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PREFACE

Tuis book has been wrtten pnmanly for the use of Medical
and Hospital Assistants in the tropics. An endeavour has been
made to present the basic facts of surgical pathology and the
prnaples of surgical practice 1n as readable a form as possible.

Attention 1s called to the dufferences in the practice of surgery
n the tropics and in temperate clhimates these are, however,
few and 1t 13 hoped that this book may also be of mterest to
Medical Aunharies 1n Bntam and that it may even be of some
asystance 2s an introduction to surgery for medical students.

It 18 now eighteen years since my predecessor the late Mr
W k. Connell, published his Surgical Handbook for Hospital
Assistants 1n the Tropies

Since that time @ radical change has taken place 1n surpcal
practice and there has also been 2 very marked nise 1n the standard
of educatton of Medical Auxiliary stydents throughout the Bntish
Commonwealth and Empire.

Inflammation and its attendant complications no longer play
as great g part as formerly, for with the sulphonanude drugs and
the sntibiotics 1t 13 now often possble to achieve resolution
where an nasion would have been judged inevitable On the
other hand advances 1n surgery and especally in anaesthesia,
have greatly widened the scope of surgery in other fields Cancer
s scen more frequently partly owing to an increased expecta-
tion of life and partly because we are now treating in Africa »
generation which has been broughtup since infancy to appre-
ciate the advantages of Western Medicane,

In view of all these changes rt 1s felt that the tume 18 now over-
due for a completely new approach to the subject.

My thanks are due to Mrs Connell for the use of booklets
prepared by her husband early m the last war and which were
10 have formed the basis of 2 new book.

I wsh to record my grattude slso to those colleagues and
others who have been of such great assistance in the prepanation,
revision and proof reading of this work.

W G
Dar es Salaam K

July 1956
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PART ONE
GENERAL SURGLRY

CHAPTER 1
INTRODUCTION

A pocTor or Medical Assistant, working by himself or 1n 2 small
out patient department, has to treat every vaniety of disease
and illness, but when a patient has to be admutted to hospital
1t is usual for him to be sent into esther 2 medical or a surgical
ward. Whoever sees the case first must therefore decide whether
the case 18 medscal or surgical

Twenty or thirty years ago this was fairly easy—all cases of
injury were naturally surgical so were tropical ulcers requuning
dressings, septic cases that would probably nced ncision to
drain pus and any other kind of condition for which the best
known treatment was operation. All other conditions were
medical

Since that tme there have been big advances 1n treatment,
especually 1n the use of drugs such as perucalin which may
make operation unnccessary 1n many cases  You will find that
quite a large number of cases in the surgical wards never go
to the operating theatre and that conservative treatment plays
quite a large part 1 their care. On the other hand, with big
improvements tn angzesthesia and the development of new
approaches 1n operations, many diseases that used to be beyond
surgical care are now referred to the surgeons for operation.

Lastly there are quite a number of diseases such as peptic
ulcers and poliomyelitis where the patient will get the best
treatment 1f he 18 scen by a combined team of physicians and
surgeons

To summanze, then some cases are obviously surgical some,
although customarily sent to the surgeon, could be treated equally
well in erther medical or surgical wards and some are best

treated by team work between physicians and surgeons.
HMA$ B T
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PART ONF

GENLRAL SURGERY

CHAPTFR 1
INTRODUCTION

A pocToR or Vedical Assistant, working by himself or 1n 2 small
out patient department has to treat crery vanety of disease
and illness, but when a patent has to be admitted to hospital
1t 13 usual for lum to be sent into either 2 medical or a surgieal
ward. Whoeser sees the case first must therefore dectde whether
the case 13 medscal or surgical

Twenty or thirty years ago this was fairly easy—all cases of
imyary were naturally surgical, so were tropical ulcers requinng
dresings septic cases that would probably need mnaston to
drun pus and any other kind of condition for which the best

OWTL tregtment was operation  All other conditions were
medical

Since that time there have been big advances in treatment,
especally in the use of drugs such as pemallin which may
make operation unnecessary in many cases  You will find that
quite a large number of cases 1n the surgical wards never go
to the operating theatre and that eonsercatroe treatment plays
quite a large part 1n their care. On the other hand, with big
mMprovements 1n anaesthesia and the development of new
pproaches 1n operations many diseases that used to be beyond
surgical care are now referred to the surgeons for operation
ulL"“-IY there are quite a number of discases such as peptic

mcﬁdlfpghomy&m, where the patient will get the best
t'.mgmmmm ¢ 18 scen by a combined team of physicians and
lhz‘gu:;]mm‘w then some cases are obviously surgical some
well 1o Customarily sent to the surgeon could be treated equally

cither medical or surgical wards and some are best

m{‘z:a;n work between 1:lryalcmnu and surgeons.



2 GENERAL BEURGERY

Chief eauses of desease

Pathology 18 the study of the causes of disease, and 2 good
knowledge of pathology 18 as important as 2 good knowledge of
mmy and physiology so that treatment can be applied intells
y
There are six man groups of diseases and in this book we
shall discuss them 1n general terms first and then, m the lster
parts of the book, sce which of them are most important 1n
different parts of the body The axx main headings are
(1) Inqury
(2) Acute infection.
(3) Chrome wmfection
(1) Persustent acute infection.
(i) Infection which 1s chronie from the start.
(4) Tumours
(5) Congemtal abnormabties
(6) Degenerative endocrine and other diseases Thus last head
ng 18 rather a mixture, but as most of the condstions ansing
from these causes are medical 1t 18 convement to group
them all together 1 a surgical book.

Before going 1nto fuller detml 1t will be helpful at this stage
10 say just a few words about what we mean by theae headings.

Inpury needs no further definition at present.

Acute infechon  When we talk about acute surgical infection
we mean invasion of the body by bacteria. In some cases the
bactena act quickly and esther kill the patient or simulate s quick
response from him—that 18 acute 1nfection  Sometimes, how-
ever the body 18 not able to get rid of the infection in spate of
a quick response Thus happens most often if the bactena are
protected from the body s blood-supply by being surrounded
by dead tissue or by scar tissue. The infection then perssts
and we have the first kind of chromc mfection

Infection which 15 chrome from the start This 15 caused by
another group of orgarusms or bactena which invade the body
slowly cause a slow response from the patent, and if they are
going to kall hum, usually do so slowly There are not many of
these diseases, but they are important The most common are
tuberculosis leprosy syphilis yaws filariasis and amoebiasis.
You will notice that not one of these 1s a purely surgical cond
ton. It 1s only certain of the complications of these discases
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that interest the surgeon and you will hear much more about
them from the physicians and the venereologusts.

Tumours A tumour 13 a lump But when we are talking
about tumours 1n medicine we mean 2 special kind of lump
What we mean 1s an abnormal growth of tissue and we dinide
the tumours 1nto two kinds, berugn and malignant. We shall
discuss this in greater detail 1n Chapter 11 but, in the meantime
we can say that beign tumours are made of normal looking cells
and that they remain local, while malignant tumours are made of
abnormal looking cells which can invade other tissues and
spread by the blood and lymph streams to other parts of the
body They are called mahgnant because they wall cause the
death of the patient if they are not treated before this spread
oceurs.

Congemtal abnormahties 'These are conditions that a child
18 born with, such as extra fingers or toes, and they are not very
unportant as a rule. Sometimes they are heredstary that 1s they
are passed down from one generation to the next, whilesometimes
there 18 no apparent reason for them. One small group affects
the heart these anse from the fact that the foetus in the uterus
has a different blood-circulation from the adult, and sometimes
this difference persists  Surgical treatment for many of these
heart conditions can now be carned out, but 1t 13 very difficult and
can only be done 1n specaal centres. It will not be necessary to
write a separate chapter on the congemtal abnormalities, but
the more common ones will be mentioned 1n their proper place
10 our discussion of regional surgery

Degeneratrve, endocrine and other diseases These, like 1njurnes,
need no further discussion at present.



CHAPTER 2 -

WOUNDS AND INJURIES OF SOFT TISSUES—
SKIN SUBCUTANEOUS TISSUE AND
MUSCLE

INJURIES are caused by sharp or blunt objects and 1n the latter
case, the skin may or may not be penetrated If the object
really sharp then almost the only damage recetved by the patient
will be 2 cutting or division of the tissues injured but 1if the
object 18 not very sharp there will also be some brusing while,
if the object 18 very blunt, then bruiting will be the most pro-
munent lemon. (A lesion 15 a pathological change 1n tissue as
the result of discase or injury )

A blunt object may cause the skin to sphit if the force behund
it 18 strong enough—just as the skin of an orange may split if
1t 18 thrown on the ground with sufficzent force. Thus 18 how
the skin of the scalp may be broken when 1t 18 struck with a stick
With less force the skin snd inner tissue would only be bruised.

The extent of bruising following an 1njury 1s most important,
especially if the skin 18 also broken. In a bruise, small blood
vessels are torn, with the result that bleeding occurs within the
tissues  This blood 18 trapped, because 1t cannot find 2 way out
of the wound and an effusion of blood of this kind 18 called a
haematoma

In more extensve wounds, the muscles tendons and other
structures 1n them may be destroyed by the force of the blow
or they may die because the small blood vessels supplying them
have been damaged. It must be remembered that there 18 no
food more suitable for the growth and muluplication of bacteri
than dead tissue or @ haemsatoma ‘Think of the rapid infection
which occurs 1n a piece of meat which 1s almost pure muscle
1f 1t 13 left exposed to the air for one or two days especially if it1s
allowed to remain morst.

If the skin 1s broken infection can enter any wound either
from the dirty weapon that caused the wound or from the
patient s skin or clothing or lster from the air to which the
wound has been exposed

4



INJURILS OF 8KIN SUBCUTANLOUS TISSUE, MUSCLL §

Even n a ‘closed’ injury infection may develop in the
haematoma by bacteria being carned to the spot m the blood
stream, from some other area tn the skin or throat that 1s septic.
This does not happen frequently, but when 1t does occur, the
infection 13 known as & blood-borne infection

If the infection is muld or 1f no infection has occurred at all
(28 we all hope will be the case in every ‘clean operation) then
the body can proceed with the task of repar

In cuts of the skin and subcutancous tissuec most of the
divided vessels are very small and, within a short time, the
bleeding ceases owtng to clotung of the blood. The first bleeding
18 very useful as 1t will help to wash bactena out of the wound.
When the bleeding has stopped, the clot will prevent further
infection from getting 11, 30 long as the wound 18 kept dry and 1s
not dusturbed. If the wound 1s gaptng wide 1t can, of course, be
made smaller by stitchung the edges together but 1t 18 not always
necessary to do this nor 18 1t always wise, as we shall sce later

In the course of a few days the clot shrinks and 1s then mvaded
by small new blood vessels from the sides of the wound. New
fibrous tissue 18 laid down round the blood vessels and the wound
15 thus healed 1n 1ts deeper part. The vascular young fibrous
tissue formed dunng repur 1s known as gramulation tissue
The other tissues, such as fat and the deep layers of the skin,
also try to grow across the gap but they are not as succeasful as
the blood vessels and fibroblasts and they usually fail to meet
before they are permanently eeparated by the scar tussue,

On the other hand the epithehum, which 1s the top layer of
the akin, has special powers, and 1t will not stop growing until
1t meets epithelium from the other side. This 18 a very important
fact, as we shall gec 1n the treatment of ulcers and burns and
other conditions for the method of repair 18 stmular whether tissue
has been destroyed by mjury or infection.

Finally then, a clean wound 1s healed by a covering of epithe-
lium lying over a scar  But one more event takes place over the
next few weeks, and that 1s that all scars of fibrous tissue shrink.

In an extensive wound this may cause deformuty but in a very
small cut 1t will not be noticed.

Comphcations ‘There are three umportant complications of
wounds apart from scar deformity The first 13 en over active
repar by the fibrous tissue and epithelium resulting 1n the forma
ton of a kelud The second and much more important, 15
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oifection of the wound Infection causes many troubles, but the
most umportant to conaider at this stage 13 the fact that 1t will
cause 2 delay 1n the healing, especially of eprthelium, The third,
and aleo very important complication of mjury, 18 shock (scc
Chapter 3)

Treatment of a clean wound

In a clean wound the important principles of treatment are

(1) Control of bleeding 1f necessary

(2) Examuination for other mnjunes for example of nerve,
tendon, mzjor blood vessel, bone or internal organ and also
1mjuries mn other parts of the body

(3) Stitching of the wound 1if the gap 18 large and if 1t 18 quite
safe to do s0  Only the skin should be stitched 1t 18 unwise to
stitch muscle,

(4) If the wound 1s amall the clot should not be disturbed.

(5) The application of a dressing to keep the wound dry
Unleas there 18 evidence of infection the dresung should be left
undisturbed until the wound has healed

(6) Preseniption of such rest as 1s necessary

The last two pownts requre a httle further explanstion.
Mousture will break down a clot and let infection 1nto a wound,
and the wound can become moist esther from frequent dressing
or from sweat. Adhesrve strapping 1s a bad dressing for wounds
unless many holes are cut 1n the strapping or the gauze of the
dressing 18 allowed to project beyond both mdes of the strapping
If the wound 18 completely sealed by adhemive strapping then
sweat collects and the wound can become infected from the
bactena from the mowst skin. A wet antueptic dresung such
s acnflavine can be appled at the time of dressing as this will
soon become dry The dry dresung will then stick to the
wound. It should then be left stuck to the wound until healing
1s complete.

Healing 18 much quicker where there 13 & nch blood-supply
for example on the face or scalp and stitches there should be
removed 1n three to four days. Healing elsewhere 1s much
slower but seven days are usually sufficient. Tendons have 2
very poor blood supply and, as we shall sec later we do not
expect them to heal in less than three weeks.

Rest 13 very important for healing but 15 often abused and
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care must be taken, for example that & person with 2 small wound
on one finger does not spend too long with the whole hand at
rest 1n a sling

INFECTED WOUNDS

Infected wounds should not be stitched unless they have been
converted 1nto clean wounds by a surgical operation.

Any wound that has not been caused by a really sharp 1n-
strument contams bruised and possibly dead tissue. We have
already seen that this tissue 18 easily infected. Also any wound,
whether made by a sharp or a blunt instrument, 15 bound to
become infected if 1t has not been sealed by clot or stitches wathin
six hours. By this time bactena are not only lying on the surface
of the wound where they could be wiped off by an antisepuc,
but have grown into the walls of the wound.

Therefore two reasons for not sutching 2 wound are

(1) If the stitching would shut 1n brinsed or dead tissue.

(2) If the wound occurred more than six hours previously

Even 1n the casc of clean wounds sutching should not be
carried out if this pulls the skin cdges very tightly together or if
there 13 a nisk that later swelling may make the tenston too great.

Injury and infection both result in tissue awelling and the
more severe the bruising or infection the greater will the swelling
be. Not only are small vessels torn, making a haematoms, but
serum passes out of bruised and dilated blood-vessels thus
wcreanng the swelling  This swelling known es oedema, msy
take some hours to develop and, 1n & stitched wound, may cause
suffizent tenston to cut off the blood supply from the skin edges
which will then die.

Prumary suture or stitching should only be carried out 1n clean
sharp-cut wounds which are less than six hours old and 1n which
the skin edges can be brought together casily

Treatment of nfected wounds

Any wound containung bruised tissue or one that 13 more than
six hours old 18 probably infected Treztment 1n this case 13 as
follows

(1) If the wound looks clean, but 13 more than six hours old
and less than twelve hours old 1t 1s qurte safe to cut awzy
(cxcse) all the walls of the wound and then stitch 1t—as long
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as the third rule 15 remembered and the wound 1 not sttched
tightly When we say excise the walls of the wound we mean
excise a narrow strip of skin (which has 2 good blood supply)
and make & much bigger exasion of all deeper tissues, making
sure that no brused or dead tiasue 18 left behind, Care must be
taken during this exasion to avoid myury to intact nerves or
large blood vessels If there s still 2 chance of infection develop-
g the wound must not be stitched If the chance 18 very shight
then 1t 18 probably safe to stitch the wound, but 1t 1s then wise
to grve added protection by prescribing one of the sulphonamide
drugs or penicaallin.

(2) If the wound 13 obwiously infected or if 1t looks clean
but has been left unstitched for more than twelve houre then
treatment 18 agan different. Now 1t 18 unsafe even to exase
the walls of the wound 1n case infection 18 allowed to spread
through the body s defence barrier into deeper tissues It isin
this type of case that tetanus 13 most likely to develop and a pre
ventive 1njection of antitoxin should be given (see p 86)

In these cases all loose and obviously dead tissue 18 removed
and the wound s left open It 1s then treated with antweptic
dressings until 1t becomes clean. When this occurs it may be
safe to excise the walls and perform a secondary suture

Despute the rules given above for not stitching infected wounds
1t may be necessary to stitch the akin 1n an infected wound to
close the abdomen or the chest.

(3) The last pomnt to be considered 1s the stitched wound
which becomes septic 1n spite of all care. One must always be on
the look out for this This does not mean that the dressing
must be taken off frequently to have & look at the wound. That
13 against our rule of leaving the wound undisturbed as long as
possible. The removal of a dressing too soon wll either tear
out the clot or will have to be done by scaking the wound and
thus making 1t morst.

What must be done 15 to watch for other symptoms and signs
of inflammation such as throbbing pain or & raised temperature
Then once mfection 13 suspected, the dressing 1s removed 1f
there are any mgns of infection the degree of infection must be
assessed  If 1t seems to be muld, the wound 1s re-dressed and
sulphonamides or pemicillin are given  If 1t 15 moderate or severe
the stitches must be removed and treatment given as for 2 severely
snfected wound. This 1s dealt with further in Chapters 8 and 9



CHAPTER 3

INJURIES OF SOFT TISSULS—TENDONS,
NERVES AND BLOOD-VESSELS

TENDONS

TENDONS are the strong bands of tissue jormng muscles to
bones. They pass across the surface of joints and, when the
muscle contracts the pull of the tendon causes the joint to move
They have a relatively poor blood supply It 13 important to re-
member that, if they become infected the body will find dufficulty
1n overcomung the infection. Like the slin the blood-supply will
be reduced further if the tendons are stitched with tension

Injunies to tendons are mest often caused by a cut with a
sharp weapon, or when tendons are torn and crushed n a wound
with extensive lsceration and brumsing of the skin. In the first
case, the tendons of the wrist and fingers are the most frequently
dsmaged. Such cases frequently follow fights The tendons may
be cut by an actual blow Sometimes, however, the victim, m
trying to defend himself by catching hold of s attackers
kmife, may cause it to cut through the skin and tendons of his
fingers. In a crushed wound there will be considerable brussing
of the soft tissues when a foot 13 badly torn 1n a motor accaident,
for example, such injurzes round the foot and ankle arc common.

If any part of the body 1s hurt where there are important
tendons which may have been damaged the pstient must be
arcfully examuined for migns of loss of function. We should
think what a tendon 1n that part of the body should be able to do
and then sce 1f the patient can performit. He may complain that
the pan 13 too severe for hum to try any movement, but 1t 15
tmportant to test function and the patient must be persuaded to
make at least one effort to do so

Treatment

The

@ poor blood-supply of tendons must be remembered. They

ould only be stitched together if the wound 15 absolutely
9
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clean and 1 less than six hours old. If the tendons are stitched
under any other circumstances there 18 a grave chance that they
may become infected and then die  The patient 1athen very much
the worse off because of treatment—not only 18 hia tendon divided,
but some of 1t 1» dead and 1t may never be posmible for the ends
to be rejoined. Dead soft tissuc 1» called a slough and infection
will persist 1n the presence of & slough until either the body
has thrown 1t out or the slough has been removed surgically

If there 18 any doubt about the cleanliness of the wound sl
brinsed and dead tissue should be excised and then the wound
should be left open or as we have seen closed by stitches 1n
theakin only After all infection has disappeared, a fresh mncusion
can be made usnally 1n about three weeks, for secondary repar of
the tendon. It must not be done, however umtil good healthy
skin covers the tendon.

There 18 one other injury to tendons that should be mentioned
here, although 1t 18 not strictly 2 wound. Sometimes 2 tendon
becomes old and frayed (degenerative disease) and may break
or rupture 1f a sudden strain 18 put on 1t. This may happen in
three important parts of the body—one 18 the Achilles tendon
the second 18 the patellar tendon and the third 1s 2 Irttle tendon
1n the shoulder called the supraspinatus which 1s responsible
for the first few degrees of abduction of the arm. (A4bduction of
2 limb 15 the act of drawing it away from the mid line of the
body This word may be compared with adduction, which
mesns drawing the imb tomards the mud line )

In these cases, there 18 no nsk of infection and trestment 18 not
urgent the tendon 18 repaired on the next convenient operating

NERYEB

We are considening here the peripheral nerves not the central
nervous system. The latter s rarely wmjured without injury
occurring alao to the spine or skull Injunes to that system wall
be consdered when we ducuss those parts of the body

When considering wounds of penpheral nerves a good knoswy-
ledge of their anatomy is essential—swe need to know not only
the name of any nerve which might be injured at the nte of the
wound, but also the exact functions of that nerve

You will remember that nerves have both a sensory and a
motor function. Some nerves contain mostly motor fibres
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(e.g the radl), some contain mostly sensory fibres The
majonity (e.g the median and ulnar) are mixed nenves (1¢ they
contan both motor and sensory fibres)

Nerves like tendons, are most often damaged 1n open wounds,
but some nerves arc particularly liable to be damaged in closed
mjunes, the chief example of the latter 1s the radial nerve,
which may be damaged when the humerus 18 fractured. Nerves
may aleo be damaged if a decp injection 18 given 1n their neigh-
bourhood

It 15 usually taught 1n First Aud that one of the pnincrpal signs
of a fracture of a bone 13 ‘loss of function  but that 1s not only
the sign of a fracture, for loss of function can also be caused by
pan by division of tendons and by division of nerves  In fact
uniess you can see the dimided tendon or nerve 1n a wound, loss
of function will be the only proof that damage to a tendon or a
nerve has occurred. A tendon 1s a white cord a nerve 1s not
qurte so white. If you look at the divided end of a nerve, you will
sce projecting from 1t little bundles of the fibres of which it 1s
composed.

