of a generahsed
dwease  The freq assoctation of 1 tuber
culous and other infections and the report of 1ts dey clopment followng
the wnjection of antitetanus serum (Fox 1943) all suggest an allergic
basix Ao the marked hypersensitivity to Rh and other red cell
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antigens 13 a pont of practical interest The occastonal sensitivity
to sunbght 1s probably not an important mtwlogical factor m the
dissemimnated form of the disease The erythematous macular rash
with 1ts charcteristie factal ¢ butterfly ” distribution and tendency to
spread to the front of the chest finger tips palms, soles, pressure pomts
and mucous membranes, and frequent telangiectatic and purpunc
elements may precede accompany or succeed the visceral phenomena
and m some cases may even be absent altogether

The disease 1s commonest mn the second to fourth decades and »
extremely rare in males The onset 15 sometimes abrupt with the
simultaneous advent of shin and generalised signs terminating rapidly
with high fever prostration and delirrum m over 90 per cent of cases
More commonly the onset 1s gradual the course prolonged and remut
tent with death supervening in about 50 per cent in months or years
but complete recovery occurning m a few In the Iatter group low
grade rregular fey er and pawnful pols arthritis are usually the presentmg
signs and not mfrequently lead to a diagnosis of rheumatic fever or
rheumatord arthnitis but as the disease progresses there may benvohe
ment of other serous membranes leading to pericarditis pleural
effusion and abdormnal pain  There 1s usually 2 moderate leucopenia
hypochromic ansema and thrombaocytopema  and serologieal tests for
syphilis are sometimes falsely positive  Adenopathy has often beent
described but splenomegaly 1s rare  Inyolyement of the renal vessels
gives Tise to alburmnuria microscopic hematunia and eylnduria of
all types and terrmnally there may be edema of the extremities and
evelids  Retinoscopy demonstrates direct evidence of y ascular damage
with pervascular hemorrhages artertal segmentation and seattered
fluffy exudates but curiously the blood pressure 1s seldom elev ated
Recently exanunation of bone marrow of patients suffermg from
active dissemmated lupus ery thematosus has shown two peculianties
polymorphonuclear leucocytes contammg small inclusions ( tart
cells’) and clumpmg of leucocytes (Hargraves Richmond and
Morton 1948) These two peculiarities are hnown together as the
L E phenomenon Haserick (1950) has further examined the pheno
menon and has detccted a factor m plasma related to gimma globulin
wiich when added to normal marrow produces clumping of leucocytes
and ultimately L.E cells with melustons This factor 1s stable for
long periods when sterile and 1s mnhibited by bod developed m
rabbits against the gamma globulin of the plasma of patients suffermg
from scute dissemmated lupus erythematosus It 1s absent phases
of remissions and m allied conditions and offers considerable hope of

uable diagnostic ad

be;“x%rtltiaéegenemhix:l of collagen 1s the basic lesion disserminated
lupus erythematosus being found not only m vessel wall and skm
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antigens 1s a pomnt of practical mterest The occasional sensitivity
to sunhght 1s probably not an mmportant wtiological factor m the
dissemmated form of the disease The erythematous macular rash
with 1ts charactenistic facial * butterfly * distribution and tendency to
spread to the front of the chest finger tips palms, soles, pressure points
and mucous membranes, and frequent telangectatic and purpuric
elements may precede accompany, or succeed the visceral phenomena
and i some cases may even be absent altogether

The disease 1s commonest 1n the second to fourth decades and 1
extremely rare mn males The onset 1s sometimes abrupt with the
simultaneous advent of shin and generalised signs terminating rapidly
with high fever, prostration and delirium m over 90 per cent of cases
More commonly the onset 1s gradual, the course prolonged and remt
tent with death supervening i about 50 per cent in months or years
but complete recovery occurrng in a few In the latter group low
grade irregular fev er and pamnful poly arthritis are usually the presentmg
signs and not nfrequently lead to a diagnosis of rhenmatic fever or
rheumatoid arthritis but as the disease progresses there mav be mvolve
ment of other serous membranes leading to pemcarditis pleural
effusion and abdominal pamn  There 1s usually a moderate leucopema
hypochromie anzrma and thrombocytopenia and serological tests for
syphilis are sometimes falsely positive  Adenopathy has often been
described but splenomegaly 15 rare  Involvement of the renal vessels
gives rise to albumimuria microscopic hzmatuna and cylinduria of
all types and termmally there may be cedema of the extremuties and
eyelids  Retmoscopy demonstrates direct evidence of yascular damage
with penvascular hzmorrhages artemal segmentation and scattered
fluffy exudates but curously the blood pressure 1s seldom elesated
Recently examunation of bone marrow of patients suffering from
active disseminated lupus erythematosus has shown two peculiarities
polymorphonuclear leucocytes contammg small mclusions { tart
cells ) and clumping of leucocytes (Hargraves Richmond and
Morton 1948) These two pecubarities are hnown together as the
L E phenomenon Hasericl (1950) has further exammed the pheno
menon and has detected a factor 1n plasma related to gamma globulin,
which when added to normal marrow produces clumping of leucocytes
and ultmately L E cells vith melusions This factor 1s stable for
long periods when stenle and 15 mhibited by antibodies developed
rabbits aganst the gamma globulin of the plasma of patients suffering
from acute dissemmated lupus erythematosus It 1s absent 1 phases
of remisstons and m allied conditions and offers considerable hope of
bewng & valuable diagnostic aid

Fibrowd degeneration of collagen 1s the basie leson dissemmnated

lupus erythematosus bemg found not only m vessel wall and shin
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but also 1n many other situations  There 1s autopsy evidence of wide
spread damage to arterioles and capillanies  The endothelum 15
thickened with thrombus formation or there are degenerative or
necrotismg changes m the walls with hemorrhages mto adjacent
tissues  Any organ may be myolved but the renal glomeruh almost
always show some degree of change with  wire loop capillanes and
neerosis of the tuft  In about 80 per cent of cases the cardiac valvular
cndothelium 1s covered by small verrucose or broad flat vegetations
which n hfe may be responsible for harsh systolic murmurs  These
lestons were first described by T 1bman and Sachs (1924) and regarded
as distinct from rheumatic valvulitis in therr different macroscopie
appearance and absence of typical Aschoff nodes Since then they
have been ded both 1n d: d lupus erytl and
polyartentis nodosa

Treatment m the past has been by 2 varety of agents ranging from
vitamin ¥ caleiferol and antibioties to the heavy metals The
limsted expernence yet avalable suggests that ACTH and cortisone
exert a beneficial if temporary effect
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Dermatomyositis

Dermatomvositis as its name tmplies 1s primarily a disease of shin
and muscle but as i the other condibions of this group many other
organs may be involved and this 1s especially true of the heart blood
vessels fat and intestines (W -unger and Lever 1949) It occurs at
all ages but 15 commonest between the ages of 20 and 40 The course
may be acute ending in death withmn a few weehs or chrome and
relapsing for months or years

A common onset 1s with fever weakness muscle aclung and tender
ness «dema of the face ind eyelds and erythema of the face nech
chest and estremities wlhich 1s dushy or resembles toaic erythema or
urticaria Eather cedema muscle weakness or shin changes may be
the promment symptom  As the cedema subsides the s'km beeomes
rough and changes 1on and
appear Muscle weahness 1s often most obvious \\hen a patient 1s
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ashed to nse from touching his toes  Later the museles become hard
wastcd and rctracted  Creatmurinis a constant feature and dy sphagia
splenomegaly adenopathy -nd cosmoplulta sometimes occur The
clectrocardio_ram 1s often of low voltage with generalised T wave
myersion

Klemperer, Pollock and Bochr ( 1941) cstablished the basic morpho
logreal change s degeneration of collagen which 1s almost certamly
of the same nature a5 m diffuse scleroderma but 1s accompanied m
the muscles in dermatomy ositis by a pronounced inflammatory reaction
Probably the primary disease 1s not vascular but the vessel walls
contan collagen and are therefore mnvolved  Fibrosis appears to be
the sequel of degeneration

Treatment consists of bed rest until improvement occurs Y CTH
and cortisone have not yet had an extensive trial but their effect does
not appear to be as marked as 1n allied conditions  If treatment can
tide over an acute phase until a spontancous remmsion occurs such
drugs however, may still be of considerable 1alue
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Scleroderma

Scleroderma 15 a disease of middle hfe and 15 more common
females than males  Of the several forms of the disease the two most
frequently encountered are sclerodaciyly which follows Raynaud s
phenomenon and especually wvolves the hands forearms face nech
and scalp and the amorphous form  The latter usually begimns nsidt
ously with stiffness numbness and brawny cedema  Months or years
Jatex the cutaneous tissue becomes mndurated and atrophy and ulcera
tion follow  Atrophy may occur m small punctate arcts (morpha1)
or be more gencralised with drv white or pigmented shin and loss of
hair  Facial atrophy produces a mash ke espression the finers
become tapered and the nails curved and irregular  The process may
mvolve the lungs the cesophnigus the large mtestine the heart the
thyroid gland the central nervous system sheletal muscle and the
The bones mav become ranfied and the peridontal spacc

Jadnevs
Disturb ince of calcium metabolsm presumed to

mereascd i width
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be due to parathyroid dysfunction may re ult i the subcutaneous
deposttion of caloum  Histologically there 1s an ncrease m pre
eusting bundles of connective tissue medial artenial proliferation nd
roundeell wfiltration of the adventiia In the viscera there is
«dema cellular mfiltration merease 1 connectrve tissue and ulh
mately atrophy of the parenchyma

The discase 15 often punctuated by remissions and exacerbations
before secondnry mfection leads to death More rarely dysphagin
becomes intense or heart failure supervenes A CTIH  cortisone and
even testosterone (Hertz «nd Forsham 1900) mav all induce transient
ramission but 1t 1s not yet hnown whether they can alter the funda
mental course of the disease
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LLECTROCARDIOGRAPHY

The last fifteen years have seen great tdvances m the 1 nowledge of
electrocardiography  The credit for this 1s largely due to the work
of F N Wilson and his associates at Ann Arbor Unisersity  Wilson
brought to the subject 2 brilliant mathematical mind and m F D
Johnston he had a colleague with a great understanding of electricity
Eaperimental work wath dogs and the use of praecordial leads n chmical
practice enabled them to confirm and expand the orignal discovery
of Wolferth and Yood (1932 1933) that information could be gamed
by the use of pracordal leads which could not be provided by the
standard leads alone  The other mam advances have come from the
use of the so called unipolar leads  These are the Voltage or V leads
of Walson (1934) and the Augmented Voltage or al leads of Gold
berger (1942) These new methods hate not only made electro
candiography more accurate but also hav¢ made electrocardio,,rams
(ECG s) easter to mterpret

Theoretical Considerations  All Inin, musele cells produce
mmute ¢lectrical currents during contraction  Cratb (1930) shoned
that by applying clectrodes (the explorm,, electrodes) to 1n 1olted
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A SALINE THE CONDUCTING MEDIUM

i —45[1 11_—

[»]
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Fic 11 Electrical effects produced mn the process of contraction by an
15olated muscle stnip in a bath of sabne A the saline bath The isolated
muscle stnp 15 represented by the line heneath the explonng electrode a
b the galvanometer ¢ the indifferent electrode (The explonng electrode
18 ansulated from the surrounding saline and makes elcctrical contact only
with the muscle strip ) B 1solated muscle strip enlarged  Electrical activty
has not begun  The four explorng electrodes record no potential and the
galvanometers trace the 1o electric ine € D and F_the depolansation
process passes from the left to the nght end of the stnip (cross hatched)
Flectrodes facing the advancing wave record a posine potentia 0se
facing, the back of the wave a negative potential  (Mod fied from 1111l (10..0} )
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muscle strip m a conducting medium and connecting the electrodes
through a suitable galvanometer to a distant electrode (the mdifferent
electrode) m the same medum the changes of clectrical potential
occurring i the muscle during contraction could be recorded  The
gal most g lHy used 15 a mod; 1on of the Finthoven
quartz fibre galvanometer The current is led through the silver
coating of a quartz fibre of about the diameter of an erythrocvte
suspended between the poles of an electromagnet  When the current
flows the fibre moves in the magnetic field and the movement of the
fibre 1s recorded by an optical svstem which throws its shadow through
a slit on to a moving photographic plate It 1s so arranged that when
the explonng electrode 1s positive relative to the mdifferent electrode
the movement of the fibre 1s registered as upward on the plate  Mlany
modern electrocardiographic machines have other forms of galvano
meter (muror galvanometer direct writing styluses ete ) but they
are all contrived to give records comparable to those of the quartz
fibre galvanometer

1t will be seen from Fig 11 that as the wave of excitation passes
along the muscle strip electrodes facing the adsancmng wave record
a posttive deflection and those facing the back of the wave record a
negatrve deflecion  As the wave passes beneath an electrode the
potential changes from positive to negative To this process 1 the
muscle the name depolarisation 1s given It 1s suggested by Hodghin
and Huxley (1940) that changes in the permeability of the cell to sodium
and p 10ns may be responsible for the electrical effect  After
depolarisation the muscle returns to the resting phase a process called
repolanisation and in domng so produces thanges of potential which
can also be rceorded  (This s not meluded m Fig 11}

From the apex of the exposed heart of a frog sumlarly mounted mn
a d g medium  an loring electrode coupled through a
galy to an mdiff ! de distant 1 the medum
records changes of potential as shown i Fig 12 The first positive
deflection or P wave results from the depolansation process i the
auricle and the second upward deflection or R wave from the depolar
isation of the ventride  The third upward deflection the T wave 15
due to repolarisation of the ventnicle  (In the human the repolansa
tion of the auncle or wuricular T wave 1 rarely seen but when 1t 15
its direction 13 usually opposite to that of the P wase  Generally 1t s
last 1n the larger potential changes produced by ventneular depolanisa
tion }

It 15 not difficult to 1imagine that 1n the 1solated mauscle strip the
longer the strip the lon,er an electrode facing the wave of excitation
would register positivity and consequently the larger would be the
area under the R wave recorded by such an electrode  Thus 1s 1 fact
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the case  Sumilarly the tlucker the heart muscle the larger the area
under the R wave

a i@ <

&

. 1

|
SALINE CONDUCTING MEDIUM

P R T

Fic 12 Electnical effects recorded from the npex of the

isolated frogs heart Notahon 25 Jig 11 The gal

vanometer records a P wave produced by aurcular

depolanisation followed by an R wave of sentricular

depolamisation and 2 T wave of ventricular repolansation
So far onls the changes of potential oceurring at the eaplormg
clectrodes have been considered The distant electrode through
which the ewremt 15 completed because 1t 1s distant records very much
smaller changes of electrical potential ~ These systems may be called
m the case of the 1solated muscle strp  unipolar* electromyograms
and m the case of the isolated heart electrocardiograms
Trom the theoretical aspect such systems are much casier to under
stand than bipolar electrocardiograms recorded from two pomnts
on the muscle strip  The fact that until latterly all clectrocardiograms

were bipolar delaved a fuller understanding of them

unpolar
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If an ntact ammal 1

6//“ c

wmmersed and an electrode
appled to the shin over the
apex of the heart (and
msulated except at the
pomnt of contact} 1
galvanometer intcrposed
between this and an m
different electrode m the
conductmg medwm will
record tracmngs similar to
those from the isolited
heart In climical practice
subtotal immersion of the
patrent 18 not a prac
ticable procedure It
however one termumal of
the galsanometer 15 con Fic_ 13
nected to the explonn,
clectrode and the other to
multiple electrodes on the

a b <

Tic 14 Recording aVR by the GoldUerrer

method here 15 some & nce that this

technuque 15 mproved by ntroducing resis

tances  mular to those used m the Vuson

method between tte pl tes of the wndil

ferent  electrodes and the junct on of ther
lead )

LS

A .

\3 N

5000 OHMS

Recording VR Ly the Wilson
mettod  Notaton as in Fg 11 d, tl
central termunal

the electrodes are n direct contact
vath the underlying tissue _althou_h drawn

As n the pm—mus

as separate.)

surface of the body an
electrocardiogram  sumlr
to the unipolar electro
cardiogram results  In
Wilsons method the
different electrode or so
called central termunal 1s
obtamed by jomung leads
from three lmbs (Fig 13)
each through a 5 000 ohm.
resistance to one termual
of the galvanometer The
explormg electrode 1s con
nected to the other term
wmal  This the ) oltage or
\ lead 1s not strictly a
umpolar lead  because
changes of potential un
doubtedly do occur at the
central termmal It 15
Wilsons (1947) clam
that the changes are not
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the case  Sumilarly the thicker the heart muscle, the larger the area
under the R wave

()
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SALINE CONDUCTING MEDIUM
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Fie 12 Electncal effects recorded from the apes of the

1solated frog 5 heart “ofation as i Fig 11  The gal

vanometer Tecords a P wave produced by aumeular

depolansation followed by an It wave of ventreular

depolamisation and a T wase of ventrrcular repolanisation

So far onls the clinges of potential occurring at the eaplonng

clectrodes have been considered The distant electrode through
which the eircuit 15 completed because 1t 1s distant records very much
smaller changes of electrical potential  These systems may be called
m the case of the 1solated muscle sttip  umpolar  electromyograms
and 1 the case of the 1solated heart  umpolar  electrocardiograms
From the theoretical aspect such systems are much caster to under
stand than °bipolar electrocardiograms recorded from two pomnts
on the muscle stip ~ The Fact that until latterly all electrocardiograms
were bipolar delaved a fuller understanding of them
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are then depolansed from within outwards and the subsequent form
of the QRS complex will depend on the relatrve bulk of the two
ventricles and the rate of depolarsation m each  Normally as the
It ventriele 1s thicher than the right, its depolansation produces a
arcater potential than the right and an electrode over it records a tall
R wave \n clectrode over the mght ventnele records the positive

Fi¢ 12 Ventr cular depolansat on a. recorded by un palar elec

trodes in the V1 or V2 and the Vuor VO po_tions T!_depolsria

tion of the e tum 1 recorded 85 a primary R wave at V1 and as a
Qat Vo { fter Oram (1930} )

effect duc to the depolarisation wave of the nght sentnicle advaneing
towards 1t but also the negative effect due to  seemng  the back of
the depolansation wave m the left sentricle The latter beng of
oreater potential 1s responsible for the S wave bung larger than the
R wave rccorded from leads over the right ventricle  Fach preecordial
lectrode re isters the sum of the chan,cs of potential occwring in its
field of vison  As depolarisation adsances towards the proxumal
epreardium a positiy ¢ deflcetion 1s recorded until the adsance reaches
the epicardium when the electrode becomes negative  The point when
the underlying eprcardinm 15 depolanised 1s sanously placed on the
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more than 93 mv  Katz (1950) summanses the position well
when he savs ¢ Thus the Wilson central termnal 15 not a
null electrode but one that approaches this state hetter and more
consistently than any other distant eleetrodes routinely emploved ”
The changes at the central terminal ave neghgble when the explonng
clectrode 1s near the heart, but may make as much as 20 per cent
differcnce when the explonng electrode 1s distant from the heart for
example when recording the “ unipolar * himb leads—VR VL, and VF
Caldberger (1942} showed that if the explonng electrode was con
nected to one lmb and the “mdifferent ” electrode to two others
(Ihg 14) the potentitl differences recorded were simular 1 form to
but 15 times as great as, those recorded by Wilsons method He
called these the Augmented Voltage, or aV leads [Cronvich et df
(1930} have shown that it the clectrodes do not make equally good
contaet with the sl m the indiffercnt terminal resembles more nearly
the electrode with the less resistance, so that the tracing approaches
+ bipolar one]  Although the aV Iimb leads and to a less extent the
V hmb Jeads are open to more theoretical and practical objections
than the § priceordial leads, they have been found to be of value m
chmeal practice
Beforc the practical applications of these new leads can be under
stood 1t 15 essential to master a few further theoretical considerations
In the espentmental ammal, if the explonng clectrode of @ umipolar
cremt 15 placed mn the cavity of a ventricle, the changes of potential
recorded arc cqual m foree and opposite 1n sign, to those recorded
from the apex of the heart (Johnston et al 1930, Wilson el 1035}
By ntreducing the explormg electrode on the tip of a carduac catheter
info the nght \ entricle i the human potential changes sunilarto th:lse
found n the expernimental ammal are recorded {Sodt Pallares hd <
1947)  An eleetrode facing the eavity of the tentricles tho, 3the
distanee from the heart records a similar tracwg l\urmnllii an
caplonng eleetrode m VR or aVR 15 1 such a position and recmﬂlso -
mverted Pwave 1 decp S wave and momverted Tuave The ﬂ:ﬂyno A
of the clectrade beig .oq ¢ eye’ 1 this case  Seeng the @ i
the ventricle 1s uscful e cavity and apes electrodes ar;ﬁ uscle
Lompz;ablc to the electrodes abwgpposite ¢ ds of the isolated m!
strip (Fig 11) 2}
Fig 1515 2 dagram of the dep hnsatmn§;S passud thm{ﬂ‘,h
that the septunt
the heart It will be clear from examing 1013 of thrsd that the wase
15 the first part of the ventniele to be depolanised n1\<: electrode

passes from the left side of the septum to the ngh ave and an
over the n bt ventnicle will therefore fuce the advanemy, Wrele will
R wave result  conmversely an electrode over the kit “,,Sntnclﬂ

see 'theback of the wave ind registeritas 1 Qw ne The
b
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found orby a t T wave orby 1 of the
two  Wilson (1047) stresses that the @ wave 1s much the more reliable
sign because T' wai e inversion can result from many causes of which
the commonest 1s digitahs therapy

In this section the author has drawn freely from the review of Wilson
{1947) and the monographs of Oram (1949) and Hill (1900}  To these
the reader 1s referred for a more complete analysis

Techmque 1n Clinical Electrocardiography

Techmeall d te clect d are so prevalent and the

rmsinterpretation of them which may result potentilly so dangerous
that a consideration of a few technical points may not be out of place

The electrodes must make as good a contact as possible this
demands adequate amounts of good electrode jelly well rubbed m
but not allowed to spread from one chest electrode site to another
The patient should be warm and relaxed a httle esplanation and
reassurance will often remoy e somatie tremor and abolish a tachycardia
The patient convcniently from a plate on the nght leg and the machine
should be earthed

The position of the chest leads have been arbitranly estabhshed
{American Heart Association 1943) Position 11s in the fourth mter
costal space at the nght edge of the sternum 2 15 m the fourth mter
costal space at the left edge of the sternum 4 n the left mud clavicular
hne n the fifth mter
costal space and 8 mud
way between 2 and 4
Frve 6 and 7 are m
the anteror md and
posterior axillary lines mn
the same transverse plane
as4 Therrrelationship to
the normal heart 1s ap
proximately shownin Fy,
17  Ifthe mdifferent elec
trode 1s the central term
mal of Wilson the leads T T T T
are called CVI CV2 ete Vi V3V
or for brewty V1 V2 T, 17, T gt ol e o s s
ete Ifthe indifferent umusuppled i 1920)
electrode 15 on the night
arm the leads are calld CR1 CR2 etc Except where there 1s
a specal mdication 1t 15 uswal for three chest leads only to be recarded
often V1 V3 and V6
FCM 11
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negative deflection followmy the R wave, and was cilled b

and Rothschild (1915) the pownt of mtrinsie deflection [Sodu )Pall‘l?xt;:
¢t al (1950) have shown the moment when the process reaches the
cpicardum underlying a unipolar chest electrode to be at the nadir
or on the lower third, of the § wave] It cannot be too strangly
stressed that 4 chest electrode records not only what 1s occurrﬁ\g
directly underneathit, but the sum of the electrcal effects m the cone
of its *vision *

It has long been known that when heart muscle 1 myured chan,es
m the pattern of electrical netivity oceur The theoretical C\plﬂlzl"\
tions of this are still not generally accepted The experimentally
proven fact however remaimns that
UPWARD an explormg clectrode which has

ST SHIFT such an mjured arca beneath it
shows an upward shift of the ST

_L segment (Fig 16)  Lhere s some

evidence that this mav be partly
spurious, due to a downward shift
of the T P scgment (Bayley ¢f al
1944) Herem lies one of the great
simphfications of unipolar eleetro
cardiography  that the pattermn
T produced by injured niy ocardiun 1
usually farrly typical, and one has
only to find 1n which umpolar leads

DOWNWARD
ST SHIFT

Fic 16 Myocardial wnfarction  ‘Lhe
caplonng clectrode facing the ept
cardinl surface of the nfarct records
un upward ST sluft that facng the
endocardial surface a downward ST

there 1s an upward shift of the ST
segment to 1 now that i that lead
the explonng electrode 1s facing
the injured area  Comversely an
electrode facing the endocardil
surface of an infarcted area records
adownward shift of the ST segment

Waft  { Ufter TN (1950) )
st { Mer I (102 If the mjury 1s such that deati

of heart muscle results the dead are1 no longer has any electrical
actrvity It then acts as a  window  through which the changes
of potential occurring m the cavity arc conveved to overlying
exploring electrode and a QS or QR pattern of the mtracardiac clec

trode 1s recorded (It has already been shown that depolarisation of
the septum can produce a Q wave when the explormg electrode faces
theleftventricle  Fora Qwave to be regarded as evidence of infarction
1t must be at least one quarter the height of the subsequent R wve
(Wilson et al 1947)] By a sumilar process the T wave can become
myerted  An old myocardial infaretion may be demonstrated by the
presence of 1 significant Q wave i a lead m which 1t 1s not normally
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the heart 1t may only be apparent by examunation of VI or sVL the
only clectrode facing  the infureted area VL or aVLalso face
some anteror and most antero lateral myocardial mfarcts VF or
aVF face the base of the heart (Fig 18) and are the most useful
leads for localising posterior wfarction

Left ventricular hypertrophy may appear i VL or aVL before 1t
appears elsewhere  The pattern produced by ventricular enlargement
will be discussed more fully 1n the section on the chest leads The
characteristic tall R wave and sagging ST segment can appear m VL
or aVI as a result of the heart being honzontal but not hypertrophied
(Oram 19149) Rarely the sag of this ST segment can be abolished by
mahing the patient take a deep breath Failure to realise this has
resulted in a patient bemng confined to bed for six weeks with a diagnosis
of myocardial nfarcion  TaVL showed an ST sag and T, was con
sequently of low voltage TaVL became upnight on deep mspiration
(Evan Jones 1950)

The Use of the V Pre
cordial or Chest Leads in
Clinical Practice Rotation
of the heart about its long
axis may be detected from
an exammation of the chest

=2/
Y.
leads The septum usually 8 8 G0 O 5
lies beneath the V3 or V4
electrode (Fig 17)  Elec
727 77

trodes to the mght of this
have a typieal S pattern
and to the left an Bs or qRs
pattern  If the septum 1s
displaced by clochwise rota
tion as seen from below the
RS pattern of the septum Y

V\ 3 vé v v ve
may be found i V35 or even
6 and 1if counter clochwise m 1 4 11
V2 or V1
Vi

ECC evidenceof enlarge  Fra 10 Ventricular depolansat on as recorded
al and ¥6
ment of either ventricle can 4. Nosmal  The depolansation of the left
be obtamed with greater ventrisle produces hioger changes of potent al
n the Dgl e K wave 1s therefore talle)
reltabibty from the chest at V6 and the S wave deeper at V1 i

Footnote —(Th comb nation of a deep @ and 1n erted T 1n the standard I

ds
be prodaced without posteno. tafarction If the heary 1 horisontal so that he wares
cula complex fom the L L _(left leg) 15 aimost wsoelectric and at the LA (left arm)
there 15 3 tall R and T then the mathematical process of subtractmg the changes of

te
m“:ri::; ;n\ol edmlead 3 16 LL LA may produce a deep Q and mverted T an
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Katz (1950) states that an electrocardiogram 15 “ as good as the
Judgment of the interpreter *  Though this 1s manly true 1t oputs
the extremely important role of the technician

The Use of V and aV Limb Leads in Chnical Practice The
chief use of the V and aV imb leads 15 1n analy smg electrocardiograms
resulting from different positions of the heart The most obvious of
these 15 that of dextrocardia, where the cavity lead 1s aVL mnstead of
aVR  This 1s diagnostic of congemtal deatrocardia *

Rotation of the heart about an antero posterior axis will also
produce changes in the V and aV leads hen the heart hes hon
zontally the ventricular complex of VL or aVL resembles those of
V5 and V6 when it lies vertically the ventricular complex of VF or
aVF resembles those of V5 and V6  Wilson ef al (1944) have listed
s cardiographie positions of the heart It 15 unnecessary to describe
them fully here suifice 1t to say that three are intermediate between

the hortzontal and vert

1cal positions already

“VR vy described, and the sixth
1s ndetermmnate and

w no obvious correlation
between chest and hmb

leads can be found

Though Wilson (1947)
limself lays no clam

s
0 that the electrical post

/) tion 15 necessantly the

3 PG 2 same as the anatomical

they are frequently

smmular Thus concept of

the electrical position of

V. the heart allows the
2 distinction to be made
between ‘aus devia

tion m the standard

leads due to the position

of the heart and that

aV due to hypertrophy of
F the ventricle

If nfarction occurs

Fir 18 Postenior myocardialmfarction  The upward 11y the hugh lateral area
found in aVI' the lead facing the mnfarcted

Smln(l;‘)zg‘:zmncﬂhr wallss black ) (0t 19.0)  of the antenor wall of

d feads lead 1 13 merted and leads 2 and 3 are mnterchanged It

oy ut‘: “c:xl{‘cﬁ;!a l‘:ow this comes aboub with the hnowledge that lead 1 13

NAanllead 3LL LA andthar melfect the L 3 snd LA

sy
LARA lead2LL
Jeads ate interehanged
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the heart 1t may only be apparent by exammation of VL or aVL the
only electrode  facmng  the mfarcted area VL oraVLalko face
some anterior and most antero lateral myocardial wfarets VF or
aVF face the base of the heart (Fig 18) and are the most useful
leads for localising postersor ifarction

Left ventricular hypertrophv may appear m VL or aVL before 1t
appears elsewhere  The pattern produced by ventncular enlargement
will be discussed more fully 1 the section on the chest leads The
charactenstic tall R wave and sagging ST segment can appear 1n VL
or aVI as a result of the heart being horizontal but not hypertrophied
(Oram 1949) Rarely the sag of this ST segment can be abolished by
mahing the patient tahe a deep breath Falure to realise this has
resulted in a patient bewng confined to bed for six weeks with a diagnosis
of myocardial mfarction  TaVL showed an ST sag and T, was con
sequently of low voltage TaVL became upnght on deep mspiration
(Evan Jones 1920)

The Use of the V Prz

cordial or Chest Leads n
Clinical Practice Rotation
of the heart about its long \ )

axis may be detected from
an examination of the chest

vioov3 ve
leads The septum usually
hes beneath the V3 or V4
electrode (Fig 17)  Elec

N

trodes to the mght of this
7
// ey
7
displaced by clochwice rota

tion as secn from below the

ment of exther ventricle can A, o mal  'The dtpn‘;nngs:l‘ian of the left

have a typical rS pattern
and to the left an Rs or qRs

2

%
'l/////// ,,,

{
RS pattern of the septum ' Y3 ve wi va
may be found n Vo or even
6 and if counter clockwise m 1 4 1
Y2or V1

\1 Y3

he obtamed with ter ventucle produces b gger chas f patential
reluaty xh:;vneimx:‘ theg‘z;::t than the bght  The B wa & 18 therefore saller

pattern  If the septum 1s
FCQ evidenceof enlarge  Frs 18 Ventrieular depolansation as recorded
a
at V6 and the S wate deeper at V1

Footnote —(Tt e combinat on of a deep Q, and wverted T, in the tand:
be produced v thout postetior infarction X’l‘ the heart 15 ho}lmnm 50 ‘l‘h;{‘tf}:ﬂ:l:n‘;‘n
cular complex from the L L (left leg) 19 almost ssoclectnc and at the LA (left arm)
there 1s a tall R and T then the mathemat cal process of subtracting the changes of
potcaualinvol ed ia lead 3 te LL LA may produce a deep @ and 1 erted T 1n
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leads than from any other method When the nght sventncle 1s

enlarged a tall R wave appears m V1 V2 and often V3

s the

enlargement inereases a sa,gng of the ST segment probably due to

overlapping of depolansation and repolar
ssation mn the thicker muscle may appear
This 1s the so called ventricular *stramn’
pattern  Many cardiologists believe that
these changes are a more reliable indication
of mght ventncular enlargement than
fluoroscopy  Myers (1920) has made an
accurate analy s1s of the praecordial electro-
cardiograms of nght and left yentricular
enlargement and 1t1s on hus findings that
Fig 191s based Left ventricular enlarge
ment produces sumilar changes m leads
facing the left ventricle

Delay w the depolarisation of either
ventricle usually called bundle branch
block 1s more readily nterpreted from
chest than from the hmb leads Delav
can theoretically occur from two causes
(1) damage to the conducting bundle or
(2) ncrease m size of the ventncle so
that the process has a longer course to
follow  Rasmussen and Moe (1948)
believe that the latter 1s the commoner
cause of left bundle branch block and
suggest that the term ventneular delay

HICH

LATERAL
o
L

EXTENSIVE ANTZRIOA

Q0Cee®

ANTEROLATERAL

L ] ] lelele

ANTEROSEPTAL
Fic 20 The electrodes which
tecord the changes of
farction 1 various types of
mfarct g anterolateral
infarction the changes are
found m V4 V3 and V6
Uhll 1950)

should be used Their

conclustons are strongly supported by the frequently observed fact of
the progressive widening of the QRS with progressive cardiac enlarge

ment

Sumlarly with enlargement of the nght ventnele {eg

Fallot s tetralogy and sometimes mutral stenosms) nght ventncular

delay may show 1tself as nght bundle branch bloch

Wilson (1947)

demands an rSR pattern 1 V1 and VE (explonng electrode on the

ensiform cartilage) for the diagnosis of incomplete nght bundle
branch bloch *

An antero-septal nfarction (Fig 20) can be frequently locahised
only from the chest leads Infarction of the ventricular septum may

* MacGregor {19.0) found that direct leads recorded wath the explonng electrode
the right ventncle of patients with Fallot s tetralogy at opmunnmwadg.;rs wuﬂ
He thercfore suggests that the rsR pattern so often secn 1n V1 10 patients with enlarge-
ment of the nght Ventnele is due to rotation of the heast in a clockwise
{from below  As a result the tall secondary R
“entncle ueai tracings 10
cascs of acute cor pu!moll;JJL: {::‘m such cases ;hd‘n’: 13 N0 hypertrophy of the right

ntncle but it may wel as a result of there
clockwise rotation o!ylh: heart. tation of this ventncle "
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mamifest 1tself by the mjury pattern m V3 V6 and also i aVF 1e
the appearances of combmed anterior and posterior mfarction (Roesler
and Dressler, 1947) The epicardial jury produced by penicarditis
results n an upward shift of the ST segment 1n all electrodes ¢ freing’
the damaged area 1f effusion develops the voltage of these leads may
become smaller The ECG changes i myxcedema have been
attributed partly to penicardial flmd (Schmitzer and Gutmann, 1946)

In the presence of bundle branch block the diagnosts of myocardial
nfarction presents particular difficulties  In 83 patients with clinteal
evidence of myocardial infarction and left bundle branch bloch Somer
ville and Wood (1949) found that 48 per cent showed EC G evidence
of mfarction In 27 patients with climcal evidence of wfarction and
right bundle branch block 93 per cent showed ECG evidence of
mfarction  For a further analysis of this problem Dressler et al (1950)
should be consulted

Fmally the chest leads are useful m the interpretation of arrhythnmas
Auricular activity 1s often best studied with an explonng electrode in
the third space 2t the right sternal edge

Special Uses of the Electrocardiogram

Electrocardiographic methods of confirmmg that chest pain 15 due
to myocardial 1schemia include the exercise and anoxemua tests  The
latter 1s considered to be dangerous (Katz 1950) and 1s not generally
used The former 1s widely used and vares only m detal The
prmeiple of the exercise test 1s to record electrocardiograms at rest
and after effort  Some use a standard exercise calculated on patient s
weight and number of stairs chmbed (Master e£ al  1942) while others
make the patient exercise to the imit (Wood et al 1950) The results
depend on which of the methods 1s used the latter giving 2 higher
proportion of positive results  Wood ct al (1950) using the maximum
exercise method found changes m 88 out of 100 patients with a
normal ECG at rest and typical angma pectonis The test was
positive m only 5 of 12 whose heart rate was not mcreased bv the
exercise to more than 90 The typical changes are flat or saggng

of the ST seg from 1-4 mm below the PQ level

V5 1s the most frequently positive lead The exercise test 15 un
doubtedly of chmical value

Lengthening of the QT mterval 1s one of the manifestations of acute
rheumatism  For proper nterpretation this must be related to the

QT
cycle length (R-R mterv al} The QIC1s VR and 1n healtl 1s found

to be not more than 0 40> (Taran and Szilagy 1947)
4 1

Potassium deficiency produces elect o
These mclude depressed broadened T wases, prolonged QT mterval

Dties
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depression of the ST segment and promment U waves following the T
waves These are not specific and may occur m other cardiac disturb-
ances In hyperpotasserma abnormally tall T waves are found
(Tarail 1948)
ECG at Littes have been described mn
disord, luding d cretimism ds
discase Addisons disease diabetes and hyper and hypoparathy-
roidism (Evans 1949b) They are also found 1 Friedreich s ataxia
(Manmng 1950) and faruhal cardmmegaly {Evans 1949a) Massie
15 usually d with ECG ab lities

Wood (1941) found that whenever the venous pressure was elevated
as a result of acute cor pulmonale the E C C showed evidence of right
ventricular strain  Dach and Master (1949) pombed out thz\t m the
older age groups the changes 1 from 3 may
be those of myocardial 1schaema

a,

General Considerations -

The diagnosis of myoeardial mfarction must always be pnmarly a
climcal one (Cassidy 1946) but the electmcardxo:rram 18 of great
diagnostic axd  In a review of my
control Zann and Cosby (1950) found that history combmed with
chmcal examination offered evidence of infarction 1 70-76 per cent
of 256 patients reviewed A single preecordal lead in addition to three
standard leads offered patterns suggestis e of mfarction 1n 51 5 per cent
of the patients  Multiple prcordial leads gave evidence of infarction
1 80 per cent of o0 patients They conclude that the hmitations of
three standard leads augmented by only a single precordial lead are
so great that multiple preecordial lead techniques should be a routine
procedure whenever the question of myocardial nfarction anses

The present shor of elect d phy as an aid to diag
nosis may be overcome largely by an mncrease in knowledge of those
whouseit  The practice of reporting on the electrocardiogram without
adequate knowledge of the clintcal details of the patients militates
against 1its effective use I\atz (19.0) forecasts that the introduction
of three plane elect hy may be exp d to waprote the

of the elect d This method 1s at present 1n the

expenmental stages
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CHAPTER VI

RENAL DISEASES
by
CHRISTOPHER HARDWICK

Tests of renal function Nephriis Acute uraemea
Renal anfections Renal aspects of hypertension

TESTS OF RENAL FUNCTION

To produce the daly urinary output of 1 5 htrcs some 7 000 litres
of blood flow through the kidneys and about 170 htres of glomerular
filtrate are formed (Snuth 1937) That such a large volume of blood 1s
required for the production of a relatively small amount of urine
suggests that as excretory organs the kidneys are not very efficient
These figures howeser remind us that the chief function of the hidneys
1s to mamtam the biochemustry of the body as constant as possible,
the excretion of waste products bemng mncidental to this process  They
are the chief guardians of the milieu mterteure of Claude Bernard,
and 1t 1s for this reason that about one quarter of the output of the
heart goes to them ¢ach minute Bv this means the whole of the
circulation 15 passed through the hidneys very frequently and the
shghtest adyerse change 1n 1ts composition 15 quickly corrected

Renal function thcrefore depends as much upon blood flow as 1t
does upon the efficiency of the nephrons The intricacies of the
anatomy of this circulation have recently been exposed by the brilhant
work of Trueta and his colleagues (1947) and will be described 1 &
later section The volume of the renal creulation can be estimated
by clearancc experiments  The term  clearance  was ntroduced by
van Slyhe who worked with uren  He defined urea clearance as the
volume of blood which was cleared of urca m one mmute In its
passage through the Lidney blood 1s not completely cleared of urine

and so the urea clearance 1s a hypothetical and not a real volume
170
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Nevertheless the test has been widely adopted 1n chinical medicine and
1t has been found that in cases of progressive renal disease the down
ward course 15 closely paralleled by decreasmg values for the urea
clearance

If a sul s d by gl lar filtration alone then its
clearance will measure filtration rate  Homer Smuth (1987) has shown
that mulm 1s such a substance 1t has a clearance of about 120 ml
per minute

Swmularly if a substance 1s excreted solely by the tubules then when
1ts concentration 1s low so that 1t 1s completely removed from the blood
1ts clearance will measure the renal blood flow  As the concentration
of this substance mcreases there will come 2 level above which 1t 15 not.
completely cleared by the tubules The clearance at this level
represents the maumum tubular actvity or tubular exeretory
mass or Tm (Homer Smith 1937) It must be emphasised that Tm
1s 8 measure of function and not of actual tubular tissue  Diodone and
para amino hippuncaeid (P A H ) are used for this purpose , in normal
adults they have clearances of about 600 ml per mimute

Inubn and PAH clearances are difficult to perform and require
special laboratorv facihties Therr interpretation i disease 1s
uncertamn and this 1s made even more difficult by the demonstration
by the Oxford workers of a circulatory shunt within the hidney  They
are therefore little used in clinical medicine but are of value
elucidating the physiolngy of the normal hidney

For the assessment of renal disease we depend upon the urea
clearance and upon observations on the unne —on the presence of
abnormalities such as albumin ang casts or on alterations in its quahty
and quantity  One of the charactenstics of the healthy kudney 1s its
elasticity of function Yo hot weather or when flud 15 withheld a
small quantity of hi hly concentrated unne 1s passed  In cold weather
or when a lot 1s drunk a large quantity of dilute urine 1s passed ~ When
the hidneys are diseased thus adaptability 1s Jost  To get nd of the
waste products a large volume of urme 1s passed with a specific gravity
which becomes fixed at about 1010 With gross disease even this 1s
sufficient to get nd of the waste matenals which accumulate in the
body  Two tests which demonstrate the loss of elasticity of function
are the Specific Gravity Test and the Water Elimmnation Test

Specific Gravity Test (Concentration Test ) The patient
should have nothing to drnk after lus mid day meal on the day before
thetest A dry supper should contawn plenty of protein and breahfast
too should include a meat dish but nothing to drink  The patient
empties hus bladder on rctiring and this specimen 15 discarded  On

waking he immedsately passes water and agan one hour and two hours
Iater
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All three specimens are carefully measured and therr specific gravity
determined  For this purpose the graduated enamel Jugs found n
most wards m the country are useless and a glass measuring cyhnder
may have to be obtamed from the laboratory ~ Smularly the average
hydrometer 1s far too maccurate These are usually clumsy mstru
ments reading 1 small divisions up to 1060 It 1s time that more
delicate ones, reading only between 1010 and 1030 but m Inrge
divisions were generally adopted

If renal function 1s mntact then the specific gravity of one or more
of the three specimens passed should exceed 1020 A failure to
concentrate to this figure shows a considerable imparment of renal
function

Water Eltmination Test (Dilution Test ) This s best done with
the patient under basal conditions so that errors due to the consumption
of a large meal or drink prior to the commencement of the test are
avorded The patient empties his bladder and 1s then given 1200
cubic centimetres of water to drink in half an hour  For the succeéding
four hours he passes urme hourly The qitantity and specific gravity
of each specimen 1s measured carefully

A healthy mndividual will ehmmate the extra water tahen within
two or at the most four hours It will be found that the specific
“gravity of the largest specimen passed 1s about 1002 Withmparrment
of renal function both the quantity of urine 15 greatly decreased and
the speafic gravity becomes fined at about 1010 Misleading results
may be obtained if there 15 any mjyocardial weakness or generalised
cedema

Serial urea_clearance tests are of value as a demonstration of the
downward trend of a case of nephritis but too much should not be
read mto a single exammnation  Indeed, the mterpretation of all.the
tests of renal function must be made with caution and they must
always be correlated with the symptoms and climreal condition of the
patient It will have been seen that 1n each of the tests described
the kidnevs are made to perform a masimum effort Thus a great
deal of protein 1s given with a minimum of flud or a large draught of
water 1s given so as to produce a masmal duresis  Because they do
not satisfy these exacting conditions 1t does not necessarily mean that
the ladneys cannot deal with the ordmary demands made upon them
by everyday hfe especially 1f these are modified by the imposition of a
striet therapeutic reqime  The fact that a patient with Brights
disease has to get up once or twice at mght to micturate may be of
much graver sigmficance than the fact that his urea clearance may have
dropped from 55 per cent to 435 per cent

Finally, 1n assessing the prognosis of a case of nephntis from a
consideration of the tests of renal function the time factor must be
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borne nmind A patient with a rapidly progressing nephritis which
reduces hus clearance to 20 per cent within a few months 15 1 a much
worse plight than the one whose disease may have taken some years to
rcduce renal function to the same degree  The one may be 1 coma
the other still carrying on a sedentary occupation

Some of the possihilities that may result from the mvestigation of a
case of renal disease by these tests are shown in Table IV

Table IV
Renal Function Tests

Concentrat on | Dilution Blood De cnption ‘Example
Test Urea
Poor Poor | “ormal | Compensated Chmmc glorerular
Renal nephnils
Disease Renal aﬂenosclemsls
Pyelonepl
contracted ] L.dney
Poor Poor Raised | Uncompensated { Uramma
Dusease
Good Poor Raised Dimuushed Acute nephnt s
Glomerular Pre renal azotem a
Funetion
L
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NEPHRITIS
Classtfication
The classification of diseases which may lead to renal failure has
always been a debatable subject A scheme which satisfies both
chnicians and pathologists has been difficult to evolve one which
commanded a good deal of support and which had the additional
merits of bemng simple and practicable was given by Volhard It may
be represented thus —

[

Nepkh; Gl 1

Brght s Disease

tubular

Nephro sclerosis
Acute
Sub acute

Chronie
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Recent research, however, calls for some reconsideration of this
simple plan  Ever since Bright s onginal description of the disease
and his conception that hypertension was caused by renal disease
attempts have been made to cause an mcrease 1n blood pressure by
interfering with the kidney  Many methods were tried but none was
entirely successful untilin 1934 Goldblatt Lynch Hanzal and Summer
ville sueceeded m produeing persistent hypertension in dogs by partially
oceluding one renal artery by means of a silver clip after the opposite
ludney had been removed In 1939, an ;mportant extension of this
work was made by Wilson and Byrom who showed that in rats sustamed
hypertension could be produced by the clamping of one renal artery
without removal of the other hidney  Pathological changes occurred
m the untouched organ but the 1scheemic lidney appeared to be
protected from the high blood pressure which was produced These
pathological changes were sumlar to those seen i mahgnant hyper
tension 1n man  Later (1941) these same workers adduced evidence
to show that once established hy pertension could produce pathological
changes n the hidneys and they showed that what has long been called
¢ chronic mterstitial nephritis ’ 1s not due to mflammation but to
hypertension  There exists a vicious eircle i nephritis—renal disease
leading to hypertension, which 1n its turn leads to further renal
mpairment

An account of the new conception of nephritis which follows from
Goldblatt s (1934) work was given by Ellis  his Crooman Lectures
for 1941 In this he makes two important statements The first 15
that what are known as acute and sub acute nephritis are two separate
diseases, and the second that lipoid nephrosis does not ewst as a
separate entity but 1s always due to sub acute nephntis These
conclusions are drawn from precise and prolonged observations on
over 600 cases followed often for more than 20 years they are not
the result of undocumented climeal impressions and must therefore be
given close consideration  The exstence of hpord nephrosis has been
questioned by many authorities but 1t has always been held to be an
excessively rare discase and though Ellis and his collevgues have met
with no examples 1n their 600 cases ths does not rule out the possibihty
of 1ts existence  The cases for instance reported by Bennett Dodds
Robertson and Baker (1931) appear to be well authenticated

That the two conditions which are commonly given the names acute
and sub acute nephntis are separate diseases and not two strges
the same disease 1s 2 much more novel su,estion  Ellis holds that
acute nephnitis is a self lumited disease nfluenced by treatment f this
1s commenced carly enough and having almost alwavs an excellent
prognosis  This statement. 1s ab variance with the findings of other

worhers—for mstance Payne and Ilingworth (1940) but weight s
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given to Ellis theory by his of the ct of the
two diseases  To avord confusing the nomenclature of nephntis still
more ElLs refers to them as nephritis Type I and Type I They are
compared 1 the following Table V

Table V
Clinical Features of Nephritis (Ellts 1942)
Tvpe One Type Two
Onset Abrupt Insidious
General Symptoms Present Absent
Hematuna Present Absent or shght
Hustory of previous iafection | In 84 per cent In less than 5 per cent
Edema Short Duration | Persstent
Age of Inadence €0 per cent 1 first | Relatu cly equally distributed
Recorery 82 per cent Less than o per cent

Support for this view has been given by Davson and Platt (1949) m a
chnical and pathological revien of 188 cases of renal disease 45 of
which were examples of Type I or Type II nephnitis  They conclude
that the Elhs classification 1s sound 1 practice and leads m the great
majonty of cases to chinical and pathologcal agreement  Roscoe (1900)
exammed the biochemical changes m the two diseases and found
marhed differences between them In Tvpe I nephnitis water 1s
excess both m the tissues and mn the blood with resulting dilution of
the constituents of the blood In Type I nephnitis even though the
cedema 1s considerable there 15 no such dilution

The different diseases of the ladnev n their early stages produce
well recogmused clinteal pictures If however they are extensive or
progress so that renal failure 1s established there 1s produced the
compostte picture of termnal Bright s disease It 15 not proposed to
desenbe all the vanous forms of nephntis 1n any further detail but
mention will be made of tw ] hyp and t 1
Bright s disease

Malignant hypertension was first deseribed by Volhard mn 1914 but
1t has come mto promunence again owing to the researches of Wilson
and Byrom (1941) who found that by clamping one renal artery 1n rats
they could produce pathologcal changes simular to those scen m
mahgnant hypertension m humans The particular lesion 15 a
necrotising arterolitis which occurs not only m the kidney but also
m organs such as the pancreas and alimentary tract
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Recent research, however calls for some reconsideration of this
sunple plan  Ever smce Bright's onginal description of the disease
and lis conception that hypertension was caused by renal disease,
attempts have been made to cause n merease i blood pressure by
mterfering with the hidney  Many methods were tried but none was
entirely successful until i 1934 Goldblatt, Lynch Hancal and Summer
ville succeeded m producing persistent hiy pertension in dogs by partially
occluding one renal artery by means of a silver elip, after the opposite
hadney had been removed  In 1939, an important extension of this
worh was made by Wilson and By rom who showcd that in rats sustamed
hypertension could be produced by the clamping of one renal artery
without removal of the other hidney  Pathological changes occurred
m the untouched organ, but the ischemie hidney appearcd to be
protected from the ligh blood pressure which was produced These
pathological changes were similar to those seen mn malignant hyper
tension 1n man  Later (1941) these same workers adduced evidence
to show that once established, hy pertension could produce pathological
changes in the ladney s and they showed that what has long been called
* chronie interstitinl nephnitis  1s not due to mflammation but to
hypertension  There cxists a vieious circle in nephnitis—renal disease
leading to hypertension which i its turn leads to further renal
impairment

An account of the new conception of nephritis which follows from
Goldblatt s (1934) work was ginen by Eilis i us Crooman I ectures
for 1941 In thus he makes two mportant statements The first 1s
that, what are known as acute and sub acute nephritis are two separate
discases, and the second that lipmd nephrosis does not exist as a
separate entity but 1s always due to sub acute nephntis These
conclusions are drawn from precise and prolonged observations on
over 600 cases followed often for more than 20 years they are not
the result of und d elinical iy and must therefore be
given close consideration  The exstence of ipoid nephrosis has been
questioned by many authorities but it has always been held to be an
excessively rare disease and though Ellis and his colleagues have met
with no examples in their 600 cases this does not rule out the possibility
of its existence  The cases for nstance reported by Bennett Dodds
Robertson and Baker (1931) appear to be well authenticated

That the two conditions which are commonly given the names acute
and sub acute nephntis are separate diseases and not two stages n
the same discase 1s @ much more novel su gestion  Ellis holds that
acute nephritis 1s a self hmited disease nfluenced by treatment if this
1s commenced early enough and having almost alwavs an excellent
Thus statement 1s at vanance with the findin s of other
Payne and Ilingworth (1940) but weight 1s

prognosis
worhers—for mstance
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the disease 15 progressing rapidly then there may be urma with only
a moderate nise of the blood urea, if however the renal failure 1s due
to a slowly progressing glomerulo tubular nephntis then the blood
urea may be well over 400 milligrams per 100 millilitres with only mid
climeal uremia  The alkal reserve 1s lowered and the tetame
symptoms are explamed by a decreased blood calcaum  Renal funetion
tests show that both the power of concentration and of water
elimnation are greatly dimunished In severe cases intravenous
pyelography may not show any hidney shadows atall ~ Clearnce tests
give an anthmetical symbol o a funchon the deficiency of which 1s
only too app t An may show changes due to
myocardial damage

The fina) termination of the disease may be marked by convulsions
distressing to both the patient and lus attendants or the more fortunate
of these unfortunate individuals will dnft into unconsciousness with
steadily increasin,, mitroen retention

This then 1s the picture of renal falure seen most commonly 1n
glomerulo tubular nephritis but possibly caused by one of several
other conditions It will be appreciated that a scheme such 1s was
given at the beginning of this section does not cover all the possibilities
It makes no allowance for instance for those cases which appear to be
classical examples of chromc nephntls but which are cured hy the
removal of a 1 hy {Ilardwickh and Bad 3}
1947} It will have to be repLaced by a catalogue of disorders some
widely dissimilar 1n their 22tiology  but all similar in that they lead to a
destruction of nephrons with consequent abolition of thewr function
Such a catalogue is given i Table VI

Table VI
Bright s Disease
Underly ng Cause Example
Inflammation Acute sub acute or chron ¢ nephntis
Intection Cl romc pyelonephntiy
Degeneration Lipoid Nephrosis amylord d sease
Vascular Malignant hypertens on rarely benign ! ypertension
Crroulatory upset Tubular nephrasts cort cal necro 18 ——
Surg cal ladney Hydronephrosis etc
Congen tal defect Polycystic disease hypoplastic hidney
Due to other diseases Bactenal endocarditis pols artentis nodo a

PCM 12
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In the abruptness of 1ts onset and the rapidity of 1ts downlull course
malignant hypertension behaves as a scparate discase  Its prognosis
15 50 poor that its recogmtion 1s important though Platt (1948) suggests
it 15 one subdivision of hypertension  Platt has shown that malignant
and benign hy pertension has e a similar hereditary background and age
wewdence and 1 transition from one to the other may sometimes be seen
Further, 1 hypertension secondary to some such cause as chrome
pyelonephnitis may undergo 2 malignant termination  This 1s not a
disorder of young people, the average age of Platt’s cases was 47 years
Headaches fulure of vision, and convulsive seizures may be the first
symptoms  lherc may be no complamt of renal symptoms, but
cross exammation will usually reveal thirst and polyuria due to
farlure of the concentrating power of the hidney  On chnical exam
mation the salient findings are an extreme degree of hypertension
the diastolic usually beng over 140 mullimetres papulleedema and
albummmuria  Labaratory investigations will show mtrogen retention
and imparrment of renl function  Death follows within a few months
of the diagnosis bemg made wnd 1snev erdelay ed for more than two y ears

Termimnal Bnghts discase mav offer no clues as to its correet
wetiological diagnosis  Lins mav only be possible after death when the
history and chimeal findmgs can be correlated with the morbid hustology

Symptoms may be due either to hypertension or to uremia, or toa
combination of the tno  Thus there may be severe headaches with
visual disturbances and convulsi e scizures or there may be mcreasing
restlessness and weahness followed by vomrting and drowsiness
Occasionally Ieft ventncular fadure or even a cercbral hzmorrhage
may mash the underlying renal disease

The patient 15 wasted and dehydrated with a sallow complexion
"Lhere 1s marhed anema and a dry furred tongue The arteries are
thickened and tortuous, and the blood pressure greatly ncreased
The heart 15 enlar,ed and there may be an apical gallop rhythm or
pulsus alternans both signs of the utmost granity ~ Pulmonary cedema
may provide further evidence of left ventricular falure Abdominal
examipation 1s usually negative but poly ¢y stic kadney s or a large hy dro
nephrosis may be palpable and gross constipation may lead to a heavily
over loaded colon  The tendon reflexes may be exaggerated and signs
of tetany may be found The unmne always contams alburmn, though
the amount may not be great 1t1s dilute and as the patient’s condition
deteriorates so the specific gravity becomes fined at about 1010 There
are casts and red cells mn the deposit Fmally there 1s 2 severe
hypertensive retmopathy with exudates haxmorrhages and papill

edema

Laboratory

investigations reveal mtrogen retention but the degree
of this does not necessanly reflect the seventy of the symptoms

If
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the dsease 1s progressing rapidly then there may be uremia with only
a moderate nise of the b]ood urea f however the renal fallure 15 due
to a slowly p lo tubular nep then the blood
urea may be + well over 400 mulbigrams per 100 muilliitres with only mild
chnreal uremia  The alkah reserve 1s lowered and the tetanic
symptoms are explamed by a decreased blood caleum  Renal function
tests show that both the power of concentration and of water
elmmation are greatly dimimshed In severe cases imtratenous
pyelography may not show any hidney shadows at all  Clearance tests
give an anthmetical symbol to a functlon the deficiency of which 1s
only too app g may show changes due to
myocardial damage

"The final termmation of the disease may be marked by convulsions
distressing to both the patient and ns attendants or the more fortunate
of these unfortunate mdividuals will dnft into unconsciousness with
steadily mcreasing nitrogen retention

This then 18 the prcture of renal fardlure seen most commonly 1
glomerulo tubular nephntis but possibly caused by one of several
other conditions It will be appreciated that a scheme such as was
given at the begmming of this section does not cover 4l the possibihties
It makes no llowance for nstance for those cases which appear to be
classical examples of chronic nephntis but which are cured by the
removal of a umlateral hydronephrosis (Ilardwich and Badenoch
1947) It will have to be replaced by a catalogue of disorders some
widely dissumlar n their ztiology but all slmxlar in that they lead to a
destruction of nepk with of their function
Such a catalogue 1s grven n Table VI

Table VI
Bright s Disease

Underlying Cause Example

Inflammation Acute sub acute or chronic nephnit s
Infection

Ct omic pyelonephntis

Degeneration Lipoid Nepl rosis amylod disease

Vascular Mal gnant hyp rarely benign 1y
Circulatory upset

Tubular nephross cortical nec oss

Surgcal Tadney Hydronephrosss ete

Congental defect Polyeystic disease hypopla. tic k dney

Due to other diseases Bacterial endocarditis poly artertis nodosa

PCM 12
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¥ Treatment

Elhs (1932) considered that Type I or acute nephritis, usually
responds completely to treatment proyided that this 1s mstituted early
Ihis does not mean however, that there 1s any new and strkingly
successful way of deiling with this discase  Rest botl of the body
and of the hidnevs remams the sheet anchor  The patient should be
hept n bed until recorery has occurred or the acute phase 1s over
the hidney s are gven as hittle nork to do s possible by restricting food
and hquids to a mmmum  \n apple or an orange cach day 15 all the
solid food that should be allowed and onlv enough flud to prevent
thirst should be given  This can usunlly be done on one pint a day
but m hot weather a more enerous ration may be permitted  This
strict regime can be hept up for s long as a week by which time the
“cute symptoms will usually have subsided and a more liberal diet can
be allowed, but proteins must be restricted until the unne 1s clear and
the bloed utca normal

In severe cases of acute glomerulo tubular nephnitis partienlarly
when vomiting 15 a leading feature or when the urinary output is very
reduced  treatment should be by means of an intragastrnic dmp as
deseribed bv Bull Joches and Lose (1949) 1 cases of anuric uremia
This method (see p 184) may 2lso be used for patients with chronie
renyd falure who have an acute exacerbation In such patients,
however the treatment 15 only a temporary measure and no permanent
mmprosement i renal function can be expected

In view of the close association betwcen streptococenl infections and
acute nephntis Monerieff (1044) suggested that pemetdlin nught be a
valuable therapeutic agent and he was able to quote an example which
appeared to support this contention Subsequent experience has
proved disappomting—too often the streptococcal infection has burnt
itself out before the nephritis appears  No large and carefully con
trolled series has yet been reported however and until this has been
done judgment canuot be passed  Certawly pentedlin 1s preferable to
the sulphonamides any of wlich may eause anura even in mdn 1duals
whose hidneys appear to be healthy

Sub acute nephritis or Type I remuns a disease the dowifward
coursc. of which 1s Little altered by treatment There was some hope
that the cedema might be controlled by the transfusion ofa concentrated
serum which would restore the depleted serum proteins to normal
This 1s not so Brown Gray and Vollison (1942) reported ther
expertences with 12 cedematous patients who were treated with
concentrated serum transfusions contammng from 20-100 grams of
protein  two only were completely relieved of thewr cedema and 1n one
of these 1t retutned within ten days  The added protewn does not stay
in the circulation for any length of time and furthermore 1t 1 possible
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that the salt m the serum counteracts anv benefit that mght come
from the protem Evidence 1s accumulating that Epstens theory
that the low plasma proteins m this condition are due entirely to the
requires di but no satisfactory alternatne
explanation can yet be offered
In the absence of any advance 1n treatment the cedema has to be
dealt with by old fashioned methods Mercurial dwreties such as
mersalyl are usually contra indicated but great relief may always be
obtamed by esing the legs of these patients  This 15 such a stmple
procedure and its value may be so great that 1t should be more widely
adopted The dangers of mnfection have always been thought to
mibtate agamst 1t but these are not great these days  For a few days
before the operation the patient should be nursed m 4 sitting position
etther 1 a chair or in & cardiac bed  When the anasarca has dramed
to the most dependent parts the fluid may be released by small
neisons  not more than half an mch long through the shin of the
dorsum of the feet made under local anzsthesia from an ethyl chloride
spray The whole procedure must be done under the most strict
aseptie precautions which must be Rept up all the time that dramnage
goes on and dressings may have to be changed every hour
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ACUTE URZEMIA
Clinical Features
(Renal falure afler wyuries surgical operations and other diseases)

Uremia 1s a condition charactensed by a disorder 1 the biochermstry
of thebody It occurs most commonly as a termmal event i Brghts
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discase, in such cases its symy logy s often ot i by the
presesnce of ather disorders, notably hypertension  So called ureme
convulsions for mstance are due to hypertensise encephalopathy and
not to any biochenical upset  The name urerma 15 2 time honoured
one ik suggests that an increase m the blood urea is the all important
change  Certamly a hiyh blood urea always oecurs but that this 1s
necessarily myurious has always been questioned  Recently more and
more attention s been paud to other bioch 1 d 1
reduction i the Wk reserve, to chloride depletion and, perhaps most
unporiant of all potassum getention

Pure yrenma where the syoy due to the boel d changes
are not confused by those due to hypertension and other disorders
oeeurs s an acute cpasode 1n @ vamety of conditions  These nclude
severe anjunies  crushin, msjer surgreal operations, mus matehed
transfusion sulphonarmde sensttivity, and discases such as \ddisons
disease alhalosts ind diabehie coma YA syndrame whieh 18 chmcally
sy oceurs after concetked anteparium hamorthage and other
obstetnical emergenacs L variety of names have been gnen to the
condst pre_renal g nephrosis ¢ Tadney
crush syndromie traumatie uremnt or anuna, tubulovascular renal
syndrome and renal anosa syndrome

The chimeal picture 35 charactenstic  After a severe mpurv of
operation at the height of a disease s which there 13 a penod of
bypotension and ewculrtory failure or after 2 concealed antepartum
hemorrhage the pitient s condition begins to deteriorate  Drowsiness
and apathy supervene nusen and anorea are followed by iecoughs
and vomuting and the urmary output steadily dummmshes untal there
may be complote anura Biochennea! studies show 7 lowered alhah
reserve and chlonde with o rassed potassum and a great merease of
ured m the blood  Death occurs m a large percentage of the cases but
recovery when it oceurs appears to be complete  this 1s n sharp
contrist with other forms of nephuitis

Morbd anatonneal studies show that there are two distnct patho
logical pietures  In ane so cafled tubulay nephrosis the greatest
changes oceur m the ascendsng foops of Henle and m the second
convoluted tubmles 1 the other changes are almost confined to the
glomerular layer and there 1s 2 bilateral gortical neerosts of the hadneys

Tn tubular nephrosis the hdney s are shightly enlarged wnd there1s a
striking contrast between the pale cortex and the congested medulla
Microscopieally the glomenth wineh are relatinely normsl he w on
avaseular area  There 15 pecroms of the tubules the degenerate
epithelium of whch 15 stripped from its basement membrane 20d lies
froe m the lumen  In other places the tabules are filled with pigment
casts wiich may be formed around a mdus of sulphonumide crystals or
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cellulardebns ~ Some of the tubules may be seen to have ruptured mnto
the neighbounng vascular spaces or mto the interstital tissue

In bilateral cortical necrosis by contrast the damage 1s not confined
to one spccnﬁc region of the mdividual nephrons but a large anatomical
division of the whole hidney 1s affected  In the cortex all elements
vessels glomeruli and convoluted tubules become necrotic  As a rule
this necrosis myvolves the whole cortex but some cases have been
desertbed 1n which the changes were confined to scattered areas

The biochemmcal changes which occur m both these conditions are
strilang and a knowledge of them 1s important  The blood urea nises
to levels of 700 mitligrams per 100 miliitresand over  Hypochloremia
and a low alkali reserve are usual  The blood potassium 15 increased
and 1n some patients may be responsible for ventncular fibnllation and
death  Any unne that 1s passed 1s dilute with a specific gravity fixed
between 1014 and 1018  Despite the high blood urea the urme urea
seldom rises above two per cent The urine 15 always acid and
although the alkali reserve may be restored to normal there 1s a lag 1n
the reaction of the urme which may not become alkalme for several
days Treatment must therefore be lled by d est
of the alkali reserve and not by observations on the reaction of the
urine alone (Darmady 1947)

In_bilateral cortical necrosis of the hidneys there 15 such extensive
damage to so vital a part of the kidneys that recovery probably never
takes place VWhere the lesions are patchy the patients may survive
but unless the kidnevs themselves are seen durnng the illness 1t 15
1mpossible to be certamn that the lesion was cortical necrosis and not
tubular nephrosis  In the latter condition however repair processes
start early At autopsy mn cases surviving for any length of time a
< le degree of reg 1s always present Another
encouraging feature 15 that when recovery does take place 1t 1s always
complete

Ztiology The etiology of this condition 1s still uncertam but
much progress 1s being made towards its elucidation  Maegraith and
others (1945) considercd three possibilities —

(1) Mechanical blockage of the tubules

(2) A nephrofosic  effect of some mjurious substance carmied
to the Kidney by the blood stream

(3) Renal anoxia the mamn cause of renal damage being the
temporary deprivation of oxygen

The first hypothesis was orgmally put fon\ard by Baker and Dodds
(1925) to explamn the anuna in Bywaters(1948)
suggests that m both this condition and in the crush syndrome there
1s a preeipitation of pigment on the walls of the distal tubules as a
result of which there 15 a failure of absorption of the glomerular filtrate
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The subsequent increase in pressure causes distension and rapture of
the tubules  The deposition of pigment however, s nob seen in e ety
tubule stil less 15 every tubule blocked by migment or erystals  The
second theory 1s also diffieult to accept  The vaniety of conditions
which may be followed by the syndrome means that aither the same
tosin must occur m widely different disorders or there must be many
ifferent toms having the same effcet  No such agent has yet been
wlentefied m any of the disorders mentioned

‘1he theory of renal anowin has gamed considerable support from
the worh of Trueta nd lus colleagues {1946 1947} In the course
of cyperiments desyned to show whether a vasoular distusbance
onguted by reflexes from a damnged hmb plaved any part m the
production of the renl changes found sn the crush syndrome these
waorhers discon ered that there are two alternatne cirenfations in the
hadney  Lhe one pathway Jies within the medulla™ the other i the
cortern  blood may flow exelusively through either route or flos m
varyng amounts through cach of them  To traverse the medullary
route the blood Jevves the mterlobular artenes by the afferent arteres
of the pnta medullry Llomeruls and after passing through these
glomeruh 1t 35 dirceted via the vasa recta to the micrlobular vemns
Yor the cortien] route the blood remamns m the mterlobular arteries
untd 3t reaches the afferent vesscls of the remamng cortical
glomeruht It goes through these nto thesr efferents to the cortical
stertubular network and thence te the mterlobular vems  Here the
two arculitions reunste and the maved blood passcs onr to the mam
Yem
In thetr cxpenments the Orford worhers found that constnction of
the cortical oireulation and opemng of the medullary route followed
the appheation of 1 tourniquet to one tmd limb of an anwsthetised
rablat  As they pomted ont thus change may well be enhanced m
mjured humans who have the addstional emotional strun of wounding
m both cases the patholoscal changes are fundamentally smdar It
the shunt beswdes bemg mioked by neuro vascular refleses has the
mm of proteeting glomernh from toxms or of reducmg glomerular
function 50 as to conserve body flud then the production of smular
pathologieal changes i such widely divergent conditions 2 erusheng
mjuries musmatched transfusions and dehydration becomes under
standable  On ths theory bikteral cortical neeross provides the most
strihang example of the diversion of blood flow withw the hadney from
eortex to medulla Nevasquez (1938) considered that vasoular spasm
played no part m the production of this condition and showed that
the cortical vessels are dilated and not contracted  Trueta pomts out
however thatsuch difatation may well be due to v asoparalysis following

a peripd of severe vasospasi
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Treatment There are three possible methods of approach to the
treatment of these forms of acute urema s & prophy lactic measure
there must be vigorous resuscitation dunny, the shock and dehy dration
which so often precedes the anunia  Trueta and his colleagues (1947)
have shown that the circulatorv shunt in the hidney 1s not provohed
If the splanchnig nerves are cut  though this is not to say that once
established the shunt will be 1bolished by paral of the splanck
nerves  Further of the shunt has been n action for sufficient time
for structural damage to have occurred in the hidney 1ts reversalis
unlikely to be followed by chinieal improvement Nevertheless
splanchmic block has been uscd suecessfully by Darmady (1947)
though Pornitt (1940) found 1t of httle value vTetrethy]l ammonium
bronude was used by Stock (1048) in cases of pre eclampsia but there
was no lasting benefit

The temporary nature of this form of 1enal fanlure and the complete
ness of the recovery when 1t does occur have been stressed  Unfortu~
nately the cessation of hidney function 1s frequently so complete that
death occurs before the repair 15 sufhciently advanced to enable the
secretion of urine to be resumed  Attempts have been made therefore
to arrange for the eacretion of waste products urea mn particular by
other routes so that life can be prolonged until the hidneys resume
their work

Dhalysis of the blood has been suggested by several workers and the
first practicable artificial hidney  was devised by Kolff in 1946
and m this country Darmady (1948) and Bywaters and Joehes (1948}
have desenibed simlar pieces of apparatus  Under full doses of heparin,
the patient s blood 15 led from the radial artery mnto a cellophane tube
5 cm 1 diameter and 30-4o metres long and thence back mto a vemn
The cellophane tube 15 wound round a drum which rotates n a bath
contamung 70-100 litres of a modified Ringer s solution  Urea 15 not
the only substance which 1s dialysed and frequent estimations have to
be made of all the electrolytes in the blood  Dialysis 1s onlv continued
for a few hours at a time but even so large quantities of urea can be
extracted from the blood and kolff has removed as much as 263 g
Unfortunately water passes mto the blood stream and death from left
ventricular fallure some time after dialysts has been completed 15 not
uncommon

Pentoneal dialysis and the perfusion of loops of small mntestine are
other methods by which metabolites may be removed from the blood
The former has been deseribed by Frank (1946) and n this country has
been used by Rerd Penfold and Jones (1946) There is a nish of
peritomtis and the catheters through which the irmzating fluid 1s intro
duced and collected may become bloched by omentum though this
can be avoided by using stamless steel tubes About 40 litres of
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The subsequent merease 1 pressure causes distension and rupture of
the tubules  The deposition of g, ment, however 1s not seen 1 every
tubule  still less 1s everv tubule bloched by prgment orerystals  The
second theory 15 also difficult to aceept  The vanety of conditions
which may be folloned by the syndrome means that either the same
tosut must oceur i widely diffevent disorders or there must be many
dilferent tosuns having the same effeet  No such ageat hos yet been
wentified wn any of the disorders mentioned

The theory of renal anowa s gamed considertble support from
the work of Tructa and s collengues (1946 1947) In the course
of espenments desighed to show whether a vaseulsr disturbance
ongmated by reflesces from a damnged hmb, played any part m the
production of the renal ehanges found m the crush syndrome, these
workers discovered thit there are two lternatne arculations m the
hidney  Lhe one pathway hes within the medulfa; the other m the
corten  blood may flow eaclusnely through either route or flow m
varymy, mounts through each of them  To triverse the medullary
toute the blood Jeves the snterlobular arteries by the afferent arteres
of the yuata medulliny glomersh and after passing through these
Hjomerul 1818 directed via the vasa recta to the mterlobular vems
Tor the corbieal route the blood remams 10 the mterlobulir artenes
until 1t reaches the afferent vesscls of the remamung cortical
glomeruh It goes through these mto therr ciferents to the cortseal
mtertubulir networh nnd thence to the mterlobular vems  Here the
tno cenlations reuntte and the mived blood passes on to the maw
vein
In ther evpenments the O1ford worhers found that constriction of
the eortienl cweulation and epening of the medullary route folloned
the appheation of & tourmquet to ane hind hmb of an anwsthetised
rabbit  As they pomted out thus change may well be enbanced m
wyured humans who has e the additiona} emotional stramn of woundimg
m both cases the pathols | changes are fund Hy sumlar  If
the shunt besides being mvohed by neuro vascular reflenes bas the
aim of protectin,, glomeruls from toxmns or of reduemg glomerular
function so as te conserse body flwd then the production of sumlar
pathological changes m such widely divergent condstions 2s crushing
mgunies  musmatched transfusions and dehydration becomes under
standable  On this theory bilateral cortical necrosts provides the most
strilung example of the diversion of blood flow withm the lLadney from
cortea to medulla  Nevasquez (1938) considered that s asculag spass
played ne part m the production of thus condiion and showed that
the cortieal vessels are dilated and not contracted  Trueta pownts out
however thatsuch dilatation may well be doe to vasoparalysts follow g

a pertod of severe vasospasm
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attracted from the cells This osmotic upset 1s probably responsible
for the final death of the patient The patient becomes weak and
listless and complams of thust winch becomes progressively more
mtense as the condition 1s allowed to progress The mouth and
tongue become parched and leathery the patient 1s grey wnd pinched
and may suffer from confuston and hallucinations  The urinary output
15 reduced to a mimmum but its chloride content 1s not reduced and in
the early stages may even be mereased

In purg salt depl the extraccllular flud 1 hypotonie with
the result that water 1s attracted from 1t mto the cells and 1s removed
from 1t by the ludneys There 18 thus a reduction of the plasma
yolume with the production of oligemic shoch  The p'ment comies

gly apathetic and plans of lar weahness h h

gddimess and cramps  Thirst howeser 1s notably absent  Vomuting
leads to a further loss of chlondes 1n the gastric yuice  Fmally pen
pheral airculatory faure oceurs and may lead to death  For a tune
the volume of the urinary output 1s d but 1t 15 i
deficient m chlondes

Thus 1t 1s possible for a patient to be dangerously dehydrated and
et not be thursty and to be passing plenty of urine  As Marriott points
out when the state of hydration of a patient 1s 1n question 24 hours
15 too long a tune to allot for a review of the unnary output The
volume passed and its chlonde content should be cheched every eight
hours the aim of treatment bemng to ensure that the patient passes a
pmt (570 ml ) of urine 1n this time containing 8-5 g per litre of sodium
chloride

It 15 almost a tradition that before an operation a patient s urmne 15
tested for albumin and sugar It should become equally traditional
that in the days immediately after any major operation every specimen
passed besides being measured should have its chlonde content
estimated

Treatment consists of giving salt and water in adequate amounts
If 1t 15 at all possible this should be given by mouth  If the patient
cannot swallow 2 small plastic stomach tube can be passed through
the nose and the solution dripped into the stomach In severe salt
depryvation the rapid mtravenous transfusion of isotonie {0 85 per cent)
saline solution may be Life saving but 1n the ordinary course of events
Marnott ds the use of a hyp salution made by mumng
equal quantities of 1sotome saline and isotome glucose {5 per cent)
solutions  (See also Chapter IV)
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dialysing fluid have to be used each day and the patient may deselop
pulmonary adema
Bull Jockes and Lowe (1949) emphasise the importance of depressing
exogenous protemn metabolsm to a mummum and of maintamng
muneral and water balance  Borst (1948) showed that a diet contammng
practically no protemn or potassium reduced protemn hatabolism m
three days to siv grams of nitrogen The dict used consisted of
butter and sugar 2 very unpalatable mizture  Bull and hus colleagues
recommend the following mnture —
Lot 1008
Acacia q's 1o emulsify
(Vitamins optional }
Water to I htre
"This 1s the dav s ration and 1t 1s dripped into the stomach throughout
the 24 hours by means of a plastic tube passed through the nose  All
vomyt 1s collected and returned through the stomach tube after
filtration  This 1s an important measure for 1t ensures that the flud
intale 1s accurate and tht no food or electrolytes are lost in the vormt
By this means serious upset of electrolyte balance may be avoided
durmg the period of anuma  Once duuresis starts however electro
Iytic ymbalance readily oceurs and losses of particular electrolytes will
have to be made good This does not mean that massive salme or
alkaline transfusions can be started  The daily fluid requirements are
no more than the htre of water in the above prescription with an
additional amount equal to the v olume of the urtne passed the previous
day
The dangers of over transfusing these patients cannot be emphasised
too strongly  Drip methods of transfusion have saved countless lives
but they must also have been responsible for the deaths of mnumerable
anuric patients ‘There 1s no place for the use of large quantities of
mtrasenous saline or glucose saline let alone hypertome glucose and
sodiun_sulphate solutions
The whole subject of water balance was considered by Marmott m
s Crooman Lectures to the Royal College of Physicians n 1946 He
showed that dehydration may occur owing to a lacl of water or to a
loss of chloride 1n practice both are usually present but the prnciples
of treatment can best be understood by considering the two syndromes
scparately
"The flnd content of the body 1s divided between a large intracellular
component and a smaller extracellular component This latter
comprises the plasma and the tissuc flud  The mtracellular flud
contamns most of the sodwm chloride and bicarbonate m the body
When a patient 1@ or is deprned of adequate amounts-of-water
the extracellular component becomes hypertome and so water 1s




REVAI INFFCTIONS 187

smallcr mamtenance doses given at regular mtervals  The first dose
should be two grams and thereafter half a gram should be grven six
hourly for five days  Excretion continues for some time after the last
dose has been given and 1t is wise to wait two or three days before a
sccond clean sy 1s taken for L ! 1 stud P
will subside even more quickly if potassium ertrate (60 grawns) s grven
with the sulphadimidine but in the average case this is not necessary
provided that there 1s an adequate mtake of flrd  at Jeast five puts
a day must be given

Penieillin may be used for mfections by staphylococer streplococeus
Jweals or proteus vulgarts  As the pemaillin is eacreted n the urme
a Jarge dose 1s not required and 200 000 umts 2 day 1 divided doses
should be sufficient

Streptomy e has the vwidest range of activity but bactena readily
become resistant to1t and many orgamsms are found to be resistant toit
before treatment s started so that sensitivity tests must always be
done before 1t 15 used  For 1t to be effectine the urine must first be
made alkalne and tlns must be mamtained wiilst streptomycmn s
bemg gnen  The dose should be 0 gram three times & day and
treatment should not be continued for more than three days

Urmary mfections i children are common and their response to the
sulphonamides 15 so stnhing that Sheldon (184.) suggests that there
may be a danger in routme chemotherapy  The urine may be sterihsed
despite stasis 1n the unnary tract and unless a pyelogram is done on
every clild anatomical abnormakhties may be mussed This 15 an
impracticable and unjustifiable procedure 1 clildren and Sheldon
therefore advocates imtial alhaline treatment Potassum atrate
may be used for an mfant the dose 1s 10 grams and for an older
child 20-80 grams It must be given twa hourly by day and three
hourly by might and fluds must be given m large quantiies  The
urine must be made alkalne not neutral and each specunen passed
should be tested with hitmus paper wlhich can be mcluded m an
mfant s naphins  Sheldon claims conspicuous success for tlus treat
ment 1f 1t 15 given cfficiently  Tailure suggests stasis or atony 1n the
renal tract and the sulphonamides or an antibiotic may then be used
The dose of sulphadimidine should be 0 25 gram eight hourly 1n the
first year © 25 gram si hourly from one to seven years and @ 5 gram
eight hourly from seven to ten years In each case the imtial dose
must be double When the urme has been sterilised a coraplete
urnary 1mvestigation should be carried out on cach of these children

Abacterial
1t has long been taught that pus i sterile urine 1s due to tuberculosis
of the renal tract and 1t 1s well that this should remamn a fundamental
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INFECTIONS
Bacterial

There are now a variety of substances which are effective agamst
the orgamsms which mfeet the uninary tract  The sulphonamudes are
effectry ¢ agunst coliform bacterta pemeillin agamnst cocer wureomyemn
and terramy cin aganst both colforms and coecr wlilst the  bacterial
spectrum * of streptomycm mcludes Bacet aerogenes and Ps pyocyanea
as well This 1s not to say howcyver that these 1llnesses can now be
regarded Ightly and that there 1s no longer any need for a carcful
mvestigation of each case For the cfficient treatment of pyelone
phritis two things are essential first the infecting organisms must be
dentified and secondly, they must be shown to be sensitive to whateser
agent 18 used Tlus 1s particularly important when streptomyemn 1s
cmployed  Where the collection of a clean specimen of urme 15
mpracticable 1t 15 permssible to commence treatment as soon as the
climeal diagnosis has been made Al such cases however must be
viewed cntically and if there 1s not a rapid and eomplete cure tho
patient should be removed to hospital where a full nvestigation of
the urinary tract can be carried out

The sulphonamdes are still the first choice n the treatment of thesc
mfections They are cheap and convenient to admimster and 1t will
be some time before aureomyein 1s similarly as ailable  Sul, Iphadimdine
(* sulphamezathine ") 1s probably the best preparation to use, but IS
must be grien mn accordance with the gencral principles of chemo.
therapy, that 1s to say, there must be a large mitial dose followed by
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smallcr mamtenance doses given at regular intervals  The first dose
should be two grams and thereafter half a gram should be given six
hourly for five days  Excretion continues for some time after the last
dose has been myen and 1t 1s wise to wait two or three days before a
second clean specimen 1s taken for bacteriological study ~ Symptoms
will subside even more quichly 1f potassium eitrate (G0 grawns) 1s given
with the sulphadimidine but i the average case this 15 not necessary
provided that there 15 an adequate mtahe of fluid  at least five pmts
a day must be given
Pemcillin may be used for infections by staphylococer streptococcus
Jeeals or proteus vulganis  As the pemcillin 1s excreted in the urine
a large dose 15 not requred and 220 000 units a day mn divided doses
should be sufficient
Streptomyein has the widest range of activity but bactena readily
become resistant to 1t and many organisms are found to be resistant toat
before treatment 1s started so that sensitivity tests must always be
done before 1t 15 used  For 1t to be effective the urme must first be
made alkaline and this must be d whilst y
bemg given The dose should be 05 gram three times a day and
treatment should not be contimued for more than three days
Urmary nfections in chuldren are common and their response to the
sulphonamides 15 so strihing that Sheldon (1940) suggests that there
may be a danger in routine chemotherapy ~ The urine may be sterihised
despite stasis m the urnary tract and unless a pyelogram 1s done on
every cluld anatomical abnormaliies may be mussed This 15 an
unpracticable and unjustifiable procedure i cluldren and Sheldon
therefore advocates mtial alkalme treatment Potassum citrate
may be used for an mfant the dose 1s 10 grams and for an older
child 20-80 grams It must be given two hourly bv day and three
hourly by night and fluds must be given m large quantibies The
urme must be made alkaline not neutral and each specimen passed
should be tested with htmus paper which can be mcluded m an
wfant s napkims  Sheldon claims conspicuous success for this treat
ment 1f 1t 1s given efficiently  Failure suggests stasts or atony n the
renal tract and the sulphonamudes or an antibiotic may then be used
The dose of sulphadimdine should be 025 gram eight hourly in the
first vear 0 25 gram six hourly from one to seven years and 0 5 gram
exght hourly from seven io ten years In each case the mtial dose
must be double When the urne has been stenhsed a complete
urnary mvestigation should be carred out on each of these children

Abacterial
It has long been taught that pus 1n sterile urine 1s due to tuberculosis
of the renal tract and 1t 1s well that this should remam a fundamental
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INFECTIONS
Bacterial