A nerve has o better blood-supply than a tendon butit1s very
Inable to severe damage 1f infection occurs. Infection of a wound
anywhere in the body 1s repaired by scar tissue, and scar tissue
18 always greater in amount after infection than when t follows
uninfected wounds. In 2 severed nerve, sear tissue may prevent
the nerve fibres from growing again across the gap between one
cut end of the nerve and the other

Treatment of a severed nerve ts the same as of tendons
Nerves should not be sutured together except in a very recent,
absolutely clean wound. They should be left for secondary
suture, and, when the surgeon stitches them, he must be careful
to put lus stitches through the outer sheath only

The nerves are among the most wonderful structures in the
body Tt will be remembered that each nerve 15 composed of &
large number of nerve axons each of which anses from a cell 1n
the central nervous system, that motor cells transmit mes-
F1ges to muscles and that sensory cells receive messages from
murcles, skun, etc, along these axons. In the sciatic nerve for
cample, the axons, although microscopic tmn drameter may be

over three feet long stretching from the cells 1n the regron of the
lumbar spine to the tip of the big toe.
€0 & nerve is cut across, or badly brumed, these axons
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are divided, but the cell iteelf 18 not killed, After some tu
recovery the axons start to grow agan, and 1f the pat
lucky, they will grow down their old sheaths, and reach
own motor or sensory end plates in muscle or skin. Un
nately, after complete divimon and suture this does not s
happen some sensory axons will grow down to motor
plates and some motor axons will grow down to sensory
plates. That 18 why results from suture of mixed nerw
never 8o good a8 they are from suture of manly motor or n
SCNNOrY nerves,

When the axon starts to grow down the distal part of the
agan, 1t does so very slowly, at the rate of about one
quarter inches a month for re-growth and the return of fun
If the distance 18 short, and the repair has been made 800
axon of a motor nerve will find a healthy muscle wuiting
But the longer the journcy, the less likely 13 that to t
Unless 1t has a nerve attached to 1t, & muscle slowly atro
and 18 replaced by fibrous tissue.

Therefore, a nerve that 18 known to be diided shou
sutured as soon as 1t 18 safe to do so without the chance of st
up old infection 1n the wound. The best tune of all 18 :
three weeks after the mnjury when the axons have recovered
mjusy and begun to grow again  Even then the result cano
expected to be good 1f the nerve axons have a long way to t
or if the nerve 13 a mixed nerve, and results wll be poorer:
presence of infection has made further delsy neceasary

The biggest difficulty of all arises 1n a closed’ nerve 1n
Loss of function shows that the nerve has been damaged, t
18 not possible to tell whether 1t has been torn across or
brused 831t cannot be seen. If the nerve s only slightly bru
function wall return within two or three weeks [f it st
bruised the axons may have been broken but not the 1
sheath the axons will then eamly grow agun down then
paths In this case function will return 1n almost as ¢
months as the number of inches the njury 13 distant fron
muscle In such cases of doubt, the surgeon has to do or
two things  If he thunks that, probably only brusing 1s pre
he will wait for the approprate number of months and per
a month more. If no function has returned by then he wll
sume that the nerve was actually dinded and he will ope
exanune the nerve and reparr 1t if necestary
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If howezer, he has any doubt, or 1f he thinks that the distance
would be too great to nsk warting, he will advise an early opera-
tion 1n order to examine the nenve and see how badly damaged at
18. This will be 1llustrated best by two examples

(1} There 13 2 closed fracture of the humerus and paralys:s of
the radial nerve. The fracture s two inches above the elbow,
and the radial nerve supplies muscles one inch below the clbow
It would be quite safe to wait three to four months for nerve
recovery, but if there 13 no sign of recovery after four months
an operation should be performed so that the damage car be
wspected 1f then 1t 1s found that the nerve was actually divided
1t can be sutured and a good recovery can be expected in another
three to four months—that 1s seven to eight months after injury

(2) There has been a dislocation of the hip, and paralyns of
the soatic nerve twenty snches above the knee. The nerves
enter the calf muscles about two inches below the knee. It would
be very wrong to wait thirty months (two and a half years) before
explonng the site of injury to sec whether function will return
to the calf muscles and then to wait another another two and 2
half years for function to return! By that ime the muscles would
be of no use at all even if they got back ther nerve-supply

Fortunately paralyss in closed injuries 13 not common and
even more fortunately the nerve most usually injured n this way
15 the radial 1n comjunction with a fractured humerus. As the
radul nerve 13 almost purely motor, results are usually very good
ndeed and a few months delay does not matter very much.

BLOOD VE2SELS

Blood vessels vary very greatly in mze. Haemorrhage 15 only
likely to be dangerous either if very large vessels are divided or
1f many medium and small vessels are cut or torn for example,
thosen the muscles of the thigh 1n a severe fracture of the femur

Some blood vessels even though they are only capillanes are
bound to be damaged 1n any 1njury scvere enough to cause a
Patient 10 be brought to hoaprtal. If the skin 1s broken, the result
ma hammhqge. If the skin 18 1ntact, the blood cannot escape
and the result 1s & haematoma. Blood trapped inside the skin
%00n loses 1ts oxygen content and becomes derk then, as 1t 13
tborbed by the body 1t slowly changes colour to purple and
green. These colour changes can easily be scen when white
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skin 18 brused. The discoloration may take six or more days to
disappear If & very large haemsatoms 18 present this may contan
Liqud blood, which will not clot so long as 1t remains in the
body

Treatment

This will vary with the severity of the haemorrhage. Very muld
capillary bleeding will stop 1n & few minutes, except 1n some very
rare blood diseases but 1t will stop only if 1t 15 allowed to do so
thats 1f the blood 13 allowed to clot. The blood will not clotifitis
constantly washed or sucked awsy, or if the pressure of blood
1 the wound 18 mamntained by hanging the mb down or by
applying a tourmquet badly A hightly applied tourmiquet 18 very
dangerous and 18 used too often. Although the tourmiquet 18 not
tight enough to stop the flow of artenal blood 1nto a limb, 1t will
probably be tight enough to prevent venous blood from flowing
out of the hmb back into the body This will greatly increase
the congestion of the veins, and rase the pressure 1n the capil

laries to such an extent that bleeding 18 increased instead of
stopped.

A tourmquet cannot of course be applied in cases of bleeding
from the head neck, thorax or abdomen, nor for internal haemor
rhage, and 1t 13 very very ravely necessary for kmb haemorrhage

Furst Aid control of bleeding should be carmed out by

(1) Putting the injured part at rest, if necessary making the
patient lie down

(2) In the case of a limb mjury elevating the limb

(3) Applymng a pad and a finn bandage.

These three measures will stop all bleeding except the severest.
If the bleeding 18 really severe it may be controlled temporanly
by compressing the artery at & known pressure-pownt between
the wound and the heart or by the application of a tourmquet,
untul the pad and bandage have been applied to the wound 1tself
1f blood comes through the bandage, 1t 18 probable that the band
age was not applied tightly enough It 1s wrong in this case to add
more wool and another bandage on top of the first. The first
bandage must be taken off and reapplied properly This also
applies to haemorrhage after operations

Almost the only occaston when & tourniquet will have to be
applied and left on untl the patient gets to hospital is 1n the case
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of a really severe compound fracture with injury to the femoral
or braclual artery  In this case the hmb may be so badly Jacerated
that bandaging with pressure, to control bleeding will be out
of the question. If 80, 1t 13 possible that the imb may have to be
amputated on arnval at hosprtal.

On the face and scalp, the capillary blood supply 1s very nch,
so that even small cuts are accompanied by quite a brisk hacmor-
rhage. Blood pours downoverthefaceand clothes, and the patient
looks much more hurt than he really s Fortunately the capillany
baemorrhage will stop rapidly with pressure and the rich bleod-
supply of the face also leads to rapid healing  Such clean wounds,
even if large enough to be stitched, heal tn three or four days

On amval 1n hospital any tourmquet that has been applied
must be removed at once and only reapplied if bleeding starts
agun, The dressing will then be taken off and inspected. This
can be done 1n the out patient department, but if 1t is known that
the mnyury 1s severe 1t 18 better not to disturb 1t before the patient
110 the operating theatre. With the bandage still in position 1t
13 almost always possible to test for function and see whether
tendons or nerves have been divided or bones broken

When the wound 1s mspected 1t should be treated in the way

already given. That 18, if the wound 1s under six hours old and
contains no dead tissue, 1t can be stitched straight away If 1t
contans dead muscle, or if 1t 18 more than six hours old, the
walls of the wound must be excsed before shtching  If1t cannot
be fully excised, if 1t appears 1nflamed or certarnly 1f 1t 13 more
than twelve hours old 1t must be left unstitched and treated as
10 1nfected wound. It should not be forgotten that 2 bigger
skan incuon may have to be made to excse hidden dead tissue,
Just as a0 incision has to be made 1n order to operate on any
other part of the body
Dunng wound exciston, bleeding will have to be controlled.
Oncct.h:lkmhubcenﬁxllydmdcdmmopcmﬂou,med\gu
sy from each other and the divided blood vessels con-
tract. This encourages the blood to clot. In a fow seconds all
bleeding from capillaries ceases so that the bleeding only comes
small subcutaneous bleeding pomts which are shightly
vessels. These will at once be caught in artery forceps
p m“m&mnﬂxmlylmﬂ the crushing by the artery

Orceps will damage the snner walls sufficiently for our purpose

the blood will clot and bleeding will not start agun when the
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forceps are removed, unless the clot 18 torn off by wiping the
wound with x swab  That 13 why the surgeon and his asnstant
are traned to dab wounds gently and not to wipe them.

If the vessels are & httle bigger, 1t 13 wiser to ensure they will
not bleed again by tying them off with a higature of catgut ar silk.

As the exasion of the wound goes deeper, any foreign bodies
are removed and all dead subcutanecus tissue, muscle or tendon
13 excued. The best way of making sure that all the dead
tissue has been removed 18 to go on cutting bits away until
you come to a piece of tissue that bleeds and 18 therefore alive,
For thi reason exasion of wounds should not be done with a
tourmquet on, Sometimes a tourmquet should be applied before
the operation starts so that the dressing can be safely removed
and the skin cleaned. The wound can then be opened and the
biggest vessals caught and bgatured then the tourniquet can
be released and the rest of the exasion carried out tn the normal
way
During excison we try to remove as many foreign bodies as
posnible, including desd tissue so we must not put others in
unless we have no alternanve. That 18 to say, we higature as
few veasels as we must sn order to stop haemarrhage. Muscles
arenotsutched together as any suture matenal would be a foregn
body The muscles will be joined together by scar tusue duting
healing

Blood-vessels do not branch m the way that onc 1 led to
belteve from the pretures n text books. Some of the branches
go downwards, while others turn back and go upwards to join
those that are coming down from above. Thi joining 1 called
an anastomosts It expluns why when 2 small artery 13 drvaded,
1t bleeds from both ends and therefore why both ends have to
be caught i forceps and possibly higatured 1t also accounts
for the fact that 1t 15 quite safe, 18 & rule, to hgature larger blood
vemels The part of the body which mught be cut off from
tts blood supply will receive oxygenated blood from branches
returning from below

If however the matn blood vessel of a imb s divaded the
anastomoses mav not be suffinient to provide enough oxygen
to the Lumb below  If the blood-supply is totally inadequate all
the tissues will die thus giving rise to gangrene making necessary
the amputation of the hmb If the blood-supply 18 cut off
slowly as 1n some diseases the himb wall dry ang shervel—thus 13
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known as dry gangrene,, butaf the blood supply 1s cut off suddenly
the tusues remain moist and can eanly be infected—thi is
known a3 wet gangrene The word gangrene may be used 1f all
tisues 1n a limb or part of a mb have died, but the word 1s
particularly used to refer to the death of skin

Occasionally there 1s sufficient blood supply by anastomoses
to prevent gangrene of akin, but the muscles which need a very
nch blood supply to kecp them alive, die and are replaced by
fibrous tissue. This tissue contracts, pulling on the tendons and
gving nse to deformities—a condition known as wschaemic
contracture. e shall see that sometimes this 13 a particular
danger to be guarded against in the treatment of fractures

A good blood-supply past a break in the main blood supply
18 known as a good collateral circulation

Internal haemorrhages will be dealt with later, but we must
a1y here that internal haemorrhage 13 often severe It resembles
bleeding 1nto muscles 1n a very severe Iimb injury , and the first

treatment necessary may be that for the prevention or treatment
of shock,

Hus ¢



CHAPTER 4
SHOCK

SURGICAL shock 1s an abnormal state of the body which results
from injury There are two main types of ahock and 1n the past
these have been called ‘pnmary and secondary’ This was
due to 1ignorance of thear true nature  They are really two totally
different conditions and it 18 not correct to say that one of the
causes of secondary shock 18 neglect of pnmary shock, There
are still doubts surrounding some of the detmls of these two
conditions with the result that vanous alternative names have
been suggested none of which 18 completely satufactory For
this reason we shall continue to use the names ‘pnmary and
secondary remembering that the one 18 not sccondary to the
other

PRIMARY BHOCK

Primary shock 18 & neurogeme condrtion that 1s, it 18 a result of
sttmulation of the nervous system. It probably occurs to a slight
degree 1n every mnjury and 1t 1s always very much worse if 1t 1
assoctated with fear Because of thu sumulation of the central
nervous system by fear and paun, there 13 a sudden dilatation
of the blood vessels 1n the intestines and 1n other parts of the
body This diatation rapidly expands the arez into which the
heart must pump blood. As the heart cannot posaibly send blood
everywhere at once, there 13 bound to be some reduction in
blood supply to the head and brain for these lie above the level
of the heart and therefore have to be reached agmmt the foree
of gravity Thus causes faintness and sweating, and a shightly
lowered blood pressure. Also the pulse is slowed down by
stimulus of the vagus netve, which goes to the heart.

The condition 1s not serous and very soon the sympathetic
nervous system responds The small arteries, or arterioles 1
the gut contract agun the blood pressure 1s restored the brain
again recerves an adequate blood supply and the patient recovers.

The symptoms and m:gns of primary shock are a feeling of
fauntness possibly with actual loss of consciousness, a slow

18
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fecble pulse, and sweating  The symptoms may be apparent
\mmedsately after the injury, or the patient may be able to keep
humself gong by will power or by the excitement of the accr-
dent or by being busy 1n helping others  But when he relaxes
and thinks of his own injunies, delayed pnmary shock may
develop

Treatment
Treatment for primary shock is

(1) Laying the paticnt down flat and then providing warmth
and reassurance, the latter 1s particularly tmportant. Patients
who are 1gnorant of the effects of injury can be very frightened
and the onset of primary shock will frighten them even more
this, 1n turn, will tend to make the shock worse. If the pauent
13 made warm and comfortable and possibly given a sedatve
and a little ime 18 spent exsunng him either that there 18 nothing
seriously wrang or that he 18 1n good hands and will be looked
after he will very soon recover

(z) Most first nd books advise that a drink of hot, sweet
tea should also be gven 1f available. It should be remembered,
however that the patient may need an operation 1n a few hours,
and that nothing may be given by mouth if there 1s any chance
that the patent will require a general anzesthetic. Small mips
of water to mouten the mouth may do little harm, but tea con
tarning milk will have to be digested shock upsets the digestive
system and thus when the panent has his ansesthetic, he may
vomit, and some of the vomut may be sucked 1nto his lungs with
setious consequences. If the patient smokes, a cigarette will be
very soothing and much less harmful than tea.

BECONDARY BHOCK

Secondary shock 18 caused by a reduction 1n the amount of
blood available for arculation.

In the first stage of sccondary shock there may be all the
symptoms of primary shock for a short time, but thus state 1
rapidly corrected and the blood-pressure end pulae are restored
to normal.

Unlmthcwtunllosaofbodyﬂmdhubcmverytmallthe
arterioles will have to reman contracted to mantain the blood-
pressure, and the patient becomes restless slert and anvious until
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the arculating blood volume has been restored. If the fluid 1s not
replaced promptly the arteroles may relsx and then the later
stages of secondary shock develop

Fully developed secondary shock 18 a different matter alto-
gether  In this state blood 18 lost from the crreulstion for a longer
penod and the body has greater difficulty in correcting the loss
Ownng to the lowered circulating blood-volume, secondary shock
18 now frequently called oligaemic shock. If the loss of blood 18
small, the body may be able to correct 1t by rtself, but if 1t is
moderately severe then active medical tregtment will be requrred.
If the losa 18 very severe, or if medical treatment 18 not given, the
patient will reach the stage when no amount of medical treatment
will be able to recufy the shock or cure the patient. Thus condi-
tion 18 known as wrreversible shock.

The creulating blood-vohuome may be sertously reduced in the
following ways

(1) By severe external or mnternal heemorrhage.

(2) By loss of large quantities of plasma 1n severe second or
third-degree burns., (See Chapter 5 )

(3) By severe leakage of blood imnto bruised muscle i an
1njury where crushing has occurred.

(4) As 1n primary shock, pan and fear will cause dilatation
of the arterioles 1n the intestnes and elsewhere, and this wll
make the patient s conditton worse stll,

Pathology

Farst Stage When the crculating blood volume 18 reduced, the
body tries to restore the full arculating volume as quickly as
1t can. We have seen, in the discussion on pnmary shock, that
this 15 done by the sympathetic nervous eystem, which sumulates
contraction of the arterioles and so tries to reduce the area m
which the blood has to arculste,

Second Stage 1f fluud continues to be Iost from the circulation
then the sympathetic nervous system 12 no longer sble to deal
with the situstion. The blood pressure begins to fall and the
heart can only get the blood to the important centres in the brain
by increasing 1ts mate. So the mgns of the sccond stage are a
nung pulse-rate and a falling blood pressure however the
sympathetic nervous system 1s sull working blood still gets to the
bran 1n adequate quantuty and the patient remans alert and
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anxious Meanwhile the blood-supply to the limbs 1s being
steadily reduced and they feel very cold and dry

We can see that it would now be very bad treatment to warm
the limbs s:mply because they felt cold. In such a case 1t 13 part
of the body s defence to keep the limbs short of blood If they
are warmed, the blood vessels will dilate and the blood will be
drawn away from the brain, kndneys and other important centres
Although the limbs are cold on examination the patient himself
does not usually notice thus. If this 18 so the imbs must nof be
warmed. Warmth should only be applied if the patient s whole
body feels cold, and then the danger of over heating must be
avoided.

Third Stage In the next stage of shock the arculaton begins
to fail. The blood pressure falls more and more rapidly and
the pulse becomes rapid and feeble. Owing to the poor arcula-
tion, the bloed does not become properly oxygenated in the
lungs and becomes darker the walls of the blood-vessels
are not properly nourished. This leads to weakening of the walls
of the blood vessels and plasma 1s able to escape 1nto the tissues

If we refer aguin to the causes of secondary shock we will see
that one of them 18 loss of plasma. If plasma 13 being loat into
the tissues owing to a lack of oxygen for the blood-vessel vwalls
the shock will naturally become more severe and if this loss of
plasma 18 not treated, the blood vessels and the brain will in time
become eo badly damaged that treatment will be of no use.

Before this stage 1 reached the patient shows clear signs of
shock he 13 no longer alert, he 15 breathing heavily 1n order to
try to obtain more oxygen and his himbs are cold and clammy
Treatment, 1f 1t 18 to be effective, must be prompt  prevention 18
better than cure.

Another thing to remember 18 that reduction of crculanng
blood volume may be rapid, as 1n cases of ijury to the Liver
spleen or the large blood-vessels of the limbs or 1t may be alow
8 10 extensive burns. As a rule, however symptoms and signs
develop more rapidly 1n neurogenic shock than 1n oligaemic
shock. That 13 why 1t was once thought that the former was pn-
mary and the latter was secondary and that secondary shock
might be prevented by the proper treatment of primary shock,

The course of events 1n aevere secondary shock may be sum-
marnzed as follows

Loss of arculating volume 1 followed by a faling blood-
-
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pressure. This 1s followed by poor oxygenstion of blood and
damage to the blood vessels. The damaged blood vessels allow
plasma to escape, thus causing & further reduction of the ar
culating volume. The whole condrtion will be hastened if pan
and fear cause dilstation mn the intestinal vessels, so that quan
tities of blood are trapped there and can no longer circulate

Treatment

If shock 18 very muld the body will soon respond through the
sympathetic nervous system and by sbsorbing extra fluid 1nto
the blood vessels from outside the vascular system. The blood
pressure will then remain normal. If however, it 18 known that
there has been a large loss of fluud, precautions must be taken
quickly to prevent the patient s condition from becoming worse
The course of events explained 1n the last few paragraphs should
be remembered and each contributing cause must be treated.

Finat of all, prompt action must be taken to prevent further
loss of blood or plasma by (1) the use of pressure dressings,
(1} the application of artery forceps or Ligatures and even (ui)
the temporary use of 2 tourmquet. After that the foot of the bed
18 rased on blocks to improve the arculation n the head, and
the patient 18 turned on s e1de to prevent difficulty in breathing,
and so improve the oxygenation of the blood.

Next, the pan and fear must be relieved by the 1njection of
morphine. The normal adult dose 18 one-quarter gramn, butina
big healthy adult 1n severe pain, this may be increased to one-half
gramn  Injecting morphine subcutancously into the hmb of 2
shocked patient 1s of no use. We have seen that the hmbs are
cold and that the crculstion has been reduced by the body to
protect iself Subcutaneous injection may actuelly be dan
gerous 1f one-quarter grain, given subcutancously has no effect
then three or four more 1njections mxy be thoughtleasly given
dunng the next few hours, with the result that when the blood
pressure has been restored by other treatment, the returning
blood crculation may find one or more gruns of morphine
waiting  If these get carned to the braun, they will cause dis
astrous results. In shock, therefore, morphine must be given
intravenously so that the proper dose will enter the arculation
at once.

Most important of all n the treatment of shock, the arculating
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blood-volume must be restored ‘The only satisfactory way to do
this 1 by means of an intravenous drip * Ttis usual to talk about
setting up a dnp’, but if the patient 18 serously tll the flud
should not yuat be allowed to dnp nto the arculation, but should
be allowed to run 1n us fast as 1t will go It 18 more correct, but
unusual, to talk of setting up an intravenous mfusion. (See
Chapter 38)

Another 1mportant pomnt 18 to deade what kind of flud to
use 1n the mfuson. Saline or glucose-saline 18 quite useless
No sooner 15 1t put 1n the vens than it begins to pass out of the
arculstion agan, either into the tissues or by excretion 1n the
form of urine.

If blood has been lost, the correct treatment 1s replacement
wth blood and there 15 no really satisfactory substitute for this
Unfortunately blood transfusions are not always pessible blood
may not be available, ready tn a bottle there may be some delay
1n finding people willing to give & pint each, up to the three to
six pints that may be needed and, lastly even if blood can be
obtaned, 1t may be of the wrong group When the blood aval-
able 13 different from that which 18 required, this 18 known as
ncompatibility

If hacmorrhage 18 not desperately severe, or if the main flud
losa 13 of plasme, then life can be saved by the infusion of plasma
from other people. This can only be obtained where there are
many blood donors. Blood 1s taken from them regularly and
1 stored for use 10 blood-transfusion  but blood wll only keep
fresh even in a refnigerator for three weeks Blood which 1s not
used until after that period has its red and white cells removed
and the remaining plasma dried and bottled It will then keep
for years. Unfortunately, 1t 1s unlikely that sufficient donors
can be found for x sufficsent store of plasms to be preserved for
use anywhere 1n the world.

However recent chemmical research hes been very helpful in
discovering metheds of manifactunng plasma substitutes
These are chemical substances the molecules of which are so
big that they cannot pass out of the blood stream. The molecules
when dissolved 1n seline are 8o similar to plasma that many hives
have been saved by such substitutes ‘That known as dextran 1,
In my expenience, the best of them 1n production so far

Following haemorrhage the early stages of secondary shock are
farly eanly noticed, but we shall scc 1n the next chapter that
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ehock tn the case of bumns 1a very alow to develop This gives an
excellent opportumity for preventive treatment, If the burn
scvere it 18 almost certain that 1n a few hours shock will develop
If plasma or dextran 1s given beforehand, the shock may be
entirely prevented

There 1 one last and very important point to be remembered
that 13, shock will be made worse by any sudden movement of
2 patient or by rough handling At the scene of an accrdent, the
shocked patent must be hfted gently on to a stretcher and he
must be camed to hospital very gently indeed  Ambulance-
drivers must be taught that more lives are likely to be Jost than
saved by exceeding the speed hmit. When the patient 18 in bed,
be must be turned gently and hus clothes should only be removed
if they are moaking wet, no surgery or anaesthetic should be
consdered until shock has dissppesred. If shock has occurred
1n the operating theatre, the panent should be kept in the theatre
until he has recovered sufficently to stand the journey back to
the ward and, when he gets there, he must be put back to bed

very gently

Treatment Summary

Primary Shock  Rest, wurmth, sedatives, perhaps a small
amount of flurd by mouth, or a cigarette,

Secondary Shock Stop flurd loss give intravenous morphine
and replace lost fluid with blood, plasms or & plasma sub-
sntute, Follow progress with an hourly or half hourly
record of the pulse and blood pressure. Handle the patient
carefully and do not operate until shock has disappeared

BLOOD TRANEFUSION

The transfustion of bload 18 the only satisfactory method of
restoning blood loss and tn some cases it may be the only method
of saving hfe Plaama or plasma substtutes may restore the
blood preasure but they cannot incresse the number of red
blood-cells, which #re essentual for the transport of oxygen

When blood 13 transfused from one person to another every
precaution posmble must be taken to ensure that the patient
(the recipient) does not develop n severe reaction because of
incompanbility
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If 2 serious operation 1s planned some days shead, and 1t 18
known that blood will probably be required for the operation,
there will be pleaty of time for thorough laboratory tests to be
made, 1n order to make sure that a donor s blood 1s compattble,
but in a case of emergency, a rapid test 13 required This test
may not give a perfect result, but the nsk of a transfusion reaction
will be very small, and 1t 13 a nisk worth taking 1f 1t 1s & matter of
Iife and death.

There are four maun blood-groups and everybody 1s 1n one
group or ancther The groups are named A B AB and O
People whose bleod group 13 O can give blood to pattents i all
other groups, which means that any patient can receive blood
from someone else 1n hus own group or from a group O donor
There are, however quite a number of minor vanations within
the groups and even if donor and patient are 1n the same group a
direct match of therr bloods should be made.

The rapid method of direct matching referred to above 18 as
follows

(1) A few c.c. 8 of the patient s blood 1s taken from & vein and
placed 1n a centrifuge tube. Rapid centnfuging will drive the
red cells to the bottom of the tube and leave only the patient s
serum on the top

(2) A few drops of the donor s blood are collected by means of
2 needle prick or from the small test bottle attached to a bottle
stored 1n the refrigerator  The drops of blood are diluted with a
Iittle normal saline.

(3) A large drop of the patient s serum 15 place on a glass shide
by means of 2 platinum loop and some of the donor s diluted
red cells are added.

(4) After fifteen mrinutes the shide 13 wnspected by pleang it
over a sheet of white paper If the donor s cells are compatible
the mixture will have remamned 2 umform brown colour  If the
cells are incompatible, the serum of the patient will have caused
the cells of the donor to clump tegether 1n groups.

The same clumping or sgglutination, would occur withuin the
patient 1f a bottle of incompatible blood was administered to him.
He would then develop a nigor hus temperature would nse, and

pouibly blockage of the lndneys would result, causing anura.
Blood for tranafusion 18 always citrated to prevent clotung but
this will not prevent agglutination.

Both malana and syphilis mxy be transferred from one pemon T



26 GENERAL SURGERY

to another by a transfumion, but this 18 & rsk worth taking 1f the
transfusion 18 going to save life. The patient should be given
ant1 malanal drugs after the transfusion, and part of the donor s
blood should be kept for @ Kahn or a Wassermann test. These
tests arc tests for syphilis and if they are found to be postive,
the patient can recerve early treatment with hugh doses of pem
clhn.

Blood no longer contsins infection for erther disease if 1t
has been stored for more than five days, and this 18 one of the
advantages of collecting blood at regular imtervals and compthing
a blood bank. Itis of course, preferable to test all blood that 18
putinto & blood bank and discard those bottles which are Kahn
postive. The other chief advantage of & blood bank 1s that
blood of all groups 1s always available for an emergency



CHAPTER 5
BURNS

Pathology

BurNS are injuries to the body caused by heat. The heat may
come from a fire, or from the sun, or from an electric discharge
(including lightning) or from very hot Liquids (in which case
the burn 12 called 1 scald)

The extent of a burn 15 estimated by the size and depth of the
burnt or scalded area. The hotter the object that causes the burn,
the deeper the burn will penetrate into the body The depth will
also be affected by the length of time that the body 1s exposed
to the heat. For example, if an epileptic patient falls into the
fire while he 18 unconscious, lus foot may be burned right
through to the bone before he 13 able to wake up 2nd draw the
foot away while a burn of similar extent might be caused i1n a
much shorter ttme by an extremely hot furnace.

When we are considening the depth of 2 burn, we can dinde
all burns into three degrees of seventy

(1) In first degree burns there 13 & very superfical burning of
the skan surface, and none of the skin 12 destroyed. Burns of this
type may be noticed after excessive exposure of white skins to
sunshine, when the skin becomes bnght red, tender and a httle
oedematous.

(2) In second-degree burns there 15 a partial destruction of
the skin. The superficial layers are rmsed 1n blisters whose outer
walls are made of dead eprthehum. A mild second-degree burn
will only sffect the superficial layers of epithelium, and recovery
1 rapid if 1nfection 1s prevented. In e deep second-degree burn,
the only epithelrum left 13 at the bottom of the harr follicles and
sweat glands. But the epithelim 15 there, and, 1f 1t 13 not des-
troyed by infection, 1t can grow out scross the burned surface
to meet cpithclium that has been undamaged, and complete
recovery will follow

(3) In third-degree burns the full thickness of the skin has
been destroyed and there 15 no eprthelium left at gll Repair can

only take place by the growth of scar tissue, and the slow creeping
27
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of epithebium aver the burnt surface fromaits edges  In an exten
etve burn this 18 a very slow process, and 1f epithelium 18 not
replaced by skan grafung, then a large amount of scar tussue will
be formed, cauming many deformities as 1t contracts Burns
caused by electnicity are almoat always third-degree burns and
there 18 always an area around them which 13 more damaged
than appears at first mapechon. Because of thi, they are very
slow to heal. In a really severe third degree burn there may
also be burning or charnng’ of muscle, nerves, tendon, blcod
vessels end even of bone.

It 18 usual for third~degree dums to be accompamed or sur
rounded by areas of second-degree burn gad these n thetr turn
will be surrounded by a zone of first-degree burn.

The depth of a burn 18 unportant, so that an estumate can be
made of the tissues that have been destroyed, and of the chance
of healing without the formanon of scar tiesue.

All burns are sccompanted by a loss of flmd. Some of 1t
leaves the body a3 in the blisters of second-degree burns, and
some of 1t leaks mnto the damaged tiesues 1n the form of ocdema.
In the second case the flmd 19 atill 1n the body butt 18 Jost 1o the
arculaton. This loss continues for several hours after the burn
has occurred, which 18 why the shock of burns 1s ofien delyed
and can be prevented Flurd loss, and therefore shock, 15 most
severe i second-degree burns, because in third degree burns,
the surface of the skin 18 so thoroughly killed that 1t becomes hard
and dry and so cannot exude flmd outmde, nor swell with
oedema 1nmde,

It must also be remembered that 1 third degree burns and
extenane deep, second-degree burns there may be an actual
destruction of red blood-cells, 1€ 30 anaemia will develop that
may be severe enough to require blood transfusion  Most of the
flurd lost, however 1 plasmae and 501t 18 plasma or a plasma sub-
stitute that must be given to prevent or treat shock. Inavery
mild burn sumple saline given intravenously or even flmds by
mouth may be sufficient to overcome thirst. Naturally the more
extenstve the burn the grester will be the fluid loss and the
greater the amount of flurd that must be given to replaceit. And
s0 an estimate of the extent of a burn 1s as important as an
estimate of 1ts depth

A very good esnmate of the extent of a burn can be made by
following the Rule of Nines by which the body 1 diided up
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1nto cleven parts each of which consists of approximately g per
cent. of the body surface.

Head uncsl neck 9

upper limb 9\/ \/“PP"r limb 9

front of trunk

two parts
18

back of trunk

WO parts
18

lower Limb 18/

An example can now be given of the hustory and examination
of & burned patient

Admitted at 10 .m. having been burned by botling water at
work four hours ago Burns of face, upper hmbs and chest
amounting to about 18 per cent. of the body surface (face 3
right upper imb 6 left upper imb 2 chest 7) One small srea
on chest probably third-degree, remmmng 16 per cent. second-
degree.’

You will notice that 1t 18 not always possible to be certan at

once whether part of a burn 1s deep second-degree or actually
third degree.

AN

Tower limb 18

Causes of death

If a burn 15 severe enough to cause death this may occur at

vanous times after the inyury, according to the pathological
which has led to death R

Death may be immeduiste owing to the seventy of the burn or
to the pwq—mm mna
most way Someone kulled by Lightning may be burned
very severely or a person may be found dead or unconscous with
not 2 aign of 2 burn on his body but possibly lying naked, because



30 GENERAL BURGERY

hus clothes have been stripped off and thrown yards away by the
foree of the electnic shock! Prevention of sudden death from
burns depends on care in the use of hot things o that acaidents
may be avoided. Thus applies especially m the home, for 1t 18
there that most patients are burned, especially children.

If 1 burn 18 not immedintely fatal, but 18 very extensive, death
may occur within the next twenty four to forty-aght hours
through shock. This can be prevented if treatment is given early
enough and with sufficient care, before the shock becomes
wrreversible

Death from shock 18 now extremely rare in well-equipped
hespitals, but deaths sl do occur and usually happen dunng
the second or third week after mjury These deaths are manly
due to the mfecnon of a very extensive bum, which may sbil
occur despite every cffort made to prevent it. However, there
may be yet other undiscovered causes.

Signs and symptoms

Finst-degree burns are rare among Afnicans, but they may
occur following exposure for a short time to intense heat. The
skin 18 a little swollen and tender and if the colour can be seen
1t 18 red owing to dilatation of the skin capillames It 15 treated
by the application of soothing lotions, such as calamine, and the
gving of muld sedatives such as aspinn together with flmd by
mouth to relieve thirst. Very occamonally 1n 2 European, o
very bad first-degree burn may be sccompamed by sufficent
loss of flud from sweating to cause secondary shock that will
require intravenous infusion for treatment.  As very little plasma
has been lost this can be given as saline. The condition 1s known
a8 heat stroke and 1t can occur from sumple [oss of fluid by sweat-
ing without any sunburn.

In mild second degree burns, there may be very few signs at
first, but, 1n the course of a few hours, blisters gradually appear
If these are small and soft they can be treated as fit degree
burns 1n the out patient department, and a dry dresaing can be
applied to prevent injury to them. In deeper second degree
burns, the blisters appear more rapidly and the epithelium may
be stnpped off over quite a large area. The skin underneath 13
exposed and tender and pain 18 severe  The exposed skin may
be pink, 1n which case we know that 1t 13 alive or st may be white
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and bloodless It 15 1n these last cases that we cannot tell whether
there will be total skin loss, or whether there are still some 1slands
of Iive epithelium deep down 1n the hair follicles and sweat
glands Doubtful cases should be treated like aecond-degree
burns for a week to ten days, after which 1t will become obvious
which course they are going to take.

In third-degree burns the skin 18 completely dead. Pan 13
much less than 1n second-degree burns, as the nerve-endings 1n
the skin have been killed This can be tested by pncking the
surface of the skin with a sterile pin. The skin may be whate, or
1t may be so badly burned that 1t has been charred black. In the
Iatter case 1t 13 probable that deeper tissues have been burned as
well If 1t 15 known that the skin 15 dead, 1t 13 also known that
eventually it will all come away and the exposed area must be
treated by skin-grafing  1f the area 18 small, 1t 18 sometimes pos-
sible to excise the whole burn at once under an anaesthetic 1n
the same manner as a wound and etther stitch the edges together
or cover them with a skin-graft straight away

Treatment

The treatment of first-degree, small mild second degree, and
small third degree burns has zlready been mentioned 1n the
previous three paragraphs.

The most important points to remember are that pan should
be reheved by approprate sedatives, thurst should be relieved
by giving the patient water or sweet drinks, and any exposed
area should be covered with a dry sterile dressing  This dresuing
must be kept dry and should be left undisturbed for seven to
ten days.

The really important burns are the extensive second  and third-
degree ones which we will now conmder All second-degree
burns which 1involve more than 10 per cent. of the body surface
and all third degree burns require admisson to hosprtal.

Ferst Aid. Different surgeons have preferences for different
types of dresaing, and later treatment may be spoilt or mede
more difficult by the application of oil or tanmc acid jelly or other
things by the first ard worker  All that should be done 15 to give
u@mmvnthtbumwﬂhadundmhtopmntfuﬂ.her

infection and get the patient to hospital or t
infection osputal or to & doctor as soon as
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cetavion geatly, but carefully and thoroughl

shown some distress dunng the dﬂmxfg {heli ::\cn ;:ﬁgen;a;ht:
must be left until he has recovered agam and, if necessary the
dose or half the dose of morphine should be repested. If the
p:t;\ﬂ:nt shows signs of severe shock, no cleanmg will be possible
st all, and the dressing must be apphed straight away to the
ex{):;:cd burn and desd epithelium.

atever dressing s used, it should, if ible be antisepts

1t should exclude the air, and 1t ahoulg,norttlmav healing s

The following are the most popular dressings

Flavine 1 water, 1/1,000 'This 1s applted on Lint or gauze
whieh 18 then wrung out nearly dry, and 1s apphed to the sround
and covered with one layer of dry lint or gauze and a bandage.
This dressing 18 antseptic and, as the flavine evaporates the
plasma exuding from the burn begios to clot and the dresmng
becomes dry  Bacteria cannot penetrate 2 dry wound. Tannic
ac1d used to be used by itself or with acniffavine to form a hard
dry scab, but 1t has been found that 1t can be absorbed by the
body and then damage the liver

If the dried flavine dressing 18 taken off while 1t 1 still stickang
to the burn 1t will tear off the new epithehum whach 15 trying to
grow This 18 avorded by leaving the dressing on for seven to
ten days. If sepms occurs, the affected part of the dressing be
comes loase It can be cut away, and a dresming of eusol or 20
per cent. sabine apphied The firm dry dressing does not cause
stiffniess to the fingers if applied to the hand stiff finger joints
of 1nfection 18 absent, are due to the heat of the burn which has
damaged the hgaments of the jomnts.

Soft paraffin gazxe The sdvantages of soft paraffin gaure 1
that st does not stick to the burn  The disadvantages are that it
keeps the burn moist, because perspiration 15 unable to escape
unless only one layer of very wide mesh gauze 15 used, snd s0
bactena may be sble to founsh In addition 1t 15 not antisephic.
It may be combined with powdered penicilin dusted over the
wound under the dressing but sulphonamide powder should not
be used for an extenstve burn 53 it s camly sbsorbed and may
damage the kidneys  If sulphonamde powder 1s applied, not
more than ten grams, equal to twenty tablets, should be used.
The maxumum dose should not be repeated more often than
five nmes dunng the course of treatment. This method 13 not

recommended
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Many other methods have been devised and some of these are
very successful Two methods uscd duning the war were (1)
continuous soaking of the burn 1n saline baths, and (1) the use of
a great deal of wool and a fiem pressuce bandage. These methods
are rarely used now

Stnce the war, very good results have been obtained by the
cxposure treatment. In thu method the burn 18 left exposed to
the air, and the plasma leaking on to the surface 18 allowed to form
2 dry, stenle crust, while the lost plasma 13 replaced by intra
venous fluuds. For the best results the wholearea must be sprayed
with penseillin powder this spraying must be repeated every
few hours unul & good crust has formed and then the spraying
needs to be repeated if ever the crust becomes broken. If this
18 not done, there 18 a grave danger that a large septic area will
develop 'The method 18 not very sutable for hot, most,
tropical conditions and there 1s also the nsk that the peruaillin
may actuslly delay healing or allow resistant strains of bactena to
develop

Infected burns  If, despite care, burns become tnfected they
must be treated as septic wounds (sce p 65) The scpus may
destroy the eprthelium by ulceration, and in these cases the
epithehum will have to be replaced by skin-grafting as aoon as
the affected arca 18 clean  The best dreasing for any wound 18
skin.

Third-degree burnt  In third-degree burns the whole thickness
of the akin has been lost and must be replaced. The dead skin,
however 1s firmly attached to the subcutancous tissue and must
first be removed. If 1t 1s left for too long, sepas 13 bound to
occar and the dead skun will slowly slough off but this takes a
long ttme. Meanwhile the patient 13 suffering from chropic
l[cp::hund there 13 & dense layer of scar tssue forming under the
slo

Whenever possible, desd skin should be exced as soon s
the patient can stand the operation and 1n any case within twelve
days of burning  The exposed arex 13 grafted either at once or
during a second operation when clean red granulations of new
capillanes have covered the wound. In an extensrve burn several
viuts to the operating theatre may be required, and one burnt
part 1 dealt with during cach vint. Meanwhile, the patient must
be kept well nounshed, sepms kept low and anzemua corrected
by the giving of 1ron and by blood transfumon.



CHAPTER 6

POISONOUS BITES AND STINGS

ANIMAL BITES

TaE mouth of any amimal, mncluding that of man, 13 always
full of organiams, and wounds caused by animal bites contan
brumsed, lacerated and infected tssue. They should slways
be left open and treated as infected wounds, unless they are
seen within a very few hours of injury and very carefully excined.

BNAKE BITE

Snpake bite 18 more serious than the brte of other animals because
of the risk of the injection of venom by the snake 1nto the tissues
Not all snakes are poisonous but 1t 18 as well to treat all snake
bites as 1f they were! The actual bite of a snake 18 & very small
puncture, and very few bactera get into the wound but the
poison soon causes loczl swelling which may spread rapidly up
the hmb and, if the poison gets wnto the blood-stream 1t can
cause death by 1ts effect on the heart and other vital centres.

The most common bite 1o East Africa 18 from the night adder
which causes very muld symptoms. The venom of the puff
adder 18 very much stronger and causes severe local swelling
The swelling may be severe enough to reduce the blood supply
to the limb so that gangrene of a whole or of part of the imb
may develop Fortunately this 13 rare, but 1t will naturally be
made more hkely if a tourniquet has been applied tightly and
left on for too long The poons work very fast and danger
from desth by poisoning usually ceases in less than an hour In
fact, of 2 panent lives long enough to reach hospital it 1s unlikely
that the bite wll kill um. There are very few general symptoms,
apart from fear after adder bites

Cobra and mamba bites are fortunately rare they may give
nse to severe or fatal heart failure. A spithng cobra may cause
severe conjunctivitis by spitung venom 1nto the eye.

When treatment 13 applied 1n hospital it wall differ from first ard

treatment.
36
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In first aud, the intention 15 to try to prevent death from
powoning A tourmquet should be applied rapidly above the
bite. Thus should be tght enough to stop the blood returning
by the veins, but 1t need not be tight enough to stop blood from
gong into the imbs by the artenies  The tourniquet should be
removed completely 1n thirty to forty minutes. If anti-venom
serum 18 avatdable 1t should be injected at once, two ampoules
of 10 c.c. are required for most bites but this should be increased
to four if the snake was known to be a cobra  One of the am-
poules should be injected under the bite A cut should be made
over the bite to let blood wash out the local poson and the wound
should be washed out with a strong solution of potassium per-
manganate. Crystals of permanganste must not be rubbed into
the wound, as they will damage tissue.

In hospital there s very Iittle further danger of death from
potsoning except 1n the rare cobra or mamba bites and sttention
18 directed manly to the swollen hmb and to the rehef of pan.
If the patient feels faint the cause 18 erther porsonung or primary
shock. There has been little Joss of fluid and so secondary shock
18 not present. If the patient has armived withun half an hour of
the bite first ard treatment will be required, but if the delay 18
greater the only general treatment required 1s rest 1n bed, lower-
1ng the head, the injection of morphine and, pesubly a cardiac
stumulant such 23 coramine  Any tourmquet which 15 on must
be removed. Four ampoules of anti venom should be given
intravenously in the case of profound collapse from cobra or
mamba bites and smaller doses may have to be repested. No

antt venom will be required for adder bites 1f more than an hour
has elapsed since the mnjury

The hmb soon looks 8o swollen and hot that the presence of
infection 15 suggested. We have seen that bactenal contamination
1 shght, and 20 1t 13 not necessary to give pemcillm or sul
phonamide drugs nor 18 1t necessary to inflict further wounds
on the patient by mnasng the bite and rubbing 1n potassium per-
manganate. The imb requires cool, soothing dressings of which
the best 13 cold water which should be changed frequently
and the limb should be elevated to reduce the swelling  The
mﬂmgula:gclycnuwdbythcrdmeofabodychr_mxul called
histamine, and # lot of the swelling may be prevented if some of
the new enthutanune drugs are given early Tt has also been

suggested that 10 c.c. of 10 per cent. calarum gluconate r~ 4

¢
r
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pam and assists recovery The dose should be given intraven
oualy and repeated every eight hours

If the bite takes place on the neck, swelling may be severe
cnough to cause obstruction to bresthing, and then an urgent
tracheotomy will be required. A tracheotomy 1s an operation to
rmake an artificial opentng in the trachea below the larynx, and 2
metal breathing tube 1s shipped into the hole.