There are now a variety of substances wlich are effective agamnst
the orgamsms which infect the uninary tract  [he sulphonamidcs are
effectny ¢ agamnst cobform bacteria peruerlin agamst cocer aureomy e
and terramy cin agamst both coliforms and eocer wlulst the  bactenal
spectrum ** of streptomy cin includes Bact acrogenes and Ps pyocyanca
as well  This 1s not to say howcver that these illnesses can now
regarded hghtly and that therc is o longer any need for a carcful
myestigation of each case  For the efficient treatment of pyelone
phmtis two things are essential  first the nfectmg orgamsms must be
dentified and secondly, they must be shown to be sensitive to whatever
agent 1s used Thus 15 particularly important when streptomyem s
employed Where the collection of a clean specinien of urine 1s
impracticable 1t 1s permussible to commence treatment as soon as the
clneal diagnosis has been made Al such cases however must be
viewed critically and if there 15 not a rapid and complete cure the
patient should be removed to hospital where 4 full wvestigation of
the urmary tract can be carned out

The sulphonamudes are stil the first chowce n the treptment of these
mnfections They nre cheap and convement to adnumster and 1t will
be some time before yom is larly available  Sulphadimidi
(* sulphamezathue ) 1 probably the best preparation to use, but it
must be gnen m accordance with the general prnciples of chemo
therapv, that is to say there must be a large mtial dose followed by
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smallcr mamtenance doses given at regular mtervals  The first dose
should be two grams and thereafter half a gram should be given six
hourly for five days  Escretion continues for some time after the last
dose has been grven and 1t 1s wise to watt two or three days before a
second clean sp 15 taken for b i 1 study
will subside even more quickly if potassium citrate (G0 grains) 1s given
with the sulphadimidine but n the average case this 1s not necessary
provided that there 1s an adequate mtake of flid  at least five pmts
a day must be given
Penicilin may be used for infections by staphylococer sireptococcus
Jxcahs or proteus vulgaris  As the pemeillin 1s excreted n the urne
a large dose 1s not required and 250 000 units a dav in divided doses
should be sufficient
Streptomyemn has the widest range of activity but bactena readily
become resistant to 1t and many organisms are found to be resistant to1t
before trcatment 1s started so that sensitivity tests must always be
done before 1t 15 used  For 1t to be effective the urine must first be
made alhalme and this must be d whilst ptomy
bemg grnen The dose should be 0o gram three times a day :md
treatment should not be continued for more than three days
Urnary mfections in children are common and their response to the
sulphonamudes 15 so strihing that Sheldon (1940) suggests that there
may be a danger n routine chemotherapy  The urine may be sterhised
despite stasis i the unnary tract and unless a pyelogram 1s done on
every child anatomical abnormalibies may be mussed This 15 an
impracticable and unjustifiable procedure m children and Sheldon
therefore advocates imtial alkahne treatment Potassum citrate
may be used  for an mfant the dose 15 10 gramns and for an older
child 20-30 grams It must be given two hourlv by day and three
hourly by mght and fluds must be given m large quantities The
urme must be made alkahne not neutral and each specimen passed
should be tested with htmus paper wlich can be mcluded in an
mfant s naphms  Sheldon clams conspicuous success for this treat
ment if 1t 15 given efficiently  Failure suggests stasis or atony m the
renal tract and the sulphonamudes or an antibiotic may then be used
The dose of sulphadimidine should be 0 25 gram eight hourly m the
first vear 025 gram s hourly from one to seven years and 0 5 gram
aight hourly from seven to ten years In each case the wubial dose
must be double When the urine has been sterlised a complete
urinary investigation should be earried out on each of these children

Abacterial
1t has long been taught that pus n sterle unine 1s due to tuberculosis
of the renal tract and 1t 1s well that this should remain a fundamental
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INFECTIONS
Bacterial

There are now a varicty of substances which are effective agamst
the orgamisms which mfect the urinary tract  The sulphonamides are
effective agamst coliform bacterta pemaillin aganst cocel aureomyan
and terramycin agamnst both coltforms and cocer whilst the  bacterral
speetrum ** of strep y tudes Bact g and Ps p %3
as well This 1s not to say howcver, that these 1llnesses can now be
regarded hghtly and that there 1s no longer any need for a careful
mvestigation of each case For the efficient treatment of pyelone
phritis two things are essential first the infecting orgamsms must be
1dentified and secondly, they must be shown to be sensitive to whatever
agent 1s used This 1s particularly mmportant when streptomyemn 1s
employed Where the collection of a clean specimen of urme is
mpracticable 1t 1s permissible to commence treatment as soon as the
climeal diagnosis has been made Al such cases, howeyer, must be
viewed critically and if there 1s not a rapid and complete cure the
patient should be removed to hospital where a full mvestigation of
the urinary tract can be carried out

The sulphonamdes are still the first choice 1n the treatment of these
mfections They are cheap and convement to admumster and 1t will
be some time before aureomyein 1s similarly available  Sulphad: imiding
( sulphamezathme )1s probably the best preparation to use but 12
must be given 1n accordance with the general principles of chemo
therapy that 1s to say there must be a large imtial dose followed by
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smallcr mamtenance doses given at regular mtervals  The first dose
should be two grams and thereafter half a gram should be given six
hourly for five days  Eacretion contnues for some time after the last
dose has been given and 1t 1s wise to wait two or three days before a
second clean sp 13 taken for L ) I study  Symptoms
will subside even more quickly if potassium citrate (60 grains)1s given
with the sulphadimidine but n the average case this is not necessary
provided that there 15 an adequate mtake of flmd  at least five pints
a day must be grven

Penicillin may be used for infections by staphylococer streptococcus
Jewealis or proteus vulgaris  As the pemaitlin 1s excreted m the urine
a large dose 1s not required and 250 000 uruts a day in divided doses
should be sufficient

Streptomyem has the widest range of activity but bacteria readily
become resistant to 1t and many orgamsms are found to be resistant toit
before treatment 1s started so that sensitivity tests must always be
done before 1t is used  For 1t to be effecctive the unne must first be
made alkaline and this must be d whilst p 15
bemg grven The dose should be 0o gram three times a day and
treatment should not be continued for more than three days

Unnary infections in children are common and their response to the
sulphonamdes 1s so striking that Sheldon (1845) suggests that there
may be a danger in routme chemotherapy  [he urine may be sterihsed
despite stasis in the urinary tract and unless a pyelogram 1s done on
every child anatomical abnormalities may be missed This 15 an
impracticable and unjustifiable procedure 1 children and Sheldon
therefore advocates mtal alkahne treatment Potassum atrate
may be used for an mfant the dose 15 10 grams and for an older
child 20-80 grams It must be grven two hourly by day and three
hourly by night and flwds must be given m large quantitties The
urme must be made alkalne not neutral and each specimen passed
should be tested with litmus paper which can be mcluded m an
infant s naphins  Sheldon clams conspicuous success for this treat
ment if 1t 15 given efficiently  Failure suggests stasis or atony m the
renal tract and the sulphonamides or an antibiotic may then be used
The dose of sulphadimidine should be 0 25 gram eight hourly 1 the
first vear 0 2o gram six hourly from one to seven years and 0 5 gram
eight hourly from seven to ten years In each ease the imtial dose
must be double When the urne has been sterlised a complete
urmary mvestigation should be carried out on each of these children

Abacteral
1t has long been taught that pus m sterle urine is due to tuberculosis
of the renal tract and it 1s well that this should remam a fundamental
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of our teaching Stenle pyura, however may occur spart from
tuberculosss and a definite clinteal entity hnown as Abacteral Pyura
has been described It has been suggested that the condition may be
due to a virus infection (Moore, 1943) to the excretion of toxins from a
focus elsewhere in the body (Cooke, 1944) or ta an orgamism of the
spirochzetal group (Peters 1946)  Its recogmition 1s important beeanse
1t responds rapidly to arsemcal treatment

The syndrome occurs more commonly 1n men than 1 women and
though the symploms are usually severe, the patient s general condition
15 unaffected  There 1s neither fever nor loss of weight, but frequency
may be extreme hypogastric or perineal pain severe and hematuria
common In men a purulent urethnitis may precede the umnary
symptoms and the two glass test shows an equal haze m both spectmens
Cystoscopy shows a marhedly mntable and contracted bladder the
mucosa of which 15 unformly reddened and even uleerated It 1s
possible that some cases of Hunnah s Ulcer may be examples of this
syndrome Pyelography may be normal but blunting of the calyees
1s common The changes are not necessanly bilateral and may be
confined to one side or may be more marhed on one side than the other
The differentiation from tuberculosis mn these cases 1s especially
difficult

Treatment by means of the ntravenous mjection of one of the
preparations of neoarsphenamne 1s dramatic and complete  The dose
need not be large and 1t 1s usual to give a course of four mjections of
03 gram of N AB at intervals of from four days to a weeh

During the investigation of such a case tuberculosis must always be
uppermost in the mind of the physteian and everv effort must be made
to 1s0late the tubercle bacillus  In suspected patients the therapeutic
trial of NAB 15 well worth while but in doing so the ranty of the
condition must be remembered—Moore (1943) found only five examples
1n 80 cases of pyuria and the response to treatment must be considered
1 a coldly critical ight  The symptoms must go completely and there
should be no relapse In some cases a streptococcus may be re
covered from the urine immediately after the cessation of treatment
but this appears to be a transient finding of uncertamn sigmficance
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THE RENAL ASPECTS OF HYPERTENSION

In 1827 Richard Bright drew attention to the association of albummn
uns contraction of the hidneys and hypertrophy of the heart For
some time after this it was accepted that hypertension was always
due to renal sclerosis  In 1881 Mak d desenbed the
of lugh blood pressure mn individuals who showed no evidence of hidney
disease and so paved the way for Sir Chfford Allbutts work on
hyperpiesa  The pendulum then swung the opposite way and it was
taught that there was httle between hyp and the
kidney In part this change m opinion was due to a failure to produce
hypertension m ammals by operations on the hidneys although many
methods often wnvolving severe injunes or the mjection of different
toxic substances were tried

In 1934 Goldblatt Lyneh Hanzel and Summerville showed that
constriction of both renal artenes in dogs was followed by hy pertension
which persisted for 15 months or more A further step forward was
taken by Wilson and Byrom (1939) when they showed that 1n rats
constriction of onc renal artery was followed by hypertension and
pathological changes mn the unclamped hidney 1nd hable from
those of mahgnant hypertension m man There followed a further
swing of the pendulum and by 1938 Amencan workers w ere advocating
that all people with hypertension should undergo a full urologeal
mtestigation so that a unilateral renal leston should not be mssed
But examples of hypertension which can be relieved by the removal
of an abnormal hidney are extremely rare  Braasch (1942) estimated
that out of approxmnately 4 000 cases of hypertension seen at the Mlayo
Chmic only 19 were switable for nephrectomy he puts the general
mneidence of such cases at only a fraction of one per cent  Evenif one
abnormal hidney should be discovered in association with hy pertension
1t does not follow that its removal 1s to be recommended without
further thought Each casc must be carefully and fully mvestigated
and the most ngd entena must be satisfied  These have been laid
down by Sensenbach (1944) and Wilson (Bennett Wilson and Lochett
1945) The patients should be young for over the age of 50 years
hypertension 15 much more hkely to be permanent The function
of the damaged kadney must be nil whilst that of the healthy one must
be normal when Judged by the most searching tests  If this 1s not so
then the removal of a damaged but still secreting organ may put such
an extra strain upon the remaining shightly defective hidney that it
too will fail and urami may be y d The onlv T
to this rule 1s the malady hnown as malignant hypertension Thisisa
fatal condition and the discovery and Yemoval of a umilateral renal
lesion may provide the only hope of recovery It may occasionally be
successful (Hardwich and Badenoch 1947)
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of our teaching Stenle pyuna, however may oceur apart from
tuberculosts and a definite clincal entity, hnown as dbacterial Pyuna
bas been deseribed Xt has been suggested that the condition may be
due to a virus mfection (Moore 1943) to the excretion of toams from a
focus elsewhere 1n the body (Coohe 1941) or to an orgamsm of the
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The syndrome occurs more commonly 1n men than 1 women and,
though the sy mptoms are usually severe, the patient s general condition
1s unaffected  There 15 neither fever nor loss of weight, but frequency
may be extreme hypogastric or perineal pain severe and hematuna
common In men a purulent urethntis may precede the urinary
symptoms and the two glass test shows an equal haze m both specimens
Cystoscopy shows a markedly iwntable and contracted bladder the
mucosa of which 15 umiformly reddened and even ulcerated It is
possible that some cases of Hunnah s Ulcer may be examples of this
syndrome  Pyelography may be normal but blunting of the calyces
15 common  The changes are not necessanly bilateral and may be
confined to one side or may be more marhed on one side than the other
The differentiation from tuberculosis m these cases 1s especally
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Treatment by means of the intravenous injection of one of the
preparations of neoarsphenamme 15 dramatic and complete  The dose
need not be large and 1t 15 usual to give a course of four mjections of
03 gram of N A B at intervals of from four days to a weeh

During the mvestigation of such a case tuberculosis must alwavs be
uppermost mn the mind of the physician and every effort must be made
to 1solate the tuberele bacillus  In susy d patients the therapeutic
trial of N A B 15 well worth while but 1n domng so the ranty of the
condition must be remembered—Moore (1943) found only five examples
1n 80 cases of pyuria and the response to treatment must be considered
m a coldly enitical ight ~ The symptoms must go completely and there
should be no relapse In some cases a streptococcus may be re
covered from the urine immediately after the cessation of treatment,
but this appears to be a transient finding of uncertam sigmficance
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THE RENAL ASPECTS OF HYPERTENSION
In 1827 Richard Bnight drew attention to the association of albumin
uria contraction of the hidneys and hypertrophy of the heart For
some tiume after this 1t was accepted that hypertenslon was always
due to renal sclerosis  In 1881 Mat bed the
of lugh blood pressure in individuals who showed no evidence of hidney
disease and so paved the wav for Sir Clifford Allbutts work on
hyperpiesia The pendulum then swung the opposite way and it was
taught that there was httle connection between hypertension and the
ludney In part this change in opimon was due to a fadlure to produce
n ammals by P on the hidneys although many
methods often mvolving severe injuries or the mjection of different
toxie substances were tried
In 1934 Goldblatt Lynch Hanzel and Summerville showed that
constniction of both renal arteres 1n dogs was followed by hy pertension
which persisted for 15 months or more A further step fornard was
taken by Wilson and Byrom (1939) when they showed that i rats
constriction of one renal artery was folloned by hypertenston and

pathologmeal changes m the unclamped Lidney hable from
those of malignant hypertension 1n man  There followed a further
swing of the pendulum and by 1938 4 worhers were ad t

that all people with hypertension should undergo a full urolomcal
mvestigation so that a umlateral renal leston should not be missed
But examples of hypertension which can be relieved by the removal
of an abnormal kudney are extremely rare  Braasch (1942) estimated
that out of approximately 4 000 cases of hypertension seen at the Mayo
Chnic only 19 were swtable for nephrectomy he puts the general
meidence of such cases at only 1 fraction of one per cent  Even if one
abnormal hidney should be discovered n association with hypertension
it does not follow that its removal 1s to be recommended without
further thought Each case must be carefully and fully mnvestigated
and the most ngid enteria must be satisfied  These have been laid
down by Sensenbach (1944) and Wilson (Bennett Wilson and Lockett
1945) The pattents should be young for over the age of 50 years
hypertension 1s much more bkely to be permanent The function
of the damaged ludney must be nl. whilst that of the healthy one must
be normal when judged by the most searching tests  If this is not so
then the removal of a damaged but still secreting organ may put such
an extra stran upon the remaimng shghtly defectne ludney that 1t
100 will fal and urerma may be precipitated  The onlv exception
to this rule 1s the malady known as malignant hypertension This1s a
fatal condition and the discoy ery and removal of a umilateral renal
lesion may provide the only hope of recovery It mny occasionally be
successful (Hardwich and Badenoch 1947)
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How does the constriction of one renal artery produce hypertension ?
An easy evplanation 1s that the mereased pressure 1s necessary to
mamtain the crculation i the hidney bevond the clamp But as
Goldblatt and others (1934) pomt out this 1s a teleological argument
and 15 unconvinemg  We do not know that the mtra renal pressure
1smamtamned orindeed, that its maintenance 1s essential Page (1943)
asserts that 1t 1s not  The clamps produce therr effect independently
of the nervous sy stem, for hypertenston follows 1f they are applied to the
artery of 2 normal hidncy, 1 denervated hidney or a denervated hdney
transplanted to the neck of the same or another ammal (Blalock and
Levy, 1937)  Goldblatt ludes that the d blood pressure
15 due to a toxic substance which 1s produced in the kidney by an
alteration 1n 1ts metabolism

This suggestion has caused a revival of interest in some observations
made nearly 50 years ago  In 1898 Tigerstedt and Bergmann isolated
a substance from the cortex of a normal kidney which was capable of
producing hvpertension and to which they gave the name of renm
For a long time Iittle interest was shown in this matenal-—perhaps as
Pickenng (Ells, Wilson and Pichering 1942) suggests, because of the
difficulties of 1ts preparation 1tsnstability and the fact that its action
15 mhibited by most anaestheties  Renm 1s an enzyme which acts upon
a globulin fraction of the blood (hypertensmnogen or angiotomn
activator) to form a pressor substance (hypertensn or angiotonin)
viz Renin + Hypertensinogen (Angiotonm activator) — Hy pertensin
(Angiotonin)

The intravenous mjection of hypertensin results n an immediate
but brief, mse m blood pressure A similar injection of remn gives 2
slow mse which 15 mantuned longer Repeated mjections of remnt
however are followed by a dimumshing response and this renal
tachyphylaxis as 1t 1s called suggests that renm 1s more concerned
with the regulation of blood pressure than with 1ts mamtenance at &
raised level (Bennett Wilson and Lochett 1945) Renm may itiate
a nise m blood pressure  1ts persistence appears to be due to other as
yet undetermined factors (Pickermg 1945)

Twally the mtimate anatomy of the hidney must be considered
The renal grfenoles are umgue m o respects  First thev possess 2
muscular sphincter which can control the blood flow through each
glomerulus  Secondly there 15 a ready made collateral eirculation 1
the tubular vascular network The sigmificance of these vessels 15
enhanced by the recent researches of Trueta and others (1946} who
have shown that m certamn conditions there may be an upset i the
renal eirculation in which the blood by passes the glomeruli and goes

straght to the tubules
One other anatomical feature of the hidnevs 1s of importance At
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the root of cach glomerulus 1n the angle formed by the afferent and
effcrent artertoles 1s an aggregation of cells formed partly by the
altered endothelum of the second convoluted tubules and partly by
the cells hning, the afferent arterioles  This aggregation 1s known as
the jugta gl lox (G htigh  1932) In certamn
disorders nephritis hy pcrtcnsxon and the crush syndrome these cells
become more granular (Goormaghtigh 1940} and to complete the
picture there 1s exidence to show that they are the site of the production
of remn (McManus 1942)
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THE HAMORRHAGIC DISEASES

A great volume of rescarch work on the coagulation of the blood
has appeared 1n the last few vears Much of it 1s still controversial,
but 1t 15 now possible to apply some of 1t {0 . restatement of pur ideas
on hemorrhagie diseases their tiology and treatment  The twomam
groups are still —(1) discases associated with an abnormahty of the
blood _clotting process and (2) diseases m which no abnormility of
blocd cloting ean be detected the blood vessels being at fault

In order to understand and classify The first group 1t 15 necessary
to consider briefly present day views on the steps of the blood clotting
process At least five steps are now envisaged —

(1) Thromboplastinogen +- Platelet fictor — Thromboplastin

(2) Thromboplistin - Proth bm + Caleium — Thrombin
} 1 oml
(3) Plasma prothrombin accelerator -0 s Sem:c]ci ;era for
(4} Prothrombmn -+ Thromboplastis +- Ca
Serumt

_— > Th b;
prothrombin dcceleratnr’) rombin

102
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() Thrombin + Fibrnogen — Fibrin

Tiits 1s not a pl seheme  for st 1s hnown to
have a labihsing effect on phtelets but 1t suffices for chnical purposes
Those who wish to pursue the matter further should consult Mac
farlane 5 (1949) review

Sta,e 1 It has been shown by several workers that m arculating
blood there 1s a plasma factor which 15 mert until brought into contact
with disintegrating platelets  the platclets act on this plasma factor
to produce an actv e thromboplastin and once tlus occurs the clotting
process 15 set m achon and stage 2 proceeds Quich (19474) called
this plasma factor thromboplastinogen

Stage 2 This 15 Morawitz s onginal first step and 1s a chemeal
reaction thus differing from the others which are enrymatic  Stage 2
only pmceeds slc“l) m the absence of pmthmmbm accelerato:s
The proth have been d d by various worhers
and glven differcnt names  Frommey er and Epstemn (1949) mtroduced
the apt term  prothrombin accelerators

Stage 3 The prothrombin accelerator mn plasma 1s relattvely mert
1t 1s changed to the active serum form m the presence of thrombin
So as soon as stage 2 prod some thrombm, stage 3 p ds and
all the et plasma aceelerator 1s rapidly conserted mto actrve serum
accelerator (Seegers and Ware 1949) There 1s also evidence that
thrombin hastens the disintegration of platelets and thus acts as an
accelerator of stage 1

Stage 4 This 15 stage 2 proceeding much more rapidly to reach
an end point when all the prothrombin 1s converted to thrombin 1n
the presence of active serum accelerator factor

Stage > 'The clssical conversion of fibrinogen to fibrin

It will be seen that 1 circulatmg blood the absent factors are the
platelet factor serum prothrombin accelerator thrombin and of course
Jibrin One difficulty has been that since the final stage 15 enzymatic
an excess of thrombin will be present  In thrombosis a clot can form
n an unruptured blood vessel and if thrombmn 1s present i excess
there seems no reason why all the circulating blood should not clot
Quick (1950) has pomnted out two ways i which this 15 prevented
Firstly 1t has been shawn that fibrmn 1tself absorbs and temporanly
machivates thrombim as it 1s formed  then when clot retraction recurs
and the thrombin contanmg serum 1s expressed a good local blood
flow ensures adequate dilution of the thrombin There also exist
natural ant1 thrombins  they are slow i action but must be rechoned
with because some cases of hamorrhagie disease are caused by excess
of erculating anticoagulants

‘Vath the exeeption of d. due to )| ant; 1
the hemorrhagic diseases caused by defective blood clotting are all
PCM, 13

th 1
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THE HAZMORRHAGIC DISEASES

A great volume of research work on the coagulation of the blood
has appeared 1n the last few vears Much of 1t 1s still controversial,
but 1t 15 now possible to apply some of 1t to a restatement of our 1deas
on hemorrhagic diseases their ztiology and treatment  The two mamn
groups are still —(1) diseases associated with an abnormality of the
blood _clotting process and (2) diseases mn which no abnormahty of
blood clotting can be detected the blood vessels being at fault

In order to understand and classify The first group 1t 1s necessary
to consider briefly present day views on the steps of the blood clotting
process At least five steps are now envisaged —

(1) Thromboplastinogen 4 Platelet factor - Thromboplastut

{2) Thromboplastin -}- Prott bin + Caleium — Thrombin
N 3 thrombmn  serum prothrombin
(8) Plasma prot accelerator
(4) Prott bin - Th boplastin + Ca
serum N

prothrombin aceclerator
192



[ EVMORRHAGIC DISLASFS M5

prothrombmn concentration normal
Idiopathic  cases
Cases after exposure to overdoses of radiahion '\ rays or atomie
explosions
(B) Abnormality of Blood Vessels
All bloed 1nvestigations normal
(1) Hereditary He 1
(2) Schonlem Henoch Syndmme
(3) Pseudo hazmopluha
(4) Mutritional purpura  seurvy
(5) Symptomatic purpura n wfections and some shin diseases
ey, Schamberg s discase
A (1) Hemophluhia There s now reasonably secureevidence that
lmmoplulm 1s caused by an hereditary absence of the factor Quick
calls C iy the whole blaod clotting
process 1s held up because though platelets are ~hed and disintegrate
there 15 no plasma factor for the platelet enzyme to act upon and
since no appreciable amount of thrombm 1s formed 1ts accelerating
action on platelet disintegration s absent and so the platelets appear
abnormally stable Hamophilic blood clots slowly because especrally
m glass tubes some thrombin s formed dircetly from prothrombm
and so a clot of sorts forms But very little prothrombin 15 used up
n the process and Quich has made this the basis of a valuable and
specitic test for hemophuia  In Quick s prothrombin consumption
test asitis called the blood 1s allowed to clot and the prothrombm
remumng n the serum 1s eshmated  After 24 hours for example
the prothrombin time  of the serum from normal blood 15 about
120 secs compared wath the normal plasma yalue of about 12 secs
——vcry hittle protl 1sleft In} philic blood the prothrom
bin tume of the serum may well be 15-20 secs mdicating that very
Dittle prothrombin has been consumed The importance of the test
15 that it gives a clearly positive result with those heemophilites whose
blood coa julation tune, by the usual nethods 1s only shghtly prolonged
The only other condition m which low prothrombm consumption
oceurs 15 thrombocy topenic purpura when the platelets are very low
~—$a¥ 10000 pemm orso  This vould be expected from the reaction
m sta_e 1 the platelet factor being dimunished  In hemophulia the
plau»lct count 15 normal 50 no confusion arises and 1 practice the
diminution of prott y: mn Y topente purpura
15 not as (.).treme asm b hil The diag of h P can
now bemade with considerable precision by the axd of thus test together
with the chinieal and family lustory
The discoverv that bemophihia 1s due to the absence of a factor
present in normal plasma has shown the way to rational therapy
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due to deficiencies of one or other factor, and they can be classified
accordingly The table shows 2 classificition scheme and further
details are given below

TABLE OF

CLASSIFICATION OF HEMORRHAGIC DISEASES

(A) Abnormality of the Blood Coagulation Process
(1) Deficiency of plasma factor thromboplastinogen —

Chimeal tests  coagulation tune prolonged hardly any pro
thrombin consumption, normal plasma prothrombm con
centration platelet count, and bleeding time

Haemophiha
(2) Deficiency of platelet factor —

Chnical tests  coagulation time normal prothrombimn consump
tion duminished 1n severe cases platelet count low bleeding
time prolonged plasma prothrombin concentration normal

Primary Thromboeytopeme Purpura
Secondary Thromboces topenic purpura due to blood diseases,
especially aplastie anzmia and ncute Jenkema  associated
with pregnancy and menstruation
Secondary Thrombocytopenic Purpura due to drugs
sedormmd
(3) Deficiency of prothrombin —

Chnical tests  plasma prothrombin concentration much dimmn
1shed coagulation time normal or slightly prolonged bleeding
time and platelet count normal

Congemtal Hy poprothrombinzema
Hzemorrhagic Disease of the Newborn
Other forms of vitamm K defictency, nutntional Iner disease
salicylate treatment
Treatment with Dicoumarol or sumilar substances
(4) Deficiency of plasma prothrembin accelerator factor —

Chnienl tests  coagulation time prolonged Quuich s prothrombm

time prolonged special tests
Parahzmopluhia
(5) Deficiency of fibrinogen —

Clmical tests coagulation time prolonged prothrombimn plasmt
concentration and platelet count normal blecding fime may
be prolonged special tests

Congemtal ibrimogenopema
Cc sonal Fibrinog
(6) Presence of evrculating anticoagulants —

Clmical tests coagulation time prolonged patients blood will

prolong the coagulation time of normal blood plasma

eg gold
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splenectomy  while hemorrhages may contmue uncheched The
proportion of these resistant cases that arc truly primary 1s probably
not. more than ten per cent but they aredisconcerting and efforts hive
been made to detect them before splenectomy  Wth this object m
siew the megal aryocytes of the bone marrow have been critically
exammed Dameshek and Miller described the occurrence of peculiar
megaharyocytes with a basophilic non granular cytoplism that thev
called Iymphoid forms others hase placed emphasis on the
aceurrencs. of early forms of megikar ocytes—normally very unusual
1 bone marrow smears—or In the presence of mature cells without
the usual granule formation mn the cytoplasm It has been suggested
that unless these megakaryocy tic abnormalities or some of them were
found n the marrow smears splenectomy should not be advised
Further cxpercnce has however not confirmed these suggestions
Although eases do extst m which the me,akaryocytes show degenera
trve chan es or have failed to form ¢y toplismic granules most patients
with primary thrombocy topenic purpura haye normal megakaryocytes
(eg sce Schwarz 1948)  The really difficult differentral diagnosis 1s
from the aplastic type anemias who still have a fairly wctive marrow
megaharyocy tes may be notably few i the bone marrow of such
patients  The only reasonable precaution that can be recommended
at present 1» that 1f megakaryocvtes are not found 1n the sternal marrow
sears splenectomy should be deferred for further marrow examma
tions from other sites perhaps and the patient watched for a while to
see 1f the diagnosis becomes clearer

For secondary thrombaocytopeme purpura splenectomy 1s contra
mndicated and blood transfusion 1s the treatment  most of the pihents
recover thou h some may need transfusions for months ~ Splenectomn
has been considered recently for some of the cases secondary to other
blood discases the question 15 discussed m the section on hyper
splenism (p 214)

A (3) Hypoprothromb C 1 hypoprothrombi
nemias somchimes running in farmilies have been detected  some were
reported by Quich (1947h)  Ihe affected persons seem to suffer little
disability  but may sometimes bleed unduly after tooth extraction

The trewtment of hemorrthagic disease of the new born and of
)} m salicylate p with transfusion of fresh blood wnd
parenteral vitamun K 1s now well established

Plasmn prothrombin 1s dinunished 1 parenchymatous Irver disease
It 1s characteristic that nesther oral nor parenteral administration of
vitamin X produecs the dramatic mse m plasma prothrombimn usually
seen 1 obstructive jaundice

A (4) Paraheemophitlia  This condition due to absence of the
plasma prothrombin accelerator that Owren calls  factor V

1 very
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Blood trnsfusion lins alsws been the stand by of treatment  The
antt hemoplulie activity of the plisma was locahised to 2 globuln

friction I and rwctual wit hemoplulie globulin was prepared in
the USA m 1916 stsaction however hasbeen somewhat uncertam
Alexander and Landwchr (1918) showed thit the actiaty of the anty
bremophdie plsma factor deterorates rapidly when stored under
normal conditions and they prepared speaal fractions that were
frozen and dried withm half w hour of the blood being drawn from
the donor  These fractions hept well and an intrasenous nfusion
of 150 ml of the reconstituted phsm 1 would keep the blood congulation
tume of a hemoplulic patient normal for 24 hours and near normal for
48 hours  Ilus preparation clearly has possibilities 1f ats actinits 15
confirnicd ind 1t can be made on 1 large seale, but tius has not vet
been done  Alexander and Landwehrs observations however
emphasise that for the suceessful control of hemophilic haemorrhage
fresh blood 1¢ blood given within & hour of withdrawal from the donor
must be used, and transfusions must be repeated daily, or at least every
second day until hamorrhage ceases

By following tlus prineiple 1t 1s now practicable to undertahe dental
cxtraction m the hremoplulie patient without undue nsh full details
e given by Matheson (1949)  Schuller ¢f af (1948) have shown how
even v inajor operition hhe 1 Inmuneetomy canbesuccessfuly performed
The rishs to which the hemophiliac 1y exposed remamn severc  mternal
hemorrhages espeennlly mto the gistro mtestmal trict are difficult
to control, hemirthroses may eause severe cripphing and hemorrhages
mto the tissues under the tongue and other vital arcas may prose
ripdly fatal Nevertheless 1t 1s remrhable how many patients survive
thirough adult Iife and the newer tests hive shown up many mild eases

H-emoplnha s always been thought of as hnuted to the mnle sex
The theory of sex hnked mhentance however postulated that if a
male Demopbiline marned a fomale earper female eluldren of the
marra e could be ether hemophilia earniers or true h emopluitacs
But no true hamophihc female had been recorded  Tsraels Tempert
and Gilbertson (1901) have now filled this gip by desenbing a fanuly
of two dau,hters of + marrige of the required type  one 1s hnown to
be 1 hremophilia carner ind the other has been shown to hwe true
hemophihia  The micthods used to estabhsh the dianosis wete based
on the findings deseribed m this chapter and show the many methods
now wailable for confirming a diagnosis of hemopluhia and eliminating
haemoplulin bl e diseases

A (2) Thrombacytopentc purpura  The clinical picture of the
promary form s % clllnown and the treatment recommended 15

1 t ut spl y 18 not alwavs successful there arc
s:)mc patients whose platelet count does not mise as expected after
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while may contmue uncheched The
proporhon of these resistant cases that are truly pnmary 1s probably
not more than ten percent but they aredisconcertng and efforts have
been made to detect them before splencctomy  With this object i
view the megal aryocytes of the bone marrow have been entically
exammed Damesheh and Miller deseribed the oceurrence of peculinr
megaharyocytes with a basophilie non ranular cytoplasm that they
called lymphoid forms others have placcd emphasis on the
occurrence of early forms of megakaryocytes—normally very unusual
1n hone marrow smears—or m the presence of mature cells without
the usual granule formation m the cytoplasm It has been suggested
that unless these megaharyocy tic abnormalities or some of them, werc
found n the marrow smears splencctomy should not be advised
Further cyperience has howeser not confirmed these suggestions
Although cases do exst m which the me,akaryocytes show degenera
tnvechanges or bave faled to form cy toplismuc granules most patients
with primary thrombocytopenie purpura have normal megaharyocyvtes
{e. sce Schwarz 1948} The really diflicult differential diagnosis 1s
from the aplastic type anzmias who still have 2 fairly active marrow
me,akaryocytes may be notably few m the bone marrow of such
patients  lhe only reasonable precaution that can be recommended
at present s that 1f megakary ocvtes are not found i the sternal marrow
siucars splencctomy should be deferred for further marrow examma
tions from other sites perhaps and the patient watched for a while to
sec if the dignosis becomes elearer

tor sccondary thrombocytopenic purpura splencctomy 1s conbra
mdicatcd and blood transfusion 1s the treatment  most of the patients
recover thou,h some may need transfi for months  Splenectomy
has Leen constdered recently for some of the eases secondary to other
blood diseases  the question 15 discussed m the section on hyper
splentsm {p 214)

(3} Hypoprothrombinzermia  Congemtal hy poprothromby
nzpnis somctimes runmng in fambes have been detected  some were
reported by Quick (1947b)  The affected persons seem to suffer little
disabiity but may sometimes bleed unduly after tooth eatraction

The treatment of hemorrhagie disease of the new born and of

ge in salicylate p g with transf of fresh blood and
parcntcr'll S namm I 15 now well estabhshed
Phisma protl b di d 1n hymatous Iner discase

It 1s charactenstic that nexther oral nor parenteral admmistration of
vitamm K produces the dramatic rise in plasma prothrombin usually
secn an obstructive Jaundice

A (4) Parahzmophilia  This condition due to absence of the

plrsma prothrombin accelerator that Owren calls  factor V. 1o very
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Blood transfusion has alwayvs been the stand by of treatment The
anti ieemophilic activity of the plasma was localised to a globulin
fraction I and actual anti hemopluhe globulin was prepared m
the US A 1n 1946, 1ts action however, has been somenhat uncertan
Alesander and Landwehr (1918) showed that the activity of the anty
haxmophilic plisma factor deteriorates rapidly when stored under
normal conditions and they prepared specal fractions that were
frozen and dried within half an hour of the blood bemg drawn from
the donor These fractions hept well and an ntravenous wnfusion
of 100 ml of the reconstituted plisma would heep the blood eoagulation
time of a haxmophilic patient normal for 24 hours, and near normal for
48 hours This preparation clearly has possibilities if 1ts activity 15
confirmed and 1t can be made on a large scale, but this has not yet
been donc Alezander and Landwehrs observations howeer
emphasise that for the successful control of hemophulic hzmorrhage
fresh blood 1¢ blood j1ven within ! hour of withdrawal from the donor
must be used, and transfusions must be repeated daily, or at least every
second day until hemorrhage ceases
By following this prmeiple 1t 1s now practicable to undertahe dental
extraction 1n the hiemoplulic patient without undue nish  full detals
are grven by Matheson (1049)  Schiller et al (1948) have shown how
even a major operation Ll e a lannectomy can be suceessfuly perform
The rishs to which the hemophliac 1s exposed remain ses ere temal
heemorrhages espeeially mto the gastro ntestinal tract, are dufficult
to control hemarthroses may cause severe enpplng, and ‘hemorrhages
mto the tissues under the tongue and other vital arcas, may Proi¢
rapidly fatal Nevertheless 1t 1s remarhable how many paticents survpe
through adult ife and the newer tests have shown up many muyld cases
Hemophilia has always been thought of as imted to the male *F‘i
The theory of sex Iml ed mhentance however postulaced that lth:
male haxmophihac marred a female carner, female children D‘]’] .
marriage could be cither hemophilia carriers or true Theemopht 8m
But no true heemophihe female had been recorded  Isracls: Lemp |
and Gilbertson (1951) hase now filled this gap by describing a fan 3)
of tsvo daughters of a marnage of the required type one’ls l‘"m‘:\me
be a hemophilia carrier and the other has been shown t0 ha‘cb g
hemophilia  The methods used to establish the diagnosis ® ere t}?uds
on the findings described m this chapter and show the many W€ atin”
now available for confirnung a diagnosis of hemophilia and el
hemopliuha lil e diseases of the
A (2) Thrombocytopemc purpura The chncal picture e
primary form 1s well Inown and the treatment recummel“ o are
plenectomy  But spl y 1s not always suecessful : ‘3 e
some patients whose platelet count does not mse s exPeC €
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splenectony  while hemorrhages may contmue uncheched The
proportion of these resistant cases that are truly pnimary is probably
not more than ten per cent but they are disconcerting and efforts have
been made to detect them before splenectomy  With this object
vien the me.al aryocytes of the bone marrow have been cntically
examined Dameshek and Miller deseribed the occurrence of pecubar
megaharyocytes with a basophilie non granular cytoplasm that they
called lymphoid forms others have placed emphasis on the
oceurrence of early forms of megaharyocy tes—normallv yery unusual
1n bone marrow smears—or i the presence of mature cells without
the usnal granule formation in the cytoplasm It has been suggested
that unless these megaharyocytic abnormalities or some of them were
found 1n the marrow smears, splenectomy should not be advised
Further experience has however not confirmed these suggestions
Although cases do enst m which the me akaiyocytes show degenera
trve changes or have farled to form eytoplasmic  ranules most patients
with primary thrombocytopenie purpurt haxe normal megakaryoes tes
(e, sce Schwarz 1948) The really difficult differential diagnosis 1s
from the aplastic tvpe anznias who still have a fairly active marrow
megakaryocytes may be notably few m the bone marrow of such
patients  The only reasonable precaution that can be recommended
atjresent1s that if megaharyocvtes are nof found n the sternal marrow
smears splenectomy should be deferred for further marrow examina
tons from other sites perhaps and the patient watched for 1 while to
see If the dia_nosis becomcs clearer

Tor secondary thrombocytopeme purpura splencetomy 1s contra
mdicatcd and blood transfusion 1s the treatment  most of the patients
recover though some may need t for months &
bas been considered recently for some of the cases «econdary to uther
blood diseases  the question 1s discussed mn the section on hyper
splemsm (p 214)

A (3) Hypoprothrombinmua Congemtal hypoprothromb
nEnuas somctrmes runming in families have been detected  some were
reported by Quich (1947b) The affected persons seem to suffer hittle
disability but may <ometimes bleed unduly after tooth extraction

The treatment of hazmorrhagic disease of the new born and of

ha T m salicylate p with transfi of fresh blood and
parenteral vitamin K 1s now well established
Plasma proth bin s d hed in matous hver disese

1t 1» charactenstie that neither oral no; parenteral admmtstrition of
sitamu k. produces the dramatic nse i plasma prothrombin usually
secn n obstructive jaundice

A (4) Parahemophilia  This condition due to absence of the

plasm prothrombin accelerator that Owren calls factor V. 15 very
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Blood transfusion has always been the stand by of treatment The
ants hemophilie activity of the plasma was locahsed to a gobubn

fraction I and actual antt hemophihe globuln was prepared 1n
the USA m 1846 1tsaction howcver has been somewhat uncertam
Alexander and Landwchr (1948) showed that the activity of the anh
hemophilie plasma factor deteriorates rapidly when stored under
normal conditions, 1nd they prepared special fractions that were
frozen and dried withm half 1n hour of the blood bemg drawn from
the donor These fractions hept well and an intravenoss mfuaen
of 150 ml of the reconstituted plnsma would heep the blood coagulition
tune of a haemopluhe patient normat for 24 hours, and near normal for
48 hours This preparation clearly has possibilities 1f 1ts actints 1
confirmed and 1t can be made on < large seale, but this has not yet
been done Alesander and Landwehrs observations howeser
emphasise that for the successful control of heemophilie hemorrhage
fresh blood 1¢ blood given withm ! hour of withdray al from the donot
must be used and transfusions must be repeated daily or at Jeast every
second day until heemorrhage ceases

By following tlus principle 1t 15 now practicable to undertake dental
extraction m the hemophihie patient without undue nsk  full detaib
e grven by Matheson (1949)  Schuller ef al (1948) have shown how
<ven amajor operation il ea la y canb: fuly performed
fhe nshs to which the haemopinhae s exposed remant ses ere wternal
hemorrhages especinlly mto the gastro mtestinal tract, are difficult
to control, hemarthroses may cause scvere enppling and hamorrhages
nto the tissues under the tongue and other vital areas may prose
rapudly fatal Nevertheless 1t 1s remarhoble how many patients s
through adult hife and the newer tests have shown up many mld cases

Heemophilia his always been thought of as limted to the male Sf“
The theory of sex linked mhertance however postulated that lha
male hemophihac marned a female carrier female children of the
marriage could be either hemophilia carrers or true b emo}’}““a'c:c
But no true hemophilic fomate had been recorded Tsracls, Lem[t:I :
and Gilbertson (1951} have now filled this gap by describing 8 fam »
of two daughters of a marrage of the required type onels h\n\r:lme
‘ve a hemophilia carrier 1nd the other has been shvvn 8o \.\:wf:b
hemophiha  The methods used to establish the diagnosis Were d“l "y
on the findings described m thus chapter and show the many m:\m“"
now available for confirmuing a diagnosis of heemophilia and ehm
haemophilia Bl e diseases

A (2) Thrombocytopenic purpura The clucal p
primary torm 15 well lnown and the treatment recommﬂ‘re are
splenectomny  But splenectomy 15 not alwavs suceessful th‘e{ e
~ome patients whose platelet count does not rise a8 expecte

scture of B¢
I
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L while h may contiue uncheched The
proportion of these rcsistant cases that are truly primary 1s probably
not. more than ten per cent but they aredisconcerting nd efforts have
been made to detect them before splenectomy ~ With this object m
v1ew the megal aryocytes of the bone marrow have been enitically
examined  Dameshek and Miller described the occurrence of peculiar
megakaryocytes with a basoplilie nen  ranular ¢ytoplasm that they
called lvmphoid forms others have placed emphasis on the
occurrence of early forms of megaharyocytes—normally very unusual
m bone marrow smear«—or m the presence of mature cells without
the usual granule formation in the cytoplasm It has been suggested
that unless these megakaryocytic abnormalities or some of them werc
found n the marrow smears, splenectomy should not be advised
Further cxperience has however not confirmed these suggestions
Although cases do exist n which the megakaryocytes show degenern
tive changes or hav e falled to form cy toplasmue grapules most patients
with primary thromboevtopenie purpur- have normal megalaryocytes
{c. sceSchwarz 1948) The really difficult dufferential diagnosis 15
from the aplastic type anemias who still have a farrly active marrow
megakanocytes may be notably few mn the bone marrow of such
patients  The only reasonable precaution that can be recommended
at y resent1s that 1f megakary ocvtes are not found m the sternal marrow
sinears splenectomy should be defersed for further marrow examina
tions from other sites perhaps and the patient watched for a while to
sec 1f the diagnosis becomes clearer

Lor secondary thrombocy topente purpura splepectoms 1s contra
indicated and blood transfusion 15 the treatment  most of the patients
recover though some may need transfusions for months ~ Splenectom)
has been considered recently for some of the cases secondary to other
blood diseases the question 1s discussed in the section on hyper
splenism (p 214)

A (3) Hypoprothrombimsemia Congenital hypoprothrombs
nemias somctimes running in families have been detected  some were
reported by Quick (194,b) The affected persons seem to suffer little
disability  but may sometimes bleed unduly after tooth extraction

The trextment of heemorrhagic disease of the new born and of

ha, e in salicylate p g with transfusion of fresh blood and
parenteral vitamun K 1s now well established

Plasma prothrombin 1s dimimshed m parenchy matous Iiser disease
It 15 characteristic that neither oral nor parenteral administration of
sstamm b produces the dramatic nise 1 plasma prothrombin usvally
seen m obstructive jaundice

A (4) Parahemophilia This condition due to absence of the
plsma prothrombin accelerator that Owren calls  factor V.

35 very
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Blood transfusion has alwavs been the stand by of treatment The
ant1 hemophilic activity of the plasma was localised to a globulin

fraction I * and actual anti b philic globulin was prepared
the USA m 1946 1tsaction however has been somewhat uncertam
Alexander and Landwehr (1918) showed that the actiy ity of the anti
hemoplulic plisma factor deteriorates rapidly when stored under
norma) conditions and they prepared special fractions that were
frozen and dried withm half an hour of the blood bemng drawn from
the donor These fractions kept well and an mtrasenous mfusion
of 150 ml of the reconstituted plisma would keep the blood coagulation
tume of a heemophilic paticnt normal for 24 hours and near normal for
48 hours  This preparation clearly has possibilities 1f 1ts activity 15
confirmed and 1t can be made on a large scale but this has not yet
been done Alevander and Landwehrs observations, however
emphasise that for the successful control of hemophilic hamorchage
fresh blood 1e blood given within * hour of withdrawal from the donor
must be used and transfusions must be repeated dauly or at least every
second day until heemorrhage ceases

By followng this prineiple 1t 1s now practicable to undertake dental
extraction m the heemophilic patient without undue sk full details
are given by Matheson (1949)  Schiller ef al (1948) have shown how
even amajor operation hl e a I omy can b fuly performed
The rishs to which the heemophiliac 1s exposed remam sesere  internal
hemorrhages especially into the gastro intestinal tract are difficult
to control hemarthroses may cause severe erippling and hemorrhages
mto the hissues under the tongue and other vital areas may prove
rapidly fatal Nevertheless it 1s remarhable how manv patients survive
through adult Iife and the newer tests have shown up many mild cases

Heemophilia has always been thought of as himted to the male sex
The theory of sea hnhed mheritance however postulated that if a
male hemophiliac married a female carrier female children of the
marniage could be erther hemophilia carriers or true hemophiliacs
But no true hzemophilic female had been recorded Israels Lempert
and Gilbertson {1951) hate now filled this gap by deseribing a family
of two daughters of a martage of the required type one s hnown to
be a hemophilia carrier and the other has been shown to have true
hemophiha  The methods used to establish the diagnosis were based
on the findings deseribed m this chapter and show the many methods
now available for confirnung a diagnosis of hemophilia and elimmating
hemophiha Iil e diseases

A (2) Thrombocytopenic purpura The chnical pieture of the
primary form s well Inown and the treatment recommended 15

1 e ut spl 3y 1s not alwavs successful there are
<:)mc patients whose platelet count does not rise s expected after
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splencctomn while hemorrhages may contmue uncheched  The
proportion of these resistant cases that are truly pnmary 1s probably
not more than ten per cent but they are disconcertig and efforts have
been made to detect them before splenectomy  Vith this object n
view the mcgaharyocytes of the bone marrow have been eritically
esammed  Dameshek and Miller described the occurrence of peculinr
megaharyocytes with a basophilic non granular cytoplasm that they
called lymphoid forms others have placed emphasis on the
occurrence of early forms of me aharyocy tes—normally very unusual
m bone marrow smears—or In the presence of mature cells without
the usual granule formation 1 the cytoplasm It has been suggested
that unless these megakharyocy tic abriormalities or some of them were
found 1n the marrow smears splenectomy should not be advised
Further experience has however not confirmed these suggestions
Although cases do exist i which the megaharyocytes show degenera
trne chan es or have falled to form ey toplasmuc jranules most patients
with primary thrombocy topemic purpura have normal megakaryocy tes
(e sce Schwarz 1948)  The really duficult differential diagnosis 1s
from the aplastic type anemias who still have a fairly active marrow
me_akaryocytes may be notably few n the bone marrow of such
patients The only reasonable precaution that can be recommended
at ] resent s that 1f megakary ocvtes are not found in the sternal marrow
smears splenectomy should be deferred for further marrow examma
tions, from other sites perhaps and the patient watched for a while to
sec 1f the diagnosis becomes clearer

Tor « dary tt bocytopente purpura  spl 15 contra
mdicated and blood transfusion 1s the treatment most of the patients
recover though some may need t formonths  Spl

has been considered recently for some of the cases secondary to other
blood diseases  the question is discussed 1n the section on hyper
splemsm (p 214)

A (3) Mypoprathrombinzemua  Congemtal hypoprothromb
nemias somctimes running in famibes have been detected  some were
reported by Quick (1947b)  The affected persons seem to suffer httle
disability but may sometimes bleed unduly after tooth extrachion

The treitment of hzmorrhagic disease of the new born and of

m sahcylate p with transfusion of fresh blood and
parenteral vitammn k. 15 now well established

Plasma prothrombin 1s duminished in parenchymatous Iiver disease
It 15 characteristic that neither oral nor parenteral admnistration of
vitamin & produces the dramatic rise m plisma prothrombin usvally
seen m obstructive jaundice

A (4) Parahemophibia  Thus condition due to absence of the
plasma prothrombin accelerator that Owren calls  factor V

15 very
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rate but 1s hiely to be confused with hemophiia  Owren (1947)
deseribed one case o female and a very few others have been men
tioncd m theliterature It iy congemtal butapparently nothereditary
Trausfusion of reasonbly fresh blood promptly stops the hamoarrhage

A (5) Fibrinogenopema  This exssts 15 (1) a congemtal complete
bscnce of fibrinogen, m which the blood 1s completely meoagulable
The blecding time may be prolonged and the platelet count reduced
to about half normal, and ()~ constitutional * form mn which there
15 only about 1;I0th the normd amount of fibrino en 1 the blood
—normal figures are 0 22 to 0 46 gram per 100 ml - The clotting time
15 severid hours the bleeding time may be prolonged and the platelets
are usuadly norwal — These cases can be distinguished from hemophilia
by showing that hbrno,en 1s absent or greatly reduced in the plasma
Quich has desenibed two tests for thns —(1) half saturnition with sodium
ehlonide or quarter saturation with ammomum sulphate will preaypitate
the fibrnogen , (2) fibrinogen coagulates 4t 95°C, 50 1f the plasmas
heated to G0°C and remams clear there 1s no fibrinogen

A (6) Circulating anticoagulants Patients with prolonged
coagulahon tune associated with a cwculating anticoagulant m the
blood Ivve been deseribed  The patient s plasma will prolong the
coigulation tune of normal plasma  Nearly all the patients have
been women but Dicter ef al (1919) descnibed 3 male patient  No
question of heredity has ansen  They are, of course hhely to be
confused with hamophnbacs  Allen ¢f ol (1949) have sugge ted that
the anticoagulmnt 1s  heparmnord® m nature and have therefore used
mjections of toluwdie blue ar p Iphate for treatment

Allen and Jacobson had presiously detected symular anti
i the blood of dogs exposed to a smgle dase of 430r of X rays apphed
to the whole bodv  These do,» had low platelets together with
prolonged blood coagultion times  the hemorrhiages did not respond
to blood transfusion but did to tolwdine bluc It 15 possible that
heemorrhages occurrmg after exposure to atomie eaplosions may be
sumlar

Group B (1) Heredstary Hemorrhagic Telangiectasia  This
disense often causes mtractable 1o current ¢pistans and 1s detected by
the characteristic lestons that are seen not only on the nasal mucosa
but also on the tip of the tongue under the nail beds and dsewhere
1t 15 peculiarhy resistant to treatment Cochrane ind Leshic (19,0)
have suggested the use of smll doses of contact N rays for treatment

B (2) Schonlemn Henoch syndrome  Thusis thecommonest form
of non thrombocytopenic purpura and presents the climeal picture of &
rash together with gistro mtestin il symptoms caused by hemorrhages
mto the wall of the gut or punful swellmgs yound jonts but not
hemarthroses Gardner (1958) has desenbed the rash in some

1
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detail and considers 1t to be speeific for the syndrome  He pomnts out
that at first )t 15 a small irntant urticanal rash mainly on the extensor
surfaces of the upper and lower hmbs 10 a few hours pinh rased
maculo papules appear and then the hemorrhagic element changes
the colour to red then dushy purplc and finally fades to brown
The typical histol I picture1s d te aseptic pert 1
mflammatory reaction in the corum \mh some tlssue eosmophilia
Although this syndrome 1s often put down to increased capillary fragility
as judged by positrve pressure tests of the Gothln type Gauwdner
like others found the fragxhty usually norma.l Nor was he able to
find the capillary VMacfarl Gaird
argues persutsively mn favour of the 1dea that this form of purpura 1s
closd\ allled to rheumatic fever pertartenitis nodosa and acute
nephntis  He suggests that an antigen antibody reaction 1s the cause
but admuts that the evidence 1s poor At all events 1t does seem hikely
that this form of purpura can be grouped with the so called collagen
diseases

The treatment of Schonlemn Henoch purpura 1s disappointing
Rutin has n the long run not proved of any value at all  Vitamm P
preparations have been equally disappointing and 1t 1s now doubtful
whether n fact axtrin and sumilar substances have a vitanun like action
or whether any climeal defictency of such substances occurs (see
Lanect 1950)  If the relation to collagen diseases 1s sustamed cortisone
may proveeffective  Spontaneous recoyery with bed rest 1s so common
m this purpura that assessment of the value of any form of treatment
1s difficult Recurrences are frequent in some patients and splence
tomy has not prevented them

B (3) Pseudohzmophiba This name s best resersed for a
group of patients whose chimeal picture in some aspects resembles true
hemophihia but whose blood elotting 1s quite normal  When there
1s a family hustory females are affected as often asmales  They usually
come for advice berause of severe bleeding after tooth extraction or
the formation of a lar_e and persistent hematoma after trauma  On
the other hand operations mvolving eutting have often been performed
without mcident  Thev are fortunately rare because thev are oftun
more difficult to deal with than patients with true hemophila  The
history 1s usually that a tooth has been removed  at first all appeared
well but after three or four days hzmorrhage from the socket has
begun and persists  On exammnation a large blood elot 15 found with
firm fibrin ~ As soon as tlus 15 cleared away bleeding begins agam
All tests for blood coajulation are normal The only treatment 1s
thorough paching and the use of loeal stypties Blood transfusion
may be needed to redress the fall n hamoglobin and 1t may well be
four to s\ weehs before the hemorrha, e 1s finally controlled Local
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abnormahties of blood vessels are thought to be the cause and Mac
farlane’s patients whose capillartes did not contract on mpury may
well be put 1 this group

B (4} and (5) The purpuras m nutritional and mfectious disetses
are self explanatory  Achroyd (1949) has surv eyed the 1ncidence of
purpura m nfectious diseases and pomts out that the platelet count 15
occasionally very low for a few days
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LEURZEMIA

Leukzna 1s roughly classified by most physicians mto two forms
chronie for which X ray treatment ts given and hfe may be prolonged
for two or thrce vears and acute for which no treatment 1s any use
and the patient dies 1 two or three months  Physicians realse that
hematologists bave learned arguments about the nature of the cclls
found 1 the blood and bone marrow especially m the acute forms
but the results of these delit 1ons make no d; to what
happens to the patient  In the last few vears however several ne“;
ways of treating leuhzmias acute and chrome have been tried and
though the results have not always been good they have been suffi
ciently encouraging to make further research worthwhile so the patunt
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should at least be given the benefit of a trial  Now advances n treat
ment make refinement of diagnosis more important and leuheenua 15
no exception to this rule The previous stenle observations on the
cells of blood and bone marrow haie now a therapeutic application
and earl\ diagnosis has become a very important matter for the
patient  Therefore together with the discussion of these newer
methods of treatment the diagnosis of leuhzerma must also be briefiy
mentioned

The diagnosis of leuhzmia depends on finding in the blood and the
Lione marrow the typical hematologieal changes Of the two the
bone marrow 1s the more important  If a patient has 2 permpheral
blood pieture su gestive of leuh@rmma but the bone marrow does not
<how leuhzme changes the diagnosis of leuhzmia cannot be sustained
and the chimician must consider alternatis ¢ diagnoses  More frequently
the blood picture 35 1ve though leuk 18 d on
chmeal grounds while bone marrow exammation may confirm the
diagnosis by showing a leuhzemie pieture  This 15 not the place to
discuss the details of haxmatological dianosts and those interested are
referred to the Atlas of Bone Marrow Pathology (Israels 1948)
It 1s enough to say that the diagnosis of the type of chronic leuherma
should never be m doubt It can be myeloid (granulocytic) lymphatic
or rarely monoeytic In the acute and sub ncute leuhmmmas the
differentzation of the type may be difficult especially if the patient 1s
seen late but the attempt should be made to find out whether 1t 1s
myeloblastic mvelocytic 1ymphatic monocytic or an undifferentiated
stem cell type As will be seen later the pro nosis with treatment
depends to a ecrtain extent on the type for example cortisone and
ACTH are the best treatment for actite lymphatie leukoemias

Chronic Leukzmias

Diagnosis  The diagnoss 1s easy when the patient presents with
an enlarged spleen with or without enlarged lymph glands and the
blood picture shows anemia gross leucocytosis and a differential
count characterstic of myeloid or Iy mphatic leuhaermn~ Most patients
present m this way but there are some difliculties Some cases of
chronic myeloid leukzeraia have little anemia a grosshy enlarged
spleen and no leucocytosis (1e not more than 10 000 white cells
pemm) bnt there wll be 10-20 per cent of immature granulocytes
an yeloblast and some bl The bone marrow
slm\\s an excess of ytes but few myelobl The d 1
here 15 from my eloscl and 1t 1s advisable to treat the

anema and avoid any of the speaific leukemice treatments until the
diagnosis 1s clearer  Some patients with chrome lymphatie leuhaema

1
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have enlarged Iymph glands no anemia no leucocytosis, but charac
temstic bone marrow changes In these patients too although the
dagnosis 1s clear the special treatments should not be gven untit
inereasmy anemua or increasing enlargement of lvmphatic tissue
(includmg the spleen) mahe 1t necessary  Such patients often survive
for years with only simple ant1 anzemic treatment

Treatment X ray treatment has been the stand by for mamny
years and 1s still widely used Consideration of large series of cases
has shown that the average length of survival 1s not greatly prolonged
1t 1s two to three years However a mmontv of patients respond
very welland have ived forlonger periods  5-15years  Great comfort
is obtained for the patient by the reduction in size of the spleen and
Ivmph glands It 1s doubtful whether the newer forms of treatment
have improved on these figures but they are often much more con
vement to apply and may be less disturbing for the patient

Urcthane was introduced in 1946 by Paterson and Haddow It has
the advantage that it can be grven by mouth but the disadvantage
that it often mduces unpleasant nausea It 1s cheap and plentiful
and has been extensively used especially on the Contment  the dose
15 8-6 grams daily  These trals have shown that 1t 1s only really
useful m chronte myeloid leuhemia and even in tihus the more tctrve
nitrogen mustard preparations are now generally preferred

Nutrogen Mustards This name 1s now apphed to two substances
methyl bus (8 chlorecthyl) amune hy drochlonde and #rus (8 chloroethyl)
amne hydrochloride known shortly as the bis *and ‘tms ' forms
Expenience with workers who prepared these substances showed that
they often suffered from leucopema and this suggested therr use
leukerma  Investigation has shown that they have a selective action
on rapidly growing cells In adult man the bone marrow and the
lymph nodes are the most important sites of active cell drviston and
leukzenias this activity 15 greatly mcreased The drugs base been
tried out 1n leuhmmas 1n Hodghin s disease and other reticuloses m
polycythemia vera and some neoplastic diseases Experience has
shown that ther practical use 1 man )s hmited to the chrome
leuheermas Hodghin s disease and polycy themia vera

Special precautions have to be taken about thewr admumstration
This 1s not only because they are powerful vesicants but because the
substance that causes the therapeutic effect 1s a hydroly s1s product from
the actual mustard materal and this reactive hydrolysate is soon
further converted to a relatively mactive product (Willanson and
Tletcher 1947) Nitrogen mustards are therefore dispensed solid
or sem solid form and the solution 1s prepared immediately before
use The solution has to be given intravenously To prevent local
thromboses and d umage to the vemn 4 fast running saline dnp 1s set
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up and the mitrogen mustard solution slowly added to the running
stream usually by mjecting 1t from a synnge through the rubber tube
of the dmp  After the mustard solution has all been given about
100ml of salne are allowed to run through

The usual dose 15 0 1~0 2mg per kg with a maxumum of 6mg
7Lhe doses are given at first on altcrnate days, but shortly at longer
intervals  Imtial treatment must be controlled by duly white cell
counts and bi weekly full blood counts As soon as the dady white
cell count shovws a signifieant fall treatment 1s stopped until the count
levels out agam  In most patients with chronic myeloid or lymphatic
leukemua 1t 1s sufficient to reduce the total wiite cell count to about
80000 pemm If the treatment 1s really effective the size of the
spleen and lymph glands should be reduced and the anema if present
should improve  After the uutial course, no more treatment need
be given until an enlarging spleen mcreasing white cell count and
falling heemoglobin show 1t to be necessary ~ Then doses can be grven
atweeNly mtersals and itissafe togive the dose i an out patient chme

Nitrogen mustard treatment has two disadvantages (1) the necessity
for a special type of mtravenous 1dministration limits its use to the
special (e particularly for continued out patient use  (2) m about
half the patients the drug induces a nauser and vomting of central
orign a few hours after the dose  This can sometimes be controlled
by antilustammne drugs but n a few patients the reaction has been so
severe that treatment has had to be given up  In order to avoid the
difficulty of intravenous ration some chl hylamine
compounds that can be given orally have been tned and one of them
#-naphthyldi 2 chlorocthy lamme has had some success (e g Matthews
1950} It 1s noticeably less active than the mtrasenous forms but
expenience with 1t at Manchester suggests that 1t 1s useful for controlling
nuld cases of chronie myeloid leukenma and Hodghin s disease  The
dose 15 100mg daily for the first two weehs further doses bemn,
regulated by the clinical and hzmatological progress

Four years expencnee with nitrogen mustards has shown that on
the whole 1t gives the same sort of result as X ray treatment About
one quarter of the patients respond satisfactonly n every wav and
about one quartcr respond poorly from the first  In about half the
cases a good response 1s obtaimed for 1 period of 18 months to two years
after onset then resistance to the effect of the drug sets in the spleen
no longer shrinks so well the anzma becomes more stubborn and
supporting blood transfusions become necessary  This s the beginnng
of the end though 1t 15 impossible to give an prog! even
at this stage because unexpected remussions can still oceur

st the time of wntng mitrogen mustard treatmient 1s probably the

one most used for chronic leukemias but 1t would be 1dle to pretend




204 BLOOD DISEASES

that 1t offers much 1mprovement over X rays and 1t will certamly be
replaced with alacnity 1f something better 1s dex eloped

Rado phosphorus  The radio active phosphorus 1sotope P31
selectively tahen up by lymphoeytes and by the cells of bone marrow
Iver, and spleen  Its application to the treatment of chronic leukz
nmas was therefore begun earlv  J II Lawrence and hus associates in
Calfornia haye had most experience and they have published results
obtamed with 129 cases of chromie my eloid leuhsemia (Lawrence et al
1942) and 100 cases of chronic lymphatic leukema (Lawrence ef al
1949}  The results are very smmlar to those obtamed with X ravs
and mtrogen mustards  Radiophosphorus has the advantage that 1t
can be given orally or intrayenously, and since 1t 15 a g ray and not 2
( Ty emitter 1t 15 relatiy ely safe to handle  There are, unfortunately
several disadvantages (1) since1ts half fe1s 14 8 days the treatment
<entre must be near or m ripid communication with the production
centre  (2) the dose vares greatly from patient to patient and 1t has
not been found practicable to adjust 1t on a body weight basis this
means that close control with frequent blood counts is necessary ,
(8) doubts about the long term: effect of even relats ely mactive radio
active materials bave led to a general recommendation that they should
not be used for the treatment of patients in the reproductise period
of bfe or those whase expectation of Iife exceeds five years

Spleneciomy  This operation used to be done for chronie leul znin
but was soon abandoned because of the very poor results It has
recently been recommended again for patients whose leuhaenna appears
controlled but who have a resistant anemia (see Hypersplensm
p 214)

Acute Leukaena

Diagnosis The diagnosis of acute leuhemia 1s too often mussed
o1 not made until the disease 15 at 2 late stage and all hope of control
has gone The practitioner thmhs of the acute leuhzmme patent
as presentng with pyresia severe anemia hemorrhages enlarged
spleen and lymph glands and 2 rapid downward course  [he blood
count shows anerma often gross a high white cell count and most
of the white cells are primtive types This classieal picture s of
course quite correct but at least half the cases present differently and
1t 1s among this less  tvpieal  more msidious group that remissions
have most often been mduced by treatment The patients m this
less characteristic group come to notiec for two reasons (1) They have
_an@mia for which there appears to be no reason  There 1s no enlarped
spleen Iymph glands are unaffected and a search rev cals some petechie
but no other hemorrhages The blood count shows anzmia that 1s
frequently macrocy tic and thercfore hable to be confuscd,with permcious
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anzmia  The white cell court 1s often normal or sub normal  The
dilferential count 1s also normal or there may be 4 few primitive cells
which are often reported as  lymphoes tes The platelets are usually
low The diagnosis in such patients turns on the bone marrow which
» [ound to contain a ma]ont) of pnmitie lcucoblasts  (2) They have
al and prol d epistanis hematuria
hamatemests menorrlmﬂm—or an enlarged lymph gland 1s noted
Swollen often bleeding gums mav send them to the dentist  Here
ajain evamination of the penpheral blood may yield the diagnosis
immediately but i many patients only bone marrow esamunation
gives a convineing answer  The lesson to be learnt here 1s that unless
the cause of the an®mua 1s quite clear from the beginning no patient
with anamia has been properly v estigated until a marrow exammation
has been made

Treatment Blood Transfuston This has always been the first
line of treatment n acute leuhzemia and there are several records 1n
the hterature of remissions that have followed blood transfusion most
of them m chidren In 1947 Bessis and Bernard applied to acute
leuhemia the technique of exchange transfusion which had been
su(cessfull\ used 1n erythroblastosis of nfants It was m adults a

d miohing ex of the patient and

transfusion of 14 or 15 pmts of compatible blood  Good results were
clammed at first but subsequent espenence has shown that even mn
those patients whose blood and bone marrow pictures became almost
normal after treatment relapse followed 1 about three months (see
Croizat et al 1948) The technique is now abandoned It has
however served to remmd us that blood transfusion m acute leuhzerma
may not be an entirely neutral procedure and this has to be taken into
account when trymg to assess the results of other treatments

Fole acd antagonusts  In ammal expenments folic acid deficiency
15 notable more for the leucopenia than for the anzmua 1t causes It
was thercforc surmised that folic acid antagomsts—closely related
substances that bloch the growth promotmng activities of folic acd
wn titro—rmght reduce the growth of pnimitive leucocytes 1 acute
leukerma  Several such substances were known and they were tried
out on transmissible mouse leuhzmia which has some features siular
to those of human acute leuh®mia These tests indicated that
ammopterm and amethoptenn were the most active substances and
m man aminopterin proved the most effective

Amumopterin 1s a very toxie drug It 1s given orally or mtramuscu
larly  The oral dose 15 1 mg daly The mtramuseular dose 1s two
successive doses of 1mg  Control by daily white cell counts and b
weekly full blood counts 1s essential because 1t 15 easy to mduce a
dangerous depression of all marrow actiity In 1948 Farber and
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Ins colleagues reported that they had mduced temporary
of acute leuhaemua 1n cluldren A later report by Sachs and eo worhers
(1950) 15 typcal Tourteen patients with vamous forms of acute
Jeuhzemia were treated and temporary complet were mdueed
m two an adult with reute my eloblestic leahanua and an mfant wath
acute lymphatic leuhemin By complete temporarv remission they
mewnt that peripheral blood and bone marrow patterns were normal
and there was chmieal recovery as well The adult relapsed after
81 days twnd the wfant after three months, both died Partial
temporary remtssions occurred an three other patients who died
subscquently  Innes (1950} has reported fonger remissions i chldren
with acute lymphatic leulemas mduced by giing 03 to 10mg
orally duly and mamtaming the dose m spite of side effects and grave
leucopema Eten 50 rvelapse ocewrred while treatment was bewmg
given m some patients

Personal and published experience 15 suntlar  Some longer repus
sions have been seen and some patients hase responded to second
cottrses of treatment but the remussions have never been more than
temporary  In perhaps two thirds of the patients there 15 no useful
effeet

ddrenocorticotioplae hormone (ACTH) and cortisone  One of the
eathest desenbed effects of ACTH was sts tbnlity to reduce ymphod
tissue and cause cussolubion of Jymphocytes It was not unevpected
therefore that ACTH and cortisone would have some effect in Iy mphatie
leulammia A report bv Dameshek and others {1050) showed that
renussions affecting penpheral blood and bone marrow were nduced
four out of five children with Iymphatic Jeuhaemr of the leucopeme
type Comcident reticulocy tosss and mercase of platelets sug.ested
that the & tually stimufated the normal marrow
cells an effect not seen with any other substance used for the treat
ment of leuhmima  The dose of ACTH used was equn alent to B0 mg
daily of Armour standard for 14 days and then 40mg twice weehly
for mamtenance Damasheh stated that such remussions might be
only temporary and thss warmng has unfortunately been justified by
subsequent cxpenience  Suchney e al (1950) wsed larger doses
200 mg daly of ACTH and 200-300 mg of cortisone dadly for adults
with 20-75 per cent of this duse for ¢hildren Of 12 patients with
acute Jeuhamit treated with cortisone two had proper complde
remissions  one out of sty patients treated with ACEXH remtted
A disturbing feature was that when they refapsed they did not respond
to second courses of treatment

Subsequent esperience has on the whole confirmed these early

So far ACTH and cortisonc appear to be of value only n
stem cell  leuhwmuas  {In chromie

reports
acute lymphatic and possibly
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Iymphatie leuhzmia Stichney found that although the size of the
spleen and lymph glnds was reduced the blood and marrow pictures
remamed unchanged) The remusions when induced are temporary
“Now that ACTH and particularly eortisone are becommg more plentiful
further reports are hkely to appear and may cnable their value to be
assessed more precisely

It must be emphasised that 1 addition to these treatments dirceted
at the leukenic process treatmenut of the anznua is equally important
Patients havin_ amuinopterm all need blood transfusion sooner or later
own,, to the depressant effect of the drug on normal erythropotesis
Patients having AC1II or cortisene need to be transfused if anemic
because complications duc primanly to the anema may prove fatal
before the speafic drugs have tume to act In remussion an iron
deficiency type of anzrma may develop especially if there has been
much hemorrhage 1t should be treated appropnately with iron

A great deal of effort 1s now bein,, put ato the treatment of acute
leuh@mia because the condition seems to be mcrcasing mn mcidence
and so many of the patients are young  So far we have hardly done
more than control some cases but the very fact that it has proved
possible to reverse the chnical and lematological picture even m a
few patients suggests that the quest for a successful treatment 1s not

hopeless
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BLOOD GROUPS AND THE RH FACTOR

A certan order has appeared out of the temporarv confusion of the
blood group scene Apart from mmor varieties seven systems of
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blood groups have now been :dentified Each group 1s mmmunologrerlly
distinct and genetically unrelated to the others  Withm each group
there are a number of genetically related varants—\Vlendehan liclo
morphs  The seven systems are as follows —

(1) ABO, the arigmnal blood groups  recognised antigens A; A,
B, and O (O 15 now recogmsed as a definite anti_en and
not just absence of A and B ant1 O antibody though rire
has been reported }

2) Rh  recogmsed antigensC C" ¢ D d E e

8) MNS  antigens M N, and § (S 1s a newly discotered factor
that has been found to be genetically related to Landstemer s
original M and N')

(4) P with one antigen

(5) Lewis with two antigens

(6) © Kell with two antigens

(7) ¢ Lutheran * with one antigen

(
(

There are thus 20 antigens in the seven systems and this means that
there are 1dentifiablg to day some 46 000 possible phenoty pes (1dents
fiable antigen compositions of the red cell) and some 630 000 possible
genoty pes—inherited gene patterns It 1s indeed fortunate that only
the ABO and Rh systems are of ehimcal mmportance and only these
groups need to be ascertained m routine blood transfusion work m
Europe A further saving of effort 15 possible because only D among
the Rh antigens 15 at all potent m the productton of antibodies %o
for practical cross matching purposes only A B O and D have to be
tested for The many other antigens have however some chmeal
and medico lezal importance  In cases of disputed parentage the
presence of so many possibilities has )\ d the chance
thit a wrongfully accused father will be able to prose his mnnocence
provided the courts will order—and act upon—blood group tests on
father mother andchild The work 1s difficult and can only be properly
carried out m a few places

Clineally these groups are important 1n the aetiology of erythro
blastosis n wnfants and m the aetiology of reactions dunng and farlure
of effect of blood transfusions 1n persons who have recerted multiple
transfusions It must be remembered that the only naturally occurring
anhibodies nman are ant1 A ant1 B and a weak ant1 P that occurs only
as a cold agglutmin  All other antibodies are produced as a rcaction
to the presence of antigens i the blood of a person who 15 naturally
without them the antigens are there either because the patient his
recerved them mn a blood transfusion or because a mother recers es them
from her foetus  Fortunately agan most of the possible antigens do
not stimulate the formation of antibodies 1n sufficicnt amounts under
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usttal conditions to do any damage  Apart from % and B the only
effective antigen 1s D of the Rh system and even the effects of D are
Limited Diamond and Allen (1949) pomt out that about 20 per cent
of I} negatine persons are immumised by a single transfusion of D
positine blood  Vinety fite per cent of D negative women with
D posttnve husbands and a D posttive factus ne-er develop anti D
antibodies and so their nfants will not have ery throblastosis  Agan
of all persons who do become 1amunised to Rh antigens 95 per cent
have anti D antibodies a few have ant1c or antt E or both only an
extremely small fraction has e others

Erythroblastosis 1o infants It 1s now accepted that erythro-
blastosis 1n 1ts vanous forms occurs because the feetus has a different
bleod group from its mother  The feetal red eclis have stimulated
the mother s blood the production of antibodtes of sufficient strength
to cause agglutination or actual hemolysis of the foctal red cells
when the antibodies 1n their turn pass across the placenta from mother
tafeetus It 1s the Rh antibodies that are dangerous and as we have
seen in 92 per cent of cases 1t1s the ant1 D antibody that 1s responsible
If then the father 1s D positive and the mother I negative there 1s
4 chance that the cluld will have erythroblastosts  the chances will
be much ncreased 1f the mother has, for anv reason had 4 previous
transfusion of Rh positive blood or 1f previous children have been
affceted  If ncompatibility exusts 1t should be possible to detect the
ant1 D antibodies 1 the mother s blood  Mollison (1948) recommends
that two exammnations should be made during pregnanes  the first
carly 1 pregnancy and the second siv weehs before the expected
delivery date  The first examination will show up any sensitivity
acquired before pregnancy  the second will show sensitiity ansing
from the pregnancy under way

However it was at first found that sometimes anti D antibodies
could not be detected in the mother s «erum when all the circumstances
mndreated their presence  Investigation of this problem has led to the
discovers that antt D antibodies exist an more than one form _The
usual techmique for detectin, them 1s to expose D positive red cells
suspended m sghnc to ther actton 1nd obsers e the resultin,, agglutma
tion  When this happens  salme agglutinins  are <aid to be present
Research showed that i addition there are ant: D antibodies which
in salme only coat the red cells without agglutmating them but in
a 20 pcr cent albumm solution agglutiation takes place as usual—
these agglutinins are called  albumin agglutimns ~ Diamend found
that 1f repeated doses of Rh positive blood are mjected nto healthy
Rh negative persons the saline antibodies appear first and are then
replaced by the albummn antibodies  he regards the latter therefore
as  hvpenmmune  Once the albumun antibodies have acted on the
PCM 14
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red cells, the cells cannot be agglutmated by the most actine salne
antibodies  The albumin antibodies are therefore smd to have

blocked  the agglutination of the coated red cells Recently Hill
Haberman and Guy (1949) have described yet a_thid varant of
antibody which coats red cells but does not bloch ther agglutmation
This antibody 1s mactive 1n saline

A way out of all these difficulties was found by Coombs Vourant
and Race (1945) who showed that an anty human globuln serum
prepared by mnjecting human serum globuln mto rabbits will agglutm
ate coated red cells, whatever the tvpe of antibody responsible
This  Coombs test ** as 1t 1s called 1s most valuable for detecting red
cells that have been affected by antt Rh anttbodies and 1t has other
applications as well It can show up red cells that have absorbed
anttbodies m acquired hemolytic anemias and m parosysmal cold
haxmoglobinuria  Detalls of techmques are given m the MRC
memorandum quoted 1n the reference hst

Prevention of erythroblastosis Haldane has smd that this
haemolytic syndrome 1s responsible for more deaths than any other
mhenited disease  Induction of labour four to six weehs before term
early post natal transfusion with Rh negative blood and earlv exchange
transfuston have done a lot to mmimise the effects of erythroblastosis
and transfusion has restored some affected infants to perfect health
But 1t 1s known that much damage especially to the central nervous
system oceurs before birth and therefore 1f a way of neutralising the
Rh antibodies 1n the mother could be found this would be the wdeal
mode of treatment It 15 with this object that attempts have been
made to prepare the Rh hapten  The hapten 1s that part of
the ymmune body which together with complement combines with
the immune antibody and neutrahses 1ts properties Extraction of
Rh antigen and hapten from red cell stroma was reported as early s
1946 1ts preparation and successful chincal trial was reported by
Carter and her co workers m 1947 and 1948 Lhe substance obtamed
was claimed to reduce the titre of Rh antibodies m the mothers
serum and to neutralise the antibodies present 1n the blood of affected
mnfants so that they recovered with at most a single transfus on of
100ml of blood The mmportance of this claim 1f confirmed con
hardly be exaggerated Unfortunately it hasnot sofar been confirmed
and a typreal adverse report 15 that of Wolf ¢t al (1920) who prepared
Carter s hapten and tried 1t m 22 pregnancies The oceastonal (ood
result was no more than could be expected from the natural sanability
of the discase and though thev agree that the material probably s
hapten 1n character 1ts potenev is very low No Rh sensitised
woman they say  should be encouraged to concerve m the hope
that hapten therapy will alter the prognosis for the cluld
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Chown (1949) has pomnted out thit the common prictice of using
the father s blood to giv e to the mother 1f both have the same ABO and
D phenotype 1s dangerous and lible to produce ervthroblastosis
when completely unespected 4 mother and father were both group O
and D positive  After the birth of their second child, mother recerved
a transfusion from father The third child had erythroblastosis of the
general edema tvpe and died R h eventually d the

hell system It 1s clear that if the father has one of these luss
common factors and mother has not the baby may mwhent it and then
transfusion from father s the one certun way to ensure that the mother
will become sensitised to the unusual factor

The part playcd by patibility to the less blood group
systems 1s not vet worked out Patients who have developed antt
bodies to as many s nne factors have been deseribed and it 15 quate
possible that future research may be able to link some obscure anzmnas,
perhaps from the rag bag of unexplained  hemolytic anemias  with
these multiple sensitisations to blood group anhigens  Blood groupm,,
techmque espeenallv the detection of sensitisation s bemng rapidly
mproied and may help to provide the mussing clues
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Exer smee Bayliss mtroduced gum acacin solution m the first
world war efforts have been made to find an artificial fluid that could
be nfused to restore the volume of the circulating blood  Such fluds
are vafuable for the treatment of shoch nccidental hemorrhage and
m fact for any condition m which the circulating blaod volume 15
suddenly reduced and the patient needs tiding over until the processes
of natural recovery can come mto plan  The development of blood
banks m the past decade -nd the fact that during the second world
war the banks had often much unused time exprred blood available
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red culls, the cells cannot be agglutmated by the most actine salime
antibodies The albumin antibodies are therefore said to have

bloched ” the agglutmation of the coated red cells Recently Hill
Haberman and Guy (1949) have described yet 4 third_vanant of
antibody wlich coats red cells but does not bloch their agglutmation
This antibedy 15 mactrve n saline

A way out of all these difficulties was found by Coombs Vourant
and Race (1945) who showed that an ant1 human globulin serum
prepared by mjecting human serum globuhn mto rabbits w1l agglutin
ate coated red cells, whatever the type of antibody responsible
This ‘ Coombs test * as it 1s called 15 most valuable for detecting red
cells that have been affected by anti Rh anttbodies and 1t has other
appbeations as well It can show up red cells that have absorbed
antibodies m acquired hemoly tie anzmias and m parovysmal cold
hzmoglobmuria  Details of techmiques are given m the MRC
memorandum quoted 1 the reference hst

Prevention of erythroblastosis Haldane has said that this
haemolytic syndrome 1s responsible for more deaths than any other
mhented disease Induction of labour four to six weeks before term
early post natal transfusion with Rh negative blood and earlv exchange
transfusion have done a lot to mimmise the effects of ery throblastosis
and transfusion has restored some affected infants to perfect health
But 1t 15 known that much damage especilly to the central nervous
svstem occurs before birth and therefore if a nav of neutralising the
Rh antibodies 1n the mother could be found thus would be the ideal
mode of treatment It 1s with this object that attempts have been
made to prepare the Rh hapten  The hapten 1s that part of
the immune body which together with complement combines with
the mmmune antibody and neutrabses 1ts properties  Extraction of
Rh antigen and hapten from red cell stroma was reported as early s
1946 1ts preparation and successful clnrcal tnal was reported by
Carter and her co worhers in 1947 and 1949 The substance obtamed
was clammed to reduce the titre of Rh antibodies m the mothers
serum and to neutralise the antibodies present m the blood of affected
nfants so that they recovcred with at most a smgle transfus on of
100m! of blood The mportance of this claim 1f confirmed ean
hardly be exaggerated Unfortunately it has not sofar been confirmed
and a typical adverse report 1s that of Wolf et al (19+0) who prepared
Carter s hapten and tried 1t m 22 pregnancies The oceasional good
result was no more than could be eapected from the natural vanability
of the discase and though they agree that the materal probably 1s
hapten 1n character 1ts potency 1s very low No Rh sensitised
woman they say  should be cneouraged to concenve m the hope
that hapten therapy will alter the prognasis for the child
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on hydrolysis mto fractions of lower molecularweight ~ By interrupting
the hydrolysis at a sutable pomt 1t 1s possible to get a dextran solution
with most of the molecules m the desirable range from about 70 000 to
100 000

By fractionation st has proved practicable to obtam a reasonably
homo,encous preparation contaming only a small proportion of
moleeules thit are too small—and are therefore rapidly excreted-—or
too large and responsible for toxic reactions particularly in the hidney
A suitable detran solution was prepaved by Swedish workers and first
tested out by Gronwall and Ingleman m 1944  After amimal expert
ments 1t was distributed to certan climes for testing i shock due to
mjury and operation The results were very encouragmng and m
1947 dextran was produced m Sweden on a commercial scale i the
form of a stx per cent solution  In 1949 Thorsen was able to state
that 107 Swedish hospitals had gisen 2o 000 transfusions with dextran
There had been some unpleasant reactions 0 3 per cent had urtican1
and €4 per cent pvreual reactions Ihis compares well with the
reaction rate of any transfusion lwd mcluding whole blood The
results m shoch m burns and n acute anemia were <o satisfactory
that 1t had replaced plasma for these purposes It has also been used
fo grving tcmporary relief m hypoprotemnzmue conditions such as
neplhrosts

Interest mn dextran has been simulated by the preparation 1n this
country of a product that s free from protemn and has a mean molecular
weight of 72 000 4 10 per cent  This preparation was reported by
Bull ¢t al (1949) to be nen toxie non pyrogeme and produced no
antigens  They tried 1t out on 29 patients undergomg major operations
and reported results as  very satisfactory There are however
two undesirable properties  The first 1s that dextran mfusions cause
an 1ncreased sedimentation Tate of red cells and 4t concentrations of
05g per 100ml ean cause actual rouleaux formation The effect
has been shown to be due to larger molecules of weight 40 000 upwards
In practice such concentrations are not reached but the presence of
dextrin m the patient s plasma may cause difficulty with direct eross
matehing tests for blood grouping owing to rouleaun formation in the
donors blood Blood for cross matching 1s therefore best tahen
before dextran 1s gren