Conjunctivitis from venom from a apitung’ cobra 18 treated
by washing out the eye with mulk and then putting 1n two drops of
10 per cent coctune 1n castor oil

RABIES

Rabies 18 2 virua infection which usually results from the bite of
a rabid dog or jackal. In some parts of the world 1t may also be
caused by blood sucking bats Rabies only exsts in certain
distnicts but 1t can be carried by dogs from infected to umn
fected areas Regulations are often made to try to prevent this
spread, and any dog that comes out of a rabies ares mnto an un
1nfected ares must be placed in quarantine 1 a kennel for mx
months This does not, however prevent spread by wnld
ammals. Dogs may also be protected from developing the discase
by imjecting them with a rabies vecane, but a vacane has not
yet been made which wall guarantee perfect immunty

If any human being 18 bitten by @ dog 1n a rabies area, imme
diate precautions must be taken. If the bite 18 on the head or
neck, then the patient must immediately be given a course of
mjections of vacane. These are quite painful and have to be
given subcutaneously 1n a different part of the body each day
for fourteen days. In order to be able to get a large number of
drfferent mtes the slan of the abdomen 18 usually chosen.

The wound 1tself 18 treated 1n the same manner s any other
bite but if the patient 15 seen within three hours the wound
should be thoroughly swabbed with pure carbolic sad which
may kll the virus

If the bite 18 on any other part of the body than the head or
neck and the dog has not been caught, then & course of 1njections
should also be given but if the dog has been caught it safe to
delay the injections while the dog 18 kept under observation for
ten days. There are two reasons for this the first 13 that the
further the bite 18 from the brain the slower the development of
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of the disease, the other 1s that a dog 18 not infectious until
just a fow diys before 1t showa signs of rabies itself  If the dog
shows no sign of rabies within ten days of biting someone then
that person 18 quite safe. The dog should not be destroyed as
so00m a3 1t has bitten someone, for a post mortem may not prove
whether 1t was developing rabes 1t 1s much better to keep the
dog under observation

Signs and symptoms

A dog or a man suffering from rabies develops marked fear
This 18 later followed by spasmms of the body, swallowing becomes
difficult until even the swallowing of saliva becomes ympesuible
The patient dnbbles from the mouth and refuses to dnnk even
water ‘This last sign has given nse to the other name of rabies
re. hydrophoba (fear of water) The saliva contains 2 large
quantity of the virus and it 18 this which makes an infected dog s
bite 30 dangerous.

Dunng the stage of fear the dog may show signs of madness
and will then be liable to attack and brte people. In some cases
paralysis appears rather than convulsions and this 1s particularly
common 1n dogs. This symptom 1n a dog 18 very dangerous
ndeed, as the dog does not appear to be mad but only 1l and
tired and st may be handled and carefully looked after by rts
owner until 1t dies, dunng this peried infected salva may get
nto & cut or abramon when the dog affechionately licks 1ts master

Treatment

There 1 no known cure once the discase has developed but
vaccine given soon enough may erther prevent the disesse or make
it milder so that the patient has a chance of recovering The
vacane acts by shmulating the patient to make antibodies to
destroy the virus, but the body takes about two weeks to make
enough antibody Serum full of antibodies can now be obtamned
and thus should be 1njected at the same tume as the vacoine. The
serum will protect the pstient duning the time that he 18 making
his own antibodies  In severe cases all that can be done 1s to pro-
vide rectal or intravenous fluds and sedatives  In fatal cases the
patient dics of dehydration and exhaustion
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CHAPTER 7
INJURIES TO BONES AND JOINTS

Compound snjuries

IF there 1 an open mjury to the slun and the other soft tissues
over an injured bone or joint the injury becomes compound
Because of the nisk of infection of the bone or joint a compound
1njury 13 always more sertous than a sumple one. The prnnciples
of treatment are, however, strmghtforward.

Haemorrhage and shock must have first attention then the
soft tissue wound 1s treated in the same manner a8 any other soft-
tissue 1njury avoiding, of course, any unnecessary movement of
the broken bone or joint. The skin 18 stitched 1f possible, but
the wound will be left open 1f there 18 any nsk of infection or if
there 13 tnsufficient skin for the wound to be closed casily If
the skin can be closed the 1njured bone or joint can then be
treated as if 1t was a sumple injury

If the wound has to be left open 1t 1s best 1o pack it with
soft paraffin gauze and put the limb at rest in plaster of Pans
After we have dealt with simple fractures we will come back to

the subsequent treatment of a wound that has been left un-
stitched.

Closed tnyuries of bone

A bone which lies close to the skin may be bruised badly without
an actual fracture occurnng A haematoms forma under the
periosteum and there 13 sweling pmin and local tenderness but
o other mign of & fracture. An X-ray will show at once 1f the
bone has been broken, but X-rays are expensive and they are not
always available n up-country stations. If there 18 no deformty
1nd 00 abnormal movement at the site of mjury, the best treat-
ment 13 amply to apply a splint and rest the part.

If the Lunb 15 & lower Lumb 1t 15 advisable to admit the patient
to hospitl and elevate the foot of the bed, but m the case of
an upper hmb 1t may be posuble to send the patient home. If
pain and tenderness have almest gone 1n two or three days 1t 13

41
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(8) Tt may be cc ted or non nuted

(9) Finally 1t may be complicated by injury to surrounding
vessels or nenves or to underlying brain apinal cord or pelvic
contents.

This 18 a formidable list, but ali the points are important and,
as we deal wath fractures in different parts of the body we shall
soon Iearn to look out for some, rather than others, at different
utes. For example, the tibia 13 20 close to the skin that fractures
are often compound  the radial nerve 18 so close to the humerus
that 1t 13 sometimes bruised or torn across in fractures of that
bone and the muscles of the thigh are so strong that all forms of
deformuty are common 1n fractures of the femur

Pathology of fractures and their repar

In order to understand fully the aims of treatment and the means
of preventing later complications, we must study the normal
process of repair of broken bone and see where that process can
g0 wrong

It 13 unnecessary to go into further detail on the difference

sunple and compound fractures or whether the
jury has been caused by direct or indirect violence.

Whatever the cause of the fracture the result miy be

(1) A small crack which does not extend right across the bone.

(2) A young bone may be bent like a green stick and snzp on
one side only this 1a often known as a green stick fracture.

(3) The bone may be broken cleanly across 1n a transverse,
oblique or spiral direction.

(4) The bone mzy be broken 1mnto a number of small prcces
1t the site of the fracture.

In the Iast case which 18 called & commnuted fracture the
tmall fragments may still be attached to the penosteum, or they
may be tomn free and therefore lose ther blood-supply In a2
closed fracture this does not matter a3 no tfection 18 present
mdthﬂycnnbcjomcdonmtherutofthcboucnguumt.he
Process of repar - We shall see later that this will take rather 2
long time owing to the loss of blood supply to the loose portion.
If however there are any completely loose commrnuted frag-
ments 1n & compound facture they should be removed all com-
Pound fractures are Lible to become 1nfected and 1t 15 2 rule that
*l dead tisaue must be removed from an open wound.
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Repuir after 2 fracture 1n sts easly stages, 19 very amilar to
repair of any other tusue  The gap between the bone-ends n
filled with blood~clot, and this s followed by an 1avason with
new young capiilaries and the laying down of connective tissue,
In other aites the connective tisue becomes replaced by fibrons
tissue but i fractures the osteoblasts or bone-formng cells on
either side of the fracture grow into the connective tissuc and
Iy down new bone tusue. Mont of this growth takes place from
the soft inner bone and from the outude under the periosteum
In this way a soft ‘callus or swellng, 15 formed, 1t is soft st
first, but 10 the course of & few more weeks caleium ealts are
lud down and the callus becomes hard, At this stage the
fracture may feel qute firm and st Is chmeally unrted, but an
-ray may stll show weakness tn the unon and the fracture
will have to be protected from stramn for a few weeks [onger
Finally, over the course of onc or two years, the bone at the
unton 15 remodelled, the excess callus 1s absorbed, the bone
cells are rearrunged 1o @ normal manner and from an X my
picture 1t may be impassible to tell whether & fracture hay ever
taken place.

X rays are extremely useful in giving information about the
state of the fracture at all stages and if they are available 1t 1w
most wteresting to watch the progress after a fracture. It should
be remembered, however, that they are not always available
that they sre expenmve, and that on many occasions they sre
unnecessary, aa proper chrycal exsmination gives the doctor il
the information he requires. For example, in & Colles fracture
of the wnist, deformuty will be obvious, the dgnons 1s casy, snd
1t i much more smportant to take an \. ray to check that reduc
tion has been properly done than to tke an X ray defore re
duction.

Sunglarly after a fracture of the humerus, the presence of
slight morement at the fracture site after four wecks shows that
1t 1 not yet united. An X ray1s vy and it 18 @
and cheaper to apply 2 fresh plaster for two more weeks thaa to
have another X ray taken. On the other hand, for example 1n
injunies near the elbow hup or other joints, clinfeal dingnosis
may be very difficult and then a prelimunary X ray can be of
very great help

It 18 not necessary to correct deformuty mn order to get bony
union, unless the deformuty has separated the bone-ends widely
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or allowed muscle or other soft tissue to come between the bone-
ends. If the bone-ends are close together and the bones are kept
at rest, union 15 very hikely ‘The chief reason for correcting
deformity 18 to cnable the united bone to be as normal i shape
and function as possible that 1s that mal union should be pre-
vented. It 1s not mecessary to get absolutely normal shape back
to the bones as long as function 1s restored, but our endeavour
18 to get a3 near as we can to normal pesition while making sure
that we do nothing to cause delayed union.

Causes of delayed umon

‘We have seen that the first stages of repair are carnied out by the
blood capillartes which invade the blood-clot at the fracture site.
The first cause of delay 1n union 18 2 poor blood supply This
can arise from several causes

(1) There may be & normally poor blood supply to the part.
A good example of this 18 at the lower end of the tibia fractures
i the lower third of the tibia are always slow to umte owing to
the poor blood-supply there.

(2) The fracture may be transverse. In this case there 18 2
large amount of cortex at the bone-ends This outer hard part
of bone has a very much poorer blood supply than the softer
nner part or cancellpus bone. In an oblique or a communuted
fracture much more of the 1nner bone 18 exposed and union 1
much more rapid

(3) A large fragment tn 2 communuted fracture mxy have been
torn completely away from the periosteum and thus lose its
blood-supply We have seen that a commmuted fracture ususlly
unttes rapidly but obviously thuis will not occur if one big
fragment 18 completely deprived of 1ts blood-supply In 2 closed
fracture the dead bone 1s not & septic sequestrum, and if the frac-
ture 11 kept #nll for long enough the bone-cells will grow into the
dead fragment and incorporate 1t into the new bone again  In the
culy stages after a fracture, the rich blood supply of repar
reduces the calcrum salts in surrounding bone, and a dead portion
can be spotted because 1t does not show this carly decaleffication
on X my

(4) The blood supply may be reduced because of discase.

yphilis and yaws cause & narrowing and thickening of blood-
Vessels 1o that the blood-supply 18 reduced therefore 2 bone



Arter the cagpulanes have jomned across the fracture and some
new connective tusue has been lud down, the bone cells grow
in to form a callus. The bone-cells cannot do thus if there
constant movement at the part. So the second cause of delayed
umon 13 1nadequate fixation. If the bone-cnds are constantly
allowed to move on each other, even though the movement 15
very slight, fibrous tissue will be laid down instead of callus
As long es the bone-ends atill have a good blood-supply 1t 1s
atill poasible to get bony unton by proper fixation, but if the
movement 13 allowed to continue for months, then the bone-ends
slowly become hard, like the cortex of normal bone, Any chance
of healing will then cease and non umon will occur

The third cause of delayed union 18 distraction of the bone
ends In some fractures the best way of obtarung reductron
and fixation 1s by a constant pull on one of the fragments. This
18 known as tracton It 18 possible to apply too much weight n
treatment by traction, and 1n this case the bone-ends will be dis
tracted or scparated. It has been found that even though this 1s
discovered soon and the weght 18 reduced, some damage has
been done to the bone cells of the soft callus and union becomes
delayed.

The fourth, and last, main caute of delay 1n unson 18 infection,
and this rarely occurs except in compound fractures Every
thing must be done to prevent infection and to treat 1t, if 1t
occurs for uon will not begin as long as infection 1s present.
In fact, 1f an infected compound fracture 15 being treated 1t 13
not necessary to restore posion exactly until infection haa been
overcome.

Causes of non umon
Non union s fortunately rare. Its causes are, firstly the causes
of delayed union 1f these are not properly treated and, secondiy
the separation of the bone-ends by aoft tissues.

TREATMENT OF PRACTURES
Good treatment 13 based on s knowledge of pathology and the
processes of repair - We have already considered how complicated
these are n fractures, but we should now have a faily clear
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picture of the processes so that we can consider the general lines
of treatment under several headings

Treatment of closed fractures

The aims of treatment of closed fractures are to relieve pain,
replace the bone-ends 1n their proper position if they have been
displaced (reduction of fracture) mantan the bone ends 1n
position until they have united (fixation of fracture), prevent
stiffness 1n surrounding joints and, finally, restore function to as
near normal as possible.

1f any of thesc are neglected there 18 a defimte nisk that erther
delsyed union, non union or mal umon may occur (Mal-
union means unton with some deformmuty still present.)

Frrst ad

A patient has a history of an injury and 18 1n pun. If an open
wound 1s present, haemorrhage must be stopped and 1n a badly
daemaged hmb this may require a tourmiquet. The next step
18 to relieve pain  morphine should be given if 1t 1s available.
Ina mild fracture splinting becomes easy, but if there 13 2 severe
fracture of a Limb with abnormal movement st the fracture site,
then extreme gentleness must be used both to avoid pain and to
prevent apy sharp ends of bone from punctunng the skin and
making the fracture compound. In a bad fracture of the imb,
the best way to reduce pain and prevent any movement while a
splint 13 being applied, 1s to grasp the end of the mb firmly but
gently at the wnist or ankle, and then pull gently but steadily

With traction applied 1n this way the imb can be safely Lifted
and moved around so that someone else can apply a splint.

Hosprral treatment of clased fractures

Thtdmg'nomsofnfra.chmmconﬁrmcdaﬂ]crdlmmﬂyorby
X ray Iftheres deformuty thusis reduced under an anaesthetic,
and the fracture 18 fixed 1n postion so that 1t cannot move. If
there 18 any danger of compression of blood-veasels or nerves by
the fracture, reduction must be made carly but if the patient 1s
quite comfortzble there 18 no harm 1n delaying reduction for a
few days until the swelling that results from myury has subsided.
Sometimes reduction cannot be made by sumple manipulation,
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may be needed. Traction 1 applied 1f a himb 18 1njured, the hmb
1 splinted and the patient 18 transported gently to hosprtal,

In hospital operative treatment will be required. Immeduately
on admussion, the tourniquet 18 removed and 1t 13 only replaced
if sertous heemorrhage recurs shock 18 treated by raising the foot
of the bed and grving any necessary intravenous plasma sub-
stitutes or blood the dressing and splints are left undisturbed.

In the theatre the patient will be anaesthetized and the hmb
cleaneed. If & major artery has been divided & tourniquet may
be needed again dunng this process but 1t should be removed
as soon as the vessel has been 1dentified and both cut ends have
been ligatured, The wound 18 then carefully excised, and all
brused and damaged tissue removed, including any completely
loose fragments of bone.

The bone-ends are placed 1n the best possible position, but
no plates or screws are inserted to hold them there, as 1t 15 unwse
to put any foreign body 1nto a compound wound. If 1t 1s felt
that the wound 18 clesn enough and that there will not be undue
tension the wound 18 sutured, otherwise 1t 18 left open An open
wound 18 packed with soft paraffin gauze a stitched one 13 dressed
with the same dressing and then a plaster of Pans cast 1s usually
applied.

The plaster must, of course, be applied over a padding of
cotton wool, or split for its whole length or applied only a8 &
splint on one mde of the imb

Infection may be partially prevented by filling the wound with
sulphonamide or penscillin powder but these powders may delay
healing and the drugs are better given by injection or by mouth
80 as to reach the general arculation,

On return to the ward the imb 18 elevated the curculation 18
carefully watched and anti bactenal drugs are continued.

If everything proceeds sanisfactonly infection will rapidly be
controlled all swelling will subside, and at the end of three weeks
the patient can be taken back to the theatre Here the fracture
13 reduced to the best posmble position 1f the postion 18 un
satisfactory- stitches are removed or 1if the wound has been left
open the wound 18 stitched by secondary suture or skun-grafted
and finally a skin tight (unpadded) plaster Is applied

In some cases however despite all care, infection or osteomye
litis of the bone develops. There will be a free discharge of pus
from the wound and this will continue until the dead ends of the
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bone have been sequestrated  that 13 cast off from the hiving
bone by the body A picce of bone cast off in this way 15 cafled
a sequestrum  This process may take two or three months or
even longerand even after the bone ends have beensequestrated,
infection will continue until the loose, dead bsts of bone have
been removed

Meanwlule unton will be delayed. It will be necessary to keep
the bones 1n a good position, but the position need not be perfect.
The plaster 13 kept on until no one can stand the smell any
longer 1t 1s then changed for a fresh one, and this process 1s
repeated until either loose bone 1 found 1n the wound or an
X ray shows that a loose sequestram of dead bone 1s present.
When the last portion of dead bone has been removed, the best
possible pontion 18 obtuined and the bones and soft tissues are
allowed to heal At each plaster change the wound 18 re-dressed
with soft paraffin gauze, but sulphonamides or peruciilin by
mouth or mnjection are stopped as soon as the temperature chart
or the patient 8 general conditton shows that the acute mvasne
stage of infection has been conquered.

Treatment of delayed ymon

The treatment of delsyed union 13 sumple. As long as Y-rays
show that the bones are 1z good poxitton and that the ends have
not become rounded-off and hardened, fixation 13 continued. The
cause of delay s sought and treated for example, blood tests
will be made for yaws or syphilis and appropriste treatment
given, sequestra will be removed when they become loose, and
acute infection will be controlled by drugs

Whatever the cause, the man Iine of trestment 15 to keep the
bone-ends from maving by adequate fixation antil they unite.

Treatment of non wmon

If delayed urson has not been properly treated, non union mxy
occur  Once the X rays have shown that this has happened the
only possible treatment 15 by operation.

The hard bone-ends are removed to provide a fresh blood
supply the bone-ends are brought together and then they may
be jomed together by a metal plste or even better by a bone-
gnaft. 'I‘huunpxeeeofbonefrommothu-putofthcbody
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If there 18 no sign of any retumn of arculation 1n twelve or
twenty four hours an amputation will probably be necessary

If we are lucky, the arculation will slowly return through the
collateral vessels and even if their arculation 18 not sufficient
for the whole hmb the patient may be fortunate and only have
to lose some fingers or toes from gangrene, instead of the whole
hmb

INJURIES TO JOINTS

Compound inyuries

When 2 joint has been opened by an injury very great care must
be taken to prevent infection, because a septic arthntis 18 a
very serious complication and may lead to permanent, panful
stuffness of the joint. It may involve loss of the joint cartilage
and firation of the two bone-ends across the jount space. This 1s
known as an ankylosis. The ankyloss may be ‘fibrous’, if 1t 18
caused by sdhemons of dense fibrous tissue, or ‘bony if actual
bone union has occurred

The damage to the joint may be shown by a flow of synoval
flud from the wound but in any case the wound 1n the capsule
should be discovered when the wound 18 explored duning the
process of surgical excision.

If the wound 18 of short duration and appears to be very clean,
then both joint capaule and skan may be stitched  but if there 18
slight doubt about the safety of doing so the capsule should be
left unstitched and only the skin closed. If infection 1s probable,
the whole wound should be left open.

Sulphonamides should be given by mouth or pemallin by
injection, to all cases of compound joint 1njury until 1t 18 obvious
that the risk of aerous infection has passed

Small jomnts are trested by rest i plaster of Pans splints,
but larger ones are best treated by traction to keep the jont
surfaces separated. The traction 1 obtamned by strapping spphied
to the sides (l;fythe Iimb and fixed to the end of & splint or attached
to a weight by 2 cord which passes over a pulley or ov:
of the bed. Pty € the end

While the affected joint 18 kept at rest, all the other jomn
the hmb must be fully exercised so as to prevent them fjromube-m

comung stiff to keep up the tone of the muscl d
oedema of the hmb  #ac to reduce
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If the injury is very shght we talk of 2 sprained joint, while of
a lot of flind 18 present we talk of a traumatic arthnts or a
traumatic synovitts. The joint will respond rapudly to rest, but
of there 18 much effusion 1t should be aspirated and a firm bandage
applied 1n order to present more flud from collecting

Sometimes the synovial membranc 13 sufficrently damaged
for 1t to bleed freely into the yont and form a haemarthrons
A haemarthrosis causes swelling of the joint almost immediately
after the ijury while a simple effusion takes a few hours to
develop If there 18 any possibility of a haemarthrosis being
present 1t 1s essential to aspirate the joint at an early stage and
repeat the aspirations if flud forms again. If the blood 15 left
in the jomnt 1t will coagulate and be converted to fibrous tissue,
which increases joint stiffneas.

Damage to higaments

A very slight tear 1n 2 ligament 18 known as a sprarn and this
reaponds rapidly to rest followed by exercise to restore move-
ment after the acute phase 13 over Durng examination the
most tender spot will be found to be over the ligament and not
over bone, unless 1t 13 at the pornt where the ligament 1s attached
to bone.

If a hgament 13 torn nght across abnormal movement of
the jomt will be permutted. If the injury 1s really severe, one
bone may be completely moved away from its normal posittion
in relation to the other bone of the joint, causing a duslocation
Pun will be severe and will continue until the dislocation has
been reduced With an injury as severe as thus effusion will
naturally be considerable, and stiffness after prolonged rest will be
great. Careful treatment, however should grve a good result.

Sometimes the ligaments are too badly damaged to repair
themselves properly or the patient may exerase the jomnt before
they have fully healed. In these cases the jomnt will be per-
manently weakened and a recurrent dislocation may occur on a
slight strun.,

The igaments may be torn on one mde of a yoint, but the force
of the injury may not be sufficient to dulocate the joint. The
Joint can then be forced 1nto an abnormal pesitton which should
normally be prevented by the bigament. An X ray or the feel
of the examining hands, will show that the bones have moved






CHAPTER 8
INFECTION—GENERALPRINCIPLES

Pathology

INFECTION 13 caused by the invasion of the body tissues by
organisms, The great majonty of surgical infections anse from
invasion by bactena, which are small one-celled organisms
visible through a microscope. There are occasional cases of
fection by wrruses, protoroa, helmmths or fungs whose effects
may result 1n surgical conditions, although their original infection
of the body is more often of medical interest.

Vrruses are so small that they cannot be seen with an ordinary
microscope, the only one of real surgical interest 1s the virus of
acute poliomyelitis

Protozoa are larger orgamsms which are composed of sngle
Living cells with a distinct nucleus The only one of surgical
interest 18 the Entamoeba histolytica of amoebic dysentery

Helmmths are organisms which are even further developed,
being composed of many cells and having a mouth, an intestine
and other body systems They multiply by laying eggs. The
helmnths of surgical importance are the Bilharmae, which invade
the walls of the bladder or rectum, and the intestinal worms which
very occasionally cause intestinal obstruction

Fung: are forms of vegetable life, a few of which are capsble of
wmvading the body and caumng disease. Examples are mycctoma
and actinomycous

An organtsm which 18 capable of invading the body and causing
trouble there 13 3a1d to bo pathogenic & large number of organ
mms are non pathogenic, but we are not interested 1n these.

It will be scen, then, that in surgical practice we are chiefly
Interested 1n the pathogenic bactena.

Pathogeme bactena

These are farther subdrvided mto cocer and bacilli and a very

small class of spirochactes which are responsible for yaws and

syphils. Cocct appesr under the microscope as small round
57
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dots, sometimes m clumps (for example staphylococsd) and
sometimes 1n chains (for example streptococer)  Bacills are small
rod shaped organisms  There are many distinguishing features
whereby the pathologist can tell one vanety from another, but
here we will mention only two of these features which appear
frequently 1n laboratory reports

The first 18 the effect of starning bactens with Gram s stan,
After the use of this stan some cocer appear purple in colour
and some appear red. The first are called Gram postive organ
1sms and the second Gram neganve. Staphylococa and
streptococct are both Gram posiive  gonococar are Gram
negative,

The other test 18 used 1n the search for tubercle and leprosy
bacill: In this case the bacill are stained with a dye and an
attempt 1s then made to remove the dye with sad  This cannot
be done 1n the case of tubercle or leprosy bacli, which are
therefore sometimes called acid fast bacill: (or A.F B)

Mode of entry nto the body

Pathogenic bactena enter the body either through a break m the
skun surface such as a scratch or wound, or else through an
intact mucous membrane such as that of the throat or the 1n

testines  Pathogenic bactenia frequently live in the throats and
noses of people without caumng any harm to them but they can
be transferred to other people by being breathed 1nto the air or
transferred to the fingers and then to wounds The numbers of
pathogenuc bactena 1n the air 1n & well ventilated place, are very
few but they naturally increase in crowded conditions and the
bactenal population in the air will become very much greater
1n a septic surgicel ward, especully just after beds have been
made blankets shaken and the floor swept. No dressings should
be done 1n a surgical ward until a full hour after these activites
are over and every carc must be taken to prevent the cross

infection of one wound with organisms from another (see
Chapter 39)

Bactenial mrasion
Once bacteria have ganed entry to the body they multiply every
few minutes and as each bactennum divides to make two and each
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two to make four, and each four hundred to make eight hundred,
the population increases at a great rate

The body responds by the process known as inflimmation
and the Dattle between the bactenia and the body has started
1f the infection 13 by a large number of bactena or the organisms
are very powerful (virulent) the infection may kill the patient
before his defences have been able to provide any protection.
Thus 13 known as a fulminating infection.  On the other hand the
mfection may be very shight, the bactena of low virulence, or the
body s defences may have been previously prepared by former
infection so that the infection 18 rapidly overcome without the
ad of any surgical treatment or drugs The disappearance of
nfection 18 known as resolutton of the infection. It may also be
sud that the mfection has resolved

Very muld infections are frequent, but they are so rmild that the
patient does not require to vimt a doctor or hospital for therr
treatment although, with throat infections there 13 2 nsk that
he may pass the discase to others who are less resistant, while he
continues at work.

Bactena grow and multtply best 1n the presence of dead tissue
from which they can obtain the nounshment necessary for thewr
eustence. In order to obtun this dead tissue they produce
tonns which are thewr chief weapon of attack.

These toxins have an important local effect because they are
able to destroy Iiving tissue cells and also the leucocytes which
the body provides zs one of 1ts defence hnes Some bacteria
have the power of turning the dead tissue and leucocytes into a
hiqud which will also contmn dead bactena. This Lquid 13
known as pus, and the bactena which can form pus are known as
Pyogeny bactena

Some bactena also have the power of destroying red blood-
cells, and these are known as haemolytic bacteria. The haemolytic
streptococeus 1s the most important of these, and a severe infection
with haemolytc streptococes 18 one of the most deadly that we can
meet.

The toxins do not have @ purely local effect, but are able to
spread through the whole body n the arculatory system and
8tve nise to genersd foxaema that1s the general signs of nfection,
such as @ rused temperature, increase 1n the pulse-rate and pos-
bly headache and oss of appetite. A person who s suffering
from acvere toxaemm looks very toxic and Il The nse 1n temn.
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perature may be 8o sudden that the patient has 2 shivering attack
while he tries to keep the heat mnmde the body—thia 18 known as a
or

Not only do the toxins escape from the onginal area of infection,
but the bacteria may be able to do so0 also  Whle they are des
troying the surrounding tissues with their toxins they may pene-
trate lymph- or blood vessels. In the lymph vessels they may
travel to the nearest lymph-glands and give rise to lymphaden:
tis  The spread will be encoureged by movement.

Invasion of veins gives nise to a Iocal thromboms, and infection
may spread no further On the other hand small clumps of
bacteria may break off from the blood-clot, causing a pyaemza
these clumps may then be carried by the blood stream to other
parts of the body and cause abscesses there.

Sometimes sufficient bacteria enter the blood-stream for them
to be able to grow and multiply there. This 1 known 28 a
septicaera and 1t 18 more common 1n infection caused by heemo-
Iytic organisms than in infectton by non haemolytic ones. A
septicaemua 18 a very grave illness, the fever 13 hugh poesibly
reaching 104 to 105° F every eveming for several days end, if
the infection 18 really fulminating death may occur in & very
short time, possibly 1n two days or less.

Thrombosis 1n small arteries caused by the toxins will lead
to further death of tissue, providing more food for the bactera.

It 18 the moderate and severe cases of infechon which come
to the doctor for treatment, and 1t 13 1n these cases that we are
able to help the body to fight back aganst the invamon. Fortu
nately the sulphonamide drugs and antibiotics have now made
even very severe infections much less dangerous  The result is
that mfection 1 no longer one of the major causes of death, as
long aa the patient comes for treatment early enough. The chief
causes of death nowadays are injuries, malignant tumours and the
degenerative diseases of old age.

The body s response to wfection

You will notice that 1n the last paragraph 1t was said that we
are able to help the body to fight back  That 13 the whole pur
pose of treatment—we help the body to fight, we do not fight its
battles for it. 1f we did the body would butld up no resistance
and, the moment we stopped fighting infection could flare up
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sgan We must therefore understand the bodys natural
mechamsm of resstance.

The local responsc 13 known as inflammation. This response
13 also seen 28 2 result of simple tnjury, for example cuts or burns,
when 1t provides a defence against possible infection  If no 1n-
fection occurs the inflammation quickly subsides or resolves

The wnjury or infection causes the release of lustarmne from
the damaged tissues and this has an immedate effect on the
surrounding capillanes They become dilated, causing local
keat and redness This can be seen to develop within a few
seconds by scratching 2 white skin with the blunt end of a pin.
Thus mjury 1s so shght that the inflammation rapidly resolves
but if the mjury 15 more severe, or if infection 13 present, the
next stage develops.

In the second stage there 13 a slowing or s2asns, of the blood
flow in the capillanes. The capillary walls weaken and the flud
plasma 18 able to escape into the surrounding tissue. This
causes the next sign of inflammation—swelling or cedema. If the
swelling becomes more seyere the last two signs of inflammation
will appear these are pasm from pressure on nerve-endings and
loss of function ansing partly from the pain and partly from the
stiffness resulting from the swelling

This exudate of lud 1nto the tissues 18 the first hine of defence.
The flud contsins antibodies which are able to neutralize toxins
and kill bacteria the flud also contains fibrinogen, which can
be converted 1nto fibrin and thus try to make a barrier round the
infected ares. The pan and loss of function from the
result in the part being kept at rest by the patient, and this helps
to prevent the spread of infection by the lymphatics.

Not only does plasma pass out of the capillaries but leucocytes
collect along the walls of the dilsted capillaries when the flow
of blood has been slowed, and then actually wnggle therr way
through the capillary walls, moving like amoebae. Once 1n the
tasues they also attack the bacteria and absorb and digest them,
@pecully if the bactera have already been killed or damaged
by antibodies If there 13 liquefaction and pus formation #n
@bscess results the walla of an abscess are composed of a con-
centration of the body s local defences antibodies m the plesma
cxudate, leucocytes fibrin and fibrous nssue.

Some antibodses are present in the body naturally some have
#trsen from the stiumulus of previous infection, and stil more
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appear during the coursc of the infection due to the effects of
general toxaerma.

Once the infection has been overcome, the body will attempt
to repaur the damage in the same manner as 1t repaurs wounds.
Capillanes and fibroblasts grow 1nto the clot of fibnn and form
fibrous, or ecar tiasue.

The general toxaemia alyo results 1n 2 sumulation of the bone
marrow and the production of a greatly increased number of
leucocytes  Thus 18 observed by = nise 1n the total white blood
cell count. The leucocytes are, as you know of three main
varieties and these appear to have different functions in defence,
The differential white count will show their proportions 1n the
blood, and 1t will be noticed that acute infections usually stumulate
an increase 1 the polymorpha tuberculoss and some other
chrome infections cause an increase 1n the lymphocytes and
mfection by protozoa and helminths causes an eosinophilia.

Summary
The signs and symptoms of infection are redness, heat, swelling
pain and loss of function There may also be general toxaema,

PyAemus Or septicacmua.

The body s defences are antibodies leucocytes fibnn formation
and rest.

In sepers cases the bacterna can cause death from toxaemia.

In less severe cases the body wins the fight, but before it does
20 there will be some local destruction of tissue, which may be
small and easly repaired by scar tissue or may be severe, resulting
1n death of skun or soft tissues (gungrenc) or of bone (necroas or
sequestration)

Dead soft tissue 18 called a slough and dead bone 18 called a
sequestriom. Infectionwill continue as long as sloughs or sequestra
arc present and, 1if the dead tissue hes under the skin pus will
discharge to the surface along a snus

A fistula 18 2 sinus which hes two opemings, one to the skin
and the other to the bowel, bladder or other cavity or between
one cavity and another The great majonity of fistulae are
caused by infection but they can also anise between the stomach
and intestne as the result of the perforation of a pepuc ulcer or
between the bladder and bowel, or the bronchi and the pleural
cavity as @ result of the growth of 2 malignant tumour
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Treatment of infection

The general pnnaples of surpical treatment of infection are to
encourage the body s own cfforts, relieve pain, prevent future
disability and to supplement this treatment with speaific drugs
when indicated.

The first treatment required 18 rest This not only reduces
the chance of the infectton spreading, but also helps to relieve
pan by reduang movement. Rest, hke mediaines, must be
prescribed 1n definite instructions to the patient. A very mild
finger infection may only require the rest given by a dressing and
bandsge while the patient continues at work; more severe 1n-
fections may require the addition of a shing or a splint and a really
bad infection will have to be treated by rest in bed Bed rest
may be complete or the patient may be allowed up for short
penods at a time 1t 13 prescribed more frequently 1n infections
of the lower limb than of the upper mb because of the diffi-
culty of resting the lower Iimb while out of bed

The sccond treatment 18 elevation We have scen that the
swelling which appears dunng inflammation 18 of benefit to the
body because 1t 15 caused by the exudation of plasma from the
capillarzes. Unfortunately the body 1s not always able to control
the amount of swelling and excess swelling will result 1n pan
Not only wll pain be caused, but an unnecessanly large amount
of fibrin will form 1n the oedema fluid and this will give rise to
lﬁztcr stiffiness. Elevation will permut the draiming away of excess

md.

The third treatment 18 movement This appears to contradict
the first treatment, but, as 1n the treatment of fractures 1t 1s de
signed to prevent future suffness. It 15 quite posmble to kecp
one septic finger at rest by plaster or other sphnting and yet
carry out vigorous exercises for the other fingers. If this 1s not
done the results are often disastrous. The patent 18 left with an
slmost uscless hand, with every jomnt suff and every finger
swollen, and many months of hard exercises may be necessary to
correct the duability

Once the acute infection has been overcome the actual njured
or infected part must itself be given an increasing amount of

€xerase, and 1t must agan be remembered that 1t 18 the patient s

0wn excrases that will do more good than any passive movement
carried out by someone else.
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The three man principles of treatment of infection are there-
fore rest, elevation and exercise,

Dresuings

In the carly stages of inflammation external heat may be apphed.
It 18 soothing to the patient and wall also mcrease the cireulation
and bring more antibodies and leucocytes to the stte. Hot
fomentations are no longer used. The heat provided lasta for
only a very short time, and the boracic 1n pink lint has no effect on
an unbroken skin.

If the inflammation 18 near the surface the best dressing is an
application of a kaolin poultice, which should be applied as hot
18 possible, without burning and changed every four or eight
hours. If the nflammation lies m deeper tissues 1t may bo
reached by the rays of an infra-red lamp or the very short waves
of a diathermy apparatus (short-wave diathermy)

These methods are also used to improve circulation 1n the
Iater stages when stiffness 18 being treated exercises are very
much easier after there has been an improvement 1n the arcu
lation,

When dead tissue has formed 18 4 result of the inflammation
1t must be removed either by being cast out by the body or by
operatton. While this 18 being done care must be taken not to
let 1n infection by other bacteria. We shall see that this 1a parts
cularly important 1 the case of tuberculoms where the toxins
seriously damage the surrounding tissues, weakening thewr resist
ance to fresh infection and very grave consequences result from

secondary infection by pyogenic orgamsms

Abscesses require to be inased and sloughs or sequestrs re-
moved. It 1s most important not to incise an nfected area too
soon. The purpose of an inaston as a rule, is purely to let out
pus, and an incision before pus has formed will only cut through
the defenmve wall that the body 1s trying to form and possibly
allow 2 spread of infection. The presence of pus 1s demonstrated
by fluctustion of the part. Gentle pressure on one area will be
transmutted through the flmd and can be felt by a finger resting
on another ares of the inflammation.

When an inflammatery focus has been opened 1t should 214
rule be left open to drmn. Much better results are obtained 1f «

good wide skin incision 18 made instead of a small stab nto wiich
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18 puthed a piece of rubber dranage matenal. A big snaision
allows one to remove most of the dead tissue at once and if the
abscess 13 big enough = finger can be inserted and swept round
to bring out loose tissue  The wound should then be packed
open and treated as an infected wound Too often one sees
abscesses which have been treated by small stabs 1n which the
drain that has been put 1n simply acts as 2 plug 1n the drainage
hole, holding 1n pus and sloughs A general anaesthetic 18
usually required for an adequate masion to be made.

Infected wounds and opened abscesses

A vaniety of dressings are employed in these cases, the best are
those which have the power of absorbing water and serum and
thus drawing the serum out of the wound As the plasma
passes out fresh plasma and fresh antibodies will enter from
the arculstion

Dry stenile gauze packed into the wound 1s very effectzve, but
1ts power of absorption can be increased by moisterung it with
45 per cent. magnesium sulphate 1n glycerine. An equally good,
and very much cheaper dressing 18 ® strong eolution of salt.
This 18 made up as a 20 per cent. solution and 18 known 23 20
per cent. saline It can be made up m any dispensary by putting
a large quantity of ordinary salt in 2 bottle of water and leaving
1t for twelve hours shaking the bottle occasionally The water
will dissolve all the salt that 1t can end leave the rest on the bottom
of the bottle. If more salt has been put 1n than can be dissolved
the solution that results 18 about 20 per cent. and 1t can then be
poured off 1nto snother bottle.

Acniflavine or proflavine 13 also frequently used 1n a strength
of 1 1 000 but 1t 15 not s good &8 20 per cent. saline. The acn
flavine can kill bacteria on the surface, but cannot attack the
bacteria in the walls of the abscess and 1t cannot draw out flurd,
It 18 not therefore of very much use m the presence of pus
Furthermore, if 1t 15 used repeatedly for several dayx, 1t will
damage tissuc cells end delay healing

Eu.sollsmuthe:popuhrrrmcdymdxtmnlmmugoodu
20 per cent. sahine. To get i maximal effect however 1t should
be changed every three or four hours or used as & continuous
ungation.

Frequent hot baths were often used 1n the past a3 2 substitute
HMA-8 F
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for fomentations, but they have three bad effects which have now
made them unpopular They make the skin and tissucs soft and
motst, thus encouraging infection they can only be applied to a
limb which 18 allowed to hang down and therefore they encourage
oedema and the bath may be contamunated with organisms from
the last person who used 1t, thus increasing the nsk of cross-
nfection

Specfic drugs
All the treatment given 8o far has been demgned to help the body
to overcome the 1nfection, and no further treatment 18 required
1n & large number of cases

If however, infection 18 severe 1t may be possible to shorten
the course of the illness and posubly save life by kiling off 2
large number of the bactena with drugs It 18 never posmble to
kil all of them 1n this way and the final cure will depend on the
pattent’s own immunity He may have some immunity at the
start of the illness and this wnill be increased during the course of
the infection

The two principal groups of anti bacterial druge are the
sulphonamides and the antibiotics Some of these function by
actually killing the bacteria, and others by slowing down their
rate of growth and multiplication which gives the natural resat
ance a better chance.

Sulphonamede drugs

There are many sulphonamide drugs, each of which has proved
to be more effectrve than those previously discovered or else to
have the power to control a different group of bacteris. The
best at the moment for general purposes s sulphamezathine and,
for the treatment of bowel infections, sulphasuxidine or succinyl
sulphathiazole.

The drugs are given at four houtly intervals 1n order to main
tan & hugh level in the blood or 1n the intestine, and 1t 13 wise to
start with double the normal dese 1n order to obtain g sufficiently
figh level. The adult dose for the sulphonamudes of general
use 15 four tablets to start with and two every four hours there
after while those that will remmin in the intestine and have most
of their action there, are grven 1n three times that dose

Sulphonamides arc extremely useful, but they have their
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dangers. Very occasionally they may cause blockage of the
Kkidneys and suppression of urne, although I have never seen
this happen with the newer drugs. As a precaution all patients
recaving sulphonamides should be made to drink at least ax
pints of lnd # day, and they should also take a mixture of potas-
wum citrate to make the unne alkshine.

The drugs may also have a toxic effect on the patient, they
may cause skin rashes and what 18 even more senous, they may
depress the function of the bone marrow and cause anaemia and
death from suppression of the formation of leucocytes In the
latter case the body’s main defence against infection has been des
troyed, the pattent then dies of an infection often of the throat,
having been killed by a drug which was meant to save lum from
infection

Finally some organisins are naturally remstant to these drugs,
and cven those which are sensitive can become reustant 1if they
are cxposed to the drug repeatedly or for 2 prolonged pertod.

The lessons from these dangers are that the sulphonamides
should never be given for mild infections that the body can deal
with 1tself they should never be given repeatedly for the same
infection, they must always be given mn adequate doses so that
they can have their full effect 1n the shortest possible time, they
should never be given for more than five days if they are having
no effect, and they should never under any arcumstances, be
grven for longer than three weeks,

Antibioticx

Thus 1s the name given to chemicals which have been extracted
from one type of living organism and which have the power of
stopping the growth of or destroying other lving organisma
The first of these to be discovered was pemallin. It 13 atill
quite the best of them all for all genetal purpeses and 1t 18 now
produced mn such quantities that 1t 1s relatively cheap It w
almost completely non toxic to the human body, unless the
p;mc%t has prenonnly:;cerved the drug and become senutive to
1t, and 1t acts against the grest majonty of organusms. Its onl
real defects are that, like the lulphol’ltlym.ldes, 1t also can uusyc,
dmgrmhnccmunuuveb:utemlhtuusedwhmnotpm«

petly mdicated it 18 also wneffectrve agmpst some types of
Organisms
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Like sulphonamides, peicalhin should not be used unless the
seventy of the infection requires it, st should be given 1n adequate
,dosages and 1t should not be used for more than five days 1f st 1
having no effect, On the other hand sf 1t 18 having an effect it can
be used continnously for prolonged penods

There are far fewer remstant organisms 1n the hospitals 1n
Afnica than there are in the hospitals 1n Brrtain and it 1 found that
smaller doses are often quite suffient compared to the very big
dosages now recommended in most text books The dose will
vary with the seventy of the imfection, Moderate infections can
be controlled by the duly injection of 100 000~200 000 units of 2
muxture of soluble and pracamne penrcillin, more severe infections
will require 400,000 umits dauly, while really severe infectons
are beat treated by repested injections of soluble peualin The
dose 1nt this case wil vary from 50 00o units four hourly (300 000
units a day) to 200,000 units four hourly (1,200 000 units & day)
and, as with sulphonamides the first dose 1 usually doubled.
Some people have found that 500 000 umts given twice 2 dsy
(1 mulbon umts daily) are as effective a8 300 000 four hourly
(1,800 000 datly)

As 1o few Afncans have had repeated amall doses of pemealhn,
senmtivaty to the drug 1s also rare at present.