The second pomnt concerns the fate of deatran Vhth present
preparations about 25-30 per cent of dextran s excreted 1n the urine
dunng the first 24 hours  The fate of the remamung 75 per cent 1s
not clear  Bull ¢ ol using a serological method were able to detect
dextran i the tissues of rabbits 6 davs after infusion and some
excretion 1n the urme went on for 12 days Engstrand and Aberg
(1950) have produced evidence that sug, ests that dextran s excreted
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~llowed human plasma to be prepared in large quantities  Thus plasmy
was dried from the frozen state and kept readv for rcconstitution when
required  But plasme has rts disadvantages  many countmes have
not got blood transfusion services there 1s to day a much smaller
surplus of blood available for plasma preparation, the nsk of trans
mitting homologous serum jaundiee has made plasma unpopular
reeonstituted plasma often causes unpleasant reactions and plasma
15 unswtable for tropical climates For all these rcasons there has
grown up 1 practice of using whole blood 1n circumstances when plasma
would be encugh If a reaily rehable artificial fluid were awatlable
1t could be used nstend and so spare blood for those patients who
must have it It could be held available for mstant use and no
incompatibility difficulties would anse
The requirements for 2 switable artifieal transfusion_flud are
numcrous and have been well set out by Bull ez al (1949) —
(1) The colimd sotutes should be retamed 1n the circulation untl
thewr place can be tahen by natural protems Thus mplies
that the colloids should not pass 1eadily into the tissue fluds
nor be rapidly excreted, so that a molecular weight of at least
70 00015 necessary  Alsoitshould not be rapidly metabohsed
(2) Its osmotic pressure and viscosity must be stmular to those of
plasma
(3) Its composition must be reasonahbly econstant
(4) It should be stable when stored and preferably should not need
special storage conditions (like refrigeration)
{5) Tt must not be locally or generally tosic
{6) It must not induce fever
(7) It must not induce sensitisation
(8) It must not be stored for long pertods mn the tissues
(9) It must not be diuretic because 1t contamns large amounts of
solutes of low molecular waight
(10) Easy steriisation and rcasonable cost of large scale production
are deswable
This 15 a very comprehenstve programme  Many substances hve
heen fned—»‘ﬁectm gelatin bovine alburmn bovine plisma isinglass
methy1 cellulose polyvinyl pyrrohidone dextran ind others Though
many of them fit some of these critent only one—deatran—fits enough
to be sertously considered, and dextran fits all except one—No 8

Dentran has been hnown to sugar chemusts for a centurs It was
discos ered in sugar beet preparations that had become infected with
the bacterium Leuconostoc des and silar ¢ Tt was
an undesirable substance so far as the sugar minufacturers were
concerned Deatran 1s not a single substance but the name ,1ven to
a group of poly sacchandes of lngh molecular weight which breal. down
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that overactivity of the spleen depends on the excessive action and
posstbly hyperplasia of the reticulo endothehial_phagoeyvtes and that
the particular blood cells are collected and held the splenic pulp
‘1he undue phagoeytic activity has been shown by supra vital studies
of cells from smears of splenic tissue tahen after operative removal
The fact that cells are being held in the pulp 1s demonstrated by giving
a dose of adrenalin and by watcling the changes m the blood count
withm the subsequent 10-60 muins  when the appropriate cell can be
found to have been squeezed out of the spleen  For instance mn spleme
neutropema the adrenalin test would raise the polymorph count in
the blood  In order to explain how cells come to be held in the spleme
pulp the circulatory arrangements ‘tl}g - spleen have been studied
Ewnd has been produced for two possibilities ®\1_gl_t_;seﬂ£lr_cu
Intory system 1e mtact blood vessels from splenic artery through
arteroles capillaries and ¥ enous siuses to the splenic veins  or @ an
open system 1n which there are apertures i the walls of the capillaries
mus smuses and through these breaches mterchange between .
the cells and flud of the crculating blood and the relatively static
fluid 1n the pulp can tahe place  Doan and hus colleagues support the
open circulation theory and quote with approval the experiments of
Bjorhman (1947) who showed that i the normal rabbit spleen
starch particles of 1 or less in diameter will pass from the blood nto
the pulp space whereas 8 per cent of particles measuring o or more
remainy m the venous smuses  If the ammal has an active nfection
or has been given a hemolytie substance the 5z particles will pass
mto the pulp and only about 50 per cent remam in the sipuses  Doan
(1949) thercfore considers the splenic eipculation to be  semu open
controlled by a mesh of varable size in the vessel walls  In this way
cells can be concentrated m the pulp and the smnuses and held n
conditions approachin, complete stasis It 15 known that under such
conditions normal as well as old or fragile cells wil be affected by the
haemoly tic and phagocy tic processes 1n the spleen and so the stage 1s
set for excessive splenic sequestration and destruction of blood cells
Another school, supported by Damashek and his co worhers while
adnutting that phagoeytic activity of the spleen 1s important beheves
1t to be less important than the action of the spleen on the bone marrow
They con«ider that the spleen eacrts a re ulatin,, mfluence on the bone
marrow  The regulation is thought to take the form of controlling the
delivery of red cells granulocytes and platelets from the marrow
and possibls thew formation i the marrow Vhen the spleen 1s
overactive 1t wibits these two functions so that i hypersplenism
the marrow 15 full of cells that are not beng delvered to the blood
and m some series notably the platel the proper develop of
cells may be mhibited The evidence for this theory 1s admitted to
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into the alimentary tract m the gastric, mntestnal and pancreatic
secretions and that in the intestine 1t 1s finally spht up and ehmmnated
1€ confirmed, this would make dextran safe for all patients except those
wath intestmal obstruction or paralytic tleus

There 15 little doubt that destran 1s a promusig substitute  the
only one so far for plasma  Practical physico chemical methods for
controlling the molecular range are betng worked out and 1t should
be possible to prepare a reasonably constant solution with reasonably
constant performance The Swedish workers have shown how useful
dextran can be  Both herc and m the US A terested bodies are at
work to confirth and refine the Swedish results but the espenmental
stage 15 not vet completed

Recently another substance of the polyvinylpyrroldone type has
been introduced by Thrower and Campbell (1951) pronusing resuits
are claimed but as with defran the fate of all the mjected matenial
15 not yet clear
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HYPERSPLENISM

Hypersplemsm 1s the nume given to a group of blood diseases m
which chinieal experience bas shown that removal of the spleen will
cffect a sigmficant amelioration of the disease  All these hypersplenic
syndromes are charactertsed by a reduction 1 the penipheral blood of
erythrocytes granulocytes or platelets alone or together while m the
bone marrow-—the sitc of production of these cells—they are found
to be present in normal or increased numbers It has to be esplaned
therefore how the spleen by eacessive activity brings about tlis
result and tyo not necessartly mutually exclusive theories are current
at present -
©One school believes that the normal phagoevtic action of the splecn
for outworn red cells granulocytes and platelets becomes exaggerated
Thus the peripheral cvtopema is caused by excessive destruction of
these cells 1n the spleen while the active bone marrow represents a
phystologeal resp to the def y Doan and lus co worhers
have consistently supported thisidea  Thev pomnt out that the spleen
has no speeific cells  1ts microscopical structure 1s made up of Iv n:l
phocytes reticulo endothelial phagoevtes connective tissue cells an
enmeshed blood cells all of w ich are found elsewhere  They consider
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delivery andjor production of granulocytes and platelets with evidence
of excessive destruction of red cells Doan does not recogmise this
division

For a
present —

1

of by perspl the foll g features must be

(1) Cytopema anemua granulocytopema thromboeytopemt

(2} Palpable enlargement of the spleen

(3) An ~ctive bone marrow showmg good production of the tvpes of

cell that are dimmished 1n the circulating blood

Experience has however shown that palpable enlargement of
the splecn 1s not mvarable m thromboevtopenic purpura  In fact
the presence of a really large spleen should make the physictan consider
that the case 1s one of secondary thromboey topema

When these pomts are blished hyperspl can be dered
but as Dameshek and Estren pomnt out hy persplenism 1s a functional
and not an anatomteal diagnosis and provides no certamn guide to the
histological changes 1 the spleen  Every effort must therefore be
made to exclude other diseases particularly Hodghins disease aleu
L.emic leuhzenuas and the hhe  Even so after splenectomy examma
tion of the spleen may show 1t fo be effected by Hodghn s disease
follicular lymphoblastoma or other disease which has presented no
other diagnostic clue The final diagnostic test 1s the success of
splenectom) and the presence of onlv non speaific hyperplasta of the
spleen

Contra wdications to splenectomy are —

{1) evidence of acute or chromc bone marrow damage as from

{2) myelosclerosis or marble bone disease with splemie hemo
polests
{8) aplastic anzmia

Vielch and Damesheh (1800) did four splenectomies 1n aplastic
anzmia on the theory that the mhibrting influence of the spleen could
be removed but thev were not enthusiastic about the results

Apart from congenital spherocytic anzma and thrombocy topenie
purpura the primary hypersplenic svndromes are not common
Doan (1949} reported that out of 270 splenectormes for hyperspleme
syndromes 1n 17 years 13 were for pnmarv splemie neutropema and
11 for primary splenic pancytopemia  Welch and Damesheh (1920)
out of 220 splenectomies m ten years had 20 cases of primary spleruc
pancytopenia  The results quoted by the proneers are good 1n most
cases  the blood retwns to normal and the assocrated clhnieal signs
and symptoms disappear For example Dameshel and Estren
quote the follown,, cases —
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be mainly clinical but there are some points m 1ts favour difficult to
fit 1n with the phagoeytic theory  For mstance m thrombocy topeme
purpura the blood platelet count sometimes nises an hour or so after
the spleme vessels have been tied  this 1s more easily explamed by a
release of mhibition than a sudden cessation of phagocytosis  Agam
n purpura Dameshek and lus school say that though megakaryocy tes
are present i the marrow few of them are producing granules but
this finding has not been confirmed Damashek also considers the
adrenalin test to be of Iittle dianostic v alue sinee it does not constantly
produce the results expected How the spleen exerts this regulatory
action 1s far from clear The esperiments of Troland and Lee who
claimed that the spleen secreted a substance acting on megahary
ocytes and platelets and of Ungar who deseribed two  splenins
with various actions have not becn satisfactonly confirmed
Fartunately for the climeian though the rival schools differ about
explanations they are largely agreed on the classification and treatment
of the various hypersplenic syndromes  There are two mam divisions
primary and secondary Tn the primary. Zroup the spleen alone 1
affected and there 1s no evidence of a more generahsed disease The
histology of the spleen shows hyperplasia of the normal elements—
lymphocy tes and reticulo endothelial cells—with perhaps some fibrosis
but no abnormal or mfiltrating cells are present In the_secondary
group the spleen has become enlarged and 1ts elements hvperplastic
through being mvolsed mn a more generalsed disease eg Hodghins
disease and other retieuloses lipoidoses Bant1 s svndrome or leuhzmn
The syndromes of primary hy persplemsm are —
(1) Congemtal hemolvtic 1cterus (spheroc) tic anzma)
(2) Splente thrombocy topenia (thrombocy topeme purpura)
(8) Splenic neutropenma
(4) Splenic pancy topema
(a) with non hamolytic anemia
(b) with heemolvtic anemia
In the secondary group these syndromes oceur m association with
other diseases particularly those mentioned Acquued hzmolytic
anzmia thought to be due to crculating agglutimns or hemolvsins
15 usually classed 1n this secondary group
Both Doan and Damesheh consider that congemtal spheroeytic
angemia cannot be wholly explamed on the basis of abnormal red eells
bemg excessrvely hemolysed by normal hamolytic processes Doan
pomts out that particularly m hemolytic phases of this disease
transfused normal cells are rapidly destroyed presumably n the
Splenie_pancy topenia 15 divided by Dameshek and Estren
ps (a)ducentirelv to mhibition of deh ery andfor
Ils granulocytes and platelets and (b) inhibition of

spleen
(1950) into two grou
produetion of red ce
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prolonged and transfusions are needed mnfrequently but he gase a
warmng that the presence of blast  cells in the blood 15 an absolute
contra indication tosplencctom)

There 1s thus reasonable evidence 1n favour of the clinical syndrome
of hypersplenism and its logical trcatment by splencctomy The
explanations given may not be wholly convineing and there are
relatively few reports of cases followed for more than two years after
operation  Nevertheless the diagnosis 1s worth senous consideration
if and only if all the features gven above are present There 15
Iittle doubt that poor results will otherwisc be obtained
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(1) Splemic neutropemaa A woman of 42 had been chromeallv
with weakness and recurrent mfections for some time The spleen
was three centimetres below the costal margin  white cells were
1530 pemm with 22 per cent polymorphs no anemia normal
platelets  The bone marrow showed a normal picture  Four months
after splenectomy the white cells were 7 800 p c mm with 64 per cent
polymorphs and were at the same level 13 months later

(2) Splenic p P with b I nemia A man of 53
had been 1ll for three years with jaundice pallor and weakness His
Iiver was four and his spleen eight centimetres below the costal margin
Red cells were 2 580 000 p ¢ mm  hemoglobin 7> gp 100m! white
cells 1,350 pemm with 46 per cent polymorphs platelets were less
than half normal, reticulocytes were 10 2 per cent faecal urobilinogen
eight imes normal ~ The spleen was removed 1t weighed 1 000 grams
and showed a non specific hyperplasia and fibrosis  The blood count
became normal and had remamed so for five years

Others have not been so suceessful ~ For instance Erf and Fry (1949)
had a case that fulfilled all the requirements for splenie neutropenta
ncluding a positive adrenalin test  After splenectomy the g locy tes
m the blood rose sharply to a good level but soon began to fall slowly
and after two years were only 900p e mm  Nevertheless thesymptoms
mncluding recurrent mouth ulcers had not come back Hattersley
(1947) has a case that did not respond at all to splenectomy but there
was no splenomegaly  In spite of reports hike these 1t 1s clear that
1f 1 case satisfies the very ngid entera set out above splenectomy has
1ts place in the treatment evenif the chances of relieving the symptoms
arc not 100 per cent

In recent vears there has been a tendency to consider splenectomy
m secondary hypersplemsm recogmising that the operation will not eure
the primary condition but may amehorate secondary blood chan,zes
particularly anerma d ding frequent transfuston  For example
Doan quotes the case of a man with lvmphatic leuksenmia successfully
controlled for some years with radio phosphorus  He des cloped an
acute anemia and transfusions were of little help  the marrow
showed a normoblastic hyperplasta  Splencctomy was accordingly
performed and the ancmia remitted  Control of the leuhzerma was
then resumed  This pomt of view was emphasised at the 1950 Inter
national Hamatology Conference T 5 Esans desenibed  three
cases of folheular lymphoblastoma m which anzoua was rehieved
by splenectomy P S Hagen had eight leuhzemnic patients in whom the
anerma rather than the leuhema was the disabiity  splenectomy
notably reduced their need for supporting transfusion R O M Berln
showed that the survival of the red cells i these aneme leuhxma
patients 15 much reduced  After splenectomy survival s greatly
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prolonged and transfusions are needed wfrequently but he gave a
warmng that the presence of blast cells i the blood 1s an absolutc
contra indication to splenectomy

‘There 1s thus reasonable evidence m favour of the chimeal syndrome
of hypersplenism and its logical treatment by splenectomy The
explanations given may pot be wholly convineing and there are
relatisely few reports of cases followed for more than two years after
operation  Nevertheless the diagnosis 1s worth serious consideration
if and only 1f all the features given above are present There 1s
httle doubt that poor results will otherwise be obtamed
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(1) Splente neutropemia A woman of 42 had been chromeally il
with weakness and recurrent nfections for some time The splcen
was threc centimetres below the costal margm  white cells were
1530 pemm with 22 per cent polymorphs 1o anema normal
platelets  The bone marrow showed a normal picture  Four months
after splenectomy the whitc cells were 7 800 p ¢ mm with 64 per cent
polymorphs and were at the same level 13 months later

(2) Splemic pancytopenia cith hemolytic anemia A man of 53
had been 1ll for three years with jaundice pallor and weakness His
liver was four and us spleen eight centimetres below the costal margin
Red cells were 2 980 000 pe mm  hemoglobm 75gp 100ml wihite
cells 1350 pemm with 46 per cent polymorphs platelets were less
than half normal, reticulocytes were 10 2 per cent frecal urobilinogen
eight times normal ~ The spleen wasremoved 1t weighed 1 000 grams
and showed 2 non specific hy perplasia and fibrosis  The blood count
became normal and had remained so for five years

Others have not been so successful ~ For mstance Erf and Fry (1949)
had a case that fulfilled all the requirements for splenic neutropenta
ncluding a positive adrenalin test  After splenectomy the granulocy tes
m the blood rose sharply to a good level but soon began to fall slonly
and after two years were only 800p ¢ mm  Nev ertheless thesymptoms
meluding recurrent mouth uleers had not come back Hattersley
(1947) has a case that did not respond at all to splenectomy but there
was no splenomegaly In sprte of reports like these 1t 1s clear that
if a case satisfies the very ngid critenia set out above splenectomy has
1ts place mn the treatment even if the chances of relteving the symptoms
are not 100 per cent

In recent vears there has been a to ple
m dary hy perspl recog) that the operation will not cure
the primary condition, but may ameliorate secondary blood changes
particularly anemia demandmng frequent transfusion For esample
Doan quotes the case of a man with lvmphatic leukaemia successfully
controlled for some years with radio phosphorus He developed an
acute anrma and transfusions were of httle help  the marron
showed a normoblastic hyperplasia  Splenectomy was accordingly
performed and the anmemia remitted  Control of the leuhemia was
then resumed  Thus pomnt of view was emphaswed at the 1950 Inter
national Hamatology Conference T S Evans deseribed three
cases of follcular lymphoblastoma m which anerma was rehes ed
by splenectomy P S Hagenhad eight leuhzmue patients in whom the
anzrma rather than the leuhzmia was the disabihity  splenectomy
notably reduced their need for supporting transfusion R O M Berln
<howed that the survival of the red cells i these anemic leuhemia
patients 1s much reduced After splenectomy survival 1s greatly

d 3
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controlled trial had not been carried out  Although the value of strepto
mycin 1 the treatment of such Jethal diseases as tuberculous memingitis
and mulary tuberculosis could not be doubted its assessment mn
pulmonary tuberculosis with its v aried nature and vanable course was
much more difficult Fortunately the Vedical Research Council was
able to begin in that year a controlled tral of the use of streptomy ein
1 chmeal pulmonary tuberculosss (MR C 1948) Patients were
treated who had acute p bilateril pul tut !
which was thought from the history and radiological appearance to be
of recent origm  There were 107 patients i the trial and they were
divided mto two approxmatels equal groups by random selection
Onc group was treatcd by means of bed rest for s months  while
the other m addition to bed rest had 2 g of streptomyein intra
museularly each day 1n four mjections at six hourly mtervals In
the majonty of the second group streptomyem was given for four
months  Consideration of the results ob d after six months showed
defimite radiologieal improvement 1 ol per cent of the streptomyem
treated group but in only eight per cent of the other group It was
noted that although radiological improsement occurred m patients
with considerable cavitation streptomyemn alone did not close large
cavities
Varous other mmportant facts were observed durmg this tral

Thus the greatest advantage from the use of streptomycmn was in
patients who were acutely 1l Those who were afebmle who had a
low sedumentation rate and not much cavitation often did just as well
without streptomyein as with it Some light was also thrown on the
question of the development of stramns of tubercle bacill resistant to
streptomyemn and on the relation of this to the results of treatment
By the end of the second month of treatment most of the patients who

till had tubercle bacilh n therr sputum-—the great majority—were
expectoratmg strams of the bacillus which were resistant to the drug
Those who had developed the most resistant stramns more than 2 000
tunes that of the standard had the worst therapeutic results  These
observations about resistance were clearly very important since they
mplied that a patient bemng treated with streptomycin was unlikely to
improve after the first two or three months of treatment and that
once he had had such a course the drug was never agam likely to help
lum  Further there was ¢ derable dan er of d strepto
myem resistant tuberele bacill if patients had positive sputum after
treatment

In an attcmpt to alter the devel of strep

the effect of various schemes of dosage was tried (Bignall et al 1920)
In this trial the cases were of the same _eneral type as those mcluded
1 the first semes  Its result was essentially negative in that the degree
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TREATMENT OF RESPIRATORY TUBERCULOSIS
Chemotherapy

SincE the discovery of streptomyemn (Schatsz el al  1944) much
work has been done to determine how 1t may be used to best advantage
1n the treatment of respiratory tuberculosis Many problems are still
unsolved and 1t 1s certamly impossible to make a final assessment of 1ts
clinical use  Nevertheless 1ts value 1s established beyond
question and 1t 1s possible to set out the general lines on which 1t 1s
used A convenent method of doing this 1s to review some of the
chmical studies that have been made of this drug thereby indicating
the scope of 1ts application and then to consider its use with methods
of collapse therapv

In discussing the use of streptormemn in tuberculous tracheo
bronehitis the condrtion will be described briefly smee reconition of
its mmportance 15 a real advance m the treatment of respiratory
tuberculosis

Streptomycin Trials m Pulmonary Tuberculosis In 1946
after experimental studies and prehminary trials in clmical tuberculosts
1t was clear that streptomy c.n was almost certainly of great therapeutic
value In the USA where all the carlier work had been done a

-0



STRLPTOMY CIN IN TUBLRCULOSIS 223

streptomyemn treatment The fundi should be examned frequently
for choroidal tubercles although these are sometimes present without
menmgitis  Lumbar puncture should be carried out at the begnning
of treatment and repeated throughout the course Progressive renal
lesions should also be watched for by the exammation of the urmne
for tubercle bacilh by culture of 24 hour specimens at intervals through
out treatment

At first treatment 1 these cases was carmed on for three to four
months but 1ts cessation was not mfrequently followed by relapse
or the development of meningitis  In this condition also p amme
salicylie acid should be d as well as stref yemn to reduce
the meidence of streptomyein resistant strams of the bacillus  The
dosage should be of the order of 2 g of streptomyein per day gren
mtramuscularly at twelve hourly mntervals with 20 g of the sodium
salt of p ammosalicyhe acid m divided doses as su gested above
This rate of admimstration should be mamtamed for s1¢ months <t
least

Streptomycin 1n Tracheo bronchial Tuberculosis  Tuber
culous inflammation of the mucosa of minor bronchi and bronchioles
15 very common m pulmonary tuberculosis particulirly m relation
to cavities and probably plays an important part m thewr development
and ther behaviour with collapse thernpy Involvement of the
trachea and major bronchi presents a different chmecal problem
and 1s convemently considered separately under the term tracheo
bronchial tuberculosis  For practical purposes this imples that
the bronchial changes are within the limits of bronchoscopie vision
that 1s to say 1t includes the trachea and lobar broncht and usualhy
no more than the onfices of the seamental bronehy  The incidence of
this conditton 1s difficult to estimate i this country In the US A
very high figures hnve been published Judd (1947) from broncho
scopic findings m unselected tuterculous patients admitted to
sanatorium found an eidence of 37 per cent 1n a series of 500 patients
Other authors have published smaller figures the difference probably
being mamly due to whether or not redness of the broncintl mueosa
1s accepted bv itself as evidence of tuberculous bronchitis It seems
probable that the usual meidence i all eases of active pulmonary
tuberculosis m the US A 15 about 11 per cent  There have been no
Teports m this country based on bronchoscopie studies but chnieal
evpenence suggests that it 1s less frequent here

There are several methods by which tuberculous tracheo hronchitis
may develop (Mewssner 1945) The too most common are {1) bv
extension from a neighbouring pulmonary lesion through the sub
mucosal lymphatic channels  and (2) m association with pumary
miection ulceration of a bronchus by spread of the tuberculous
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of resistance reached and the time of 1ts emergence were not influenced
by the dosage schedules used However the results of the trial suggested
thnt one gram of streptomy cin daily by one mjection was as effective
as the more elaborate methods of admmisterng the drug

Before the results of this trial were published 1t had become clear
that the most profitable method of attempting to delay the emergence
of streptomyem resistant baeilh was by the use of other drugs with
streptomyein At the present time p amunosaheylie acid 1s the onlv
drug the use of which with streptomyein may be regarded as chmeally
estabhshed (Karlson ¢t al 1949 MRC 1950a) Ths substance,
which was applied to the treatment of tuberculosts by I ehmann (1946)
hns less therapeutic achivity than streptomyem when used alone  In
combination with streptomy cin 1t much reduces the incidence of strepto
mycmn resistant tubercle baailh and undoubtedly enhances the thera
peutie effect  The dosage used n the trial (M R € 1950a) was strepto
myem, 1 g dailv m one mtramuscular m)ection, and the sodum salt
of p ammosalicylic acid 20 g daily bv mouth 1 four doses of 5 g
Thas level of dosage was muntamed for three months

It would be deswrable to know the mimmum dosage of p amno
salieylic acid whieh will produce this suppression of streptomyem
tesistance but until this mformation 1s asailable 1t 1s probably best
to keep to the sort of daily dosage set out above Further 1t 1s clearly
wrong 1n the present state of 1nowledge to tdminister streptomycm
alone other than m exceptional circumstances  There 1s another pomnt
of considerable mterest whereas in the earher studies three months
was regarded as the optimum period of trextment if streptomycm
resistance 1s sufficiently deltyed 1t may be advisable 1n some cases to
maintain the combmed treatment for st months or even longer

Streptomycin 1 Acute Miliary Tuberculosis  Studies of the
use of streptomy cin m arnte muhary tuberculosis have been earried out
by seseral groups of worhers for example Bernard and his colleagues
(1949) and the Medical Research Council (1950b) The latter 15 of
particular value n that the patients were observed for at least two years
after the beginming of treatment These studies have shown that
the mortahty in this othernise extremely fatal disease can be brought
down to below 50 per cent The most serious complication 1s the

develor of tul lous I In a series of 70 cases
(Bernard et al  1919) 41 also had tuberculous memngitis 17 being
d d before the c of treatment Of tlus group

of 4'1, 37 patients died  It1s elearly important to recognise the existence
of this complication as early as possible and to treatit by the additional
use of mtrathecal streptomyen  Its development should be
particularly watched for m patients who are acutely 1ll and whose
temperature does not return to normal 1n the first month or two of



STREPTOM} CIN IN TUBERCULOSIS 225

alteration of the function of mucous glands m the bronchial
mucosd
(6) Cyanosis or dyspncea n a patient wath pulmonary disease  Thus
15 associated with the bronchial obstruction and may tahe the
form of what the patient may descrmibe as asthma e,
paroxysms of dyspneea
(7) On physical examination 1t may be found that breath sounds are
marhedly weak or absent over the whole or part of one side of
the chest
(8) Radiwologieal evidence this consists mamly of evidence of
atelectasis of a lung lobe or segment
1t 1 probably true to say that often the diagnosts of the condition
will be certamn enough from the presence of one or more of these features
and the physician may decide to proceed with treatment before carrymg
out bronchoscopy  Because of the bronchral anasthesia necessary
bronchoscopy might be expected to mvolve some rish of producing
pulmenary spread In practice however the msh seems shght and
most patients mn whom the d 1S susf d should be broneh
scoped The bronchoscopic findings are vaned and not always easy to
mterpret A bronchus through which sputum dramns from an infected
area 1s almost "lways red and a:dematous This does not seem 1n fact
to mean that there 15 tuberculous v olvement of the mucosa  Where
however the redness and cedema are extensive perhaps involving the
trachea or occur at a distance from the site of the pulmonary lesion
then they should be regarded as evidence of tuberculous mfiltration
of tl e submucosal layer The of ul or § I:
tissue 15 more easily nterpreted B hial stncture m
with redness and cedema of the mucosa or with ulceration suggests
that it 1s due to active inflammation whereas the presence of a normal
mucosa suggests that the stricture 1s due to fibrosis following healing
of an active lesion
The treatment of this condition by such measures as prolonged bed
rest steam nhalation and topical application of silver mitrate solutions
was tory The introd of strep! has pl
altered the situation In the report of the tnal carried out bv the
Vcterans Admuustration (1948) great improvement or complete
healing took place 1 between 80 and 90 per cent of cases treated with
mnt of streptomy Where there 15 also con
siderable uncontrolled pul 'y disease the tal disease may
not heal or 1f 1t does 50 1t may break down agam  That 1s to say 1t1s
necessary to regard the treatment of tracheo bronchial tuberculosis
with streptomycin as part of a programme directed at the discase
process as a whole Further the acute lesion may heal leaving a
stenosed bronchus often leading to a fibrotic and bronchuectatic area
PCM. 15
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process from a mearby lymphatic gland The acute phase of the
condition probably begins most commonly by nfiltration of the
submucous laver with tuberculous granulation tissue  This 15 usually
assoctated with congestion and cedema of the mucous membrane
Ulceration of the surface may then oceur, and tuberculous granulation
tissue may m some cases proliferate from the ulcer mnto the lumen of
the bronchus Healing of extensive lesions of thus sort commonly
produces some degree of fibrous strieture of the bronchus mvolsed

The dangers of tuberculous tracheo bronclutis Lie m the fact that
the occlusion of major bronchi either m the acute or fibrotic stage
may lead to atelectasis of large volumes of lung tissue  This occurs
without collapse therapy but smce collapse procedures reduce
further the lumen of an affected bronchus atelectasis 15 a frequent
complication when these are used 1n the presence of tracheo bronchitis
Tor example 1n a series of 40 cases with tuberculous mvolvement of
major broneh: (Rafferty and Shields 1943} 1n which artificial
pneumothoras treatment was used 17 patients deseloped lobar
atelectasis shortly after nduction  In seven mnstances this was followed
by infection of the atelectatic lung with anaerobic orgamsms In
12 patients atelectasis was compheated by tuberculous empyema and
11 of these died

Whale the final diagnosis of tuberculous tracheo bronchitis requires
bronchoscopy 1t may be suspected when certam clinical and radiological
features are present —

(1) The findirg of tuberele bacillt m the sputum of a patient without
an obvious pulmonary source 1e no evidence of pulmonary
mfiltration or evidence only of what would othernisc be
regarded as an entirely quiescent leson The actvity of
a bronehial lesion need bear no relation to the estent or
activity of related pulmonary disease and 1t 15 probable that
lungs have been collapsed because they were thought to be
the source of positive sputum which i fact came from a
bronchus

(2) The persistence of sputum contammng tubercle bacilt m &
patient whose pulmonary disease has apparently been
successfully treated by some measure of collapse therapy

(8) The presence of a wheeze which may be due to parttal bronchual
obstruction by a granuloma or stenosis The patient m1y
complan of this or it may tale the form of ~ persistent
rhonchus loealtsed to one part of the chest

(4) Severe cough out of proportion to what w ould be expected from
the pulmonary Icsion

(5) The patient may complan of great dufficulty in brin_ing up
sputum  This may be due to increased viscosity beeause of
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alteration of the function of mucous glands mn the bronchial
mucosa
(6) Cyanosss or dyspneea m a patient with pulmonary disease  This
1s associated with the bronchial obstruction, and may take the
form of what the patient may desembe as asthma 1e
paroxysms of dyspncea
(7) On physical exanunation it may be found that breath sounds are
markedly weal\ or absent over the whole or part of one side of
the chest
(8) Radiological ewidence  this consists mamly of evidence of
atelectasis of a lung Jobe or segment
It 1s probably true to say that often the diagnosis of the condition
will be certain enough from the presence of one or more of these features
and the physician may decide to proceed with treatment hefore carrying
out bronchoscopy  Because of the bronchial anmsthesia necessary

py mught be ex; d to mvolve some rish of producing
pulmonary spread In practme ho“ewr the risk seems shght and
most patients in whom the d d should be bronch

scoped The bronchoscopie findings are \aned and not always easv to
wterpret A bronchus through which sputum drains from an infected
area 1s almost always red and cedematous  This does not seem 1n fact
to mean that there is tuberculous mvolvement of the mucosa Where
however the redness and cedema are extensive perhaps involving the
trachea or occur at a distance from the site of the pulmonary lesion
then they should be regarded as evidence of tubereulous mﬁ.ltrahon
of the sul 1 laver The | of ul or

tissue 1s more easily interpreted  Bronchial stmeture n association
with redness and cedema of the mucosa or with ulceration suggests
that 1t 15 due to active nfl whereas the of a normal
mucosa suggests that the stricture 1s due to fibrosis followin,, healing
of an active lesion

The treatment of this d: by such as prols d bed
rest steam L and topical app of silver mtrate solutsons
was it vy The ntrod of strep has letel

altered the situation In the report of the tmal carried out by the
Veterans Admunistration (1948) great improvement or complete
healin,, took place 1n between 80 and 90 per cent of cases treated with

mjections of streptomye: Where there 1s also con
siderable uncontrolled pul y disease the b hral disease may
not heal orif it does so 1t may break down azamn  That 1s to say it1s
necessary to regard the treatment of tracheo bronchial tuberculosis
with streptomyen as part of a programme directed at the discase
process as a whole Further the acute lesion may heal leaving a
stenosed bronchus often leading to a fibrotic and bronehuectatic area
PCM IS
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of lung, and requiring treatment which will be discussed 1n a later
section  The dosage of streptomycin 1s usually 1 g each day by ntra
muscular mjection with p ammosaheylic acid 1 the doses set out
previously The drugs are usually continued for three or four months
but this may be modified according to the rate at which the lesion clears
and to the treatment adopted for associated pulmonary disease

Other Uses of Streptomycin in Respiratory Tuberculosis
Streptomyem 1s used 1n the treatment of other forms of respiratory
tuberculosis  In tuberculous laryngitis 1t has proved estremely
valuable and this dreaded and often termnal condition can now usually
be brought rapidly under control Its nse durng thoracoplasty opera
tions has been explored (Veterans Admustration, 1948) and the
conclusion reached that its prophylactic use 15 not justified On the
other hand, the prompt therapentic use of the drug when fresh areas
of nfiltration are observed or old quiescent lestons show evidence of
activity, 1s almost certainly of value and adds to the safety of operative
procedures  Such mformation as there 1s about the effect of strepto
mycm m primary tuberculosis suggests that 1t 1s not of great value
Smularly 1ts use 1 cases of tubereulous empyema by mtrapleural
admumistration does not seem to have been of benefit, but tubereulous
mnfection of the extrafascial thoracoplasty space has been successfully
treated by this means

Streptomycin 1n Respiratory Tubercufosis A Summary
As far as its use 1 respiratory tuberculosts 15 concerned streptomycm
may therefore be said to be absolutely indicated 1n cases of miliary
tuberculosis, and also i laryngeal tuberculosis and tuberculous tracheo
bronehutis In fresh areas of active disease occurring during collapse
therapy 1t 1s extremely valuable It has not been shown to be of value
1 the treatment of prumary tuberculosis or of tuberculous empy ema

Its use m patients with progressive pulmonary tuberculosss 1s much
less capable of precise defintion  In those with probable recent discase
and with fever and raised sedimentation rate streptomy e may reduce
the activity of the disease m a way that bed rest alone 1s unlikely to do,
and so perhaps prepare the patient for collapse therapy In patients
who may be expected to do well on other Iines of treatment for example
bed rest and collapse therapy 1t 1s probably madsisable to give strepto
mycm because of 1ts toxic effects and because cven with the addition
of p amunosalicylic acid there 15 shill some chance perhaps as much
as ten per cent of producing streptomyen resistance n the mnfectin,
organisms  In afebnle patients with chrone fibrotic disease the drug
15 not likely to be of much value To those who do not fall mto these
groups, streptomycn should only be given after careful consideration
and if 3t seems hhely that it may be fitted mto some effective scheme
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of treatment  The special case of the so-called tension cavity will be
discussed later

Toxicity of Streptomycin  The toxie effect most frequently
met with in the adminstration of streptomycin over long periods has
been disturbance of vestibular function The commonest svmptom
of severe toxicity 1s a sensation of gddiness in the upright position,
sometimes assoclated with nausea and vomutng This state Iasts
afewdays and 1s then usually replaced by a chronic condition in which
onlv sudden movements produce vertio In time this difficulty 1s
usually evercome nd the eyes become of great importance i mam
tamirg balance This effect was frequently met with in the earlier
days of streptomycm treatment when larger doses were used  Vith
adaily dose of 1 g the inaidence of subjective vertigo is of the order of
12 per cent (M RC 1900a) It usually occurs after a total of about
60 ¢ has been miver and 1s only rarely severe enough to mterfere
with treatment Deafness also occurs during streptomy cit treatment
but 1n practice 1s met with extremely rarely Dihydrostreptomyem
which 15 said to disturb vestibular function less frequently than
streptomyein  seems to caase deafness more often

Local reactions are common  Following an tramuscular injection
pan and swelling at its site may develop immediately Thus reaction
lasts usually for less than 24 hours and requires no more treatment
than the use of another sttuation for the next injection

Cutaneous eruptions due to the development of illergy ocecur in
two to nine per cent of all cases (Bunn and Westlal e 1949) The rash
15 seen after about ten days from the begmmng of treatment and 1s
usually maculopapular mn form and itchy Sometimes 1t 15 associated
with fever and Jomnt pams  Streptomycn can usually be contmued
1n spite of the rash which gradually d Ant1} drugs
are useful n controlling the 1tching  When there are severe general
symptoms and 1if the eruption progresses then streptomycin should
be stopped  The patient can often be desensitised by gradual increase
from a small tolerated dose and the course resumed Dermatitis
occurnng mawnly on the hands of persons handhmg the drug for
long periods has been reported frequently  If possible such a sensitive
ndrvidual should cease to be n contact with the drug but if necessary
desensitisation can be carned out Although other undestrable
effects have been described, these are the mamn ones met with m
practice

Toxscaity of p Aminosalicyhe Acad  Gastro-mntestinal upsets
are commonly produced by this drug A large proportion of patrents
expenience nausea and many vomuit Diarrhcea and abdommnal pamn
are also not wfrequent In the ma;onty it 1s possible to continue
its ration and the O 11

1t s
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necessary to reduce the dosage and the maximum amount that can
be tolerated should be given Rashes and febrle resctions are
occasionally seen, and are dealt with on the same hnes as those which
oceur with streptomvemn  Indeed as the drugs are now usually given
together, 1t may be impossible to tell which drug 1s responsible
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Collapse Therapy and Pulmonary Resection

Although recently overshadowed by the development of chemo
therapy there has been a steady advance m the und rstanding of
the proper use of collapse therapy It is unfortunately 1impossible
to demonstrate statistically that collapse therapy m pulmonary tuber
culosis has advantages over the older methods of bed rest and the
sanatonum regime There have been many papers comparing the
results of collapse therapy—usually artifieial pneumothorax—with
the results of treatment with rest and graduated activity  Bentley
(1936) compared 677 patients treated with artificial prneurnothorax
1 the London County Council s ants tuberculosis schiemne with 3329
who were treated by conservative mcthods only  He made 1t clear
that a perfeet control senes could enly be provided by selecting an
adcquate number of patients who were all regarded as switable for
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pneumothorax treatment and then dividing them by random selection
wnto two equal groups  One group would be treated by the older general
measures and the other with artifical pneumothorax n addition
His sertes dud not fulfil these enteria but there was sufficent similanty
of classification and environment between the two groups to make a
broad evaluation He concluded that the <urvival rate was approx:
mately 20 per cent higher 1n the pneumothorax group tban m those
consersatively treited  Bentley s figures related to artifical preumo
thoraces mduced before the end of 1930 Assunung as he did that
the treatment can be applied to only ten per cent of patients it will
be seen that the gross statistics of treatment will be Lttle altered by
itsuse The fact that 1t 1s generally regarded as unjustifiabl
a trial of the use of collapse therapy while leaving untreated a control
series suggests that the majonty of climcians have no real doubt of the
alue of such treatment

The remamder of this section 1s concerned mamly with discussing
the sefection of patients for treatment It 15 convement to consider
first the indications for collapse therapy m general and then to refer
to the circumstauces which play a part m the choice of the vanous
methods available

The indieation for collapse therapy which 1s generally agreed upon 1s
the presence of cavitation Fven where the sputum on repeated
smear examunations cannot be shown to contam tubercle bacillt
provided there 15 adequate evidence that the disease 1s tuberculous
cavitation should stilf be regarded s indicating the need for collapse
therapy Alany cavities will bieal on bed rest alone  In general where
collapse measures are feasible and particularly 1n patients who must
return to an active iife such closure or the possibilitv of 1t should not
defer collapse therapy  The use of collapse therapv in the absence
of cavitation 15 more contioversial  Few would withhold this form of
treatment from patients wath mfiltration which progresses in spite of
bed rest or on return to a restricted hife after bed rest and a sanatorum
regume or from whose sputum tuberele bacill are repeatedly recosered
In young patients with small areas of mfltration seen on routine
radiography or i radiographs taken after upper respiratory mfections
and from whom tuberele bacilli are not recovered the situation 1s more
comphcated Some of these lesions are not tuberculons (¢f Ramsay and
Scadding 1939} but are which disappear after
two or three weehs  Of those lesions presumed to be tub;:rculous it
will be possible m some to have reasonable evidence that they are
active There may be radilogical evidence that the 1
recently appeared or on obscrvatmn of the pahen! m hed 1
alow grade fever or a awsed
cireumstances the first line of treatmcnt should be three
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necessary to reduce the dosage, and the maximum amount that can
be tolerated should be given Rashes and febrile renctions are
occasionally seen, and are dealt with on the same lines as those which
oceur with streptomvemn  Indeed, as the drugs are now usually grven
together 1t may be umpossible to tell which drug 1s responsible
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Collapse Therapy and Pulmonary Resection

Althouph recently overshadowed by the development of chemo
therapy there has been a steady advance m the und rstanding of
the proper use of collapse therapy It 1s unfortunately mpossible
to demonstrate statistically that collapse therapy m pulmonary tuber
culosis has advantages over the older methods of bed rest and the
sanatorium regune There have been many papers comparing the
results of collapse therapy—usually artificial pneumothorax—mwith
the results of treatment with rest and graduated activity  Bentley
(1986) compared 677 patients treated with artifieial pneumothorax
1n the London County Council s anti tuberculosts scheme with 3 329
who were treated by conservative mcthods only  He made it clear
that o perfect control series could only be provided by seleetiny, an
adcquate number of patients who were all re arded as suitable for
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The danger here 1s that the mduction of artificial pneumothoraces
15 frequently followed by the develop of pleural ans
tuberculous empyemata  In view of the results of stteptamycm
of acute bronch tubercul it1s p

to treat such acutely 1l pnnents with yewand p )
aeid asouthned previously Thlsuusually followed by arapid decreasc
m the constitutional disturbance and by some resolution of the
pneumnonic process Often after about six to eight weeks this de
fer may have prog d far enough to allow mduction of a
preumothorax It 1s usual to continue the chemotherapy far four
to six weeks after induction  Rafferty also mcludes in the temporary
group those cases with active tracheo bronchial tuberculosis without
marhed stenosis The recogmition and treatment of this condition
has already been considered and if the acute phase heals without
fibrous stenosis then the mduction of an artifimal pneumothorax
becomes correspondingly safer

Among permanent contra indications Rafferty mecludes the presence
of a large peripheral cavity because of the danger of rupture of such
cavities mto the pleural space  The division of adhesions to these
cavities may destroy the blood supply of part of the wall with resulting
necrosis and rupture This view probably apples particularly to cavities
which occupy most of the apex of a lung  To some extent 1t may be
modified 1f 1t 1s possible to reduce the si7e of a cavity before beginming
collapse therapy For example Dilwyn Thomas (1950} has introduced
a method which he calls postural dependency  whereby the patient
1s placed 1n a position of reversed postural-dramage 1n relation to
the cavity If he 1s kept constantly i such a position considerable
decrease m cavity size usually tahes place n afew weeks  Streptomycin
treatment also sometmmes produces duminution mn the size of cavities
presumably mamly mn those with a marhed distension factor in their
development  the mechamsm of this will be referred to later By
such means as these 1t may become possible to mnduce pneumothoraces
without courting disaster

Extensive fibrous disease 1s also a permanent contra ndication
The danger here 1s mamly that i most of such ecases considerable
pleural adhestons prevent satisfactory collapse It cannot be doubted
that the more extensive the operative division of adhesions the greater
the mcidence of complications particularly pleural effusion and
tuberculous empyema It 15 1n relation to this type of disease that
clinieal judgs as to the p bility of other types of treatment
and 1n the assessment of the rishs mvolved i using artificial pneumo
thorax 1s particularly important

Fibrous stenosis following tuberculous tracheo bronchitis 1s the final
condition 1n the group of permanent contra indications The dangers
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followed by three months of gradually increasing activity  Where these
measures fail, collapse therapy 1s mndicated (¢f Amberson, 1937)
In those patients with small uncavitated lesions in whom no evidence
of activity can be found frequent radiographs while the patient con
tmues his worh may show progression and the need therefore for
bed rest  In others the absence of radiological change and the con
timued absence of signs of activity may ndicate a quescent lesion
In older patients there 1s the added possibility that the lesion may
be a bronchial carcmoma but where this can be excluded with
reasonable certainty the mdications for collapse therapy in these
cases without cavitation remam much the same as mn the younger group
As treatment for hemoptysis g 1n pul y tul 1
collapse therapy 1s used less frecly than formerly Except 1n very
severe cases in which other methods have failed, 1t 1s best to treat the
lung condition on 1ts own ments and not be forced mto the use of
therapeutic collapse as an emergency measure There 1s also the
danger that the presence of aspirated blood m the bronchual tree mav
lead to extensise atelectasis if the bronchial lumen 1s reduced and the
cough mechamsm 1mpaired by such procedures The presence of
tuberculous laryngrtis and entertis, since they depend on the production
of tubercle baeill: from the lungs furmshes additional mdication for
coilapse therapy  Prnmary tuberculosis alone or with related
phenomena such as pulmonary atelectasis except when 1t progresses
and takes on the features of the adult ty pe of disease does not require
collapse therapy Further tuberculosts m as ociatton with pneumo
conios s 1s not usually treated in this wav because of the Jow respiratory
reserve Clearly the presence of severe tuberculous or non tuberculous
disease elsewhere 1 the body may caclude collapse therapy
Artificzal Pneumothorax It 1s probably true to say that m
practice artificial pneumothorax 1s regarded 1n cases where 1t 15 ihely
to be successful as the most valuable form of collapse therapy This
1s so mamly because of 1ts appucability to disease in most parts of the
lung the relative simpheity ot the procedure and the absence of chest
wall deformity Therefore having decided on the general switablity
of the patient for collanse therapy 1t 1» reasonable first to consider
whether hus disease may be treated by means of artificial pneumothorax
Following Rafferty (1947) contra mdications to this form of treatment
may be considered 1n two groups temporarv and permanent Lhe
temporary groun comprises conditions which mav resolve and permut
induction of a pneumothorax later Rafferty mcludes m 1t first of
all tuberculous pneumoma It 1s probably reasonable to class with
this those more acute vanetics of the disease which have extensie
filtration ted with fever derable loss of weight a high
sedimentation rate and other evidences of constitutional disturbance
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be to produce w lly perfect p thorax, or one m which
adhesions if present are not in relauon to the diseased area  In general
ay thorax should be d only 1f 1t 15 of this type except
that agam 1t may sometimes be necessary to mamtamn a less than
satisfactory pneumothorax where other procedures are not possible

Bulateral Disease  These considerations as to smtability for and the

of artificial p 1 apply also to bilateral disease

When the condition m both lungs 1s suitable bilateral pneumothoraces
should be undertahen Any adhesions i the first side to be mduced
should be divided and a satisfactory and stable pneumothorax aclueved
hefore the second side1s nduced  Other combinations such as pneumo
thorax on one side and some other form of collapse therapy on the other
may be possible  The decision whether ilateral disease 1s too extensive
for such measures calls for great chnical judgment  Inthis the possible
effect of long must be r

Duration of the Amﬁcml Pneumﬂlharaz This question has been
studied by many authors (eg Hurst and Schwartz 1842) While
there 1s no firm rule a period of more than three years s probably
advisable and 1f there was cavitation before treatment 1t 1s best
continued for five years The duration of collapse should be calculated
from the time at which the pneumothorax was made satisfactory
with cavity closure and disappearance of tubercle bacill from the
sputum

The Tenswn Cavity It has been shown at autopsy that i many
bronchy dramung cavities there 1s evidence of tuberculous mflammation
of the mucosa The mmportance of this 1 the development and
maintenance of eavitation n the lung was pomted out by Coryllos
and Omnsten (1938) Bronehi underga respiratory changes elongating
2nd dilating i inspiration  Norma) bronchi remain patent even at the
end of expiration viVhen a small bronchus 1s partly blocked by tuber
culous mnflammation 1ts lumen may be very small or may be completely
accluded 1 expwation “In a small bronchus leading to a canity a
valvular obstruction may be produced which allows arr to enter the
cavity n inspiration but prevents its escape m exprration By this
means a cavity may be inflated to a size out of proportion to the
amount of lung tissue destroyed When this mechamsm 15 highly
developed a tension_cavity 1s produced This 1s sphencal in shape
with a thin wall and often a flwd level and 1t may be very lar.e.
Coryllos also put forward the view that complete blocking of the
draiming bronchus so that 1t 1s closed i mspiration and espiration
leads to closure of the cavity

From this pont of view the condition of the bronchi draimng a
cavity may affect its treatment by artificial pneumothorax in vanous
ways If the bronchal lumen 1s normal or almost so then after
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mvolved have already been diseussed, and possible methods of treat
ment will be considered 1n a later section

Pleural Adhestons There are probably few chnicians who follow
the practice of Lard (1945) m carrying out a thoracoscopic exanunation
m every case of artificial pncumothoras  Nesertheless, the value of
thoracoscopie division of pleural adhesions can hardly be disputed
Many papers have been published dealing with the operation (eg,
Brock, 1988) and leave httle doubt that the mecidence of serous
complications after the operation 1s less than i patients in whom
artificial pneumothoraces are continued with undivided adhesions
Probably the most usual practice 1s to carry out thoracoscopy with a
View to the division of adhesions m most cases The exceptions will
be mainly those in which cavity closure and disappearance of tubercle
baculh from the sputum have occurred and m which adhesions are
not visible on radiographic study Some clinictans consider that m
cases of cavitation mvolving the apical segment of the lower lobe
thoracoscopy should never be omitted because of the difftculty of
bemg certain from radiographs whether or not there are adhesions
to the postertor surface of the lung Such views are supported by
Crofton (1949) who showed that the treatment of these cavities with
adequate artifictal pneumothoraces produced satisfactorv results

The time after induction at which adhesions should be divided
has been studied by Antilla (1947) His conclusion 1s that there 1s
a greater chance of success 1f the operation 1s performed earlv—in
his sertes before the fortieth day after induction  Most thoracie surgeons
would agree with this view  The operation 1s usually carried out in
the first month because 1t 15 then techmicallv easier before pleural
thickening occurs  and if the adhesions can be divided the pneumo
thorax 1s the sooner effective

Technical problems relating to the swtability of adhesions for
division need not be considered here  The physician should howesver,
agamn consider the question of the practicability of other forms of
treatment m order to give the surgeon some indication of the
justifiable extent of the operative procedure If there is no contra
mdication to thoracoplasty as an alternative measure then it 1§
clearly unreasonable to subject the patient to the rishs wmvolved mn
the division of very extensive adhesions On the other hand such
rishs may have to be taken 1if, because of the nature of the disease,
such an alternative 1s not feasible Papers such as that by Livingstone
(1939) who reviewed a sertes of patients developing active disease
within two years of re expansion of pneumothoraces and found that
recrudescence was commoner in patients who had not had anatomically
satisfactory collapse leave httle doubt that adhesions to diseased
lung should be divided 1f possible  Indeed the aum imn all cases should
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applied only to patients with old disease and considerable fibrosis
Indeed Price Thomas and Cleland (1942) demonstrated that the best
results were obtamed when the disease had probably been present
for less than six months In disease which had been present for many
years the operatine rishs were greater and the chances of closig the
hard walled cavities less Other factors contributing to good results
were the absence of much constitutional disturbance and the presence
of stable disease Nowadays many patients with progressive disease
and constitutional symptoms may achieve this stable condition after
chemotherapy and so become smtable for thoracoplasty

Until quite recently 1t was usual 1 all cases requinng collapse
therapy to attempt first of all to mduce an artificial pneumothorax
There 1s now considerable agreement that there are many cases 1
which thoracoplasty should be used as the prumary measure of collapse
treatment These are the vaneties already considered 1n relation to the
permanent contra mdications to artificial pneumothorax In this
category were included cases of large apical cavitation and of extensive
fibrous disease  The presence of fibrous stenosis of major bronchi was
also considered to be a permanent contra ndication to artificial
pneumothorax  In cases with incomplete stenosis and upper Iobe
disease th lasty 1s effective (Al der ¢t al 1942)
The question of resection m cases with more eomplete stenosis and
lower lobe disease will be referred to later

Apart from these cases m which thoracoplasty would be regarded
as the first measure there are those i which artificral pneumuthorax
t has been ful In some ind
because of widespread adhesion m others the pueumothorax bty
abandoned because of fallure to establish a satisfactory one  In general
thoracoplasty 1s the neat step  but there are certam other factors to be
considered —

(1) The fact that the disease 1s early need not contra indicate the
operation It 1s not usual now to attempt artificial
pneumothorax treatment in patients with rapidly progressive
disease and patients who have been regarded as switable for
artificial pneumothorax from the pownt of view of ther
general condition will usually be swtable also for thoraco
plasty

(2) In some wstances 1t will have been thought reasonable to
attempt artificial pneumothorax treatment m the absence
of cavitation  Although this 1s not a universal view most
authonties wall not go on to thoracoplasty mn the absence of
ravitation and a positive sputum

(3) Cases with cavitation n the apex of a laner lobe and disease
of the upper may be treated by means of an extensise
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mduction of a pneumothoras and the freeing of adhesions between the
cavity and the chest wall, the cavity may close as part of the general
retraction of the lung At the other extreme, where the bronchal
lumen 1s severely reduced, a pneumothoras may allow it to close
completely so closing the cavity VA less severely affected bronchus
when reduced mn size after induction of a pneumothorax may developa
valvular mechamsm or mamtain an already exsting one  In some
mstances cavities which were already recogmsable as being of the
tension type may enlarge after the b of ap thorax, and
also cavities apparently not of this type may take on 1ts charactenstics
The danger of a tension cavity under an artificial pneumothorax 1s
that rapid enlargement may result in 1ts rupture mto the pleural
space and the development of & tension pneumothorax and a tuber
culous empyema

In general the pneumothorax_treatment of already established
tension cawities has met with httle success and other methods such
as thoragoplasty catheter dramage (Monalds, 1989) or resection have
been used It 1s likely however that in view of the effect of strepto
myecin treatment on bronchial tuberculosis 1t may be possible by 1its
use to overcome the valve mechamsm mn some cases In practice
streptomyein has certamnly reduced the dangers mherent in the treat
ment of this sort of cavity and in many mstances made pneumothorax.
treatment possible
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Thoracoplasty Sauerbruch s onginal indications for thoracoplasty
were bnefly, the presence of strictly unilateral predomunantly fibrotic
disease 1n a non toxic and afebrile patient  In recent years these 1n
dications have been widened a good deal, and the operation s no longer
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regard 1t as a preparation for thoracoplasty, as was advocated by Rad
(1946) The present ndications may be summansed in the following
way  The disease should be regarded as suitable for artificial pneumo
thora. treatment which because of pleural adhesions has not been
cstablished  Upper zone cavitation should be present, but not large
or penipheral m tv pe, and there should be hittle fibrosis and no obvious
fibrous thichening of the pleura  In the majonity of patients present

g these features thoracoplasty 1s the operation of chotce, but m 1
few cxtrapleural pneumothorax may be preferred  ‘These few are

(1) cluldren particularly under the agc of 14 (Reid, 1916) 1n whom
thoracoplasty tends to produce severe sheletal deformity, (2) those
with low vital capaeity since 1t has been shown (Gaubatz, 1938) that
extrapleural pneumothorax reduces this less than thoracoplasty,
and (3) m some of those with extensive disease on the other sdc
requiring thoracoplasty and where 1t may not be thought possible to
carry out a bilateral thorncoplasty

REFERENCES
Gaueatz E (1938) Uber F vor und nach op ke, £
II Mittelung T gen zur P )) Ber Run Tuberh
91 .01
Rem I (146) E: 1! I in the f pulmonary il

Thoraz 1 .11
Rosewts A T M (1948) Extrapleural paewmothorax & review of 128 cases  Thorar
3 166

Phremc Crush and Pneumoperitoneum  In recent years there
has becen considerable interest i the place of pneumoperitoneum
m the treatment of pulmonary tuberculosis (Banya: 1946 Keers,
1948) P peritoneum must be regarded as a means of augmenting
the ascent of the dmphragm produced by phremic paralysis and
not be used as a sole method of trcatment  Since the usually temporary
paralysis of the diaphragm produced by phremie nerve erush 1s almost
mvanably carried out mn preference to evulsion the mdications for
phrenic crush and p T must be dered together
To o considerable extent these depend on the circumstances i which
treatment 1s bemg carried out  If surgical assistance mn adhesion
division and the perfa of th plasties and other operative
measures 15 not available then this form of treatment may offer the
only hope of controling a diseased lung  and may mdeed be preferable
to the of an nndequate p thorax with undivided
adhesions  Conditions for which 1t may be used with most likehhood
of success can be divided into those in which 1t 1s a temporary measure
and those m which 1t 1s the defimtive line of treatment  In the first
group are those patients with acute discase regarded as too 1ll for art1
fictal pneumotboras  In some of these phreme paralysis and
may suppl ¢ chomotherapy m preparation for
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other collapse measures  In this group also may be included some
patients in whom contralateral disease may be controlled by this mcans
m preparation for thoracoplasty on the side mainly affectcd

In the second group are —
(1) Those patients i whom 1t 15 used to supplement an mcomplete
thorax  The tvpe of p 1 with whach 1t 15

clnc[ly successful 15 that . winch the lung s free
laterally but adherent to the upper mediastinum  and
diaphragm  If the diaphragm can be made to nse i the
chest the upper part of the lung can be further relased
(2) Some patients with cavitation 1n the apex of a lower lobe
If they have no bronchostenosis and little other disease and
1f 1t has been mpossible to estabhsh a satisfactory artificial
pncumothorax tlus method mny sometimes be suceessful
{(3) Those patients with progressne non cavitated nfiltration
cansidered suitable for artificial pneumothorax treatment but
1 whom 1ts satisfactory blish has been
Since 1t 15 usually thought inadwisable to proceed to thoraco
plasty phremc erush and pneumopentoncum will often
prowide some measure of control
"The use of the method for patients in the second group and for those
with more extensive disease 1s probably mamly a matter of eircumstances
and personal judgment Lower zone disease 1s likely to be controlled
more effectively than discase m the apex  and the trcatment 15 not
entirely safe to apply m the presence of tracheobronchial disease
since complete obstruction of major bronchi can be produced with
atelectasis of the related part of the lung
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PNEUMONIA

Classification In a study of 351 cases of pncumoma admtted

to the Central Middlesex County Hospital between 1942 and 1944
k and his coll h etal 1948 Glover et al

1948) found that n 208 mstances the disease was due to speaific
bactenal infechon  In 278 of these the infection was pncumococeal
and i 201t was due to other pathogeme bactenia  In the remaing
23 patients the pncumonia was not apparently caused bv specific
bacterial mfection  As these authors pomt out there has recently
been great mterest m those pneumomas wliuch are not due to the
classical bactenal agents  In part this mterest has been stimulated by
the use of chemotherapiutie substances which made 1t advisable to
know whether the mfy were ptible to the drug
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other collapse measures In this group also may be included some
patients in whom contralateral disease may be controlled by this means
1 preparation for thoracoplasty on the side mamly affected
In the second group are —
(1) Those pahents 1m whom 1t 15 used to supplement an mcomplete
The tvpe of p L with which it 1s
chxeﬂ) successful 1s that m whch the lung 15 free
laterally but adherent to the upper medwstiium and
diaphragm  If the diaphragm can be made to nise wn the
chest the upper part of the lung can be further relaxed
{2) Some patients with cavitation in the apex of a lower lobe
If they have no bronchostenosis and kittle other disease and
1f 1t has been 1mpossible to establish a satisfactory artifical
pneumothorax this method mav sometimes be successful
{3) Those patients with progressive mnon cavitated infiltration
considered swtable for art:ﬁmal pneumothom\ treatment but
m whom 1ts £ has been ump
Smce 1t 15 usually thought madvisable to proceed to thoraco
plasty phremic crush and pneumopentoneum will often
provide some measure of control
The use of the method for patients mn the second group and for those
with more extensive disease 1s probably mainly a matter of eireumstances
and personal judgment Lower zone disease is likely to be controlled
more effectively than disease m the apex and the treatment 1s not
entuely safe to apply m the presence of tracheobronchial disease
since complete obstruction of major bronchi can be produced with
atelectasis of the related part of the lung
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PNEUMONIA

Classification  In a study of 351 cases of pneumoma admutted

to the Central Middlesex County Hospital between 1942 and 1944
and his coll (Humphrey ef al 1948 Glover ¢t al

1948) found that m 298 mstances the disease was due to specific
bactenal mnfection In 278 of these the infection was pneumococeal
and 1n 20 1t was due to other pathogenic bacterra In the remaining
53 patients the p was not app ly caused bv speafie
bactenal mfection As these authors pomnt out there has recently
been great nterest i those pneumomias which are not due to the
classical bactenal agents In part this interest has been stimulated by
the use of chemotherapeutic substances which made 1t advisable to
know whether the were ptible to the drug
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used Also with the general uce of radiography i respiratory mfections
1t was found that many patients who did not present the symptoms
and signs usually associated with pneumonia had  nevertheless
pulmonary shadows which eould only be mterpreted as consohdation
Whereas m those pneumonias due to speeific bacterial infection a
precise ztiological nomenclature 15 avaidable m this other group,
because of the absence of Lnowledge of specific nfecting agents
nomenclature has caused considerable difficuity To many such cases
the name ‘ prmary atypical pneumoma  has been appled and 1t
has often been assumed that they are due to a speaific virus  This
assumption was examned by Scadding (1918) 1 an article on the
pneumomas associated with epidemic respiratory mfections +

The evidence 1n favour of a spectfic viral etiology 15 based chuefly on
the followmng observations —

(1) Groups of similar_cases occur together suggesting the presence
of a single mfecting agent and the bactera usually associated
with pneumonia are not found m the sputum

(2) Autopsies on patients dymg dunng outbreahs of this type of
pneumonia have certam similar features namely Vinfiltration
of the interstitial tissues with mononuclear cells and alveolar
exudates contaming stmilar cells  In association with this ts
seen 5 desquamating bronchtis 1 the larger bronchs fre
quently with a purulent exudate Bacteria if present re
chiefly found m the larger bronchi These changes are
unlike those seen m the recognised bacteral pneumontas

(8) Some outbreaks of this sort have been accompanied by a marhed
rise in the cold agglutinm titres of the sera of a thurd toa hatf
of the patients  This test 1s carried out {Turner e al 19043)
by allowing, dilutions of serum to stand overmght at 4 c
with 2 suspension of fresh washed human red cells and
recordirg the lughest dilution at which macroscopie agylutina
tion oceurs In the 83 cases recorded by Turner and his
colleagues more than half had an agglutinmn titre of 1_32 or
higher  On the other hand m other semes of such cases the
phenomenon was not seen  and although cold agglutination
may well be related to virus mnfection the evidence 1n con
neetion with 1t does not suggest that these pneumontas form
a umform group

The evidence agamst a single specific viral tiology m these cases

15 based on the following considerations —

(1) The outbreahs described under this term have varied conr
siderably and have mcluded at one extreme wuld cases o
upper respiratory infection associated with transient pul
monary consolidatsons and at the other cases with severe
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general 1llness as well as pulmonary consolidation  In addition
m some outbreaks specific @tiological agents were probably
mvolved—for esample the cases of richettsial Q fever
reported from the VMediterranean area dunng the late war
on Acute Resp y Diseases 1946)
@) Att»cmpts to 1solate a virus from such cases have rarely been
successful and a constant virus has not been 1solated
(3) Many of the cases commonly mcluded in this group are sumilar
to those deseribed by Ramsav and Seadding (1989) who found
among = large number of new patients radiographed at a
tuberculosis elinie 21 1 whom relatively trivial eatarrhal
sy mptoms were associated with transient areas of pulmonary
1on In ther d of the nature of these
lesions they refer to the work of Quunn and Meyer (1929) who
showed that 10dised oil introduced into the noses of sleeping
subjects could be demonstrated radiographically m alveoh
the next morning  They also quoted Gunn and Nungester
(1986) who 1n the course of attempts to produce experimental
pneumococcal pneumonia n rats were able to produce tran
sient Lidation by the intrabronchial injection of muecm
alone It seemed therefore possible that mueus erther from
the upper respiratory tract or of brenchial orgin might
obstruct bronchi or bronchioles and produce the sort of muild
transient pneumonia which they had desembed  These
transient shadows are often seen n patients with chrome
bronchitis asthma or chrome abnormalities of the upper
respiratory tract causing excessive secretton as well as with
acute respiratory catarth  In view of this and the sporadic
nature of the cases described 1t must be dered unhbkely
that they were due to infection with a specific virus and
probable that they represented an mfected segmental or
lobular atelectasis 1e aspiration _pneumonta The
sputum 1 these cases usually contawns only those types of
bacteria which may be found mn the normal upper respiratory
tract none of which 1s specifically mvasne for the lungs

In these the 1 hial or bronchiolar block
producing atelectasts beyond the obstruction 1s the more
mmportant factor The infl y reaction produced 1n

the airless lung by the bactena present m the bloching mucus
plug 15 shght and rapidly proceeds to complete resolution
Scadding (1948) concludes that the name  prumary atypical
preumonia should be abandoned Some cases of pneumoma not
due to specific bactenal infection may be due to specfic mfecting
orgamsms of other types eg richettstal and should be labelled
PCM 16
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approprntely  When the evidence suggests 4 non specific ifected
atelectasts assoerated wath respiwatory caturh the term * aspiation
preumonia " should be used  There remam a number of cases without
pre existing respiratory catarrh wiuch particularly m the presence of
a loeal outbreal. of similar cases may be thought to be due probably
to an umdentificd virus  these should be labelled “ prneumona
presumably due to an umdentified virus

Using the terme pneumoma  to mean any mflammatory consohidz
tion of the lung Scaddng {1916) has put forward a classificatien of
the acute pnemmomas which 15 based on considerations hhe those
set out above  He pomted out that the older nomenclature was based
on anatomical features and that this was satisfactory as long as only
supportive treatment was avalable His clissification divides the
aoute pneumonas mto two mam groups  those due o the action of
a virulent orgamsm on a susceptible host the acute specrfie pneumonas

and those which are essentiallv infected atelect the asp
A classification based on Scudding s 15 set out below

B

Classification of Acute Pneumontas
1 Acute Specific Pneumomas
{A)} Bactenal

Str preumoniae Lobar or croupous preuniona
Str haemolyticus
Fuedlander s baciflus
Staph aurcus Often n assoctation with milucnza
H wmfluenzae virus
M tuberculosts Tuberculous pueumoma
B anthiacs Wool sorter s discase
P pestis Prneumonie pligue

{3) Virus

(In man these viruses are usutlly
Measles associated with bactenal wfec
Influenza twon
Ormthosis This group mcludes psitticosss
Other unidentsfied viruses Some cases of  primary atypieal
prieumonia
(C) Richettsial Eg mQfever
{D} Plasmodial In P falesparum malara

2 Aspration Poeumontas
(A) Drffuse

(B) Localised
{a) Transient consohidation  Some cases of  primary atypeal

assocsated with mid preumona
feetion

Bronehopneumonia
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(b) Suppurative processes of

‘arying seventy associa

ted with more severe

ifectron

Scaddw,, pomts out that the two mamn groups are not mutually
exclusive ~The organisms most commonly found mn the sputum of
patients with aspiration pncumoma are Str wuridans non hxmolytie
streptococci  pharyngeal neissenz and sometimes small numbers
of the less mvasne types of pneumococeus  These are bactena which
may be found m the normal upper respiratory tract  If however one
of the specifically 1y asiv e orgamisms 1s present 1 the aspurated secre
tions then what began as an aspiration pneumonta mav develop mto
an acute specific preumomia It 15 clear therefore that this classifi
cation cannot be regarded as absolute or plete but 1t wll be found
to provide 2 useful and practical nay of tinnking about mdividual cases
Treatment [he mam applcation of this classification 15 m the
consideration of treatment  In the acute spearfic bactenal pneumonris
the most important measure 1s the use of suitable chemotherapeutic
or antibiotic agents  Pneumococer and hxmolytie streptococer are
usually tive to sulph d 1p thme because of the
solubility of acetyl demvatne bemng the one most frequently used
Perueddlin also 1s usually effective against these argamsms and must be
employed agamst Staph aureus where this 1s sensitive  Streptonmyem
15 effective agamst Friedlander s bacillus penicilin having no effect
In order to use these drugs to the best advantage 1t 1s necessary to
wolate the causal orgamsm from sputum or 1if there 1s none from a
throat swab  Blood culture should be carried out before beginning
treatment of a severely 1ll patient The sensitivity of the organisms
to the available agents can be determined and the most suitable one

used  Thenewer antibiotics sucha! cmand chl ph 3
are useful 1n the treatment of pneumomias due to bacters resistant to
il and the sulph d

The pneumonias which ogeurn influenza virus mfection are almost
always associated with bactenal infection also and chemotherapy may
play a useful part 1n their treatment The pneumonia associated with
Staph aureus and virus mnfe 1S d as beng almost
mvanably fatal Valhe (1900) reports such a case m which the
staphylococeus was relatively msensitive to pemcilln  Treatment
with ehloramphenicol and masstve doses of pemeillin was followed by
recovery of the patient and cleaning of the pneumoma  Orthosis,
as well as those pp ly due to d ied viruses
15 reported as responding to treatment with aureomyem or chloram
phemicol  The pueumonias associated with richettsial mfection also
respond to these drugs
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The treatment of the aspiration pneumomas depends mamly on
the sevenity of the condition ~ Mild cases of transient consohidation
assocated with upper respwatory catarrhal mfections need no
special treatment When the mflammatory process i the lung 15
more severe, then a combmation of chemotherapeutic and physieal
methods 15 called for  The patient should be encouraged to cough m
order to expel the mfecting material from his bronchial tree. He should
Le 1n bed m such a position that the secretions may dramn from the
mfected region and this drainage may be aided by gentle percussion
of the chest In addition the sputum should be cultured and the
mnfeeting orgamsms treated by whatever chemotherapeutic agents are
switable  Aurcomjcm and chloramphenicol are both effective agamnst
most of the organisms associated with this sort of pneumonin and will
no doubt be freely used in 1ts treatment  The treatment of the more
suppurative types of aspiration pneumonia and of acute lung abscess
will be considered 1 the next section
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SUPPURATIVE PNEUMONIA

Suppurative pneumonia 1s & term which pnay be applied to those
mnflammatory consohdations of the lung which proceed n w hele or 1n
part to suppuration It 1s useful to eonsider these suppurative affce
tions of the lung as forming a group capable of bemg sub divaded as
follows (1) those specific pneumonias i the course of which suppura
tion occurs  (2) pulmonary suppuration n relation to bronchal car
cmmoma and (3) non speaific suppurative pneumonia {Nicholson
1900a and b)

The Specific Pneumontas Associated with Suppuration  The
most mmportant specific pneumomias which are assoctated with
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suppuration are those due to the pneumococcus Staph aureus and
Friedlander’s bacillus  In pneumococeal lobar pneumonia lung abscess
s not an mad of app: Iy 0 3 per cent having been
recorded 10 large series  The diagnosis of abscess 1s usually made
because translucent areas are seen 1o radiographs talen durng the
phase of resolution  sonte probablv represent true cavities but they
are not usually assoctated with much sputum and quichly disappear
Abscess formation_1s_commonly seep mn staphylococeal pneumonia
(Broch 1942) This condition, particularly when the staphylocoecal
1mvasion accompanies influenza virus mfection 15 often rapidly fatal
without clinmeal or radiological evidence of abscess formation.  When
the disease 1s less overwhelmung and its course 1s prolonged, the sputum
gradually mcreases m amount and single or multiple abscess cavittes
appear in the lungs  Broch has pomnted out that these are characterts
tically empty or almost empty of iqud and present a thin walled
]suap~bubb1: appearance The sputum whuch at first gives an almost
pure growth of Staph aureus later contains other organisms as well
The stage of abscess may hi Iy and the
bactenal flora 1s usually then indishinguishable from that of non specific
pulmonary suppuration In other cases the mflammatory process
subsides but when this occurs the large distension abscesses are
often slow to disappear Oeccasionally thev persist and mav be
wrongly regarded as congenital cysts  Staphvlococeal pyemua from
a focus elsewhere in the body may produce abscess formation mn the
lungs These abscesses are typteally small, multiple, and empty
but the distinetion from the abscess phase of stapby lococeal pneurroma
15 frequently difficult. The treatment of bath types 15 to aveid surgical
dratiage and to give adequate dosage of pemcilin

P due to Fredlanders bacillus 1s rare Colins and
Kornblum (1929) regard the earliest stage as a lobular_pneumonia
the lobular areas coalesce and very massive consolidation results which
15 not lumted by lobar boundanes Extensive destruction of the lung
takes place 1n these areas with the production of abscess cavities,
At thus stage death almost always occurs  Clically after a sudden
onset the pahent becomes severelv ill  His sputum s tenacrous has
Ittle odour and large bers of the His fever
does not usually nse above 102° F and commonly he has few abnormal
signs m Ius chest  Althou k w the past the mortality has been very
Jugh it has been recognised for many years that the disease 1s not
always fatal and may sometimes pursue a chronie suppuratise course
Preumoma due to Friedlander’s bacillus must be remembered when
abscess formation oceurs 1n areas of masstve consolidation durmg acute
preumoria  and also as a possible cause of chronie pulmonary sup-
puration  The recogmition of pneumonia due to this orgamm has




246 DISEASES OF THL CHEST

become extremeh mportant suce the mtroduction of streptomy cin
which 1s effective aganst 1t -
Certan other specific mnfections produce suppuration 1n the lung
Apart from pulmonarv tuberculosis, which may be regarded as a
specific pneumoma with abscess formation, the only one of real 1mpor
tance in this country is actmomgycosts  This may present as a chrome
pneumonia with purulent sptitum and multiple small pulmonary
abscess cavities The diagnosis 1s usually difficult and often months
elapse before the organism 1s demonstrated in sputum or perhaps more
commonly 1 pus draming from chest wall simuses The treatment 1s
with doses of peneillin of the order of 4 to § mullion umits a day, con
tinued for a minmmum of six weeks
Suppuration A d with Bronchial Car Cases
of pulmonary suppuration 1 relation to bronehial careinoma form a
very inportant group There are two_man-says m which lung
abscess may be caused by carcmmoma  The first 1s by breahdown of
the growthatself  According to Tudor Edwards (1946) 1t 1s commonly
the squamous type of growth which breaks down mn this way, and the
abscess formed has a thich and often wregular wall  The second way
15 by infection_of the lung distal to_the bronchial occlusion produced
by the growth In Broch s (1948} series of 405 cases of Jung abscess
bronelual carcinoma was the cause 1 56 an meidence of 13 8 per cent
Fifty three of these 56 patients were over 45 years of age, and i the
muddle aged and elderly the possible presence of bronchial caremoma
m association with pulmonary suppuration must never be forgotton
Non Specific Suppurative Pneumonta  Besides these eases of
pulmonary suppuration assoerated with speeific pneumonias and with
bronehial caremoma a larg~ group remams mn which iflammatory
consohdation of the lung proceeds to suppuration but m which
sperific tiological factors are mot found These cases occupy the
suppurative loealised aspiration pneumoma category of Scaddmg's
classification (see p 243) and the term non speafic suppurative
preumonia may be used to deseribe them  The most severe vanet)
of this group 1s acute lung abscess Less severe yanehies i which
early cavitation 1s not seen are not uncommen m medical wards  The
latter are localsed pneumonias which occur in patients m whom
mfected sceretions are present in the respiratory tract and they causc s
fairls severe illness with purulent sputum It 1s Likely also that if
these conditions are not vigorously treated some progress 4s chrome
suppurative processes in much the same way as do lung ahscesses
Pathogenesis 'The wiew that acute lung abscess 15 an aspiration
pheumontt (infccted_atelectass) mn which suppuration occurs carly
and completely 15 based mainly on the work of Brock (Broch ef al
1942 DBrock 1947a & and ¢} Yhath ks co workers he showed that
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the common sites n which lung abscesses occur namely theposteror]
segments of the upper lobes and the apteal segments of the Jowe
lobes, are precisely those where 10dised o1l comes to rest when mjected
mto the trachea of a subject m the horizontal position  In_sleep
during and after anasthesia or 1 coma the patient is usually horizontal
and 1t 1s at these tunes that conditions are most favourable for the
mnhalation of infected material into the bronchi  Lung abscesses
commonly occur when wfected matenal 1s present 1 the respiratory
tract and therr association with dental sepsis siusitis quinsy and
tonsillectomy supports the aspiration_theory /There secems equally
£00d reason to regard the less severe non specific pneumonias as beng
of the aspiration type smce they are usually associated with acute or
chronic respiratory tract mnfections It seems therefore conventent
and reasonable to take the view that there 1s a nholerange of aspiration
preumonias of 3arying serenty n which_suppuration oceurs  One
type presents as a soltary absgess cavnt) with bttle surrounding
another as a pred process Once the
solztzr; abscess has become pl d by e
changes in the lung 1ts chrome progress 1s much the same as that
of the type which 1s maimnly pneumonie from the beginming  Thus 1t
1s possible to distinguish a chronie phase of pulmonary suppuration
which may be called chronic non speafic suppurative pneumonia
This term mcludes chronte Jung abscess but 1s used m preference to
1t since the group compnses many cases w hich did not begin as abscesses
and some 1n which abscesses may never have been recogmsed chnically
or radiologically at any time
Bacterology  The orgamsms found the sputum of patents

with non speaific mxtures of
the following t\pes Str undans  non haemol) tic streptococel
pharyngeal of the h phulus group

ally diphthcroids  and sometimes small numbers of the higher tvpes
of pneuniococens hemolytie st‘reptoco(,cx and staphylococer  There
15 however httle doubt that of the hztal
group are responsible 1 certan cases for the production of lung
abscess Such orgamisms are found amund the teeth of persons
suffering from pyorrheea and pull have been produced
1n laboratory ammals \nth matenal scraped from such teeth These

are highly proteo], and 1t scems Likely that the most
severe types of suppuration sn which extensive abscess formation 1s
an carly feature are caused by anrobic_orgamssms  As an abscess
develops 1t ruptures mnto hb g bronchi so prod condi
tions whech must favour the growth of zrobic orgamisms  Once this
has occurred the an:{’mbes must usually be overgrown but during

the course of prol bt 'y supp local d mn
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the lung may from time to time encourage their growth At any rate,
feetzd_sputum, which 1s associated with the presence of anzrobes, 1s
found early i the course of some cases of lung abscess and oceurs from
time to time m most long continued pulmonary suppuration
Clinacal Course  The chinieal features of acute lung abscess are well
recogmised and need not be described here The onset of the less
severe varieties of non specific suppurative pneumoma with fever,
cough, and sputum varies according to the seventy of the mnfection
and degree of suppurition produced The chrome course of non
specific suppurative pneumonia (Logan and Nicholson 1949) 1s one of
repeated febrle periods, each lasting usually a weeh or two_» Purulent
sputum 1s coughed up from the onset and the febrile periods are often
associated with a reduction m its amount Between attacks most
patients are able to be up and about and often feel quite well The
amount of sputum brought up darly 15 commonly between two and
seven ounces and the majority of patients have blood streahed sputum
at some time durng the ilness Clubbing of the fingers 15 almost
always found, and physical exammation usually reveals signs of con
sohidtion wlich are rarely as extensive as mught be expeeted from the
radiological appearances Whte cell counts are seldom more than
12 000 per ¢ mm
Radiwological Features At the onset most cases have radiological
evidence of segmental consolidation, whether or not 1t breaks down
early to form an abscess In the chronic progresson of the disease
the radiological appearances vary The most usual course 1s that the
disease spreads apparently directly mto the surrounding lung Ths
extension 1s not limited by mterlobar septa In some cases spread
occurs by the aspuration of material from the affected part of the
lung mnto fresh segments Cavitation may occur at any stage of the
disease It may occur early or late m the ongmal lesion and may
sometimes disappear  The freshly invaded parts frcquently cavitate
and there may be multiple cavities of different sizes present 1 the
same lobe or lung The radiological appearance often remamns sta
tionary for two or three months tius being commonly associated with
i the periods of climcal mmprovement  Sooner or later there 1s usually
a further febnle attach and radiological evidence of spread of the
discase  Spread to the opposite side 1s often late m appearing or may
not occur at all
Tn most cases there 1s at some time evidence of partial clearing of
the pneumonic process When this occurs radiological evidence of
fibrosis usually Temams Extenstve_fibrosis may result from long
contmued suppuration and when this happens bronchograms show
distortion of the bronchial tree and bronchieetasis Trequently also
1 rycavities 1n 10n with thedistorted broncht remarn

1%
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Differential Diagnosis  Some aspects of the differential diagnosis
of suppurative pneumoma are of importance  The recogmtion of the
specitfic p 1n which supp 1on occurs depends mamly on
the 1solation of the specific organisms n pure or almost pure culture
from the sputum or on their recovery from the blood stream In
the chronie phase of both staphylococeal pneumonia and that due to
Fnedlander s bacillus the speafic organsm is usually assocated with
others which have blished th n the d d ung In
these cireumstances 1t may be possible to guess the ongimal nature of
the wfection by considening the clmical course of the disease but
distinction from the non specific vanety 1s not then very important
because of the sumilar course and prognosis

Pulmonary_tuberculosis because of its long course and rather
sumilar radiological appearance may sometimes be confused with
chrome suppurative pneumonia It 15 usually dxstmgmshed mthout
difficulty  First of all, supg
with sources of mfected materml m the respxntory tract Then the
onset with the early production of a considerable and sometimes very
large amount of purulent sputum is characteristic of suppurative
pneumoma and quite unbhe the earlv stages of pulmonary tuberculosis
Fmally repeated exammation of the sputum for tubercle bacillr with
negatne results both by dlmct exammatlon and by culture may be

as q the supp 1ve process from
tuberculosis
The distinction of non spzcxﬁc suppuratis e pneumorua from suppura
tionn with b 1smostdifficult  Broncho

scopy must be carried out, and unless the patient 1s nsufficiently co
operative 1t 15 better done under local anmsthesia  If the patient 15
febnle and has profuse sputum when first seen 1t 1s usually wise to

wait until and sputum redi have occurred after a
short period of treatment It 15 clear that when on bronchoscopy a
biopsy sp tissue 1s ob

difficulty n diagnosis arises  On the other hand when the suppurahve
process 15 of lobar extent and no growth is seen bronchoscopreally 1t 1s
possible to give considerable weight to the negative finding suce an
associated growth may be expeceted to mvolve the mam lobar bronchus
and therefore be visible In the case of lesions of segmental extent
especially i the upper lobe a negat“e bronchusoopy xs not of such
since a g the hus may
be beyond bronchoscopic vision It s tlus sort of lesion which gives
the greatest difficulty mn differential diagnosis  In the active phase of
the disease bronchography 1s rarely of assistance since even where
there 1s no caremomatous obstruction the 10dised ol 1s usually preven
ted from entenng the relevant bronchus by pus and pulmonary debrs
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In cases of doubt if other eonsiderations allow 1t thoracotomv should
be performed

Bronchiectasts compheated by consohdation of the lung around
dilated and mflamed broneh1 may be confused with chrome suppurative
pneumoma  The history will usually suggest the correct diagnosis
The bronchiectatic patient wall commonly have a long history of cough
and sputum  often gomg back wnto childhood, he will often have had
pneumonic episodes 1 the past and the pneumonia with wlich he
presents himself will usually clear fauly rapidly ~ Although the two
conditions can usually be distinguished 1t may sometimes be impossible
to draw a sharp line between a suppurative process spreading from
dilated and infected bronch and one which mvolving alveol n 1its
dey elopment, produces bronchial distortion and dilatation  In these
circumstances, the practical importance of the distinetion 1s not great

Treatment of Non-Specific Suppurative Pneumoma The
less severe vaneties 1if seen in their early stages are dealt with on the
generl lines set out for the asprration pneumomas It 15 wise to
continue treatment until the radiological opacity has cleared and the
sputum ceased Nowadays, acute solitary abscess of the lung rarely
needs to be dramed surgreally (Sutherland and Grant 1950) Almost
always with a regime like that set out below for chrome suppurative
pneumomia resolution without serious structural damage to the lung
may be obtamed If more than minimal bronchiectasis or fibrosts
remams then the consideration of trentment 1s along the same lines
as for the chrome disease

In chronic_suppurative pneumomn treatment may be summarised
as follows  When the patient comes mto hospital hus sputum should
be exammed and cultured and the sensitivity of 1ts orgamsms to antt
bioties and the sulphonamides determmed  Meanwhile he should begin
vostural dranage and coughing under the care of a physiotherapist
s soon as he 1s well enough he should spend four hours & day 1 4
posttion swtable for dramage of the affected part and should, if he
can sleep m this position at mght The sputum m almost all cases
contains large numbers of organisms sensitive to pemeilin and this
should be given m doses of two mullion units a diy  For the first six
or seven days sulphamezathine should also be given  After two or
three weeks it 1s well to re examune the sputum swmnce it may be found
to contamn orgamsms which are mamly penieillin resistant and one
of the other antibioties should be substituted  In a matter of days
the patient will be greatly mmproved symptomatically but the regime
will usually need to be continued for a munmuny of si-weeks In the
majonty of cases 1t 15 possible to achieve a state which thﬁrc rlv5
yery hitle but usnally still purulent sputum a feching of well ﬁcnan
and radiographic evidence of fibrosis where there had previously bee



PUIMON IRY INFILTRATIONS WITH LOSINOPHILIA 251

consoldation and cavitation Insome where the extent of the disease
or other derations clearly preclude pul y Tesection this may
be regarded as an adequate result manv of these will have further
episodes of pulmonan infection and will need repeated courses of
treatment  In those patients where there are no such clear contra
mdications bronchograms should be carned out i order to determmne
wiich lobe or lobes are damaged and which are apparently mtact
Where the eatent of the mvolvement as shown by the bronchograms
does not preclude 1t resection of the affected pulmonary tissue must be
undertaken
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PULMONARY INFILTRATIONS WITH EOSINOPHILIA

Since the publcation of Loffler s paper mn 1932 there has been
considerable mterest m the association of eosinophilia in the blood
with pulmonary wmfiltration  The recogrmition of this association 15 to
some extent arbitrary smce pulmonary infiltration 1s not clearly
defined and means usually no more than a shadow i the radiograph of
the lung which may or may not be associated with symptoms and signs
Also n certain patients similar episodes are not alway s 1ssociated with
cosmophilia  Nevertheless the idea that cases presentng thus
nssociation mught be usefully considered together was put forward at
a meeting of the Thoracic Sowmety m 1950 by Livingstone and his
collcagues who suggested that such cases might be grouped under

the term  pulmonary eosmophnlm The conditions ncluded are
Lo(ﬂcrs syndrome s hul.
il

Y 3
nodosa with pulmonary mfiltrations

Y tropreal
with asthma  and polyarteritis
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Loffler § syndrome (Lofiler, 1945 15 probably the best general account)
has been described 1 many parts of the world The symptoms ae
mild or may be non existent  Usually there 1s a shight fever, with a
little cough and occasionally a trace of sputum  Often there are no
abnormal physical signs in the chest but radiographs show mottled or
confluent shadows These may vary a good deal m extent and mav
clear m one place to reappear elsewhere  They disappear 1n a matter
of days—usually less than 12 As the radiological shadows begmn to
clear there 1s a mse I the eosinophuls 1 the blood  The total white
cell count 15 commonly a high normal with an eosmophilta which may
be as high as 50 per cent, but 15 more often under 20 per cent The
eosmophihia may last longer than the pulmonary changes In some
patients presenting thus syndrome Ascares lumbricordes infestation has
been found, and 1t 1s thought likely that m them the condition 1s &
m 1on of hyf ity to this worm  However, the 1dea
that Loffler s svndrome 1s a transient allergic response has been widely
accepted I some cases 1t may be due to worm infestation, m others
the allergen may not be discovered

Individual cases have been described m which a condition mn most
respects like Loffler s syndrome mstead of clearing up mn a week or
two lasts for several months  The eosinophilia may be rather hugher
than 1 the transient variety In most cases of this prolonged pul

monary eosinophiia recovery 1s plete but relapses occur In
some llergens have been 1dentified and m others 1t has been suggested
that brucella infection or the taking of sulph des was T bl

by
In tropieal eosmophilia (Wemngarten 1943 Soysa 1949) the
syraptoms are commonty bronchitie 1 type associated sometimes with
asthmatic attacks and often with bronchial spasm and wheezmg  It1s
a chronic condition and may last several months or years Radio-
graphically widespread fine mottling of both lung fields 1s the com
monest finding  The white cell count 15 almost always more than
15 000 per c mm with an eosmophiha of 20 to 90 per cent  In most
cases complete relief of symptoms and radiologeal clearmg result
from the giving of organic arsenicals either intravenously or by mouth
In some cases mamly from Ceylon mites have been 1solated from
the sputum, and mute mnfestation of the respiatory tract has been
suggested as causing the condition
In ~sthmatic patients the of asp P 18
not uncommon  Usually these are not associated with eosmophilia
In some asthmatic paticnts the association of pulmonary mfiltration
with eosmophtha suggests an allermc rather than an mfcetive ongin
for the pulmonary consohdation (Harkavy 19#1) In most of these
the condition 1s an madent during chrome or recurrent asthma but
some patients are free from asthma except durmg the existence of the
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1 The symp are usually cough and sputum
which may contamn eosmophlls and there 1s often some fever which s
' The rad hic shadows are usually locabsed
and vary greatly in extent from one case to another They may dis
appear and recur 1n different parts of the same or opposite lung  The
eosmophlha 15 mostly of the same order as that found in tropical
1 In some the d clears up 1n a month or
two and the patient returns to his asthmatic course 1 others the
attachs recur over many years Occasionally when a specific allergen
can be identified desensitisation may be a successful kne of treatment
Antilustaminies may also be med In general how ever the treatment
of this form of p y 1548 las the
of asthma 1tself
In some cases of polyarteniis nodosa the associahion of pulmonary
1nfiltration aud eosmophila has been recorded ~ Asthma also oceurred
either during the final 1llness or as a pre existent condition 1 about
half of these It may be that such cases represent a lnk between
polyartenitis nodosa and the rest of the group in which eosmophilia
15 assoctated with mfiltration of the lung  The view put fornard by
Livingstone and his colleagues was that all these conditions represent
hvpersensitivity reactions to varous stimull When the reaction 152
bref and apparently confined to alveoh Lofflers syndrome results
When 1t 1s longer but still alveolar m type 1t 15 termed prolonged
il In tropical hila and 1 pul y
eosmoplnlm with asthma the bronchi also are nvolved whereas n
polyartentis nodosa the disturbance 15 prnmanly vascular
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the final answer to which awaits 1solation and study of the virus of
encephahitis lethargica

It must be borne 1n mind however, that the Paiknsoman svndrome
Is primanly the symptom complex of damage to the corpus striatum,
that pathological evidence suggests that it can anse as a result of lesions
at varous levels of the stmatum and that the syndrome oceurs unde}'
a varetv of chnseal airewmstances meluding physieal frauma man_
ganese poisoning and syphiis  Although 1n some such mstances the
provocation of latent virus infection 15 certainly possible, the attn
bution of all cases of the Parlunsontan syndrome to the unidentified
virus of encephahitis lethargica would postulate a distyibution as wide
spread almost as that of the orgamsm of herpes sumplex, and appears
unduly speculative

Classificaion  'With the quabfications 1mphed above a clmeal
classification of the Parl msonian syndrome embraces the following
types — J

Idwpatae paralysis agutans has a modal age of onset n the sixth
decade, and 1s Usually characterised by right sided tremor rather than
ngidity as the presenting symptom with icopspieuons oellar siyns
and without mentaf changes In few cases 1s there any evidencw of
sigmficant artenopathy —and there 1s neither chimcal nor patho-
Jogical Justification for the practice espectally frequent 1 the
Arerican hierature, of desersbing this condition as “ artenosclerotic
Parkinsomsm !