Streptomycin and chloramphenmico} are other very useful
antibiotics especially for use agunst the tubercle baclius and 1
typhoid fever, respectuvely they and the other newer antt
biotrea such 28 sureomyan may also be used aganst organisms
which the laboratory has shown to be remstant to pentalin but
senaitive to the other drug  They are all very much more toxic
and very much more expensive than pemctlhin and they should
not be used unless there are very strong indicanons for therr use.

Prophy laxts

Apart from the treatment of actual mfection both sulphona
mides and antibiotics may be used before and immeduately after
operstions in order to prevent the possibifity of infection.  This

should not be necessary 1f proper aseptic precautions are taken
in the operating theatre and the drugs are rarely used except

when infechion mught have senour consequences for exsmple in
operations on bone.
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Summary
The treatment of 1nfection 18 rest, elevation, exercise local heat,
removal of pus or dead ussue, and restoration of function. Sul-
phonamides and antibiotics may be used 1n addition 1f 1nfectrion
13 acvere.



CHAPTER 9
ACUTE INFECTION

AcuTR infection 18 characterized by a sudden onset, s rapid
invasion by organisms, a quick response by the body and an early
termination. Sometimes, however, the infection may permst 23 2
chronic infection, especally if dead tusue 1s left in the body
Treatment does not end with the control of infection, but only
when the maximum pesaible return of function has been obtaned.

The mest common organisms which grve rise to acute surgcal
infections are the Gram posttive pyogenic coca and & number of
bacill, mcluding the pseudomonas pyocyanes, which gives &
green colour to dressings. Less common organsms are the
anthrax and tetenus bacll: the mixed infection of tropical ulcer
and the virus of pohomyehtis

In this chapter we shall consder different types of tissue that
may be imvolved and, in later parts of this book, we shall deal with
the effects of infection on dufferent parts of the body

THE 8KIN

Bols

A bol 18 a very small, local, acute infection withm the skin
usually caused by the staphylococcus It 1s far less common 1n
tropical Africa than 1n Europe, and there are many Afncans
who have never suffered from one. The infection ususlly enters
at the base of & haur follicle. Boils are more common 1n the
axilla and groimn than elsewhere.

Inflammation commences within a few hours of the infection
and there 13 soon & hot, tense, red, paunful swelling  The skin
cannot stretch easily and 1t is full of sensory nerve-endings, hence
the tenseness and the pan that anse in what appears to be a very
small lesion.

At the end of two to three duys the boil bursts and
liqud pus on to the surface of the skin. Thus 13 followed after
2 few more hours or 1n another day or two by the discharge of the

core of the botl, consisting of dead tissue. The relief from pain
70
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caused by the ducharge 1s 8o grest that the patient is tempted
to squeeze the boil m order esther to get 1t to burst earlier or to

eeze out the core. There are two good reasons why this
should not be done. The first 18 that squeenng may force
infection through the body-barner of fibrin and leucocytes and
cause a spread of infection and the second 1s that infection will
get on to the squeezing fingers and may be transferred to another
pert of the body Unless the boil is covered with a dressing the
temptation to squeeze 1t will be very great.

After the boul has burat, healing 18 rapid  There will be no
scar unless the boil was big enough and deep enough to have
penctrated the full thickness of the skin

The pus, however, may have been spread over the skin surface,
erther dunng natural discharge, sfter squeezing, or on soiled
clothing and the first boil may be followed by one or two more
i near by hair follicles  Thus will be more hkely to happen 1if the
skin hss been kept moist by wet dreasings or a large adhesive

dressing

A boil 18 best dressed by a small piece of dry gauze, covered
with elastic adhesive strapping whach should cover as Little of the
normal skin a8 poamble. The surrounding skin should be panted
repestedly with acaflavine or gentan violet 1n spirtt to destroy
any bacterna on the surface. Sulphonamides or antitbiotics are
notindicated unless the patient has a very low natural resistance
and so suffers from a senes of repeated boils. If this occurs
everything must be done to strengthen natural resstance by
providing a nounshing diet and correcting ansemus.

Carbuncle

A aarbuncle 18 a stage worse than a boil. The decper layers of the
sk have become infected, and there 18 death and sloughing of
these layers. Pus forms and escapes through a multtude of
sinuses. The more superficaal layers of the skun may then slough,
laaving an uleer ¢
Carbuncles are particularly common 1n disbetic patients, and
the unine should always be tested for sugar if & carbuncle 15 pre
sent. Both the carbuncle and the diabetes must be treated if the
latter 18 present, but it must be remembered thst infection will
make disbetes worze, and the unne must be tested regularfy for
the amount of sugar present. As the infection 18 overcome the



need for insulin becomes less and if the unne 18 not tested regu
larly the patient may be given an overdose of wsulin after the
infection has been overcome,

Carbuncles are treated by the application of magnesium aul
phate and glycerine or 20 per cent. saline dressings and appro-
priate doses of penucillin are given. After the skin has sloughed
off, the dreasings are continued untl the ulcer 18 clean If 1t 18
small 1t will be healed by the ingrowth of epithelium from the
edges, but if 1t 13 large 2 akun graft will reduce the healing tume.

Anthrax

Anthrax 18 another infection of the akin. It 18 caused by the
anthrax bacillus  which may be found 1n 1 sleeping form (spore)
1n infected hudes and skins A person carrying such = skin on hus
shoulders may get a acratch on the shoulders neck or arms or
elsewhere, and this scratch may then become 1nfected. Within
a few hours or possbly not for two to three days, infection
develops from the bacalli which have awakened from their spore
form A thick, hard, tender pustule develops and thus 1s sur
rounded by a zone of inflammation, usually not more than about
an inch 10 diameter There 13 a generzl toxserma, but fortu
nately this 18 rarely grave in Afncans. The severe form found 1n
Europe has given rise to the name of malignant pustule for the
condition.

Anthrax may also infect the bowel when infected meat has
been caten or it may get into the lungs and cause pneumonia
but these are not surgical conditiona,

The pustule 1s dressed like a carbuncle and will slough off
1n a few days. In severe cases penscillin will be advisable, as the
anthrax bacillus 1s senmtive to pemallin. Good results have also
been obtained 1n moderate cases by the mjection of o 6 gram of
k ly on two ve days

i

Uleers

An ulcer of the skin 13 an area of the body surface where the skin
has been totally destroyed by infection or has been removed by
injury and has then become infected. The most common 1n
fections which cause ulceration are those caused by the organisms
of tropical ulcer syphilis yaws and tuberculosts (sec below and

Chapter 10)
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Tropical ulcer

This 13 the most common skin infection 1n the tropics. The
exact cause 18 unknown but it 13 extremely commeon 1 hot,
moust chimates being more common round the lakes and on the
coast of East Afnica than 1n hugh cool climates. It 1s also more
common 1n undernounshed patients than in healthy ones  The
onginal entry point appears to be a scratch or munor 1njury,
especlly on the lower Iimbs where the arculation 1s poorest.

Organsms enter the wound and multply The orgamsms
include the group known as Bacteroides the commonest of
which 13 the Bacterodes fusiformus (Vincent s fusiform bacillus)
These organisms causc a rapid local destruction of ussue and
create 2 chanacteristically foul smell. ‘The orgamsms are com-
monly present 1n the mouth and may give nse to gingivitss, the
sloughing phagedaens of cancrum ons or phagedsens of the
scrotum.  Most of the bacteroides are sensttive to peniallin® The
infection very soon becomes chromuc if 1t 15 not treated.

There are two problems in treatment. First of all the ulcer
must be made clean and then 1t must be made to heal It can
be made clean by the removal of infection and vanious treatments
are equally effective, although some take longer than others

If beds are avalable the patient should be admutted for rest
1n bed and for the treatment of malnutntion and anaemie. The
organisms are sensitive to pentcallin, and the ulcer can be made
clean 1n four to five days by ging the patient pesaillin 1n
Jections while the ulcer itaelf 1a dressed daily with 20 per cent
saline. If pemicillin 18 1n short supply 1t 13 advisable to excise
the uleer The surface of the ulcer ahould not be scraped but a
good slice should be removed with an amputation knife 1n the
same manner as one cuts a slice of bread from # loaf Healthy
tusue will then be expoted. If a ZIP.P (zinc 10doform paraffin
Ppaste) dressing 13 rapdly applied and the part firmly bandaged
there 1 very lrttle Joss of blood. The dressing should be left on
for five days to a week.

If the patient must be treated as an out patient, the ulcer can
beclmncdmmtothreewtﬂhbynwteklyapphuhonof
ZIPP and then covenng the wound and dressing with plaster
of Pans,

The Z.LP.P and plaster of Pans treatment may be continued
after the ulcer has become clean, and then the ulcer will slowly
heal by the creeping 1n of epithelium from the edges. Unfortu
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If the infection 18 caused by pyogenic organisms, aud early
resolution does not occur an abscess will form. This can be
demonstrated by fluctuation under the skn.

There are no special points about treatment. In the early
stages the nflammation 1s treated by rest and the application
of local heat by a kaolin poultice. Pemtciliin will be indicated 1f
infection 18 severe. Once pus has formed, the abscess 15 opened
freely and the wound 18 dressed with zo per cent. saline

LYMPHATIC BYSTEM
Lymphangitss
The lymph vessels are the main drapage channels from the
skin muscle and all other tissues In the carly stages of an
acute 1nfection, bacteria may enter the Jymphatics and cause an
inflammation of the vessels, General toxaemia increascs owing
to the spread of bactens 1nto the body away from therr place of
entry Then, if the infection 13 close to the surface of a white
skin the inflamed lymphatics may be seen as red streaks run
ning up the limb towards the gromn or axilla,

The treatment 18 concerned with the local inflammation which
the lymphatics are draining  As a Iymphangitis suggests a low
body remstance, or the presence of & virulent organism, sul
phonamudes or penicillin will usually be 1ndicated.

Lymphademtss

Lymphademtis 158 an 1nflammaton of the lymph glands 1nto
which the lymphatics drmin.  Within a few hours after wnfection
they may become enlarged and tender especually 1f lymphangitis
1s present, but, if the virulence of the orgamsms 18 low the
lymphadenitis may not appear until the infection has been
present for several days. It may occur without any obvious
inflammation of the lymphatic vessels If the infection 19 well
Lic:hEZCd by the body s defences, then no adenrtis will appear

An acute lymphadenitis 1s treated by local heat and possibly a
sulphonamide drug or pemicilin. It may then resolve or may
develop 1nto & grown or anllary abscess which wall be treated 1n
the same manner as abscesses elsewhere.

Repeated or permstent pyogemc infection may cause a per
manent thickening of the glands which will be slightly tender
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if any infection 18 actually present. A large mass of chromcally
mflamed glands may be excised after the onginal source of
nfection has been dealt with

MUBCLE

Myositss, or inflammation of muscle 18 uncommon except 1n the
depths of an infected wound This 1a largely due to the very
rich blood supply of muscle which rapidly deals with any blood
borne infection, and also to the distance from the skin, which
reduces the chances of infection from amall 1njuries.

Very occasionally a brnsed muscle may become nfected from
the blood stream, but the most common muscular infection 1n the

tropics 18 tropscal myasitts

Tropical myostiss
The exact cause of this disease has not yet been discovered. A
painful tender and very hard lump appears 1n 2 muscle usually
11 the lower limb or the abdomunal wall. The local nflammation
18 accompanied by a nse in temperature to 102° or 103 If the
myosttis 18 treated with local applications of kaolin poultices and
ather sulphonamides or penicillin from an early stage, resolution
usually occurs 1mn two to three weeks without pus formation.
If pus does form 1t will be detected by deep fluctuation, and an
wncison will be required

Before sulphonamides or pemaliin were avaulable pus forma
non almost always occurred, but 1t did not develop untl the end
of about three weeks Sometimes the inflimed muscle was
maised st an earlier stage omng to the permsteat high tempera
ture and to the suspicion that pus was present although teo
deep for fuctuation to be found In these cases a hard whitish
muscle was found in which the blood-supply was obviously
restricted. As we have said the exact cause of the condition has
not yet been found, but 1t may be duc to a thrombosts in muscle
causing an 1schsemic necroms which then becomes infected.

BONES

Ostertss
An 1nflammation of bone, without pus formation 1s known #3 an
ostests  Thus 18 commonly the result of chronic inflammation
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espeaially from syphilis or yaws, to which the student should
refer (See Chapter 10)

Osteomyelitss

Osteomyehtis 18 an inflammation of the bone and bone marrow
tuberculous osteomyelitis will be referred to later and we shall
discuss here pyogenic osteomyelitis.

This may be a sequel to a compound fracture, especially of
dead bone 1s left 1n the wound  The acute infectron and toxaema
of an infected compound fracture should be treated and the dead
bone removed, but sometimes it 18 wisc to leave the dead bone
for a few weeks, despite the offenstve smell from the discharge of
pus. This 1s because the removal of the bone may leave a large
gap between the fracture ends whereas if the dead bone 1s left 1t
can act as an internal sphint while new bone grows down from
under the penosteum on either mde of the fracture, forming a
case of new bone round the sequestrum. Dead bone should net
be left in the region of a fracture for more than three months
because of the nsk of persistent infection, preventing union

Osteomyehtis 13 much more frequently scen as an acute,
blood borne infection. The bactena enter the body through the
mucose of the throat or elsewhere, and are carried round the
body by the arculation for 2 short time before they are kulled.
Sometimes they may find their way into s amall capillery towards
the end of & bone and be arrested there. This 13 much more
likely to occur if the bone has been previously bruised by some
small knock, for example at play ‘The small injury may cause a
alight thrombosis 1n the bone capillaries, so that bacteria 1n the
blood-stream are held up and begin to multiply 1n the clotted
blood Chuldren suffer from throat infections more frequently
than adults and boys get injuries more frequently than girls
while playing the result 18 that acute osteomyelins 15 most
common 1 boys aged about sx to twelve but 1t can occur at all
ages 1n erther aex. Infection 1s most common close to the knee,
either 1n the lower end of the femur or the upper end of the tibia.

The onset 15 usually very acute, with very severe pamn and 2
high fever Bone can stretch even less easily than skin, with the
result that inflammatory swelling 15 shut 1n and tension rises
npidly caumng extreme seventy of the pun. The pan may be
o great that the chuld will scream with pamn 1f hus rmb 18 moved,

or even if the bed 13 accidentally knocked.
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If treatment 13 not given promply, the tension of the inflam
mation will cut off the blood supply of the affected portion of
bone and 1t will die. Thus an nfected sequestrum will form.
The pus Lfts up the periosteum and then, sfter 2 few days,
bursts through 1t. Tension has been relieved and pain diminishes.
The pus next finds its way to the surface, a subcutancous abscess
forms, and then this 1n turn bursts through the akin. A sinus
has now formed and this will continue to discharge for months
or years, owng to the presence of the dead sequestrum of bone.
This stage 18 known as chrome osteomyehtss The body has
however, become adapted to the organisms, and the patient has
few symptoms Bacteria may pass up the sinus and cause 1
secondary infection with new organusms or the balance between
the old organisms and the remstance of the body may be upset
30 that the infection flares up agamn.

Meanwhile, the living bone cells which have been DLfted up
with the periosteum, form new bone round the sequestrum. The
case of new bone round a sequestrum 1 known as an moolucrum.

‘There 1s one early complication that 18 sometimes musleading
As a part of the inflammation there 18 swelling of the surrounding
tisgue and this will include an effusion of synovial flud 1nto the
neighbouring jomnt, It 15 sometimes difficult to tell whether the
patient 18 suffering from an acute septic arthnitia of the jomt or
an acute osteomyelits close to the joint. The correct answer may
be found quite eauly by aspirating the jownt. If 1t contains clear
sterile lnd the cause 18 infection 1n near by bone butif 1t contains
pus and orgensms, infection of the joint itself 1 the cause of the
trouble.

Treatment
If treatment 13 begun early and enough penicillin 1 given, the
great majonty of acute cases can be cured without the formation
of pus or death of the bone.

In a very acute early case morphine will probably be required
for the reltef of pamn and the limb must be splinted for the femur
or upper tibia the best splint to use will be 2 Thomas splint with
traction as for fractures of the femur  If the neighbounng joint 13
obviously swollen 1t 1s aspirated to make sure that the infection
is 1n the bone rather than 1 the jomnt. Soluble penicillin 1s
then given in large doses. Whatever the age of the patent,
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200 000 10 400,000 umits should be given at once, and this should
be followed by 100 000 to 200,000 umits four hourly

If the temperature shows no sign of scttling at the end of two
to three days, or if pan 1s persistent, then esther pus 1s present
under the penosteum and 18 causing tense stretching of the
penosteum, or else the organisms are insenmtive to penucillin.
The cause is usually a collection of pus and this should be released.
In many cases it can be aspirated by using a very wide-bore
needle but 1n other cases 1t 18 preferable to incise the abscess
In this case the skin wound may be sutured again immediately
the pus has been released  there has been no infection of the soft
tissues, and as the patient 18 receving heavy doses of pemicilin
10 more pus may form. Suture of the wound tn this way will lead
to more rapid healing of the wound and will prevent secondary
infection,

As 100n 23 the temperature begins to fall and the general
conditton improves 1t 18 obvious that the infection 13 coming
under control ‘The large doses of soluble pemcillin should be
continued until control 18 ohviously well established. Then they
e be replaced by daily 1njections of 200 000 to 400 000 units
of procaine penicillin. The procawne penicillin must be continued
until the temperature has been absolutely normal for four to
five dzys. The patient 1s then kept n bed for @ further month
o allow the body to destroy the remaming organisms 1n the
bone and to allow the damaged bone to strengthen, as early
weight-bearing has sometimes caused fractures of the weakened
bone. It 18 unnecessary and uneconomucal to continue with
pemcillin treatment after the acute symptoms have been con
trolled.

If the patient does not come to hospital until three or four
wecks after the onset, 2 mnus may already have formed. An
X ray will show 2 section of the bone which 18 more dense than
the rest and which has therefore lost tts blood-supply and died.
Any remaning infection and toxacmia should be treated with
pentcillin, and the hmb X reyed at monthly intecvals  In time,
1 X ray will show that the portion of dead bone has become
loose (that 1, 1t hes scquestrated) and 1s surrounded with an
mvolucrum of new bone. When the mvolucrum 1s strong
cnough to support the lmb  this 1s the time to operate and remove
the dead bone and 1t 1 as well to give prophylactic pemallin
injections before, and for a few days after, the operation.
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Dunng the patient s illness he must be encouraged to exercise
all unsphnted jounts Further exercises will be required after
recovery to loasen stiff joints and strengthen muscles.

Chronie osteomyehitis
Sometimes patients are not seen until many months or years
after the onset. In some cases this 18 because of gnorance or
fear of hospitals and 1n other cases 1t 18 because the organsms
were of low virulence and the original disease was not very acute.

In the first case one will expect to find a chronic ducharging
sunus, and the X ray will show a sequestrum surrounded by o
thick, hard fayer of new bone. Treatment 18 by operation. The
wvolucrum 18 removed from one side of the bone and the
scquestrum 18 removed the muscles are then brought over the
hole 1n the bone the skin closed, and the patient grven moderate
doses of pemcillin. If the skin cannot be closed without tension,
the wound 18 packed with soft paraffin gauze a8 in an infected
compound fracture, and covered erther by a bandage or with
plaster of Paris  The dressings are changed at long mtervals of
one to four wecks

If the virulence of the organism was low, local destruction
may have led to the formation of an abscess within the bone,
which will be surrounded by fibroblasts and osteoblasts to form
a wall of new fibrous tissue and bone around the abscess  In this
case the pus may never burst out to the penosteum or to the
s0ft tissues  The bacteria may all be killed and the infection
resolve, leaving a sterile abacess but sometimes the bactema
persst and chromic localized infection results Thisis knownasa
Brodie s abscess ‘The patient has a chromc, aching pain 1n the
bone and the abscess may be shown on X mry examination

The walls of 2 Brodie s abscess are 3o thick and bloodless that
pemcilin cannot get through from the blood stream  The
patient must be treated by an operation to open and dran the
abscess, This treatment 1a followed by large doses of peniciliin
(1 sulltan umnits & day for an average case) The pemallin must
be gven in large doses as the remaming bactena are hidden
away 1n the fibrous walls where the airculation 13 poor but after
operation there will be an increased blood-supply to the part and
it should be posnble to destroy those that remain.
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JOINTS

Inflammation of a joint 1s called arthritis and there are many
possible causes of this In most cases diagnosis 1s fairly easy
but 1n some cases considernble 1nvestigation may be necessary
to find the cause. If in doubt, the best treatment 13 often to
prescribe rest, usually 1n plaster of Pans for three or four weeks
and then the joint can be re-examuned and fresh X may prctures
can be taken

Traumatsc synotiits or arthritis

This 13 not an inflammation due to infection but 1s due to injury
{see Chapter 7) Flnid aspirated from the jomnt may be clear
bloocd stained or consist of pure blood but 1t 13 sterile, and the
slight temperature which always follows mjury soon settles
down. As with all joint injunes the surrounding muscles must
be carefully strengthened, so that the jomnt 1s protected from
future twists and struns and the development of recurrent or
chronic synovitis.

Pyogeme or septic arthntis

Pyogenic arthnitis may result from a compound joint injury or
msy anse from a blood borne infection 1n the same manner as
acute osteomyelitis.

The patient 13 1n severe pain which 13 maximal 1n the region
of the jount. There 13 swelling of the jomnt and surrounding
soft issues and 1f the joint 18 near the surface, fluctuation may be
obtuned. The patient feels great pan of the joint 18 moved and
he tnies to keep 1t still 1n the most comfortable position. Unfortu-
nately this pomtion 18 not always the position of function that
1s the pomtion 1n which the joint will be of most use to the
patient 1if 1t should become stff The posmtion of function of
each joint will be described 1n Part Two

The organisms responsible for the infection are usually the
pyogenic cocat, but gonococeal and pneumococesl arthritis are
also found.

Gonococeal arthritis 15 usually confined to the synovial mem-
bnncofnjomt,bmrtu-vcrychromcmmunndmnygive
mse to considerable suffness. The fwd which 13 obtmined by

aspiation 13 usually clear but a Little pus may be seen and
HMA-S G
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mcroscopic examination will show some pus—cells Org\umms
are rarely found, as they are multiplyimg within the aynovial
membrane and do not enter the synovial flid. Gonococeal
arthntis should be suspected 1n any case of chrome arthntis for
which no other cause can be found, even though the patent
denies infection.

Pemaillin does not always cure gonococeal arthntis, and the
patient may have to be treated by prolonged rest. In these cases
an intravenous njection of T.A.B 18 sometimes helpful, The
T.A.B 13 given directly 1nto the blood-stream 1 a suffictently
hugh dose to cause a sharp body reaction with a nise 1n tempera
ture, usually with a ngor This body reacnion helps the patient
to overcome the infection The T.A B 18 given m 1ncreasing
doses twice a week, starting with 1 minim diuted 1n 5 ce
of sterile water and this dose 13 doubled every tume unless the
previous reaction was very severe. In that case the previous dose
or one shightly smaller, 13 gven. Five injections are usually
sufficent.

Meanwhile, the jount 18 kept at complete rest and all other
joints are exercised.

Infection by other pyogenic organisms usually gives rise to a
suppuratrve arthrtse  If thus 1 mild, only the synovial mem
brane 13 affected and treatment should lead to a good recovery

In an acute case the surrounding bones should be exammned
to exclude osteomyelins The joint 1s aspirated and then put at
rest traction 1s used for the knee or hup-joints, and splnts of
wood, metal or plaster of Pars are applied to other jomnts  Pem
allin 18 given 1n the same large doses as for acute osteomyelitis
and 1f necessary morphine 18 given to relieve pain.

As the flud and pus re-form 1 the jomt, further aspirstions
will be necessary and great care must be taken each time to pre
vent secondary infection from getting 1n at the time of aspiration
The use of a two-sway stop-cock makes unnecessary the removal
of the syringe from the needle cach tume the syringe has to be
emptied. Otherwise, every tme the syringe 18 taken off or put
back, the needle will be handled and there 13 then a risk that
other orgamsms will be esther sucked or injected nto the jont.

A slow response to treatment, or perustent patn on movement
after infection has been controlled suggests that the infection was
severe enough to attack the joint cartilage and posubly the under
Iying bone. Adhestons wil then form, giving nse to s fibrous
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and poasibly & bony ankylosa. It 1s because of the nsk of this
permanent stifiness that the imb must be treated 1n the pomtion
of function.

Mild adhesions may be overcome by active exercise stronger
ones may be broken down by & manipulation of the joint, usually
under an ansesthetic, but really aevere adhesions or bony anky-
lous will lead to permanent stiffness.

Manpulauons for adhesions should never be done untl all
wnfection 18 completely controlled and the patient has streng-
thened his muscles by exercises and obtained s much movement
as he can by himself The mampulation conmsts of one or two
short sharp jerks. Repeated movements are harmful as they will
cause a traumatic arthntis, and more adhesions will form.

If bony ankyloms has occurred 1n good postion, nothing
further should be done. If 1t181n bad position the bone may be
fractured with 2 chisel-like instrument called an osteotome, and
the posttion corrected The bone s then treated as a closed
fracture. ‘The open division of 2 bone 11 known as an osteo-
tomy

If permanent stiffness 13 due to dense fibrous adhesions there
may be shght but painful movement with recurrent awelling of
the jornt. If these adhemions are too dense to be broken down by
manupulation, and 1f pain 1s severe, the patient will probably be
more comfortable with a completely stiff joint which causes no
pun. In order to obtain this the fibrous ankyleats must be con-
verted to 2 bony ankylosis. This 18 done by exasion of the joint
and compression of the bone-ends together until they unite. This
operation 1 called an arthrodess.

Rheumatord arthntys and tuberculous arthntis are dealt with 1n
Chapter 10 and osteoarthrtss which 13 a degenerative disease,
wn Chapter 12

CENTRAL NERVOUS BYSTEM
Anterior polomyehtss
Poliomyelitis used to be called nfantile paralyms  but this name
13 10 longer used es the virus also attacks adults, although less

frequently than children, and paralyss does not always result
from 1nfection.

Itumumtemfccunmdumeumedbynmnuwhxd:u
usually spread by droplet infection dunng epidemics. The virus
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he brain have been affected, as then there may be paralysis of
espiration and of swallowing

Treatment

During the first three weeks after infection the patient should be
nursed 1n an mnfectious diseases hospital, but if there 1s any
paralysis present & surgeon should see the patient at a very early
stage. He will be able to advise about splinting, and 1t 18 he
who will have to look after the patient Iater and treat any per-
manent paralyns or deformities that may occur

For the first s1x weeks the patient should be treated by absolute

rest. Splinta should be applied to wnsts and ankles 1if they are
affected, so as to prevent over-stretching of muscles and the
knees should be slightly bent over a pillow Suffness of joints
must also be prevented. This 18 done by bending every paralysed
Joint through the full range of its possible movement once a day
Thus 1s done for the patient, who should make only shght effort
humself, If respiration 1s paralysed, artificial respiration will be
required 1n a special apparatus known as a resprrator

After ix weeks the inflammation 1n the spinal cord has sub-
sided and active exerases can begin. The patient 18 taught how
to use lus muscles again, but he must not be allowed to overtire
them. Weak muscles may have to be protected by sphnts, In
the lower lmb this may be done by giving the patient boots
and walking-calipers. Muscle exercise 13 very much easter 1if the
effect of gravity can be removed as 1n swimming which the
patient may be taught 1if necessary  Swimming must be carefully
supervised so that the phymotherapist can see that the proper
muscles are being used and that the weak ones are being en-
couraged without being over stramned.

Progress will be quite rapid 1n the first three months, but after
that st begins to slow down and by the end of a year very hittle
further recovery can be expected. Muscles which have recovered
can still be exercised to make them stronger but those which are
very weak or totally paralysed will require some other form of
treatment.

In this chronic stage a great deal can be done to help the
patient. Strong muscles may be pulling the foot into & deformed
pontion, and their tendons may be fransplanted so that they pull
In & better direction. Calipers may be necessary for many years
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or for life, but often when the child hes reached the age of
twelve or fourteen, weak joints may be arthrodesed and the
calipers dircarded. Arthrodesis 18 not usually done at a younger
age than this, because the bones are still growing and growth
mght be upset.

Finally, 1n 8 neglected case deformities may be present
these may have to be corrected before calipers can be fitted, or
tendons transplanted, or arthrodess can be performed.

Tetanus

Tetanus 18 not strictly an infection of the central nervous system,
but the disease may be conmdered here convemently as the
prinapal effects of the disease are due to intation of the motor
cells of the nervous system by the tetanus toxin.

Tetanus bacils thnve 1n the lower alimentary tracts of animals,
and possibly man. When they are dned they arc converted
nto spores and can hive for a long time in this state. They can
even resist boiling for five or ten munutes.

The spores or the live bacalli may get into wounds which have
been 1n contact with earth eoded with amimal droppings and
they may even get into operation wounds performed near the
penneum of patients who have not been properly cleaned and
prepared for operanon. This was probably the cause of the
series of cases of post-operative tetanus 1n Dar e Salaam 1
1952 and 1953

Tetanus baalls, like the bacili which cause gas gangrene of
muscle, can only grow and multply if oxygen is kept away from
them. They are therefore said to be anserobic organisms  They
cannot thnive 1n a clean-cut wound, or 1 an operation wound
where the operation has been done cleanly and gently If 2
wound has been caused by & dirty weapon or if there is much
bruising of the tissue esther by a blow or at the time of an opera
tion there will be a chance for the baclli to survive and grow

Gas gangrene s extremely rare 1t 18 hardly ever seen except
after the cruelly lacerated wounds of warfare, especully if the
battle hes taken place in wet, muddy fields Tetanus is much
more common than gas gangrene, but 1t also 1s rarely seen if the
patient receives carly surgical attention, and if all brussed and
damaged tissue is excised

Once the orpanisms have developed 1n a dirty wound they
produce an extremely powerful toxan  This toxin enters the
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lood stream and then becomes sttached to, or ‘fixed’ by, the
ells of the central nervous system The patient becomes appre-
1ensive, he feels 2 pecubiar tenseness 1n his muscles, and then
hese go 1nto spasm. At first the spasms and tightness may only
ppear round the muscles of the jaw, but as more toxin 18 fixed
5y the nerve-cells the spasms become worse and spread to the
imbs and trunk muscles. The spasm may be sufficiently severe
0 cause an arching of the back so that the patient lies on the
bed supported only on his head and his heels This position 18
called opisthotonos. Between attacks the muscles never really
relax completely and as the disease becomes worse, the attacks
become more and more frequent until death may occur

Occasionally treatment may not be able to abolish the spasms
for perhaps several weeks 1n these cases fractures of the spine
have been known to occur together with bony deformities of the
chest 1n young persons.

Prevention

Injection of tetanus toxin can cause an active itmmunty so that
the person 13 protected against tetanus for many years.

Very few people have, however been protected 1n this way and
other measures must be taken. Post-operative tetanus 1s best
prevented by very careful pre-operative preparation of the
patient, proper sterilization of all instruments, theatre inen and
hgature matersal and by gentleness during operations.

Tetanus from wounds ts best prevented by & very careful
exaion of all brused and damaged tigsue from a wound. If it
13 known that the wound was caused by an instrument that may
have been contaminated with tetanus spores or if there 1s =ny
possibility that dead tissue has been Ieft 1n the wound, the
patient should be grven an mnjection of 4,500 units of anti-tetanas
serum. This will grve hum a passtve immumnty which wall last
for at least a week. If the wound was definttely dirty 1t 18 wise to
repeat the injection at the end of 2 week. Dirty septic, neglected
burns are included amongst the wounds which may harbour
tetanus spores.

Treatment

The aims of treatment are

(1) The destruction of the bacilli to prevent more toxin from
being formed.
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(2) The destruction of toxin which 18 already mn the circula
tion—there 13 no method of destroying the toxin which 18 already
fixed by the nerve-cells The toxin 18 & chemical substance and
the fixed toxin will alowly disappear from the body if the patient
can be kept alive long enough.

(3) The control of spasms

(4) The provison of rest and sleep for the patient.

(5) The giving of adequste nourishment.

Destruction of bacilli  The wound must be opened if stitches
have been inserted, and all loose sloughs must be removed,
but care must be taken not to cut through the barner of defence
that the body has made during the previous few days, as thus wll
allow the release of more toxn 1nto the circulation. If a imb or
a finger 1 badly damaged, then an amputation through healthy
tiasue will be of value. Penicillin should also be given 1n very ugh
doses, giving up to two or three mullion units a day It 15 not
absolutely certan that the tetanus bacillus 1 senutive to pent
alln, but 1t 13 believed that 1t 18 sensitive to very high doses

Destruction of arculating toxsn Thus 13 achueved by the elow
njection of 50 0oo units of antitoxin tntravenously and the 1n
jection of & further 50 000 units intramuscularly The antitoxin
will remain 10 the airculation for about a week and will destroy
any fresh toun coming from the wound Even if the spaams
have been controlled the 1mjections should be repeated at the
end of the week 1f the case has been scvere.

Control of spasms 'Ten c.c. of paraldehyde 18 quite effective 1f
steribized and injected intramuscularly the injection will have to
be repeated every four or six hours Nether morphune nor the
barbiturate drugs are as good, but some of the new muscle-
relaxant drugs are very effective. Thev have to be used with
great care because of the sk of causing paralysis of respiration

Protuston of rest and sleep  Control of spasms will provide
rest and may allow the pauent to aleep but he may also be suffer
1ng from pan in the tired muscles, and 1n these cases morphine
may be admnistered  This must be given carefully 28 morphine
given to an already drowsy patient may depress respiration
severely and he may develop paeumonua.

Proviston of nourishment  Any movement, such as knocking
the bed adjusting the bed-clothes or feeding the patient, may
start off 2 new apasm  Food should therefore be given shortly
after the ijection of paraldehyde or muscle relaxants when the
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spasms are most under control. In severe cases a thin gastric
tube such as a Ryles tube should be passed by the mouth or
down the nose into the stomach and left there, flnds can then
be given down the tube with no disturbance to the patient at
all. Dchydration must be prevented by the giving of adequate
flud,

By careful attention to all these details, recovery should be
achieved 1n the majonty of cases.



CHAPTER 10

CHRONIC INFECTION

WHEN the body 18 unsble to overcome an acute infection quickly
the infection becomes chromic. This condiion mav also be
described as a persistent acute infection. Thus most commonly
happens when there 18 some portion of dead tssue present 1n
the infected area, 28 m a chronic ostcomyeliis or when there
has been a reduction of the blood supply to the part because of
scar hissue, 98 1n 2 chronic tropical ulcer

The treatment of a perastent acute 1nfection 18 to remove all
sloughs and sequestra or to excise the scar tissue that prevents
healing If antibiotics or sulphonamdes have been used pre-
viously, the permistence may be due to reantance to these drugs
by the organisms In such a case the organisms should be
cultured 1n the Isboratory and the drug changed to one to which
the organisms are found to be senmtrve.

Genuinely chronic infections are principally medical diseases,
but certamn aspects or complications of them may be treated by
surgical megsures.

YAWB AND 8YPHILIS

These are infections caused by spirochactea  There 15 2 stage of
primary infection with the formation of a local primary sore  In
untreated cases thus 1s followed by the second stage, of general
infection of the whole body the outbreak of skin rashes infection
of mucous membranes, and sometimes of the meninges and other
organs
The third stage appears months or years later and 18 character

tzed by chronic infection of the blood vessels bones and skin—
not as & general infection all over the body but 1n small 1solated
foc1 The lesion 1 known 28 & gumma and the infection n bone

18 also known a1 a syphilitic or 2 yaws ostefes
It 18 the third stage that 1s of interest to the surgeon for the

gummata and the osteitis may be confused with tumours or
90
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other conditions and he must always be zlert to the posmibility
when examining a tumour that a spirochactal infectton may be
present.

The most important pont to remember 18 that the infection of
the arterioles and capillanies leads to a narrowing of these vessels
and 2 reduction 1n the blood-supply to the gumma. Gummata
1n the skin break down and ulcerate and are very slow to hea!
there 18 no obvious pyogemc infection unless this has occurred
subsequently and the base 1s covered by a pale, avascular slough.
The presence of scars from previous gummata or secondary
yaws may help in the suggestion of the diagnosis These scars
are very thin and arcular they have an irregular edge and are
usually more pigmented than the surrounding skan.

In bone, the reduced blood supply ts shown by an extreme
densencss of the affected area on X-ray examination. The patient
has sharp stabbing pains in the bone especially at mght, and when
he 18 examined thickening and tenderness are found, suggestive
of a chronic osteomyeltis There 18, however very Lttle bone
destruction, rarely any pus formation and always a considerable
ncrease in new, hard bone formation

The diagnosis 13 confirmed by taking the blood for Wasser-
mann or Kahn tests, but chinical judgement 13 always more
important than laboratory tests, and 1t must be remembered that
# patient with a pomtive Kahn test may also be suffering from
some other disease,

Yaws responds rapidly to sppropriate doses of neoarsphena-
mine and bumuth grven once & week for four to five weeks
Syphilttic infections respond to the same treatment, but the
course has to be extended for at least ten weeks.

TUBERCULOBIS

Tuberculosss, like yaws and syphilia, starts 18 a primary infection
mthhcauth:pmnuymu.smllym\‘.hclungn, the mucous
membrane of the throat or the intestines.
The primary infection 15 followed by & genersl invasion of
the body with & low fever an increased lymphocyte count 1n the
blood-stream, 2 rased erythrocyte sedimentation rate and a
general deteroration tn the health of the patient.

If the sccond stage doea not cause the death of the panent from
milary tuberculous or toxaema, a chrome infection develops



92 GENERAL BURGERY

and, like the gummata of gyphilis, lesions may appear in distan
parts of the body v e

Agamn 1t 18 the chronic stage that interests the surgeon
whether the lesion be a chronic pulmonary infection with 1
lung abscess enlarged glands in the neck, tuberculoss of bone
or jount, chromc bowel infection or infection of the kidney o
eprdidymis

Each of these lemons will be dealt with as each part of the body
13 discussed, but we ahall discuss here the general pathology
and the generul lines of treatment.

Pathology
The tubercle bacillus secretes e toxin which has a very destruc
tive effect on neighbouring tissues The resulting focus of
necroas 18 surrounded by lymphocytes and large cells, each con
taining many nucler called giant cells There are very few poly
morphonuclear leucocytes, and true pus 1s not formed. All the
signa of local inflammation are very much milder than with a
pyogenic infection and, if fluctuation does occur due to Lique-
faction of the dead tissue the result 18 known as a cold abscess

A tuberculous lemon rapidly becomes very much worse if
secondary infection 1s allowed to enter and so @ cold abscess
should never be incised and the wound left open but should be
aspirated. Aspiration may be followed by tuberculous infection
of the needle track and the formation of & sinus, for this reason
the needle should be inserted through the healthy skin at one
side of the abscess and not in 2 strught, short hine through skin
which 1s about to break down

The tuberculous toxin not only destroys the surroundmg
tissues, but 1t also mhibits new tissue from groming in both by:ts
action on the cells and by the obliteration of small blood vessels
The result 1s that healing 18 very slow Once a focus has de
veloped, 1t may take one to two years for hesling to occur
Ths 1s particularly noticeable in bone and joint disease.

The X ray differences between pyogenic osteomyelitis spiro-
chactal osteitis and tuberculous infection are very marked.

In pyogenic osteomyelitss there 1 bone destruction and the
rapid formation of new bone to repar the dsmage.

In sprrochaetal nfectson there is a dense formation of new
bone wath very Lttle destruction of bone.
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In tuberculous 1nfection there is local destruction, surrounded
by a wide arca of decalafication and, for the first few months, no
sgn of bone repair

Treatment

The 1deal treatment of a local focus of tuberculoss 13 surgical
exasion. For anatomical reasons this cannot always be carmed
out (for example 1f the discase 13 affecting one or two vertebral
bodies n the spine) Even when it can be carnied out, 1t should
never be done until the patient s general resistance has been
mmproved. If any operation 1s done too soon, there may be &
further spread of infection through the body or the wound
may fail to heal Then secondary infection and death from
toxaemia may occur

Actrve tuberculosis has a profound effect on the whole body
which 18 shown by the patient s general condition by 2 persistent
low temperature and by a rased erythrocyte sedimentation rate.
All three of these must be watched dunng treatment, and sur-
gery withheld, until 1t 18 obvious that the general effects of the
disease are well under control.

The first principle 1n treatment 18 rest.  Rest must be as com-
plete as possible, 1t must be uminterrupted, and 1t must be
prolonged.

Rest to the whole body 18 obtained by confining the patient to
bed rest to the local focus of infection 18 also enforoed if this 1s at
all posmble. Affected imbs may be splinted and lungs may be
rested by collapaing them by means of an artficial pneumothorax
or pneumo-pernitoneum, but local rest cannot so easily be applied
to the 1ntestine or gemto-urinary system.

Combined with rest are the general supporting measures of 2
good, nounshing diet plenty of fresh mir the correction of
anzemia and the elimination of any obvious infection in the
form of intestinal parasites or bilharmasis.

Finally the patient 1s also given drugs. There 18 no ant-
biotic which will cure tuberculoms but there are three drugs
which do have 2 very good cffect 1f they are grven for long cnough.
Unfortunately the tubercle bacilli are able to develop a resistance
to all three within the course of a few months but this resistance

takes far longer to develop if the patient 18 gven two of the drugs
umultaneously
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The drugs used are

Streptomyern This 1s 2n antibiotic and the adult dose 13 1
gram per day

Para amno-sabeyhe acd (P.AS) 'The dose u 20 grams
per day

Tromcotime acd hydramde (1somamd) This 18 given 1n dos-
ages of 300—500 mulligrammes a day

Fortunately the African appears to be comparatively resistant
to tuberculotis, as 2 rule, and good results have been obtained,
m surgical’ tuberculoms from 1 gram of streptomycin green
twice a week together with 150 milligrammes of 1womaznd daity

BRUCELLOSIS AND TYPHOID FEVER

The organisms of undulant and entenc fevers occasionally cause
bone abscesses, cspecially 1n the spine, and the blood should be
tested for their antibodies 1n obscure cases of bone destruction
These conditions respond well to modermn medical treatment,
Entenic organisms may also permst 1n the gall bladder, making
the patient a chronic carrier of the discase. If 1t 15 proved that
the gall bladder 13 infected a cure may be obtained by removing

the organ (cholecystectomy)

RHEUMATOID ARTHRITIS

This 18 & form of arthntia rarely found 1n Afnca. The treatment
1» medical, but surgical treatment 18 sometimes required for the
correction of deformities

LEPROSY

The treatment of leprosy 1s also medical but agun surgery may
be able to asmst in the prevention of deformuties, or their corree
tion once the discase 18 no longer active  Pain may often be re-
lLieved and subsequent deformity prevented by incumng the
affccted nerves to relesse tension,

The disease 18 Liable to attack the ulnar and median nerves
and 1n cases with permanent paralysis considerable improve-
ment tn function can be obtuned by the transplantaton of
tendons Some patients also develop & foot drop from parzlysis
of the peroneal nerve, and 1n these cases an arthrodess below the

ankle can be performed.
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Tendon transplants can only be carried out if the finger joints
are mobile and free from ulceration  Many of the deformuties of
leprosy arc due to burns and infections of the fingers that are
neglected because the patient feels no pain  All leper patents
should be taught to avord burns and injunies to the fingers and
to seek immediate treatment if they occur

FILARIASIS

Filananis causes damage to the lymph drainage of the limbs or
serotum by invasion of the lymphatic vessels and glands with
the result that scar tissue 1s formed and the valves n the lymph-
veasels are destroyed, so that lymph flud cannot be pumped up
1gainst gravity

In the early stages the patient suffers rcpeated attacks of
flarul fever which 13 accompanied by local heat and swelling of
the imb or scratum. ‘This can be controlled 1n each attack by the
spphication of local soothing dressings and elevation of the part,
and 1t may be pessible to destroy & large numbser of the filariae
by giving the patient tablets of Hetrazan or Banoade. The dose
13 ten tablets 2 day for one week.