Post encephalibe Parl wsomsm begins usually before the age of 10
Rigidity_1s_usfially-a more pxqunen‘g{featum lateralisation 1s less
pronounced, and most cases exhibit ocdlar symptorms manv excessive
salvation and a greasy shin and sonie oculogyng cnses and mental
changes —— =

Indeternunate Parhinsomism may occur at any age above 20 but
cases now tend to be more frequent over 40 and present a yanable
picture somewhere between the two tvpes outhined above

In the writers view drterwosclerolir Parkimsonism  first clearly
defined by Cntchley (1929) 15 a distinet and far from uncommon
chmeal entity /Its chractenstic features are that it usually has &
rather,_ahrupt onset Jate-mn lfe, and a step like as opposed to an
insidious progression  that 1t 1s never umlateral  and that the tromor,
1s coarser approxumating mmore Yo the sémile type Dulbar fertiires
such as dysphagia dysarthria and emotionalism are common arlerio
sclerotic dementua and focal vascular lesions outside the extrapy rammidal
sy;tem often ensue and there 1s perpheral and retmal evidence of
artenal ¢ dg:enemt\on,nsunll) mtl\nut‘_ypglerwnsmn

Wihether or not Syplaluic Parkinsonism has a scparate exstence s
uncertain That a Parhmnsoman sy ndrome may complicate tabes
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dorsalis 15 well known but there 1s no unammty as to \vhethcr this
results from syphilitic htis or from the comn
cdence of two not very uncommon diseases

Traumatic Par\l/msomsm 1s also a subject of contention _Non

progressive Parkifisonism can certainly follow severe head injury when
it 15 probably dile to hemorrhage m the region of the corpus stmatum
Parkmsoman symptoms are also often part of the picture of progressi e
irumatie gneephalopathy ( punch drunk ) where they arc usually
associated with ataxia dementia and dysarthma  Fnally thereis no
doubt that p p of Park may first become
evident following head mjuries of no great severity, and that in some
such instances the evidence suggests at least evacerbation if not
provocation of the disease  The evidence for provocation by general

wyury 1s less sut 1 but the cond has followed elec

Tomc Parkinsonism has resultezl from exposure to mitrous oxide
carbon de carbon_disulpt pgatese potassium ¢vai cvamude
and barbiturates

Juvenile Parkinsomsm 1s very rare indeed and 1t 15 not certainly
hnown whether 1t a true (hereds hal) entity or an

early post condition ™
Tmallv Parkinsoman symptoms occasionally occur when the corpus
striatum 15 the seat of primary or secondary neoplasm  and they may
be present as a component part of the clmical picture of Jafob
‘C’rcul«feldtx disease (with spasncxty and pre senile dementia) and
Tanmer Wilson s prog I L
Surgical Treatment Whatever the ztiology the treatment of
Parlansomsm 1s palhative and symptomatic and this applies no less
to surgical than to medical measures
During the past 1o years a varety of surgical operations have been
devised for the treatment of extrapyramudal involuntary movements
and smee the grave disadvantages of de afferentation of the limb
preclude the chmecal use of division of the approprate posterior roots
which 15 otherwise effective i reducing such movements operative
mterference has umed chiefly at mterruption of the mamn motor
pathuay throunh \\}uch the tremor 15 mediated # Amongst such
! spinal t at cervical lavels
(Putnam 1940 Oliver 1950) orn the rmd bram (Guiot wnd Pecher
1949)  transventnicular division of the anterior mb of the internal
capsule sométumes with extirpation of the caudate nucleus (Meyers
1042 Browder 1948} and removal of varymg areas and amounts
of motor and pre motor cortex alone (Bucy and Case 1987 Bucy
1840 Llemme 1940) or (bmed with spinal t t {Scott 1941}
The linitations of such surgery arg obvious The first 1s that the
operations are directed solely ta the relief of tremor which often takes

R
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the final answer to which awaits 1solation and study of the virus of
encephalitis lethargica

It must be borne n mind however that the Parhmsonian syndrome
1s primanly the symptom complex of damage to the corpus stratum,
that pathological evidence suggests that 1t can arse as a result of lesions
at various levels of the striatum and that the syndrome pecurs under,
a varietv of cleal cireymstances including physieal éauma, ma.vxZ
ganese poisoning and syphilis  Although i somie such mnstances the
pravocation of latcnti'\yﬁmfect\on 15 certainly possible the attn
button of all cases™of the Parkinsoman syndrome to the umdentified
virus of encephalitis lethargica would postulate a distribution as wide
spread almost as that of the organism of herpes sumplex, and appears
unduly speculative

Classificatton  With the qualifications 1mplied above, a climcal
classification of the Parl mnsoman syndrome embraces the followng
types — v

Idwpathic paralysis aguans has a modal age of onset i the sixth
decade and 15 usually charactersed by night sided tremor rather than
ngdity as the presenting symptom with Iconspicuons oedlar sums
and without mental changes In few cases 15 there iny evidence of
significant arteriopathy,” and there 1s neither chinical nor patho
logical Justification for the practice especiallv frequent 1 the
American hterature, of describmg tius condition as * arteriosclerotic
Parkinsonism

Post encephalitic Parkinsomism begus usually before the age of 40
Rigidity 15 usiially..a more. proi enl‘;{feature lateralisation 1s less
pronounced and most cases exhubit ocd llar symptoms many excessive
salivation and a greasy shin, and soriié oculogynié crises and mental
changes == b

Indcterminate Parhinsomsm may oceur at any age above 20 but
cases now tend to be more frequent over - 40 and present a vanable
picture somewhere between the two types outhned above

In the wnters view Artertoscleroc Pafkansonism  first clearly
defined by Cnitchley (1920} 15 a distinet and far from uncommon
chinieal entity /Its charactenstic features are that 1t usually has a
rather, abrupt onset Jate.m-life, and a step ble s oppos}::dtto an

sidious progression  that it 1s never umlateral  and that the tre
:: cg:xserp ax%rprommatmg more fo the serile type Bulg@ftﬁﬁ:
such as dysphagta dysarthna and emotionalism are common srteno.
sclerotic dementia and focal vascular lesions outside the extrapyrarmdal
system olten ensue and there 1s perirﬁcral and_retinal evidence of
artenial degeneration usually without hypcrtension

\Vhether or not Syphilitic Parkinsonism has 4 scparate existence 1s

uncertam  That a Parkinsoman syndrome may complicate tabes
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dorsalis 15 well known but there 1s no unammty as to whether this
results from syphilitie hahtis or from the 1 con
aidence of two not very uncommon diseases

Traumabie Pa@nsanzsm 15 also a subject of contention _Non

rogressive Parhifisomsm can certamly follow severe head injury when

1t 15 probably due to hemorrhage 1n the vemon of the corpus striatum
Parlinsoman symptoms are also often part of the picture of progressive
wirumate gncephalopathy ( punch drunk ) where they arc usually
associated with ataxia dementia and dysarthria  Fmally thereis no

dounbt that progressive p of Park may first become
evident following head injuries of no great sevenity and that m some
such the d aggests at least exacerbation 1if not
provocation of the disease The evidence for provocation by general
mjury 1s less sut d but the d has followed elec

Towie Parhinsonism has resulted from exposure to mitrous oude
crbon m de carbon disulphid pot: cyamde

- AN —

and barbiturates

Juvewde Parl wsenisnt 1s very rare mdeed and it 1s not certamly

lnown whether 1t rep a true (hered lial) entity or an
early post hal d.

Tinallv Parkinsontan symptoms occastonally oceur when the corpus
striatum 1s the seat of primary or secondary ncoplasm  and they may
be present as a component part of the chmical picture of Jalob

‘ Creut-feldt s disease (with spastieity and pre senile dementra) and
Rannter Wilson s pr [{ lar deg i

Surgical Treatment Whatever the w®tiology the treatment of
Parkmmsonism 1s palhative and symptomatic and this applies no less
to surgical than to medical measures

During the past 15 years a variety of surgical operations have been
devised for the treatment of extrapyramidal mvoluntary movements
and since the grave disadvantages of de afferentation of the Limb
preclude the eltmcal use of division of the appropriate posterior roots
wiich 15 otherwise effect: m red: such operative
mterference has uimed chiefly at interruption of the mam_motor
pathway through which the tremor 1s mediated ~Amongst such
operations are 1 l spmal t at cervical levels
(Putnam 1940  Oliver 1950) orin the mmd bram {Guiot wnd Pecker
1949) transventricular division of the anterior imb of the mternal
capsule sometumes with extirpation of the caudate nucleus (Meyers
1942 Browder 1948) and removal of varying areas and amounts
of motorand pre motor cortex alone (Bucy and Case 1937 Bucy
1940 hKlemme 1940) or bmed with spmal tractot (Scott 1941}

The listations of such surgery are obvious The first 1s that the
operations are directed solely to the rebef of tremor which often tahes
rPcM 17
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the final answer to which awaits 1solation and study of the virus of
encephalitis lethargica

It must be borne in mind however, that the Parhmsoman syndrome
is pnmanly the symptom complex of damage to the corpus stratum
that pathological evidence suggests that 1t can arise as a result of lesions
at vanous levels of the stnatum, and that the syndrome pccurs under
a vanetv of clinical cireymstances ncluding physieal frauma man’
ganese poisomng, and syphilis  Although 1n sonie such nstances the
provocation of latent yirus mfection 1s certamly possible, the atint
bution of all cases of the Parkin ynd to the umdentified
virus of encepbalitis lethargica would postulate a distribution as wide
spread almost as that of the orgamsm of Lerpes simplex and appears
unduly speculative

Classtfication  With the qualifications inplied above a clincal
classification of the Parl msoman syndrome embraces the following
types — J

Idwopathae_paralysis agitans has a modal age of onset m the sixth
decade and 15 usually charactensed by right sided tremor rather than
ngidity as the presenting symptom vth-THEQRSpIeuous_oetlar sizns,
and \g}whanges In few cases 1s there any evidence of
siguficant  arteriopathy —and there 1s neither clinieal nor patho
logical justification for the practice especially frequent m  the
American literature, of describing this condition as * arteriosclerotic
Parkinsonism

Post encephalitic Parkansonasm begins usually before the age of 40
Ripdity 1s_usiially.a more proniipent feature lateralisation 1s less
pronounced and most cases exhibit ocdlar symptoms manv excessive
salivation and a greasy shin and soriie oculogyrié erises and mental
changes = -

Indeterminate Parkinsonism may oceur at any age above 20 but
cascs now tend to be more frequent over 40 and present a yvanable
picture somewhere between the two types outlined above

In the wniters wview Arierwosclerotic Parlansomsm  first clearly
defined by Critchley (1929) 1s a distinet and far from uncommon
chmcal entaity ‘/Its characteristic features arc that it usually has a
rather,_abrupt ‘onset Jate.in-life, and a step like 1s opposed to an
msidous progression  that it 1s never unilateral and that the trex
Is coarser approumating more to_the séfile type Bulbar features
such as dysphagia dysarthria and emotionalism are common arteno.
sclerotie dementia and focal vascular lesions outside the extrapyramudal
sy;tem often ensue and there 1s perw&nl evidence of

artenal degeneration npsually without hypertension _
\Whether or fiot Syphilize Parkinsonism has a scparate existence 15
uncertain  That a Parhinsoman sy ndrome may complicate tabes
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then 1s physically possible Esen shght symptomatic improvement
accompanted by the knowledge that a new method of treatment 15+
beng used may thus sometimes produce dramatic if short lived
improvement

These observations not only ndicate the difficulty of objective
assessment of new remedies  They also emphasise the necessity
practice of accompanymng any drug regme by psychotherapeutic
measures f reassurance encouragement and an attempt to heep the
patient employed m some physically unexacting and mconspicuous job
ment the term

In the last resort assessment of results depends on the subjective
response of the patient Probably the nearest approach to chncal
objectivity 1s the observation of the patients famuly as to his per
formance of personal and household duties

In view of these difficulties it 15 therefore not surprising that the
therapeutic lustory of the disease presents a melancholy chronicle of
transient enthusiasms ~ Since the mtroduction of hyoscine by Charcot,
in the eighties great claims have heen made for Bulganan belladonna
masstve atropme dosage bulbocapnine and curare and since these
have all failed to aclueve 4 or d adoption
scepticism as to the newer remedies is natural -

Current Therapy There can be little doubt that drugs of the
atropme group remain the sheet anchor of medical treatment and Torm
the basis of therapy il most cases  Some cases 1re of course so muld
that no treatment 1s required but m most patients kuygscine hydro
browade 1/200th to 1/50th of 1_grain three times a day or &unciure of
stramonium 1 doses of from 10 to 7o minims thige times a day will do.
much to decrease ngdity though less o reduce tremor  High atropine
dosage has perhaps fewer adv ocates than formerly though it )s undoubt
edly valuable in severe cases The dosage 15 gradually bwlt up from
05 mgms (1/120th gram) m a drachm of water by sumlar daily
merements to a mammum of 10 mgms (1/6th gram) or more m
divided doses Brmtish Drug Houses supply tablets contammg 10
mgms  (1/60th gram) and 40 mgms (1/15th gram) for this
purpose

At the hugher levels of dosage with any of these drugs pdlocarpine
nufrate 1;6th gram once or twice a day may be necessary to control
dryness of the mouth while a daily drop of 1/4 per cent eserine solution
mto each eye will mmmuse the nsh of glaucoma in the older patient
and dimunish the troublesome dimness of vision This however some
times demands special glasses to correct the difficulty in accommedation

dmpictamine sulphate or dextro amphetamune sulphate (Dezedrine)
m the usual dosage of 10 mgms or more twice daily often helps to
control assoclated depression and retardation and 15 also the most
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second place to mgidity as the patient’s mam source of disability
Secondly operative measures are applicable only to the small mmnonty
of y ounger patients who are chiefly disabled by tremor strietly umlateral
m distribiition, Limited n extent, and unaccompanied by other ey cidence
of progressive disease Such patients probably comprmse not more
than five per cent of all cases and are not conspicuous among those
who msistently demand surgieal treatment Thurdly, the tremor_is
reheved always at the expense of adding a greater or lesser degree of
pyramdal spastiaity to the plastic ngidity of the affected part In
the case of cortical operations the risks of severe hemuparesis or focal
epilepsy are real ST -

Tt must be adnutted that spastieity appears to be considerably less
than would be expected particularly 1n the case of antero lateral |
tractotomy cven where as for example by Oliver (1800) the lateral
column of the cord 1s completely sectioned by a deep mesion and
although operations on the cortex or basal gangha seem hardly apple
able to Parkinsorsm (though the former are certainly justifiable m
the grosslv meapacitating movements of severe athetows), 1t seems
possible that tractotomy may have a place in the treatment of a small
group of cases By and large however, 1t 15 difficult to feel despite
the importumty of patients and the pertmacity of surgeons that the
disease offers a very profitable field for surgery

Drug Treatment Unfortunately medical treatment also leaves
much to be desired despite recent enthusiasms It is always difficult
aceurately to assess the value of symptomatic treatment 1 a chrome
mcurable disease, and this difficulty 1s nowhere more cvident than 1
Parlunsomism  Even in the case of orthodox treatment with atropmng
and 1ts analogues the effect of drugs vares strihingly 1n cases apparently
similar clhmeally some such patents claamng sery much greater
benefit from one member of the group than from 4ny other In the
case of the newer synthetie drugs this vanability of response 1s very
much more pronounced The time hououred observation that many
patients with severe Parkmsonmism can esecute rapid  emergency
movements with agility when ngidity renders ordwary moycments
slow and difficult 1s another indication of the labthity of symptoms
and emotronal factors are equally strihing 1n therr mfluence on the state
of the disability Agamn patients will often claim considerable bengfit-
from a drug the objective cffect of which 1s not at all apparent to ant
eaperienced observer while particularly in the case of some of the
newer drugs it 1s a common observation that after strking improve
ment for weehs or months the patient may shp bach into his presous
condition the drug apparently losing its effect  Probably one factor
m the vanability of results 15 that muscular activity 15 so great aiit
cffort for the I’ar}.lns(w patient that often he normally docs ess
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mtravenously reduces the rigidity and tremor of Parkinsonism transi
tonly without atropmne hke effects but oral admumstration (Berger
and Schwartz 1948} 1s still esperimental and 1ts results less predictable
while acute respiratory paralysis 5s a rish attendant on heavy dosage
Artane {Trik heruidyl) asynthete dhc of Amercan

ongmw mwith side effeets smular to but on the whole less severe than those
of the atropmne alkaloids has won more general fayour than any of the
above preparations  The dosage 15 from 1 mgm twice daily to 10 to
40 mgms daily i divided doses  Careful studies (Doshay and Con
stable 1949 Corhm, 1949) hme shown that although headache and
mental conft ma; 1ts ad 1S
usually well tolemted and apparently devord of serious danger It
requires less meticulous adjustment of dosage than the oLher drugs
and ymproves at least a thud of all cases txented while 1t tends also
to have a favourable effect on the patients psychological state

The latest drug to be introduced s Jyswane (N (2 diethylamino n-
propyl) phenothra.ane hydrochloride) (Palmer and Gallagher 1950) a
member of the same group of drugs as Diparcol This drug has not
yet been extensively tested mn England but it 1s clamed to bg.more
effective and less toxie than its precursor The drug 15 supphed m
tablets of 005 gr and 1s given tn amounts up to 0 5 ¢r daly or even
more Judgment as to 1its toxicity must be reserved until 1t has been
more widelv used

In summary thus profusion of therapeutic agents 1s of tself a poor
omen for therr mdividual efficacy At the time of wntmng hyoscine
and 1ts analogues possibly n assoctaton with amphetamme or
Benadryl 15 probably the safest and most effective routme with
\riane as a useful alternative  The other drugs have not yet proved
their supenonity and should be resers ed for trial n severe and obstinate
cases In any patient changes of drug routine from time to time will
help and t to physlcal actinity 1s an
essential of any regime  Energetic physiotherapy 5 often dramatie
m its xmmedlate results even m the severest Gases and together with
the of bellad is the secret of one
much publicised continental treatment It 1s unfortunately one of the
most expensive forms of persuasive psychotherapy and 1t 1s hardly
practicable to continue 1t throughout the course of so chrome a
malady
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Feffective drug in the control of ceulogyric crises  The clinteal improve
ment which sometimes attends the taking of antzsnstamine drugs such
astam
as Benadryl m full dosage (50 mgms three or four times daily) 1s so

d_rg__nla_tlc and the drugs are of such‘lmffmuc:ty that tins method of
treatment 1s alwys worth trymg as a supplementary measure ~ It 1s
not hnown whether the action of this group of drugs 1s due to ther
atr’c\vpflx\lﬂlf\_eﬁects, or to the expernmentally demonstrated choroidal
and cefebral congestion which follows therr adnunistration (Budmtz
1948 Ryan and Wood 1949) If Benadryl or its analogues produce
troublesome drowsmess this mav be d hed by the dent
administration of Amphelamine or by substituting the new ant
hstamnic Thephorin (Roche) which 1s nuldly euphonant _

The newest drugs for use i Parlansomsm however, are mtended
to act as substitutes for rather than supplements to the atropine group,
and 1t should be emphasised immediately that the latter drugs particu
larly in large dosage should never be abandoned abruptly any
change over should be gradual to avoid withdrawal symptoms which
may otherwise prove severe

The drugs which have attracted most attention nclude * Diparcol’

Parpamt  Myanesin Artane and  Lyswane

Drparcol (B dwethyl thyl N phenth hydrochloride)
(Duff 1949) 1s a Trench drug related to the ant histamunes grven n
doses gradually mcreasing from 0 05 gm three times daily to 0 25 gm
sv times dailly The meidence of side effects 15 high  Nausea
vonuting mental confusion depression drowsmness and parasthesie
may occur early in treatment Agranulocytosis has been reported
low whte cell counts are common and there have been cases of sudden
death on withdrawal of the drug, which should always be gradual
Smce  Diparcol  benefits only a munority of patients even m the
hands of those who have used 1t extensively 1t would appear unlikely
to find a permanent place mn the treatment of Parhinsonism

Much the same applies m the writers view to  Parpamt  {dwthy
lamno ethyl 1 phenyleyclop 1 carbozylate) (Schwab and Leigh
1949) There 15 no doubt that this Swiss drug closely related to

Trasentin  matenally reduces nigrdity i some patients and produces
ob]ectn\e clectromyographic mmprovement The usual dosage 15
00125 gm three hourly gradually mereasimg to 02 to 04 gm daly
Towue effects are commoner but less serious than with  Diparcol
Oser GO per cent of cases develop undesirable side effects m which
mddiness and nausea are pronunent sometimes with a feelng of I ht
ness 1 the lmbs  whle in 20 per cent of patents the drug 1s entirely
meffective  Both these drugs require exceptional care m the adjust
ment of dosage and m general supervision

Yyanesin (mephencsin or 8—ortho tolozy-—1, 2—propancdiol)
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obtamned under good conditions and with careful control can usually
be rehed upon but negative tracings are of much more uncertamn
e and leave the cl dependent either on other methods
of diagnosis or entirely on clinical assessment  Above all 1t should
be stressed that eten repeatedly normal resting records do not exclude
epilepsy
In general 1t can be said that electroencephalographic records of
normal subjects are individually vamable and largely dependent on
nborn factors as 1s shown by the simlar patterns found m 1dentical
twins  The normal ten per second _alpha _rhythm winch has its
chief ongm m svmmetrical areas of the ocaipito panetal cortex ndi,
cates a_ state of physiological rest . this part of the bram and 1s
abolihed By visual "or mental activity or sensory stumulation It
shows a gradial Increase 1n Tate from $ix per second n wnfancy to
between 8 and 13 per second m adolescence and matunity  Conditions
of depressed physiological activity such as sleep surgical anasthesia
or severe cerebral anoxia lead to the appearance of slow waves often
of hugh voltage and frequently grouped Increased cortical actisty
on the other hand 1s accompamed by areduction i alpha rhythm
and the appearance of faster activity
Clinical use of the EEG still depends mamly on visual mter
pretation of the tracings and although unammity of opmion as to the
exact significance of some changes has not yet been reached the value
of the method 15 establshed particularly n the localisation of intra
cramal swum)m_\g/_le‘smns the assessment of cerebral trauma and
its sequelz and thé nvestigation of patients with suspected epilepsy
TInfratramal Lesions The use of the electroencephalogram mn
locating intracramal space-occupymng lesions depends not on the nature
of the Jesionatself which is electrcally inactive but on the di turbances
which 1t produces i surroundmg bramn tissue The abnormal slow
es (less than one to three per second) which are often
fourd mn the vieimty of a tumour anse in bram tissue damaged by
pressure cedema or anoxia and are the most churactenstic electro-
encephalographic signature of a space occupymg lesion of any Lind
directlv or mdirectly mvolving the cerebral cortex Patient electro
encephalographic exploration of such cases by Walter (1936) led to the
demonstration that m some cases such a lesion could be creum
seribed with aceuracy by the findings of phase reversal (mirror image
tracings) 1n records obtained from electrodes placed on either side of
the pomt of propagation, Although phase reversal cannot 1nvarably
be demonstrated 1t remamns the theoretical 1deal and the most
unequivocal EE G evidence of such a lesion  In some cases however
ap focal tensity of slow activity wathout phase
reversal or even consistent asymmetry of alpha rhythm may be of
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CLINICAL APPLICATIONS OF
ELECTROENCEPHALOGRAPHY
Smee the first edition of this book the electroencephalogram has
established 1tself firmly s an important ancaillary a1d to neurological
diagnosss  There have been technieal improvements m the instrument
atself, more refined mathematical methods of analysing the complct‘i
superimposed rhythms of the tracings have been dev eloped i
sensory stimul have been mcreasingly employed to evohe Iatcn;
_abnormalities, but there have been relatively few devclopments 0!
major importance m the chnical use of the method More generil
employment of the electroencephalogram has raised its own problems
and 1t should be stressed again that the records are of value only \\hc‘l;
they are expertly mterpreted by an observer also n possesston of, an
able to assess the full medical hustory of the case It must be appre
ciated that the tracmg lacks the static quahtv of the average clectro
cardiogram, and presents a picture of clectrical activity m the br:llncl
at a particular time and under particular circumstances  In fact, lt
record varies from day to day, and 1f important decisions depend on't

repeated tracings should be obtamed Consistently positnve findings
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obtamed under good conditions and with careful control can usually
be relied upon but negative tracings are of much more uncertam
significance and leate the chimeian dependent esther on other methods
of diagnosis or entirely on clinical assessment  Abose all 1t should
be stressed that even repeatedly normal resting records do not exclude
epilepsy
In general 1t can be said that electroencephalographic_records of
normal subjects are ndividually_vanable and largely dependent on
inhorp Tactors as 13 shown by the similar patterns found 1n 1dentical
twins  The normal ten per second _alpha rhythm which has its
chief ongin m svmmetrical areas of the ocerpito panetal cortex ndL,
cafes a state of physiological Test n this part of the bram and 15
abolizhed By visual "or mental_activity of sensory stimulation It
shows a gradual increase in Tote from $in per second 1n nfancy to
between 8 and 18 per second 1n adolescence and matunty  Conditions
of depressed physiological activity such as sleep surgical anesthesia
or severe cercbral anoxia lead to the appearance of slow waves often
of hugh voltage and frequently grouped Increased cortical actinaty |
on the other hand 1s accompamed by a reduction n  alpha  rhythm ,
and the appearance of faster activity
Climeal use of the EEG still depends mamly on visual mter
pretation of the tracings and although unanumity of opuuon as to the
evact sigmficance of some changes has not yet been reached the value
of the method 15 established particularly in the localisation of mtra
cramal swmpymg‘lgsmns the assessment of cerebral trauma and
its sequele and the investigation of patients with suspected epilepsy
TThtracramal Lesions The use of the electroencephalogram mn
locating intracramal space occupymng lesions depends not on the nature
of the lesion itself whuch 1s electrically mactive but on the di turbances
which 1t produces n surroundng bram tissue  The abnormal slow
waves (less than one to three per second) which are often
fourd 1n the viemity of a tumour anse mn bramn tissue damaged by
pressure cedema or anoxia and are the most characteristic electro-
encephalographic signature of a space occupying lesion of any kand
directlv or ndirectly involving the cerebral cortex Patient electro
encephalographic exploration of such cases by Walter (1936) led to the
deronstration that m some cases such a lesion could be encum
seribed wath accuracy by the findings of phase reversal (murror 1mage
tracings) 1 records obtained from electrodes Placed on either side of
the pomt of propagation  \lthough phase reversal cannot mvanably
be demonstrated 1t remams the theoretical 1deal and the most
unequivocal E E G evidence of such a lesion ~ In some cases however
ap focal 15ty of slow actvity without phase
reversal or even consistent asymmetry of alpha rhythm may be of
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CLINICAL APPLICATIONS OF

ELEGCTROENCEPHALOGRAPHY
Swnce the first edition of this book the electroencephalogram has
estabhished rtself firmly as an important ancillary a1d to neurologieal
diagnosis  There have been techmcal improvements m the mstrument
itself more refined mathematical methods of analysing the complex
supenimposed rhythms of the tracings have been developed and
sensory stumuli_have been increasingly employed to evohe latent

abnormalities , but there have been relatively few developments of

major importance m the chmcal use of the method Vore general
employment of the electr phal has raised its own problems
and 1t should be stressed agam that the records are of value only “heg
they are expertly mterpreted by an observer also m possession of an
able to assess the full medheal hustory of the case It must be appre
cated that the tracng lacks the static quahitv of the average electro
cardiogram, and presents a picture of electrical activity the bmll]n
ata pnrt:culm' time and under particular circumstances  In fact, ke tz
record vanes from day to day and if important deaisions depend :n 1
repeated tracmngs should be obtamed  Conswstently positie findings
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and not merely in localisation mimmal EX G changes in the presence
of clear chmical or radiological evidence of a superfically situated
tumour favour a bemgn lesion  Thirdly the recent development of
the electrocorticogram (wn EEG obtaned directly from the bran
exposed at operation) has provided a valuable source of mformation
as to the extent and operability of cerebral lesions the himits of which
)ma) not be macroscopieally evident

Head Injury and Traumatic Epilepsy Smce the electroence
phalographic results of such 1 relatnvely well controlled form of bram
mjury as that inficted by prefrontal lcucotomy are widely vanable, it
15 not surpnismg to find constderable vanability in the records obtamed
after aceidental jury  The commonest finding 1s a general abnormal
slow discharge with suppression of the alpha rhythm and often with
associated paroxysmal rapid discharges (Willlams 1941) is the
effects of concussion wear off these changes tend to become localised
at the site of trauma and sometumes in areas remote from ths {contre
coup etc) 'The degree and persistence of the electrical changes show
some positive correlation wath the seventy of the mjury as assessed
by the duration of unconsciousness and the absence of electroence
phalographic abnormalities 1 a record taken withm & few davs of
mjury 1s 1al evidence agamnst cerebral damage
During recovery the changes become less marked and the record may
become nermal the alpha rhythm at first bemng slower than usual,
but gradually returmng to its previous frequency In some cases
however abnormalities may remain after the resolution of symptoms
and particularly 1n young subjects they may be permanent, while
about half the patients with g post 1 p
show abnormal discharges which may be of some value 1n management
and prognosis  Heppenstall and Hull (1943) have shown m such cases
that abnormal waves of focal engm are probably due to the mjur
but that generalised abnormalities are equivocal since they may well
be of conshtutional ongin A poorly regulated alpha rhythm for
example cannot be accepted as medico legal proof of a preceding
bram mjury for 1t may well have been present before the aceident
In any case generalised post traumatic changes tend to regress and
the E E G s of patients who had mld head injuries two years previously
show an meid of ab Ity not materially d from that
found 1n the unselected population

Subdural, and epidural 1 may give rise to
vanous changes m the EEG  The commonest finding 1s a general
diminution i electrical activity over the area covered by the hrema
toma wh ch may be chicfly due to the increased distance between the
electrodes and the cortex There are agamn various comphcating
factors and companson with a recording made after the mjury but
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value 1n locabsation  while 1n frontal tumours bilateral electrical
abnormality may mdicate mvolyement of the corpus callosum

As already stated all such changes depend not on the nature of
the lesion 1itself, but on the degree of secondary cerebral dysfunction,
and are therefore of value only m conjunction with the chneal features
of the case and the results of otlier mvestigations  Benign menigio
mata or deep seated gliomata may be associated with a discharge
approxmating to the physiological *alpha” rhythm, whereas the
changes are most dramatic 1n malignant tumour or abscess The
rehabihity of the method was confirmed by Williams and Gibbs (1939)
and the claim of Yeager et al (1940) that successful localisation 15
posstble 1n as many as 80 per cent of cases has been fully confirmed
Failure 15 chiefly m cerebellar tumours where the method 15 of httle
value cxcept for occasional suggestive findings mn the occipital Tegions
m children, and in bemgn midhne superficial (eg parasagittal)
meningiomata and acoustic tumours where EE G changes may be
mnimal  Prtwitary tumours and aneurysms  also rarely provoke clec
trical activity of diagnostic value  In basal and other deep seated
tumours the mterpretation of tracings 1s more difficult than with
lesions near the surface, but the demonstration by Walter and Dosey
(1944} of four to seven per second ‘ theta waves of considerable
amplitude has proved of value Such waves probably anse from
lesions near the thalamus or at any rate n the viemty of the thurd
ventncle and indicate a deeply situated lesion  Sometimes they occur
m association with “delta’ activity and m some such mstances serial
tracings may permit elect; halographie 1ation between
a superficial lesion extending deeply and a more deeply situated tumour
spreading towards the surface

In some pitients focal abnormalities may be mashed by generahised
slow activity associated with raised ntracramal pressure Wilhams
(1939) has shown that since these appearances may be dissipated and
local changes revealed by dehydration but not by lumbar puncture
they are probably due to eedema rather than to the pressure itself
In occastonal cases also false E E G localising signs may be produced
by focal corticnl cedem distant from the lesion or by the secondary
pressure of a dilated ventncle

The chief practical value of the EE G 1n the locabsation and diag
nosis of intracranal space occupying lestons 1s first as a prelimnary
searching method nvolving no rish or inconvenience to the out patient
\VlfhESplCIOUS symptoms but no chimeal or radiological signs of tumour
In some patients for example with featureless headaches ﬁts_v or
abnormal behaviour of retc\zz;;?set the EEG Tiay reveal a lesion
ansing m one of the sx@ s of the bramn  Sccondly the eleetro
encephalogram may on dccasion yield mformation of value n diagnosis
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Lhe charactenstic EE G pattern of Grand Mal-1s a crescendo of
runs of fast spihes usuallv at a frequency of about 22 per second
The motor and sensory chnical mamfestations of grand mal are
charactenstically unorgamsed and the electrical abnormahty usually
symmetrical and diffuse It may however be focalinongin while a
sunilar rhythm may even oceur as a local phenomenon without further
spread  Some such cases of focal spike activity have been shown to
anse 1n a cortical scar which probably resulted from-birth myury

Chnically the term Petzi-MMal ongwally mdicated any brief epileptic
episode and the charactertstic electrical activity found n such cases
was desenibed by Cibbs Davis and Lennox (1980} as the three per.
sccond wave and spihe thythm It 1s now clear however that such
actrvity 1s found m only a mmonty of chnical cases of minor epilepsy
and that i1t 1s also scen in association with many ahinetic falling
attacks and some cases of myvoclonus  while the E E G mnmany chnical
cases of petit mal shows paroxysmal fast activity which mndicates that
the attacks represent from the EEG pomt of vies bref episodes
of major epilepsy

Wave and spike activity 1s symmetneal and synchronous over the
whole cortex Tt 1s most commonly seen m the immature bran of

Idl bably arses i the thal and 1s patt of
adiopathic as opposed to symptomatic epilepsy It 1s certamly not
found n lesions acquired after the first few months of Ife though
there 1s evidence to suggest that 1t may occastonally follow mjury at
or near the time of birth It has one other important feature which
mat well have been responsible for the mtial overemphasis on the
chmeal 1mportance of this pattern 1t tends to be a more constant
resting feature of the record than the fast paroxysms of grand mal
and 1t 1s therefore proportionately more often seen m the inter
sazure EE G

The term Psychomotor Lpilepsy bas taken the place of epileptic
equivalent and 15 now applied to 2 wide varety of transient states
of altered with d ab 1 actrvity and followed
by amnesia  Such cases are not always easy to recogmise chnieally
and the conduct to which they give nise mav be of great chnical and
medico legal importance ranging from that of the difficult child to
the violent eriminal - The charactenstic EE G finding 1s flat topped
four per second waves wterspersed with urregular fast actaty the
two sometimes runnming together to produce a  saw tooth appear
ance This wase pattern has been shown to result Trom the orgamsed
linkage of waves of different frequencies chuefly m the three to ten
per second band and often ansing in the antenor part of the left
temporal lobe gross lesions of which have long been hnown to be
associated with behaviour disorders
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before the onset of clinical signs of delayed bleeding 1s of more positiye
value than « sigle tracing, though 1t 18 rarely possible
‘Fraumatic epilepsy presents a special problem which Williams
(1944a) has studied by seral EEGs The early paroaysmal dis
charges noted above are not of prognostic significance m ths connec
tion but m some cases, following the resolution of generalised changes
episodic discharges may arise from the site of or remote from, the
mjured area  These are due to wreversible secondary changes and
may merease 1 frequency and mtensity to culminate mn 1 clmical fit
The mter seizure record 1s, however the source of electroencephalo
graphic evidence as to the nature of fits occurning after head mjury
and 1ts mterpretation 1s not always easy Probably 75 to 80 per cent
of post traumatic epileptics show E E G abnormalities and when these
are both focal and paroaysmal therr significance 1s usually clear In
such cases also focal fast activity whether or not 1t 1s associated with
post traumatic slow waves, 1s highly suggestive  whereas symmetrical
gencralised fast activity 1s more likely to result from pre existing
wdiopathic epilepsy  The most difficult problem however 1s presented
when fits follow head mjury n the absence of E EG abnormalties
or n the presence of focal slow actiity only ~ Such actvity 1s pre
sumptive evidence of structural brain damage, but unless the nature
and march of the convulsion support 1its origin m the region of the
EE G abnormahty the electr hal hic diag of traumatic
epilepsy cannot be certan
Epilepsy  Although electroencephalographic abnormalities m the

epileptic subject were deseribed by Berger m 1932 and epilepsy
remams todwv the most practically useful field of appheation of the
FEG its emplovment as an instrument of research has clanfied our
understanding of some aspects of the condition only to rase a host of
entirely new problems

! Epileptic seizures are always accompamed and usually preceded by
abnormal cortical discharges  In the case of petit mal recent evidence
suggests these may prove to be a reflection of disordered action 1n EIL
regulator of cortical actvity situated i the thalamus Electrica
activity in the cortex of the dog 1s practically abolished by diviston of
thalamo cortical connections while epileptic cortical patterns of petit
mal have been reproduced by direct thalamie stimulation m the
experimental ammal and there 1s recent evidence also that sueh
rhythms arise mtially from the thalamus in man  There 1s, hownever
no evidence to suggest a thalamic origin for the dysrhythmia of major
epgigf)}s', Gibbs and Lennox (1943) have described three mam E E(‘;]
patterns of epileptic cortical activity the chimeal significance of wlucl

has been someswshat clarified by more extensive cluneal experience
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Lhe characteristic EE G pattern of Grand Mal-1s a crescendo of
runs of fast spikes usuallv at a frequency of about 22 per second
The motor and sensory chmcal mamfestations of grand mal are
characterstically unorgantsed and the electrical abnormality usually
symmetncal and diffuse It may, hovwcver be focal m orrgm while a
similar rhy thm may even oceur as a local phenomenon without further
spread  Some such cases of focal spike activity have been shown to
amse 1 a cortical sear which probably resulted from burth myury

Clinically the term Petzz-Mal onigmally mdicated any brief epileptic
episode and the charactertstic electrical actrvity found n such cases
was described by Gibbs Davis and Lennox (1935) as the three per.
second wave and spil e thythm It 15 now clear however that such
~etrvaty 15 found i only + mmnonty of chmeal eases of munor epilepsy
and that 1t 1s also seen m association with many alunetic faling
attacks and some cases of myoclonus  white the E E G 1 many cluncal
eases of petit mal shows paroxysmal fast actvity which mdicates that
the attachs represent from the FE G pomt of viev  brief episodes
of major epilepsy

‘Wave and spihe actvity 15 symmetrical and synchronous over the
whole cortes. Tt 1s most ly seen m the bram of
childhood probably anses m the thal and 1s path of
1diopathie as opposed to symptomatic epilepsy It 1s certamly not
found n lesions acquired after the first few months of life though
there 1s evidence to suggest that it may occasionsllv follow mjury at
or near the time of buth It has one other important feature which
may well have been responsible for the mtial overemphasis on the
climeal importance of this pattern 1t tends to be a more constant
resting feature of the record than the fast parosysms of grand mal
and 1t 1s therefore proportionately more often seen m the mter
seizure F E G

The term Psychomotor Epilepsy has taken the place of epileptic
equivalent  and 15 now apphed to a wide vanety of transient states
of altered wi d ab 1 activity and followed
by ammnesia  Such cases are not always easy to recognise clnically
and the conduct to which they give rise may be of great chmcal and
medico legal importance rangmng from that of the difficult chid to
the violent erimmal  The characterisic EE G findmg 1s flat topped
four pr second Waves interspersed with wregular fast ctrvily  fhe
two sometimes running together to produce a  »aw tooth appear
ance This wave pattern has been shown to result Trom the orgamsed
limhage of wayes of different frequencies chuefly m the three to ten
per second band and often ansing m the anterior part of the left
temporal lobe gross lesions of which have long been known to be
associated with behaviour disorders
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before the onset of clinical signs of delayed bleeding 15 of more positive
value than 2 single tracing, though 1t 15 rarcly possible

Traumatic epilepsy presents a special problem which Williams
(1944a) has studied by serral EEGs  The early paronysmal dis
charges noted above are not of prognostic significance m ths connec
tion, but m some cases, follow ing the resolution of generahsed changes
episodic discharges may arse from the site of or remote from, the
mjured area  These are due to reversible secondary changes and
may mcrease in frequency and mtensity to culmmate 1n a chnscal fit
The mter serzure record 1s, however the source of electroencephalo
graphic evidence as to the nature of fits occurring after head mjury
and its mterpretation 1s not always easy  Probably 75 to 80 per cent
of post traumatic epileptics show E E G abnormalities and when these
are both focal and paroaysmal therr significance 1s usually clear In
such cases also focal fast activity whether or not 18 1s assocated with
post traumatic slow waves 1s lughly suggestive whereas symmetrical
generahised fast activity 1s more likely to result from pre existing
1diopathic eplepsy  The most difficult problem however 1s presented
when fits follow head injury in the absence of EE G abnormalities
or i the presence of focal slow activity only  Such actmty 1s pre
sumptive evidence of structural bran damage, but unless the nature
and march of the convulsion support 1ts ongn 1 the region of the
EEG ab lity, the electroencephalographic dragnosis of traumatic
epilepsy cannot be certamn

Epilepsy  Although electroencephalographic abnormalities m the
cpileptic subject were described bv Berger m 1932, and epilepsy
remans today the most practically useful field of applieation of the
FEG 1ts employment as an mstrument of research has clanfied our
understanding of some aspects of the condition only to raise a host of
entirely new problems

Epileptic are always d and usually preceded by
abnormal cortical discharges  In the case of petit mal recent evidence
suggests these may prove to be a reflection of disordered action z;
regulator of corticai activity situated m the thalamus Elecmcaf
activity 1n the cortex of the dog 15 practically abolished by divison of
thalamo cortical connections while epileptic cortical patterns of petit
mal have been reproduced by direct thal: Jation m the
experimental ammal  and there 1s recent evidence also that such
rhythms anse mitially from the thalamus in man  There 1s however
no evidence to suggest a thalame origin for the dysrhythmia of major
epgelgi};’ Gibbs and Lenno (1948) have described three mam E ]}3)1](-‘;1
patterns of epileptic cortical activity the chinical significance of whcl
has been somewhat clarified by more extensive chimeal experience
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per cent of aggressive psychopaths and are sometimes indistingwshable
from those of 1diopatluc cpilepsy (Hill and Watterson 1912 il
1944) The medxco legal importance of these findings 1s apparent and
elect hie evidence of disordered cerebral has
been accepu'd 10 courts of law

Moore (1945) has descnibed a convineing senes of patxents m whom
paroxysmal abd ] _pam was with 1 EEG
discharges chuefly frontal m origin  These cases responded to antt
convulsant drugs and appear to confim hinmer Wilsons clncal
conjecturé of abdomunal epilepsy.

Findings m migraine are of questionable sigmificance and hittle chimeal
value Narcolephe attacks yield a record symular to that seen m
ncrmal sleep The suggestion of a constitutional cerebral factor

g to loss of m syncope (vascular fainting)
receryes some support from the merdence of low voltage fast activity
amongst hahtual famters

Indicatsons for Electro encephalography The practical value
of the EE G m epilepsy 1s fourfold  Frrst 1n the elucidation of obscure
attacks of disturbance of consciousness a resting EE G showing either
paroxysmal abnormahties or specific larval attacks prowvides strong
confirmation of an epileptic origin but since about 25 per cent of
epileptic subjects yield normal tracings a negative result does not
exclude epilepsy  In such cases diagnosis must be based on the total
picture  Sccondly 1n epilepsy first appeannyg, in adult life, particularly
with Jacksonian attacks or convulsions with local onset the EEG
may help to answer the question—are the patients fils wdwopathic or
due o structural disease ? A bramn tumour producing recent fits 1s a
presenting symptom s on the whole hhely to be superficially situated
and to produce persisting focal abnormalities in the EEG  while
the presence of wave and spike actvity parosysmal fast discharges
abilaterally symmetneal reeord or a specific response to over brmt}unw
render 1iopathic epilepsy more probable Thirdly electr
graphie studies of the families of epileptics indicate the value of the
method 1 avoiding the transmission of epilepsy to the succeeding
generation  If the epileptic patient marries a subject with a normal
EEG his chances of producing epileptic offspring are greatly reduced

Fmally particularly since the mtroduction of new anti convulsant
drugs the EEG 1s of considerable value 1n the chowe and control of
treatment

Treatment of Epilepsy  While 1t remauns true that most patients
with epilepsy can be correctly diagnosed and efficiently treated without
recourse to electroencephalography an EEG always adds some
nformation to the assessment of a case and there are mstances in
which this information 15 a prerequisite of successful therapy the
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The electrical changes in 1diopathic epilepsy may originate locally
or they may be apparently generalised from the start In between
chinucal attachs 1bout 75 per cent of eptleptics show EE G abnormalt
ties mn a single record as opposed to 12 per cent of normal controls
(Wilhams, 1944b) Some such records show onlv non specific abnor
malitics lithe those often found i neurosts psychosis, or unstable
psychopathy others well defined paroxysmal activity of clear diag
nostic value In a few patients larval electroencephalographic
serzures are accompanted clmically by tary intellectual bl
In most cases, however, the abnormalities seen are less specific thanis
suggested by the description of the wave forms described above and
mdicate epileptic activity i general rather than diagnostic entities
The record may show more than one type of cpileptic activity m a
patient with only one kind of seizure  the patient with wave and spike
actrvity on the resting 1ecord may suffer only from major fits, or the
patient with fast paroxysms only from chmical petit mal and the
frequency and severity of attachs 1s n no way proportional to the
degree of electrical abnormahty seen Young epileptics show the
highest merdence of restng E E G abnormalities, and these may be
brought out, particularly m petit mal by over breathing or such
physiological changes as shutting the eves Increasing frequency and
mtensity of dysthythmia over hours or davs may presage a clmical
serzure, and seizures are particularly hable to occur under circumstance
where there 1s a physiological change 1n cortical electrical activity, as
1n falling asleep, wahing or emotion The basis of the clinical seisure
1 cortical dysrhythmia 1s evident n ther relationship m time and
also n partial contmuous epilepsy and myoelonie attacks, where the
cortical discharge 1s also synchronous with muscular contractions

The observations of Lennox Gibbs and Gibbs (1939 1940) that
60 per cent of relatives of epileptics as opposed to ten per cent of
controls without such a farmly history showed abnormal tracings are
of first importance  Paroxysmal cerebral dysthythmia appears to be
the basis of idiopathic epilepsy tself genetically determmed and
possibly inherited as a dommant characterisic  Probably only about
one m 25 dysthythmie subjects actually suffers from chnical epilepsy
but the condition mndicates a functional instabihty of the nervous
system often assoctated with a lowered threshold to convulsions under
the mfluence of such precipttating factors as head mjury pregnanc}
and other toxzmias ether inhalation or bramn tumour

Allzed Disorders  As well as confirming the epileptic nature of
chmeal psychic equivalents the EE G has clearly demonstrated
the close relation to epilepsy of the less stereotyped conduct disorders
seen in some psychopathic personalities  Delinquency 1tself 15 unasso

ed with EE G abnormality but the tracings are abnormal n 63

cat
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cases the drug may be withdrawn after several months treatment
without recurrence of attacks

A patient m whom major and mmor attachs are associated will
probably do best on phenobarbitone and tndione 1t 15 of course more
mportant to control the former the onset of wlich may be provohed
or exacerbated by tndione alone  Status epilepticus wluch may ensue
on the sudden cessation of any effective routine of treatment and
sometimes follows the occasional severe convulsion which many
patients experience on epanutin grven without phenobarbitone 1s
probably best treated with intramuscular paraldebvde Five to ten
ces can be repeated if necessary and paraldehyde 1s generallv con
sidered mare effective than similar njection of soluble phenobarbitone
(3 grams)

The E E G in other conditions  All processes mvolving destruc
tion of bramn tissue may be characterised m the active staje by
abnormal slow_(delta) activity m the EEG  often patehy wn distrt
bution and frequently replaced by a normal pattern when degeneration
1s complete  Neurosy phihis with or without paretic signs encephalitis
of vanous forms vascular Jesions and some organic_dementias are
among the conditions m which such changes may be found

In general the application of electroencephalography to psychiatric
disorders has yielded disappomting results Many studies have been
carried out m the classical psychoses the neuroses and i mental
defi without ling g d of patk
abnormalities  Non specific abnormalities are approximately twice as
common 1n psychoneurotic patients as in unselected subjects and least
common 1 highly seleeted groups such 1s bomber pilots Of the
constitutional psychoses schizophrema yields the highest proportion
of abnormal tracings patients in the mamc depressive group few
There appears nothin, mherently improbable m a correlation between
EEG pattern and personality type but such evidence as 1s vet
available 1s equii acal
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value of several of the newer anti convulsant drugs depends on the
clectroencephalographic and not on the chinreal pattern of the serzure

Mnjor epilepsy 1s best treated with erther the barbiturates or the
hvdantomates or with both m bmation  Phenobarb 1s sedative
as well as anti convulsant, and acts by a general depression of cerebral
activity, whereas sodium diphenylhydantomate (Dilantin or Epanutin}
inhubuts epileptic activity without sedative or depressant effects  Most
Americon neurologists use the hydantomates mtially and the barby
turates as supplementary treatment The latter, however are rarely
tonie whereas i the case of the former an ¢ffcetive dose may be only
shightly below the toute level In Britain it 15 therefore commoner
to begin treatment with phenobirbitone and to add epanutm if
necessary  The patient 1s usually started on } gram of phenobarbitone
night and morning  In the case of purely nocturnal major epilepsy
there 15 evidence in favour of the greater efhicacy of mghtly epanutin
barbiturates may increase the tendency to convulsions by deepening
sleep  The dose of phenobarbitone can be increased to 11 gramns twice
daily and well beyond this m many patients particularly m severe
cases under mstitutional conditions Sleepiness 1s sometumes less
pronounced with phemafone (11 10 8 grams three times daily) than
with phenobarbitone, or it may be dimmished by givng five to ten
milligrams of amphciamine twice daily Many mild epileptics are
controlled by phenobarbitone or phemitone alone

If epanutin 1s gsen together with phenobarbitone an effectrve dose
of each must be talen as thew ants cons ulsant action 1s not of the sume
nature  Epanutm 1s useful in major epilepsy somehimes effective
psychomotor attachs and of no value mn petit mal, m which its admnis
tration may indeed ncrease the frequency of attacks The usual
dosage 15 1% grams (01 grams) to 8 grams (0 2 grams) three tumes
dasly Caveful superviston of treatment 15 necessary throughout and
espeerally 1 the early weeks, to detect toxie effects (muscular imco
ordmation ataxia and nystagmus overactivity gastme discomfort
erythemata Ihirsuties and hyperplasia of the gums)

Methyl phenyl ethy] hydantomn (Mesontorn) m sumlar dosage 1s
possibly less tosie

Tridione (trimethyl oxazolidine) 15 a non sedattve drug which 1s a
comulsant ;. ammals  its often dramatically beneficial effect i
apparently lumted to those cases of petit mal n which the EEG
shows wase and spihe activity  The usual dosage 15 03 grams two
or three times daily but this can be doubled  The occasional occurrence
of agranulocytosis as a result of tridione therapy demands close
supervision on the usual lines  advice to the patient about possible
toue symptoms 1s probably a more effective safeguard than the
regular w Inte cell counts whieh are medico legally advisable  Inmany
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cases the drug may be withdrawn after several months treatment
without recurrence of attachs

A patient mn whom major and munor attachs are associated will
probably do best on phenobarbitone and tndione 1t 15 of course more
mportant to control the former, the onset of which may be provohed
or cxacerbated by tndione alone  Status epilepticus which may ensue
on the sudden cessation of any effective routme of treatment and
sometsmes follows the occasional severe convulsion wiuch many
patients experience on epanutin given without phenobarbitone 1s
probably best treated with intramuscular paraldehyde Five to ten
ces can be repeated if necessary and paraldehyde is generally con
sideted more cifectrve than symlar ti0n of soluble phenobarbit:

(3 grams)

The E E G 1n other conditions  All processes mvolving destrue
tion of brain tissue may be charactensed m the active stage by
abnormal slow_{delta) activity m the EEG  often patchy i distnt
bution and frequently replaced by a normal pattern when degeneration
15 complete  Neurosy philis with or without paretic signs encephalifis
of vamous forms vascular lesions and some orgamc dementias are
among the conditions in which such changes may be found

In general the application of electroencephalography to psychitric
disorders has yielded disappomnting rcsults  Vany studies have been
carmed out 1 the classical psychoses the neuroses and i mental
deficiency without revealing convineing evidence of pathognomme
abnormahties Non specific abnormahities are approximately twice as
common m psychoneurctic patients as m unselectcd subjects and least
common m highly selected groups such as bomber pilots Of the
constitutional psychoses schizophrema yields the highest proportion
of abnormal tracings patients m the mamec depressive group few
There appears nothing mherently improbable in a correl1tion betwveen
ELG pattern and personality type but such evidence as i< vet
available 15 equivocal
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CEREBRAL ANGIOGRAPHY

Although cerebral anglography (arteriography and phlebography)
was first carried out by Egas Momz wmn 1927 the wide extension of the
use of this method from the demonstration of cerebral circulation 1
cases of mtracranial aneurysm or anglomatous malformations to its
employment 1 the mnyestigations of a much wider variety of cerebral
lesions awaited the mtroduction of the pereutaneous method 20 vears
later (Lindgren 1947)

Liqud diodone (perabrodil diodrast) 1s now the medium most
widely used and the usual method employed 15 the wnjection of °
35 per cent or 50 per cent solution of the contrast medim (ten ccs
for each view) nto the common or mternal carotid artery with the
nech extended  The usual carotid arteriogram therefore mvolves four
such mjections m order to obtain lateral and antero posterior views
on each side  If vertebral anglograms are also carried out to demon
strate deformities of the basiar and vertebral arteries and thew
branches (sometimes through a catheter mserted 1n the radial arterv)
the number of mjections 1s greater but serous complications are rdre
even mn cases with rased mtracranial pressure



Fic 3 Ancurysm of internal carotid artery 1n tl€ cavernous sinus

(To face page 2>



272 DISLASLS OF THE NERVOUS SYSTEM

Hiz D and WarTenson D (1942) Electro encephalographuc studses of psychopathue
personalitics J Newrol Psychwat 5 47

LeNNoX ¥ G (1945) Petit mal epilepsies  their treatment with todione J dmer
med dss 129 1069

Levnox W G Gees E L and Gsss T A (1989) Inhenitance of epilepsy as resealed
by the clectro encephalograph  J Amer med iss 113 1002

Lexnox W G Gmbs L L and Gisss F A (1950) Inhentance of cerebral dys
rhythnua and epilepsy Arch Neurol Psychat 44 1lua

LexNox W G Giss L L and Gises F A (1945) Brain waye pattern an hereditary
trait  evidence from 74 normal paus of twins J Hered 36 233

Linpsteys D B (1944) Elect: mn and the behavior
disorders Ed J M Hunt New Yorh p 1032

Moore M T (1940) Parovysmal abdominal pan  a form of focal symptomatic
eplepsy II J dmer med olss 129 1233

Narrrass ¥ J (194J) (review) Climical and socaal problems of epilepsy  Braf med J

WaLTER W G (1906) Location of cercbral tumours by electroencephalography
Lancet 2 300

Wauter VW G and Doves V J (1044) Electro encephalography 1n cases of sub-
cortical tumour  J MNeurol Aewrosur, Psychat 7 57

Winiiass D (1939) Ab 1 cortical
pressure  Brawn 62 321

Wiriiaxs D (1941) Electroencephalogram in acute head wjuries  J Veurol Psyehuat

with lugh

Vruians D (1944a) Electroencephalogram in traumatic epilepsy J Veural Neuro-

surg Psycha! 7 103
VirLrians D (1944b) Nature of transtent outh n the of

epileptics  Bram 67 10
Bt med J 1 6%

Wiruiams D (1950) (review) New onentations m epilepsy
Wirnams D and Grues F A (1939) Llectroencephalography i chnical neurology

Arch Neurol Psyehat 5
YEAGER C L Barpes E J Crare W M and Worrman H W (1940) Electro-

enceplalogaphy as an aid m localizing wmtracramal lesions  Proe Vagyo Chn
147

CEREBRAL ANGIOGRAPHY

Although cerebral angiography (arteriography and phlebography)
was first carried out by Egas Moniz m 1927 the wide extension of the
use of this method from the demonstration of ccrebral circulation
cases of mtracrantal aneurysm or anglomatous malformations to its
employment mn the mvestigations of a much wider variety of cerebral
Jesions awaited the introduction of the percutaneous method 20 vears
Jater (Lindgren 1947)

Liquid diodone (perabrodil diodrast) 1s now the medum most
widely used and the usual method employed 1s the mjection of 1
35 per cent or 50 per cent solution of the contrast medim (ten ccs
for each view) mto the common or mternal carotid artery with the
nech extended The usual carotid arteriogram therefore mvolves four
such mjections i order to obtam lateral and antero posterior views
on each side  If vertebral angiograms are also carried out to demon
strate deformities of the baslar and vertebral artcries and ther
branches {somctumes through a catheter mserted m the radial artery)
the number of 1njections 1s greater but serious complications are 74I¢
even 1 cases with raised wntraeramal pressure
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FiG 2 large temporo occipital angioma supplied by hy] ertrof hued
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Fic 27 “ormal antero postenor angogram shoy ing anterior
cerebral (1) and Sy hian (B) arteries



Fie 28 1anetal mepingona outhin 41 the later artenal j lase



Fic 20 Large mahignant temporo ocapital glioma with pathological yessels
mdicated by arrow
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The most essential requisite of success 15 the adequate radiological
cquipment and team work necessarv to obtan mmmediate pictures
(artenograms) and the exposures two and four seconds later which
demanstrate, respectisely the superficial vens and the large veins and
smuses (first and second phase phlebog }  Still more elaborat:
cquipment 1 nceessary for the rapid senal angiography described by
Curhis (1949) and for thus reason angiography 1s at present less nsed
1 most gencral hospitals than awr phalography bemng chiefly
employed 1n neurosurgical clmes  VWhere adequate facilities are
avallable however 1t has the great advantage over the Jatter method
that 1t can be performed on out patients

The injection 15 followed by a burning pain behund the eye, flushing
and dilatation of the pupl Complications are rare buf include a
shght nise of ¢ e urticara (th 15 still used m cases of
Lnown sensitivity to 10dine) head pams local heraatomsa or throm
bosis puncture of the mternal yugular vein transient spasm of cerebral
artenes prod hermp and cervical sympathetic
paralys;s  The mortality n most series 18 i the neighbouthood of
one per cent

Among the general observations of interest which have resulted
from the many hundreds of angiogroms which have been made,
particularly 1n the Scandinavian countries are the great rapidity of
the ccrebral eirculation which s four or five times as fast as that
through the vessels of the scalp and the normally autonomous distrs
bution of the mam cercbral artenes The circulation of cach hemu
sphere seems to be almost entirely independent and the
arteries and anastomoses across the md lme appesr to have lttle
function under normal conditions

The mcthed has now been applied in intracranial diseases of every
type although its most unique value 15 stll 10 the demonstration of
aneurvsms (Fig 24) and vascular tumours and malformations (Fig 25)
It has shown for example that a certan number of cases of spontaneous
subarachnod hemorrhage nre due not to the anticipated congenital
aneurysin but to small cerebral angiomata  The greatest value of the
method n cases of suspectcd tumour 1s where aw-encephalography
cannot be carned out because of raised mtracramal pressure, or where
ventniculography can demonstrate but cannot localise a unilateral
expanding lesion  The site of the tumour 15 usually best shown by
the displacement of nejghbourng artertes which it produces  In lateral
and anteroposterior views the Sylvian group (middle cerebral) and the
supra callosal arteries (anterior cerebral) are clearly seen the former
bemg superficial and the latter decp (Figs 26 and 27)  Anatomical
considerations will show how displacement of these vessels may serve
to locahise & space oceupying lesion in the hemsphere in many cases with

FCM 18
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considerable accuraey  In some mstances however the angiogram
may demonstrate the tumour more direetly and may assist n the
cluadation of s type aswellasits situntion A meningoma may show
not only considerable merease 1 the cahbre of the supplymng artenes
which anse typically from the external carotid but also a charactenstic
iffuse vaseular* blush * (Fig 28)  Vnl t gl and met
may show patehy accumulation of contrast medium and the formation
of abniormal vessels i the tumour area {Fiz 29) whereas a slowly
developmy tumour such as an astroey toma 1s often seen as an abnor
mallyay ascularareadisplacng thelargervessels  Thisistheappearatce
usually shown by brain abscess ¢yt or hematoma m any situation

Auwr encephalography surpasses angiography 1n the demonstration of
hydrocephal In gross gemtal hyd phalus the artenogram
reveals a few vessels splayed out over the bram and appearmg to
radiate from a central pomt at the base  Umiateral hydrocephalos
tends to show upward displacement of the Sylvian group and upward
and forward dislocation of the anteror cercbral arteries but these
changes may be shght even when the hydrocephalus is elearly evident
n aw pietures

Obstruction of the Jumen of a major cercbral artery by thrombosis
or haxmorrhage ean of course be duwectly visunbsed and in gross cases
of atheroma even the mregulanties i the eahbre of the vessels may be

seen

Internal Carotid Artery Thrombosis  One interesting and not
uncommon condtion which bas been clanfied by angrogriphy is throm
bosiz of the mternal carotid artery {Welfe 1948  Ameh and Ashby
1948 James 1949) This condiiwon 1s commoner m the adult male
and much more frequent on the left side thus mvolvng the major
hermsp ‘The thrombosis occurs most ly just above the
bifureation of the common carotid though it may amse m the intra
cramial course of the internal carotid artery  The chmcal preture 15
one of epsedic hemiparetie attacks 1volving the arm more than the
leg and often with dysphasia recurning oser a period varymg from
hours to years but most commonly of some months  and termmating
m a severe hemiplegia of simlar distribution  This 15 occasionally
accompanied by hemianopia but the ophthalmc artery ufunlly eseapes
and the contralatera] bl

d of cl 1 carotrd hemup 1s pasely
seen  Angography reveals the bloch mn the artery and mjechion
of the opposite side mav show the circulation spreadng across the
dime

mThe wtiology 35 obscure  Oceasional traumatie and syphlitie cn;cs
have been known for many jyears but they are rare Thromso*
angntis_obliterans polyartentis nodesa and temporal artents lm 5\}
cause the Jeston but smost often it appears to anse on the ‘bass of loc:
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atheroma which 1s not uncommon at this site even in younger subjegts
Famihal cases have been recorded suggesting the possibility of some
local structural factor

Papilledema oceurs oceasionally differentiation from cerebral tumour
may be difficult and definitive diagnosis 1 impossible without angio
graphy

Partial recovery 1s common  Nerther cervical sympathectomy nor
pent artennal stripping hase proved themselves in treatment and
excision of the affected segment of the artery has httle value In an
otherwise healthy patient “without evidence of diffuse arteriopathy the
use of ant1 coagulants would appear rational

Surgical treatment of Spontaneous Subarachneid Hzemor
rhage Increasmg employment of angography has also ]cd to
renewed mnterest in the surgical app h to
hamorrhage usually due to a leahing congemtal aneurysm on the
circle of Willis or an adjacent artery

Recent reviews (Hamby 1948 Hyland 1950) have shown that
with conservative treatment about half of all cases die mn the imtial
attack and that of the 20 per cent of survivors who suffer a subsequent
heemotrhage usuallv within a few weeks of the first about two thirds
succumb A considerable proportion of all survivors are more or less
disabled and probably not more than one 1n four of all paticnts makes
a complete recovery  Surgical treatment has been carned out occa
stonally for nearly 20 years but until recently its general appheation
was hmited by the impossibility of local or even laterahsing the
lesion 1 the majorty of cases

Falconer (1950) however reports the results of surgical treatment m
40 consecutive cases with a 6o per cent satisfactory recoserv rate and
only 12 . per cent mortality despite the fact that nearly two thirds
of these cases had already developed recurrent bleeding

The surgical routme usually carried out 1s carotid angiography on
both sides followed by hgation of the appropmate common carotid

artery  Wechsler and Gross (1948) have shown that angiography even
m the p of 1 carries little nish and this
should be carried out in cases with deepening unconsciousness or m

creasing signs  Some workers carry out the procedure immediately
m all cases but others prefer to wait for a few weeks until the condition
15 gradually improving  In view of the number of patients who suffer
a second hemorrhage during this pertod immediate angrography offers
an obvious advantage ¥There appears to be ttle doubt that common
carotid ligation 1s less dangerous than tying the nternal carotid which
has m 1tself a mortahty between 20 per cent and 30 per cent when
carried out n the p of hnoid bleeding

Faleoner ties the common carotid artery mn two stay ges completing a
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partial occlnsion by tymng the silk ligature tightly two or three dags
after the mitial aperation

In some mstances circulation through the imternal carotid artery
becomes re established by a vetrograde flow down the external carotid,
demanding subsequent hgature of the former These steps alone
appear to deal satisfactonty with some aneurysms, parheularly those
ansing on the ntracramal course of the artery helow the arvele of Wilhs
but not mfrequently the aneurysm mayv refill through a collateral
supply from the opposite side

Most aneurysms causmg subarachnoid hemorrhage are situated on
the antenor part of the cirele of Wilhs and following higation Faleoner
favours a direct surgteal approach by mewns of a frontal cransotomy
"The ideal operation 1s ocelusion of the artery above and below the
aneurysm, but where this 15 unpossible hammered muscle may be
wrapped round it {Dott 1933) or the anterior cerebral may be occluded
prosamal to the aneurysm

Wechsler and Gross (1948) also use common carotid hgature, and
mention the combmation of this method with deep radiation i the
smaller group of cases due to vascular walformations tather than

aneurysms
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POLIOMYELITIS
Since the eprdenme of 1947 acute anterior pokomyclitis has become
one of the most important communicable disetses i this country and
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15 the subject of intensive exp \§ 1on and
Jozeal study  bedside obsery ation has greatly 1ncreased our under
standmg of the natural hustory of the disease and has brought to hght
mmportant chmeal features hutherto unrecogmsed
Pat| and E 1 There 1s still doubt as to the
usual route by which the polomyehtts virus reaches the human
nervous system In the rhesus monkey experimental studies have
established the nasopharyngeal route as the common one and histo
logreal changes accompany the spread of the virus from the olfactory
bulbs via the thalame region to the spinal cord In man however
listological changes mn the olfactory bulbs are rare (Robertson 1940
Faber and Silverberg 1946) and here as m the chumpanzee 1nvolve
ment of the nucle: of the fifth nmth and tenth cramal nerves and of
sympathetic gangha suggests that the route of infection 1s either from
the oropharynx to the megdulla or from the intestng to the spmal cord
In fatal human cases the virus can be demonstrated 1o the walls and
secretions of pharyns and mtestine and in mesentente lymph nodes
and abdommal viscera while 1n the nervous system it has a predilectron
for the ganghon cells of the cervieal and lumbar enlargements of the
spmal cord the vestibular and cerebellar nucler and Mﬂm
Howe and Bodian (1942) Tave demonstrated the strict neurotropism
of the virus and have traced and measured 1ts centripetal spread from
1ts peripheral pomt of entry to the nerve filament aloﬁ'g_thg axoplasm
of penpheral nerves and across synapses and along axons to the
susceptible parts of the neurasis  Bodian (1948) has shown that such
nfection of the central nervous system often occurs during the first
day of fever The occurrence of epidermics of bulbar_poliomyelitis
following tonsillectomy {Aycock 1942) and m assocation with ton
sillitis (Scott Brown 1931) suggests that trauma and possibly bacteral
mfection may open up peripheral neural pathways to mvasion by the
vrus  Suggestive evidence m thus direction 1s provided also by Gard s
(1944) demonstration that in healthy mice carrying the virus of mouse
pohiomyelitis (Theiler s disease) paralysis may be provohed by nter
current gastro mtestinal mfections
The possibility that in_man poliomyelitis 3s predommantly an

alimentary infection receives further support from the higher attack
rate n rural and suburban commumties and from the seaSonal
mnadence of the disease which with its peak 1n late summer and
autumn 1s more lihe that seen i the entenic group than in diseases
known to be spread by droplet infection  The very wide distmbution
of the virus i epidemues 1s also consonant with this view  Present 1n
pharyngeal secretions only during the acute phase of the disease 1t
can be demonstrated n the stools of patients contacts convalescent
subjects and healthy carners, some of whom may Jater desvelop the
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partial ocelusion by tying the sk bgature tightly two or three duys
after the mntial operation

In some mstances circulation through the internal carotid artery
becomes re established by a retrograde flow down the external carotud,
demandmg subscquent hgature of the former These steps alone
appear to deal satwfactorv with sorme aneurysms particularly those
ansing on the intracramal course of the artery below the circle of Wilhs
but not infrequently the aneurysm may refill through = collateral
supply from the opposite sude

Most aneurysims causing subarachnoid hamorrhage are situated on
the antenior part of the cirele of Willis and following hgation Faleoner
favours a direct surgical approach by means of a frontal cramotomy
The ideal operation 15 oeclusion of the artery above and below the
aneurysm, but where this 1s mpossible hammered muscle may be
wrapped round it (Dott 1933) or the anteror cercbral may be occluded
proximal o the aneurysm

Wechsler and Gross (1948) also use common carotid hgature, and
mention the commbmation of this method with deep radiation in the
smaller group of cases due to vascular malformations rather than

anear) sms
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POLIOMYELYTIS
Simce the eprdenue of 1947 cute anterior poliomy ehitis hs become
one of the most important commumicable diseases in this country and
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In summary these observations show that while exertion during
the few days preceding the onset of symptoms 1s irrclevant rclanon
to the subsequent course of the disease physical exertion during the
48 hours following the onset of symptoms 15 clearly correlated with
the of med or severe paralysis which 1s rare 1n patients
confined to bed from the outset  No such relationship applies to cases
of bulbar pohomyelitis while evidence as to the role of local muscular
fatigue 1n localising paralysis remains suggestive but not entirely satis
fy mg posslbly because of the comple\xt) of most muscular movements

t of the sporad g case to bed from the onset
of symptoms 1s obviously impracticable but during an epidemue 1t 15
imperative as far as possible and there can be no doubt that publiaity
should be given to such advice m every epidemue  while a further
practical measure would be the holding of school and sumlar athletic
events as far s possible outstde the poliomyelitis §uason

The preparalytic sllness  In view of the above observations and
also to help m mimmising epidenne spread the recogmtion of pre
paralytic and nonparalytic cases 1s obviously of major importance
Rehable studies depend on facilities for 1solation of the virus and these
were avalable to Casey ef al (1948) who made a carcful analysis of
64 proven subchnical cases  Of these 24 had no symptoms whateyer
and these were neatly all under the age of siw  The commonest
picture however was that of a muld febnle illness with headache con
stipation and drowsiness sometimes with myalgla Runmng nose
diarrhaea and cough were fatures neither of these subclimical cases
nor of a comparable group of chmceal cases which later developed
a more recognisable illness characterised by nech stiffness  The latter
cases however did show an appreciable mcidence of sore red throat
and leg pamns  Whether the oceurrence of sore throat m chnical ease:
15 due to a larger quanhty of virus m the throat 15 uncertain  1n son

ap f lowenng local resistance migh
be a factor

Bulbar Poliomyehis  Bramn stem poliomyelitis usually occurs m
assocmtmn with the commoner spinal type of the disease but spmal

may be and ly absent
The understandmu and management of the condition are umportant
because 1t accounts for most deaths from the disease because of its
climeal complexity and because skilled assessment and therapy are
of undoubted value m lowenng its high mortality The lmportancej

of this 1s that 1f the patient can be tided over five to ten days of
desperate 1llness the bulbar paralysis tends to recover with httle or no,
residual disability

The eaplanation of the profound dyspneea seen m severe cases of
bulbar poliomyelitis 1s by no means sunple  Involyement of the upper
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disease It has also been rdentified m water food and dust and 1n
sewage, flies and mice

Nesertheless although oceasional eaplostve milh borne epidemics
have been desenbed and food and water borne mifection remams a
clear possibihity, epidermologieal observations have clearly shown that
human fechion usually spreads radially by case to case contact and
that the pharynx 1s almost certamly the portal of entry Al the
evidence mdientes that mfectss ity 1s greatest 1 the febnle preparalytic
stage and i a sumilarly bnef mvasne phase . the carner  Contact
anfection 1s mashed by the fact that i any epudemue only a small
proportion of those wfected develop paralysis  Whether infection
ocenrs prisnardy by whalation or by ingestion remams a matter of)
conjecture  most observers favour the former view

Cliseal Features  Amongst climeal contributions of major spor
tance are recent studies of preparalytic and bulbar poliomyelitis and of
the relation of paralysis to physical activity aud preceding inoculation

Paralytic pol; Istes aft. R £ obsery ations have
mdieated that when pohomyelitis 18 prevalent a number of chaldren
develop the paralytie form of the disease within a month of prophy
lactie moculation and that i many of these cases the distnbuation of
the paralysis 1s atypieal with a prediection for the mjected Iimb
(McCloshey 1030 VMarbm 1950 Hill and Knowelden 1950) 'The
oceurrence is probably with it lar than with sub
cutaneous 1yections and with locally wntating sofutions but 1¢ seems
less likely to be due to anything specific m the substance gnen or to
syrige infeetion than to local trauma  This 15 particularly so since
a sumlr oceurrence has been abserved fter myection of pemicdln and
mdeed after forms of trauma not myobng njection at all It seems
clear also that moeulation Tnore than a month pres wusly has no effect
m what would appear to be the comversion of silent to paralytic
pohomy ebtic mfection

From a practreal pomt of vien 1t would appear wise to sbandon
prophylectic moculation entirely 2t tunes when pobomy elitis 35
prevalent  the evidence is sufficiently eonvinemg to Justify this step
without awastin,, the results of the extensive field suryey demanded
by some public health authonties as a prelude to such action

Prysical activty and pardysss  That physieal fatigue hhe body
chlling or warm weather predisposes to the onset of paralyus m
mfected patients has long been suspected and has recently been proved
1m the espernmental ammal  The recog b r of afrequent
quantitative relationshup between exertion during the prepanalyue
phase and the severity of subsequent paralysis s due entirely to the
acute chnieal observations of Ritehie Russell (1547 1949) winch have
since been confirmed by Horstmann (1920)
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ological study by virus hisation tests and probably account for
second paralytic episodes 1 occasional patients, and for some second
attacks of the disease  the demc that cross can and

docs oceasionally occur in the hospital ward  and the recogmtion that
pregnant women are particularly suscephble to the paralytic form of
the disease which tends to occur with unusual severity during the
later months of pregnancy (Taylor and Simmons 1948}

Prophylaxis and Treatment During epidemics the infectivity
of non paralytic and preparalytic cases must be borne m muind and
early recogmtion of these with isolation during the febrile perod 15
imperative  The closing of swimnung baths the avoidance of chilling
and fatigue and the banning of tonsillectomy are advisable ant: fly
measures should be tahen and feecal contammation avoided Since

le cases only a small fraction of mfected
mdividuals 1 the ngd 1sol and are
neffective 1n preventing the spread of the disease
Although the t! 1 basis of prophyk passive

of contaets 1s dublous and there 1s no clear evidence of its eﬂ‘ecnveness
a few authomties until recently d t]
mjection of 20 cubic centimetres of convalescent or pooled adult serum
under these arcumstances In the case of the established disease
however both controlled climeal observations (Parh 1932) and expert
mental studies have shown that convalescent serum given at any
stage after mfection fals to influence erther mortahtv rate or seventy
of paralysis  In any case recent developments lead to the conviction
that any form of mjection should be avoided during the course of the
disease and that even in the case of contacts there 1s more chance that
1t will do harm than good

Active 1on with virus d by ultra violet wradia
tion (Milzer et al 1944) appears to be effective mn protecting mce but
15 not yet applicable to man

The routine treatment of acute poliomy elms remams a subject of
doubt and controversy and the with d
claums uncntical enthusiasms and uncontrolled observations  Where
an atterapt has been made to carry out controlled therapeutic tests
the sigmificance of the differences i end results between the more
active and the more passive methods of treatment betw een those which

employ early vigorous physiotherapy and those which hmut 1ts use to
the convalescent phase and between those which employ a wide
vanety of spasmolvtic drugs and those which rely on general sedation
are unconvinang

Probably most cases of acute anteror poliomyelitis should be
admitted to hospital if they are ﬁrst seen 1n the acute stage In the
P lytic stage also d usually d d:

lumbar
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cramal nerves {5th, 7th and 8th) ravely causes anxiety but when the
lower cramal nucler, particularly glossopharyngeal and vagus, are
affected dyspnoea and mortahity mcrease The chuef cause for this 1s
pooling of secretion 1 the pharynx and laryns causmng blockage of
the arway with secondary anosia which 1s sometimes evident mn head
ache confusional states and deepenmg stupor, and possible toxse
effects from the accumulation of carbon dioxide Other factors are
laryngeal spasm the aspwation of mucous plugs wto the broneh
causing atelectases, and sometimes an apparently reflex pulmonary
cedema

It1s cases of this type which are most gratifying to treat and although
treatment 1s compheated and exacting (eg Galloway and Serfert,
1949) 1ts general principles are sumple  The most mmportant rule 15
to dear and marniawn the arway and prevent anoaa, and this is achieved
by immediate efficient postural dramage preferably m the prone
position and constant pharyngeal suction (the standard of nursmg
and the amount of such attention available are the most vital single
factors i treatment) Here also curare may be of value 1 relaxing
spasm atropme mn reducmng seeretion and a sedative i allaymg fear
and restlessness When such measures are msufficient to free the
arway intratracheal aspiration or bronchoscopie dramage may be
more effective, but tract my may be 1 and the
of opwnion seems to be that 1t could be performed more often with
benefit  Once the awrway 1s established oxygen and an efficient
Tespuator are valuable particularly mn the severe tracheotomised case
No food should be grien orally until swallowmg 1s restored nutnition
and hydration bemg ma ed by I 1 flmds with a
careful watch for pulmonary cedema

Two complicatng factors may vitiate immediate and final results
respectively  Some cases of failure of regular respiratory rhythm are
due to anoxia and are relieved by a good airway but m a minonty
they may persist and depend perhaps on direct damage by the disease
to the respuratory centres Secondly complcating dyspncea from
mtercostal paralysis of spmal ongin though 1t responds well to the
respirator 1s much slower to recover and may even prove permanent

In general, the ternfying nature of the bulbar disease to the patient
should be borne 1 mind throughout and particularly when dealing
with patients m the respirator It may not be necessary to tahe
Iiterally Amencan advice to have a daiy visitation by a psychiatrist
to each of these cases but 1t 1s true that there 15 no greater test of
patience, shill and the abiity to nsprre confidence on the part of
doetor and nurse than 1s encountered m this condition

Other recent contributions of clucal smportance have been the
demonstration of multiple strawns of virus which complicate epidemt
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ological study by virus n 10n tests, and probably account for
second paralytic episodes m occasional patients and for some second
attachs of the disease  the demonstration that cross mfection can and
does oceasionally oceur in the hospital ward  and the recogmtion that
pregnant women are particularly susceptible to the paralytic form of
the disease which tends to occur with unusual seventy durmng the
later months of pregnancy (Taylor and Simmons 1948)

Prophylaxis and Treatment Dunng epidemics the mfectivity
of non paralytic and preparalytic cases must be borne m mind and
early recogmition of these with 1solation during the febrile period 15
imperative  The closing of swimming baths the avoidance of chulling
and fatigue and the banmng of tonsillectomy are advisable anty fly
measures should be tahen and fical contamination avoided Since

3 11 gnusable cases only a small fraction of infected
mdividuals m the commumty ngid solation and quarantine are
1neffective m preventing the spread of the disease

Although the theoretical basis of prophyl passive
of contacts 1s dublous and there1s no clear evidence of 1ts effectiveness
a few authonties until recently ded the 0

5\ of 20 cubie of it or pooled adult serum

under these circumstances In the case of the cstablished disease
however both controlled clinical observations (Park, 1952) and expen
mental studies have shown that convalescent serum given at any
stage after fails to infl either lity rate or sesenty
of paralysis In any case recent developments lead to the conviction
that any form of injection should be avoided durmg the course of the
disease and that even in the case of contacts there 1s more chance that
1t will do harm than good

Active ton with virus by ultra viclet irradia
tion (Milzer ef @l 1944) appears to be effective in protecting mice but
15 not yet applicable to man

The routme treatment of acute pohomyelitis remamns a subject of
doubt and controversy and the Lterature abounds with dogmate
claums uneritical enthusiasms and uncontrolled observations Where
an attempt hns been made to carry out controlled therapeutic tests
the significance of the differences in end results between the more
active and the more passive methods of treatment between those which
employ early vigorous physiotherapy and those which hmit its use to
the convalescent phase and between those which employ a wide
variety of spasmolvtic drugs and those which rely on general sedation
are unconvmeing

Probably most cases of acute anterior poliomyehtis should be
adnutted to hospital if they are first seen m the acute stage In the
preparalytic stage also defimtive diagnosis usually demands lumbar
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eramal nerves (5th, Tth and 8th) rarely canses anxiety but when the
loaer cramal nucler particnlarly glossopharyngeal and vagus 2w
affected dyspnaes and mortality merease  The ehuef cause for this s
poolmg of seeretion m the pharyn and larynx causing blockage of
the airway mith secondary anowua which 13 sometimes evident i head
ache, confustonal states and deepening stupor and posable tove
effects from the accumulation of carbon droxide Other factors are
laryngeal spasm  the aspiration of mucous plugs mto the brondn
causing atelectases and sometimes an appatently reflex pulmonary
cedema

Tt 1s cases of this type w neh are most gratifying to treat and although
treatment 15 compheated and esacting (eg  Galloway and Sedert,
1949} 1ts general prnciples are simple  The most umportant rule is
to clear and mamiawn the aireay and prevent anoma and this 1s achieved
by wamediate efficient postural dramnage preferably m the prone
position and constant pharyngeal suction {the standard of nursmg
and the amount of such attention avatlable are the most vital single
factors in treatment) Here nlso curare mas be of salue m relaving
spasm atropine in reducing secretzon and a sedative m allaying fear
and restlessness  When such measures are msuffieent to frec the
awway tratracheal asp or bronchoscopie & ge may be
more effective, but trach y may be 1 and the
of opinion seems to be that 1t could be performed more often with
benefit Onee the arway 15 established orygen and an officient
respirator are valuable particularly m the severe tracheotomised case.
No food should be given orally until swallowing s restored nutntion
and hydration beng mamntamed by cautious parenteral Suids with a
careful watch for pulmonary ccdema

Two compheating factors may vitiate wmediate and final results
respectively  Some eases of falure of regular respiratory rhythm are
due to snoxia and are rebeved by a good arvay but m a mmenty
they may persist and depend perhaps on direct damage by the disease
to the resp y centres  Secondly plicating dysy from
intercostal paralysis of spinal ongan though 1t responds well to the
resprrator 1s much slower to recover and may even prove permanent

In general the terrfyng nature of the buibar disease to the patient
should be borne m mind throughout and partseulorly when dealing
with patients m the respurator It may mot be nccessary to tahe
hiterally Ameriean advice to have 5 dal)y vasitation by & psychiatnst
to each of these cases bat 3t 13 true that there 15 no greater test of
patience shill ond the ability to wspre confidence on the part of
Jdoetor and nurse than 1s encountered m this condition

Other recent contributions of chimcal importance have been the
demonstration of multiple strams of virus which complicate epidemi

L
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and together with re-education of the effectors are stated to lead to
recovery without deforruty  Paralysis due to the morbid anatomical
changes m the anterior horn cells according to this view plays a
rehhvel) trivial part in the illness

As regards the treatment 1tself it must be agreed that acute poho
myehtis 15 sometimes a pamful disease and that muscle spasm may
occur 1n the earher stages It 1s true also that intensive and energetic
physiotherapy sometimes produces striking 1mpros ement even m the
presence of chrome disabiity However the absence of measures to
present stretching of weahened muscles and repeated mampulations
in the pamful stages are difficult to justify wiile Kenny s mterdiction
of muscle testing dunng treatment renders adeguate control of results
mpossible  Much hterature on the subject 1s unbalanced m 1ts
enthusiasm  distegarding the natural history of the disease and n
particular 1its tendency to spontaneocus improvement while partisans
of the method ynore the existence of non paralytic cases and deny
the occurrence of residual deformities  Excessive publicity has pre
vented controlled observations by the alternate case method but the
most careful objective attempts to assess the value of the treatment
(Fabanh ¢f @l 1938 Ghormley ef al 1944) have falled entirely to
support Kennv s sweeping clauns  there 1s no evidence that the
Tegune can letely or even sigmfi ly prevent paralysis or
deformities and the results do not appear to duffer matenally from
those obtamned by other methods

The gical concepts elaborated on the basis of Kenny s
work are entu'ely speculatne and unsupported by objectnve evidence
Indeed and ch studies (Kohn et al 1945)

have clearly shown ‘that 1t 15 the flaced museles which show degenera
tive electrical changes and that these are found 1n spastic muscle only
when such spasm 1s accompanied by weakness due to a co-existing
destructive lesion of the lower mator neurone These and sumdar
studies suggest also that muscle spasm n poliomyelitis 1s the result
of a hvper untable stretch reflex which may play a protective role
rather than or the dubious release phenomenon due to lesions of
mter nunctal neurones  suggested by theonsts of the Kenny school
These considera 1ons provide httle for the ad tion
of acetylcholne or prostiorme (Kabat and hnapp 1943) and even
less for the hazards of curansation (Ransohoff 1945) m the acute
stage of the spinal form of the disease even if these drugs do relieve
muscle pam and spasm

In conclusion 1t would appear that the controversy over the Kenny
treatment has served a useful purpose 1 stimulating both physio
therapeutic endeavour and attention to the psy chological factor which
15 30 important 1w all chronie disease within the framework of orthiodox
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puncture if only to exclude memngitis, though should the case be
seen at o stage when the clinieal diagnos:s is clear 1t 15 almost certamly
better for the patient to escape this procedure  Reassurance, rest
and sedation are probably the ehief desiderata of treatment in the acute
phase, with Jocal heat and analgesie or spasmolvtic drugs when pam
or spism demand them

In severe spinal cases the use of the respirator poses problems which
are difficult both from the techmcal and the human pomts of view
but m practice 50 Jong as oceasional cases which have been treated
m 1t are restored to reasonible health the use of the respirator ean
never be dened to any dyspneeic palient A careful follow up study
of patients so treated would be of real help 1 the making of more
ratwonal decisions as to the use of the method

The general use of splinting has rightly fallen into disrepute because
1t certawmly encourages contractures but where there 1 partial foot
drop or same sinnlar locahsed flaceid paresis the use of a light mght
splint 1s a reasonable precaution against overstretehing of weahened
muscle

Rehable evidence as to the value of physiotherapy at any stage of
the discase 15 extraordinanily hard to find but there seems httle doubt
that i the convalescent patient at any rate an energetic programme
of such therapy helps m many ways to summise his disabihty  Its
dreary prolongation over endless months of out patient attendance 1,
b to be dey d as grossly and of very quest
able value

The Kenny Treatment Durng the past decade an extensne
A ) has lated on the subject of Sister Kenny s
method of treatment of poliornvelitis  Primanly an empincal physio
therapeutic techmique this is also the basis of new concepts of neure
muscular pathophy stelogy which are entirely at vanance with existing
slens

T he essentials of the Kenny treatment {Cole et af 1942 Pohl and
Kenny 1943) arc the mmediate mstitution of passive movements and
energetic  muscle Te education  m the acute stage of the disease
without massage clectrotherapy or sphnting  The patient s hept
flat i bed with the feet supported and pam and spasm are reheved
by the frequently rep d appl of hot wet pachs to limbs and
trunk
The fullest exposition of the hypotheses which have been erected
on the basis of this method 1s found i the book by Cole et al {1942}
These worhers consider muscle spasm more smportant than paralysis
sn the disease and attrbute weakness of movements to spasm of the
antagonsts Tather than to paralysis of the effector muscles which
they describess  mentally alienated  Hot pachs release this spasm
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and together with re education of the effectors are stated to lead to
recovery without defornuty ~ Paralysis due to the morbid anatomical
changes m the anterior horn cells according to this view plays a
relatavely trvial part n the illness

As regards the treatment 1itself it must be agreed that acute polio
myelitis 1s sometimes a pamful disease and that muscle spasm may
oceur i the carher stages It 1s true also that intensive and energetic
phy siotherapy sometimes produces strihing improvement even m the
presence of chrome disabiity Ilowever the absence of measures to
prevent stretching of weahened muscles and repeated mampulations
m the pamful stages are difficult to yustify while Kenny s interdsction
of muscle testing during treatment renders adequate control of results
mmpaossible  Much hterature on the subject 15 unbalanced m s
enthusiasm  disregarding the natural hustory of the disease and n
particular its tend to sp 3 t while partisans
of the method 1gnore the eustence of non paralytic cases and deny
the occurrence of recidual deformities Escessive pubhaty has pre
vented controlled observations by the alternate case method but the
most careful objectise attempts to assess the value of the treatment
{Foirbanh ¢t al 1938 Ghormley et al 1944) have faled entirely to
support henny s sweeping claims  there 1s no evidence that the
regime cn pletely or even significantly prevent paral or
deforrties and the results do not appear to differ matenally from
those obtamed by other methods

The pathological concepts d on the basts of Kenny s
work are entirely speculatine and unsupported by objective evidence
Indeed electromyographic and chronaxie studies (Kohn et al  1945)
have clearly shown that 1t 1s the flacerd muscles which show degenera
tive electrical changes and that these are found 1 spastie muscle only
when such spasm 1s accompanied by weakness due to 1 co esisting
destructive lesion of the lower motor neurone These and similar
studies suggest also that muscle spasm in poliomyehtis 15 the result
of a hvper irntable stretch reflex which may play a protective role
rather than of the dubious release phenomenon due to lesions of
inter nuncial neurones  suggested by theonsts of the Kenny school
These considera 1ons provide little justification for the adminstration
of acetyleholine or prostigmine (habat and Knapp 1943) and even
less for the hazards of curansation (Ransohoff 1845) m the acute
stage of the spmal form of the disease even if these drugs do relieve
muscle pam and spasm

In conclusion 3t would appear that the controversy over the Kenny
treatment has served a useful purpose m stimulating both physio
therapeutic endeavour and attention to the psy chologieal factor which
15 50 itmportant i all chrome disease within the framework of orthodox

Tah
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treatment It has shown also (Cobb 1948) that *“ new and empiric
methods of treatment, backed by unenticnl enthusiasm, may produce
many cures, but much physiologic nonsense The treatment may be
good, but the ex post facto rationalisations of the therapeutist are
usually bad ’
REFERENCES
Arcocn W L (1942) (tevien) T and poliomyelt
considerations edwine Baltonore 21 65
Boniay D (1918) The virus the nerse cell and paralysis A study of eapermental
poliomyelitis in the spimal cord Bull Jolns Hopk Hosp 83 1
Casey A E Fisusein W I GogpoN F B and Scaser, F M Jr (1948) Chnieal
mamifestations of mfection with poliomy elitis virus J Amer med Ass 138 865
Cone 5 (1943) Review of neuropsychiatry for 1943 drch wntern Med 72 ™95
Core W H Pour J I' and hnarr M E (1942) The kenny method of treatment
for infantile paralysis  New York
Faser H, B and Sivessrne R.J (1946) \europathological study of acute human
poliomyelitis with special reference to the imtial lesion and to varous potential
portals of entry J exp Med 83 829
Farmpans H A 1 et al (1938) Report on the lsenny method of treatment Brit
med J 2 8.2
Gamvoway T C and Serrrrr M H (1949) Bulbar poliomyehtis  fasorable results
n its treatment as a problem in respiratory obstruction J Amer med Ass

1
Gaxp & (1944) Obsersations concermng the pathogenesis and epidemiology of mouse
poliomyelitts Yale J Buol Med 4
Guomzy R K efal (1944) Evaluation of the Kenny treatment of infantile paralysis

mer med Ass 125 466
Huz A B and hNoweLDix J (1900) Inoculation and poliomyehitis Brit med. J
21

Hosstanw D M (1920) Acute polomyeliis relation of physical actmity at the
142 236

time of onset to the course of the disease J Amer med Ass E:
Hows H A und Boowx D (1942) (review) Neural mechamsnis i poliomy ehtis
New Yol

Kapar H and hnare M E (1943) Use of prostigmine mn the treatment of polio
myehtts  J Amer med Ass ki
hoan P M Zvcker E M and ToodEs J A (1945) Llectromyographic studies

n pohomyelitis J nerv ment Dis 102 433
LeviNson S O Mizer A and LEwin P (1945) Effect of fatigue chlling and
hanscal trauma on to pol hils  dmer J Hy

42 204

McCrossoy B I (1940) Relation of prophylactic moculations to the onset of poho
myehtis  Lancet 1 659

Manmiv J I (1J00) Local paralysis 1 chudren after myections Arch Iis Childh

25 1
Mizer A OrrewuEnER Fand Levinsow § O (1944) Production of potent i
tinated vaccines with med dss 125 ~04

Pamx W H (1932} Therapeutic use of antipohomyehitis serum in preparalytic cases
of pohomyelitis J Amer med Ass 99 1040

Pengmns J E (1945) Epidermology of pohomyelitis » X St J Med 45 159

Ponr, J F and hexns b (1943) The Ienny concept of mnfantle paralysis and its
treatment  Minneapolis

Ransomorr H. S (1940) Curare mn the scute stage of poliomyelitis J dmer med
1ss 12% 129

G (1040)
myeltis Med J Aust 1 156
Rusemis W R (1947) Poliomyelitis the pre paralytic stage and the effect of by sical
activty on the seventy of the paralysis  Brif med J 2 1023
Russern, W R (1949) Paralytic polomyeliis  early symptams and the cffect of
\cal actiity on the course of the disease Bt med 460

3
Sm‘s’ozls P M (1950) Some debated yomts in the treatment of acute poliomyeltis

of the olfactory bulbs 1 fatal cases of polio-

t 36 703
TM;L.:,{;‘{ "$ andSnesoss T M Jr (148) Acute anterior pohomy chtis in § regnancy
Amer J Olstet Gynec 56 143



Y ASTHENIA GRAVIS 285

MYASTHENIA GRAVIS
The cb 1c i of myasth gravis depend o a
} 1 ab lty at the myoneural junction the exact nature
of which remains uncertain but in which the transmtting mechamsm
oracetyl chohine cycle1smvolved  The relief of symptoms and restora
tmn of normal electrical reactions mn affected muscles which follow
ration of phy fis or proshgmme probably depend on
nhibition of the hydrolysing action of cholinests This inhibition
permuts the accumulation of effector acetyl choline at the myonsuml
junction  There 1s however no evid that
of acetyl choline by excess of esterase 1s the prnimary mechanism of
the disease  attempts to demonstrate such an excess locally in muscle
or n the blood have mct with no success
Myasthema gravis shows some stnihang similarities to partial curarisa
tion which 1s hnown to raise the threshold to acetyl choline at the
motor end plate  Common to both conditions are successtve mvolyve
ment of ocula.r facial, bulbar and hmb musculature abnormal
1

and sponding electrical reactions  absence
of normal 1 it after of p chmnicat
t foll d on of eserine and

P! P
potassum  and e.).acerbatwn by qunme There 15 however one
striking difference between them 1n that the excitatory threshold of
the motor end plate to acetyl choline 15 not raised m myasthema as 1t
is by curanisation  On the contrary h muscle 15 exq ly
sensitive to acetyl cholne hing 1t by the bloodstream (H:u-vey
et ol 1941) This sensitivity 15 sumlar to that seen in recently
deneryated muscle and suggests that the basis of myasthema may lie
. physiological denervation produced by inadequate release of
acetyl choline at the motor end plate of affected muscles Such a
hypothesis with its emphasis on a local factor 1s certamly more
compatible with the chinical features of the condition and particularly
with 1ts local mnaidence than a purely humoral explanation
That & humoral factor 1s mvolved however 1s shown by a consider
able body of evidence In 1938 Walker demonstrated an important
case in which the circulation in both arms was cut off by sphygmomano
meter cuffs and movements of the forcarms were carried out until
they tired  Release of the cuffs was followed bv the rapid onset of
Iefl. ptosis  Wilson and Stoner (1944) have followed up this work
ing the freqy of myasthem I by
fatigue of remote muscles and claim to have demonstrated m the serum
of untreated patients a chemical substance which mhibits neuro
muscular transmission in the frog nerve muscle preparation The
observation that this effect 15 not produced by the serum of patients
under treatment indicates that as well as its known action 1y mnhibitng
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esterisation of acetyl choline prostigmine may also mnfluence the pro
duction or neutralise the action of this curare like bloching substance
The mode of action of this cireuliting factor 1s unhnown, and the
suggestion that it might be produced by the thymus gland as well
as by fatigued myasthenic muscle remains purely speculative

Amongst clmical features of myasthenta gravis which are stressed
m recent hterature are its oceasional spontancous recoy ery or duration
for periods of many years without deterioration, 1ts exacerbation by
emotional disturbance and by exposure to sunlight  the tendency to
sudden death even while symptoms are controlled by prostigmine
the stniking remussions which frequentlv oceur during pregnancy , and
the recognition of typical cases m infancy  Wilson and Stoner (1944)
record a transient myasthenic picture m the newborn mfant of a
mother with myasthema gravis

Diagnosis  'Lhe most useful diagnostic test m myasthenta gravis
remamns the relief of symptoms following subcutaneous mjection of
15 mulligrams of prostigmme with 1/160 gram (6 6 mudligram} of
atropine to counter the muscarine hke side effects of the drug on heart
and gastro mtestinal tract  Tether (1948) has recently shown that
an even more strihing test can be obtamned by the intravenous mjection
during 60 scconds of a smaller dose of prostigmme (0 5 mulligrims)
which reheves myasthenic symptoms withn seconds or munutes as
agamst half an hour or so  Such an ntravenous dose can safely be
given without atropine which 1s used only 1n the event of side effects
uncommon m the actual myasthenic  Schwab and Viets (1941) have
ntroduced a refi t of the d tic test studymng the swallow
reflex before and after the mjection by means of a barum swallow
Retention of barum m the pharyns and pynform fosse 1s clear
evidence of structural disease affectng the swallowing mechamsm and
the restoration of a normal swallow by prostigmne mjection permts
a firm diagnosis of myasthenia gravis

In occasional cases larger doses of prostigmine may be necessary to
produce the specific effect, but there arc few patients in whom the rish
of mntentional exacerbation by quuune or curare should be taken  The
shght response to prostigmine seen m bulbar palsy and other forms
of muscular atrophy and dystrophy 1s never sufficiently dramatie to
cause confusion

Treatment While the information 1s still lachmng which will mnte
Jrate what 1s known of humoral and local factors i the pathologieal
physwlogy of the disease ewisting hnowledge of chemical changes at
the my oneural Junction has led durmng the past few years to the dev clop
ment of mereasingly effectiy e methods of medieal treatment

In most cases oral has replaced parenteral admumstration of prostig
and from one to four 15 mullgram tablets may be given

mine,
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four hourly or at intervals suitable to the patient smode of hfe  Onsuch
dosage atropmne gr 1100 (0 6 milligram) may be required two or three
tunes a day but myasthemc patients have a hugh tolerance to prostig
mimne and many of them do not necd atropme Ephednne {-grain
(30 mulligrams) thrice daidy augments the action of prostigmune
some patients probably by mcreasing muscle tone and n others
potassium chlonde 60 to 90 grams (four to six grams) six times daily
may also remforce 1ts effect by enhancing i some wav the action of
acetyl choline

The provision of a hy pod, synnge and of p
for the patient to heep by her as advised by Viets (194a) 1s a useful
safeguard agamst the sudden attachs of respiratory failure whuch so
often prove fatal The myastheme patients complamt of acute
Tespiratory distress must always be taken very senously even when as
often 1t 15 at first quite unaccompanied by objective change in pulse
or colour In cnses or where there 1s great dysphaga injection must
replace oral therapv dinarily 0 5 mull 1lv 1s equiva
lent to la milligrams by mouth and by l\ouxly jection or by the
ntravenous dnp method as much as 30 rlhgrams can be given 1n the
course of 24 hours Overdosage 1 emergency may make matters
worse by stimulating excessive secretion of pharyngeal mucus and
saliva and this should be hept under control with atropme

Several new cholinesterase minbiting drugs hay e recently been mtro-
duced They are still i the expermmental stage und although mtial
reports of one of these m particular (tetmethylpymphosphave) are

sery 15 not yet to justify ther
general adopnon m p]ace of prostxgmme The first of these drugs
my ); {DFP) (Comroe et al

1946) This d.run certamly reduces plasma cholmesterase effectively
but 15 chnically mfencr to prostlgmme mn the control of myasthenic
and has been abandoned because of toxicity Hexzthyl
tetraphosphabe (Westerbertberg and Luros 1948) 1s also clmeallv dis
appointng but tetraethyIpyrophosphate (Burgen et al 1948) 1 doses
of 8 to 15 mulligrams daily by mouth abolishes myastheme symptoms
in some subjects for a longer period of tune than 1s usual with prostig
mme and reduces prostigmine requirements materally in others  Its
general use however presents difficulties It 1s rapidly mactivated
by water and must be Lept in anhydrous solution until just before use
1t tends ke DFP to be mactivated by circulating prostigmume which
should therefore not be given until at least an hour after the tetra
ethylpyrophosphate and 1t not onlv produces m an appreciable pro
portion of cases severe muscarme like effects but also oceasionally
profound bradycardia with depressed S T segments and low voltage
T waves Convulsions have also been reported while the margin
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between therapeutically effective and toaic dosage 1s narrow, and over
dosage may lead to the onset of severe general museular weakness
(Stone and Rider, 1949) Although most of the towe symptoms
respond to atropme their severity 1s such as to It the use of the
drug at present to the control under expert supervision of prostigmine
resistant or very severe cases

It 15 not surprising also to find myasthenia gravis amongst the many
diseases 1 which pitwitary adrenocorticotrophic hormone (ACTH)
has been given experimentally There 15 evidence that wiile 1t may
exacerbate myastheme symp during ad ration derabl
clinical improvement sometimes follows and may last for some months
(Soffer ctal , 1948 Torda and Wolff 1949) but neither the theoretical
implications nor the practical sigmificance of this finding are as yet
clear

Thymectomy Weigert descrtbed the association of myasthena
gravis and thymus tumour 1n 1901, and in 1912 Sauerbruch performed
the first thymectomy for this disease  In the large majonty of ade
quately reported autopsied cases the thymus 1s abnormal The
commonest finding 15 sumple hypertrophy with epithehal hyperplasia
and promment lymphoid follieles  In a smaller proportion an encapsi
lated simple tumour (thymoma) 1s found, and mn exceptional mstances
2 malignant thymic neoplasm has been recorded n association with
myasthema

Evidence for an endocrine function of the thymus gland 1s slender
Perhaps the most significant finding 15 the frequency of thymus
enlargement m thyrotoxicosis with which both myasthema gravis and
other forms of myopathy may be associated but neither this nor the
vanable and unsubstantiated claims put fornard for the myasthente
effects of thymus extracts are sufficient to support any causal relation
between the gland and the muscular weakness

Thymectomy remains at present an empirical and far from com
pletely evaluated method of treatment The most recent reports are
those of Harvey (1948) Keynes (1949) Viets (1950), and Eaton and
Clagett (1950) Consideration of these and sumlar papers dealing
with smaller series modifies to some extent the enthusiasm aroused by
earher reports and unfortunately does nothmg to stmplfy the selcction
of suitable cases for surgical treatment Both Keynes and Viets
record material impros ement m between half and two thirds of oper
ated cases and Harvey produces some elinteal evidence that such a
remission rate 1s unlihely to be fortuitous most prolonged remusstons
tending to occur early  the course of the disease Unfortunately the
ifferences of detail betwcen these authors render their results even
more difficult to assess There 1s a striking absence of unanimity as
to the mfluence on surgical results of the existence of thymic tumour
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the duration of the disease or the age of the patient  while post
operative remussion 1s sometumes so long delayed thnt its dependence
on removal of the thymus has been questioned

Eaton and Clagett (1920) 1n & carefully controlled study based on
over 300 cases scen at the Mayo Chinuc are frankly sceptical as to the
effect of thymectomy on myasthenic symptoms mn their 86 patients
treated surgically Despite a proportion of dramatically successful
cases these worhers suggest that the better results reported followng
surgtcal as compared with medical treatm ot depend primaridy on the
selection of cases for surgery They find that where ths factor 15
controlled bv using comparable groups of patients (excluding verv
old or 11l subjects very mild cases and chronte patients i whom a
stationary condition 1s well established on prostigmune) the remission
rate after surgery (355 per cent) shows no statistically sigmficant
difference from the rate of sumilar spontaneous remission on medieal
treatment (28 o per cent) Chmically their control group was furly
corparable with the surgical group being composed chiefly of patients
w ho had declined thymectomy These worhers no longer recommend
th y except in the of radiok 1 evid of thymie
tumour and here 1t 1s advised 1 view of the danger of malignancy of
the tumour rather than in the hope of control of myasthema Using
the radiological tcchnigue described by Good (1947} which m~tudes
careful screenmng and lateral as well as stereoscopic posteroanterior
chest views they find that radiologieal diagnosis of thymic tumour 1s
almost nfallible a finding which 15 1n confhict with Bntish experience

The decision for or agamst surgery n the individual myasthenc
patient 1s therefore extremely difficult and there 1s an ncreasmg
suspicion that the chance of improvement with operation 1s not suth
ciently greater than that with medical treatment alone to justdy
routme operation even though the mortality n expert hands 1s no
more than one in twenty Surgery 1s certainly not indicated wn the
very mild case 1 subjects who can maintain social efficiency on regular
medication or 1 the patient with localised symptoms of long standmg

to e which probably depend on y

muscular atrophy and fibrosis It 1s worse than useless where 1t is
most tempting—as a last resort 1n the desperately 1ll and deterorating
case At present the most reasonable case for surgery would appear
to be the young patient with a short history continumg deterioration
and severe symptoms not efficiently controlled by drugs  Even herc
and despite dramatically successful results in some cases the result 1s
n no way predictable
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NEUROSURGICAL RELIEF

OF
INTRACTABLE PAIN
Spunothale Tr Surgery of the I
system—~Prefrontal 1 eucotoniyy

Neurosurgical relief of intractable pam m which radical treatment
of the ¢ use 1s impossible has recently attracted much sttention  The
prinetple of such treatment 1s surgical terruption of the conducting
pathway between the wtc of the lesion and the sensorv cortex The
cmphisis placed on prefrontal leucotomy partieularly by Amcncan
wnters has overshadowed other measures durected to the rehef of
severe pan_even though these are m many cascs equally cffective and
hase the advantage of involsing no mjury to the personahity

The chuef application of ditision of peripheral nerves 1s w the treat
ment of tngemnal neuralpa  Ihuision of postertor rools {posterior
thizotom) } 15 another well reco, msed procedure directed to the pen
pheral neurone On the whole the results of this operation tend to
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be disappointing but 1t 1s useful for example in the brachial pam of
Pancoast s (supenior pulmonary suleus) tumour and in severe and
painful mjunes to the brachial ple'(us

Soimof Tr 1 1 chord, ) 1
performed 15 probably the most useful surgical approach to mtractable
<omatic pain ansing-helass the mpple e The meision must be deep
and situated well above the decussabion of the spinothalanue fibres
carrving pamn unpulses from the painful area  The latter fact renders
the operation less successful in pamnful conditions of the upper extre
ymities and of the chest particularly as analgesia rather than hypalgesia
is necessary for the relief of pam and because there 1s frequently con
siderable post operative recession of the upper level of the analgesia
Attempts have been made to overcome these difficulties bv dividing
the spmothalamic tract 1n the medulla and even n the yud bram

The P 15 of great technical difficulty at these levels and has
ble mortality p larly from y fallure while

ataxxa from damage to the cerebellar pathwavs fortunately usually

transitory may bea The mam L of opera

tion are loss of sphincter control, and motor weakness It 1s remark
able that almost complete transection of the anterolateral columns of
the cord Ieads to so httle motor difficulty and incontinence does not
occur after unilateral tractotorny but 1t mav be a troublesome com
plmahon aflcr the bilateral dxuswn of the tracts which 15 usually
y ble abd 1 cancer T 15 certamnly
the treatment of chmce 1 severe ntractable pamn 1n the lower extre
mities “Tnoperable cancer lightnung pams of tabes dorsalis penipheral
ischazmia, and some cases of phantom lmb are amongst conditions
suceessfully treated by this method  The condition has also been used
n panful chrome arthritis in the lower limbs but 1t would seem here
to have a more Lumited apphcatmn than purely ortbopaadxc procedum
such as arthrodesis  As d above the umk
le but even n Ty 1} ! pamn 1n the trunh the
subsequent appearance of pamn on the opposite side not mfrequently
demands a two-sta_e bilateral operation
Autonomic Surgery Recogmtion that the autonomic nerves are
accompamied by afferent fibres “has Ied to the performance of sym
pathetic surgery for the relief of intractable visceral pamn both mn the
chest and 1 the abdomen In severe angmna pectons unresponsive
to medical treatment for example, removal of the upper three or four
thoracic sympathetic gangha 1s as effectine as and less hazardous than
postenor rhizotomy  Presacral neurectomy for dysmenorrheea 15 a
faurly famibar ple of the same p ple and or remoyal
of the ccehiac or supenor mmn(cnc ganglia may be of value 1n severe
pam without any remov able cause ansing m ldney bonel, orpancreas
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Vagotomy for mtractsble peptic wicer ets of course by divston of
efterent rather than afferent fibres but splanchnicectomy has also been
uscd for the relief of severe pamn n the occasional ease whete a peptie
ulcer 15 ble to radical surgical treatment because of crdwo
vascular or other contra indications to major surgery It 1 ako
claimed that post herpetic neuralgia 15 sometumes rehieved by ceryieal
sympathectomy

The most dramatic successes of sympathcetomy however are m the
treatment of causalgia following partial mjury to the medsan nerie
and here this 1s undoubtedly the treatment of choce

Prefrontal Leucotomy Althou,h the treatment of mtractable
pam by prefrontal leucotomy has recerved wide publieity 1t should be
borne in mind that 1t 1s a last resort  The unilateral operation (Searlf
1949) produces less damage to the personality than when 1t 15 doue
on both sides and even when personality changes do cnsue they may
be not entirely without benefit to the patient in mmmmusing the aifectrve
disturbance which accompamies his symptoms  Even where the pam
itself 1s not removed the patient tends to bear 1t with mdifference 1t
has been said that the pam remams but the suffering has gone Pn:j
frontal leucotomy 1s probably the only surgical approach for example
to mcurable pan mn the head and nech which has resisted division of
the ¢ 1 and glossopharyngeal nerves by a posterior approach
but even this operation cannot be guaranteed to remove all pamns
Thalame pain and post herpetic_neuralgin have sometuncs proved
resistant €ven to this form of treatment

These measures are certainly worth serious consideration n cases ot
very severe pain where the cause 1s untreatable and where the phvsician
can be reasonably certam that complicating psychiatrie factors are not
a major cause of the patient s disability  The greatest successes of
such surgical treatment have undoubtedlv been n the treatment of
incurable mali nant disease  In other conditions the danger of per
sonality changes must be given serious consideration as also must the
possibility of recurrence of pam which 1s present in relation to all the
measures described above  These are still in the experimental stage
and while 1t 1s reasonable that surgeons working m thus field should
apply them widely m order to assess thew uses and hnutations 1t seems
questionable whether for example the surgical treatment of pam
ansmg from secondary deposits of eancer m the Iner 15 2 justifiable
measure The danger of morphme addiction m such cases has been
much stressed, but the drug 1s useful not only because it relieves pain
but for its effect in clouding consciousness and 1t 1s open to doubt
whether 1t 15 not a lesser evil than further surgrcal procedures 1 &

patient who has not long to Iive
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TOROPLASMOSES

Protosp vof the enus Toxoplasma have been hnown for many years
but that they can cause disease m man vas recognised only 1 1937
Tosophismosts 15 a toed tion With z tendeney to persst
the eonteal versous system The organism may he x‘mmd w the body
fuds nd exudates of wfected cases and 15 widely distnbuted witra
cdiularly throughout the tissues  The majonty of the 10 cases on
record have oecurred . Wmertca or on the European contwient but
the first Fu _hsh case was reported m 1838 (Jacoby and v onn)
Maost cases result from trauterme mfcction but the disease ocours
ako 1 older clildren and adults (Zuelzer 1844}

The mode of entry of the parasite s unbuown but fanuhal cases oceur
aad there 15 some climeal ovidence that contaet wath mammalian
earriers keads to infection exther direetly or by way of an mscet veetor
the parasite bewng wideh distributed 1n smalf animals and birds  The
sequence of pathologieal events appears to be a focal neerotie v aseulitis
probably due to an antigen antibody reaction foliowed by granwloma fs
formation 1nd uitmstely by calafication which may be seen on &
shufl \ rvy as dots or cuniiinear shadows (Fig 80}

In conemtal cases this process may he a!m:\a) far advneced at
burth with gross encephalopathy d by either hyd fial
or mucrocephaly,  Such eases usually sucournb early  after an fliness
charactensed by emaciation fever opsthotonus choradoretutis and
often jaundice and hamorrhages  The discuse 15 much rarer m okler
children 10 whom 3t mav gie nse to convulsions hndrocephalus a
cleweut bilaternt central ot doretimtss with e ophie
atrophy ind an merease of cells and protem m ﬂxc spinal fhnd some

-
T

tymes to the eatent of »
denopath and uanna may oreur

Cases may simulate cerebral tymeur while visua) mpairment and
mteffeetund sctardation may ensue in sunvnvors  In adolescence and

gk lymphn
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TONOPLASMOSIS

Protozon of the Lenus Tozoplasma hate been hnown for many 3 ears
but that they can cause dxsease 1 man was recognised only 1 1037
Tor 163 with & tendency to persst m
the central nervous s;,stcm The organism may be found i the bods
flurds apd exudates of infected cases and 15 widely distributed intra
cellularly throughout the tissues  The majonty of the 40 cases on
record have occurred 1 imenea or on the European continent but
the first Frghsh case was veported m 1048 (Jacoby and Sagonn)
Most cases result from antravtenne mfechon but the disease occurs
also in older cluldren and adults (Zuelzer 1943)

The mode of entry of the parastte s unknown but familial cases occur
wd there 16 some clinieal evidence that contact with mammalan
carners lcads to mfection either directly or by way of an msect vector
the parasite bem,, widelv distnibuted in small ammals and birds  The
sequence of patholo scal e ents appears to be a focal necrotie s aseubitzs |
probably due to an anhigen antibedy veaction folfowed by g,mnuloma h
formation and ultumatelv by calafication which may be seen on a
shull X ray as dots or curvilnesr shadows (Fiz 30}

In con enital cases thx.s process may be aleady far admnccd at
barth with gross d by either hy droceph
or nucrocephaty Such cases usually suceumb early after an x![ncss
<haractensed by emaastion fever opisthotonus chormdoretntis and
<ften jaundice and hemorthaes  The disease s much rarer m older
chuldren 1 whom st my give nise to convulsions hyvdrocephalus a
clearent bdatcral central cob dorctimtis with e optic
atrophy and an merese of cells and pmtem m thc spinal find some
tunes to the extent of xanthock patosy h hmpha
denopathy and anemia may occur

Lases may simulate cevebral fumour whale visual mpairment and
mteflectual retardation mav ensue m sunvivors  In adolescence and
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Proliferation of or,anisms is suppressed, but they tend to form pseudo
cysts and relapse 15 therefore not uncommon  Amongst drugs tned
without effect arc pemeilln streptomycm qureomy e, chloramphenicol
(chlovomycetin} paludnn and PAS In advanced subaeute and
chronic cases with sevefe hyd halus and ct doretinttis treat
ment 1s of questionable value  In ‘the absence of Wy drug which will
clearly destrov the parasites desensitisation with tovoplisma antigen
15 under trnl (Frenhel 194!))
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ACUTE PORPHIRIA
Acute porphyra 15 discussed m this chapter because its major
symptoms are so often neurological  The term has replaced  hamg
toporphyninurta  haematoporphyTin 1s not found 1 nature and the
presence of uroporphyrin coproporphyrin and other abnormal pigments
n the urwe 1 an mconstant and unreliable sign of tlus generalsed
metabolic disorder
There are three chief types of porphyna (1) congemtal (2) acute
whopathie and (3) acute tome  The first 15 & recessne congental
anomaly evident from wfancy with pigmented urme pink teeth and
bones and Indroa astivale due to porphyrm photosensitization  and
\uthcut t(me symptoms  The s,econd variety 1s often familial and
with abdq | and nervous symptoms m early
adult Ife more commonly 1 females without pigmentation of the
teeth and with shin sensitivaty ouly rarely  Acute tovie porphyria 1s
chmeally identical with the acute idiopathic form but 15 provohed by
1 recogmsable towie agent such as Sulphonal veronal or a sulph
nude probably acting also 1n the presence of a latent constitutional
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adult hfe the disease tends to chromeity and pleomorphism  Visceral
vasculiz mvolvement may give mse to pneumonitis with a ty phus ke
slmrash  or the myocardium kidneys lyer, spleen or testicles may
be mvolved  In some cases the disease presents as an atypreal ence.
ical en

phalitis characterised by focal microghial lesions

Lhe usc of complement fixation tests (Warren and Sabm 1942} hay
mdieated the probability of asymptomatic parental infections which
may lecome manifest only m the child of an mfected mother and 1t
seems possible that the disease may account for ¥ome cases of mental
defect ind mfantile chorodoretinitis of lutherto obscure ticlogy  The
possible extent of this problem 1s indicated by the finding of serologicsl
evidence of such mfection n ten per cent of unselected subjects
between the ages of 20 and 35 tested m Cahforma (Frenkel 1949) and
three per cent n Liverpool (MacDonald 1949) In some such surveys
carried out 1n America the proportion of positive reactors particularly
in the older age groups 1s such as to call mto some question the spee:
fieaty and significince of the tests used and further field surseys using
stricter eritena of infection are necessary before the human distribution
of the fective agent can be accurately assessed

Diagnosis  Defimtive laboratory diagnosis 1s m fact by no means
easy The orgausm has occasionally been seen m eentnfuged spmal
flud, which should also be mjected intracerebrally into both mice and
guinea pigs  The simplest test 15 the tovoplasmn_shin_sensitrvity
reaction described by Frenkel (1948) but 1t 15 far from mfalhble

It 15 usually positive 1 chronic cases but mn acute cises 1t 15 often
negative when clinical evidence and serological tests confirm mfection
and 1t 15 therefore emploved more 1 field surveys than i diagnostic
use  In chmeal diagnosis the complement fixation reaction (Warten
and Sabm 1942) 15 widely used It was for some time considered that
this test might also on occasion be negative 1n active congenutal cases
but 1if 1t 15 carried out as described by Sabm and Feldman (1849) m
combimation with an 1n vitre dye test for the demonstration of toso
plasma neutrahsing antibodies (Sabin and Feldman 1818) 1t appears
to be highly rehable These workers accept negitive results s
excluding active Tovoplasma mfection and stress the occasional oceur
rence of non toxoplasmic cases showmng a very sular syndrome of
chorowdoretinitis and encephalopathy (Sabin and I'eldman 1949)

The London School of Hygiene and the Department of BacterioloZs
at Sheffield University have experience of dingnostic methods 11 tos0
plasmosis and have declared their willingness to assist m the myvestia
tion of suspected cascs

Treatment Sulphonimudes control the mfection m expermental
ammals and acute cases have been successfully treated m chiddren
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who rccover sclective muscular wastmg eg  of the small hand
muscles may remam and there may be recurrent attachs  The cere
brospmal fluid 15 normal except that occasionally porphynin can be
deteeted

Patholo teally scattered parenchy matous dcgeneration of peripheral
nerves nd of the ganglon_cells of sympathetic gangha spmal cord
cercbellum and cerebral cortex with patehy demyelination 1s found
In some cases there 15 a strikng paucity of pathological findings
Porphyrimns are known to produce spasm of smooth muscle and Denny
Brown and Sciarra (1945) suggest thit the lesions of acute porphyna
are pnmanly 1scherme and imbally resersible

The neurological differential diagnosis includes acute infective poly
neuntis catastroplue pohomyeclitis familial periodic paralysis pro
gressive museular atrophy  and hystenia There 1s no_speatfic_treat
ment  although alkahs and caleum salts have been recommended
VWhen the anomalv 1s recogmsed towic precipitating agents such as
the barbiturates should be avoided
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NEUROLQOGICAL MANIFESTATIONS OF HERPES
ZOSTER

Although the wirus of lierpes zoster has not yet been dentafied and
the relationship between zoster and vancella 15 still a subject of con
troversy  climcal and pathological evidence makes 1t clear that the
lesions of the disease areby no means limited to the posterior 100t
and ~nalogous ensory_gangha  Pathologically mnvolyement ‘of the
anterior horns even m the absence of paralytic signs was demonstrated
by Thermitte and Nicolas (1924) and Denny Brown et al (1944)
demonstrated the existence of locabsed polio and meningo myelitis
at the site of the lesions  That widespread iny ols ement of the neuranis
1s present in most cases 1s suggested by the common finding of a raised
protem content and lymphocy tic response 1n the spmal flud

Of the oceasional elinieal complications which appear to anse from
wider dissemumation of the virus a concomutant varicelhform eruption
(zoster umersahs) 1s not infrequent and may be due to a generalized
spread of virus to the skin by way of the blood stream  Cleql
msolvement of the lower motor neurone 15 most commonly seen. n
the form of facial palsy classieally n geniculate_herpes (Ramsay
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metabolic abnormality ~ Several observations imdicate a close relation
shup between the vanous forms  thus acute attacks may rarely ceeur
m the congemital form, and families have been reported m which both
1diopnthic and towie forms occurred  Biochemical aspects are dealt
with by Waldenstrom (1934)  the orgin of the abnormal pigments 1s
obscure but evidence suggests a similar inborn defective enzyme
systemuin all forms —

Acute_porphyna (Nesbitt 1944) represents then an idropathie
exacerbation of o chronie metabolic abnormality, several cases often
occurning 1 families which alse show much nery ous and mental illness
The patient frcquently gives a lustory of fecurrent attacks of abdominal
pam with Jocahsed or complete paralyticileus probably due to changes
n the sympathetic gangha and occastonally leading to laparotomy
while jaundice, fever, leucocytosis and hypertension associated with
renal damage may occur  Pigmented ohguna may be a trnsient and
oceasional event not necessarily comcdent with acute symptoms
Spcetroscopically the pigmented urine usually reveals the two absorp
tion bands characteristic of the zine complex of uroporphyrn and
sumlar in location to those of oxyhzmoglobin while the addition of a
few drops of hydrochloric acid yields the charactenstic absorption
bands of acid porphvrin ~ Sometimes the urine may become darh only
after standing  this 1s due to the presence of colourless chromogen
porphobihnogen which can be demonstrated by a simple test devised
by Watson and Schwartz (1941) —

Equal parts of urine and Ehrlich s reagent are mised m a test
tube and to the muture 1s added an equal volume of 4 saturated
aqueous solution of sodium acetate A few ces of chloroform are
then added and on muxing the red porphobilinogen aldehyde com
pound remams in the aqueous fraction that of urobiltnogen beng
extracted 1n the chloroform

Nervous symptoms (Roth 1945) usually follow the abdommal
cramps occurnng at the height of the acute attack m about half of
all cases They consist chiefly of flaceid pareses which may be distni
buted wregularly throughout the stmated musculature and may be
partial with retamed electrical excitability Classically however
these cases present as an acute severe polyneuntis with the chnical
picture of an ascending Landry s paralysis proceeding to ptosis
diplopia facinl diplegia bulbar palsy and fatal xesprratory failure m
the majority Sensory Jloss 1s rare though pams and parasthesie
occur particularly m the legs sphmeter disturbances ate frequent
The deep reflexcs are strikingly vanable bemng often absent one day
and present the next while irregular distributions such as retained
ankle jerks wath absent knee jerhs may be found The syndrome may
be accompanied by delimum more prolonged foxie psychoses fits
focal ccrebral signs and coma In the small propertion of patients
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MOTION SICKNESS

The widespread use of small ships duning the war and the mncreasin,,
adoption of air travel hay e stimulated mterest 1n thus distressing minor
malady and it has recentlv been the subject of considerable expen
mental studv espeeially with regard to treatment In particular the
war time papers of Holhng et al (1944) and Nobleetal (1917} provide
valuable illustrations of the apphication of the experimental method
to a practical problem of miitary urgency

Tolling et al {1944) demonstrated the undoubted value of hyoseine
1n dosage of 1/100th gram 1n preventmg seasichness on short journey s
and also showed the relatne meffectrveness of non hypnotic doses of
phenobarbitone and of amphetarmine sulphate as well as of some
nroprietary remedies  When however more prolonged protection 15
required as it may well be under mihtary cm:umstanccs the toaic
effects of hy mental ot 10n
and dry mouth—are a distinct disadsantage and Noble et al (1947)
found that kyoscyamine combined with hy oscme was bettcr tolerated
Eten with the most effective hy amm 100
however with or without added barblturate httle ‘more than half the
susceptible subjects are spared illness The degree of protection
afforded by the admmistration of dummy tablets vanes from mil to
20 per eent 1n the different experuments an observation not without
interest 1 a condition with such an  orgamic  physiological
basis

\lore recently McEsedv (1949) showed that Anthisan 1n doses of
100 mgms 1s about as effective as hyoseine  The use of another new
ant1 histanmne drug Dramamine mn motion sickness was sumlarly due
to chance observation and Gay and Carliner (1949) produced a
carefully controlled studv showing results more favourable than any
previously recorded Accordimg to these worhers Dramamine mn
dosage of 100 mgm every five hours not only prevented symptoms in
all but two of 134 men subjceted to conditions which prov oked sichness
m 29 per cent of subjects treated with a dummy capsule but relieved
established symptoms of seasichness withun half an hour mn 95 per cent
of cases The capsules can be ad d rectally if necescary and
tonac effects have not been observed

The relief of established symptoms certamly presents a remarkable
advance but that certamn enhicisms of Gay and Carliner s figures mas
be vald (particularlv that conditions giving a higher mncidence of
sichness m the control groups are necessary mn dealing with only
moderate numbers) 15 suggested by the report of Strickland and Hahn
(1949) whose results with the drug in experimental awrsichness were
less dramatic yielding a protection rate of only 71 3 per cent as aganst
44 4 per cent with 1 placebo
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Hunt Syndrome) but also n tnigemmal herpes with or without es idence
of nvolvement of the gemeulate ganglion  Somewhat less common 15
ophthalmoplegia, usually nvolving the third nerve but somctimes the
fourth or siith as a complication of ophthalmic zoster possibly due to
spread of the virus along connecting nerte fibres in the lateral wall of
the cavernons sius  The cochlear and vestibular divisions of the
cxghth merce also are sometimes myolved separately or together alone
or wath other cramal nerve lestons  Vertigo tinmitus and nystagmus
may oceur with or without deafness of very vamable pronosis  herpetic
vesicles may be seen on the tympanie membrane or excoriation of the
eaternal meatus may be the only finding Varously dstributed

rgmental sprnal cord paralyses re usually hmted to the region of the
cruption, which precedes them by some days  In therr clinical course
these Jestons are somewhat stmlar to those of acute anterior polio
myelitis showing slow but considerable improsement

Much rare~ complications are partial fransterse lesions of the spinal
cord producing spastic monoplegia or paraplegra often with sensory
loss These tend to appear between two and sin weehks after the
eruption and agam show parti\l recovery  Such cases should be earc
fully reviewed for evidence m the lustorv or esamnation of pre
existing nervous discase for some of them are undoubtedly cases of

symptomatic  zoster ansing during the course of other spial cord
diceases

Rarer still are the cerebral complications which have a considerable
mortality  Sudden hemiplegia 1s not entirely limited to the elderly
and the diffuse encephalopychitis winch can oceur at anv 1ge has
high mortality Both 1n tlus Jatter group of cases and m oceastonl
nstances of apparently recurrent zoster serological tests (complement
fiaation) may help to distmguish the cases from herpes sumplex
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MOTION SICKNESS

The widespread use of small ships during the war and the wnereasin,
adoption of air travel have stimulated interest m this distressing minor
malady and 1t has recentlv been the subject of considerable expert
mental studv especially with regard to treatment In particular the
war time papers of Holling ctal {1944) and \obleetal {1947) provide
valuable illustrations of the application of the experimental method
to a practical problem of military urgency

Holling et al (1944) demonstrated the undoubted value of hyoscine
1n dosage of 1/100th gran 1n preventing seasichness on short journeys
and also showed the relatne meffectiveness of non hypnotic doses of
phenobarbitone and of amphetamine sulphate as well as of some
oroprictary remedies  When however more prolonged protection 1s
required as 1t may well be under military cu-cumstance: the toue
effects of hy mental ok on 101
and dry mouth—are a distinet disadvantage and \oble ef al (1947)
found that hyoseyaminz combined with hyoscine was better tolerated
Eten with the most effective hy hy oscy amme 100
however with or without added barbiturate httle more than half the
susceptible subjects are spared illness The degree of protection
afforded bv the admunistration of dummy tablets vanes from ml to
50 per cent 1n the different expenments an obsersation not without
mterest 1 a condition with such an  orgame  physiologieal
basis

More recently McEvedy (1949) showed that Anthisan i doses of
100 mgms 1s about as effective as hyoscine  The use of another new
ant1 lustarmne drug Dramamine m motion sichness was similarly due
to chance obsemvation and Gay and Carliner (1949) produced a
carefully controlled study showing results more fasourable than any
previously recorded \ccordin, to these worhers Dramamunc m
dosage of 100 mgm cvery five hours not only prevented symptoms in
all but two of 134 men subjccted to conditions which pros oked sickness
m 20 per ('ent of subjects treated with a dummv capsule but relieved

of seasickness withm half an hour mn 9o per cent

of cases Thc capsules can be admimstered rectally if necessary and
tonic effects have not been observed

The relief of established symptoms certanly presents a remarhable
advance but that certam enticisms of Gay and Carliner s figures may
be vahd (particularlv that conditions giving a higher meidence of
sichness 1 the control groups are necessary in deahing with only
modcrate numbers) 15 su, gested by the report of Strichland and Hahn
(1849) whose results with the drug in experimental airsichness were
less dramatic yielding 2 protection rate of only 71 3 per cent as agamst
44 4 per cent mith a placebo
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Hunt Syndrome) but also in trgeminal herpes with or without exidence
of involy ement of the gemculate ganglion  Somewhat less common 15
ophthalmoplegia usually mvolving the third nerve but sometimes the
fourth or sixth as a complication of ophthalmic zoster possibly due to
spread of the virus along connecting nerve fibres mn the lateral wall of
the cavernons smus The cochlear and vestibular dinisions of the
erghth nerve also are sometimes mvolved separately or together alone
or with other erantl nerve lesions  Vertigo tmmitus and nvstagmus
may occur with or without deafness of very vamable prognosis  herpetic
vesicles may be seen on the tympanic membrane or excoriation of the
external meatus may be the only finding Varously distnbuted
segmenlal sprnal-cord paialyses are usually himited to the region of the
cruption which precedes them by some days  In therr climeal course
these lesions are somewhat similar to those of acute anteror polio
myehtts showing slow but considerable improyement

Much rare~ complications are partial éransverse lesions of the sprnal
cord producmg spastic monoplegia or_paraplegia often with sensory
loss These tend to appear between two and siv weehs after the
eruption and agamn show partial recovery  Such cases should be care
fully reviewed for evidence mn the lustory or exammation of pre
exsting nervous disease for some of them are undoubtedly cases of

symptomatic  zoster ansing during the course of other spinal cord
diceases

Rarer still are the cerebral complications which have a considerable
mortality  Sudden hemiplegia 1s not entirely limited to the elderly
and the diffuse encephalomyelites which can oceur 2t any age has a
high mortahty Both m this latter group of cases and n occasiontl
stances of apparently recurrent zoster serological tests (complement
fination) may help to distinguish the cases from herpes simplex
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systems, and mentioned the occasional comadence of venous throm
bosisin the spmal cord  Kendall (1948) agrees that this is theoretically
s)osmble but ders it 1lv improbable and ponts out that
of platelets and fit n and stickiness of the red
corpuscles, are recogmsed puerperal changes which mught proioke
primary thrombosis at the site of damage to the endothelium of intra
cramal sinuses Such damnge could follow fluctuations of pressure
during labour Phillips (1948) has shown that the blood m cases of
puerperal thrombophlebitis shows a mise of fibnnogen B
In some cases of samttal sinus thrombosis hyvdrocephalus 1s com
plicated by svmptomrs of focal cortical dyvsfunetion caused by extension
of thrombosis from the sinus to the cortical vewns which dram wito 1t
The commonest of such symptoms which are usually sudden m onset
are focal epilepsy monoplegia and hemiplegia  More rarely aprava
or hemanopic visual symptoms mav occur and in cases where the
thrombophlebstis spreads to the vemns over both hemispheres bilateral
disturbances such as spastic weakness of both legs (cerebral parapleqa)
may ensue In a proportion of cases ansing under stmilar climeal
focal signs attnbutable to cortical venous thrombaosis
may anse without evidence of hvdrocepbalus  In some such instances
there may be a supenor longitudinal sinus thrombophlebitis msuffi
ciently severe to umparr absorption of cerebrospmal fllud while m
others the process may have extended to cortreal vemns directly from
an affected lateral sinus  Occasionally however there may be no
evidence of sinus s olvement and the thrombophlebntis 1s apy 1y
primary m the superficial vems  Such an occurrence 1s found m a
considerable proportion of puerperal cases
A third cate,ory of symptoms consists of cramal nerve palsies
ansing with or without hvdrocephalus and focal cerebral signs The
sixth nerve 1s most often involved and m the common otogenic cases
this usually occurs on the side of the otibs and the lateral sinus
thrombosis It 1s possible {Symonds 1844) that both this lesion and
Grad s syndrome (t 1 pam and abd palsy 1 associa
tion with otitis) may be due to direct involsement of the nerves bya
simular mnflammatory lesion of the mferior petrosal smus  Lesions of
the ninth tenth and eleventh nerves are less frequent
Although otitic hyd: halus may ly be ded by a
phase of 1 with ‘brospmal pleocytoss the flwd
n the established condition 1s normal except for greatly increased
pressure  In puerperal cases also the flud 1s usualls normal the
pressure bewng raised only if sinus s ols ement oceurs erther tutially
or by spread from thrombosed vems In fatal cases with complete
obstruction of the sagittal sinus or where cortical thrombosis 1s exten
sive there may be pic or gross sub. T d bleeding
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CEREBRAL THROMBOPHLEBITIS

While obstruction of the mtracramal venous simuses by infected
thrombus 1s & famibar wutopsy finding the symptomatology of milder
non fatal cases of sinus thrombosis has recentlv been clanfied by the
papers of Symonds and Martin  Such thromboses are often aseptic
and may be associated with a sumilar thrombophlebitis of superficial
cerebral vemns

The occurrence of acute hydrocephalus following middle ear mfec
trons (“ otitic hydrocephalus ) has long been recogmsed  The chnical
pieture, common i children and young people consists of the
msidions onset of hydrocephalus with Ingh papilledema usually
unaccompanied by serious constitutional disturbance and with less
severe headache and vomitmg than is usual in sumlar intracramal
hy pertension from other causes  Such an occurrence 1s often accom
panied by thrombosis of the lateral smus on the side of the otitis, and
Symronds (1987) has adduced chnical and pathol 1 evidence that
the usual sequence of events m such cases 15 extension of a mural
thrombophliebitis from the lateral sinus into the superior longitudinal
(sagttal) sinus where 1t leads to hydrocephalus probably by impamring
absorption of cerebrospmal fluid through the arachnoidal villi or by
obstruction of the venous outflow  Many such patients make a rapid
and complete recovery with or without repeated lumbar puncture
and 1t 15 probable that the thrombus remains aseptic and orgamsation
and recanalisation occur A smlar clinieal picture alse based on
supertor longitudimal sinus thrombosis has been recorded after frontal
sinusitis open and closed head mjury with or without infection naso
pharyngitis  peritonsillar  abscess  peripheral venous thrombosis
thrombophlebitis migrans and pucrperal pelvie thrombosis

Cerebral_thrombophlebitis occurring during the puerpenium has
recently attracted special attention Martm (1941) ongnally sug
wested that the mtracramal thrombus mn such cases might have formed
;ound a nucleus reachm,, the sagittal sinus from the pelvic vemns by
way of the anastomosis between the pelvic and vertebral venous
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systems and mentioned the occasional coincidence of venous throm
bosis n the spimalcord  Kendall (1948) agrees that this 1s theoretically

ssible but ders 1t At 1y bable and ponts out that
nercase of platelets and ﬁbnnowen and  stichmess  of the red
corpuscles are recogmsed puerpenl changes which mught provoke
primary thrombos:s at the site of damage to the endothelum of ntra
cramal sinuses  Such dama,e could follow fluctuations of pressure
during Iabour  Plullips (1948) has shown that the blood mn cascs of
puerperal thrombophlebitis shows 2 rise of fibrinogen B

In some cases of sagittal simus thrombosis hydrocephalus 15 com
plicated by sy mptoms of focal cortical dsfunetion caused by extension
of thrombosis from the smus to the cortical vems which dram mto 1t
The commonest of such symptoms which are usuallv sudden 1n onset
are focal epilepsy monoplegia and hemuplegia  More rarely apraxa
or hemmanopic visual symptoms may occur and m eases where the
thrombophlebitis spreads to the vemns over both henuspheres bllateml
disturbances such as spastic weahness of both legs bral
may ensue In a proportion of cases arising under simlar chmeal

focal signs ble to cortical venous thrombosts

may anse without ev \dence of hy drocephalus  In some such mstances
there may be a supenor longitudmal sinus thrombophlebitis msuffi
clently severe to impair absorption of cerebrospinal fud while m
others the process may have extended to cortical vemns directly from
an affected lateral smus  Occasionally however there may be no
evidence of sinus mvolvement and the tt hophlebitis 1s ly
prmary m the superficial veins  Such an occurrence 1s found mn a
considerable proportion of puerperal cases

A thurd category of symptoms consists of cramal nerve palsies
ansng wath or without hydrocephalus and focal cerebfal signs  The
sixth nerve 1s most often mvolved and n the common otogenic cases
this usually occurs on the side of the otitis and the lateral sinus
thrombosis It 1 possible (Symonds 1944) that both thss lesion and
Grad ss; ( 1 pam and abd palsy m associa
tion with otitis) may be due to direct involvement of the nerves by a
similar inflammatory lesion of the inferior petrosal smus  Lesions of
the ninth tenth and eleventh nerves are less frequent

Although otitic hyd halus may 1y be ded by a
phase of meningeal Irritation with cerebrospinal pleocytosis the fluid
m the estabhshed condition is normal except for greatly increased
pressure  In puerperal cases also the flud 1s usuallv normal the
pressure bemng raised only if sinus mvolyement oceurs ether imtally
or by spread from thrombosed vemns In fatal cases with complete
obstruction of the sagittal smus or where cortical thrombosis 1s exten
sive there may be or gross subarachnoid bleeding
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The chief dragnostic difficultics arse 1 cases secondary to local
infections, particularly when hydrocephalic and focal signs  are
associated

In cerebral abscess there 1s usually a history of chrome rather than
acute local infection, while the lustory of the condition itself 15 usually
also much less acute and mflammatory signs 1n the cerebrospmal flud
are more prominent and more persistent It should be borne 1n mind
however, that thrombophlebitis may wutiate abscess formation and m
doubtful cases exploration 1s advised

Prophylaas resolves itself mto the early chemotherapeutic and
surgical treatment of infections  In puerperal cases tight binders and
strammng should be avoided, and the patient should be propped up
bed when there 15 any reason to suspect pelvie thromboses Otitic
hvdrocephalus usually responds well to repeated lumbar punctures
which aim to mamntan the pressure at normal levels

‘Whether or not to use anticoagulant drugs is a matter of controversy
In cases assocrated with local nfections the tendency of the thrombosis
to spread hardly seems marhed enough to justify therr emplovment
In puerperal cases their cautious use has something to recommend 1t
and 1t 1s remarhable that m such cases serious uterme bleeding seems
to be a theoretical rather than a practical danger

Fortunately most patients with ntracramal venous thrombosis
have an otherwise healthy vasculature, and the focal signs usually
show more marked and more rapid recovery than do those ansmng
from artenal thrombosis
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EYE CHANGES IN GRAVES' DISEASE

I 15 now well recognived that the classical ocular changes observed
in hyperthyroidism are made up of a number of separate and largelv
mdependent phenomena of which the mam are (1) retraction of the
upper eyebd (2) true exophthalmos or forward protrusion of the
orbit (3) varying degrees of external opthalmoplegia and (4) swelling
of the eyelids  These four factors oceur together m varying degrees
and are nof always casy to separate without careful chinical observa
tion  Thus retraction of the upper Iid gives a staring appearance to
the eye and an erroncous 1mpression of true exophthalmos whercas
swelim,, of the hds may mash a tendency to hd retraction and mav
obscure a true exophthalmos These effects have frequently caused
confusion  Either upper lid retraction or true exopthalmos may oceur
siparately m hyperthvrodism  although usually the two are co
existent  11d retraction 1s probably due to contraction of the levator
palpebre superions muscle  Stimulation of the cervical sympatheticy
nerve causes contrachon of thrs muscle wath resultant hd rclrachon\
Pochin {1939} has recently confurmed that this effect can be produced
m man but he finds that although an appearance of exaophthalmos
resuits from such cervieal sy mpathetic stmulation yet no true fornard
protru 10n of the orbit can be detected by direct measurement while

303
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this expenimentally produced lid vetraction differs from that en
countercd m hyperthyroiism In cervical sympathetic stimulation
both hds tend to be retracted whereas in Graves disease there 15 hittle
or no retraction of the loner id  Pochin concludes therefore that the
lid retraction n Craves’ discase 1s due to 2 spasm 1 of the les ator palpehre
superioris musele produced m some manner other than stmulation of
the cervical sympathetic

A great deal of research has recently been done on the mechanism
of exophthabmos This has ben stimulated mn the mam by the
discovery that exophthalmos can be produced readily m switable
expenimental anmials by mjection of thyrotropic hormone  Careful
compansons have been made of this form of exopthalmos with that
found mn the human subject and the two are essentially simular
both anatomical and microscopie changes (Smelser 1937 Rundle and
Poctun 1944) It 1s now generally agreed that m both forms the
protrusion of the orbit can be dully accounted for by the mecrease 1n
volume of the retro orlatal contents Several factors contribute to
this mcrease m volume The most important m man 15 an increase
mn amount of the retro orbital fit  Some degree of ophthalmoplegia
1sanot uncommonﬁimﬁtlmlmlc Graves disease and 1t seems
probable that this 1s largely due to the mechanical interference with
the function of the muscle by the fat deposited withis at least n the
mulder forms

In experimental exophthalmos the protrusion can also be accounted
for by an merease n Volume of the retro orbital tissues but whereas
m min this 1s largelv due to fat n mmals treated with thyrotropic
hormone it 1s laxgely due to cedemaflwd (Smelscr 1937 Pochin 19.44)
The difference 1s probably due to the fact that the hum i exophthalmos
15 of very slow onset whilst the expermmental 1s produced acutely m
two or three days In the condition of malignant_exophthalmos or
exophthalmie ophthalmoplegia to be dered later adema 13
undoubtedly a major factor m the devclopment of the orbital changes

The development of exophthalmos in gumea pigs treated with
thyrotropic hormone can be preventcd by the admimstration of
thyroid hormone It 1 pertinent to enquire therefore why m Graves
disease the excess of circulating thyroid hormone does not exert a
simlir mbibition  Though this has not been fully explamed 1t 1s
probable that the circulating thyroid hormone 15 msufficient m amount
to produce appreciable effect It 1s sigmificant that Pochmn (1944)
found no difference m the degree of exophthalmos m normal and
thyrodectommzed gumea pigs when both were treated with thyro
tropic hormone  In the human subject however there may well be
2 shght mhibitory effect for 1t has been shown by Rundle and ¥ ;lson
(1945) that slight but faily consistent inerease of true exophthalmos




ENOPHTH ILMIC OPHTH 1LMOPLLCIA 300

oceurs after thy oidectomy for a tovie goitre though not for 1 sumple
one

Earlier 1deas that sympathetic stmulation plays a part m the
production of exopthalmos are now considercd to be unjustsfied

Iic 81 Laophtlalm ¢ uf htl almople s 1th je forated r It
cornca  BMR + 38 {Cas [ Prof Ida Mann)

Several mvestigators hay e stimulated the sympathetic m man without
obtaing any measurable orbital protrusion
& 1 hthal M

Exephthalmos)

Some mild degree of exophthalmoplegia 15 a common finding m
Graves disease the most frequent form being a bilateral imparment
of upward movement due to weakness of the superior rectus museles
But mn 1938 Bran and Tumbull called attention to a much more
severe clmieal preture which they termed exophthalmic ophthalmo
plezin  Though 1t 1s probable that all radations will be found between
ordmary exophthalmos and this severe form yet exophthalmic
ophthalmople_in presents so many clmieal ponts of difference and
problems of treatment that 1t 15 converent to regard 1t as a separate
but allied elinical condition It 1s frequently associnted with present
or past disorders of thyroid function but this 1s not mvamably so
It may oceur m hyperthyroidism with rused basal metabolic rate or
PCM 0
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may develop some months or years after thyrodectomy at 1 tune
when the metabolie_rafe1s.cither normal or below

In contrast_to ordinary evophthalmos it 15 commoner after the
1€ of 40 than before and 15 more frequent mn men than 1 women
It develops gradually over several months to a moderate or severe
degree of exophthalinos which m one ease was as much as two centt

116 32 Tophthalmic ophthalmoplega witli extreme
@dema of conjunctival saes B MR normal (Case of
Prof Xda Mann ) ’

metres  Lhere mav be associated achmg pun i the orbits Edemn
of the conjunctine and Iids follow and both may become e\trc;ntc
Indeed the cedema mav reach such a degree that it causes com{) cte
eversion of the conjunctival sac over the eyelid m the form of a arg7
pouch (Figs 381 and J42) Conjunctivitis soon results and cgmiﬂ
ulceration 1s very hable to occur  Papiliedema 1s frequent and m ‘;
lead ultimately to optic atrophy and blindness  Eve mmcmcntstm;s
usually ympaired and diplopta 15 common Upward mmcmzﬂment
most frequently affected lateral next and downward n;mlmlmo
least but n severe cases there may be a complete external opht! ot
pleg and corneal ulceration or even a panophthalmitis may nc’ The
qtcnenuc]cahon of the orhit  Because of these serious sequete
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condition has been called by some m-lignant exophthalmos * Tt s
probable that tlus d ss.alsa_a m of dered
thyrotropic hormone—thyrord hormone balance though its nature
15 not vet fully understood The pathological changes resemble
those produced mn experimental animals by thyrotropie hormone

The treatment of these cases requires the aid of an ophthalmologist
In the mulder forms a temporary and partial relief from discomfort
c1n be obtamed by massaging anway the cedema fluid from the evelds
The cornea should be protected by tarsorrhaphy so far as possible
thou hf the leston 1s still progressing this 15 very Lable to breah down
In cases m which the basal metabohe rate 1s not raised considerable
relief of symptoms may result from giving thyrod extract It
<hould be tried cautiously (Mann 1940) When the basal metabolie
rate » much rased thyroid hormone should not be given JTodme
therapy causes httle or no mmprovement Partial thyroidectomy
should be avoided as it may further aggras ate the condition Thiouracil
also must be used with care as several cases of malignant exophthalmos
haye been made worse by 1t (Willlams and Clute 1944)

Recovery has followed \ ray irradiation_of Sh&’.mﬂm and
this 15 worth tral m resistant cases In some cases howeser even
thou,h severe spontaneous subsidence gradually oceurs the condition
of the eyes returning ~lmost to normal  In severe cases m which there
15 danger of sight being lost an operation for orbital decompression
may be necessary  In this operation devised by Naffziger (1933) the
greater part of the roof of the orbit 15 removed and if papilledema 1s
present the optic foramen 1s also opened  The operation results m
considerable reduction of the exophthalmos and relief of symptoms
Ida Mann howcver by careful medical and local treatment has been
able to avoid the operation 1 a series of 18 consceutive cascs
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may develop some months or years aftcr thyroidectomy at 4 time
when the metabolie_rate1saither normal or below

In _contrist_to_ordinary exophthalmos 1t 15" commoner after the
age of 40 than before and 15 more frequent 1 men than 1 women
1t develops gradually over several months to a moderate or severe
degree of exophthalmos which m one case was as much as two cent

116 32 Lxoplithalmue ophthalmoplegia with extreme
a@demn of conjunctival sacs B normal (Case of
Irof Ida Mann ) Y
metres  There may be associated aching paun m the orbits  (Edemn
of the conjunctive 1nd Ids follow and both may become r:\trc]mlc
Indeed the cedema majy reach such a degree that it causes complete
eversion of the conjunctival sac over the eyelid m the form of a ]nrg;lz
pouch (Iigs 31 and 82) Conjunctivitis soon results and chl'n]cm
uleeration 1s very ltable to occur  Papilladema 1s frequent an tnarL
lead ultimately to optic atrophy and blindness  Eye moxemen :t "
wually mpaired and diplopa 15 common  Upward zw\ cmzmCnt
most frequently affected lateral neat and downw 'u“l n;ot‘l K
least but n sevcre cases there may be a complete external ophtl me
lesin and corneal ulceration or ¢ven a panophthalnutis may nece !

pt?cnuc]cahon of the orbit  Because of these serious sequeke the
Al
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4 cuthyroid state 1s reached s judged by resting or sleeping pulse
basal metabolie rate and body weight The patients own feclings
may bean unreliable gmde as a partial improsement may be interpreted
by Tum as 4 complete return to normal  Vvhen a normal state has
heen achieved maintenance doses must be continued for at Ieast six
months 100 to 200 mg of thiouracil or 50 to 100 mg of methyl or
propy] thiouracil bemg average dailv requirements

Results  Some chinical improvement 1s usvally apparent within
ten days The hasal metabelic rate falls roughly one per cent per day
m prnmary hyperthyrordism A normal state should therefore be
restored mx four to siv weehs  Adenomatous tovie goitres often tahe
about twice a5 long to reaet  If 1odine therapy has been used before
thiouracil 1s started the response 1s much delaved but this delay may
be reduced by continuing 10dme through the first part of the thiouraeil
course  Snee tluouracil produces a hyperplashe reaction m the
thyroid no early dimmution 1n size or vascularity of the gland occurs
and there may even be a muld merease msize  In this the thiouracils
differ from radio 10dine  Lad retraction s reduccd but there 1s usually
aither no chan,e or 2 shght tcmporary merease n exophthalmos  The
veular changes are thus simlar to those resulting from subtotal
thyrodectomy  Aurcular fibrillation may cease under treatment
m some cases 1n others qumdine may be desirable later

The restoration of bioct Al and metabolic disturk s tends to
parallel the clinical mprovement The blood protein bound rodine
falls from ats previous gh level to normal or even below  Nitrogen
and calaum Joss 15 curtailed and creatinuma wich 1s s0 frequent 1
hypertbyroadism 15 reduced A mse of serum cholesterol above
normal may herald the onset of myxedematous symptoms  If this
oceurs the dose of thiouracil <hould be reduced or small amounts of
thyrowd given

% temporary cure may be cxpected mn at least 7o per cent of cases
and mn 2 hi her percentage of cases of primary hyperthyroidism  If
maintenance doses are contmued for several months after the basal
metabolie rate has fallen to normal the tendency to relapse 1s con
siderably reduced and tius should therefore alwavs be done The
rclapse rate varies consderably i different chnies It 1s much higher
if treatment only lasts three months than if 1t 1s continued for 8 to 12
months It 1s less in mld than 1 severe cases and i women than
men  Of 119 pafients treated by Willams (1949) for about a year
o7 had complete remissions persisting for one and a half to four and a
half years after cessation of therapy 1If a relapse does not oceur
within two years after treatment 1t 1s unlikely to oceur later ndeed
3t 35 usually apparent within sis months  There 15 no good relation
betwecn promptness of re ponse to antithyroid drugs and hability to
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ANTITHYROID DRUGS

Althou h 1 wide vanety of antithyroid substances are now hnown
thiouraell and its derivatives are the only oncs which are n gencral
therapeutic use The thiouracils act by bloching the synthess of
organic 10dine compounds mcluding the thyroid hormone They do
not prevent the storage of morganic 1odme by the thyrowd gland but
the production of thyroid hormone 1s suppressed and the stores of
hormone already in the gland are gradunlly used up  The resultant
fall m eirculating thyroad hormone stimulates the antenor pituitary to
mereased production of thyroid stimuliting hormone This causes
hyperplasia hypertrophy and ncreased vasculanty of the gland
Smce no further thyroid hormone 1s produced the signs of hyperthyrord
1sm disappear giving place 1f treatment 1s continued too vigoroush
to a state of myxcedema  The paralysed gland can still store 1odme
but this remains in morganic form  Practically all cases of hyper
thyroidism will respond to these antithyroid drugs if sufficient dosage
15 given  The rate of response 1s vanable and probably depends on
the rate at which stores of preformed hormone are used up

In early tmals with the throuracis the occasional towuc effects
encountered were stresscd and great caution mn their use was advised
Longer experience has shown that these toxie effects wluch are
deseribed below are less sertous than was first thought Methyl
thiouracil and propyl thiouracil are less toxic than thiouracil atself
and are to be preferred  The thiouracils when given by mouth rapidly
enter the blood stream  Part 15 excreted by the kidneys part 1S
destroyed and some concentrates m the tiiyrod gland Propyl and
methy1 thiouracil reach lugher coneentrations m both blood and thyroid
tissue than does thiouracil  Methyl thiouracil 1s about twice 15 wetne
m man as thiouracil or propy! thiouracll ~ All the thiouracils p1ss the
placental barrier m active quantity and are concentrated m the breast

1k
mIDosage Initial dosage 1s now usually 200 to 600 mg of thiouracd
or 800 mg of methyl or propyl thwouracit dally given three or four
times a day by mouth Smaller doses itially may be desirable
muld cses or n pregnancy whilst tosic adenomatous goitres mav
need larger doses When the chinical condition 1s improving the dostl?
should be moderately reduced and contmued n the lower dosage unt
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ts neghble but this heh standard 15 not mamtamed everywhere
The quality of the avwulable surgerv should thercfore be a factor m
mahing the choice for antithyrond drugs are preferable to mediocre
surgery  Cood surgery however offers a2 more rapid and more
permanent cure 1t Temoves an unsightly goitre but leavesascar It
involves often more time off work and there 1s a small rk of vocal
cord paralysis or of hypoparathyroidism  Antithyrord _dru,s are
slower 1 action less certamn to produce pcrmanent cure and may have
towe effects They do not remove the goitre and can be given to
outpatients who are contmuing at work  But good collaboration of
patient with physienn is essential for thew safe use for those on antt
thyroid drugs must report promptly the onsct of any sympiom even 2
nuld sore throat to the physicinn  Since mn the later months of treat
ment the patient may feel humself cured lis clowe collaboration
becomes less easy to retamn  Supplics of the drug should thercfore
be so imuted that he has to return frequently for observation Those
m whom for any reason good supervision cannot be mamtamed are
ble subjects for th 1 Iodine alone 1s now seldom used

evcept 1 preoperative therapy

Surgery 15 the treatment of choice m large nodular goitres
mtrathoracie goitrcs In certain cases relapsing after adequate periods
of thiouracil and when for psy chological reasons 1t 1s desirable to avoud
an atmospherc of chronic mvaldism Sensitivity to thiouraeil or
evadence of tracheal compression are other reasons for preferring
surgery

Antithyroid drug therapy is sustable for women over 30 with mild
symptoms and a small goitre for thove who refuse surgery and for
those who are bad surgical nisks especially from cardiac failure It 1s
lso useful for those who have relapsed after one or more partial
thyrodectomes It will be used more frequently in areas where good
thyroid surgery 1s not available but 1€ 1s confraindicated when signs of
tracheal compression are present

Resort to radio 10dine may be made 1 those who hase responded
badhv to antithyrowd drugs ether from seasitnty or from relapse
and who are unwilling or unswitable for thyroidectomy  Excellent
reviews on the choice of treatment have been written by Williams (1949)
and by Himsworth Morgans and Trotter (1947)
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relapse but decrease of thyrowd size and control by a small mamtenance
dose are good prognostie signs {(Williams)  The relapse rate 1s probably
not appreciably different with methyl thiouracl provided that
adequate treatment s given  Meulengracht and kjerulf Jensen {1918)
studied carefully the effects of thas drug  Of 111 cases treated for a
vear and followed up for 9 to 35 months after this only ten relapses
(mne per cent) occurred Relapses may often be controlled by a
further course of antithvrord drugs

Toxic Effects Mild or serous tone effects may be eapected m
about 13 per cent of cases on thiouraell (Van Winkle 1946) m about
11 per cent on micthyl thiouracil, and m two to three per cent on
propyl thiouracil  The majority of the toxie effects are nuld

Mild touie effects melude shin reachions enlarged lymph glands
headache, diarrhoen and dyspepsia  They need not call for cessation
of therapy ~ They are more frequent with large doses than with smilt
Fess common reactions are neuntts cedema of the legs and parotitis

Serious tosie effects mclude drug fever which may necessitate change
of treat and g Jlocytosis

Agranulocytosis has proved fatal mn several cases It occurred m
2 5 per cent of Van Wnkle s (1946) series of 5 74a cases treated with
thionraell  Xts frequency 1s not related to the size of the dose  Seventy
per cent of cases occur 1n the first two months but no stage 1s immune
A case has been reported after 12 months treatment  Persons showiug
an mitial mild granulopema from other cause are not more likely to
develop agranulocytosis than others when on thiouracls  Onset 1s
often sudden and routine blood counts are not of great help n predicting
it Fever malaise and sore throat ure better signs to watchfor and the
patient should be carefully mnvestigated whenever any of these occur
Prompt and vigorous treatment 1s needed includmg immediate
cessation of the drug blood transfusion and large doses of pemeilhn
A milder nentropenia 1s more common (44 per cent) It 15 n
mdication for greater care in treating the patient but does not
necessarily contramndicate further thiouracil therapy

Exophthalmos A mild mncrease i exophthalmos 1s frequent during
therapy with antithvrord drugs It 1s not usually of clieal sigmficance
but these drugs should be used with special care 1 eases of ses ere or of
mibgnant exophthalmos Sunultaneous thvrold admmstration 1
small doses helps to lessen this effect and does not materally mterfere
with the mfluence of the antithyroid drug on the hyperthvrod

symptoms .
Choice of Therapy Radigiodine though relatisely cheap 1s no

t cffectine use
reacily asalable and requires eaperience for 1ts mos!
The u)!’ltml choice lies thercfore between surgery and the antithyroid

drucs The mortahty from thvrowdectomy an the best thy roud clmes
5
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1s neghgible but this ugh standard 1s not mamtamed everywhere
The quality of the avaulable surgery should thercfore be a factor m
mahmg the choice for antithyroid drugs are preferable to medioere.
surgery  Cood surgery however offers a more rpd and more
permanent cure 1t removes an unsightly goitre but leavesascwr It
mvolies often more time off work and there 15 a small nisk of voeal
cord pardlysss or of hypoparathyrowdism  Antithyroid drugs are
slower 1n action less certain to produce pcrmanent cure and mav have
toxie effects They do not remove the goitre and can be given to
outpatients who are continuing at work  But good collaboration of
patient wath physieian 1s essential for their safe use for those on ant
thyroid drugs must report promptly the onsct of any symptom even a
mld sore throat to the physiian  Since m the later months of trent
ment the patient may feel himself cured lus close collaboration
becomes less easy to retamn  Supples of the drug should therefore
be so limited that he has to return frequently for observation Those
m whom for any reason good supervision cannot be maintamed are
ble subjects for th 1 Jodine alone 15 now seldom used

except 1 preoperative therapy

Surgery 1s the treatment of chowce m large nodular gottres in
intrathoracie goitres 1n certamn cases relapsing after adequate periods
of thiouraeil and when for psychological reasons 1t 1s desirable to avoid
an atmosphere of chronic invaldism  Sensitivaty to thiouracil or
evidence of tracheal compression are other reasons for preferring
suryery

Antithyroid drug therapy 15 suitable for women over 30 with mild
symptoms and a small goitre for those who refuse surgery and for
those who are bad surgical nisks especially from cardiac failure It 1s
lso useful for those who have relapsed after one or more partial
thyroidectomies It will be used more frequently 1 areas where good
thy roid surgery 15 not available but it 1s contraindiated when signs of
tracheal compression are present

Resort to radio todme may be made 1 those who have responded
badlv to antithyroid drugs either from sensitisity or from relapse
and who are unwilling or unsuitable for thyrodectomy Excellent
reviews on the choice of treatment have been written by Walliams (1919)
and by Himsworth VMorgans and Trotter (1947)
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RADIOACTIVE IODINE

Radioactrve sedine 15 1n effect a form of labclled’ 10dme which
behaves physiologieally exactly like normal 1odme yet can be detected
and measured wecurately 1n extremely small traces by menns of suitable
Gager counters  These counters record wutomatically the number of
radioactive atoms dismtegrating m a grien time  Radioactive jodine
or 181 thus erables the course of 10dine through the body to be i
sestgated in conmderable detml  When a small and harmless dose
(less than 100 microcures) 15 tal en by mouth mn a small amount of
water it rapidly enters the blood stream and starts to diffuse mto
the extracellular finds  Immediately both the thyrod gland and the
hidneys begin mdependently to remose it from the blood stream
Usually over 90 per cent 1s dealt with by these two organs less than
ten per cent remaming m other tissues of the bodv  The rates of
uptake by the thy~od and of excretion by the kidney are both related
to the concentration m the blood stream at any given moment Two
man factors therefore determmne the rate of removal of 1odine by each
organ m thewr mutual competition for the available dose Thyroid
uptahe at any moment 1s determined bv (a) the activity of the thy rord
and (b) the amount still in circulation wiich has not yet been remos ed
by ether thyrord or hidvey  The excretion rate by the ladney 15
determined amlv by (a) the depree of renal actiity and (8) the
imount of radio 1dine as yet uncaptured by the thyrord or the hidney
Since deviations from normal renal function are not usually of such
deree mn caces of suspected thvroid disease as to be a compheatm,
factor these effects can readily be used to estimate the actresty of
the thyroid gland  The rmld mmpairment of renal function somctimes
found 1 myscedema 1s not a serious compheation

Tt 15 found that Iy perthvroidism the rate of uptake of radio odie
by the thyroud 15 much greater than in the normal thyrod <o that
ely less 1s wvailible for excretion by the Lidney and a

ortionat:
e tion of the administered dose 1s excreted m 24 or 18

smaller propor
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hours  Inmyxademaon the other hand 10dine uptake by the thyroid
15 slow and small and a ligher proportion than norm+l therefore
appears w the urme  The range of excretion values found 1n 1 repre
sentative series of patients 1s —

ort1al 460 Jer cent m 48 hours
1yperthyro d 10—
Ayxedema

a—d0

Tests using thus prneiple may thus be of very great value 1 the
diagnosis of suspeeted byperthyroidism or myxcedema  They ean be
earnied out on hospital out patients  They have a particular value in
auricular fibnillation with cardiac farture and 1n other conditions where
the basal metabolic rate 15 not 7 rehable enterion  The only requrre
ments of the test are the mntroduction of the tasteless and mnocuous
dose mto 2 fastin, stomach and the careful collection of all subsequent
urme for tho dws  Teams capable of analysing these speeimens for
rwlio rodme are ncreasing 1 number throughout the country and the
test may be expectcd to establish itself as a routine diagnostic procedure
n many centres

Certamn precautions must be obsers ed if fallactous results are to be
avorded  No 1odine other than that occurnne naturally 1 a normal
diet should have been tahen for two or more weehs beforc the test
I'hiouraeil drugs thiocyanates wd thyrowd extract must be avoided
for a sumilar time  Renal function should not be seriously impaired
and exteusive acdema may also iterfere with proper results  Juvenn
the absence of the above phcating factors 1 results
conflicting with clinieal impression are occasionally met  They may be
particularly mformative for they should suggest exo,enous mfluences
Thus a high 1odine exeretion 1n a subject with thyrotosie signs should
suggest that the latter are due 1o excessne thyroxd admimstration
Signs of mysadema associated with a low 10dine excretion should
raise suspieion of o drug as cause of the myxcedema  Thaocyanate
which 15 sometunes given for bypertension can do this so also can
resoreanol when absorbed through the shon of a chronte uleer to which
1t luis been apphed (Bull and Fraser 1950)

The vmount of radio 10dime present tn the thyroid gland at any time
can be measured by a Geiger counter suitably placed close to the neck
The rate of uptahe of 10dine mto the gland after a test dose by mouth
or travenously ean thu be measured directly Rapid uptake 1s
<k sstie of hyperth slow or mmimal uptake 15 found m
myxaedema and the method 1s of dsagnostic value  If the plasma
content of 1adio 1odtne 1s simultancously measured a thyroid 10dine
clearance ean be measured analogous to the renal urea clearance
Pochm (1950} beheves that tlus will prove the most reluble test of
thyrord activity  The normal clearance rate vares from 7 to 42 ml
per nunute  Fuenan mild Graves disease clearances of over 100 ml
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RADIOACTIVE IODINE

Radicactive 1cdine 15 1 effect a form of labelled 10dme which
behaves physiologically exactly lihe normal 1odine yet can be detected
and mcasured accurately m estremely small traces by means of suitable
Geiger counters  These counters record vutomatically the number of
radioactive atoms disintegrating in 2 grven time  Radioactive 1odme
or 131 thus cnables the course of rodme through the hody to be n
vestigated m considerable detail  YWhen a small and harmless dose
(less than 100 nucrocuries) 15 taken by mouth in a small amount of
water 1t rapidly enters the blood stream and starts to diffuse to
the extracellular fluds I dately both the thyroid gland and the
lidneys begin independently to remove 1t from the blood stream
Usually over 80 per cent 1s dealt with by these two organs less thu
ten per cent remaning m other tissues of the body The rates of
uptake by the thy-ord and of excretion by the Lidney are both retated
to the concentration m the blood stream at any gnen moment Two
main factors therefore determme the rate of removal of 1odme by each
organ mn therr mutual competition for the avalable dose  Thy rod
uptahe at any moment 1s determmed by (@) the actrvity of the thyroid
and (b) the amount still in eirculation which has not vet been remos
by either thvroid or hidney  The exerction rate by the kdney
determmed mamb by (a) the degree of renal actinty and (b) the
mount of radio 1odine as yet uncaptured by the thyroid or the hidney
Since deviations from normal renal funetion are not usually of such
degree mn cases of suspected thyroid disease as to be a complicatn,
factor these effects can readily be used to estimate the actnity of
the thyrod gland  The mild impairment of renal function sometinies
found m myxadema 1s not a serious complication

1t 15 found that m_ly perthy roidism the rate of uptake of radio 1odine
by the thyreid 15 mueh greater than i the normal thyroid so that

roportionately less 1s avallable for excretion by the hidney and a
Em'nllcr proportion of the adminstered dose 1s excreted 1 24 or 18

Report to the Council
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neoplasms however do not concentrate 1odine and are thus immune
to the tone cffects of the dru,, which does not reach a saflicient con
centration m them It bas been shown that some mnert metastases will
deselop abihty to take up the 10dine adequately either after complete
thy roidectomy or after mjection of thyroid stimulating hormone  In
one series of 21 cases of non functionng metastatic thyrod cancers
(Rawson, Marmell et al 1948} eight developed ability to concentrate
10dmne after complete thyrodectomy  The time required to produce
the change vaned from one to 32 months Thyrodectomy ether
surgteal or by uradiation 15 thus a desirable preliminary to treatment
of thyroid metastases with radio 1odine  In another representative
sertes of 30 thyrod carcinomas (Seidhin Rossman Oshry and Siegel
1949) 12 were treated with radw wodine  Seven are still Iving and
mproved, five have died  Two have survnved more than five years
and biopsy has shown that metastases can lose all viable tumour tissue
Fhere 15 no correlation between dose admunstered and clinieal result
the concentration n the thyroid tissue itsclf 15 the variable but deter
mimng factor  Staty to 300 millecunie doses are usually given and are
repeated at intersals Some depression of hemopowetic tissue may
oceur as a side effect but great chnieal impros ement often accompanies
the regression of the metastases
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HYPERPARATHYROIDISM
There has i the last decade been 2 very considerable clanfication
of the eriteria nccessary for a diagnosis of hyperparathyroidism and
a greater appreciation of those conditions with which 1t 1s hable to
be confused  Much of this work has been due to Albmght and Ius
fellow workers (1931) who have been able to dia_nose parathyroid
adenoma mm « number of cases m which the classical T features of osteitis
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per mmute are usually found The test 1s thus a sensitive one and
1sindependent of renal function changes It can readily be carmied out
on out patients and can be completed within an hour Tramed
worhers are necessary 1f results are to be rehable

Direct measurement over the neck ran be used to determume whether
a thyroid adenoma or carcmoma has 1odme concentrating power or not
A toxie adenoma can be detected in this way  The majonty of thyrod
neoplasms do not concentrate jodme and cannot be treated with
radio 1odine  Demonstration of 1odine concentrating power 1s thus
an essential prelimmnary to treatment of thyroid neoplasms with this
substance Metastases 1 lungs, abdomen or clsewhere may be
simalarly investigated for concentrating power prior to consideration
of therapy

Radioactive Todine 1n Therapy  When radio 1odine concentrates
m thyroid tissue n sufficient concentration 1t emits during its dis
mtegration gamma rys of suffiment intensity to be destructive to the
thyvroid cells  The doses used for diagnostic mvestigation are well
below the tovic level Larger doses have therapeutic value they
cause hy peractive tissue to shrink and become nactive and neoplastic
tissue to regress

In hyperthyrodisim a single dose of 200 to 250 microcuries of radio
1odine per gram of thyroid tissue will often control the condition  The
effective dose varies somewhat among individuals My ieedema
sometimes supervenes but can be readily treated by thyroid In one
senies of 16 patients (Soley Mler and Foreman 1949) the thyrod
state was returned to normal within four months in 42 Transtent
tenderness of the thyroid and rise n basal metabolic rate mav oceur
but both are usually mild and the gland dimmishes progressively
size Recurrence mav oceur later and may be controlled etther by
ordmnary 10dme or by a further dose of radio todine  Vealliams (1949)
has reviewed his experience of its use 1n a series of 109 cases It s+
popular form of treatment with patients because of its extreme
simpherty

Although no scrious effects of radio 1odme therapy have yet been
reported there 1s a possibility that careinoma or genetie effects m1y
become momfest at a later date  Because of this radio 1odie therapy
1s at present being used with caution and 1s generally reserved for
persons over 40 ycars of age and for those who for surgical or other
reasons are poor surgical rishs  Cases showing recurrence after
thyroidectomy have also been treated Thus radio todine therapy
should not generally be used for those cases suitable for surgery or
responding well to antithyroid drugs

In thyraui carctnoma greater rishs may
radio odine  therapy 15 more evident

be taken and the value of
The majonty of thyrod
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Biochemitcal Criterfa in Hyperparathyroidism  The essential
chemical changes 1n the absence of which hy perparathyroidism should
very rarcly be diagnosed are a raised_serum calewm 2 _low_serum
phosphorus and evidence of cucessive exerction of _calclum 1 the
unne  These changes must always be assessed with close reference
to the chmeal probabulities

Serum Calenon \ nise m serum caleum concentration above the
normal upper It of 11 nullgrams per 100 cubic centimetres occurs
n the great majonty of eases  Considerable fluctuations in the serum
calcium level above and below the average may oceur so that a single
normal figure should never be aceepted s evidence that hy percaleemia
1sabsent  Although n general the rise n serum caletum tends to be
proportional to the seventy of the disease yet many cceptions do
occur well marhed disease being sometimes associated with only 1
mld nse m serum caleum  In the recent nalysis of 24 cases by
Keating and Cook (1940) serum ealeium was always above 10 null
grams per 100 cubic centimetres m ecases with well marhed bone
changes ranging from 10 4 to 18 milligrams with an avarage of about
1o milbgrams  But 1n cases with less evident or absent bone changes
four had an average serum caleum withuin normal hmits — Of these
one had tynical osteitis fibrosa cystica the other three renal caleuh It
is very probable that these latter would have been mussed m many
climes with less experience of the disease

A nse in serum ealeium 1s not by itself adcquate e dence of hyp r
parathyroidism even when lities are
Present in the bones vScrum caleium tends to rise when serum protein
concentration nises and this occurs frequently m multiple my elomatosis
and sometimes 1n s dosts and i g 1 tosis of bone
In multiple myelomatosis moreover a secondan parathyroid hyper
plasia may develop and thereby merease still further the resemblance
to pnmary hyperparathyroidism It 1s prudent therefore to mterpret]
the scrum ealeium with reference to the plasma protem concentration

Serum Phosphate In spite of the rapid release of phosphate from

bone and 1ts rapid excretion 1n the urme the serum phosphate con
centration 1s charactenstically Jow. 1n hyperparathyrowdism  The
reduction may be slight however and figures range from 3 5 mullrgrams
down to 1o mulligrams per 100 cubic centimetres A markedly low
serum phosphate may be a very useful diagnostic pomnt especially
if there are minimal bone changes  In the relatsvely infrequent cases
m which renal failure 15 present this tendency may be masked and
the phosphate normal or ev en raised in the blood

Serum Phosph Alkaline phospt m serum 1s considered

to provide an mdex of osteoblastic activity provided that liser damage
1sabsent A nise abos e normal is usual m bone diseases 1n which new
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fibrosa cystica were laching A full resiew of the chinical features of
the condition has been published by Keating and Cook (1945} and an
extensive study of the relations of hyperparathyroidism to other hone
discases has been made by Snapper (1943)

It 15 now usual to distingmsh between a primary and a secondaty
form of hyperparathyroidism though the distwnction 1s not a sharp
one Primary hyperparathyrodism 1s usually assoctated with an
adenoma of the gland, removal of which brings cure Bul some
cases of apparent primary hyperparathyroidism occur m which a
generahised hyperplasia of all four glands 1s present (Albright Sulho
witch and Bloomberg 1938) Thas 1s particularly lihely to be found
among those cnses Inching the developed prcture of ostertis fibrosa
cystica  Secondary hyperparathyrordism 1s encountered 1s a complica
tion of chronie renal fallure (q v ) n multiple_myelomatosis and
less commonly 1 gencralised earcinomatosis of bone It 1s associate
with a generahsed hyperplasia of all four glands and when present)
mav add considerably to the difficulty of diagnosis of the primar,
bone lesion

Lhe classical form von Reckhlinghausens ostestts fibrosa cystica
which 1s associated with a parathyroid adenoma 1s well known but
the presenting chmeal picture 1s sometimes far less clear  Thus m a
series of 67 proved cases reviewed by Cope (quoted by Keating, and
Cook 1945) the classieal picture of osteihis fibrosa cystiet was present
m only one third mmmmal or atypical bone lesions were found 1n
another third, whilst the remamder lached all evidence of bone
imvolvement It follows that many cases will be nussed 1f the belief
persists that bony changes or symptoms are a necessary feature m
the diagnosis of hy perparathyroidism

Hj perparathyroidism 15 associated with a large excretion of caleium
and phosphorus i the urine and s a result of this renal caleult are
very liable to develop and a history of recurrent calculus formation
especially of caleum phosphate or oxalate stones should alwiys
raise the question of a possible causative hyperparathyrordism

Caleium salts may less commonly be deposited considerable
amount n the renal medulla In this event the case may present
as one of impairment of renal function with nitrogen retention and
the calaum deposition i the renal medulla may be revealed as a
fine stipphing or more extensis e shadons m the renal A ray \

In summary thercfore the disease may present as (1) typicd
ostettrs fibrosa cystica (2) renal caleulr espeerally recurrent with or
without osteoporosis (3) generalised osteoporosts aithout cyst Jforma
tion and (4) renal fadlure wath caleified hidney  In all these ]“{::
recourse must be had to brochemical myesbigations to establish

diagnosis
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Under these conditions Keating and Cook (1945) found urmary
ealelum excretion rates ranging from 210 to 680 nuiligrams m I8 out
of 19 cases studicd The majonty were between 210 and 320 mull
Wrms

Treatment Speoific treatment consists m discovery of and
remos al of the parathyroid adenoma  The tumour 1s rarcly palpable
A ryy of the asophagus may give a lunt to the localisation of the
tumour by showing a deformuty of the shadow Adenomata may be
multiple or the parathyroids may be embedded i the thyrod gland

mg subtotal thyroid v Any susy tumour found
should be examined by frozen section before the operation 1s completed
to evclude 1its bemg 2 thyroid adenoma or hymphod tissue Full
surgical details have been diseussed by Cope (1941)  Occastonally
a qenerahsed hyperplasia of all four glands 1s present and m tiis
cvent three of the four should be remosed  Successful operation 1
mdicated by a prompt fall m serum cileum to normal or below
There my occur under these eircumstances tetany and ohguna  The
onset of tetany 15 often determined more by the magnitude of the drop
1n serum ealejum concentration than by the final figure  In cases with
lugh pre operative phosphatase and heavy bone involvement tetany
15 particularly hikely to occur owin, to the rapid uptake of calaum
Ly the recaleifvin, bones (Cope 1941) Continuous mtravenous
caleim gluconate may be necessary to osvercome this hypocaleera,
m the early staes Parathormone should not be used Later
antramuscular calesum 1s very yaluable and oral caleam should be
continued for several months after operation <ince the bones continue
to absorb much ealeium for a lon,, period

Fibrous Dysplasia of Bone

Albright Butler Hampton and Sputh (1987) have called attention
to an uncommon but important chme+l condition which has frequently
been confuscd with hyperparathyroidism  The svndrome deseribed
by them 1s charactenised by fulti focal areas of ostertis fibrosa assocuated
with patehy cutancous piimentation and by sexual precocity especially
mn females  This condition has been reviewed by Falconer and Cope
{194.) who described two typical cases The syndrome 15 now
aceepted as a cunons vapant of a multifocal bone disorder separated
as 1 chmeal entity by Lichtenstein (1938) and called by ham  poly
ostotic fibrous dysplasia  In this a fibrous dysplasia of bone growm,,
1n the marraw spaces causes expansion and atrophy of the shaft

Pathological fractures are common and gross bony deformuty
especially of the' femur readily results (Figs 33 34) Affecting
especially the long bones and the pelsic and shoulder gwdles the
radiological pecudocystic appearances may suggest ostetss fibrosa
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bone formatson 3s taking place even when bone destruetion s sumtl
tancously occurnmng  Phosphatase 1s usually rused therefore m
hyperparathyroidism  when bone nvolement 15 2 promncnt
feature
A Ingh serum phosphatase 1s frequently found m Ier disease and
m Pagets osteitts deforprans but 1t may help in the differentia
dignosss from multiple myelomatosis m which the serum phosphtase
15 usually normal
Unfortunately several phosphatase units are m common use and
confusion may thereby be caused Normsl figures are two to five
Bodrsky Umis or 5 to 13 King \rmstrong Units  The Iatter umt s
raughly one third of the former
Urmnary € alenen Lxerchion The pazathyroid hormone not ondy has
" speeifie action 1 hiberating caleium and phosphate from bones but
ako appears to hwe 1 direct aetion on the hudney leadumg to m
merensed urmary everetion of these wons
Barney and Sullowiteh (1937} bave devised a simple clmeal test
wineh grves a ranh and rapid mdication of hypereslemurty  Ther
reagent is made pp as follons -
Oxalie Acd 25 grams Ammonium Onalate 25 grams Glacal
Acetie Aesd 5 enbic ceptumetres and Distilled Water to 100 cube
centimetres
\ small quantity of tins reagent 1s mrsed with an equal volume of
urne wineh has been previously made aod to htmus with acetie avd
The muture 15 observed wfter two mmutes In normal ummes a
fant turbidity 15 produced  } marhed or heavy mlky preapate
rapidly ndicates excessive calesum cveretion  If renal disease bas
heen evcluded 3 mummal preapitate by this test m o concentrated
urmne rales out hypexparathy rosdism
Quantitative estimation of the urmary ealoum output on a knows
and low caleum mtnke s of espeaal value 1 diagnosis  Eneessie
exceretion of calewum s an almost myvanable findmg  The estimation
1s both swnpler 'nd of more value than 1 complete calem balance
esperument i which proper collection of the staals orver 1 short penod
may he difficult  Elmshe Fraser Dushil)l and others { 1933) have
desenbed three proved cases of hyperp rathyroidism m two of which
there wAs no negitive caleam balance exeept on verv low eafom
intahes yet all three showed eveessive urmary elesm everetson In
detecting such excessnve exeretion a fixed det of hnoun low caloum
content should be used  Albri it uses one contmming 120 pulligrims
of calaum a day  On such a diet most normal persons w it exerete
Jess than 100 milligrams of calewm i the unne per day Facretian
yates between 1a0 wnd 200 malligrams are suspietous und figures o167
200 nuflgrams 2 d definstels abrormal
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Under these conditions Keatin, and Cook (1940) found urinary
caleum excretion rates ranging from 210 to 680 mulligrams n 18 out
of 19 cases studied The majonty were between 210 and 820 mill
STms

Treatment Specific treatment consists ui discovery of and
removal of the parathyroid adenom:  The tumour 1s rarely palpable
Ny of the asophagus may give a hint to the localisation of the
tumour by showmng 2 deformity of the shadow  Adenomata may be
multiple or the pdra”l)mlds may be embedded in the thyroid gland

tating subtotal thyroide Any susp tumour found
<hould be examined by frozen scctmn before the operation 1s completed
to exclude its being 1 thyrod adenoma or lymphord tissue  Full
surgcal details have been discussed by Cope (1941)  Oceastonally
a generaliscd hyperplasia of all four glands 1s present and m ths
cvent three of the four should be removed  Suecessful operation 1
dicated by a prompt fall m serum cleum to normal or below
There may oceur under these eircumstances tetany and oliguria  The
onset of tetany 1s often determmed more by the magmtude of the drop
1 serum calerum concentration than by the final figure  In cases with
lugh pre operative phospbatase and heavy bone miolvement tetany
15 particularly hkely to occur owing to the rapid uptahe of caleum
by the recaleifyingy bones (Cope 1941) Continuous intrasenous
caleam gluconate may be necessary to overcome thus hypocaleemi
m the early stages Parathormone should not be used Later
intramuscular caleum 1s very valuable and oral caleium should be
continucd for several months after operation simce the hones continue
to ahsorb much caleium for a long perrod

Fibrous Dysplasia of Bone

Albnght Butler Hampton and Smuth (1937) have called attention
1o an uncommon but important chnieal condition which has frequently
been confused with hyperparathyroidism  The syndrome desenibed
by them 1s characterised by fult: focal areas of osteitss fibrosa associated
with potchy culancous pi,mentation and by sexual precocy cspecially
i females  This condition has been reviewed by Falconer and Cope
(1942) who described two typieal cases The syndrome 1s now
accepted as a curous vanant of a multifocal bone disorder separated
as a chinieal entity by Lichtenstem (1988) and called hy hum poly
ostotic fibrous dysplasia  In this a fibrous dysplasia of bone growm,,
m the marrow spaces causes expansion and atrophy of the shaft

Patholocal fractures are common and gross bonv defornuty
especally “of & femur readily results (Figs 33 34) Affecting
(spec‘lall) the long bones and the pelvic and shoulder girdles the

3!

bt o ystic app may suggest osteitsis fibrosa
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cystica “Lius fibrous dysplasia daffers from hyperparathy rodsm
however, m the following pomts (1) In spite of the multifocal
peeudacy stie appearancee, X ray shows no tendency (o generaled
ostcoporosss {2} Seram caletum md seram phosphorus are norm

i 37 Fibrous dysplats of hone with seaadt
precocdy (Wbnob__yuteme) aged deven
i

(Faleoner o0 104.Y
{w} derum phosph stase is normal or only shghth rawsed (4)‘2::;:’
no pegative erletsm balance of excessive urmary € ‘(cmmtc‘st e
(5) The basc of the shull often shows mtense selerosss meun _r‘m e
freguent osteoporosts of hyperparathsroxism {6} 3t 15 2 0

2 hasammne stitionary m aduft bfe X}
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Fibrous dy splasia of bone 15 helies.ed ta be a deselopmental anomaly
and 1s not associated with disorder of parathyrowd function but
fruitless search for parathyroid adenomn w1s often made before the
nature of the malady was recogmised

- e S e

T56 25 N\ 7ay of mglt femur of case slown nF g o0 demon
strating | eudocyst ¢ appearance of bune
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ADDISON’S DISEASE

Diagnostic Tests In 1938, Cutler Power and Wilder introduced
a diagnostic test designed for ambiguous cases Tins_depended
essentially on the faet that the abihty of the 1:dney to retam sodum
chlonde under conditions of lack of tlus salt 1s marhedly mmpured
where there 1s adrenal cortical madequacy  The test distmguishes
farly sharply between those with normal adrenal function and those
with scrious imparment It suffers however from the grave dis
advantage that 1f appled to an advanced case of Addison s Disease
the conditions of the test are very lable to precipitate « serious
Addisonn_cnisis requinng prompt treatment (Wallson, Robmson
Power and VWilder 1942)

Because of this danger 1t scemed desirable to apph « less drashic
prelimmary test capable of detecting the more gross cases of adrenal
msufficiency  Robinson, Power and Kepler (1941) have accordingly
introduced two simple chmeal tests for this purpose The first of
these 15 based on the empirically observed fact that patients with
Addison s Disease fail to show the normal degree of diresis following
aTapid water mntahe  The sceond test which 3s convemently made
at the same tume as the first 15 dependent on the tendency of the
ladney n Addison s Disease to retain urea whilst allowing the exer etion
ot an excessty e amount of sodwim chlonide  The wmterpretation of both
tests 1s hased on empiical findings i a large senies of normaland adrenal
deficient patients

Test }; Three ordmary meals are allowed on the day before the
test but no extra salt 1s taken No food or drinh 15 allowed after

6 pm The bladder 15 emptied_at 1030 pm and the ummne then

vouded 15 discarded  After this time all urme 1s carefully collected

until 780_am when the bladder 15 agam emptied All unne
voided during this night perod 15 mixed and its volume 1s mcasm‘cu((]

It 15 saved for subsequent use m Test 2 No breahfast 1s tahen an

the patient empties the bladder agamn at 8 30 a m and 1s then given

a volume of water fo dnnk equivaleut to 20 eubie centimetrcs pcll‘

Jalo of body weight (9 cubic centimctres per 'Eound) The tﬂmb

quantity of water should be drunk within 4o mifiutes The Im“m:d

rests quietly in bed during the mornmg bemng allowed up only ;0 ‘ll;t

unme at hourly ntervals between 830 a m and 12 30 when the
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1s completed The volume of each of these hourly specimens 1s
measured

If the volume of anv hourly mommg specimen 15 Jreater than
the total volume of the night specsmen then the test 15 considered
negative and Addison s disease 15 unlihely  If the volume of the
largest hourly specimen 1s less than the volume of the might unne
then the test 1s positive and Addsons disease 15 not excluded
It 1s then necessary to proceed to the second test

Test 2 For thus test the only additional requirements are a blood
sample tahen at the end of Test 1 and n analisis of the plasma
from this and also of the mised might urine specimen for urea and
chloride  From the figures so obtamned a factor A 1s then caleulated
where A=

Unine urca (mg%,) x Plasma Cl (mg? } P Vol dav urine
Plasma urea (mg%, Urne Cl (mg%) Vol might urine

In this formula the volume of day urne means the yolume of the
largest hourly speezmen m the morning specimens i Test 1 Jf
the value of factor A derved mn this manner 1s greater than 30
hen there 1s probably no Addisons disesse  If A 15 less than 20
then Addrons disease 1s very_probably present provided Diat
sub acute or chronic nephntis diabetes _nsiprdus and severe
dehydration can be excluded
These tests have been tried out by therr origmators i 38 cases of
Addison s disease and 1 50 other persons  Test 1 was never negatne
in Addisons disease A few persons not suffenn, from \ddisons
disease may give positive results m Test 1 but these can usually be
exeluded by Test 2 The admumstration of cortin or desoxycorty
costerone acetate interferes with the tests and such substances should
be ommtted from treatment for at Jeast two days before the test In
occasional cases ambiguous results are obtamed in both these tests
In such errcumstances the onginators hase found little extra advantage
1s gamed by proceeding to the Cutler Vilder and Power test For
this reason the details of this test are not _1ven here and reference
should be made to the or,tnal paper

Treatment Considerable evperience has now been gained 1 the
handlm,, of cases of Addisons disease both with natural cortical
extract and with the synthetic desoycorticosterone acetate and a
collected series of 158 cases has been published by Thomn Derrance
and Day (1942) It appears that the proportion of cases due to
tubercle has fallen during the past 30 years bemng onlv 10 per cent
in this series compared with 76 per cent 1n a sertes collected by
Conybeare and Villis (1924) between the vears 1904 and 1923  Cases
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due to fibrosis are more hikely to be responsive to replacement therapy
for long peniods than are those due to tubercle

Manv of the mulder cases of Addisou s disease are greatly henefited
amd may be mawtamed satisfactorily for considerable periods by an
inerease n Salt mtake alone  This salt mav be added to the food
taken m mull or given 1 enterie coated capsules with meals Tt 15
often well tolerated but may eause nausea or diarrheea in some subjects
Tl:je usual doses of extra salt aimed at should be from four to ten grams
a day

A low_potassium diet 1s now regarded as of doubtful value and has
been known to produce a condrtion resembling family pertodic paraly sis
In cases of mulder type without urgent symptoms increased salt mtohe
should always be tmed before embarhing on expensive replacement
therapy but 1f with <alt alone snffieient climeal ymprovement cannot
be obtamed or if more severe symptoms deselop, then substitution
therapy must be started  Eatra salt should then be reduced to about
three grams a day, since mjection of cortical extract or desows cortt
costerone, acetate facihtates a rapid retention of sodum and of water
m the body causng cedema, hypertension or dilatation of the heart
with congestiwe fatlure  If such signs are already present eatra salt
should be campletely omutted

In cases of modcrate severty desosycorticosterone acetate 1s
generally grven 1n preference to cortical extract  An averagc startng
dose 15 five mihgrams mtramuscularly per day reduced later when
the mamtenance requirements nre bemng determmed  The adwints
tration of this hormone will usually produce farrly rapd impros cment
1 the lethargy the anoresia the muscular weahness the vomutmg
and the tendency to dehydration The blood pressure rises even fo
above the normal  The disturbances m the electrolytes m hody
flwds are restored  Total plasma volutue 15 raised to normal or above
and mirogen retention if present is reduced Absorption of carbo
hydrates from the mtestme 1s improved but carbohydrate metabohsm
15 not fully restored to normal and a tendency to develop hypo
glvexnua mav persist

Swgns of overdosage at this stage mclude (a) hy pertension (b}
generalised cxdema (¢) cardiac dilatation and congestri & farlure and
may demand reduced dosage of both salt and hormone Hypo
glycemia 38 not an mdication of overdosage but because desory
corticosterone acetate unhhe the natural extract does not fully
correct the disorder of carbohydrate metabohsm a tcndency to Iy po
glycremic attachs may reman but 1s usually controlled by frequent
carbobydrate feeds

YW hen satisfactory
pot before the question of ablet 1mp

tenance has been ach Q by mgection but
Ji should be dered
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Ve hule this has the advantages that 1t ehminates the need for fr.quent
mjections, provides a more steady supply and ficiitates a more
econumical utisation of the hormone 1t has the disadvantage that
once tablets are implanted the dosage 15 no longer under control and
that the ratc of absorption vares appreciably so that dosage 1s not
accurately hnown  To proside some control oyer the therapy pahients
treated with tablet ymplantation should be in receipt of three to four
grams of extra salt daly so that this amount ean be vaned according
to therr fluctuating needs  Full details of the techmque for handhng
patients treated by tablet implantation are given by Thom Dorrance
and Day (1942) Each 125 milligram tablet implanted 1s equivalent
to an aserage daily absorption of about ¢ 5 mulligrim of hormone so
that a patient who has been balanced on four milligrams a day will
need m theory the implantation of eight tablets These tablets may
be expected to provide a steady mamntenance supply for six months
ot more after which time they will need renenal In actual practice
daily requirements from tablets are rather lower than wath myections
and shbtly less than the calculated number of tablets should be
implanted

Addisoman Crisis A cnsis mn this disease 15 a serious medical
emergency callmg for prompt and energetic treatment which is
directed to two fundamentally important factors the restoration of
plasma 1 olume and of blood pressuze on the one hand and neutralisa
tion of the tendency to hypoglyceemia on the other  Thorn Dorrance
and Day (1942} recommend the following line of pracedure —

1000 to 1500 cubie centimetres of glucose salne with 2» eubi
centimetres of aqueous adrental cortical extract added 15 grven mtra
venoush  An additional ten cubic centunetres of extract 15 gnen
subcutaneously and this dose 1s repeated every two to four hours
A further 1 000 to 1 500 cubie centumetres of glucose saline 1s repeated
m 12 hours and then repeated daly until fuids are being tahen well by
mouth 4n mmtal dose of 20 mullig; of desovycor
acetate mn o1l 1s g en intramuscularly 1n divided doses and five to ten
nulligrams are repeated daly  Blood pressure ts frequently deter
mned  If the systolie falls below 90 millunetres I, an mjection of
onc cuble centimetre of adrenalin 1 o1l intramuscularly 1s ndieated
and the dose of mjected desonycorticosterone should be rased If
howerer a fall of blood pressure occurs in the presence of sodium
chlonde and water retention then the number of infusions must be
reduced and further adrenal cortieal extract gren wmstead of desaty
corticosterone acetate Plasma transfusions may be of help under
these conditions

Cortisone m Addison s Disease It has long been recogmused that
desorycorticosterone daes not provide a complete replacement therapy
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due to fibrosis are more lihely to be responsive to replacement therapy
for long periods than are those due to tuberele

Many of the milder cases of Addison s disease are greatly benefited
and may be mamtamed satisfactonily for considerable periods by an
mcrease m salt take alone This salt mav be added to the food
tahen m mulk or given 1 enteric coated capsules with meals Tt 1s
often well tolerated but may cause nausea or diartheea m some subjects
The usual doses of extra_salt aimed at should be from four to ten grams
a day

A low_potassium diet 1s now regarded as of doubtful value and has
been known to produce a condition resembling famly pertodic paraly sis
In cases of milder type without urgent symptoms ncreased salt mtahe
should always be tried before embarhing on expensise replacement
therapy but if with salt alone suffictent cltnical improvement cannot
be obtamed, or if more severe symptoms develop then substitution
therapy must be started  Entra salt should then be reduced to thout
three grams a day since mjection of cortical extract or desovycorti
costerone acetate facilitates a rapid retention of sodium and of water
m the body causing cedema hypertension or dilatation of the heart
with congestive fallure  If such signs are already present, estra salt
should be completely omitted

In cases of moderate severity desoxycorticosterone acetate ts
generally given m preference to cortical extract  An average startng
dose 1s five_mlligrams intramuscularly per day reduced later when
the maintenance requirements are bemng determmed The adminis
tration of this hormone will usually produce fairly rapid improsement
1 the lethargy the anoreata the muscular weakness the onuting
and the tendency to dehydration The blood pressure nses even to
above the normal The disturbances m the electrolvtes mn body
flwds are restored  Total plasma volume 1s raised to normal or above
and nitrogen retention 1f present 1s reduced Absorption of carbo
hydrates from the mtestme 1s improved but carbohydrate metabolism
15 not fully restored to normal and a tendency to develop hy po
glyeemia may persist

Signs of o erdosage at this stage nclude (a) hypertension (b)
generalised cedema (¢) cardiac dilatation and congestive failure and
may demand reduced dosage of both salt and hormone Hjpo
glycemia 15 not an mdication of ov erdosage but becausc desoxy
corticosterone acetate unlike the natural extract does not fully
correct the disorder of carbohydrate metabolism a tendeney to hvpo

1y caerme attachs may remam but 1s usually controlled by frequent
carbohydrate feeds

When satisfactory mam
not before, the question of tablet umplantation sh

tenance has been achieved by mjection but
ould be considered
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many drugs and many infections cause a rapid loss of sterouds
chalesterol and ascorbicacid from the adrenalgland  These changes are
believed to be due to mereased production of ACTH by the pitwitary
which 1 1ts turn 1s stimulated by the hypothalamus The changes
1n the adrenal are associated with an imcreased output of 1ts glycogenic
bormones probably cortisone and compound F There 1s an increased
exeretion of these in the urine  One of the effects of these compounds
15 to lower the number of circulating eosmophl cells 1 the blood
These conditions of stress are therefore associated with an cosmopenia
which tends to contmue as long as overaction of the adrenal p rsists
This 15 a normal response to stress and 1ts occurrence mdicates a proper
funetioning of the pituitary adrenal system whlst 1ts absence 1mphes
madequacy of the system the commonest pomnt of falure bemng
probably the adrenal gland itself The factor mitiating this stumu
lation of ACTH production has not been identified with certamty
but the effect can be produced drenalin etther mts ly or
subcutaneously  This action of adrenalin makes possible the testing
of the system mn a simple chnical manner

The Adrenalin Test A blood eosinophil count 15 done m the
mormng on the fasting patient and 0 8 mg_of adrenaln 1s then injected
subcutaneously Tour hours later a second eosmophil count 15 done
If the normal pitwitary adrenal system 1s functiomng a drop of 40 to 60
per cent 1n the eosinophil count will occur and this 1s ndependent of
the absolute level of eosmophils except m allergic cosinophilia when
the drop may be less A failure of the cells to fall or a drop of less
than 80 per cent s mdicative of madequacy of the system The
bloch may be in the adrenal the pituitary or possibly even i the
by pothalamus  The test dows not locate the site of the block but the
clmreal bachground will frequently suggest the site of abnormality
Thus i suspected adrenal madequacy = negative response to the test
15 uscful supporting evidence In hypopitwitarism the test 1s also
frequently negative but many cases of undoubted clhnical Lypo
twtapsm are encountered in which a positive response 15 obtamed
The test 1s thus of conciderably less value m the diagnosis of hypo
pituitansm

Criticisms hase been brought agamst the test on the theoretical
grounds that spont: v m blood 1 count may
mterfere  In practice the test has proved a useful ehmeal tool when
interpreted with discretion  But if the result of the test 1s to be used
to estabhsh a dagnosis or as a jushfication for therapeutic action
then it should be repeated two or three times to ehnnnate possible errors

If chmeaj evidence 15 lacking further help in localisation of the site

of defiaency may be got by repeating the same test after an mjection
of 25 mg of ACTH mstead of adrenalin
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for Addison’s discase, but that durmg periods of stress sueh as infection
or operation, something more 1s needed ~ Tor such emergencies 1drenal
cortical cutract 15 generally used It now appears that cortisone
provides much if not all of the hormenal action lackmg i DCA

Cortisone can be given with ady antage to many cases of Addisons
disease who are not under spectal stress  In doses of 1o to 30 mg
daily there 1s improved appetite and gan 1n weight physical and
mental capacity are improved and the tendency to hypoglycamia 1s
alleviated  Cortisone 1s supplementary to and does not replace the
use of salt with or without DCA which 15 needed to mamtain electrols te
balince for the effect of cortisone on the electrolyte balance 1s mmor
and not to be compared with that of DCA  Cortisone 1s especially
mdicated for those cases of Addison s disease which reman mn sub
normal health on optimal doses of salt and DCA It 1s also valuable
for the relief of symptoms referable to a tendency to hypoglycemin
Fully documented reports on the long term effects of cortisone mn this
disease are not yet available It 1s likely that special caution will be
needed 1n trying it on cases where the @tiology 1s tuberculous for there
1s esperimental evidence i ammals that cortisone lowers body
resistance to tuberculosis  If there 1s associated diabetes mellitus this
may be aggrarated by the cortisone for msulin resistance 1s inereased
Pellets of cortisone have been mmplanted with success, but these are
not hkely to be availible for some time

In all periods of stress such as infection trauma operations and
pregnancy larger daily doses are needed up to 200-300 mg per day
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16 1000
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D and WisoNy D L (19 0) (review) Chmcal u efulne s of ACTH and cortisone
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THE PITUITARY—ADRENOCORTICAL SYSTEM
uch progress has been made 1n the last few years m clumdnnnﬁ
the important role of the adrenal gland m conditions of stress of Ial
types 3 wide variety of nowious stimuli meluding exposure to cold
loss of blood physical trauma fractures surgical operations burns
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antcrior lobe It 1s still uncertain whether these mndicate primary
abnormality of the pitmtary or whether they are secondary changes
resulting from overaction of the adrenal cortex  Since the changes
described by Crool e may be present 1n adrenal adenoma when the
opposite adtenal 15 atrophue 1t scems likely that the latter is the true
explanation

The forms due to basophilism on the one hand and to adrenal
tumour on the other are not with certanty distingwishable by chimical
means The overlap letween the two clinical pictures 1s very wide
Although the name adrenogemital syndrome  strictly ymplies a
sirlising state yet varyng degrees of vitihsn of the female are
frequently associated with several or even all of the clissical features
of the Cushing syndrome  Thus hy pertrophy of the clitorss 1s by no
means mnvanable 1n adrenal tumours and 1ts absence 1s of no diagnostic
value

Aetiology of the Syndrome The fundamental abnormalty
appears to be an excessive production of adrenal hormones although
the relative proportions of these may sarv to produce differences i
the clinieal prcture  Insome cases th e excessive formation of cortisone
like substances has been adequately demonstrated Cortisone itself
given over long periods m sufficient dosage produces many of the
changes seen in Cushing s syndrome The moon face the purple
strnze the alkalosis and low serum potassium the increased nsulin
resistance all may be reproduced It 1s probable therefore that these
and other features of the syndrome are due to excessive production of—
cortisone lihe products  Hypertrichosis and virtism are when present

d and P)

o I3
The drversity of gross pathology which may result m the basic
averaction of the pituitary adrenocortical svstem 1s well revealed m
the analysis by Corsuch (quoted by Kepler 1949) of 72 fatal cases
all showing a well developed Cushing syndrome  These showed —

Pitwtary basophul turour only 1
Comb néd p turtary and adrenal lesions 25
Y twitary (noabasophul) tumour

Adrenal cortical adenorua

Adrenal cortical carcinoma

Adrenal cortical hyperplasia

Ne th er p tutary nor adrenal change

ETRTY

Tt scems therefore that a leston causing overaction at either end of the
pitwitary adrenal axis can produce the syndrome and that the site of
abnormality 15 not to be deduced from the character of the ehnical
chan.es  Yet differential diagnosis of the two mamn causes of the
syndrome 1s of pnme importance because treatment 1s radically
different—sur,ncal removal of the adrenal tumour or rradiation of the
pitwitary gland
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‘The AGTH test  The patient 1s fasted overmght  In the morming
25 mg of ACTH m saline 15 given mtra larly  Blood eosnophl
are counted before and four hours after the injection In normals a
drop of 50 ta 90 per cent occurs m secondary_hypoadrenalism due to
prtwitary deficiency a smaller fall of 45 per cent or less oceurs whereas
m Addison s disease no significant drop will usually occur The test
may thus help to distinguish between primary and sccondary adrenal
deficiency

The eosinophil counts for these tests can be made directly without a
full differential count 1f switable diluents are used An cosm acetone
water diluent stain 15 often used and 1s advocated by Thorn but this
causes fairly rapid lysis of the eosmophuls and also evapor-tes quichls
so that agihty and practice are required for 1ts effectne use In
agreement with Henneman ¢f al (1949) we have found the method
of Randolph (1944} to be preferable The diluting stan m this 1s a
freshly made mnture of equal parts of 0 1 per cent phloxme and of
01 per cent methylene blue each dissolved separately i 50 per cent
aqueous propylene glycol Impure methylene blue 1s unsatisfactory
The eosmophuls are very stable in this mmture and are readily counted
but they take about ten minutes to stamn well and settle more slowls
m the counting chamber
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ADRENOGENITAL SYNDROME

The chmcal condition now well known as Cushing s syndrome was
onginally presented by Cushing (1932) as due to a basophil adenoma
of the antenor lobe of the pituitarv gland but cases were soon reported
1n which the sole cause was proved to be a tumour of the adrenal cortes
or rarcly even of the thymus If no adrenal tumour 14 present there
15 often hy perplasia of the adrenal cortes and it 1s probable that even
when adrenal pathology 1s 1bsent overfunction of the  land forms the
basis of some of the symptomatologyv  In 1935 Crooke showed that
cases of the syndrome due to any cause have also 1 common &
charactenstic hyalme change in the basophil cells of the pituitary



ETIOLOGY OF IDRENOGENIT iI SYNDROVE 320

antenor lobe It 1s still uncertain whether these indicate primar
abnormahity of the pituitary or whether they are secondary changes
resulting from ovcraction of the adrenal cortex  Since the changes
described by Crooke may be present 1n adrenal adenoma when the
opposite adrenal 15 atrophic 1t scems likely that the latter 1s the true
explanation

The forms due to basophibsm on the one hand and to adrenal
tumour on the other are not with certamnty distinguishable by clinteal
means The overlap letween the two climeal pictures 1s very wide
Although the name adrcnogental syndrome  strictly wmphes a
vinbsing state yet varying degrees of vinihsm of the female are
frequently associated with several or even all of the classical features
of the Cushing syndrome  Thus hypertrophy of the clitons 1s by no
means 1m ariable 1n adrenal tumours and its absence 1s of no diagnostic
value

Aetiology of the Syndrome The fundamental abnormalty
appears to be an excessive production of adrenal hormones although
the relative proportions of these mav vary to produce differences m
theclinical picture  In some cases the excessive formation of cortisone
like sut has been adequately d rated Cortisone itself
giien over long periods 1n sufficient dosage produces many of the
changes seen 1n Cushing s syndrome The moon face the purple
st the alhalosis and low serum potassium the increased insulin

all may be reproduced It 1s probable therefore that these
and other features of the syndrome are due to excessive production of-.
cortisone Iike products  Hypertrichosisand vinhsm are when present
10ns of d and production

The diversity of gross pathology which may result in the basic
averaction of the pituitary adrenocortical system 1s well revealed 1
the analysis bv Corsuch (quoted by Kepler 1949) of 72 fatal cases
all showing a well developed Cushing syndrome  These showed —

P twtary basoplul tumour only 1n
Com? med p tmtary and adrenal lesions 23
Pituttary (2onbasophil) tumour o
Adrenal curtical adenoma, 8
‘Adrenal corucal carcmoma -
‘Adrenal cort cal hyperplas a 9
Ne th 7 pitttary nor adrenal chan,e 7

1t seems therefore that a lesion causing overaction t exther end of the
pituitary adrenal axis can produce the syndrome and that the site of
abnormality 1s not to be deduced from the character of the climcal
changes  Yet differential diagnosis of the two mam causes of the
syndrome 15 of pnme mmportance because treatment is radically
diflerent~—surgical removal of the adrenal tumour or rradiation of the
pitustary gland
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Diagnosis  Smce the adrenal tumour 15 the more easily trented
it 1s wise to regard every well developed case of the syndrome as 1
suspeet tumour and to diagnose basophil adenoma of the pitwtary only
after its exclusion  Fvery cffort should therefore be made to obtun
evidence of 4 tumour Sometimes a mass_may._bepalpable m one
lom or the pvelogram mav show a downwardly displaced Mdney  \
much more valuable techmque 15 that introduced by Cahull (1932) w
which an \ _ray 15 tahen after mtroduction of ur mto the perwrenl
tissues through a needle so that the adrenal gland 1s outlned i
embolism has been reported as a compheation but the nsh should be
smll if eave 1s taken  Nevertheless some elinies prefer dircet surgreal
exploration
‘The 17 hetostcrond excretion m the urme can be of considerable belp
m diagnosis and & high figure mav even provide the first clue to
' adrenal disorder  The normal range of eacretion vares somewhat
¥ different laboratories but i general normal adult males show ev
(cretmns of 6 to 20 nulligrams and normal females durmng the reproduc
v years of 5 to 15 milligrams 4 day  In a comprehensive review of
the hnown facts about the 17 hetosteraids by Mason and Engstrom
(1950) data are collectcd from the htcrature about the variaus tvpes of
adrens) disorder  These support the general statement that exeretions
m excess of 50 mgms 2 day are suggestive of adrenal tumour  The
lugher the Letosterord eacretion the more probable adrenal tumour
becomes, and 1 figure of over 150 mgms 1n 2 woman 15 practically
diagnostic  But some adrenal tumours may show an only shghtly
raised output and we have seen a hetosterond output of 70 to S0 mym>
i Cushing s svodrome due to proved diffuse adrenal hyperplasia
When the 17 ketosteroid exeretion lics i the region of overlap cominon
to both cortical tumour and to hyperplasia help may be obtamed by
deternining the beta fraction after preupitation with digitonn This
fraction consists largely of dehy drosoandrosterone and 15 nereascd
in adrenal cortical tumour  If with a total output of over o0 mgms
a day more than 50 per cent 1s beta fraction then tumour 15 very miuch
more probable than hyperplisia In mtwitars _basoplubsm fhe
escretion of 17 hetostcronds 15 usually only 1 little above the nornial
range
The behaviour of another ,roup of sterods the unwduc“‘n
sterouds, does not parallel that of the hetostcroids Ihas group t> as
readily estimated in the laborators as are the Lhetosteraids  Several
methods are 1t present i use for analysing them and normal figures
vary considerably with the method In pitwtary brcoplulism the
excretion of reduemg steroids 1s greath mcreased from three to teit
times the normal whereas 1n adrenal by perplasia and tumour there is
often only 4 shylit tise above the normad [hrs friction reflects better
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the cortisone metabolism than does the hetosteroid ndeed cortisone
stself 1s @ redaeing sterod It represents only a small fraction of the,
total evcreted however and the urmary excretion of cortisone hkn(
substances docs not closely paralle]l the eutput of reducing, sterods

Treatment  Inconsidering treatment the aboye considerations will
guide action  An adrenal cortical tumour should be presumed to be
present until 1t 15 prosed to b= absent smce 1t 1s the more readdy
treated  If no downward displacement of either hidney can be
radiologcally demonstrated and air insufflation reveals no definite
adrenal tumour then exploration 1s still called for luch can be
learned from seeing one adrenal It may contamn the tumour sought
1t may be hyperplastic (in which case both adrenals are probably hyper
plastic) orit may beatropluc tn which ease a hy perfunctionin,, tumour
15 lihely to be present on the other side

In removing an adrennl cortical tumour the probability should be
borne in mund that the opposite glnd has und p y
atrophy The sudden loss of functioning tumour at a time of operational
stress may preeipitate an Addisontan erisis ealling for prompt treatment
Walters and hepler (1938) advocate pre operative salt and adrenal
cortical extract for this reason and a close watch postoperatively for
symptoms of acute adrenal failure Iepler (1949) has treated four
cases of adrenal hyperplasia with fully developed Cushing s syndrome
by subtotal adrenalectomy Two of these ultimately died but two

steadilv imp d  Thep 1s dous and not y et established
as an orthodox one
Prtuitary_hasophilsm sometimes responds well to X ray wrradiation

of the pitwitary gland but failures with this therapy are frequent
strogens have been shown esperumentally to depress pitwitary
function and they are worthy of trial if results of wradiation are
madequate Dunn (1938) treated 11 cases with lar, e doses and found
improvement 1n all but these results have not been generally con
firmed Testosterone may mprove the ,cneral condition and help
to mmimise the muscle wasting but cannot be regarded as curative
Hirsutism  There 1s a large and important group of women who
desvelop hirsuties with or without evidence of other endocrine dis
turbance such as amenorrhoea ohgomenorrheea or enlarged chtons but
without showmg the other features of the adreno_enital syndrome
Many of these show a moderate rise m 17 hetosteroid excretion and
this rise may be mdicative of adrenal_hyperplasia (Broster 1940
Hamblen Cuyler and Baptist 1941) Bussell and Willams {194a)
who studied a group of hursute women found many cases with no rise
1 17 ketosteroid excretion and we have seen such cases Though
many hirsute women probably have no adrenal hyperplasia others
may have and the distinetion s dufficult  Evidence of other endocrine
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Dragnosis  Smce the vdrenal tumour 1s the more easily treated
1t 15 wise to regard every well developed case of the syndrome as a
suspect tumour and to diagnose basophil adenoma of the pituitary only
after its exclusion  Fvery effort should therefore be made to obtam
evidence of a tumour Sometunes a mass may. be_palpable 1n one
Iom or the pyelogram may show a downwardly displaced hidney 1
much more valuable techmque 15 that mtroduced by Cahill (1935) m
which an X ray 15 taken after mtroduction of air mto the perirenal
tissues through a needle so thnt the adrenal gland 1s outhned Awr
embohsm has been reported as a comphieation but the risk should be
small if care 1s tahen  Nevertheless some clinies prefer direct surgienl
exploration

The lﬂetostermd excretion m the urme can be of considerable help
1 diagnosis and a high figure mav even provide the first clue to
adrenal disorder The normal range of excretion vares somewhat 1
different laboratories but m general normal adult males show ex
cretions of 6 to 20 milhgrams and normal females during the reproduc
trve years of b to 15 milligrams a day  In a comprehensise review of
the known facts about the 17 hetosteroids by Mason and Engstrom
(1950) data are collected from the hterature about the vartous ty pes of
adrenal disorder  These support the general statement that excretions
m excess of 50 mgms < day are suggestive of adrenal tumour The
Igher the Letosteroid excretion the more probable adrenal tumour
becomes and a figure of over 150 mgms m a woman 1s practically
diagnostic  But some adrenal tumours may show an onlv shghtly
raised output and we have seen a ketosterord output of 70 to 80 mgms
m Cushings syndrome due to proved difluse adrenal hyperplisia
When the 17 hetosteroid excretion lies m the region of oyerlap common
to both cortical tumour and to hyperplasia help may be obtauned by
determinmg the beta fraction after precipitation wath digtonn  This
fractron conststs largely of dehydroisoandrosterone and s wereased
in adrenal cortical tumour If with a total output of over o0 mIms
a day more than 50 per cent 1s beta fraction then tumour s very much:
mote probable than hyperplasa In pitwtary _basophilism the
excretion of IT hetfosteroids 1s usually only a little abose the normal
range
The behaviour of another group of steroids the urmary reducin,
sterauds, does not parallel that of the hetosterowds  This group > "7
yeadily estimated mn the laboratorv as are the Letosteroids ~ Sevetal
methods are at present 1 use for analysing them and normal ﬁgurl“
sary considerably with the method In pitwtary basophilism :lf
everetion of reducin,, steroids 1s greatly increwed from three to l"'
times the normal whereas 1n adrenal hy perplasia and tumour tl;cr&c:
often onlv a shght rise above the normal  [his fraetion reflects bet
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il may also develop such nccroses though less commonly The
extent of the necross 15 1n general roughly proportional to the patient s
condition 1t delivery and the extent also determines the seventy of
the symptoms which the patient will slowly detelop at a later date
t 1s probable that at least 80 per cent of the antenor lobe must be
estroved before severe symptoms are produced
Whilst 1s 15 belicved that the pitwitary neerosis occurs at the time
of the stormy delivery symptoms may be mld or apparently absent
untd months or even years later Durmng the puerperum such
symptoms as mav occur are hable to be attnibuted to the weakening
effect of the illness at the time of deliversy but a usnal feature at this
time 15 the failure of normal mammary actinty the breasts shrinhing
and remainng dry
Later the restoration of rhvthmuc ovaman function fails  Menstru
ation does not return and there may occasionally be menopausal
flushings  In severe cases there may be not only an amenorrhoea buta
complete gemtal atrophy including superinvolution of the uterus
shnolage of the vagma and vulva and atrophy of the ovanes In
mild cases a seanty and wregular menstruation may be resumed from
9 to 18 months after delivery and m such cases gemital atrophy does
not occur But even } h does not )|
exclude the develop of a subseq 'y
There follows a slowly progressive loss of axillary and pubie hawr
varymg from a thnmng n the rld cases to a complete Ioss m the
more severe It may tahe several years to become complete but did
eventually become complete 1n 27 of the ol cases collected by Sheehan
During these and later years there may develop msidious personality
changes There 1s asthenia and dismelination to work.  There 1s often
dullness and mental apathy leading to forgetfulness and neglect of
home and family duties Changes in general appearance ensue
corresponding broadly 1n degree to the severity of the condition In
the mldest there may be none but i the majority there 1s a hypo
thyroid appearance progressing often to a frankly myxcedematous
facies with coarse features thin head hawr scanty esebross and drs
shm  In the most sesere and rapidly progressive the appearance may
be ane of premature semlity with drowsy look and wrinkled dry
yellowish and melastic skin  In Sheehans series eight eases were of
this type 27 were of frankly myxcedematous appearance and ten
showed a less marhedly hypothyroud appearance  There may be no
loss of weight but if loss oceurs 1t 1s usually slight Severe loss of
weight 1s an unusual feature
In conformity with the chnical appearance the basal metabolic rate
1s typically low It was generally between —20 and 83 per cent 1n
Sheehan s cases but may be even lower  Signs suggestrve of adrenal
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abnormality 1s m favour of hyperplasia but the degree of hirsutism 1s
not of value in differential diagnosis  Even estreme husutism 1s not
necessanly incompatible with the successful completion of pregnancy

The treatment of hirsutism whether hyperplasia 1s suspected or not
remamns unsatisfactory  Unilateral adrenalectomy has been practised
by Broster (1938) and good results claimed, but the experience of
other worhers has often been Iess favourable Treatment with hor
mones has little success Large doses of cestrogens do not usually
influence the conditton, and local application of an cestrogen contammng
omntment 1 no more successful
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HYPOPITUITARISM

Post-partum pitustary necrosis  The great majority of cases of
hypopituifarism 1n wonien are now believed to be due to post partum
necrosis of the pituttary anterior lobe  Sheehan (1939) m an important
paper on the subject has fully estabhished‘post partum hypopstuttarism
as a chmcal entity and has fully deseribed the rather vanable
chnieal pieture Sheehan mamtams that nearly every woman who

hage or collapse t chuldbirth deselops a large

suffers serious hemorrl
pituitary necrosis and that women who have been only moderately
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Anorexia Neryosa is a special cause of confusion but the differences
from hypopitwitansm are well defined Severe weight loss 1s un
commeon n hy popitwstansm and much of the confusion arses from the
erroneous belief that this 1s not so  In anoresia nervosa the aallary
hair and pubie hawr are not lost  there may even be an increased
growth of fine hair on cheeks trunk and mbs  Unlike hypopiturt
arism the mental state 1s unusually active and there 1s great emotionat
mstability su.gesting o hysterical or even psychotie bachground
unless the patient 1 1n the final stages of the disease when apathy may
finallv supervene  The loss of appetite m hy popitwtarism 1s mild and
passive being related to the apathy In anorewia nervosa 1t 1s very
active and indeed a major feature of the malady  Patients may show
great mgenwity m avoiding the ingestion of food and m decert

inorexia nervosa is most comman i young unmarried grels below the

age of 30 whereas most women with hypopituitanism give a stormy
obstetric Instory  Anoreama nervosa can frequently be traced to 4
strong emotional upset such as a broken engagement or a severcd
attachment to a close friend or relatine of the same sex whereas the
hy popituitary patient 1s usually ndifferent to such emotional stresses
To firm and sy mpathetic handling together with on a proper
imtahe of food the case of anoresa nervosa will usuallv respond
although a small percentage restst all such treatment and die  Such
treatment will never benefit the true hypopituitary patient When
severe wasting 1s encountered n the absence of evident orgame disease
hypopituitanism should not be diagnosed until anorexa nervosa has
been carefully considered and defimitely evcluded Wasting of the
degree encountered 1n anorexia nersosa is unlikely to be produced by
organte discase without some physical signs of the cause bemng evident
on careful exammation

Objective Tests of Hypoprtuitarssm  Fraser Albright and Snuth
{1941) have described two tests which are of considerable value 1
differentiating hy popituitarism from other conditions with wiieh 1t
may be confused

The first of these 1s an wsulin tolerance test  This myolves the
following of the blood sugar level for two hours after the mjection of a
standardised dose of msuln mtravenously In normal subjects the
phy stological mechanisms restore the blood sugar to the fasting leyel
orahovemtwohours These mechanisms are believed to be dependent
on the proper functioning of the diabetogenic hormone of tl ¢ pituitary
gland and on the active functioming of the adrenal cortex and medulla
In hy poprturtarsm these mechanisms are impaired and as a vesult the
blood sugir depressed by msuln fails to return to 1its pre injection

lesel withn two hours In ten ecases of hypopituitarism studied by
Fraser and Smuth (1941) the blood sugar had a mean value of only
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failure are much less defimte than those referable to thyroid atrophy
The Kepler test 15 often positise but the blood eosmophil drop m
response to adrenalin may be normal n the same patient Blood
pressure 1s occasionally low but s usualhv within normal range
Pigmentation does not develop even wmn response to strong sunhght and
mitrogen retention does not occur Fasting blood sugars tend to be
lower than normal and there may be a habihity to hy pogly czema
There 1s frequently a normochromic or shightly hypochromie an®mia
of moderate degree The condition 1s very slowly progressive and
death may occur in a few years, but 1s more commonly delayed for 20
years or more Some patients die of mtercurrent infection but a
common cause seems to be a short coma sometimes but not alwavs
associated with a severe hypo,lyczma

At autopsy the pitwitary gland 1s small and contains usually less
than ten per cent of the normal amount of anterior lobe tissue  The
postertor lobe 15 usually normal The thyroud gland 1s small and
atrophic, and the adrenals are small and show cortical atrophy often of
severe degree The thoracie and abdomunal viscera are often
abnormally small

Dragnosis of Hypopituitarism  Sheehan and Summers (1949)
have made an extensive review of hypopituitarism from all causes
This confirms the frequency of obstetric aceidents m the ztiology
The clinical features 1n the latter group does not differ materallv from
that m cases due to other causes  These nuthors discuss at length the
difficulties of diagnosis

The c t error 1s to d one gland as deficient without
recognismg the more general syndrome Mysadema responding
poorly to thyroid 1s often diagnosed Superinvolution of the uterus
may be diagnosed 1f the patient comes to a gy necologist or a diagnosis
of prolonged post partum debility mav be attached  The case may
come to the hematologist as one of refractory anemia Ihvpo
glycemua may be discovered and dismissed s 1diopathic Mental
torpor may lead to 1 purely psy chological diagnosis or the woman
may neglect her children and be classed as a problem mother or as
merely lazy

Perhaps less often the endocrine basis 1s missed altogether The
puffy face mny suggest nephnitis if albuminuna happens also to be
present  The mental slowness and mashhl e expression may sugest
Parhinsomsm Ve bave ourselves dia_nosed diarrheea assoctated
with hypochlorhy dna m one male case which was later proved  The
termimal coma 15 often of unusual type and difficult to diagnose
Tsen m the known case of hypopttuttarism the cause of the coma
1s not always clear  Shechan and 4 that m all
cases of obscure coma the pubic hair should be mspeeted
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1s not always zcro n proved eases of hypopuuitansm  Typieal
ibnormalities 1 both tests are strongly suggestive of hypopitwtarism
provided that Addisons disea ¢ and severe liver disease have been
excluded but myscedema mav cause confusion  Fraser and Smuth
behes e that myacedema can be differentiated from hypopitmtanism m
which the basal metabolism may be equally low by the obser ation that
m myxcedemna the blood sugar takes longer than 30 mmutes to fall
to 1ts mummum and that primary myxcedema responds well to thyroid
therapy whercas hypothyroidism secondary to hypopitwtansm 1s
not so reheved and may even be aggravated Additiopal awd n
doubtful cases may be obtamed from the response to injected thyro
tropie hormone  Anoreia nervosa may give 2 normal or abnormal
wsulin tolerance test but 17 hetosteroid excretion i1s never found
reduced completely to zero though 1t may below  In hypopituitarism
of sufficient degree to cause wasting 17 hetosteroid excretion 1s hhely
always to be zero so that the distinction can be made by this test
though 1t should rarely be necessary

The phit cell resg to adrenaln mjection desenbed i the
Patuttary Adrenocortical System section (page 827) may be of add
tional value but this test seems to be more mformative m Addison s
disease than n hypopituitanism 1n which a positive response 1s not
1infrequently encountered

Treatment With modern hormone therapy much can be done to
unprove the condition of patients with hypopituitapsm  Four man
aspects of their secondary hormonal deficiency can be alleviated by
replacement therapy—thyrowd definency testosterone lach desowy
corticosterone lach and probably also cortisone lach  These four are
not equally deficient m all cases and efforts should be made to assess
the extent of each Thyroid deficiency is assessed by appearance
plasma cholesterol and basal metabolic rate  Need for testosterone 15
indicated by lassitude muscle weakness and loss of weight Fatra
salt with small doses of desoxycorticosterone should be given to most
cases but especrally if the Robmson Power Iepler test 1s positive
Testosterone 1tself has mild sodum retaming powers  Cortisone will
probably prove of great value if there are any signs of a tendency to
develop hypoglyeenua but its use for this purpose has not yet been
adequately explored

Patients with hypopitutarsm are sometunes svery sensitine to
thyrowd and mereased loss of sodium may precipitate an \ddisonian
ensis It s wise therefore to give extra salt and 2 to 5 m_ of desovy
corticosterone daily for a week or two before thyrowd 1s started and 1t
should then be grien in small doses (05 to 10 gram daily) at first
mereasing this Iater if necessary Desovycorticosterone therapy 1s
Lest continued by implant of pellets subcataneously 4 100 mg pellet

D 39
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63 per cent of the ongnal fasting level two hours after the mjection
This phenomenon 15 the basis of the proposed test for hypofunction
of the pituttary gland  For 1ts proper application other conditions
which m1y give a similar response must be excluded by other means
The mawn mterfermg factors are an abnormally high or low mtral blood
sugar (1e outside the range of 60 to 100 mulligrams) hypermsulimsm
Addison s disease severe Iver disease and malnutntion  Since the
previous carbohydrate content of the diet affects the msulin responsc,
this should be standardised at between 250 and 400 grams daily for at
least four days before the test The msulin dosage used 15 01 umt
per kilo bodv weight but this may require modification 1n persons who
are much under or over weight A blood sugar fall to below 4o per
cent of the fasting level 1s ammed at and this should be reached within
80 munutes Sertous hypoglycemie symptoms such as cloudng of
consciousness or much fall in blood pressure should be carefully
watched for and may call for an 1mmediate termmation of the test
by mving adrenahn and sugar  If severe hypoptntarism 1s suspected
less msulin (0 033 umts per klogram) should be given for the test
since the smaller dose may be expected to cause the requistte fall m
blood sugar A blood sugar at two hours after the insulin injection
which 15 still below 80 per cent of the fasting level may be regarded as
abnormal in the test  For further details of techmque and precautions
the ongnal paper of Fraser and Smith (1941) should be referred to
The second test 15 an assay of the 17 Letosierord excretion m the urine
The source of these hetosterords 15 believed to be mamly the adrenal
cortex with a smaller proportion derived from the testes m the male
Enxcretion 15 therefore much reduced m conditions assoeiated with
cortical atrophy such as Addison s disease and hypopitwtansm  In
Addison s disease a small excretion may persist demved from the still
actve testes m the male  but i hypopitutianism testicular atrophy
15 o usual accompamment and 17 Letosterod excretion therefore falls
practically to zero Normal excretion varies m women from 5 to 1o
mulligrams per 24 hours and n man from 6 to 20 milligrams  Signfi
cantly reduced excretion 1s found in male hypogonadism m iddison s
disease I severe malnutnhon, before puberty, and m the aged
Escretion falls to zero m most cases of hvpoprtwitarism m Addison s
disease 1 the female and 1n myxadema 1t may also be very low 1
steatorrhcea and m enrthosis of the liver  These conditions which may
mterfere with the interpretation of the result must be excluded as far as
possible by the usual chinical methods .
Interpretation of the two tests n relation to hypopitmitarism 15 besd
done by considering them together It must be made with due regar |
to the clinical probabihities A normal result n fxther test 1510 ,clltcll;’l"
good evidence agamnst hypopitwitanism though 17 Ketosteroid exere
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speatfic dynamic action of protemns and other foodstuffs 1s not abnormal
1n the obese  Demonstrable endocrine upsets are a relatively infrequent
accompaniment of the more severe forms of obesity  Myvedema 15
not <o oftcn accompanied by obesity as 1s often b ieved  Plummer
{1940) found 1ncreased weight i only 60 per cent of a series of 200
cases of myacedema and m most of these 1t was maimnly due to water
retention  Clearly dragnosable forms of hypopitmtarism though not
necessanly assoctated with loss of wei ht rarely show appreciable gain
In Cushing s basophilic syndrome the obesity 15 mid being less than at
first sight appears owing to the false impression produced by the
prominent chest cage and the shortening of the spine resulting from
the associated osteoporosis  No evidence of by popitwitartsm can be
obtamned n the great majority of cases of obesity It 15 probable that
the hypothalamus can play a part m the production of obesity
Dama,e to the hypothalamus from chrame encephabitis 1 sometimes
accompanied by considerable gan in weight though loss 1s more usual
(Greene 1939) Lncephalitis however 1s a rare cause of obesity

Newburgh (1942) has reviewed thoroughly the whole subject and
us paper 1s worthy of careful study He concludes that the funda
mental cause of obesity n man 15 overeating and believes that this 1s
often due to psychological maladjustment  Vyilhams and his associates
(1948) analysed possible «etiological fictors 1n a series of 96 obese
women and 50 normal controls The followmg findings are of
terest —

Obese group ~ Normat roup
per cent per cent
Obe e parents 60 20
Obese siblings 2 3
Famly hypertens on 0 3
H tory of head mury 10 1
Lal appy childt ood 22 ml
Food for neryoust ess 41 22
Trregul v menses 15 1

Heredity thus appears as a more mportant factor than socral
mahdjustment but the latter should not be ignored

Treatment The difficulty m usm,, dietary restriction for the
treatment of obesity has always been the conflict between the patient s
m,_runed dietary hibits and his desire to lose weight  Provided that
the former cn be sufficientlv controlled by the latter werght will be
progressiely lost  The calonc intake at which loss of weight com
mences vanes considerably m different mdividuals and must usually
be vmatter of tnal  Failure to lose weight on a given diet can be due
to three causes  Eather (1) the diet 15 not bemng adhered to or (2) the
clorse content of the prescribed diet 1s too hugh or (8) water retention
15 OCCUTTINg temp By Cases are 1l d 1n whom
there 1s disappontine failure to lose weight on a duet of 800 calones or
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will supply about 1 milbgram daily  Testosterone preferably also
grven as implinted pellets (three of 100 mg cach) will speedily improve
the feeling of well beng dimimish the earthy pallor of the face and
nerease the general strength 1t alvo encourages mitrogen retention
and 1s wdeed, a most valuable drug m the therapy of this disease  If
pellets are renewed at mtervals the improvement may be mamtamed
for long periods  In tumes of stress such as during infections, cortisone
15 likely to be a valuable additional treatment

Shechan and Murdoch (1938) were mupressed with the benefit
resultm,y from a subsequent pregnancy and recommended that patients
be encouraged to embark on one  Clearly every precaution must he
taken to ensure that no obstetric compheation oceurs at this delivers

Probably the new pregnancy st:mw by pertrophv of the
remaiming intact pitwitary tissue  Wehave scen two cases who had 1
later pregnancy Both reported a marked 1mprovement persisting
after delivery but m neither was the mmprovement mamtamed for

more than a few months
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OBLSITY
1t 1s becoming mcreasingly realiscd that the primary factor the
great majonity of cases of obesity 1 ccessive cating and that any
demonstrable disorder of metabolism 15 a rare accompaniment  Lhere
1s ttle tendency to a low basal metabohc rate On the contrary
Newburgh (1942) has ponted out that obesc persons with thewr lar,cr
surface aren produce more heat than those of normal weight  lhe
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speafic dyname action of proteins and other foodstufls 1s not abnormal
m the obese  Demonstrable endocrime upsets are a relatively infrequent
accompamment of the more severe forms of obesity  Myvuoedema 1s
not so often accompanied by obesity as 15 often believed ~Plummer
(1010} found mnereased weight m only 60 per cent of a series of 200
cases of myxeedema and 1 most of these 1t was mamnly due to water
retention  Clearly diagnosable forms of hypopituitanism  though not
necessanly associated with loss of weight rarely show appreciable gam
In Cushin,, s basophilie syndrome the obesity 1s mild being less than at
first sight appears owmng to the false impression produced by the
prominent chest cage and the shortening of the spme resulting from
the assoctated osteoporosis  No evidence of hvpopituitarism can be
obtamed m the great majonty of cases of obesity It 1s probable that
the hypothalamus ean play a part i the production of obesity
Damage to the hypothalamus from chrane cncephalitis 1s sometimes
accompanied by considerable gam m werght though loss 1s more usual
(Greene 1839) Enccphahitis howeser 1s a rare cause of obesity

Newburgh (1942) has reviened thoroughly the whole subject and
Ius paper 1s worthy of careful study He concludes that the funda
mental cause of obesity 1n man 1s overciting and beleves that this 1s
often due to psychological maladjustment  Wailliams and hus associates
{1948} analysed possible zetiological factors m a senes of 96 obese
women and 50 normal controls The following findings are of
mterest —

Obese ,roup A ormat roup
per cent per ¢
Obese pareats w0 -0
Obese siblings 2, 3
Famuly hvperten on 40 3
History of | ead injury 10 1
Unhaypy ¢l Idhood o nl
Food for neryousness 41 22
Trregular menses 5 1

Heredity thus apprars as 4 more important factor than _social
malaudjustment but the latter should not be 1gnored

Treatment The difficulty 1 wsing dictary restriction for the
treatment of obesity has always been the conflict between the patient s
mngramed dietary habits and s desire to lose weight  Provided that
the former can be sufficiently controlled by the latter weight will be
progressively lost  The calori intake at which loss of weight com
mences vames considerably m different indisiduals and must usually
be a matter of trial  Failure to lose werght on a given dict can be due
to three causes  Either (1) the diet 15 not being adhered to or (2) the
ealone content of the preseribed diet 1s too high or (3) water retention
15 oceurring Iy Cases are occ 1

d m whom
there 1s disappointing fatlure to lose weight on a diet of $00_calories or
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even less  Newburgh believes that in such cases the failure 15 only
temporary and 1s usually due to water retention
Diets smted to the mndividual can be constructed by malang full
use of vegetables fruit mulk lean meit and eggs according to the
food composttion tables available 1n most text boohs  An adequate
mntake of vitamins must be ensured  Details of such diets are given by
Newburgh m his review  Newburgh considers that 1t 1s better to hmut
the diet sharply to a low figure, rather than to effect a gradual reduction
n calorie mtike  Such a reduction 1s more readily tolerated if dene
drine be given in addrtion
Dexedrine in Obesity  Benzedrine was first used for this purpose
by I esses and Mverson (1938)  That benzedrine causes a detertor1tion
of appetite had frequently been noticed since the early days of 1ts use
as a mental stimulant  The nature of the action 1s still not entirely
clear Tt has been shown that benzedrine relaves the stomach and
increases the tone of the pyloruts thus producing a delay m the rate of
emptying  There 1s ant Increase in mentz] actisity and a tendency to
cuphona and these contribute by diverting the patients attention
from lus appetite and by mcreasing his will power to persevere
Albrecht (1944) confirmed the findmgs of Lesses and Myerson and by
w1ving benzedrne alone without any dietary restriction at all obtamed
such an effect on the appetite that weight was frequently reduced 1n
this way to normal He obtamed an average loss of weight 1 300
cases of four Ibs per week and only one patient failed to lose weight
while takmg the drug Willlams and colleagues (1948) compared
several similar compounds and found dexedrine superior to benzedrine
Dexedrine 15 now more generally used  Although devedrme without
a diet produces steady weight loss 1t 1s probably better to combine
from the first the use of dexedrine with an imposed dietary restriction
and to use the period of reduced appetite to deselop more smitable
dietary habits  If this 15 done the patient will not be encouraged to
Dbelieve that the taking of the drug 1s more important than a change m
his own dietary halnts
The commencing dose should be 5 mgms_three times-a day combimed
wath a diet of about 1,000 calories The dose of dexcdnine may be
merensed gradually if necessary to a maumum of 30 mgms 2 day
Serious adserse effects from the drug arc infrequent~ ‘Trpuble Trom
insomma 15 less frequent than might be anticipated 1t my be cox:l
trolled by ging the desednne during the earlier part of the dw ‘;ﬂ "
by = small dose of phenobarbitone at night ~ Deaedrine o uscd lﬂl
no apprccmblc effect on the metabolic rate and 1t rareh cauaasm
serious rise m blood pressure  \ddiction to the drug when u‘lt()“)
obesity appears 50 far not to have been rccorded \lbrrcbcht e‘drmL‘
gives as the mam symptoms encountered from the use of benz
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Joss of appetite 88 per cent dryness of the mouth o6 per cent ncreased
psychomotor activity 48 per cent and headache usually mild 32 per
cent Insomma occurred in only four per cent The effects of
devedring are similar  Edwards and Swyer (1920) have recentls
shown that weight loss 15 significantly more rapid under diet and
denedrine combinied than 1t 1s when diet alone 15 used It 1s parhicu
larly 1mportant 1 using such a mode of treatment to stress throughout
the importance of the change in dietary habits and to make 1t clear to
the patient that the mam purpose of the dexedrine 1s to facilitate this
change

The contramdjeations to the use of dexednne 1 view of the side
effects which mav occur are undue excitabiity or msomma and
coronary or other cardiac conditions m which vasoconstnctors are
undesirable

Exercise 1n Obesity \ewburgh (1942) has pomted out that
exereise 1s a much harder way of reducing veight than dieting A man
of 220 lbs will need to chimb 20 flights of staws to nid humself of the
energy of one shce of bread and a walk of 36 imles will theoretically be
required to burn off one pound of adipose tissue  Little effect should
therefore be eapected from an increase in exercise
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CHAPTER XI

PSYCHOSOMATIC MEDICINE
by
HENRY MILLER and ROBERT ORTON

Physiologreal considerations  The constitutional factor

hopathology ~ Psych diagnosis and therapy

The cardiovascular system  isthma  4Anorexia nervosa
Psychosomatic factors in shan diseases

PsycHosomaric medicme 15 not a new speclality but an appioach
to medicme and surgery which implies attention to the emotional as
well as the physical aspects of all diseases  In general 1t may be defined
as the field of application of psychutry to gencral medicine studymg
particularly bodily changes resulting from emofional disturbance
Increasing mterest in the subject can be recognised as one aspect of 2
oy e 2w 1y from 2 mechamstic view pomnt and towards a more humanss
tic and biological orientation of medicine generally studying the patient
=5 a wholc person and not merelv s a collection of diseased organs

The lustorical reasons for this development are nct far to <ceh
Mneteenth century medicine was domnated by Virchow s cellular
pathology with its essentially structural concept of discase and by =
bacterological era which regarded diseises as the predictible eflcets
of acerdental mfections in winch the role of the host was largely passive
Such a pathology dealt with disese states rather than discase processes
and hd its counterp irt m theripeutic mhilism

Durng the present century  however pathology has become m
creasmgly dynamic i its outlook rccognising mos* diserses 15 ital
reactions to mjury and many gross structural changes as the result
rather than the cause of disturbed funetion  In mecdicine also, &
sumlar stress on processes rather than conditions has resulted from
studses 1 biochenustry immunology  and allergy

342
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Meanwlile psychuatry has undergone broadly simlar changes
Freud attempted to produce a biologically orientated psychology
and ncreased our understanding of the psycho,enic factors m newosis
and to some extent of the mental mechamsms obsersed m normal
behaviour Psycluatry also has breome mcreasingly dynamie and
able to advance from its presious preoceupation with deseription and
classification wlule studses i the physiology of emotion conditioned
refleves 1nd neuro and electro physiologv have contnibuted to rapid
ngl'(‘ss

Already psychiatry has contributed concepts of ,reat value to clueal
medicne  First the prmeiple of bady mind or psychosomatic umiy
Unhik¢ the phulosopher the physician has hittle dificulty m accepting
that psychological and somatic phenomena tahe place 1 the same
biologieal system and are probably two aspects of the sime process
Secondary to thus 1s the realisation that the sharp separation of diseases
mto ‘orgame  and  functional s no longer cceptable the basis
for such 1 division Iying 1 1 contemporary medical attitude and not
within the amumal at "t (Draper 194%) The eosther or  concept
18 d ded and the bioch try of the lly d ]
anaety state becomes equally with psychological aspeets of peptic
uleer a vahd subject for scientific enquiry From this follows also
the applicability to general medicine of the psychiatrie prineiple of
multiple atiolosy wath wn attempt to assess the relative mtiologiend
contributions of 4 llation of genctic i toxi infectiye
and emotional factors to each discase process and 1 each case

The very word psichosomatic implies duality and s 1 fact a
most unsatisfactory term  Janner (1948) states that by psychoso
matic medieme 1s really meant  an effort to study with modern medical
and psychiatric methods mndividual human bemgs as they are feel
and relate themselves to their world before and when they get sict
while they suffer and when they are helped fo improve This
definttion compuises virtually the s hole of mediemne of which one
could nightly say that psychiatry 1s a part  There wafl st2ll remamn
howcver a prrticular group of sich people the approach to whom will
belargely psvehologieal and the care of whom w)% remam the partienlar
tash of the psycliutnst  Some patients will requure the mumstrations
of both the gencral physicrin and the psvehiatnst and it may b that
the label psvchosomatic  will remain attached to such cases

Psvel 10 med covers 1 lerable field af disease Iymg
between the frank psvehoses and psy choneuroses on the one hand and
on the other hand the comparable mass of pathologieal conditions 1n
+ luch emotional factors appear to play a relatively ummportant or
purely secondary part It deals less with the symbole physical
symptomatology of the psichoses and hnsteneal conversion sy mptoms
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than with the somatic accompaniments of states of abnormally pro
longed anxiety and tension Somatie symptoms m the first two
categories are not accompanted by physiological changes peripherally

and haye a physical basis only mn so far as all mental ey ents are accom

panted by physiologteal activity in the cerebral cortex  In the anxety
reaction lLowever, the symptoms are physically mediated, and recog

nsably related to normal phy siological responses on emotional stimula

tion
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PHYSIOLOGICAL CONSIDERATIONS

Many chmeal and evpemmental observations comprehensively
reviewed by Wattl ower (1935) demonstrate the frequeney with which
physical events m the healthy or diseased body are produced by
emotional stimuli particularly when such strmul are of importance
1m the mstinctual Iife of the subject

Vasomotor changes are amongst the most frequent and are exempht
ficd by blushing or blanching of the skin with superfieal temperature
changes Simlar alterations 1n visceral blood flow may produce
syncope and pathological analogues are found m emotionally pros oked
paroxysms of Raynaud s syndrome and angma pectoris Increased
cardine output and dilatation tachycardia with a shortened atno
ventncular conduction time  transient hypertension polycythamia
and leucocytosis hase also been demonstrated m experimentally
nduced emotional disturbances  Inyolvement of sheletal musculature
m emotional states 15 evident mn everyday observatons of facwl
espression and m the increased tone tremor wnd actual muscular
weahness which may accompany esatement Nervous dwrrhoea
frequency of mictunition and occastonal incontinence as w ell as some
emotionally provoked asthmatic attachs reveal the mmpheation of
smooth muscle while the effect of emotion on glandular function 1s
scen 1n the dry mouth and cold swcat of fear, in the gastric hy perseere
tion which accompanies hyperemia and hypermotility follmnn;.l'
peniods of prolonged emotional tension and in the vagally mediated
msulin sceretion of the cat confrontcd by a barhing dog

mechanisms underlying such emotionally nduced

hy siological
ch;l;l,fcf ;‘1)1'(: pax?tly understood and mvolve both viscera and sheletal
g
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musculature Emotions are of course consawous fechngs exated by
afferent stumult which may produce an mmmediate or delay cd response
and 1 which actinity of the cercbral cortex particularly perhaps of
the frontal areas 1s an infegral part The cortex appears through
cortico thalamie connections to modify the moie stereotyped functions
of reflex emotional expression which are localised with crude senst
Inlity and prinmtive feeling tone n the ner, hbourhood of the thalmus
The cfferent 1rpulses controlling visceral and somatic emotional
expression descend from the thalamic region close to the walls of the
third ventricle and here the hypothalamus plavs an mportant effector
role the integnty of 1ts posterior nucleus m particular being essential
to the complete rage reaction of the thalarme anmal In the
Iy pothalamus the emotional pathwavs are brought it close relation
with centres playmng a vital part i regulation of shiverng  water
catbohydrate and probably fat metabolism  blood pressure and
heart rate gastromntestinal motiity sleep and sevual functions
From this level fibres pass down in the tegmentum of the mdbram
lymg mesially and separate from the pyramdal tracts into the pons
and spmal cord Those to the sheletal musculature pass out of the
final common path while visceral 1mpulses are distributed through
the ramfications of the autonomic system where sympathetic action
15 remforced and prolonged by the adrenals The physteal compon
ents of emotional expression do not however result solely from
sympathetic actisity but represent the product of simultaneous
actination of sympathetic and parasympathetic responses evident in
some of the examples already quoted

A feature of chnical sigmficance 1s that wlule physiologeal response
18 often relatively non specific as between emotions 1t 1s frequently
strilangly specific in the individual subjeet  The response to anxlety
15 not always purely sympathetic but1s a general autononuc disturbance
In some patients anwiety provokes tachveardia and a mse i blood
pressure  In others the blood pressure falls and in such subjects
fainting attachs may thus form part of the somatie response to an<iety
ln the mdividual patient however the blood pressure will always
exlubit the same response to ansety whether it be mse or fall A
«umlarly variable response to emotion occurs in functional dy spepsia
i that some patients tend to have gastrie hypersecretion and hyper
motility whereas others show the opposite response leadmg to a low
acid curve  Again the patients respond variably but the response 1s
consistent within the mdividual  Patients also tend to show a more
marhed somatic response m one or other system of the body In
response to anwuety some patients tend always to show changes m
the cardiovascular system whereas others show changes n :q_stne
function  There 15 some evidence that constitutional factors ;Ia) a
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than with the somatic accompamments of states of abnormally pro
longed anwety and tension Somatic symptoms in the first two
categories are not accompamed by phy siologeal changes peripherally
and have a physical basis only 1 so far as all mental events are accom
paned by physiological activity i the cerebral cortex  In the antety
reaction, however, the symptoms are physically mediated and Tecog
nisably related to normal phy siological responses on emotional stimula
tion
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PHYSIOLOGICAL CONSIDERATIONS

Many chnical and expertmental observations comprehensiely
reviewed by Wittl ower (1930) demonstrate the frequeney with which
physical events in the healthy or diseased body are produced by
emotwonal stimuli  particularly when such stimul are of importance
m the mstinctual hfe of the subject

Vasomotor changes are amongst the most frequent and are exemplt
fied by blustung or bianching of the skin with superficral temperature
changes Smmlar alterations mn visceral blood flow may produce
svncope and pathologieal analogues are found m emotionally provohed
parosysms of Raynaud s syndrome and angmna pectoris Increased
cardiie output and ddatation tachycardia with a shortened atrio
sentneular conduction time  transient hy pertension  polycythemia
and leucocytosis have also been demonstrated m expenimentally
snduced emotional disturbances  Involvement of sheletal musculiture
n emotwonal states 1s evident m everyday observations of facal
evpression and m the mcreased tone tremor and actual muscular
weakness which may accompany cxcitement Nervous diarrlicea,
frequency of micturition and occasional 1ncontmence as well as some
emotionally provohed asthmatic attacl s reveal the implicatton of
smooth muscle while the effect of emotion on glandular function 15
seen m the dry mouth and cold sweat of fear, mn the gastric b persecre
n which accompanies hypermmua and hypermotiity following
rolonged emotional tension and n the vagally mediated
1on of the cat confrontcd by a barkung dog

1 mecbamsms underly ng such emotwonally induced
d sheletal

t101
periods of p
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he phystological
ch:;l‘ncf :\)rc p:u?tly understood and involve both viscera an:
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predisposing to particular emotional situations  VModern worl suggests
that differences 1n physique varv between two extremes which can be
plotted on  normal curve of distnbution At one end are the so called
astheme_or Jeptosomatic individuals whereas at the other end are the
pyhme or thiek set mdividuals  The majonty of people lie between
these two cxtremcs and this accounts for the difficulty m correlating
phy sique with both personality ty pes and particular ty pes of psy cluatrie
reaction At the extremes however the correlation 1s high  Present
evidence does suggest a very definite relationship between physical
constitufion and personality

Flanders Dunbnr 1s a proneer i tins field and the results of 12years
large seale rescarch at the Presbvteman hospital New York have
reeently been summansed (Dunbar 1943) This author adduces
evidence based on thorough study of seriud geucral hosp tal patients
from both medical and psychiatric aspects for several significant
psychosomatie corrclations  The fracture cases origially selected as
control matenial for example turned out themselves to have many
P 1 1sties bemg ty picallv aceident prone
impulsive adventurous and grven to immediate action i stnling
contrast with the highly developed control of emotwnal hfe and
behaviour restless ambition strenuous mdependence and sustaned
drive shown by a lugh proportion of the patients with coronary disease

When one reads the personality vignettes of patients suffering from
various psychosomatie disorders one 1s struck quite frequently by therr
similanty  the differences are mdeed very finely drawn and al times
so finely drawn as to defv sepuwation  Alvares states that patients
with pephc uleer are often  go ettors  Mittelmann (1933) and
Conrad (1931) statc that patients with exophthalome goitre fall into
three groups the third group bemg deseribed as  aggressive and hard
dmming with a bigh level of activits It would appetr dificult to
differentiate betwcen an individual who 1s aggressive and hard drivin,,
with a igh level of actinity and 2 go getter Thas entieism of the
correlation of personality with psychosomatic disorders 1s a very real
one and 1t secms 1l ely that a group of mdividuals 15 pro e to psycho
somntie disorders but that winch particular disorder they dey elop
depends on constitution  ttempts to correlate the particular illness
with a charactenstic personality or with 4 speeial emotignal situation
are generally unconvinemg
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put m determinmg the bodily system most disturbed by emotional
factoms
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CONSTITUTIONAL FACTORS

Physical aspects of constitution or “diathesis have been denlt
with by Eppinger and Hess {1817) with therr concepts of vagotonit and
sympatheticotoma, by Kretschmer (1925) who corrclated psychiatric
reaction type and physique by Sheldon (1942) who has greatly
expanded Kretschmer’s hypothests and by Bauer (1943) who has
attempted to assess the mfluence of genetic endocrme and ‘abie
troplue  factors m modifymg disease picture m different mduviduals
and famihes In less speculative fields Draper (1944) has confirmed
by carefully controlled anthropometric mcthods some common chmeal
impressions that habihty to such diseases 2s peptic ulcer and choletys
tiis 15 1n some way related to physique These results are of great
mterest but thewr biological significance 15 not 3 et clear

In the psychosomatic field attempts have been made by psschitre
study of medical patients to correlate lrability to varous orzame
discases with basic personality types In tlus connection it should
be emphasised that  personality  imphes the dynamie resultant of
both genetic and environmental factors  The difficulties mherent n
such mvestigations and particularly i the provison of adequate
conttols are evident while over scalous propagandisis have gone far
bey ond the facts 1n ready attribution of mhological sigmificance to their
psychatrie findings The psychiatnic Instory itself for evample
reveals to the mvestigator whether he 1s dealme witha  case ora

control relevant datn ate often unearthed with difficults  nd
the ca e formulation 1s bound to show a degree of subjectis e colouting
The personnhty assessment too may be clear cnough from 2 full ese
Iustory but does not lend tself casily to rcduetion to umtary charie
tenistics nor to convinding classification for comparative purposes
The delicate varations analysed can rarely permit of statistical ev Alu’\l
tion, winle evenin the presence of a sgnificant correlation an :cholul,lslﬂ
relation between personality type and disense eannot be unresers ¢Cly

acecpted persontlity mnfluences way of Ife and thus mtroduces
compleating emvironmental and occupational factors as well as
g
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predisposing to particular emotional situations  Modern worh suggests
that differences n physique vary between two extremes which can be
plotied on a normal cury e of distrsbution At one end are the so called
asthenie_or leptosomatie individuals whereas at the other end are the
pykme or thick set individuals  The majority of people lie between
these two extremes and this accounts for the difficulty 1n correlating
physique with both personality types and particular s pe. of psycluatric
reachion At the estremes however the correlation 15 high  Present
evidence does supgest a very defimte relationship between physical
constitution and personality

Flanders Dunbar 1s a proneer m this field and the results of 12years
large scale rescarch it the Presbvteran hospital \ew York have
rceently been summansed (Dunbar 1948) This author adduces
cvdence based on thorough study of serial general hosp tal patients
from both medical and psycluatric aspects for several significant
psychosomatic correlations  The fracture cases onginllv selected as
<ontrol material for example turned out themaselves to hasve many

1 2 105 1n bang typically 1ceident prone

mmpulsive adventurous and given to mmmediate action n stnhung
contrast with the highly descloped control of emotional kife and
behaviour restless ambition strenuous mdependence and sustamed
drive shown by 4 lagh proportion of the patients with coronarv disease

Vi hen one reads the personality vignettes of patients suffering, from
vanous psy chosomatic disorders one 15 struch quite frequently by thew
simlanty  the differences are mdeed very finely drawn and at times
so finely drawn as to defv separation  Alvarez states that patients
with peptic ulcer arc oftcn  go getters  ittelmann (1933) and
Conrad (193+) state that patients with exophthalmic goitre fall mto
three groups the third group bein,, desenibed as  agaressive and hard
drving wath a bigh leved of actiaty It would appear ditheult to
differentiate between an individual who 1s a_gressive and hard drivin,
withalighlevel of activity and a o getter  This embicism of the
carrelation of personality with psychosomatic disorders 15 a very real
one and it seems hhely that a group of mdividuals s prone to psycho
somatic disorders but that which particular disorder thev deselop
depends on constitution  Attempts to correlate the particalar illness
with a charactenstic personality or with a special emotional situation
are generally unconncing
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N PSYCHOPATHOLOGY

Vhule our understanding of mental events lags far behund our 1 now
Jed e of the mechamsms by which these produce their physical effects
psychological phenomena cannot be adequately discussed 1n terms of
phy siological analogy, and to 1gnore the emotional dynamics of neurosis
or psychosomatic illness Jleads therapeuticallv to a purely symptomatic
approach, 1s unacceptable here as i other fields of medieme

Psychopathology 1s an unsuitable subject for brief presentation
Ihe mterested reader will find 1n the references hsted below, starting
ponts for further study and the ehatation of full ease histories from
100 neurotic patrents will at least modifv undue mitial scepticism the
unconscious Nlustration of psychopathological concepts from the Iips
of an untutored patient carrying more conviction than test book
presentations

A simple grouping of the condttions in which emotional factors play

a part in producing illness may help understanding —

(a) Patients who are anzious but hate a full conscious asareness of
both the anxiety and 1ts sources This anviety may provoke
somatic symptoms e g dyspepsia but the patients recognuse
the relationship of the dyspepsia to the anwiety Such
mdividuals are not strictly speaking neurotic but are merely
showing an excessive somatic disturbance to the normal
anxieties of evervday hfe

{b) Patienis tho are anxious and have a full conscious asareness of
the anaiety and 1is sources but do not relate somatic sympltoms to
the anmiety tiself E g the mdiidual has dyspeptic symptoms
but does not recogmse their relationship to anxiety These
patients are i a way neurotic i that they dissociate cause
and effect Nevertheless they remamn relativelv easy to
treat and usually 1t 1s not difficult to help them to see cause
and effect

(¢c) Patients £ho are anazous but m «hom the cause of the anxiely 13
repressed  These patients develop symptoms and are usully
bimd to the fact that the symptoms are provohed by amuety
and they are also equally blind to the facts whch are pro
volmg the anitetv  These patients may be described as
more severely neurotic than Group (b) and are likely to
requure shalled psychiatric help i

(d) Patients 1 shom not only 15 the cause of the anxicly Tepresse
but the anxiely 15 also dissocrated  These patients are hysterics
They do not develop true somatie disturbance secondary
to annuety because the anwiety 1s dissipated by various mental

mechanisms  These patients present an cntirely psy chiatrie

problem
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Groups {a) and (b) are very defimitely psychosomatic and can usually
be handled by the general physician without psychuatne assistance
Patients 1n Group (¢) frequently hax e a psychosomatic disorder but are
hikely to require psychiatric as well as general medieal assistance
Grdup (d) 1s strictlv speahing mot psychosomatic but entirely psy
chiatne

PSYCHOSOMATIC DIAGNOSIS AND THERAPY

The chief instrument of psychosomatic investigation 1s the climcal
Iistory recorded 1n the patients own words and covenng as full
as possible both general medical and psychiatric aspects of the case
The medical lustory 1s chiefly directed towards an ev aluation of pl ysieal
factors n xtiology and symptomatology and m thus connection 1t
must be stressed that even in cases where psychological factors are
=ticlogically significant they may he neither the sole nor the most
mmportant contributing cause  The psychitne lustory has two objects
The first 15 to obtam a elear picture of the patient as 1 person—n
personality assessment  Irrespective of amy possible ticlogcal signifi
cance this 1s of immediate importance n the proper management of
the case The second object 15 to determmne the emsting emotional
situition and the present psychiatric reaction which i these cases will
usually reveal the pattern of one of the familiar psychoneuroses of
amxety hystenical or obsessional type but it must not be forgotten
that a psychotic illness also may provohe a psychosomatic disorder
It1s the mld psycho 1s which 1s so frequently missed and which fre
quently gries rise to difficultv m diagnosis

The psycliatne histors aims then at a detailed lustorieal account
of the patent s hife story with partict lar attention to famuly bacl
oround infancy school and work records and adjustments to the
successive crises of normal development and soctalisatton  \eurotie
traits and symptoms attitudes toillness and the haht of using medieal
symptoms to escape from difficult situations are specilly enquired for
Adjacent chronological tables of hfe situation and medical symptoma
tology will often reveal a previously unrecogmsed relation hetween
obscure medical ecomplunts and periods of emotional stress

Given adequate time 1t 35 usually possible to secure a great deal of
mformation without recourse to special techmques Above all the
patient should be encouraged to talk freely about himself without
nterruption  such mental catharss lias a defimte therapeutic value
while hus omissions evasions and demials often y1eld saluable clues as
to the nature of worries he refuses to admt

Therapy Treatment be_ias with the tahing of a full lustory and
an equally thorough exummation This should be followed by a
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clear and defimte statement of the position as the physician sees 1t
In the absence of structural disease {eg 1n cardiac neurosis), the
patient should be tirmly reassured on this pomnt, and in mld cases this
may be all that 1s required  Manv such patients, however, must be
helped by discussion with the physician to recognise the nature of their
personal problems, and to deal with them  The use of drugs or other
phy sical methods of treatment i psy chogenic disturbances of function
1s entirels Iogical provided that wheres er possible emotional factors are
mvestigated and treated simultaneously that the essentially sympto
matie nature of such physical treatment 1s clear to patient and doctor
and that the power of medical suggestion 1s carefully considered in any
attempted assessment of therapeutic results  Where there 15 1 struc
tuial  orgame” component mn the patient s condition the importance
of a combmed approach 1s ¢vcn more evident  Here 1t must be recalled
that psychological factors may still be responsible for the major part
of the patient s actual disabihty and that these may be the factors
most susceptible to treatment Such a situation 1s often found for
example in early heart disease and hypertension where circulatory
symptoms out of proportion to physical findings not infrequenth
mdicate 1 comeident and remediable anxiety state

Finally and although results m this field are at least as good as m
other branches of med some psy che tic disorders are meurable
erther because the patient 15 too umntelligent or too madequate to
co operate or because hie clings to his symptormns as the only possible
answer to an insoluble situation  Trudeau s aphorism ‘ to cure some
trmes to relieve often to comfort ilwnys 15 particularly relevant here
and many such patients mike » social adjustment with the help of an
understandmng, practitioner
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THE CARDIOVASCULAR SYSTEM

Psychoneurosis  with effort intolerance {Cardiovascular
Meurosis  Effort Syndrome  Da Costa s Syndrome ]\'eumt‘m‘ulalzry
fsthema)  As dunng 4ll wars since Da Costa s deserption 1871
considerable attention has recently been focused on tins condstion
nd the excellent reviews of Traser (1940) Wood (1941) and Dunn
(1942) typify the reonentation that has taken place smee 1914-1918
During the first world war the phyvsicl phenomenn of the umdmlm\
were analvsed m 2 considerable cardiologieal hteraturc but I’IC
contemporary scotoma for emotional factors n atwlony and the

oceasonal cases 1in which a similar s}mplumum]l)g} was
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(Oppenhesmer and Rothscluld 1918  Cohn 1918) Paul Wood s
Coulstonian lectures (1941) re of particular interest . that besides
presenting a comprehensive review of the hiterature and many eapen
mental observations clanfying the mechamsms of symptom pro
duction they describe the steps by which the author reached his
conclusions on the emotional basts of the condition

The fairly general rcceptance of this syndrome as a typieal psychoso
mate diserder the T of a chmeally d trable
psychoneurosts usually of chrome anvety tvpe rests not only on the
ahsence of 1 demonstrable structurl basis or or,anie sequele but also
on certan positise fertures  Tirst there 1s nothing speaifically militars
about the condition 10 most army cases 1ts onset preceded service
and st 1s common m crvil fe amongst women and children  The
evidence su_gests a igher iaidence emotional races and chnically
the condition 1s wsually associated with evidence of predisposition to
neurosis m both the personal nd famuly histories nd with personal
madequacy charctersed particularly by abnormal physical tmdity
A careful Iustory revenls that the charactenstic cardiac mamfestations
are but a part of 2 more extensive and multiple svinptomatology
which usually mncludes cold blue extremities raptd irregular breathing
sighm,, sweating of emotional distribution tremeor dizziness headaches
and 2 dry mouth Waith therr concomutant phvsical <igns these
symptoms reveal 1 widespread autonomic disturbance of central
ongm and as 1 the case of the cardiac wymptoms themselves the
whole picture resembles much more closely the normal phy siologreal
response to fear than an over response to exertion (Wood 1941) It
15 worth notin,, also that the relation of symptoms to effort 1s highly
sclective and marhedly influenced by the patient s emotional attitude
to the exertion concerned  and that early or_anie heart dise1se 1s by
contrist usually symptomless

The psychological background has been exc llently deseribed by
Wood and lus findings accord with general expertence Ty pieally
« nervous tirud and over protected boy 1s seized with pame during
e criion usually on the foothall field or while sw immun, The
phi sical symptoms of acute fear are nusintcrpreted by the child and
tns mother and all too often by the doctor as an abnormal response
to the comadent physical effort and attention 1s directed to the
heat  In the naturally apprehensive subjeet repetition of such a
Irightening experience on a few oceasions 1s m any case hable to estab
lish 1t as a conditioned response to any exertion even when this 1s
undertaken under conditions not m themselyes productive of fear
Such a development 15 facilitated by medically induced anxiety sbout
hLeart disease and possible sudden death and bv the atmosphere of
mtensified over protection winch ensues ¥ later years these patients
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clerr and defimte stitement of the position as the physteian sees 1t
In the absence of structural discase (eg, m eardiac neurosis), the
pttent should be firmly reassured on this pomt, and m nuld cases ths
may be all that 15 requured  Many such pitients, however, must be
helped by discussion with the physician to recognise the nature of ther
personal problems and to del wath them  Lhe use of drugs or other
physical methods of tre itment in psycho,enie disturhances of function
1 entirchy Jogical providel that wherever pessible emotional factors are
mvestigated and treated simultancously, thit the essentially sympto
matie nature of such phy sical treatment 1s elear to pattent and doctor,
ind th it the power of medical sug, cstion 1s carefully considercd in any
sttempted asscssment of therapeutie results  VWhere there 3s 1 strue
twal forganie” component m the patient’s condition the importance
of a combined approach is evcnmore evident  Tlere it must be reealled
that peyelwlogical factors mav still be responsible for the major part
of the pitint s actunl disabiity and that thesc mav be the factors
most suseeptible to treatment  Such a situation 15 often found for
example 1 ecarly heart discase and hypertension where eirculatory
symptoms out of proportion to physical findings not nfrequently
mdieate 2 comerdent and remedable xiety state

Tnlly and although results i thas fiedd are 1t least as good as m
other branches of medicine some psy chosomatic disorders are meurable
cither Leeause the patient 1s too umntellyent or too madequate to
o opcrate or heeause he elings to lus symptoms as the only possible
answcr 1o an msoluble situation  Trudeau s aphonsm © to cure some
times torcheseoften tocomfort alwys 1 prticularly relevant here
and m my such patients make o soeial adjustment with the help of an
undcrstanding practitioner
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THE CARDIOVASCULAR SYSTLM

Psychoneurosis  with  effort  intolerance (Cardiorascular
Neurasts 1 ffort Syndrome  Da Costa s Syndrome Newrocerculatory
sthema)  As during Al wars since Da Costa s deserniption 11 1871
considerable 1ttention has 1ccently been focused on this condttion
ind the oxeellent reviews of Trascr (1940) Wood (1041) and Dunn
(1942) tysfs the reonentation thit hts tihen pliee since 19141918
During the first world war the physicil phenomeny of the condition
were analysed n 3 considerable cardiologieal hiteriturc bt the
mporary scotoma for emotional factors m atiology and the
nal cases 1 which 1 simlir sy mptomatolopy was
y orgame heart disease Jed to the complete e, lect
dduced evidence for a psyehogcnie basis
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(Oppcnheimer and Rothsciuld 1918 Cohn 1919) Paul Wood «
Goulstontan lectures (1941) are of particular interest in that besides
presenting a comprehensive review of the hterature and many expert
mental observations clanfying the mechamsms of symptom pro
duction they describe the steps bv which the author reached his
conclusions on the emotional basis of the condition

Ihe fairly general aceeptance of this syndrome as = typical psy choso
matie disorder the autonomic expression of a climieally demonstrable
psvchoncurosts usuallv of chrome aniety tvpe rests not only on the
almence of 4 demonstrable structural basis or organic sequele but also
on certun posttive features  1urst there 1s nothing specifically miktary
about the condition 10 hiost army cases 1ts onset preceded service
and 1t 1» common 1n civil hfe amongst women and children The
cvidence suggests a luigher inaidence m emotional races, and climeally
the condition 15 usually assocated with evidence of predisposition to
neurosis in both the personal and famuly histories and with personal
madcquacy characterised particularly by abnormal physieal tunidity
A careful Justory reveals that the charactenstic cardiac mamfestations
are but a part of a more extensive and multiple svmptomatology
which usually mncludes cold blue extremities rapd irregular breathmg
s1, lung sweating of emotional distribution tremor dizziness headaches
and 2 dry mouth Vith therr concomitant physieal sins these
symptoms reveal a widespread autonomic disturbance of central
orian and as m the case of the cardiac symptoms themselves the
whole preture rescmbles much more closelv the normal physiolo teal
response to fear than an over response to exertion (Wood 1941) It
1s worth notm,, also that the relation of symptoms to effort 1s lughlv
seleetive and markedly influenced by the patient s emotional attitude
to the cnertton concerned  and that early organie heart disease 15 by
contrast usually svmptomless

The psychological background has been esc llently described by
Wood and his findings accord with general eapenence Ty pically
a nervous timud and ovel protected boy 15 seized with pame durm,
evertion usualls on the foothall fiedd or wiule swimmmng The
physical symptoms of acute fear are misinterpreted by the child and
his mother and all too often by the doctor as an abnormal response
to the comeident physical effort and attention 1s directed to the
beart  In the naturally apprchensnve subject repetition of such a
{rs, hteng experience on 2 few oceasions 1s m anv case hable to estab
hsh 1t as 2 conditioned response to ny exertion even when this 1s
undertaken under conditions not m themsclves productive of fear
Such a develop 15 facil 1 by drcally induced ansiety about
heart disease and possible sudden death and by the atmosphere of
mtensifled over protection which enisues  In later years these patients
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generally adopt a mode of hfe which makes few physical demands
but when they have to leave the office for the army both the phy sical
effort and the fear producing situations mvolved usuallv lead to an
mercasmg meapeity, n the genesis of which a hysterical escape
mechanism 1s also often clearly esident

The treatment of the estabhshed condition 15 by repeated reassurance
carcful explanation adapted to the lcvel of the patient s mtelligence
and gradunated exeraise s 1n all such conditions prognosis depends
more on the patient s personahity than on the symptomatology but
of longstanding cases not more than one i four can be completely
relieved of symptoms and in the majority the most that can be done
15 to munimuse disabihity and mvahdism through patient re edueation
Of all neuroses this 1s the one m which 1trogenesis (production by
the physician) 15 most marl ed and the prophylactic impheations are
evident

Emotional Factors in Organic Cardiovascular Disease  That
emotional factors can nfluence established heart disease 1s apparent m
the classical nstance of emotionally mduced parovysms of angina
pectorss and 1n the less familiar but well authenticated prosocation of
coronary occlusion under simiar eircumstances There 1s objectine
evidence also that emotional changes can alter cardiac function
Mamzer and Krause (1940} describe well controlled observations m
which electrocardiographie changes of coronary msufficiency type were
produced by fear 1 this case pre operative and they comment on the
possible operation of a similar mechamsm in sudden death durng
early anvesthesia 1n n frightened patient It 1s of mterest that sumlar
E(C changes (inversion of T, and T ) more persistent but stll
reversible have been described 1n  effort syndrome (Graybiel and
White, 1935 Mernitt 1944)

It 1s less generally appreciated that symptoms out of proportion to
the objective organic disability m early valvular disease or minor
congenital anomalies are often due to the existence of a comeident
anuety state mn which over concern about the heart 1s often an
important feature and which may be treatable with marked improve
ment m the cardiac and general symptomatologv In more severe
valvular disease emotional disturbance may be followed by the onset
or cxacerbation of congestive failure and n these eascs Wolfe (1936)
sted that autonomuecally induced earchac over action such
as would produce the svmptoms of cardiac neurosts m the healthy
heart provohes failuze in the presence of an organtc lesion In by per

ascular discase Weiss (1910) has shown that emotionl
halopathie

lias sugge

tensty e cardioy
situations can induce exacerbations of hypertension encep!

trecranial hemorrhage
es pulmonary cedema and 1ni
cr’]S;sseI;mal Hypertenstion We have seen that emotional causes
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can produce disabl rdiovascular symp without 1rreserstbl

structural change and that they can also influence unfavourably the
progress of established orgame heart discase Whether sumtlar
nfluences abso play any part in the actual tiology of erganie cardio
vascular disease comparable for example wath that for which there 1s
evidence n the genesis of peptic ulcer remams an opent question
Interc.ting contributions to this subject with particular reference to
essential hypertension have been made by Alexander (1939) Werss
(1939 1940) and Dunbar (19£3)

Vascular hypertension 15 predomunantly a disease of ocadental
envilisation and the obsers ation that 1t 1s both frequent and severe m
the Amenican but rare n the Afmican negro dicates that eultural
factors are ntimately interwoven with the apparent heredofamiliat
tendency for which there 1s clear ehmcal evidence  Constitutionally
hvpertension 1s sigmficantly more frequent wmong the broad and obese
than 1n slender subjects and 1s often associated with a famly history
both of cardiovaseular disease and diabetes (Dunbar 1943) Itisa
condition of multiple mtiolozy and n « small monty of patients 1
pathological basis for the hypertension can be discovered (e g umlateral
renal disease chromie pyelonephntis adrenal pheochromocy toma)
wiule mn the experimental ammal a comparable eondition can be
produced by bilateral denervation of the carotid sinus subtotal rephree
tomy rrradiation of the kudneys Goldblatt clamps and the mjection of
pressor substance extracted from the ischemic hidney  In the vast
mnjortty of chinieal cases however the primary ztiology 1s unhnown
and the most that can be said of patho,enesis 1s that the available
clinical and pathological evidence suggests that the condition probably
depends on crreulatory changes 1 the hidnev leading to mcreased
production of pressor suk d hy pertension dary to
generalised vasoconstriction

Emotion and hypertension  The wfluence of emotion on blood
pressure 1s evident from the allowance alwavs made for the emotional
factor m mdividual blood pressure readngs Jt 1s less generally
appreciated that a more persistent elevqtion of duastolie as well as
systolic pressure may occur In association wath acute anvety and
tension states and may scttle down when the affective symptoms are
rcheved by treatment The studies of Robmson and Brucer (1939)
suggest that many of the patients m whom thus phenomenon 1s observed
may be potential hypertensives  Certainly the simular fluctuations of
pressure which are often found 1 early cascs of essential hypertension
Iend support to the view that this condition 1s determine {imtially by
disturbances of eirculatory function rather than by the wreversible
changes found at autopsy which represent to a4 considerable extent
the result rather than the cause of the disease
PCM 23
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Psychiatric studies of patients with essential hypertension (Alex
ander, 1939, Weiss, 1839, 1940, Bmger ef al, 1915, Dunbar 1943)
have yielded sigululy consistent results  These authors have ampht
fied traditional clinteal observations and have described mn greater
detail the personality features common mn patients with this disease
It1s generally agreed by these and other nvestigators that hypertensive
patients frequently show signs of longstanding stramn and chrome
anxiety  The similanty between the early symptoms of hvpertension
and those of psychoncuroses has often been noted and psychiatric
studies show that neurotic symptoms partwcularly of obsessional
compulsive type are common at an early stage of the rllness, when they
cannot+be adequately accounted for by the physteal effects of the
disease and that such symptoms can often be successfully treated by
psychological methods

Dunbar has shown that psy chiatne studies of many of these patients
reveal consistent personality traits evident m ther pre Iy pertensive
history and indeed throughout their ives  Thev are characteristicalls
hard dnving, ambitious domnant characters with a striet control of
their emotional hfe only oceasionally released m an explosive manner
1n aggressive fits of temper or i peniodic debauchery a* times of stress
The hypertensive patient tends to smoke and dnnh too much and the
1enseness which 1s the Leynote of his personalty 1s often evident 1n a
tendency to spasm in the voluntary and smooth musculature The
onset of hypertensive svmptoms often comerdes with a long period
of mounting stress and occurs under crrcumstances which n less
emotionally inhibited subjects mught be exspected to give rse o a
full blown neurosts The patient s attitude to his tllness may follow
one of several patterns  He may obstmnately ignore 1t, or may show
a combination of anxiety and actual relief at the excuse which the
liness affords for not achieving his long term objectives  Analytie
observers find suppressed aggression a strihing personality trait in many
of these patients and Alexander (1989) m a stimulating paper formu
Jates a tentatrve hypothesis on the relation between the emotwonal
bachground and the hypertension He suggests that m subjects ofa
particular physical and mental constitutional make up, aggressie
impulses suppressed by personal and social mhibitions may gne 1sé
to emotional tenstons and autonomie disturbances which affect the
phystological control of blood pressure leading to hypertension and
secondary orgamc changes m the vasculature In this connection
Weiss 2nd English (1943) mention the possibility that cenfral nervous
factors might conceivably cperate by altering the cxrculatoi'y dynamch
of the kidney  Some such mech has been on clnical

grounds toaccount forthewell auth d of emotionally
induced duresis and anura and ats existence has recently been
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demonstrated by the expenmental observations of Trueta e al (1946)
These worhers have shown that in exp 1 ammals st
of the central end of the divided sciatic nerve can produce a shunt m
the mtra renal creulation with a sub cortieal short ewewst and cortical
1scheemm revealed by radiography and vital stamung  These important
ohservations may throw hght both on the pathoaenasxs of essential
hypertension and on the mech of therapeutic svimp t

If as seem possible emotional factors acting in some such way “ean
plav a part n the causation of certam cases of essential hypertension
some umportant reservations should be borne 1 mind  First the
constitufional and possibly hereditary background seems to provide
an nvanable physical basis for the development  Secondly while mn
some cases the actnating factor mav be psychosomatic 1t 15 certan
that 1n others the hypertension depends on prunardy physical disease
m the hidney or elsewhere Thirdly psychiatme treatment 15 hhelv
to be curative if at all only in the earliest stages of the disease before
wreversible structural changes have supervened that 15 when the
condition 1s stil a psichoneurosis 1 a subject constitutionally pre
disposed to hypertension

These observations ate liowever not without value in the manage
ment of established hypertension They indicate the need for taking
emotional and personality factors into account m each case for
treating the patwent rather than the hlood pressure and for helping
him to make the most of the creative outlets still open to hum despite
Ius disability  Whether primary or not the psychologeal factor 15
certanly of mmportance in many cases and it 1s at any rate more
accessible to treatment than the constitutional basis
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ASTHMA

1t 15 at present fashionable to regard asthma as pnmanly a psycho
somatic illness It demonstrates, however all the gradations between
a truly somatic and a truly psychogeme disorder At one end of the
scale 15 the psychiatncally stable subject devord of demonstrable
neurotic trends but with a marked family hustory of allergic manifesta
tions At the other 1s the patient generally regarded as asthmatic,
but in fact displaying attachs of hysterical tachypncea  Many asth
matic patients suffer also from psychologteal disturbances but whether
such disturbance 15 causal comeident or resultant 1s often very
difficult to decide A shill larger proportion of asthmaties develop
their attacks 1n response to emotional stress but they are often well
aw ue of this and not really neurotic 1t all  They should be helped by
wise general management to avoid such stress as far as possible
deep psychotherapy 1s not necessarv  T'mally in some cases asthmn
serves to tacilitate escape from responsibility, but thus 1s usually merely
a secondary gam from the 1illness and an important compheating
rather than 1 causal factor
An ehborate analytic study of psychogenie factors m bronchial
asthma has been made by the Chicago Institute for Psychoanalysis
(Crench and Alexander 1941) It 1s <aid by these worhers that
throughout the lives of patients subject to psychogene asthmn there
runs an undercurrent of fear of estrangement from the mother which
1s more or less deeply repressed  The cause of such fear 1s considered
to be the patient s own forbidden impulses which he tlunl s will offend
the mother Psychotherapeutic unearthing and confession of these
impulses 15 sud 1o rheve the asthmatie  1f howeser heuws afrad to
confess an asthmatie attack 15 Iikelv to bc precipitated A more
detailed account of psychotheripy m asthma 1s jiven by French and
Johnson (1948)  There 1 Little cvidence however of a therapeutically
successful psychoanalytic approach to asthma except m a very few
cases
In addition to the ordmary neurotic mechamsms which provohe
asthma 1t 1s important to mention that asthma may be prov ohed by
cular by agitated melancholir  The aatation mav

chosis 1 partx
21 P provohe a very definite 1sthma and the patient

Le so severe as to
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mav present as a case of asthma although the real diagnosis may be
melmchoha  Such patients respond to convulstie therapy and as
therr agitation disappears so does thewr asthma  This type of case 15
pethaps most frequently seen i the myolutional penod and such
patients usually hay e no family or previous history of asthma  They
frequently struggle with their asthma for one to three years and as the
melanchoha remits so does the asthma aoften never to return again
In these patients the depression uf mood 35 often regarded as secon
dary to the asthma but a detuled hustory will show the usual rfiythm
of melancholix m that the patient tends to be worse on nsing and to
woprosve as the day wears on  Slecp 1s disturbed the patient wahing
frequently through the mi ht agitated and also asthmatic

A purely psychological approach 1s rarely of benefit in asthma and
most patients are best treated by a general physician  An appreciation
that emotional strain exacerbates the disorder will enable the general
physietan to enlarge the scope of hus treatment to mclude the patient s
Iife as well as his chest
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ANOREXIA NERVOSA

Anoresla nervosa 1s a disease n which structural changes, endocrine
dysfunction and death can follow a primanly emotional iness  The
clinical features have been excellently reviewed by Ryle (1936) who
drew attention to the high incidence 1n private patients the charac
tenstically difficult personality with remarhable retention of energy
despite extreme emacution  hursutism  bradycardia and hypatension
the absence of awitammnoses  and the return of menses as a sign of
established recovery  The wimb'&hc rate may be as low as
minus 40 per cent and the low glucose tolerance curve 1s probably due
to delaycd absorption bemng normal when sugar 15 given intravenously
Sheldon (193") has described the endoerine picture as  a functional
Symmond 5 disease—a pitwitary black out of psychological ongm

The psvehiatrie back,round of the disease has recently been more
fully mvestigated  The diagnostic symptom may amnse in the course
of various psychatric syndromes and there seems to be every grada
tion between the loss of appetite accompanving anaiety reactions
and the complete refusal of food seen 1n some severe psychoses  Some
of the milder cases are 1 fact sufferin_ from apxiety states m others
the refusal of food 1s part of 4 hysterical state or an obsessional syn
drome while many are sehizowd personaliies and even latent schizo-
phrenies who may deteriorate to ~ frank psychosis  True anorexia
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ASTHMA

It 1s at present fashionable to regard asthma as primarly a psycho
somatic lness It demonstrates however all the gradations between
a truly somatic and a truly psychogenic disorder At one end of the
scale 15 the psychiatrically stable subject devoid of demonstrable
neurotie trends but with a marked farmly historv of allergic mamfesta
tions At the other is the patient generally regarded s asthmatic
but m fact displaymng attacks of hysterical tachypneea  Many asth
matic paticnts suffer also from psvchologreal disturbances but whether
such disturbance 1s causal comeident or resultant 1s often very
difheult to deade A still larger proportion of asthmatics develop
therr attacks mn response to emotional stress but they are often well
aware of this and not really neurotte at all  They should be helped by
wise general wmanagement to avord such stress as far as posuble
deep psychotherapy 1s not necessarv  Fally n some cases asthma
serves to facilitate esc ipe from responsibility but this rs usually merely
a secondary gam from the illness and an important compheating
rather than a eausal factor

An elaborate analytic study of psychogemie factors 1 bronchial
asthma has been made by the Chicago Institute for Psychoanalysis
(Trench and Alexander 1941) It 1s sard by these worlers that
throughout the hives of pitients subjeet to psychogemc wsthmn there
runs an undereurrent of fear of estrangement from the mother which
16 more or less deeply repress d  The cause of such fear 1s considered
to be the patient s own forbidden impulses wlnch he thint s will offend
the mother  Psychotherapeutic unearthing and confession of these
impulses 15 said to reheve the asthmatic  1f however hets afrad to
confess an asthmatie attack 1s Iikelv to be precipitated A more
detuled account of psychotherapy m asthma s given by French and
Johnson (1938)  There 1 Little evidence howeser of a therapeutically
successful psychoanalytie approach to asthma except m a very few
cases
In addition to the ordinary neurotic mechamsms which provohe
1t 15 important to mention that asthma may be provol ed bv
articular by agitated melancholia  The agitation may
to provohe 1 very defitate asthma and the paticat

asthma
a psychosis in P
be so severe as
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cvidence rather than direct questioning until the patient s confidence
1s ganed  Qecupational therapy may help 1u the re-education and
soctalisation which are the basis of treatment  Although many patients
spontancously overcome this cnsis in ther development towards
matunty withont such help extended psychotherapy bas 2 definite
place 1n the treatment of the more intelligent and co-operatn e patients

Antenor pitwitary and cestrogente hormones thyroid and mnsubn
are of doubtful value Hemphill (1944) has descmbed remarkable
recovery of appetitc 17 helosteroid output, and elinieal state um
mediately followng prefrontal leucotomv 1n a severely obsessional
patient with anorexia and emaciation but the field for such treatment
i this discase must be small
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PSYCHOSOMATIC FACTORS IN SKIN DISEASES

Multiple causation 15 nowhere better illustrated than in dermatoses
Hystercal self nfliction and the relation of parasitic mfections to
subnormal ntellence or of fungus diseise to emotional hvper
hydrosis are gross mmples of md.u'ccth operatmn psy chiatniefactors
m tiology  but der the importance
of 3 more direct cmotional element partxcularh m many cases of urtt
cart1 hvperhydrosis the asthma prunigo compley, and pruntus  The
subject has been fully reviesed by Stohes and Beerman (1940) and 1ts
relation to the autonomie nenous <ystem by Rothman (1940) while
Heller (1944) and MacKenna (1944) have contributed excellent elinical
papers based on mulitary dermatological expenence Amongst the
physiological mecham:ms n»].'xtmb shin rcactions to emetional dis
turbances are p h such as blush
cmotional h\'pc:hV drosts whmh chiefly unvolves the apocrine glands:f
palms soles and axill® nd 15 probably mediated through a distmet
autonomue pathray  and emotionalls provohed urticana attributed
on expenimental grounds by Grant ¢f ol (1936) to hberation of a
Instamne-lihe substance in shin cells following release of acetyIcholne
at penipheral nerve-endmgs

VMacKenna (1944} hs etaborau:d the stunulatmo hypothest, mat
Labiity to particular d can he d with p hts
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AT,

nervosa 1 most fiequently seen mn females  Anorexia
nervosa in the male or in erther sex oecurrng later 1n Iife, 15 usually the
presenting symptom of a fauly serious disorder nearly always an early
psychosis  In young patients the psychosis 1s nearly always schizo
phrcnie, but mn older patients quite frequently depressive The
possibiltty of an organie psychosis however should not be forgotten
and a patient with cerebral metastiscs may present as anorea
nervosa
In the typical disorder, a family history of nervous breakdowns,
abdominal diseases, gastromntestinal preoccupation and hypochondnasis
and a personal past hustory of feeding difficulties are common The
farmly situation 1s often abnormal ~ Ryle comments on the occurrence
ot a curious combination of excessive desotion and wilful disobedience
to the mother and conflicts between an immature oy erdependence and
the mpulse to break away seem to be at the root of this attitude
In practicalls all cases the personality has been marl edly abnormal
before the onset of the illness which often follows a period of social
and sexual maladjustment at puberty Many of these patients are
odd, 1dealistic 1mmature seclusive and reluctant to grow up with a
restricted appetite for life as well as for food Taulty sesual attitudes
are almost unnersal the patient repudiating sev, bemng often afraid
of men and becommg distressed when the subject 1s discussed The
ranty of cases in marred women 1s notable while to some subjects the
diseasc seems to be an excuse to ward off contacts with the opposite
sex. or to break off a reluctantly contracted engagement Many such
subjects have 1l mformed fears and fantastes about pregnaney assoct
ated with feelings of gilt and urges to self pumshment  In some way
they secm to idenhfy eatng with sex and mmpregnation and i many
there 15 either a true complex determined fear of food or an ascetie
pnide m overcoming hunger rather than actual loss of appetite
Treatment  No case 1s hopeless and prognosis depends more on
personality than physical state  Most cases recover
Prolonged mstitutional treatment away from the famuly and 1
a single room 1s usually advisable Tuberculosis or other wfection
excluded, the position must be clearly stated to patient and relatives
Meticulous nursing supervision of the graduated normal diet 1m
mediately presenibed 1s essential to counter the patients frequent afid
elaborate subterfuge to avoid taking food Tube fecding should be 2
Jast resort as it may provol e suiade  The psychiatric approach 1>
difficult as many palients are hostile and resistant while most are
unduly reserved and reticent They will sometunes eat ther ;\ﬂ)
out of hospital  Tather than 1eveal the emotional bachground to ther
diness The physial measures outlined aboye come first tl;le tlz:il
chiatric preture bemg, built up n the first anstance from colla
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Accordmg to this author the typical eruption of the hy stere 15 derma
titis artefacta, while prurigo, hichenification, pruritus ani, and derma
titis medlcamel}tos'\ occur espectally 1n obsessional subjects  Rosacea
pompholyx and disturbances of sweating are often associated with
anxety stites ond exlubitiomsm and immatunty charactense many
patients with eaudative dermatoses In the case of rosacea such a
relationship has gained wide acceptance This condition has been
deseribed as a chrome blush ” and 15 frequently associated with
prolonged anwiety reactions m abnormal personalities The typical
patient 15 an unmarried woman m early middle hfe shy, retimg
soctally 1ll adjusted, morbidlv sclf conscious, and unusually prone to
feelings of guilt and shame  The mechamsm of the condition (e g
1ts relation to histamine and the role of physical factors n tiology)
are not clearly understood but 1t 1s certam that onset and exacerha
tions are often closely related to emotional stress

1hat pruntus ean be purely psvchogemc 1s clear from the reactions
of a class of students to whom a lousy head 1s demonstrated but the
role of psychiatric factors m pruritus ani 1s less clear  There 1s con
siderable ¢vidence m favour of a relation to obsessional tendencies and
m a few enscs psychogenesis hias heen satisfactorly demonstrated A
pleasurable sexual component i 1tehing and seratehing has been noted
by many obsersers, and occasionally prurtus ant can be recognused s
an immature substitutive sesunl gratification sometmes with a
bachground of homosexuahty It 1s perhaps suggestne that pro
longed narcosis and psychoanalysts have both yrelded amelioration or
cure when local treatment and more superficial psy chiatne measures
have falled the natural history of the condition often suggests 2
neurotic basis

Pruntus ani demonstrates again the neurotic basts of a somatic
disturbance but it 1s less enerally appreciated that 2 psychosis may
similarly be responsible for a somatic upset Preoccupation with
bowels 1s well known as a symptom of melancholia and pruntus am
15 without doubt preoccupation with one's bowels  When the paticnt
lso believes that s prurrtus 15 due to some scrious and  awful ’
disease one should become su prcious with regard to the possible
diagnosis of a depressive illuess It has often been mentioned that
patients with prumtus am may be driven to smeide  buch patients
are nearly all suflerms from melanchoha that diagnosis being, missed
due to the physician s preoccupation with the pruntus and hus fulure
to assess Lhe patient as a sich person

The occasional provocation of urticana or angioneurotic cedema
and the exacerbation of eczema or psonasis by cemotional disturbance
are phy siologically compreliensible  as 1s the coneeption of I;Yl:::'
bydrosis of the feet as a manifestation of chrome fear following battie
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cpertences (Helher 1944) The well authenticated cure of warts
hy suggestion <nd the activation of herpes simplex by emotion as well
as by such agencies as coryza sunlight and menstruation (Rothman
1040) are howeser truly remarhable wnstances of wfective processes
durectly influenced by psychological factors
Shin diseases like most psychosomatic disorders range from those
which are purely psychogenic to those which appear to be purely
somatic At one end of the scale 1s dermatitis attefacta and at the
other herpes zoster The dermatologist 1s well able to treat most of
the psichological disturbances found 1 patients suffering from shin
discases  Only where the disord=r appears to have 4 major psycho-
logical element 1s treatment b) the psychiatrist required The
holl 1 treatment of der 1 conditions is apt to be just s
mg as a purely psychol 1 therapeutic h to most
other psychosomatic disorders  Nevertheless there have been en
couraging reports on the psychological treatment of shin hsorders
and 1t has been clamed (Shorvon Rook and VWilkinson 1920) that
abreactive  techniques may benefit many patients with chronie
shin diseases

by
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CONCLUSION
Vhule the diseases reviewed m the present chapter serve to illustrate
some of the methods 1nd problems of psychosomatic medicine they
are representative of a growing literature of comparable observation m
other conditions Amongst the more important of these are studies
of the psychatric background 1n coronary occlusion {Arlow 1945)
acesdent proneness (Dunbar 1943) narcolepsy (Langworthy and Betz
1944 Spiegel and Oberndorf 1946) rheumatism (\issen and Spencer
1936 Tlalhday 1941 Flind and Barber 1940) thyrofozicosts (Mittel
mann 1933) cardiospasm (Weiss 1944) drabetes (Damels 1939)
and magramne (Wolff 1937)

Allport (1938) defines temperament m the followmng way —
Temperament 1efers to the charactenstic phenomcxn of an
mdmiduals emotional nature ncluding Ins susceptibility to
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emotional siimulation, lis prevailing mood and all pecuhanties

of fluctuation and intensity of mood these phenomena bemg

regarded 15 dependent upon constitutional make up and therefore

largely hereditary 1n ongin

Manv of the descriptions of personality types found mn vanous
psychosomatic disorders are reilly descriptions of temperament
which 1s widely regarded as constitutional We must be very careful
to avoid deseribing what used to be termed ‘diathesis” 1 fresh
psychological terms which on closer analysis are really agan deserip
tions of constitutional make up  Although the hterature of psycho
somatic medicine 1s already extensive many lengthy descriptions of
personahty ty pes must be regarded as merely new words which do not
always lead anywhere either mn understanding the disorder or
helping the patient The go getter 1s a go getter by temperament
It 15, however mmprobable that his go getting causes susceptibility to
certam somatic diseases such susceptibility and such temperament
are each < part of lus inherent make up
In general it may be said that the concept of psychosomatic medicine
represents a phase 1 the integration of psychiatry into the fabrie of
general medieme  The term atself with its implied dichotomy 1s
open to erticssm and will probably be discarded as this mtegration
becomes more complete 1 hen the emotional aspects of all Hinesses
are given adequate consideration n chnical practice and mn medical
education and when psychiatric assessment 1s as much a matter of
course mn the study of an obscure medical case as the employment of
laboratory 1nveshgations, the term wil be superfluous, for all medicine
will then be psychosomatic
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emotional stimulation, his prevailing mood, and all peculanties

of fluctuation and intensity of mood, these phenomena bemng

regarded s dependent upon constitutional make up and thercfore

largely hereditary 1n ongmn 7

Manv of the deseniptions of personality tvpes found i various
psychosomatic disorders are Tenllv deseriptions of temperament
wielt 1s widelv regarded as constitutional  We must be verv careful
to avod desenbing what used to be termed * diathess” n fresh
psychological terms, which on closer analysis are really agan descrip
tions of constitutional make up  Although the hterature of psycho
somatic medicine 1s already eatensive many lengthy descriptions of
personahty types must be regarded as merely new words wiuch do not
always lead anywhere cother m understanding the disorder or m
hdping the patient  The go getter 1s a go getter by temperament
It 15, however, improbable that Jus go getting causes susceptiafity to
certmn somatic diseases  such susceptibility and such temperament
are each  part of lus iherent make up
In general 1t may be sud that the concept of psy chosomatie medieine

represents a phase m the integration of psychiatry mto the fabme of
general medieine 1he term atself with its imphed dichotomy s
open to cntiasm nd will probably be discarded a5 tlus antegration
becomes more complete  Vvhen the emotional aspeets of all ilincsses
are given adequate consideration m chmieal practice and m medical
education and when psychiatme assessment 1s 15 much a matter of
course 1m the study of an obscure medical case as the employment of
laboratory inveshigations, the term will be superfluous for all mediane
will then be psychosomatie
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CHAPTER AII

PHYSICAL METHODS OF TREATMENT
IN PSYCHIATRY

by
ROBERT ORTON

Drugs wn Psychuatry  Alcohohsm  Dementia Paralytica
Electric Convulsue Therapy — Electronarcosts  Insuln
Coma  Pre frontal Leucotomy  Topectomy

Tuss chapter 1s mited to physieal methods of treatment not
because psychological methods are despised or regarded as of no 1m
portance but because psychotherapy 1s usually very much a specialist
occupation  Mest physicians realise that psy chotherapy 1s the treat
ment of chowce 1n the psychoncuroses but are somewhat bewildered
by the various dramatic and shghtly bizarre methods of physical
treatment which have appeared in modern psychiatry Most methods
of physical treatment m psychiatry are empimeal  Nevertheless some
produce promising and occasionally drimatic improvement  The
conditions mn which they are successful are frequently of unknown
atiology and the modus operand: of the treatments 1s equallv unknown

Psychiatrie schools of thought have become divided Freud tended
to provohe o purely psychological approach and this single approach
1s the onlv one accepted by many psychatrsts Genetic factors
however play a role in schizophrema and various other mental dis
orders of unknown ztology and this 1s well illustrated by Kallmann
(1946) 10 us studv of twms with schizophremia  If as seems lthely
there 15 physical basis i the constitution which plays a part in the
development of such disorders as schizophrenia, 1t 15 reasonable fo
suppose that a purely psychological theory can only be 2 partial
explanation, and that a psychological approach alone 1s hikely to faul
This statement of course applies equalls to many of the so ealled
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psyek tie disorders where a L of physical and psycho
Iogical methods brings success and where a smgle approach 1s agam
Likely tofal  On the whole a purely psychological approach to schizo
phrema or to mame depressive psychosis has been a failure whereas
a physical approach has met at least with partial success
In psychiatry physical methods of of major 1mp

began 1n 1917 when Vwagner Jauregg wntroduced malanal treatment
m generd] paralysis  This was followed by Klaes: (1922) who used
barbiturates for prolonged narcosis Hypoglycaemie coma as a method
of treatment was first reported by Sakel m 1933 Ths was soon
followed by the mtroduction of chemically induced convulsive therapy
1n 1935 by von Meduna The present more favouread electric convulsive
therapy was first demonstrated by Cerletts and Bim i 1938 Almost.
unnoticed at that time was the work of Momz who in 1936 reported
a surgieal approach which was des elpped mnto the operation now known
as a Pre frontal Leucotomy which has in turn given nse to the more
recent operation of Topectomy The best general reviews of physical
methods of t are those by Kal ky and Hoch (1946) and
Sargant and Slater (1948)
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THE USE OF DRUGS IN PSYCHIATRY

Sedation The search for satisfactory sedatives continues parti
cularly by the factunng ch and most phy must be
somewhat bewildered bv the lar_e array which are offered Many of
the older sedatives have now fallen ito disuse some of them nghtly
so eg sulphonal and chloral hydrate are both apt to be capricious 1f
given over a prolonged period of tme  The most popular group of
edatives are the barbituric acid demvatives and more phenobarbitone
must be swallowed by the population than almost any other single
drug The wholesale use of phenobarbitone has at least demonstrated
that 1t 1s relatively safe cven when administered for very long penods
of time Barbitone (5 to 15 gramns) and soluble barbitone u(a to 15
grams) are frequently used for insomma  Personal experience suggests
that the absorption of these two drugs 15 apt to be very vanable and

much more rchable action 1s obtamned with drugs in capsule form
nembutal sodium amytal and seconal re all satisfactory quich acting
hy pnoties which are also fanly quickly metabolised the usual dosage

for each being 14 to 3 grams N
A special entenc coating enables the absorption of the drug to be
delayed for three to four hours Enseal seconal bemg such a drug




CHAPTER XII

PHYSICAL METHODS OF TREATMENT
IN PSYCHIATRY

by
ROBERT ORTON

Drugs wn Psychutry Alcoholism  Dementia Paralytica
Electric Conoulswe Therapy — Llectronarcosis  Insubn
Coma  Pre frontal Leucotomy ~ Topectomy

Tus chapter 15 imuted to physical methods of trentment, not
becuse psychological methods are despised or regarded as of no m
portance but because psychotherapy 1s usually very much a speciabst
occupation  Most physiclans realise that psychotherapy 1s the treat
ment of choice 1 the psychoneuroses but are somewhat bewildered
by the vamous dramatie and shghtly bizarre methods of physical
treatment which have appeared in modern psychintry Most methods
of physical treatment mn psychratry are cmpimcal Nevertheless some
produce promismg and occasionally dramatic improvement  The
conditions m which they are successful are frequently of unknown
@tiology and the modus operandi of the treatments 1s equallv unhnown

Psychiatne schools of thought have become divided Freud tended
to provol e a purely psychological approach and this single approach
15 the only one accepted by many psychiatrists Genetie factors
however play a role m seluzophrema and various other mental dis
orders of unknown tiology and this 1s well illustrated by Kallmann
(1946) m s study of twins with schuzophrema If as seems Iikely
there 15 physical basis m the constitution which plays a part the
development of such disorders as ph it 1s ble to
suppose that a purely psychological theory can only be a partial
explanation and that & psychological approach alone 15 bhely to fail
This statement of course apples cqually to many of the so called
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of intravenous barbiturates became popular during World War I and
15 well reported on by Sargant and Slater (1940) Vore recently Rees
Annear and Crosse (1920) have reported on the use of trichlorethy lene
narcosts cluming that it 1s safer and easier to use than either ether
or mtravenous barbiturates Most authorities are agrecd that abre
active techmques are of greatest use m cases of acufe traumatic
neurosts such as occur durmy, war or following tram accidents  Very
frequently drug narcosis aids in producing 1 state of true disassociation
and when this state 15 produced its effect 15 usually very much better
Hypnosis without a narcotic drug 1s however frequently even more
effective

Continued Narcosis The treatment of psychiatric patients by
providing 16 to 24 hours sleep per day for periods up to about 10 to
14 days 1s gradually falling nto disuse It has been recommended as
a method of treatment in agitated melanchola some workers claimmg
that 1t removes the agitation but this 15 by no means alwavs the case
and the agitation disapy when the dep 15 reliesed with
electric convulsive therapy There 1s certainly no need to subject the
patient to continued narcosis prior to giving electrie convulsive therapy
Continued narcosis still finds a place however n the treatment of
the very acute anxety state and can be used to tide a patient over
the distress followmng an acute emotional shock  The best drugs to
use are somnifane sodmm amytal and paraldehyde ot more than
about 10 ces of sornmfame should be given mn any one pertod of ten
days When sommifaine 1s used no other barbiturate should be used
to merease the degree of narcosis Full details of the techmque can
be found m standard works on phisical methods of treatment in
psychiatry
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ALCOHOLISM
The treatment of alcoholies is fraught with disappointment as any
one who has treated such patients 1s anare They are a very serious
:ba)lmge wdeed and any method which offers hope 1s worth considera
on
Conditioned Reflex Treatment The so called conditioned reflex
treatment of alcohohsm has been reported on fully by Veogthn and
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Many patients with a mild depression complain of early wiahing rather
than any real difficulty in falling asleep and ““ Enseal seconal (1} to
8 grans) ean be extremely useful for such patients as the full effect
of the drug 15 present at the time when 1t 1s most required  For old
people sedatives present a special problem  On the whole they respond
very badly to opates and frequently also to barbiturates Both these
groups of drugs tend to depress cardio tesprratory function and thus
provohe cercbral anoxia  As cerebral anowia 1s frequently responsible
for the restlessness of the aged at mght, 1t 1s preferable to use a sedative
which stimulates cardio respiratory function  Although despised and
dishhed by many physicians and most patients paraldehyde s still
perhaps the safest hypnotic tor the restless elderly patient Paraldehyde
15 best given as a draught by mouth with 2 drams of paraldehyde m
two ounces of warm water flavoured with orange As a guide tore
peated dosage approximately 1 dram per hour can be grsen for
24 hours By intromuscular injection the masmmum single dose 15
about 10 ces but 5 to 6 ces 15 2 more usual dose
Amphetamne Sulphate Amphetamme sulphate has quite
defimtely found a place in psychiatry and 1s undoubtedls helpful to
many mild depressines In doses of 5 to 10 mgms on nising and at
mud day 1t does help remose lethargy and lassitude A more reeent
use of amphetamine has been its employment m acute barbiturate
powoning and 1t does appear that given mtravenously 1t may com
plement the effect of picrotoxin m promoting recovery from batbrturate
coma (Nubarro 1950) The dosage of ntravenous amphetapune
recommended 15 m the region of 10 to 20 mgms as an mital dose
followed by about 20 mgms ¢very balf hour m a glucose salne dnp
The stimulating effect of amphetamine sulphate has led to a search
for other drugs bl ely to have an euphoric effect Synhexl (10 fo
20 mgms daly) which 1s a synthetic product resembling cannabis
ndica was favourably reported on by Stochmngs (1987) The work
of Stockings however was not confirmed by Parher and Vngley
(1950} who state that although the drug has an undoubted euphortant
effect 1t fails to influence pathological depression Rudolph (1949) has
reported favourably on the effect of desoxyephedrine (methedrme) on
depressive patients but personal experience suggests that the claims
made for it are too enthusiastic  The 1tial dose used 1s 24 mgms
before breakfast The dose 1s increased slowly every few days until
a total of 10 mgms per dose 15 bemng given and a total of 30 mgms
between rising and xmdlday ;{eacl\mg such a dosage 15 a SIOW process
es approamately 24 days
““:ﬁi‘éalulv)g Techmques The use of anzsthetics or Wntrivenous
barbiturates for producing eniotional abreaction 1s by no mear?ls ncne
Ether was used to produce abreaction m 1917 by Starhey The us
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Broz (1949) Brefly the method of treatment 15 to tve emetine
hydrochloride at the sime time as an alcoholic drmh  Patrents can
gradually be conditioned until the smell sight and taste of alechol
will produce severe nauses and vonuting It 1s even said that they
can be conditioned to such 2 degree that the mere sight of a bar 15
suflicient to produce nausea  Ihis treatment requires speetal mstitu
tional care and cannot be done on an outpatient basis  Analysin,
therr case material which consists of 3 125 admussions over 4 period
of 104 years they state that 55 per cent remmn abstamners for three
vears or more It 1s interesting to note that the prognosis 15 worse
m lwwyers, dentists and physicians !
Antabuse (Tetracthylthurimdisulphide) First reported on by
Hald and Tacobsen (1948) tlus drug 1s the result of 4 scarch for 1
substanee which wlilst being non tovie m atself, will produce toare
symptoms n combmation with aleohol Antabuse itself 1s relatively
non toxic m the normal dosage gnven  Its only tonic effect m the
usu] dosage 15 1 very muld sedative one but this 15 unnoticed by
many patients  The tovie svmptoms produced with the ingestion of
alcohol consist of flushing of the fice winch spreads down mto the
nech wd upper chest tachyeardin palpitation and a4 general feeling
of oppression nd dhistress  These svmptoms will follow the mgestion
of one ounce of 1leohol when the patient rs under treatment with
antabuse Turther ingestion of aleohiol results m pausea and vomiting
mn addition to the above svmptoms and may ultimatelv lead to eardto
vascular collpse  such collipse requires trentment wath coramine
and oxvgen nd carbon dionide  Deaths have been reported but are
rate It has recently been suggested (Johavartio 1900) that intraven
ous won will remove the toxie symptoms  Patients with ady wced
cardiov weular discisc are probablv serious mishs and should be
avoided  Lhe dose recommended bv Jacobsen 1s an imtial dose of
15 to 23 ,rams per d1y for three to four days followed by 05 to 1
~ram per d1y as vmuntenance dose  Onec the patient 1s on Jus main
tenince dose he 1s grven 1 test dose of 1leohol to demonstrate what
will happen of he demks L phvaern should be present when the
test dose 1s done mn order to make quite surc that the patient shows
no untow ird scnsitivity to the drug It 1s considered that the symp
toms produced are those of iwetildchyde poisomng, because antabuse
pm\v\hh mterferes with the met thohsm of cthyl alcohol at the stage
where eet ldehvde s reiched w ts brenhdown  Jacobsen (19.0) hs
" with wt ibuso of 4 lirge serics of cases and he
considerable suceess  Personal experience
1 Y 1 not enbiredy without towic
oprt whilst recewving the
One pitient who was ~0

I}
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s
shsh s to dnnk whilst talang antabuse m its imtial stages had a
vere attach of vomiting lastmg 23 hours and this provoked an
tack of delmum tremens Other paticnts who drank whilst under
eatment with antabuse developed signs of penpheril ncuntis and
e patient developed - transient Bell s Palsy It will be noted that
s only one ot these cases was antabuse alone responsible for any
ymptoms  In the other cases 1t was a combination of antabuse plus
Icobol
J Treatment can be given on an outpatient basis providing somcone
n the home supervises the patient and makes sure that no aleohol 15
alen I the patient 1s rrquested not to drink for 24 hours he e then
be gricn 05 gram of antabuse i the evenmg preferably w the
presence of the phvsicran  If he has been drmking during the day
he will of course develop a toxie but not a severe reaction  1If he
has kept Ins word the patient can be mstructed to tahe 1 gram the
next day 1n two doses followed by 1 gram on the twno succeedin,
days  With this dosige namely 05 gram the first day and 1 gram
, for the next three days followed by + mamienance dose of 0.0 gram
{ per day no toxic symptoms have appeared
! Antabuses undoubtedly of gre it p ychirinchelp because it demands
ameasure of co operation from the patient So frequently the aleoholic
proclams lus intention to ecase drinking and to do all he can ta stop
the habit  When presented with a drug which will produce toxic
symptoms if he does drint ks bluff 1s called and some patients refust
to co operate. and admit quite openly that they choose to go on donk
ing  On the other hand some patients co operate -nd 1t has been
found that they then o operate with psychothcrapy
The rcal problem m aleoholism 15 the patient s personality In
some cases this can be modified considerably once the patient has
stopped drinhing for a reasonable lenth of time So long as the
patient remams alcohol sodden psychotherapy 1s apt to be uscless
Once the patient 1s in a sane mund however he 15 able to co operate
and progress cah he made The personality aberrations responsible
for alcoholism frequently go very deep and ave then relatively un
amenable to therapy and under these eireumstanees the patient may
co optrate for 1 while and then relapse  \evertheless antabuse must
be regarded s a very  reat advanee n the treatment of
alechohsm
Aleoholics Anonymous  Aleoholie patients are frequently gre
Zomous mdyvaduals and are thus treatable m groups  The best oraanisa
tion of this hand 15 \lcohohes Anenymous Lhis almost takes on the
form of a secref socrety but many cured alcokoles are helped to remam
well by grving help to other people who are m the same phight as they
themselves once were
FCM 24
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DEMENTIA PARALYTICA

General paralysis of the msane was the first psychotic ilness &
show response to physical methods of treatment Valanal treatment
followed later by the hypertherm his already held sway for nearh
30 vears The use of pemeilln m the treatment of sy plubis rased the
problem of whether pyreial treatment was necessary m additton 3
the treatment of general paralysis It has becn stated both by Dattner
(1948) and Martin (1948) that pemeilin alone 1s quite as effective as
combined pentallin and pyresial treatment The 2mount of penein
must be at least 5mega untts but a more usual dosage has been 10
and sometimes as many as 20 mega units have been grien  In assess
ing the success of trestment Dattner (1948) reltes entucly on the
changes 1 the spmal flud  He believes that the Wassermann reaction
and collodal tests do not murror activities of the syphilitic process
He behieves that when the cell count has become normal and there 1S
a definite duninution 1 protemn at least siv months after treatment
has been discontinued m the majonity of cases the actriaty of the
sy philitic mflammation has been permanently checked and there 15 n0

need for further therapy
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ELECTRIC CONVULSIVE THERAPY

Convulsive therapy was ongmally used 1 patients suffering from
schizophremia  In some such patients 1t produced good results but
Iater long term follow up has shown that they are not lasting  Con
vulsive therapy was also tried in vamous depres 1ve states and it 15
1n these that 1t has proved beneficral It now has a definite place m
psychatric treatment amply justified by results

Kalinowshy (1948) m discussing failures with eleetric cony ulsive
therapy (ECT) has classified the faidures under three headings —

|
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(1) Where the treatment was not idicated on chnical grounds
(n) Where the treatment was mdicated but was appled ade
quately
(u1) Where treatment appeared mdicated and was given adequately
but still resulted 1n fulure

It was ongmally felt that ECT would benefit all states of depres
sion even those so called reactive or neurotic depressions which are
usually related to env talstress Kal shy hkemost psychia
tnists behieves that such conditions do not respond to electrical treat
ment and that the essential indication for this 15 a psychotic or

d dep d 1n therap )8 renders
the d 1d between and psychotie depression a
matter of great importance A few psychiatrists beliese that there 1s
no essential difference between the two conditions ‘Mued states
certamly occur but at the extreme of the scale these illnesses are
vastly different and the majonty of experienced observers consider
endogenous depression a faly well defined clinical entity  Certamly
m the majonty of cases an adequate climeal lustory will permit a
diagnosis which 15 not only accurate from a nosological point of view
but which 1s valuable mn predicting the response to treatment

The symp of endogenous der yary derably Depres
sion 1s always present mn greater or lesser degree but may not be a
spontaneous complaint Instead the patient may complain of dulficulty
m thinking and concentration and of general loss of interest both m
work and amusements Some degree of agitation 1s frequently present
and the patient pl of general ner and somatic symp
toms such as palpitation and trembling In more severe cases hypo
chondriasis may be a marhed feature and this may lead the patient
to the general physiman and to involved mvestigation for the
hypochond 1 jf I 1s an almost constant feature
The mam difficulty however 1s mn not falling asleep but in waling at
intervals during the night and particularly 1n the early hours of the
morping  The svmptoms vary relatively httle from day to day but
m the majonity of cases they are definitely worse m the morning and
improve as the day wears on

Neurotic depressive symptoms on the other hand tend to vary
considerably from day to day and to be worse later 1n the day These
patients have difficulty chiefly in falling asleep rather than the type
of msomnia seen m the depressive patient

Recurrent depression of the manic depressive type 1s extremely
common and an average mdividual attack lasts from three to nme
months  Many such patients show no mame episodes  Spontaneous
remuission 1s the rule  The wvolutional type 1s shghtly different
Usually there has been no previous attack of depression and 1t 1s
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DEMENTIA PARALYTICA

General paralysis of the mnsane was the first psychotie allness to
show responsc to physical methods of treatment Valnal treatment
followed later by the hypertherm has alreadv held swav for neatly
30 years 'The use of penicillin in the treatment of syphilis raised the
problem of whether pyresial ticatment was necessary m addition
the treatment of genceral paralysis It has been stated both by Dattaer
(1948) and Mirtin (3948) that pemeillin alone 15 quite as effective as
combmed pemethn and pyrexial treatment  The amount of pemedin
must be at least 5 mega umts but a more usual dosage has been 10
and sometimes as many as 20 mega unts have been given  In assess
ing the success of treatment Dattner (1948) rehes entirely on the
changes 1 the spmal fliid  He believes that the Wassermann reachion
and colloidal tests do not murror activities of the syphilitic process
He believes that when the cell count has beeome normal and there 15
2. definite diminution 1 protem at least six months after treatment
has been discontinued 1n the majonitv of cases the actnvity of the
syphilitic inflammation has been permanently cheeked and there 1s 20

neced for further therapy
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FITCTRIC CONVULSIVE FHERAPY

Convulsive therapy was ongmaily used m patients suflering trom
schizophrenta  In some such patients it produced good results but
later long term follow up has shown that they are not lastng Con
vulsive therapy was also tned m vamous depressive states and
1n these that 1t has proved beneficinl It now has 2 definite place
psychiatrie treatment amply justificd by rcsults

Kahnownsky (1948) in discussing farlures with electric convulsive
therapy (EC'T) has classified the fulures under three headings —



ELECTRON ARCOSIS 373

curare It must be admtted that the death rate from thiopentone
anmsthesia and the death rate from curare are probably both larger
than the death rate from ECT It 1s quite unnecessary to grie so
much curare that the muscular part of the fit 1s abolished and a very
moderate dose will dimumsh the imntensity of muscular movement
sufficzently to avoid fractures and under these circumstances the use
of thiopentone 1s probably unjustifiable ¥ here the patient 15 ex
tremely anatous prior to treatment sadmm amytal 3 grans given at
least half an hour bcfore treatment s effective

Theuse of ECT as an outpatient method of treitment 1s debatable
Aallmson (1948) has reported favourably on its extensise use m out
patients  The difficulties that arse with outpatient treatment are
the later stages when patients are apt to become somewhat confused
and on oceasions even muldly exeited  One must always warn relatiyes
about such a possibibty and one must always have a bed available m
case of <uch n eventuality OQutpatient treatment however has a
place as by its means many patients can be persuaded to have treat
ment who would otherwise be untreated because of therr refusal to
enter hospstal

Treatment of patients with ECT 1n the ordinary medical wards
of the general hospital has however a very defimute place Vany
mild depressives object quite strongly to gomng mto a mental hosprtal
and therr relatives support them n this attitude They are however
willing to come nto an ordmnary general hosprtal and can be quite
adequately treated there
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ELECTRONARCOSIS
This method of treatment 1s really a modification of ECT The
wstrument used 15 so designed that 1t 15 capable of producing a steady

current despite varation mn the patient s head resistance A current
of about 170-200 millamperes 1s passed imbally and this produces a
tonic contraction  After about half a mmute the current 1s reduced
to between 50-70 millamperes until respiration starts agamn = When
tlus occurs the current s slowly wncreased to about 120 mitliamperes

the ncrease m curtent being at such a rate that a state of shight spasts

aity and unconsciousness 1s mamtamed If the currcnt 1s increased
too slowly the patient regamns If it s d too
quickly the tonus becomes so severe that respiration may agam be
arrested  The patient 1s maintamed unconscious for a pertod of about
seyenminutes  Treatment 1s L1ven two to three times a weck 1nd as
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fauly true to state that once recovered from an attach of 1y olutional
melancholia the patient does not tend to have further attachs Agita
tion 15 usually a very marked feature in myolutional melancholia and
the condition 1s frequently regardcd as an anxiety state Hypochon
dyuasxs may be very marked and renders the prognoss worse
Kalinowshy (1948) belicves that therapeutic failures are extremely
Tire I recurrent depressions of the manic depressive group and that
many of the falures particularly in the involutional group of melan
cholics, oceur m the so called paranoid type These patients have
Jenerally inadequate personahties are complamers about others show
hysterical features as wn overlay to thewr depression and tend to be
severely hypochondmacal e believes that this group are probably
related to schizophrema rather than to manic depressive psychosis

The number of electrie convulsions required for the rehef of depres
sion vanes between four and sixteen but the majonty of patients
require between six and ten treatments Personal espenence shows
that the trcatment must be continued for some time after chmeal
recovery has been obtamed TUsually two or three treatments are
required after the depression 1s relleved as an insurance agawst early
recurrence  Usually three treatments per weeh are quite frequent
enough Crven more frequently than this confusion 1s apt to become
rather severe In older people 1t 1s sometimes advisable to give only
two treatments weekly Where agitation 1s extremelsy severe frequent
early treatment gives excellent results and even two treatments 1n
one day may then be justifiable

Electrie convulsive therapy also has a defimte place 1 the treat
ment of mama  In such patients treatment has to he given rather
more frequently although the total number of treatments may not be
greater than the number given to a depressed patient In the imtial
stages at least one shock daily 1s required and m some cases 1t 1s better
to give two per day for about three days followed by one per day for
another three days with one or two further treatments at more spaced
mtervals Such a course of treatment very frequently cuts short an
attach of manic excitement During the trentment of mania with
mtensive E CT 1t 1s quite useful to tube feed the patient imme diately
following therapy  When two shocl s are grven on the same day the
second shoek following 1mmediately on the first a reasonably long
period of post epileptic comn follows during which eatenstye nursing
measures can be carried out

Further refi ts have been ¥
EC L Theuse of curare or my nesi m order to dmimsh the seventy

of the tome and clome stages of the fits 1s now » ell established Owing
to the distress that curarc may produce mn the patient many believe
that it 15 better to use thiopentone wasthesia before admimsterin,,

d m the ad ration of
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curare It must be admutted that the death rate from thiopentone
anwsthesia and the death rate from curare are probably both larger
than the death rate from ECT It 15 quitc unnecessary to give so
much curare that the muscular part of the fit 1s abolished and a very
moderate dose will dimmsh the intensity of muscular movement
sufficiently to avoid fractures and under these cireumstances the use
of thiopentone 1s probably unjustifiable VWhere the patient 1s ex
tremely anxious prior to treatment sodmm amytal 8 gramns given at
lcast half an hour before treatment 1s effective

The use of ECT as an outpatient method of treatment 1s debatable
Mallinson (1948) has reported fas ourably on 1ts extensive use m out
patients The difficulties that arse with outpatient treatment are 1n
the later stages when patients are apt to become somewhat confused
and on occasions even mildly excited  One must always warn relatises
about such a possibihty and one must always have a bed available 1n
case of such an eyentuality  Outpatient treatment however has a
place as by 1ts means many patients can be persuaded to have treat
ment who would otherwise be untreated because of their refusal to
enter hospital

Treatment of patients with ECT m the ordmary medieal wards
of the general hospital has however a very definte place Many
mld depressives object quite strongly to Lomng mto a mental hospital
and therr relatives support them m this attitude  They are however
wilkng to come mto an ordinary general hospital and can be quite
adequately treated there
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ELECTRONARCOSIS
This method of treatment s really a modification of ,, CT The
mstrument used 18 so designed that 1t 1s capable of producing a steady

curent despite vanation mn the patient s head resistance A current
of about 170-200 milhamperes 15 passed wutially and this produces a
tonic contraction After about half a mmnute the current 15 reduced
to between 50-70 mulliamperes until respiration storts ajam  When
this occurs the current is slowly increased to about 120 multamperes
the mcrease m current bemng at such a rate that a state of sl ht spastt
city and unconsciousness 18 mamtamed  If the current 1s ncreased
too slowly the patient re_awms Ifat s d too
quichly the tonus becomes so severe that respiration may agam be
arrested The patient 13 mamtamed unconscious for a period of about
sexen munutes Treatment 15 given two to three times a week and as
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many as 20 to 30 treatments may be given  Paterson and Milhgan
(1947} have described the technique m detail and thev have also
reported favourable results mn schizophrenn  Garmany and Early
(1948) have reported unfavourably on 1ts effect m schizophrema and
they report “we find httle evidence that electronarcosis has contr
buted to the physieal therapy of the psvchoses ** Linford Rees (1049)
has produced some figures showmng results of treatment of schizo
phrenses with wsulin electronarcosts and ECT compared with a
control group From these figures 1t 1s seen that deep msulin treat
ment 1s the only method giving a sigmificantly Ingher proportion of
recaveries than the control group  Monro (1950) has reported more
favourably and suggests that electronarcosis 1s an equally safe alterna
tive 1f msubn therapy 1s not ivailable and he believes that electro
narcosis has a useful place in the treatment of schizophrenia

On the whole electronarcosts has not been greeted with any degree
of enthusiasm and the results so far obtained are somewhat open to
doubt There 13 some evidence however that certan schizophrenic
patients who hive not responded to msulin comna therapy may respond
to electronarcosis

Flectronarcosis has an effect on the affective disorders sumular to
that of ECT As the mtensity of the tonie stage is not so severe as
m E CT 1t 1s occasionally used as a substitute where there 1s a danger
of physical mjury to the patient It 1s doubtful 1f this 15 any better
than using E CT with curarc which on the whole 1s somewhat simpler
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INSULIN COMA THERAPY

Insulin coma therpy was introduced by Sakel 1 1933 and by 1938
was being used 1 most of the cvilised countres of the world Tt s
now used 1n the treatment of schizophrema mn almost every mental

tal mn this country

ho?l’llcaacmal technique of treatment 15 well deseribed by Kalmowshy
and Hoch {1946) and Sargant and Slater {1048) and detatls will not
be given m this chapter  An enormous amount of statistieal work
has now been done on the value of msulin coma therapy It » Al hwve
heen noted that n discussing electronrcosis wsulin coma therapy
d to be the most satisfactory treitment of schizophreniad
as used for schizophrema and there 1s po doubt
ng temporary remssions A long term

appeare o
Ongmally w
Lha%. 1t 1s capable of producy
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follow up however of schizophreme patients treated with ECT
shows that the mtial improvement 1s not mamtamed and that the
end result man ECT treated group s no b tter than that of a control
group Insuln coma therapy on the contrary can be shown to m
crease the p of p A Temporary Com
mission on State Xlospntal problems i New Yorh m 1944 produced a
senes of fizures based on a very large number of cases Therr figures
welude 1 128 schizophreme patients treated with msulin and a control
group of 897 schizophrente patients who recerved no physical treat
ment Of patients treated withm the first y car of therr llness 80 per cent
left mental hospital In the control group the comparable figures 1s
59 per cent  Analysis of the cases under clinical headings reveals ——
In the paranoid group the renussion rate nses from 52 per cent
to 79 per cent with nsulin treatment
In the catatonic group from 62 per cent to 81 per cent
In the hebephreme group from 29 per cent to 68 per cent
The relapse rate among all cases was 42 per cent i the insuln
treated group and 31 per cent mn the untreated group The Commis
sion sud that when patients are treated with wnsulin their average
stay mn hospital 1s reduced by four months and that the qualty of
the remission obtamed 1s better than that which oceurs spontaneously
They also state that the treatment has little effect on patients who
have been 1ll for more than two years Freudenberg (1947) reports
favourably on the use of insulin coma therapy 1n schizophrenia but
pomts out that certam symptoms worsen the prognosis  So called
process symptoms  eg schizophreme thought disorder hallucina
tions primary delusions and passivity feelings are all unfavourable
Ye pownts out that the more atypteal the schizophrenia the better the
prognosis and the more closely does schizophrenia resemble an affective
disorder the better the prognosis
Untreated schizophrenia has an ewtremely poor prognosis and
probably about 70 per cent of such patients ultimately end thew
days i a mental hospital The prognosis when the patient has been
1ll for one year 1s very poor and after two years as already quoted
treatment has little effect It 15 thus very important that early diag
nosis of schizophrema should also lead to early treatment, and 1t 15
quite wrong to leave untreated a mild early case merely because the
patient 1s managing to show some de.ree of adaptation to society
One of the reasons that the catatome cases do so well 1s that the onset
of the disorder 1s apt to be acute and flortd—often so florrd that there
15 no option but to admt the patient to a mental hospital Hebe
phreme patients on the other hand are apt to have a very slow and
insidious onset and frequently do not arnve m the physician s consult
g room untl they have been 1ll for a very Jong time In fact it 1s
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often verv difficult to decide how long the patient reallv his beenall
and one occasionally sees patients i the early twentics who show
some evidence of personality detenoration extending over a period of
several years In these cases hitle 15 to be gamned by early admission
to 1 mental hospital and 1t 15 much better to do what one can to
assist the patient to adapt to socictv even if he has to be accepted
as animvalid  Owing to the serious overall prognosis of the disorder
1t 35 probably justifiable to give msulin treatment when one 1 in doubt
as to 1ts value  The number of lasting renussions obtamed m such
circumstances may be very small indeed, but the occastonal success
mahes the treatment worth winle
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PRE FRONTAL IEUCOTOMY

Comerdental with the development of the so called shoch therapies
Momz (1936) »1s experimenting on o surgieal approach to the treat
ment of psychotic illness  His techmque became refined and has now
become well known under the name of pre frontal lencotomy The
surgica] details of the treatment and review of results obtamned are
well covered by Freeman and Watts (1942) It 1s iteresting to note
that there was 2 long gap between Momz desenbing Ins treatment and
the treatment bemng developed and commng mto etcral use It ws
first used 1n this country 1 1943 and the first rc port of any considerabl.
number of patients treated by tlus method was given by Vlcyer Bech
and McLardy (1947) A more rccont review of a large scries of cases
treated m tlus country 15 that of Partndge (1850)

Shock tre tments did and <till do cause o good deal of emotional
opposition partly because the tretments are feit to be crude and
also beeause of their empirical nature  Leucotomv 15 agam cmpirie,
and 1t does produce 1ts own untcward results which cannot of course
be.undone In view of this great caution 1s required before rccmx:l
mending such 1 drastic revocable step  Novertheless drastiv an
srrevocable steps are frequently tahen m medicine and sometimes =;
condition 15 so distressing that no treatment which offers htz})e 1‘;’:
rehel can be rejeeted  This s true of leucotomy, s there 15 no sub

that many chronic psyehotic patients have been SrCatly rldn:w.‘ m‘v
sts md, and w our present state of mecdical knowledge there 1s
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other treatment available which would produce this result Leucotomy
1s a crude operation and 1its results are apt to be uncertain  The fact
that it does produce relief has stimulated a great deal of research and
out of this will no doubt be developed more exact methods of
treatment
Bnieflv Jeucotomy 15 of benefit in pattents showing —
(1) Chrome tension such as 1s frequently seen 1n obsessional states
Obsessional states probably cover a multitude of illnesses
and many of them are undoubtedly psychotic in )
and are not simply neurotic mamfestations It 1s m the
patient with a severe obscssional state as a result of an
underlying psychosis that the best resuits are obtamed
Where the obsessional state shows a considerable amount
of varabihity as 1t frequently does i neuroties 1t 1s doubtful
if such a drastie step 15 justifiable
{u) Chronic states of depression particularly with agitation
Chromic depressive states frequently arse m nuddle age
and sometunes later Vany of these of course respond to
ECT and this 1s obsiously the first treatment of choice
Where such treatment fails and the patient contiually
relapses leucotomy should be considered It 1s wnteresting
that there 1s some evidence that when a patient benefits
from convulsive therapy and then relapses the prognosis
with leucotomy 1s Lhely to be quite good The atypieal
depressive with marhed hvpochondrnasis may or may net
benefit depending upon whether or not the hy pochondriasis
15 secondary to the depresston m mood  VWhen secondary to
depression of mood bencfit 1s ikely but when hypochondnasis
takes on the nature of a primary delusion and 1s not secondary
to a change m mood httle benefit v Iihely to accrue and
mnny failures have d 1 such hypochond; 1 patients
(w} Many schizophrerue patients have been subjected to leucotomy
and many of the results have been disappomting If there
1s a great deal of emotional tension as a major factor mn the
patient s symptoms benefit 1s likely but apathy thought
disorder and primary delusions are unlhely to be affected
Leucotomy 1n atself tends to produce apathy lack of soctal
tact and general lack of foresight Certan paranoid schizo-
phrenics have very marked emotional temsion m thewr
hallucinosis and delustons It 15 obvious 1n such cases that
the emotional tension 1s a dnving force for therr symptoms
and leucotomy may reheve them The dnve behind their
delustons 15 dimmshed but therr content remams  The
patient however 1s given some degree of freedom from
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preoccupation with delusional matertal and 1s thus able to
tahe an nterest m other things With encouragement such
a patient e be rehabilitated and miy make a social
Tecovery
In deciding on as such 1s of httle importance
The constellation of symptoms present, however 1s much more 1m
portant  An understanding of the effccts of leucotomy both good and
bad, will enable one to mal e some forecast of the post operative state
m a particular patient  One can decide that tension and depression
of mood may dimmish and that symptoms secondary 1o such tenston
and changes in mood will also dimumish  One will however, mtroduce
2 general indifference lach of tact and social discrimmation and
general lack of foresight  If the patient has been an oyer serupulous
rather shy, retiring andividual 2 dimmution 1n soeial tagt may not be
noticeable and may even be to the patient s advantage! On the
other hand if the patient was a rather ntolerable soctal boor com
pletely lacking m tact and foresight, such faults of personality arc
hikely to be made worse and the patient may be soeially mtolerable
after leucotomy It must be stressed again that the decision to advise
lencotomy 15 a senous one  Nevertheless to avoid ever recommending
1t lest one makes a mistake 15 merely a comvement way of escaping
clinical responsibility
Many patients apd therr relatives, ind for that matter many
physicans feel that leucotomy will be followed by mtellectual changes
The evidence however 15 agrunst this (Freudenberg 1949) and the
mtellectu 1l performance of 1 patient after leucotomy 15 frequently
better than when he was 1ll and not demonstrably worse than when
he was well
The mortality rate from pre frontal leucotomy 1s quute Jow and m
shilled hands 1s m the neighbourhood of two per cent There are
certamly elderly patients whoe will tolerate leucotomy better than
convulsive therapy, and m chrome depression m the elderly 1t is
sometimes an cxtremely effective step
Meyer and McLardy (1948) and Mclardy (1950) hasc reported
upon urzmic and trophic changes follonng lencotomy  These chan,cs
have sometimes resulted m the death of the patint Death may
occur from such causes about two to five months after operation
The post mortem findings suggest that damage to the premotor
vegions the putamen the caudate nucleus the posterior parts of the
orbital regions and n structures Iying between these is responsible
These patients tend to become marisnne wath multiple eutancous
within two to five months after the operation the whole
emg termed for the want of a better name tropluc

1 4
i

septic sores
condition b
detertoration
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TOPECTOMY

Following upon the partial success of leucotomy attempts have
been made to refine the operation and to confine the damage done to
the frontal lobes to the bare mmmimum necessary to produce beneficial
results and to avoid 1f possible some of the 1ill effects produced by
leucotomy 1n the spheres of emotion and behaviour Anatomical
evidence has shown that the regon of the medial nucleus of the
thalamus which most frequently shows retrograde change n the human
bemg after leucotomy 15 that which projects to Area & of the
cortex—the term Area 9 applymng to Brodmanns areas of the
cortex It has been suggested that functional changes due to dis
connection of Area 9 mght be the cntical factor n lencotorny
regardless of whatever other changes might result from disconnection
of additional areas Localised cortical ablation of certamn areas has
been named topectomy The arcas largely removed by operation
are Areas 9 and 10 of Brodmann the operation bemg a bilateral one
The general conclusions with regard to such operations are that
patients are much less anxwous after operation and have not the
marked change in personahty which usually follows leucotomy Re
search continues mnto which areas and how much of them should be
removed to produce the desred result An excellent description of
the treatment of 48 patients by topectomy 15  Selective Partial
Ablation of the Frontal Cortex  edited by Mettler This 1s a detailed
survey which covers the anatomv physiology psychology surgery
and results of the operative procedure It already appears that
topectomy may well become the operation of choice rather than the
somewhat crude operation of pre frontal leucotomy
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CHAPTER )\III

THE CHRONIC RHEUMATIC JOINT
DISEASES

by

PHILIP ELLMAN

Etology Classification Pathology Tteatment

(Cortisone and A CTH ) Rheumatod heart disease

Rheumatord lung discase  Chmcal mamifestations of the

rheumatowd type of arthritis  Atypreal forms of rheumatord

disease  Psychosomatic aspects of chromic non artteular
rhewmatism  Gout

ATIOLOGY

TuE chronie rheumatie diseases comprehend many medical discases
of the musculo skeletal system but as we hope to show 1t 1s i fact
a mesenchymal discase  Regarding 1ts exact xtiology our hnowledge
has regrettably not advanced and remams to day m the position of
tuberculosis 1n 1882 before Koch had discovered the tubercle bacillus
Of the many =tiological factors that have fiom time to time been
incrimmated 1n relation to the rheumatoid type of disease focal sepsts
has m the past held pride of place  As a result 1t has been a common
oceurrence to find patients divested of teeth and tonsils perbaps with
simuses dramed or gall bladder appendrx and other organs removed
Yet m spite of such radical measures the patient 15 seldom any better
—on the contrary he becomes despondent and lowered m morale
The specialised surgeon whether oral surgeon gynzcologist or urologist
ma), m all smeenty report some deviation from the normal 1n cases
of arthnhs of the rheumatoid tvpe but Vaizey and Clark Iennedy
(1989) among many others have supplied an admurable corrective in
relation to chronie theumatism and they point out that the cure of

380
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the rheumatoid type of arthntis following dental extraction is the
exception rather than the rule and that bad teeth are not incompatible
with good general health  Expenence would sug.est that mn some
tno per cent of cases of so called secondary focal infective arthmtis
removal of a carefully assessed focus of sepsis may produce 1 dramatic
response
The possibility of a virus s the cause of rheumatic fever was first
postulated by Schlesinger and lus colleagues i 1935 The concept
was upheld by Eagles Timbrell Fisher and others (1937) and extended
to rheumatord arthntis and has been confirmed by Sabin (1939) at
the Rochefeller Institute m expernimental anumals
The theory of bactenal allergv conceives the acute and chrome
theumatisms  as anaphylactie diseases with multiple lesions n the
mesodermal system produced by continual antigen antibody reactions
1m or on tissue cells  Visceral and other lesions might be explained as
hypersensitivity mamfestations m tissues elsewhere m the body
Rheumatoid Discase  whose principal clmieal mamifestation we
believe to be arthnitss 1s now generally accepted as a systenue disease
with Jocal mamfestations sometimes widespread and not necessarily
‘confined to the locomotor system In the wnter ¢ view the chimeal
preture should be concerved m wider terms and exclusive concentration
on the jomt lesions may well be an explanation of our present 1 norance
i relation to xtwology  For example in rheumatoid disease_extra
articular changes, apart from the mflammatory jowt lesions may be
observed n tendons bursz shin nd subcutaneous nodules peripheral
nerves muscles the eye and as we shall indicate later n the heart
lungs pleura lidney spleen lymph glands and other organs
Lesvinthal (1948) believes that the debility of the antibody producing
system—the reticulo endothelial system—is the basic cause of theuma
tism and that all other indirect or precipitatin,, factors mterfere with
the function of antibady production or mamtamance of the state of
perfect immunity  The concept 15 attrictive appears rational and
Iends support to the umtarv theory it offers some mtegration of the
rheumatic group of diseases and suggests a relationship between the
acute rheumatowd type of arthntis and rheumatic fever It would
aceount too for the meidence of eight per cent of cases of rheumatic
carditss 1 100 consecutive cases of theumatoid arthritis 1n the writer s
series  The traditional concept of a pure bnctmal fectious wetiology
m alf eases of the theumatoid type of arthritss must be resisted 1f we
are to make any real progress Certainly 1f there were anvthing i
the hamoly tic streptococeal theorv there should have been a thera
peutic response to sulphonamide or penteilhin therapy
. The anaphy lactic hypersensitivity basis of both rheumatie carditis
and arthntis 1s suggested by Rich and Gregory (1943) to denote a
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Fic 3o llotograph of the
hiands of a male aged 61 with
pulmonary osteoarthropathy
and rhcumatond polyarthrtis
imvolving  the metacarpo
phalangeal joints of the wrist
ihe hnee and snhle Apart
from the soft tissue swellng
imolving the fingers {oes
and nose there was perostitis
of the long bones and joint
snellings with effusions 10to
Yoth knees

Fig 36 Feet and ankles of
the same patient The: patient
had a bronchial carcinoma
imvoly ing the nght upg ex fobe

A Jung Tesection
+was pirformed by Mr R €
Drock and withsn 48 hours of
the operation the patient who
was grossly disabled through
us polyasthntis had 8
marhed reduction of joint
swellings and a full renge of
ovement of all lus jounts

The result was dramatic
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vamable tissue response to the same novious aent The question
then arses as to whether such conditions as the Still and Felty syn
dromes spondylitis anky lopoietiea psorasts arthropathica and Reiter s

Fig 3 Lege don ppestepage

syndrome of non specific arthnitis urethnitis and conjunctivitis well
descnibed by Vallee (1946) can be sumilarly explamed as hypersensi
tivity 1ons  Rich has indicated an even wider association
on the basis of hyp vty between rh 1c fever the rheuma
toid type of arthntis and such obscure conditions as acute dissemnated
lupus erythematosus polyartentis nodosa dermatomyosttis and
scleroderma for there 15 no doubt that certan climeal and pathologteal
mamfestations are shared Furthermore anatomical studies have
shown alterations of some constituents of connective tissue consisting
1 the main of collagen fibrils and interfibrillary substance or cement
The last named cont: complex pol handes such as hyaluronie
acid and an enzyme hyaluronidase which when 1t attacks hyalurome
acid and other ground substances of connective tissue can produce
changes analogous to those seen mn rheumatic disease although up
to the present no direct association between hyalurome acid meta
bolism and rh has been bhshed (Cohen 1919)

These mesenchymal connective tissue diseases have been rouped
under the collective title of collagen diseasesor sy stemic collagenoses
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Collagen 1s found 1 sheletal tissues such as connective tissue fascia
muscle, igament jomt capsule synovial membrane articular cartilage
and bone and may also be present i blood vessels supplying these
and other tissues The vascular changes are those of an arterttis
which may 1y ols e all coats of the vessels as part of a fibrmoid necrosis
of colla,en, giving ise to so called  rheumatod granulomata ’

In certamn cases an association between chronie rheumatte Jomt
disease and endocrinal dy sfunction appears evident ~ Selye ctal (1944)
produced expermentally m adrenalectornised anmals a polyarthritis
resembling hustologically that seen in rheumatic fever and even mn
rheumatoid arthritis following over dosage with desony corticosterone
acetate thereby demonstrating the possible role of the adrenal glands
Urbach (1944) has suggested that this may be an allergic reaction the
pathological lesions bemng the chinteal expression of an allergy to the
adrenal cortes It must be noted however that extensive mvestiga
tions have not revealed any sigmficant abnormality i the endocrine
svstem 1 rheumatord disease

The potential significance of the pituttary m relation to chrome
rheumatism notably m women has received considerable attention
and X rav irradiation of the patwitary has been postulated as a possible
hne of treatment while kried (1943) has suggested that the connection
between acromegaly and pulmenary osteoarthropathy may well be

- due to a dyspituitarism al in to acromegaly T4 pical rheumatoid jomt
lesions with pulmonary osteo arthropathy have been found m four
cases under our carc to be associated with mtrathoracie tumours
(Fllman 1947) (bronclual carcmoma in three cases) Removal of
these tumours has shown a dramatic impiovement n the jomnt condt
tion withn 48 hours (Figs 35 36 and 37) Holmes et al (1950) have
reported seven patients m whom pulmonary osteoarthropathy was
assoct ited with pulmonary neoplasii and m whom surgical removal
of the tumour rehieved the jomt symptoms  Fmally the exacerbation
of rheumatic symptoms before the menses and remisston during preg
nanev have been noted as yet other possible contributory cendoerinal
factors

~ Eatrancous factors can be held to some extent responsible for the
development of chrome rheumatic disease—damp and cold probabl‘\]
bemng less important than dirt excesstvely heated and alf ventilate:
houses and overcrondmng  Lack of 1 protective diet may also be an
accessory to the development of the disease although no wpeetfic diet

n for 1ts treatment

# }‘1‘1“:;1 v estigation mto the etiology of rhcumatoid artheitis {1900}
by the Saentific Advisory Comnuttee of the Empire Rhcumutib“;’l:
Council 232 patients with the rhcumatoid tvpe of wthntis andd-ﬂ ':
controls comparable i age sex and envil state were mvestr, ited 1
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relation to the sigmificance of varous factors widely alleged to be
wtiologieally sigmficant  These factors meluded sex inerdence and
age of onsef psychological precipitating factors the presence of focal
<epsts famylial crdence of arthnitts the effect of previous pregnancies
and partuntion home conditions occupation the relation of weather
and scason and of abnormalities of the peripheral circulation

An nteresting feature that emerged was that the alleged stiological
factors produced largely negative results and many were found to
veeur as often n controls as m patients  \ccordm )y the danger of
aceepting uncontrolled clinical mpressions without eritical statistical
analysis n this as m other diseases must be borne 1 mmnd  ©On e
other hand, such factors as the familial ineidence of the disease the
ady erse mﬁuences of cold and damp and the presence and sigmneance
of ties of the perpl ante dating the onset
appeared to warrant further i estigation

Recent work of Selye (19+0) on the  General Adaptation Syndrome
{G A5 ) suggests that rtheumatoid disease may belong to a group of
diseases which develop as a result of failure of the body to adapt itself
to prolonged stresses and strams  If thus hypothesis 1s accepted 1t 15
possible but not proved that certamn physical psychologieal and
nfective states might produce rheumatoid disease in persons with an
abnormally weah adaptation mechanism

The favourable effects of a hormone of the adrenal cortex (17
bydroxy 11 dehydrocorticosterone” Compound E) and of pitwtars
adrenocorticotrophie hormone (A C'T H ) m nductng the potential
reversibihty of rheumatord arthntis raises the possibility that we may
m fact be dealing with a basic biochemical disturbance but there 15
as vet no true evidence to ndicate that theumatoid disease and adrenal
cortieal msufficieney can be correlated
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Collagen 1s found 1n sheletal tissues such as connectise tissue, fascia
muscle higament, jomt capsule synovial membrane articular cartilage
and bone, and may also be present in blood vessels supplying these
and other tissues The vascular changes are those of an artertis
which may 1nvolve all coats of the vessels as part of a fibrmoid necrosts
of collagen giving mise to so called * rheumatoid granulomata

In certan cases an association between chrome rheumatic Jomt
disease and_endocrinal dy sfunction appears evident  Selye ctal (1944)
produced expermmentally 1n adrenalectomised ammals a polyarthnitis
resembling histologically that seen m rheumatic fever and even m
rheumatord arthntis following over dosage with desoxycorticosterone
acetate thereby demonstrating the posuble role of the adrenal glands
Urbach (1944) has suggested that this mav be an allergie reaction the
pathological lesions being the clinieal expression of -n allergy to the
adrenal cortex It must be noted however, that extensive myestiga
tions have not 1evealed any sigmficant abnormality i the endocrine
system m rheumatod disease

The potential sigmificance of the prturtary m relation to chrome
rtheumatism notably 1n women has recerved considerable attention
wd X ray irradiation of the pituitary has been postulated as a possible
e of treatment while Fried (1943) has suggested that the connection
between acromegaly and pulmenary osteoarthropathy may well be

- due to a dysprtuitarism al 1n to acromegaly  Typical rheumatoid jount

Jesions with pulmonary osteo arthropathy have been found n four
cases under our care to be associated with intrathoracie tumours
(Fllman 1947) (bronchial caremoma m three cases) Remosal of
these tumours has shown 2 dramatic 1mproycment n the jomt condt
tion within 48 hours (Figs 85 36 and 37) Holmes ¢t al (1920) huve
reported seven patients m whom pulmonary ostcoarthropathy was
associated with pulmonary neoplasti and m whom surgical removal
of the tumour relieved the joint symptoms  Fmally the exacerbation
of rheumatic symptoms before the menses and remission during preg
nancy have been noted as yet other possible contributory endocrinal

factors
— Eatrancous factors cin be held to some extent responsiblc for the

development of chronie rheumatic disease—damp and cold probably
bemng less mport mt than dirt excessively heated and 1l ventilated
houses and overeronding  Lack of a protectrve diet may also be an
accessory to the development of the disease although no speerfie diet
wn for its treatment
* i‘:‘;‘n myestiygation mnto the xctiology of rheumatoid arthritis (1920)
by the Scientific Advisory Committee of the Lmpire Rhcum'mrsn:
Council 232 patients with the rheumatoid tvpe of arthnitis and 532
controls comparable m age ses and civil state were mvesti,ated m
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(2} With no hnown associated factors
(a) Classical type of rheumatoid arthritis of women
usually of chuld bearmg period
() Rheumatoid arthntis 1 children including Stills
disease
] (The term  rheumatoid arthntis  when utilised should be
| confined to the above two conditions all other forms bemng
designated rheumatoid type )
B Osteoarthritic type (ks pertrophic de enerative )
{a) Known =tiology
(1) Secondary to trauma
(2) Secondary to arthritis of rheumatowd type
(3) Associated with disordered metabolism (chmactene
Lout scurvy hzmophilia)
(4) Associated with organic disease of the nervous system
{eg Charcot s Jomts and svringo myelia)
(4) Unknown ztiology
So-called  semle vamety (eg morbus covis senilis)
Group 8 Non articular affections

PATHOLOGY

Ve propose to concentrate on the type of rheumatord disease in
which pathologieal mvesti,ations have shown some sigmficant progress

The pleomorphe histological features are well known  is far as
the joints are concerned the synovial membrane 1s first 1 nI\.ed and
following the mfl Yy process
tlnckened and hypertrophied bemng ultimately cony rerted mto a hmhl}
vascular structure of granulation tissue At this stage varying degrees
of effusion oceur 1 the form of inflammatory exudates the total cellu]nr
content of whieh vancs according to the acuity of the disease from a
few thausand to as much as o0 000 or 60 000 per ¢ mmn  with a per
ponderance of polymorphe sometimes reaching 90 per cent  The fhnd
1 sometimes clear frequently turbid and never truly purulent In
more sey cre cases there 1s imncreased clot formation decreased viscosity
ap avcrage protan content (derned from the blood plasma) of about £~o
gm and a reduced fasting sugar content  Culture of the fluid 1s stenle
Histologeally the synovial membrane shows foeal collechons of lym
phocvies with a charactenstic structure of a central zape of large
epithehod cells surrounded by a dense collection of small round celled
(tymwphocs tic) nfiltrations which may but not necessardy be pen
vascular  As the disease progresses 1 pannus of this hi hly vascular
hypertrophied granulation tissue spreads over the jont cartilage
producing crosion and destruction
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CLASSIFICATION

It cannot be too strongly emphasised that the general prachtioner
15 the foundation stone upon wlich to buld any scheme for early
dingnesis and adequate treatment of the rheumatic diseases but it s
cssential for ham that there should be a clear climcal clasuification
that 1s not too ughly scientific of chromwe arthntis  The ongmal
classification mntroduced by Sir Archibald Garrod has much te com
mend 1t He recogmsed two essentral types (1) rtheumatord arthntis,
and (2) osteo arthnitis  Non artieular rheumatism and the rarer
clirome spectfic arthntides are not meluded, but two distinct groups
are defined with separate mtiology, pathology radiologienl picture
symptoms and signs —(a) the rheumatoid nflammatory, wtrophic
or anlylosing type, and (B) the osteo arthntic non inflammatory,
hypertroplue or non ankylosmg tvpe A scientific comuuttee of the
Royl College of Physicians mtroduced 1n 1934 a fuller classifiction
on a broad basis which divided all forms of chronte arthntis mto the
rheumatoid and osteo arthntic types A useful working classifiettion
based upon this 1s as follows —

Groupl Rheumatic fcver acute (syn ncute rheumatism), of
sub acute
Group 2 Chronic arthnitis
A Rhcumatod type
(a) Special causation  Known atiology
(1) Gonococeal arthntis
(2) Tuberculous arthntis
(3) Syphihitic arthntis
(4) Asthntis following other specific mfections such as
dysentery scarlet fever rheumatic fever
(b) Non speafic causation Unknown wtiology
(1) VWith known associated factors o
(a) Metastatie or  foeal  arthntis wcludig
so called  multiple miective arthritis
(b) Assoctited with disordered metabolsm (¢4, gout)
(c) Chmactenie arthntis (Villous type)
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(2) Wth no known assoctated factors
(a) Classical type of rheumatord arthntis of women
usually of child bearing period
(b} Rheumatoid arthntis 1 chiddren  ncluding Still s
disease
: (The term  rheumatord arthntis  when utibsed should be
} confined to the above tho conditions all other forms beng
designated  rheumatod type
B Osteoarthntic type ( hyvpertroplue degenerative ’)
(2) Known atiology
(1) Secondary to trauma
(2) Secondary to arthritis of rk 1 type
3} A ted with disordered metabol
gout scurvy hamophilia)
{4) Associated with orpame disease of the nervous system
(e g Charcot s jomts and syringo-myeha)
(4) Unknown atiology
Sa-called semle sanety (e g, worbus cous senilis}
Group 8 Non articular affections

(e}

PATHOLOGY

We propose to concentrate on the type of rheumatod disease m
which pathological mu ests ations have shown some significant progress

The pleomorplie histological features are well hnown  is far as
the joints are d the synovial \; 1s first nvolved and
following the wflammatory process becomes congested cedematous
thichened and hypertrophied being ultimately cons erted into a hughly
vascular structure of granulation tissue At this stage varymg degrees
of effusion oceurn the form of inflammatory exudates the total cellular
content of which varies accordinr to the acuity of the disease from a
few thousand to as much as 20 000 or 60 000 per ¢ min with a per
ponderance of polymarphs sometimes reaching 90 per cent  The fluid
1s sometimes clear frequently turbid and never truly purulent In
more sexere cases there 15 mcreased clot formation decreased viscosity
anavcrage protan content (deris ed from the blood plasma) of about -3
gm and a reduced fastip_ sugar content  Culture of the fluid ;s stenle
Histoloieally the synovial membrane shows focal collections of Iym
phoeytes with a charactenstic structure of a central zone of large
emthehord cells surrounded by a dense colleetion of small round celled
(lymphoes tic) mfiltrations which may but not necessanly be pen
sascular  As the disease progresses 4 pannus of this by hly vascular
hypertrophied granulation tissue spreads over the jont cartilage
producing erosion and destruction
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CLASSIFICATION

It cannot be too strongly emphasised that the general practitioner
15 the foundation stone upon wluch to bwld any scheme for earlv
diagnosis and adequate treatment of the rheumatic diseases but 1t 15
essential for him that there should be 2 clear chmeal classification
that 15 not too highly scientific of chrome arthrtis  The ongmal
classification mtroduced by Sir Archibald Garrod has muel; to com
mend 1t He recogmised two essential tvpes (1) rheumatord arthnbis
and (2) osteo arthmtis  Non articular rheumatism and the rarer
chromie specific arthntides are not meluded but two distmnet groups
are defined with separate =tiology pathology radiwological picture
symptoms and signs —(a) the rheumatoid mflammatory, atrophic
or ankylosing type and (b) the osteo arthntic non mflammatory
hy pertrophic or non ankylosmg, type A scientific commuttee of the
Royl College of Physicians introduced 1n 1984 4 fuller classification
on a broad basis which divided all forms of chronic arthntis into the
rheumatoid and osteo arthmtic types A useful worhmg classification
based upon this 1s as follows —

Group1 Rheumatic fever acute (syn acute rheumatism), or
sub acute
Group 2 Chrome arthritis
A Rheumatod type
(a) Special causation  Known wxetiology
(1) Gonococeal arthnitis
(2) Tubereulous arthnitis
(3) Syphlitic arthritis
(4) Arthntis following other speerfic infections such as
dysentery secarlet fever rheumatic fever
(b) Non spearfic causation Unhnown &tiology
1) w 1th known associated factors
(a) Metastatic or focal arthntis mcluding  the
so called multiple nfective arthntis’
(b) Assocrited with disordered metabolism (eg gout)
(¢) Climacteric arthnitis (Villous type)
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{2) Yith no known associated factors
(a) Clas.ical type of rheumatoid arthntis of women
wsually of child bearing penod
(6) Rheumatod arthntis i children ncluding Stills
disease
] {The term ¢ theumatord arthntis  when ubilsed should be
confined to the aboie two conditions all other forms being
designated  theumatoid type )
B Ostecarthntic type ( hypurtrophie de,eneratne )
{az) Known =tiology
(1) Secondary to trauma
2) S dary to arthntis of rh tord ty
(3) % ted with disordered bol {climnctenie
gout scurvy hamophilia)
(4) Assocrated with organic disease of the nervous system
(e, Charcot s jomnts and sy rmgo-myclta)
(6) Unknown ztiology
Socalled semlevanety {eg morbus cous semhs)
Group 8 Non articular affections

PATHOLOGY

We propose to concentrate on the type of rheumatod disease in
which pathologieal investigations hav e shown some significant progress

The pleomorphic lustological features are well known s far as
the jonts are concerned the synovial membrane 1s first mvolved and
following the mflammatory process becomes con,ested cedematous
thichened and hvpertrophied bemng ultimately conyerted mto a hughly
vascalar structure of granulation tissue At ths stage varying degrees
of effusionoccurn the formof inflammatory exudates the total cellular
content of which vares 1ceording to the scwty of the disease from a
few thousand to as much as 20 000 or 60 000 per ¢ min with a per
ponderance of polymorphs sometimes reaching 90 per cent  The flwd
1 somtetimes clear frequently turbid and nesver truly purulent In
morc seyere cases there 15 1ncre ised clot formation decreased viscosity
an average protewn content (dery ed from the blood plasma) of about 4o
1m and a reduccd fasting su, ar content  Culture of the flusd 15 stenle
Histologieally the synovial membrane shows foeal collections of lym
phocytes with a charactenstic structure of a central zone of large
epithehod cells surrounded by a dense collection of small round cclled
{lymphocvtic) wnfiltrations which mav but not necessanly be pen
vaseular  As the disease progresses 4 pannus of this hi_hly vascular
hypertroplued granulation tissue spreads over the jont cartitage
producing erosion and destruction
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CLASSIFICATION

It cannot be too strongly emphasised that the general practitioner
1s the foundation stone upon which to bwld any scheme for carly
diagnosis and adequate treatment of the theumatic diseases but 1t 1s
essential for hum that there should be a clear climeal classification
that 1s not too lnghly scientific of chronie arthntis  The orgmal
classification introduced by Sir Archibald Garrod has much to com
mend 1t He recognised two essential types (1) rheumatord arthritis
and (2) osteo arthrthis Non articular rheumatism and the rarer
chrome specific arthntides are not mcluded but two distinet groups
are defined with separate wetiology pathology radiological picture
symptoms and signs —(a) the rheumatoid, mflymmatory atrophie
or anhylosmg type and (b} the osteo arthritic non inflammatory
hypertrophic or non ankylosing tvpe A scientific comnuttee of the
Royal College of Physictans mtroduced i 1934 a fuller classification
on a broad basis which divided all forms of chronie arthntis mto the
rheumatoid and osteo arthritic types A useful worhing classifiertion
based upon this 15 as follows —

Group1 Rheumatic fever acute (syn acuie rheumatism), or
sub acute
Group 2  Chromic arthritis
A Rheumatod type
(a) Special causation  Known xtiology
(1) Gonococeal arthritis
(2) Tuberculous arthritis
(3) Syphilitie arthnitis
(4) Arthntis following other spectfic nfections such as
dysentery scarlet fever rheumatic fever
(b) Non specific causation  Unhnown ztology
(1) With known associated factors
(a) Metastatic or  focal arthntis meluding  the
so called multiple mfcctive arthntis
(b) Associated with disordered metabolism (¢ g gout)
(¢) Chmacteric arthntis (Villous ty pe)
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nodules of acute cases have much 1 common with rheumatic fever
The chrome nodules have been aptly descnibed by Parkes Weber and
others as necrobiotic nodules  Dawson (1932) in comparative studies
of subcutaneous nodules i rheumatic fever and rheumatoid arthritis
believed them to ndicate the close relationship of the two diseases
and that they were possibly different responses of affected individuals
to the same =ztiological agent Raven Vveber and Price (1948)
descnibe a case of a grossly deformed arthnitic subject who at autopsy
had an extensne distnbution of necrobwotic nodules They were
found on the scalp and the elbows, in the larvnx and the muscles, and
1 the mnternal organs including the lungs pleur:x, pencardium and
heart muscle  In add to the ad changes there
were p dity d ity d. 1s, bilateral pleural effusions
and pensplemtis  The case suggested to the authors that the disease
should perhaps be classified with the mfective granulomata together
with tuberculosis syphilis and leprosy  They also noted its relation

ship to acute dusermnated lupus  Bennet Zeller and Bauer (1940)
have descnibed a stmular case with widespread necrobiotic nodules and
penicardial and pleural involsement.

Focal lesions m peripheral ner es and muscles as a part of rheumatoid
disease have been descnbed by Freund and co-worhers (1942 1940)
and Keligren and Ball (1920} has e studied in detail earlier Scandmavian
worh on the tendons as a site of theumatoid disease  We shall have
occasion later m a consideration of the vanants of rheumatoid disease
and some of 1ts visceral manufestations to refer to the conditions of

rheumatoid heart disease and  rheumatowd lung disease

It 15 not surpnsing that in a disease of such chronieity cases exh:
bitrg, amylord disease have been discoyered
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TREATMENT OF RHEUMATOID DISEASE
In spite of the stnling results of Cortisone and A C.TH therapy
reported by Hench and lus co-workers we feel that Hench himself
would be the first to utter a warmng agamnst relaxation of the basie
prinaiples of treatment  The need for mamntenance to avoid relapse
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A sumlar nflammatory change alfects the endosteum of the ept
physcal bone marrow which 1s thus destroyed from above and below
Smee the ends of the two articulating bones are destroy ed and bridged
over by granulation tissue fibrous or even bony anhylosis may result,
and tis is generally assocrated wath w asting of the neighbouring
museles  In advanced cases the jomt may be completely destroyed
and the adjacent bone may become fused with a common bone marrow
The result 15 1n many cases a secondary bony osteo porosis with eystic
changes and erosions well seen radiologically It should be mentioned
that the synovial pannus may, and frequently does extend mto the
penarhicnlar  tissues, producing the charactenstic spindle shaped
deformty of the fingers

Among the cxtra articular lesions cutancous but more commonly
subcutancous nodules are to be found on bony promunences especially
the olecranon, subjected to pressure and trauma and in our expericnce
they occur mn some 10 to 20 per cent of cases (Fig 38)

Fic 38 Cutineou and subcutineon nodules in a case

of acute rheumatod polyartirttis  [he | athology of these
nodules closely resembles that seen in rh umatic fever and
15 ta be distingui hed from the chronwe necrobiotic nodules

The lustologieal pattern is distinctivc with 2 central zone of tibrinond
degencration and necrosis surrounded by a radnlly arranged pihisade
tayer of econncctive tissue cells At the periphery there 1s an area of
dense fibrous avascular collagenous tissuc eonstitufng most of the
and made up of an agglomeration of smaller nodules  The
fibrosis around the ehronie nodules 15 charaeter
disease but certam of the more transicnt small

nodule
necrotte centre with
sstie of rheumatoid
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VManipulation and surgery of arthntic jomts should only be adsised
i quiescent disease and it 1s the physician s responsibility to decideat
what juncture to mstitute such measures and to weigh the mdications
or otherwise for jomt aspiration arthrotomy partial synovectomy
capsulectomy arthrodesis arthroplasty ete.

Diet There 1s no specifie diet for the treatment of anv of the
chronic theumatic diseascs except m so far as the diet must be a
protective one

Drugs The use of 1ron by mouth or intravenously to correct won
deficrency anenua and gold therapy mn active rheumatord arthritis
are now well known Vitamin therapy and insulin for malnutntion
may also be valuable adjuncts to treatment  Other drugs have been
fully noted m 1 previous edition

After Care Must be adeq and 1y prolonged to avoid
relapse

CORTISONE AND ACTH*

History of Discovery and Development Cortisone In 1030
Kendall and lus co-norhers 1solated a steroid from the adrenal cortex
later to be known as Compound E  In the same year the identical
substance was 1solated by Winterstemer and Pfiffner as Compound F
and by Reschstemn as Compound Fa

Compound E was shown by Mason Hoehn and hendall in 1938 to
be 17 hydroxy 11 dehydrocor In 1849 Cory d E nas
renamed Cortisone  Eight years after the eluaidation of its chemical
formula L H Sarett with Kendall and Ius co-worhers succeeded in
partial synthesis of Cortisone from desoxycholic acid

The first reported use of Cortisone 1n rheumatoid arthntis came from
Hench hendall Slocumb and Polley at The Mayo Chmie i Apnt
1949 Since then numerous reports confirming therr findings hasve
appeared n the literature

ACTH TIn 1930 1t was shown that removal of the anterior
pitwitary gland i rats resulted m adrenal cortical atrophy aml that
this atrophy could be pi ted or d by daily t of
anterior pitwitary subshmce Collop 1 1933 1solated an rmpure

adrenotropic b d pt P
n potent amounts  The pure form was obtaned m 1913 by L1 and
collaborators from sheep pituitaries and by Sayers and co sworkers
from pig pituitanes ACTH was first used therapeutically
myasthema gravis by Soffer it 1948 and by Cohn in gout 1n 1948
1t remamned for Mench and his co worhers 1 Mav 1949 to establish
the use of ACTH on rheumatoul arthntis with results that are now
well confirmed

Tam mdebted to Dr John Murray for 115 Lelp with ths section
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demands on adequate supply and we would agrce that short mter
rupted courses are on the whole, less satisfactorv than prolonged
umnterrupted therapy (Boland 1951 Margols and Caplan 1941)
In the present state of our knowledge hormone treatment should be
regarded as palliative In exactly the same way m the allied disease
pulmonary tuberculosss, the newcr antibiotics must be used as
important anallary aids, over and above the fundamental and hasie
sanatorum regime

Successful results still necessttate (a) the co operation of the patient
which mvolves a frank explanation of the nature of the treatment
mxolved, (b) a carefully planned regime partrcularly where the disease
18 active with considerable systemic disturbance as well as localinvolse
ment of many Jomts e are convinced that bed rest preferably 1n
hospital to begin with, where all treatment facilities are ay wlable s
imperative

DBed rest 1mvolving mental as well as physical rest must tahe mto
considcration body mechanies and a good position must be ensured
to prevent deformity The mattress must be firm or have fracture
boards beneath  There must be a firm bachrest remforeed by a single
firm pillow and a knee cage should be used to prevent pressure from
the bed clothes produemng a foot drop “Kimnd* friends ar nurses
should m no cwrcumstances be allowed to comfort the patient with
hnee pillows for the tragedy of ankylosed knees with resultant flesion
deformities may ensue  Tor at least one hour n the mormng and one
hour m: the afternoon patients are encouraged to lie flat with one head
pillow and if there 1s any shoulder mnvolyement they should heep
hoth arms behind the head to promote the movements of abduction
and external rotation Physical treafment given by a competent
physiotherapist, according to the detailed mstructions of the physian
usually wvolves vaned forms of heat massage and re educational
exercises wiich the patient 15 encouraged to learn as soon as possible
m order to become self supporting

Orthopzedic measures for the prevention and treatment of
deformity The physician s concern 1s the prevention of defornuty
He must therefore, be famihar with the principles of orthopedic
medscine n order to preserve and restore the function of wmsolved
jomts The use of manipulation sphnta_e and serial plasters depen
dent upon the general and local condition of the patient should be
deexded upon by jomt collaboration betwcen the physician and ortho
pedic surgeon The use of plaster of Paris splmts for immobifisation
of ncute joints the optimum position of aphylosis 15 an my aluable
therapeutic measure Tor knece and anhkle joints that are acutely
nflamed tisan adyantage to hecp them in sphots for three weeks hefbre
moyements Jre begun In this way pmn and swelling are redueed
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‘Manipulation and surgery of arthntic jomts should enly be adsised

1n quiescent disease and 1t 15 the physician s responsibility to deeide at

what juncture to institute such measures and to weigh the mdications

or othen\uc for ]Ou\t aspiration 1rthmtom} partial synoyectomy
arthrods arthropl:

Dlet Therc 15 no speafic diet for the treatment of any of the
chronic theumatic diseases except m so far as the diet must be a
protective one

Drugs The use of ron by mouth or intravenously to correct won
deficiency anxzoua and gold therapy m active rheumatord arthritis
are now well known  Vitamun therapy and nsubin for malautrition
may also be valuable adjuncts to treatment Other drugs have been
fully noted m a previous edition

After Care ust be ad and suffi Iy prol to woud
relapse

CORTISONE AND ACTH*

History of Discovery and Development Cortisone In 1936
Kendall and lus co worhers 1solated a steroid from the adrenal cortex
later to be known as Compound E  In the same year the identical
substance was 1solated by W interstemer and Phiffner as Compound ¥
and by Reichstem as Compound Fa

Compound E was shown by Mason Hoehn and Kendall in 1938 to
be 17 hydroxy 11 dehydrocort In 1949 Comp d E was
renamed Cortisone  Eight years after the elucidation of 1ts chemical
formula L H Sarett with Kendall and lus co workers succeeded n
partial synthess of Cortisone from desovycholic acd

The first reported use of Cortisone m rheumatoid arthntis came from
Hench Xendall Slocumb and Polley at The Mayo Chme in Apnl
1949 Smce then numerous reports confirmun,, therr findings have
appeared 1n the iterature

ACTH In 1930 1t was shown that removal of the antcrior
pitustary gland in rats re ulted 1 adrenal cortical atrophy and that
thus atrophy could be prevented or ted by dally transplants of
anterior pitwitary substance Collop n 1933 1solated n impure

adrenotropie t d 7 !
m potent amounts  The pure form was obtamed 1 1943 by Li and
collaborators from sheep pitwitanies and by Sayers and co worhers
from pig pitmtanes ACTH was first used therapeutically
myasthenia gravis by Soffer 1 1948 and by Cohn 1 gout 1n 1948
It remaincd for Hench and Ius co workers in Mayv 1949 to establish
the use of L CTII on rheumatoid arthntis with results that are now
well confirmed

Tam) detted to Dr Jol o Murray fo 15 hielp wiil; this section
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Chemistry  Cortisone  Cortisone acctate 15 a nearly white powder
soluble mn water to 2 mgms per 100 cc  Its formula 15 17 hydrovy
11 dehydrocorticosterone

CH,OH

c-0

a &l on
ch, (a glueo corticoid)

(e}
The following 1s the manner 1 which the carbon atoms are numbered
on the basie steroid formula —

(the cyclo penteno phenanthrene system)

(1) It has been found that an unsaturated O at C3 and an alpha
Letol group CH, OH = CO at C 17 are essentsal for mmeral activity
Thus desoxycorticosterone acetate (D O C A ) possesses the formula —
CH,OH
cnJc'o

CH, (a mineralo corticond)

[o4

(2) The addition of an O at C11 leads to the formation of dehy dro
corticosterone (or Compound A} or of an OH at CI1 to corticosterone
(Compound B) thus —

CH,OH

H chl €0

CH,

Cortico terone
uclziggf;‘momcmtemnc e ool

Fins addition reduces the mmeral activity and mereases the action
on carbohydrate metabolism
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(3) Fmally theaddition of an OH at C17 to 11 dehy drocorticosterone
leads to Cortisone and to Compound F 1if added to corticosterone
further decreasmg nuneral actrvity and increasing the action on carbo-
Ihdrate metabohsm

CH,OH cg %H
co
o~k ‘on Ho_ ~fasc on
C Chy
o

1~ hydroay 11del y drocorticosterone 17 hy droxy corticosterone
(Cortisone or Compound E) (Compound F)
{a gluco-cortico d) (= gluco-cortaco a)

A4 CTH The adrenocorticotroplne extract isolated by Ea and
co worhers n 1943 was a protem very similar to that mdependently
obtamed by Sayers et al the molecular weight being 20 000

There 1s now evidence that the active principle may be of smaller
molecular size as Lt et al reported that 60 per cent of the protem
could be digested with pepsm without loss of biological action

Action of Cortisone and ACTH

1 Manner of Action Injection of A CTH nduces depletion
of adrennl ascorbre acid and cholesterol and this process 1s accompanied
by deposition of glycogen m the hver

All known types of adreno cortical hormones can be produced by
the cortex under the action of ACTH and the overall effects of the
hormoncs appear to depend upon therwr ratio

This mechamism 1s self regulating—Cortisone mbibats ACTH
production It has been shown that stress elicits nereased pro
duction of A CTH  and that tlus effect can be inhibited by the cort
coids  The gluco corticords are more effective in this mhubition than
the nuneralo corticods

In summary the general physwological effects of Cortisone and
AC1TH are —

(1) Inlubition of protein synthesis—\ C T nhubits the action of
the growth hormone which regulates the rate of protem synthesis
This leads to mereased blood amnno acds and increased exeretion of
nitroen

(2) Increased rate of gluconeo_enesis —Cluco corticoids facilitate the
synthests of carboln drates from fats and ammo aeids and merease the
storage of glycogen 1n the liner

(3) Involution of the thymus and hmph nodes
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Chemistry  Cortisone  Cortisone nectate s a nearly white ponder
soluble 1 water to 2 mgms per 100 cc  Its formula 15 17 hydroyy
11 dehydrocorticosterone

(a puco-corticoid)

Q
‘Lhe following 1s the manner 1 whieh the earbon atoms are numbered
on the basie steroid formula ~—

{the eyclo pentene phecnanthrene system)

(1) It has been found that an unsaturated O at C3 and an alpha
hetol group CH, OII = CO at C 17 are essential for mmeral activity
Thus desosycorticosterone acetate (D O C A ) possesses the formula —

CH,OH
CH,|C [=]

CH, (a mimeralo corticond)

(2) The addition of an O at C11 leads to the formation of dehydro
corticosteronc (or Compound A) or of i OH at C11 to corticosterone
{Compound B} thus —

CH,OH
co

Corticosterone
Compound B

duces the mineril activity and mcereases the action

11 Dehydrocortico terone
Compound

Tlus addition re

on crbohy drate metabolism
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(3) Finally the addition of an OH at C17 to 11 dehydrocorticosterone
leads to Cortisone and to Compound F 1f added to corticosterone
further decreasing muneral activitv and increasing the action on carbo
byvdrate metabolism

CHOH CHOH
co <o
PN wo_ ~hdon
<l oy
o

1~ hydroxy 1ldehydrocort costerone 17 hydroxy corticosterone
(Certisone or Compound E) (Compound F)
(a gluco-corticoid) (a gluco-corticord)

ACTH The adrenocorticotrophte extract isolated by L1 and
co workers 1n 1943 was a protem very simular to that independently
obtamed by Savers et al  the molecular weight bemng 20 000

There 1s now evidence that the active principle may be of smaller
molecular size as L1 et al reported that 60 per cent of the protem
could be digested with pepsm without loss of brological action

Action of Cortisone and ACTH

1 “Manner of Action Injection of A CTH mduces depletion
of adrenal ascorbie acid and cholesterol and this process is accompamed
by deposition of glvcogen m the Iver

All hnown types of adreno cortical hormones can be produccd by
the cortex under the action of A CT X and the overall effects of the
hormones appear to depend upon ther ratio

This mechamsm 15 self regulating—Cortisone wibits A\ CTH
production It has becn shown that stress elicits increased pro
duction of ACTH and that this effect can be infubited by the cort1
cods  The gluco corticords are more effectrve m this inhibition than
the muneralo corticords

In summary the general physiological effects of Cortisone and
ACTH are —

(1) Inhibition of protemn synthesis—A CT H 1nlubits the action of
the growth hormone which regulates the rate of protemn synthesis
This leads to mereased blood ammo acids and increased excretion of
nitroen

(2) Increascd rate of gl s1s —Gluco corticoids facil the
synthesis of carbohy drates from fats and ammo actds and merease the
stora, e of glycogen 1n the hver

{3) Involution of the thymus and lymph nodes
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(4) Changes in clectroly te balance—nanely,, retention of sodium nd
chlonde with mereased exerction of potassium ealewm and phosphates
The latter changes may be associated with decreased chondrogenesis
and osteogenests with a reduction mn plasma alkaline phosphatase

2 Metabolic Effects (1) Plasma electrolyles  Average doses of
Cortisone and 4 C I'H nduce nummal changes m the balance of
mtrogen caleim, phosphorus  sodum, potissum and chloride
Larger doses mduce negative balwnees for mitrogen, potassium,
caleium and phosphorus with retention of sodium, chlonde ind water

(2) Urnary Nitrogen Lacreon  Small doses cause slight or no
Ierease i nitrogen exeretion while bigger doses cause a pronounced
excretion

(3) Carbohydrate Tolerance  Shght meonstant mereases 1n fusting
blood sugar levels have been observed m some cases

(4) Cortwcosterond Lxcretion  Uninary excretion mcreases mtrally
with Cortisone ind may remam elevated or drop to normal with
mncreased or continued doses A\ CT H promotes mereased excrction—
30-50 per cent of the total mount exereted 1s Compound I mdicating
that ACT I stimulates the adrenal cortex to produce Compound ¥
rather than Compound E

(58) 17 Kciosterods  Cortisane causes a prompt fall m urnary
output of 17 Ketosteroids wiile A CTH causes a prompt increase

(6) Serum Uric {erd  Sigmificant reductions only occur when the
mitial level 1s high or high normal

(7) Creatimne and Creatine Increased creatinurna 1s only found
constantly m the early phase of admimstration

(8) Scrum Prolewn Serum alburmin 1s mncreased and serum globuln
reduced only if their pre treatment v alues are respectively Jow or lugh

3  Phvsiological Effects (1) Hamatoporetic ACTH, and
to a lesser degree, Cortisone cause 2 depression of circulatng eosino
phuls, and lymphocy tes with an increase m poly morphonuclears Red
cells haemoglobm reticulocytes and platelets tend to e onlv 1f

wtally low

(2) Cardiovasculur  Hypertenston muy occur but s uncommon
1t 15 transitory durmg the phase of electrolyte and water retentton

(8) Psychological Temporary cuphoria  feelmg of well bemng
depression restlessness msommia neriousness mania and changes
the E E G patterns may oceur

(4) Collagen Inflammation and fibroblastic proliferation tend to
be mhibited with reduction m fever and pan of any cuse

(5) Tmmumty ~ Cells ap]pcnrblo be rcndtered mor; 1’mmun;:5 to a

c agents such as bacterta antigens and chemica

‘ﬂgf;}é l;gﬂt'z(\:tls oef Cortisone and ACTH (1) Bdema Can be
mummsed by @ low sodium diet and high potasstum ntake
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(2) Werghtloss  May be corrected by a hih protein diet or admim
stration of 25 mgms of Testosterone dailvy

(3) Hyperglyewma and Glycosuria  This 15 mfrequent even on high
dosage It may be controlled by reducin,, the dose or giving sulin

(4) Hypertension Rare—controlled by reduction of dose

(5) Muscle weal ness fatigue exhaustion and paresthesie  Chese
symptoms may be due to 4 potassium deficiency whiclr may be seen
mECG asalowenng of the T was e or a depression of the § T segment
This ean be corrected by admuustering potassium chlonde 2 to 4 grams

dail,

(0)) Mental Changes  Real psvchotic changes are rare but euphona
depression insomma nersousness and mania may oceur

(7) All alosts (metabolic) from sodum retention

{(8) Adrenal Cortical Oierstmulation loon face hirsuttsm red
stnie osteoporosts ecchymoses may occur  The dose should be re
duced 1f possible

(9) Delayed or inhabited wound healing

(10} Reactization of a tuberculous focus

(11) fenc

Contra 1ndications to Therapy with A C TH and Cortisone

(1) HMypertension

(2) Diabetes  Cortisone and ACTH however can be gnen of
the msulin dose 15 mereased

(8) Chrome nephritis

(4) Junown psychoties and psychopathic personalities

(5) Cushing s syndrome

(6) Congestive heart failure

(7) Hirsutism

(8) Tuberculosis

Dosage Recent reports indicate the mimmum satisfactorv dosage
of Cortisone 1s 100 mgms daily for six days a week  There appears
to be Iittle need for the onginal booster doses of 300 mgms and then
200 mgms on the first and second days respectively  The dose 15
grven once daily  In those who do not respond 1t appears that larger
doses will be necessary and these larger doses carried on over relatively
long periods appear to cause few ill effects apart from water retention
and mild Cushing s syndrorac  The best results scem to be obtamed
n early and moderate cases who require smaller doses of the hormone
and for whom the protracted mamtenance dose can be reduced to a
minmum

With ACTII the mummum satisfictory dose appears to be
10 mgms four times daily—but the dose may be ncreased to .o
mgms five times daily when metabolic alterations are more common
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(4} Changesn cleetrolytc balance—~namely retention of sodwm and
chloride suthincrcased exeretion of alesum and phosph
The latter changes may be assoerited with decreased chondrogenests
and asted genests with a reduction n plasma affaline phospliatase

2 Metabolic Effects (1) Plasma uctrolites Average doses of
Cortisone wid A CTH induce nummal changes m the balance of
mirogen calewm, phosphorus, sodwm, potassium and  eldonide
Larger doscs mduce negitne balances for mitrogen  potassium,
caleim and phosphorus, with retention of sodnim ehlonde d water

(2) Urinary Nitrogn Lacretion  Small doses cause shght or no
merease n mitrogon exerchion while bigger doses cause a pronounced
\eretion

(8) Carbohydrate Tolerance Shght meonstant mercases 1 fisting
blood sugar Jevels have been observed 1n some cascs

(4) Corticosterond Lzeretion  Unhary escretion inereases intially
with Cortisone and may remam elevated or drop to norma) wah
wercased or contmued doses A CTH promotes mereased eneretion—
80~50 per cent of the total ymount exereted 1s Compound I indicating
that ACTIH stimulates the adrenal cortes to produce Compound ¥
rather than Compound F

(8} 17 Actostermds  Cortisonce causes a prompt fall m unnary
output of 17 Ketosteroids winle A C I'I causes a prompt ncreasc

(6} Sersm Uric lad  Signilicant reductions only occur nhen the
mtial level 1s hight or lugh normal

(7} Creatine and Creafne Increascd creatmurn s only found
constantly m the carly phase of adnumstration

(8) Seram Profern Serum albupun s mereased and serum gobuhn
reduced only f their pre treatment value, are respeetively Jow or high

3  Physwological Effects (1) Hamalopowetie ALTH ond
1o a lesser degree Cortisone cause  depression of circuinbing eostna
phils and Jymphocy tes with an increase 1 polymorphonuclears Red
celis hamoglobin  reticulocyvtes and plitelets tend to rise only 1f
mitially low

(2) Cardio ascular  ypertension mwy occur bub 15 usicommon
It 1s tr msitory durmyg the phase of cleetrolyte ind water retention

{3} Psyckol ! Temporary Dl fechng of well bug
depression Testlessiiess MSOMBIT Rervousness maia and change m
the EL G patterns may occur

(1) Collagen Inflammation and fibroblastie prohferation fend to
be wibited with reduction i feser and pam of any cruse

(5) Imnuauly Ceils appear to be rendered more immune to &
sariety of tosic agents such s bicterny antigans and chonicals

Siwde Bffects of Cortisone and ACTH (1) Fdema L be
aumnmsed by 2 low sodium diet and tugh potassium intahe
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Leefller s syndrome
Acquired hemolytic jaundice
Some cffcet 15 also reported m —

(5) Discases of the I ye Acute ritis
Acute heratitis
Acute uvertis
Acute chororditis
Acute conjunctivitis

(6) Skin Discases Contact dermatits
Exfolintive dermatitis
TPemphigus
Psonasts

(7) Renal Discses Acute lomerulo nephrtis
Nephrosis and Nephrotic syn

dromes

(8) Alimentary Discases Chronie uleeratis ¢ colitis

(0) Blood Discases Acute Jeuhenua
Chronie Iymphomas
Multiple my cloma
Early aplastic antoua
Agranuloey tosts

{10) Miseellancous Berylhum granulomata

Delinum tremens

Fhe Use of ACT H s a Test of Adrenal Functions
Iirst reported by Thorn and now known as the  lhorn lest
Basis —An mjection of 20 m ms of A CTIH produces a reduction
m erculatw,, cosmoplnls and an nerease 1w the urie acid/ereatinne

ratio
The normal urculating cosmophils are --200/emm ~-results are
expressed as a per cent of the mitil count or level
A per cent fall of 50 per cent or more of cosmoplhuls below njection
Ievel and an merease of 0 per cent or miore i the urie aeid/cretimne
ratio wdieate a satisfactory adrenl eortical response
Appheations of Thorn lest 1 In suspected adreno cortical
wsufhaianey
~ lest of adrenal reserve pre or post operatively  based on the
followmg —
(1) Normally there 15 an almost complete disipperance of aren
Iitm,, eositiophils 24-48 hours after a major operation
(2) Usually there 15 o sharp rise m cosmopluls on the sceond and
third post eperative day
lhus the findin,, of a lugh cosimophil (or normaly level 24-18 hours
post opurtinedy suy,ests adreno cortical msuflicicney A negatne
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Six hourly dosage is preferable to eight hourly Once satisfactory results
are obtuned, gradual reduction can be made until the patient 1s on
the mimmum dose at the longest nterval—this averages 15-20 mgms
twice daly
The Control of Therapy 1 rom observations 1n large senes and from
our own small experience, 1t secms unnecessary to control the dosage
scheme with such extensiv e biochemical procedures as previously but
the LS R and the hiemoglobin are good laboratory indications of the
patient s progress
Assexsmient of chnreal improvement 15 most important, and tlis
may be done subjectively and objectively by measunng joint move
ment, tenderness of jomnts by direct pressure and by the bloed pressure
cufl method
The nti rheumatic effecls of Cortisone and ACTH The first
symptoms to subside are musculir and articular stifiness and rest pam
Next there s a loss of demand for analgesics  Subscquently jomt pain
on mohon lessens, jomt movement improves, and tenderness decreases
Later still comes reduction m joint swelling, effusions and mild flexion
deforrmties with mmprovement m muscle strength Improvement
appears to occur crhier with ACTH therapy than with Cortisone
General constitutional changes occur early and mclude euphoria
reduction n fever Joss of tovic feeling mereased appetite with corres
ponding merease m weight
The Diseases sn which Cortisone and A CTH have been
shown to have a beneficial effect
(1) Rbeumatoid Croup Rheumatoid arthntis
Juvemle rheumatoid arthntis
Ankylosing sponds hitis
Psorwatic arthrtis
(2) Systemie Collagenoses Rheumati fever
Polyartenitis nodosa
Disserunated lupus erythema
tosus
Dermatomy ositls
Scleroderma
Gout (Given with Colchicine}
Tdwpathie hry pogly cemta
Adrenal msuficaney (1cute
chronie)
Bronelunl asthma
Hay fever
Contact dermatits
Drug sensitryity
Giant urtiecarn

(3) Mectabohe Disorders

(4) Hvpersensiivity Diseases
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Since rheumatoid arthntis docs not termuate fitally the small
number of autopsy studies as ulable 15 1n part responsible for continued
lack of progress mn thus direction

In 100 consceutive cases of pure rheumatoid arthntis the wrter has
found chmeally eight with co exsstent rheumatic carditis and has
further notes of 80 cases where rheumatic carditis (manly mtral
stenotie valvular lesions) has co easted  This 1s 1n sharp contrast to
the extremely high d of 1k carditis pheating
rheumatod arthnbis found by others at autopsy Baggenstoss and
Rosenberg (1941) found o3 per cent Bayles (1943) 26 per cent Finger
man and Andrus (1943) 31 per cent and, lighest of all 65 per cent in
Young and Schwedels semes (1944) The most recent study 1s by
Bradfield ind Hejtmancik (1950) who analysed the cardiae condition
of 4o patients under a0 who were suffering from rheumatod arthntis
m which seven (13 o per cent) had defimte chimcal X ray and electro
cardiographic evidence of cardiac damage m spite of few of them
having symptoms referable to the heart

Bywaters (1920) on the other hand set out to exarmne the relation
ship between rheumatic fever and rheumatoid arthnitis on the basis
of  sertes of cases at the Brtish Postgraduate Medical School with
biopsy or autopsy methods available and his conclusions definitely
favour the eustence of two separate discases In a semes of 27
autopsies of rheumatord hke arthntis ncluding Stills disease but
excludin,, sponds hitis anky lopotetica 19 had no reles ant cardiac lesions
and of the remammng exght three had evidence of rheumatod
cardiac lesions and five (18 per cent) manifested rheumatic heart
diseasc  According to his eriteria 1n this small series the meidence
of theumatie heart disease complicating rheumatoid arthntis proper
15 seven per cent  Bywaters states that following rheumatic feser
there 15 a type of chrome secondary polyarthmtis first descrbed by
Jaccoud which ean be distingushed from rheumatord arthntis by
among other features —

(@) The ustorv of true rheumatic fever and 1ts migratory nature
the mitial polyarthntis the presence of chorea the develop
ment of heart lesions or the response to the salicylates

{b) There 15 a flexton di v of the metacarpophal 1 jouts
with some penarticular soft tissue swelling over them and
the wnst with ulnar deviation andjor sublusation affecting
the fourth or fifth fingers sometimes with radiologmical
evidence of erosion of the metacarpal heads

{¢) The divease 1s relatively mactive with a normal sedimentation
rate

{d) Unlihe true rheumatod arthntis the svnowial membrane 1s
normal and there 1s evidence of fibrosis of the capsule The
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response to the Thorn Lest pre operatively suggests redueed adreno-
cortical function
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RHEUMATOID HEART DISFASL

Cl such as Ilutel and Poynton upheld the nmitary
theory of the rheumatic diseases basing their opruons on atialagous
climeal  bactertological  histologeal and  biocl 1 findngs w

sheumatie fes cr and the rheuraatod type of arthntis  Phree debatable
questions recur ~—

(a) Ts the co eustence of rhcumatoid disease and rheumatic earditts
a comncidence or a somew hat rare combination of two distinet
clinieal entities ?

(b) Are thev present concurrently or Wwas the rheumatoid disease
preceded by acute or subacute rheumatism ? .

(¢} Can certain tvpes of theumatie fevcr produce as Bywaters (1950}
has recently suggested a chromc rheumatic jomt discase
distnct from rheumtord arthribis ?

In our view the number of borderbne cases Iymng between acute

} tism and rh toid discase ineluding its arthntie manifesta

lends further weight to the unitary theory

¥
tions,
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RHEUMATOID IUNG DISEASE

Ellman and Ball (1948) described three cases of rheumatord Iung
disease n support of the manv pathological other than yomt changes
which may oceur i vanous tissues and organs 1n these  rheumatod
granulomatous diseases of the collagen matrix  The experumental
productson n theumatie fever of waphylactic pulmonary lesions with
a peculiar type of pneumonitis  has recerved attention (Rich and
Gregory 1943) and pulmonary lesions are known to occur among allied

systemic callasenoses  Dihe polyartentis nodosa (Miller and Daley
1946) and dissemmated lupus (Rakov and Taylor 1942 hlemperer
1948) The three cascs we have desenibed eahibited common features
m what appears to have heen the development of lung Jesions durmg
the carly active phase of the rheumatoid jomnt lesion  Vie have con
sidered 1t reasonable to postulate a hypersensitivity phenomenon
mvolving equally the Jont and lung tisues  The dhinical course was
umform the jomnt lesions precedmg the pulmonary mvolvement both
being no doubt mamfestations of the same pathological process
Histological study of the lungs m two cases that cdme to necropsy
presented certan common features  fibroblastic thichening of the
alycolar walls {chronic fibrosing pneumomtis) to_ether with infiltration
by mononuclear plasma and occasional polymorphonuclear cells
(Fig 40) In assouation wath nicrosis found 1n the museular wall of
the artery mn other parts of the body this suggested a previous acute
arterstis as part of a fibnnod necrosis

Since reporting these cases others of an analogous nature have
come under our care and further cases have been reported by Hart
(1948) Leys and Swift (1949) and Schlesiger (1949) B:
and Rosenberg (1943} report pleural myolvement m 73 per cent of
series and 1t 1s possible that serous as well as synovial membranes
may be attached by the same atwological agent
M 6
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Jaccoud tvpe of polyarthntis, as Bywaters admits 15 rela
trvely rare but he believes that m three of these five cases
the jomnt Iesions were probably of the Juccoud type

Fic 39 1lands from a case of probable chromic seconlary polvarthntis

(1¥pe Jaccoud) Wlich has persisted for 2 years after the attack of ncute

rieumatic fever  There are (1) swellings of prosimal inter halangeal joints

and ulnar deviation and ( ) relatis elv inactive disease with a normal sedimen
tation rate

Two such cases have been seen by the author durmng the past few
years (Fig 39) In our series Jomnt lesions of arthritis which have
occurred in associition with the heart lesion hrvve been mamly of the
rheumatoid arthntis type

In 2 few cases that exlubit gross subcutaneous necrobiwotic nodules
these mav also be found 1n the penicardium and heart muscle  Pen
carditis with or without effusion 15 known to oceur sometimes as the
only formof ¢ rheumatoid heart disease ~ In Stull s disease pertearditis
has been described by Stdl Schicsinger Bywaters and otliers

1t 1s our opmion therefore that wiule o chrome secondary poly
arthnts (tvpe Jaccoud) closely simulating rheumatoid arthntis can
oceur followang and be related to rheumatic fever the majomity of
cases of rheumatod arthntis exhibit a benign  rheumatord heart
discase  often structurally mdistinguishable fram the carditis of
rheumtic fever (apart from the rarer nodular granulomatous lestons
and pericarditis) and this suggests that rheumatoid disease and
rheumatic fever may prove to be diffe tations of a
fundamental morbid process possibly of allergic ongn
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Commuttee of the Empire Rheumatism Council the mean was 42 years
for males and 41 for females but cases arc sometimes seen m childhood
and 1 old age The view commonly stated 1n the literature that
rheumatoid arthntis has a predilection for young women was not
<upportcd by the mvestiation to nluch we have already referred
The disease mav be msidious or sudden m onset but unfortunately
mare frequently the former Unfortunately because early attention
15 seldom sought and early diagnows and treatment are the exception
rathcrthan therule  Foresample of 100 consecutive cases of rheuma
toud arthntis the avera e duration of the discase before advice was
<ought was 6 1 years the longest peniod being as much as 2o years
and the shortest six months  On the other hand when the onset 15
acute there may be gross loss of weight general malaise anorexia
profuse sweating palpitation etc and the general constitutional
aspeet mav so overwhelm the local mamfestation as to constitute 4
real problem imn diagnosss  During the war more particularly  acute
fulminating cases m both sexes were seen where 1t was extremely
difficult to differentiate the condition from rheumatic fever  In a fes
cases there has undoubtedly been a condition of rheumatic fever
flowing over as it were mto acute rheumatoid disease with established
joint mamfestations  Such an acute onsct occurting 1 some five to
ten per cent of cases accompanmed by a temperature ran_ g from
160 to 103° F 15 found prinapally m younger subjects and may last
from one to six months In the Empire Rheumatism Councils
ivestigation the onset was acute 1 14 per cent of cases and 17 per
cent of patients were febrile

In the msidious tvpe of case the prodromal symptoms nclude pro
gressive loss of weight general malaise tachycardia anorevia fleetn,y
jomt pamns and swellings pareesthesie of hands and feet and febrile
attacks for as long as a year or even more before established jomt
damage has occurred  Thus long cubation perrod must be recogrnused
as a pre arthnitic syndrome f early diagnosis 1s to be made and treat
mentinstituted  Patientslooh il tosicand wasted  They are usually
astheme and many exhibit vaso motor phenomena such as cold extre
mities and Raynaud s phenomenon  Wie bave (Ellman and Weber
1918) described a case of juvemle rheumatoid arthritis with a mild
sclerodactviia a Raynaud phenomenon and typical calemosis circum
seripta The association of a rheumatowd type of arthnibis wath
Raynaud s phenomenon and oceasionally with conditions such as
rheumatic fever scleroderma ternuttent by droarthrosis palmdromie
rhcumatism  dissemmated lupus and even Sjogren s discase (herato
conjunctivitis) (Ellman and Yveber 1949) 15 noteworthy It 1s
passible as Bysaters (1949) has stated that themwr resembiances are
more ymportant than their differences  There mav be anzmia of the
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Our chmeal impression, not yet venfied statistieally, 15 thoy He
merdenee of pulmonary tubcreulosis 1s Ingher m the rheumatod
subject than m the general population

116 40 Micra hotozraph of intentitual pneumonttis with v elt marhed
fibrosis bety cen the fun,, aheoh ov |
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CLINICAL MANIFESTATIONS OF THF RHEUMATOID
TYPF OF ARTHRITIS

Systepmc Mamfestations  The disease with the evception of

anhvlosing spondyiitis oceurs preponderantly wm women between 20

and 4o In the controlled myestigation of the Scientific Advisory
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ATYPICAL FORMS (VARIANTS) OF RHEUMATOID
DISEASE

There are certamn atypical forms of rheumatoid disease worthy of
particular note whose sumlarities rather than their differences Iutherto
unduly accentuated which ment of more extensive chnical research
from an etiological standpont

Stll’s Disease Desenbed by Still in 1897 this manifestation of

d arthntis n childhood (which has been seen 1n a child of
only three years) 1s charactersed by fever polyarthntis lymphadeno
pathy splenomegaly and sometimes hepatomegaly Cardiac com
pheations are relatively common and several of Still s onignal cases
exhibited pericardial mnvolvement  The disease 15 often acute and the
rapid onset of Joint deformity may require immediate attention but
the general lines of treatment are similar to those deseribed in respect
of theumatoid disease generally Schlesinger (1949) has recently
recorded 20 such cases drawtng attention to the widespread nature
of the disease In some there was high fever and severe leuco-
cytosis n others 4 leucopenia and n others still nugratory urticanal
or maculo papular rashes lymphadenopathy pleunsy and pneumonia
with or without penearditis  \ine cases had enlarged Inver and spleen
and four cases had jaundice Finally Stills dimease may on rare
occasions ternunate m lymphatic leuhsea

h

Felty s Syndrome This adult syndrome corresponds closely to
thc Still s)ndmme of chxldhood Emaciation intermittent fever
hep aly Iymphad, hy hypo
chromie anzmia leucopenia (vary.ng from 800 to 3000 white cells
per cubic milhmetre) and prymentation of the shin may all occur  One
case under our care had a pulmonary complication ahm to a miliary
lung, Jeston  Splenectomy has been reported as reacting favourably
on the arthntis (Hutt, Richardson and Staffurth 1901) and has also
been tred in rheumatod and Still s disease (Zimmer 1940) Ve are
doubtful if 1t 1s really justified
Psoriasis Arthropathica  Exp of cases of rh d
arthntis combined with psonasis and shanng a common mode of
onset enacerbations and remussion has led to the conviction that this
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hypochrome type with feucoeytosts or leucopema  The fanuly ey
dence 15 sometimes stohing as m the ample of tho sisters aged 10
nd £4 years, both of whom suffcred from rhcumatoid disease confined
to the hnee jomts winle a third sister suffered from rhenmatie carditts

Other constitutional disturbances which m1y occur are muscular
weahness and strophy  cutancous changes, cutancous and subcutaneots
nodules varymg m size from that of a pea to that of a walnut s ueeral
changes such as lymphadenopathy  spl galy and 1t
hepatomegaly  as seen i the so called Still and Telty syndromes
Nodults wppear prnaipally on extensor surfaces of the forearm and
thie mesdence would appear to be between 10 and 20 per cent  The
histological sinnlarity of the nodules of rheumatie fever and the acute
transient nodules of rheumatowd arthosts 1s particularly notesarthy
There may also be cardine and eve lestons  In connection with the
fatter Sorsby’s (1946} cye mvestigations demonstrated an mecidence
of mtis m rheumatod arthrtis hagher than hutherto recoguused  The
condition was muld and manly uilateraf but asscs. ed against 2 control
serics, three cases were found among patients suffering from anky losing
spondyhitis and 13 out of 332 c1ses of rhcumatoid arthntis e con
cluded that therc was some pirallel m the reaction of the cye and the
Jomt to a noxious agent  In the osteo arthntic type the madence of
mbis was not sigmficant  Finally achlorbydria rused sedumentation
rate and dimmished Vitamm C ¢xerction in the urime may all occor
while on the other hand there arc a hmited number of cascs with
scarcely any systemic manifestations

Local Manifestations  Ihe majority of suffercrs complam chuefiv
of the local mamfestations of the discase  swelling and hinutation of
movements of the jomts  In order of frequency the Jomts msolved
re prosimal interphalangeal wiists mictacarpophalangeal, toes hnets
clhows shoulders (mamly pertirticular) ankles lups sterno cliienlar
and temporo mandibular joints  The pan swelling and stifiness are
often rasgratory of ternuttent nd vanable w duration and de,ree
3l too frequently the patient beeoming aechmatised to the discomfort
comes to ygnore 1t until mugratory signs are replaced by permanent
pam swelling and stiffness by which time atrophy, anhilasis or
deformity may be present

Where the process 1s of an acute nature muscle nerve tissué
cutancons subcutancous and fibrous tissue including tendons may
also be mvolved, while visceral manifestations are well recog nsed

REFLRLNCES
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LANKY LOSINC SPONDYTITIS W7

In the established case osteoporotie changcs oceur i the bodies of
the vertebra and around the bone 1 the nughbourhood of the sacro
iliac jownts, while calaification of the mtervertchril jomt capsules

anterior and lateral spinal ligamonts
and costo vertebral jomts tahes place
The radwlogical appearances n this
late stage are those of the characteristic

bamboo spine’  In these adyanecd
cases the discase 15 probably mnactive
and the proghosts bad but m actise
eases carly diagnosis and treatment on
Iines analo_ous to those preseribed for
the rheumatud type of arthnts hase
revolutionised the outlook  Ncverthe
Jess the long term nature of the treat
ment must be recognised from the
outsct, and 4 sanatonium re ime ad
sised with the ptient i bad dunng,
the active stape  In bed one head
pillow should be allowcd wiilc 1 firm
non saggng, mattress should be ran
forced by fracture boards bencath  If
anhylosss 1s snevitable, theadeal position
1 that in which the patient when
upnght can look straight ahead {f
Fig 42) ILthcrto patients hayve been
placed i senal plaster shells wath the
objct of (4} corrceting abnormal
posture and (6) muntaining a normal
one but rccently Jocal X ray therapy
has proved <o dfcctive 1n reduang,
spasm rdioung pan improvin, the
range of movements and controlling
activity that plaster shells are tondmyy
to be discarded  This new application
of X\ ray therapy 1s now under review
md wlule the questions of dosagc
contsol and prevention of 1l eifeets arc
the concern of the expert 1t would scem
thatn this dircction there hesa definite
promse of avoding the gross disable

ment ordmanly assoclated with the disease

e
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It should b noted that

ankylosing, spandy bitis 1n contrsdistinction to the thetimatod form of
arthritis docs not sespond to gold theripy winke X riy therapy has
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assoeahion should be regarded as a chmeal entity  The effect of gold
therapy and more recently Cortisone and A CTH 1 this connection
has been parbicularly iteresting and where the jont response has
been good there has heen corres
ponding improsementin the psoratic
lesion (Fig 41)

Ankylosing Spondylitis  (Spon
dyliis  anhylopoictica  spondy hitis
rhuzomelique  spondylitis of Mare
Strumpell and  von Bechterew)
Unlike the rheumatod type of
arthntis this oceurs predommantly
wmaleadolescents {of 50 consecutive
cases only three were females)
Itis however regarded by many as
7 spmal manifestation of rheuma
taid disease with which 1t has
nmuch i common although it is often
regarded as a sep wrate entity

The Thorax w1l ylosing Spon
dylirs  The importance of the
reduction of thoracic espansion
due to mvolvement of the costo
transy er<¢ and costo \cricbral joints
m anhylosing spondyhtis 15 well
recogmsed but 1t 15 perhaps not
eqully appreciated that all the com
ponents of thoricic expansion with
the cxception of the duplirigm
may sooner or later becom
myolved by ts disease T ads anced
cases thorieic movement is usually
Fic 41 Case of psomasis arthro Jrossly restricted  although long
fﬂ:‘,}';:, n ;::,EEQ '}f,‘,‘:;‘;“;,‘,’;",";‘"‘ stindiny cases with imolvement

of «icroiliac Jomts nd lup jomts
and o bamboo spine  vet with a moderately good thorax do occur
Tins thoracic mvolvement with 1 dummshed vital capacity and chest
cvpansion s often of considerable diagnostic importance (Hart ¢f af
1950} Enertional dyspneca mav be a major symptom and the case
may be referred to 4 chest hospitat

The fomihal wcidence of the disrase 15 noteworthy for we hiase had
under our carc two brothers and two wisters with the disease  Hence
e case 15 discos ered 1t 1s a wise procedure to i estiy e other

when orn
members of the famly
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durin,, the last decade  VWhile the clasqeal tniad 1s regarded as diag
nostic on occasions the climieal pattern mav vary and may be accom
panied by ulcerative colitis with severe bloody diarrheea and a crusted
psonasiform shin lesion hnown as  heratodermia blenorrhagica
{Fig 43) The bilateral conjunctisitis which becomes purulent
ustally subsides withan sexen to ten davs and 15 rarely compheated by
sclentis jutis or heratitis and even these usually clear up without
leaving sequele  The urethntis assocated with abactenal pyuna
usually clears within a month although the picture may sometimes be
complicated by lesions on the glans penis (balamtis eircinata)  The
ztiology of the condition remamns obscure  dysentery a sirus and a
pleuro pneumoma bacilus having been vanously meriminated Labora
tory msesti ations usually confirm a hy pochromie anemia with 2 mitd
leucoch tosis of about 12 000 and a raised sedimentation rite  Culture
and scrological tests reveal no significant findings  The prognosis 1s
usually good the illness lasting from a few weeks to several months
and then cleanng completely  Chemotherapy with pemcilin and
sulphonamides may be tried but are not usually effective  Hormone
therapv promuses to produce rajnd reversibiity
Pahndromic Rheumatism Hench and Rosenberg {1944)
desenbe a syndrome of multiple recurrent attachs of pamful isflamma
tion affecting jomnts and neighbounng tissues  One or more jomts
mav be snvolved in these episodes which appear suddenly, last a few
hours or days and then subside completely without residual dama e
The ztiology 15 unhnown and the condition 15 not common  Mmost.
all jomnts are hable to attack although there 1s a distinet predilection
for the finger Jonts Penarticular and para articular attacks occur
1 <oft tissues 1n some cases and the heels finger pads distal phalanges
thumb pad dorsal surfaces of forearms and re,ton of the Achilles
tendon were observed to be fasourable sites 1n the cases deseribed by
Hench and Rosenbr In severe mst: nt) and sub
cutancous nodules bave been obsery ed in the thumb pads on the fingers
palmar fascia and over the wnst  There are few constitutional reac
tions erther durmmg or between attachs which recur ether daily or
several times a year leaving no chnical radiological or pathelogieal
chan_es in ther tram  The blood count blood chemustry and X ray
findmgs remam normal throughout except for a relatis e lvmphocy tosts
and raised sedimentation rate dunng an attach  Duning these phases
the synovial \: shows an mfl tory reaction with acute
cellular exudates mn the synos1al cavities compnising mamnly polymorphs
andfibnn  In only three of Hench s 34 cases was there an eosimoplilhia
As noted elsewhere (Ellman and Ball 1948) 1t 15 possible that the syn
dromes of a recurrent and transitory nature mcluded under the term
pahndromic theumatism  can be extended to melude as Parkes
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not as yet produced any appreciable effeet on the latter  Cortisone
and ACTH promse to be successful n the treatment of selected
cases of tius condstion

Chromc Absorptive Arthriis  Lhis 1s varously described as
oper glass hand ”  mam en lorgnctte ’ or ‘arthntis mutdans
Solomon and Stecher (1950) muntam that 1t 1s less rare than 1s gener
ally assumed  1he onset 1s swalar ta that of a pure rheumatod
developing so rapudly that the patient is helpless and bed nidden m 2
rdatively short tume  In contra distinetion to the pure rheumatod
condition the fingers or wrists are shortencd and have an abnormal
range of movement m all directions  The capacity of the fingers to
clongate like a telescope when pulled out 1s 1 striking feature and the
shin mstend of bewng contricted thin atrophic shiny wd pale 1sloose
wrinkled and thichened

«

Fic 43 The ankles and feet from a ca e of

Rester s syndrome 1n a young, male who also

had a crusted skan leston on the feet and nady
due to heratodermua blenc rrhagica

Reiter’s Syndrome The syndrome of acute polsarthrtis of
ales associated with non gonaceocal non specific urethritis and

m;
Yo vitis has recenved considerable attention mn the hterature

conjunetr
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durm,, the last decade  While the classical tnad 1s regarded as dia,,
nostic on occasions the climcal pattern may vary and may be accom
pansed by ulcerative colitis with wevere bloody diurrheea and a erusted
psonasiform sk Jesion known s Leratodermia blenorthagica
(Fig 43) The bilrteral conjunctivitis which becomes purulent
usually subsides within seven to ten days and s rarely complicated by
seleritss writis or Lheratitis and even these usually clear up without
levung sequele  The urethnitts associated with abactenal pyuna
usually clears within a month although the picture may sometimes be
complieated by lestons on the glans pems {balanitis erranata)  The
zholo,y of the condition remains obscure  dysentery o vitus and a
pleure pneumoma bacillus having been v anously merimimnated  Labora
tory ms estigations usually confitm a hy pochronmue anemia with a omitd
leucoey tosss of about 12 000 and a raiscd sedimentation rate  Culture
and serological tests reseal no significant findmgs The prognosis 1s
usually good the illness lastmg from a few weehs to several months
and then cleanng completely Chemotherapy with penialin and
sulphonanmdes may be tried but are not usually effectiie  Hormone
therapy promuses to produce rapid reversibility
Palindromic Rheumatism Hench and Rosenberg (1944)
desenibe a syndrome of multiple recurrent attacks of pamnful inflamma
tion affecting joints and neighbowring tissues  One or more jomts
may be miolved in these episodes which appear suddenly last a few
hours or days and then subside completely without residusl damage
The ztiology 1s unhnown and the condition s not common  Almost
all yomnts are hable {0 attach although there 15 n distinet predilection
for the finger jomts Penarticular and para articular attacks occur
1 soft tissues 1 some cases and the heels finger pads dustal phalanges
thumb pad dorsal surfaces of forearms and region of the Achilles
tendon were observed to be fas ourable sites i the cases described by
Hench and Roscnberg  In severe st inces intracutaneous and sub
cutaneous nodules have been obsers ed in the thumb pads on the fingers
palmar fascia and over the wnst  There are few conshtutional reac
tions erther dunng or between attacks which recur either daly or
several times a year leaving no chnical radwological or pathological
changes n thewr train  The blood count blood chemustry and N ray
findmgs remamn normal throughout except for a relative lvmphoeytosts
and raised sedimentation rate during an attack  During these phases
the synovial \; shows an mfl v reaction with acute
cellular exudates i the synovial casities comprising mamly poly morphs
andfibrin  In anly three of Hench s 34 cases was there an ecsinophitia
As noted elsewhere (Eliman and Ball 1948) 1t 15 possible that the syn
dromes of a recurrent and transitory nature mcluded under the term
palndronue rheumati m  can be extended to meclude as Parhes
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Weber (1016} has suggested the so called intermuttent hydro arthross
serum jomnt discase allergie arthntis and alhed syndromes Ve huve
observed {wo cases of ‘ palindromie theumatism  which have actually
developed established rheumatoid disetse and this 1s m heeping with
the cvperience of Ropes (1944) Kuhns (1949) and, to some extent
Bywaters (1919)
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PSYCHOSOMATIC ASPECTS O CHRONIC
NON ARTICULAR RHEUMATISM

Non articnlar thcumatism embraces some 73 per cent of cases of
fudmo ik Tar il

s1e ol 1 disorders
neunirs panmcshtis capsulitis pleurodymia and lumbago  The term
* fibroatts 15 apphed to mamy meladies sharng & comnion 5ymp
tomatology of pam stiffness and hmitation of movement and the
status of fibrositis and bachache with particular referince to the
problem of differential disgnosns has been reviewed by Ellman (1947)
Yalenture (1947} and Cohen (1848}

It has long been recogmised that emotional factors play an import w
role Halhday {1943) found that 30 pcr cent of 145 conseeutin ¢ patients
jabelled as hmng  rhenmatim  were meapacttated beeawse of
psychoncurosts and that  psycho neurotie vheumatism accounted
for 40 to 60 per cent of those who remamcd on the sich Dist for two
months or more Elmun and others (1942) w a study of fifty

“fihrostis  patients wath 4 history of three months or more made
dingnoses wm 18 {76 per cent) Flmd wd Barher (1940
n thout 42 per cent of patients adputted to RAF speosd
disability was cssentrally psychogeme  Such
he most frequent cause of dusability

psychiatme
found that
rhrumatie centres the

* psychogenic theumatism - was
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(34 per cent) n 400 soldiers with rheumatic complamts admtted to
US mulitary hospitals (Boland and Corr 1943) Hench and Boland
(1946) 1 a review of rheumatic disorders affecting Amencan soldiers
1n the sccond world war claimed that 15 to 20 per cent of men adnutted
to special rheumatism centres were i fact suffering from  psychogemic
rheumatism  They stress the importance of recogmsing this psycho
neurosis  affecting  the locomotor system— a musculo sheletal
expresston. of functional disorders ~ They assert that this 1s one of
the commonest causes of localised aches and pawns i muscles and
jomnts m both cryiban and military Ife and attempt a differentiation
on chnical grounds between what they term  primary fibrositis  and

psvchogenie rheumatism

Boland (1947) elaborating this conception refers to Viass who
remarhed on the fl of 1d. i m such
cases Ilench (1946) Tegner and others (1949) draw attention to the
same problem Investigating the subject from a different angle
Edmonds (1947) reported that lar pains were p m 47
per cent of a series of 188 psychoneurotics

Ellman and Shaw (1950) have studied 109 cases (78 women and 31
men) of chronie non articular theumatism over a period of four years
1943 to 1947 ‘Thewr ages ranged from 19 to 68 years 44 being the
average They were mainly drawn from the artisan class  Allhad a
history of attendance at a Rheumatism Unit for six months or more
and all were given a full chneal radiological and pathological examina
tion The diagnosis of non articular theumatism  was made largely
by exclusion investigation having failed to reveal abnormal phy sical
signs of theumatic disease  In the few cases where some abnormahty
was found—e g mild or very early evidence of degenerative joint

disease on X ray 1on—it was dered ffi to account
for the symptomatology  Every case was also examined psy cluatric
ally

A senies of 58 controls (34 women and 24 men) of comparable age
and social class was subjected to sumilar physical and psychatre
exammations  The patients had been varously diagnosed mtally
as sufferng from chromie fibrositis lumbo sacral stram  postural
deformity low bachache functional bachache capsulitis or bursitis
pen arthnitis seiatic pain and degenerative arthntis  In a few the
diagnosts of rhcumatod arthritis had been made and four female
patients none of whom now had signs of active tTheumatic disease
had becn grven courses of gold treatment

The followmn,, conclusions were reached —

(1) In109 cases of chronic non articular rheumatisnt  no evidence

of actrve rheumatic disease was found m spite of the very
long duration of symptoms



112 CIRONIC RHLUMATIC JOINT DISEASES

(2) Ihere was v famaly lustory of neuropathy and psychopathy n
49 per cent of eses as compared with 14 per cent of controls
and wn medence of early neurotic trasts and previous nervous
breahdown m $8 per cent of cascs as compared with 21 per
eont of controls

{8} Baadence of sigmuficant emotional stress yust prior to the onset
of symptoms was found i 27 per cent of cases s compared
with 11 per cent of controls

(4} The predommaut type of personality among the patients was
the over anvions minbsted obsessional
(3} In 70 per cent of cases there was evdence of a sigmficant
personalsty disturbance or of = frank neurosis
(6} FIIf the eases showed anviety states usually linked with con
siderable tension Frustrition and resentment m a disturbing
cnvironmental situation were common
{7) Laadence has been adduced to show the importance of neurnss
or predisposstion and of the  focussing * effect of previous
smjury or disease of the muscles and josmts tn the pattent nd
his fanundy
It scems clear that the nature of this often very prolonged meapauty
15 psyclhuatrie 1 the majonts of cases  The rhewmatism  withats
chrome aches and puns 15 merely part of the neurotic disorder
If therefore  chromc non artreular theunatim  frequently anses
from a ps; ct 1e disorder adeguate famlities for the im estigation
of the psychuatrie factors myolved must be included i the national
sehiemes devised for the prevention and treatment of rheumatism and
the necesstty for loohing beyond the muscles and hiaments to the
home fammly and place of work should be recogmsed by practibieners
In general there should be no difliculty 1 persuading patients to acoept
the role played by emotion m the causation nd development of ther
diniess  Many are quite swtable for out patient psychatre treatment
by psy chotherapy supported where necessary by scdation  others will
require m patient treatment o the psyebuatnic ward of 2 general
hospstal or w neurosis centres
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GouT
Ve propose to confine our attention to some recent studies on this
long established disease which was first separated n the seventeenth
century from the acute and chronic rheumatic diseases by Svdenham
whose personal experience of the condition has become a classic of
chmeal definition  In 1829 A B Garrod added much to exsting
knowledge while comparatively recently Amencan worhers have
myestigated the clinical and metabolie as well as the genetic and
endocnne aspects  In this country Henry Cohen (1948) has made a
major chinreal contribution to the subject The essential problen: of
ztiology remains however unsolved
\odern work contfi the of the hereditary factor for
gout s a familial malady m w huch the family tree must be perused as
shilfully by the physicran as by the genealogist (Talbott 1843)
Juvenile gout 15 nvanably due to an hereditary predisposition based
on hyperuncemia For example a patient aged 26 had recurrent
attachs of acute gout s father suffered from advanced chrome
deformmg gouty arthntis and his son aged 16 i the course of a
routine health examination was found to have an asymptomatic
hyperuncema with a serum acid of 9 » mgm per cent
Recent genetic studies by Smyth Cotterman and Freyberg (1948)
and Stecher Hersh and Solomon (1947) have been reviewed by Smyth
(1921) who has summansed as follows the present status of the genetic
factor in gout and hyperuriczerma
(2) Asymptomatic hyperuriczemia 1s frequently found among rcla
tives of patients with gout
(b) Gouty arthntis may deselop i an individual of erther sex. with
serum urate level suffictently elevated for a sufficient time
this occurning less frequently 1 women owing to therr lower
normal level and to the lesser effect (12 lo“ er penetrance)
of the pathological gene m this sex
The prevailing 1dea that gout 15 on the decline 15 probably unsound
although fewer advanced cases are encountered today Sedentary
workers are more commonly affected than labourers while women of
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all socrl groups are rarely affected  With regard to the precipitating
wtiology of gout its app dechme m d and seventy canrot
be dissociated from growing moderation of hits  In other words
the diathesss 18 probably transnutted as before but port drinking and
high Iving and heavy consumption of beer by brewers’ draymen are
to day rare Exen without statistieal evidence tus m atself indicates
~ definite social change  Since the condition mny simulate either the
theumatoid or the osteo arthrtie type of arthnitis more neeurate diag
nosis may be partilly responsible for the lower figures of the present
time  Morcover there arc some who hold the view that not only
15 gout 1 metabohie disease but that rheumntord discase may be of
sinular ongin and that its pathogenesis may 1n the future yield more
positive results on a biochenueal and allergse bass  The favourable
response to hormone therapy m these twa diseases 1s not without
significance m ths connection
Hench has clumed that patients with gouty arthribis constitute no
less than five per cent of all arthntides seen at the Vayo Che  In
fus chart of the natural hustors and course of the disease he has enun
aiated 21 ponts to ud m diagnosis which should be considered m
relation to —
{a) The ddTicult asymptomatie phase before the mamfcstation of
jomt myoh ement
{4} The articular phase whether acute or chronse when two or
more of the following features are almaost certamly dignostic
{1) A famuly lustory
(2) A history of recurrent attachs of acute jomt pam with
wholly wimptomatic mtenvals {especialh i a male
over 40)
(3) \cute jont svmptoms assocated with renal colic or nephntis
{4} Y scrum uric acid above 6 mgms per cent
{Normal whole blood 2-1 mgm per cent serum 3-5 mgm
per cent)
(5} \ good response to colchneme (with or wathout cortisone or
ACTH)
{6) The presence of topht or clecranon bursitis
(7} Charactersstic X yny chan,es notably m the great toe
although absence of A ray change does not exvclude gout

Cortiseneand A C T H i Gout  Recent studies haye impheated
the pitustary adrenocortictd mechanism mn gout and gouty arthrilis
and Amencan worhers (Hellman 1949 Boland 1930} have shown
that attachs of acute gouty arthrstis ¢ be ewther prcc:pxt'itcd or
abarted by these two chemotherapeutic 1, cnts As Smyth (19.1:1) has
already noted these hereditary studies have also estabhished that —
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(1) The average normal plasma urate concentration i males 15
higher by approumately 1 mgm per cent than m females
(2) This difference i plasma urate concentration 1s also present m
oouty patients and therr relatines Thus n males who
mhent asymptomatic hyperurtcemia the average plasma
urate level 1s lugher than in females swho wnhent this gene
(3) Males who mhent asymptomatic hy peruricemia do not gener
ally develop abnormally elevated plasma urate levels until
after puberty  Female carners of genctie hyperuriceeria do
not ordmanly develop such levels until Just before or fter
the menopause
In Amenca Thometal (1950) HMellman (1919), Sprague ctal (1920}
have shown conclusively that when cortisone and ACTH are
admmstered to gouty subjects they induce a transitory merease in the
exeretion of urie acid (althouh the mechamsm that produces this
effect 1s not yet hnown) and a drop m the serum unic aad  Simul
tancously the urinary output of 17-hetosterord 15 greatly duminished
grang further evidence of the endoenine aspect of gout an aspect of
particular significance m relation to treatment
Treatment If gout is recogmsed as an hereditary disease 1ts
prevention 1s m the first nstance a cugeme problem It 15 as
Svdenham has stated incurable yet 1t responds remarhably well to
a properly disciphned re ime particularly if this can be mstituted at
an early stage  For acute attacks bed rest should be preseribed with
immobihsation and protection of the involved jomt by light splntmg
and a bed cradle  Applications of heat or cold are known to be
helpful m varving degrecs  Colchune 1/120 gr by mouth every hour
until pain 1 relies ed has hitherto been the sheet anchor of treatment
Loxaeity 15 indicated by diarrheea nausea and vomuting but as a rule
el ht to ten tablets can be jiven m 24 hours before diarthea occurs
and this dosa_e 15 usually adequate to control the most persistent pam
However since Hellman (1949) reported dramatic control of symp
toms of acute gout with A CTH within perods varying from 648
hours and Boland (1950) recorded 2 similar control with cortisone 2
new field of therapy has been discovered * To date however expen
cnce shows exacerbation of symptoms when these preparations are
discontinied  To counteract such exacerbations Yolfson and Cohn
(1950) have nded a bination of colck with thet
therapy and have advised an approprate schedule which appears
to be very effective i the treatment of acute ttachs

It Vould be ncted tlat wen tl ese hormones a e gy n during the wntercurrent
@ wecntphae an cute attsch of gouty art! ritis may be precyy fated
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