Sometimes a Iymph scrotum occurs. There 18 very little
thckening of the skan, but there 13 2 pentodic leakage of lymph
through the skn to the surface

After repeated attacks the skin becomes permanently thickened
and oedematous and there 1s 2 firm oedema of the subcutaneous
Ustue, which does not pit on pressure. This 15 the condrtion
known as elephantians

When the stage of lymph scrotum or of elephantiass has been
reached surgical operations are the only form of relicf available.
In the scrotum, the whole of the affected tissue may be excised.
In the Limbs some 1mprovement may bo obtamed by removing
Al the affected subcutancous tissue and either replacing the skin-
flaps or applying skin-grafts but 1n seally severe cases the only
Pousible treatment 1s amputation of the limb

AMOEBIASIS

Chrome amochic dysentery sometimes causes a granuloma, or
fumour of infected tissue, localized to the lower bowel or the
gion of the caecum. The chief surgical interest in this event
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18 to remember the posmibility of an amoebic granuloma when a
tumour 18 found 1n these parts, as otherwise the patient may be
submutted to a very large operation for the removal of & suspected

malignant turour
Amocbiass 1s also the cause of one form of liver abscess

BILHAREIASIA

Chromic unnary bilharziasia may affect the lower end of the
ureters and cause extreme narrowing of the lumen. There 1s then
back pressure on the kidneys, which we shall discuss with other
causes of urinary obstruction. Renal calcult may also form in the
distended kidney pelves  Cases of stnicture of the urcter may
be treated by divimon of the ureter and implanting the dilated
portion into a fresh part of the bladder

Chronic 1rmitaton of the bladder wall by bilharnal nfection
may cause & malignant change and caranoma of the bladder
develops It 1s unfortunate that most of these patients are seen
when the discase 18 already too advanced for treatment.

MYCETOMA (MADURA FOOT)

Thus is a chronic infection caused by a fungus. The fungus
enters the foot, probably through some crack or mjury and
grows and multiphes 1n the tissues of the foot If untreated it
will gradually destroy the soft tissucs and bone.

‘The patient has s large, swollen foot with multiple duscharging
sinuses. In a typical case hard black granules of fungus can be
scen comuing out of the mnuses with the purulent, watery dis

In severe cases the only available treatment 18 amputation but
1n moderately severe cases very good results have been obtained
by the use of streptomyan together with local exciston As much
of the infected tissue as posmible 15 cut away the wound is left
open and packed with minc 10doform paraffin paste  The patent
18 then given one gram of streptomyan daily for three or four
weeks. Twenty grans of potassium todide may also he given
three times a day This has the very good effect of improving
the blood supply mn chrome infections and so assisting the
body fluids and the streptomyan to get close to the remaining

snfection.
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ACTINOMYCOSIS

Actinomycosis 15 another fungus infection. It 18 not very com-
mon and occurs most frequently in relation to the alimentary
tract. Thus 1t may be seen as a chronic inflammaton, with
multiple mnuses, 1n the region of the parond gland or the
cecum. Granules may be seen exuding from the sinuses, and 1in
this case they are a yellow colour

Ths fungus is sensiive to very high doses of peruciliin, and
cures have been reported after the admumistration of one
milkon unsts daly for three weeks, combined with potassium
1odide.

HYDATID CYSTS

A hydatid cyst 15 the result of infection by the eggs of the tape
worm of the dog called the echinococcus The cysts most
commonly form 1n the liver but they may also occur in the lungs
and cven 1n bone. Liver cysts may burst and infect the pen
toneal cavity forming fresh cysts there, and they may also spread
1n the blood stream to other parts of the body 'The author has
seen one case with a large cystin the Iiver & second 1n the pelvis
and a third 1n the lower end of the radius.

The cysts have two layers. The 1nner 1s the hving, mvading
organism 1t 18 only a few cells thick and acts as the hming to 2
cyst full of furd, On the inner wall daughter cysts may be found.
The outer layer 13 a fibrous wall formed by the body n 1ts
atempt to prevent the cyst from expanding

Treatment is by exason If this proves to be too difficult
the cyst may be aspirated and then jected with formalin
(4 per cent.) 1 order to destroy the hving cyst cells.

HiA-$ g



CHAPTER 11

TUMOURS

BENIGN TUMOURS

BENIGN tumours are composed of a mass of normal tissue cells
Thewr exact ongin 18 uncertain, but 1t 18 probable that they usually
ansc a8 one form of congenital abnormakhty

The normal hfe of a body cell 18 very short. For example,
red blood cells only live for about three weeks, and then they are
replaced by new cells from the bone marrow In the same way
the surface layers of the epithelium are constantly dying and
beng replaced by new cells from the deep layers of the epithe
hwum. This may be seen after the removal of a plaster cast, when
the skin will be found to be covered with a layer of dead epithe
hal cells.

The decper skin cells are more primutive than the surface cells,
that 18 they retmin the power of dividing to form more mature
cells 1n the same way the body contains primitive fat, muscle
bone and other cells You can imagine that a lump will be
formed 1f too many primitive cells have been deposited in one
place.

Some tissues can also muluply more rapidly if they are sumu
lated by hormones, and this 1s the cause of the benugn enlargement
of the prostate which tends to occur 1n men over the age of fifty

The names of most tumours end with the syllables oma just
a3 most acute infections have names which end with the syllables

s The plural of @ word ending 1n -oma ends with the
syllables -omata

In the case of berugn tumours the first syllables usually des
cribe the tissues from which the tumour anses, which makes
desciption fairly easy ‘The main vaneties of benign tumour are
as follows

Papilloma A wart like tumour of skin or mucous membrane
This may be found on any part of the skin and a papilloma of the
bladder 1s not uncommon Repeated irntation may stimulate
the papifloma to become malignant.

98
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Sebaceous and dermord cysts are also vaneties of benign tumour
of the skin. The sebaceous cyst anses from a blocked sweat
gland the cyst hes wathun the skin and there s a collection of skin
secretion known as sebum within it. The tumour will disappear
rapudly after mncston but will soon fill up agun with fresh
sebum. The whale cyst should be removed surgically for a
complete cure to result.

Dermoid cysts arise underneath the skin and are due to the
presence of a small ball of skun 1n the subcutancous tissuc. The
dermoid also secretes sebum which accumulates inside the cyst,
and 1t may also have hairs growing within it. Both varieties of
cyst are more common in the region of the head and neck than
elsewhere.

A dermoid cyst 1s also treated by excision The excision of
either cyst may be done by cutting 2ll round 1t and removing t,
but & smpler method 15 to open the cyst, squeeze out the sebum
and then grasp the inmde hung lxyer of skin with artery forceps
the cyst may then be pulled out, like the hning of 2 pocket,
msde out.

Kelond A keloid 18 caused by an overgrowth of scar tissue 1n
ekin following an winjury It 18 very common 1n African races
‘The best method of treatment 18 excision and immedate akin
grafing Examon and suturing with tension 1s liable to be fol
lowed by a recurrence.

Lspoma. This 1s the most common variety of subcutaneous
tusue tumour It 18 made up of an accumulation of fat-cells.
As 1n the case of most other umple tumours, the chief reason for
treatment 13 1ts unsightly appearance. Itas fairly eamly dusected
out from the surrounding tissue. The tumour vanes 1o size, 1t
1 faurly soft and 15 dimded up into lobules by strands of fibrous
tssue which connect 1t to the skin.

A fibroma 1a 2 tumour of fibrous tissue. This 13 usually com
paratively small and 1s very much harder than a lipoma. Re-
moval if the patient wishes 1t, 18 quite simple.

Myoma. Sumple tumours of ordinary muscle are compara
tively rare. ‘The most common site 1s 10 the uterus where
fibro-myoma causes the very common fibrouds of the uterus,

Angroma. Thus 12 a mmple tumour of bload- or tymph vessels.
The haemangioma 13 not uncommon and, 1f 1t lies 1n the sk, 1t
causes the purple stams known as 2 burth-mark  If

It 18 v
unsightly 1t may be removed, but the purple il

mark 13 much less
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uflight.ly on a pigmented African akin than on a European's
)

A lymphangioma 18 uncommon, but 1t 18 sometimes found as &
very large tumour on the neck of newly born infants It 13 then
known as a ¢ystic kygroma

Removal of very large angiomsta may be dufficult. Where
these occur 1t may be posaible to reduce their size by the in
Jection of boiling water or drugs which cause coagulation of
blood and lymph. The tumour 1 thereby replaced by scar
tissue.

Osteomata and chondromata are rere bemgn tumours of bone
and cartidage, respectively They may be removed if they are
unsightly or if they are pressing on other important structures.

A are tumours of glandular tissue. They may be
found 1 the breast, thyroid ovary, prostate, bowel and other
glandular tissue. Removal 13 only 1indicated if they grow to a
large size, are unmghtly, or are cauming symptoms from pressure.
An important example of the latter 18 retention of urine resultmg
from an adenoma of the prostate.

In some cases an adenoma 1s removed whether 1t 18 causing
trouble or not. This 18 because 1t 18 just possible that the tumour
which has been found may be malignant, not bemgn, and
therefore 1t 13 3 Wise precawtion to remove the tumour and
cxamine 1t

Teratomata. These are rare tumours composed of very primi
tive cells coming from all possible tissues of the body, that 18 they
may contain skin, bone, cartilage and glandular tissue. They may
be found 1n the testicle or ovary or sometimes, 1n the posterior
wall of the abdominal cavaty The cells are so pnmutive and have
such a grest power of growth that they may very casly turn

t.

A neuroma 1s & bemgn tumour of nerves and an odonfoma a
benign tumour of teeth a memmngroma anses from the meninges
there are also vanous vaneties of bramn tumour None of these
are very common

MALIGNANT TUMOURS

Malignant tumours are very different from benign tumours  In
malignant tumours the cells have acquired the power of inde
pendent growth and wre under no control by the body The
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body tries to defend 1tself from these enemies which have amsen
in 1ts own tissue, m the same way that 1t defends itself against
injury and infection, by trying to build a wall or barner of
fibrous tissue around the tumour

If the malignant cells are relanvely mature, the growth will
be slow and the fibrous wull may be quite effectnve, but if the
malignant cells are very pnmitive they will rapidly grow through
any fibrous tissue baurmier #nd 1nvade the surrounding tissue

If they anse from the skin or imnvade the akin from below, the
skin may cventuslly break down snd a malignant ulcer will
form. If they invade lymphatics or blood vezsels, cells may
break off and be conveyed to the nearest lymph glands or to
distant bones or other tissues The transported cells are able to
grow and multiply 1n their pew resting place, and & secondary
tumour 13 formed. Secondary tumours are known as metastases
A metastans occurning 1n bone causes & weakening of the bone,
and a pathological fracture may occur

Once spread has occurred beyond the nearest lymph glands
curative treatment becomes mmpossible. All that can be done i
to rehieve the patient s symptoms of pun or obstructton and
awart his death withun a few months or a year or two

Treatment, if 1t 15 to be effective, must be carned out before
tymph gland invesion has occurred this 1s the reason why very
serious attention should be pard right from the very start, to sy
paunent who develops a Iump 1n, or sign of obstruction of anv

Arman
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radium burns or destruction of important tissues. The uses of
radium or decp X rays are therefore very limited.

In the great majonity of cases the cause of malignant disease
cannot be traced, and so prevention 18 difficult  One must make
every endeavour to detect the first mign and start treatment at
once

Other cases are definitely the result of repeated wrritation, the
attempts of the body to heal a chroruc ulcer or the excessive
stimulation of a gland by hormones Prevention of some malig
nant tumours can be achieved by removing the cause of chronic
unitation and 10 tropical ulcers ensunng that healing occurs
with a good covering of skin. This 18 where skin grafting for
ulcers assumes umportance

Malignant tumours like benign tumours, have names which
endin oma Cancer 18 a genersl word used for all mabignant
tumours and cancers may be divided readily into caremomata
and sarcomata.

A carcainoma 18 2 malignant tumour of skin or glandular tissue.
The latter 18 also called an adeno-carcinoma. A carcinoma of the
skin 18 known as an epithehoma one special variety found almost
entirely on the face, 18 known as a rodent ulcer and another
most often found round the feet and ankles 18 a melanoma This
15 & very malignant tumour usually pigmented 2 very black
colour

Common varieties of carcinomsa are those of the breast,
uterus, bladder and cervix and the epithelioms of skin.

A sarcoma 1s 2 malignant tumour of connective tissue and 1t 18
usually described by adding 1n front, the name of the tussue from
which the tumour arses For example lipo-sarcoms chondro-
sarcoms, myo-~sarcoma, angio-sarcoms and osteogenic sarcoms.

Carcinomata spread most commonly by the lymph stream to
glands before they spread to other parts of the body but sar
comata have g greater tendency to nvade blood vessels and
therefore have a much more rapid and extensive spread

Differential diagnosis

Carcnomata rarely appear before the age of forty and are most
common after the age of fifty A caranoma of the liver or an
epithelioms following a chronic ulcer however may appear at &

much younger age.
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Sarcomata frequently develop in quite young people.

‘The most charactenstic sign that a tumour 1s malignant 1 the
presence of local invasion which causes the tumour to be fixed
to the surrounding tissue. Other signs are ulceration and the
mvasion of lymph glands or other distant tissues

A gumma lying over bone may be mustaken for 2 mahgnant
tumour In these cases the Kahn or Wassermann tests are
positive and the tumour rapidly subsides with anti-syphilitic
treatment.



CHAPTER 12

DEGENERATIVE AND ENDOCRINE
DISORDERS

DEGENERATION 18 the price which the body pays for long
life. All the tissues of the body begin to age, right from the date
of birth  After the pnme of physical Iife, 1n the early twenties
the degenerative process becomes very much more rapid.

Some tissues degenerste more rapidly than others, and those
whach are sconest affected are the connective tissues  Degenen
tion may be hastened by injury or disease and thus cause the
patient trouble at a younger age than he would otherwise be
affected.

The degenerated tusuc tenda to be replaced by fibrous
nssue which we have already seen 1s the bodys common
method of repairing 1njuries and infections and protecting ttself
from the advance of malignant tumours The degenerted tisaue
frequently becomes calaified and may even be converted to bone
if the tissue affected lies close to & bone or joint.

TENDONSB

Advanang age causes a weakening of tendons, and 2 sudden strun
on a degenerated tendon may cause its rupture. Rupture of the
Achilles tendon, the patellar tendon and the supraspinatus
tendon has already been discussed i Chapter 3

JOINTS

Degeneratrve disease of joints 18 known as ostecarthnty  'The
termination  itis suggests an infective cause for the diseass,
and for a long time this was thought to be so 1n the case of osteo~
arthntis  The cause 1t 18 now known 1s not infection but
degenention, although the name has not been changed

In ostecarthntis the joint cartilage degenerates, exposing
bare bone at the joint surface There 18 steadily increasing pan
and stiffness and the body tries to protect the joint by strengthen

1ng the surrounding ligaments.
104
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The hgaments thicken and calafy, and bone grows out into
them from their attachments round the jount. These bony out
growths are known as asteophytes The result of this develop-
ment 18 an increase of stiffness and, as movement 13 decreased, the
pan from the joint dimirushes

Osteoarthritis may appear 1n quute young people, as a result
of chronic struin on the joint. ‘This may be due to poor reduction
of a fracture, so that weight 18 not borne properly on the joint
surfaces because they arc nlted. It may also follow a fracture
which enters & joint and then heals with an uregular joint sur-
face. It canalsofollow a thrombosis of blood vesselsclosetoajoint,
so that the bone dies and the cartilage over it 1s deprived of its
blood supply and degenerates (for example avascular necrons
occurring 1n the hip, after a fracture of the neck of the femurora
duslocation of the hip)

Treatment

In the carly stages every effort must be made to keep the affected
joint mobile. Pain may be relieved by heat, but 1t will be made
worse by violent exerase. The patent should be grven local
heat to the joint by hot-water bottles, an infra red lamp or by
short wave dusthermy and then encouraged to exercise the
joint gently

The hup 18 very commonly affected, and good improvement may
be obtamned by gradually increasing exercise. If the patient 1s
encouraged to go for a five mile walk he will have such & severe
reaction that he will have to rest 1n bed for days afterwards and,
vl;l;lenhegctnupagun,thejmntwﬂlbemﬁerthmcm But

e 18 encouraged to walk for half a mile for a week,

thmthme—qummofnmﬂccverydayf::ﬁofﬁgwmk,md
0 on, he may get very much better

prunumllyncvere,mdcnnnotberehcvedbythmmu
servative means, the joint may have to be excaised and arthro-
desed  Various complicated operations have also been devised
to try to make new jomnts but thus approach 1 very specialized.

INTERVERTEBRAL DIBCS

It 18 now recognized that early degen:

duscs 13 2 common cause of back ach
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soft centre surrounded by a strong cover of fibrous tissue,
arranged in the same manner aa joint higaments.

The nner nucleus of pulpy tissue 15 known as the nucleus
pulposus It 18 capable of absorbing water just ga salt or sugar can
2bgorb water If this occurs there 18 an acute swelling of the
diec and resuling back ache. The back ache s commonly
known as Jumbago It occurs most commonly between the
ages of twenty and forty

The treatment 18 to grve analgesics to relicve pan and advise
complete rest in bed.

Repeated attacks of lumbago are followed by degeneration of
the fibrous capsule and 1n Iater attacka some of the nucleus mxy
squeeze out between the fibres into the spinal canal. Ths 1s the
conditton popularly known as a slipped disc’ but 18 better
known as a prolapsed dise. The protruding portion of the disc
tissue may press on one of the peripheral nerves right at its
root, and this 1a the chief cause of savatica

Treatment 1s again by rest in bed and the giving of analgesica
The picce of disc tissue slowly shrinks, and the parn and scratica
are usually relieved Complete rest in bed may be necessary for
a month or six weeks Sometimes the case 13 treated by placing
the back at rest in a plaster jacket.

Very occastonally rest does not result 1n recovery because the
disc tissue which has shipped out 18 too large and continues to 1m
tate the nerve after 1t has shrunk. In these cases an operation may
be neceasary to open the spinal canal and remove the disc tissue.

Repesated disc damage, or repeated strun of the back, may
be followed by ostecarthritis of the spine. There 18 pain and
stiffness of the back, and an X-ray will show the presence of
osteophytes round the intervertebral jownts Tlus 1 most
commonly seen after the age of forty and if 1t affects the neck
jomnts 1t may be reaponsible for pressure on the nerve roots of
the brachial plexus by the osteophytes.

Treatment of ostecarthntis of the spine 13 the same as for
osteoarthritis elsewhere. If there 18 severe pam 1t may be
relieved by rest thus 1s followed by heat and steadily increasing
exerase. Should good recovery not be obtaned there may be
some improvement following mamnpulation 1n order to break
down adhestons. Finally of the pain 1s very severe, and responds
to none of these conservative methods an arthrodests of the
spine may be performed.
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BLOOD-VESSELS

The commonest form of degeneration of the blood vessels occurs
1n the muddle coat of the vessel wall Here the muscular tissue
13 replaced by fibrous tissue which may later become calerfied.
The condrtion 1s known as arteriosclerasis  The heart has diffi

culty in pumping blood through the hardened arteres, and so
the blood pressure 15 rused by the body 1 order to get oxygen
through to 1mportant tissues

The thickening of the artentes to the lower limbs becomes of
surgical importance because the reduced blood supply may cause
pamn 1n the calf muscles after walking or may even result
gangrene of the extremity Gangrene usually commences 1n one
toe and may follow a small injury, such as cuttng a toe nail care-
lessly and damaging the surrounding skin

In some cases the arculztion may be improved by an operation
on the sympathetic nerves This will cut out the sympathetic
sttmulation of the vessels and allow them to dilate, but if the
vessels are badly sclerosed, dilatation will not be possible. The
operation 18 performed by expomng the sympathetic nerves at
their ongin from thewr gangha on the front of the vertebral
bodies, behind the peritoneumn  the ganglis are then removed

If gangrene occurs the part will have to be amputated. Simple
amputation of the toes or through the foot may be posmble but,
owing to the poor arculation, the wound may not heal. In this
case the amputation will have to be done higher up where the
circulation 18 better and 1t frequently must be performed above
the knee.

Duabetes 18 often accompanted by disease of the arteries and,
1n any case of gangrene, the urme should be examined for sugar
and the diabetes treated, 1f present.

Syphilis also has a serious effect on the middle coats of the
blood vessels, and syphiliic degeneration may be too rapid for
the body to make any attempt at repair by fibrous tissue. In
this case the veasel may suddenly dilate at one pomnt. This 18
known a3 an aneurymm  An ancurysm may steadily grow and
cguse pressure on nerves and other structures, or 1t may even
bunst. An aneurysm should be excused if at all possible.
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soft centre surrounded by a strong cover of fibrous tissue,
arranged 1n the same manner s jount higaments

The wner nucleus of pulpy tissue 18 known as the mucleus
pulposus Tt 18 capable of absorbing water just s salt or sugar czn
gbsorb water If this occurs there 13 an acute swelling of the
disc and resulung back ache. The back ache 18 commonly
known as lumbago It occurs most commonly between the
ages of twenty and forty

The treatment 18 to give analgesics to relieve pain and advise
complete rest in hed.

Repeated attacks of lumbago are followed by degenertion of
the fibrous capsule and 1n later sttacks, some of the nucleus may
squeeze out between the fibres into the spinal canal This 1s the
conditton popularly known as & alipped disc but 1s better
known as 8 prolapsed disc. ‘The protruding portion of the disc
tissue may press on one of the penphersl nerves right at its
root, and this 1s the chief cause of saatica

Treatment 18 again by rest in bed and the giving of analgesics
The piece of disc tissue slowly shrinks and the patn and scratica
are usually rebeved Complete rest in bed may be necessary for
a month or six weeks. Sometimes the case 18 treated by placing
the back at rest in a plaster jacket.

Very occasionzlly rest does not result 1n recovery because the
disc tissue which has slipped out 18 too large and continues to 1rn
tate the nerve after 1t has shrunk. In these cases an operation may
be necessary to open the spinal canal and remove the disc tissue,

Repeated disc damsge, or repeated strain of the back, may
be followed by oatecarthntis of the spine. There 18 pun and
stiffness of the back, and an X ray will show the presence of
osteophytes round the intervertebral joints This is most
commonly seen after the age of forty and if it affects the neck
joints, 1t may be responsible for pressure on the nerve-roots of
the brachial plexus by the osteophytes

Treatment of ostecarthntis of the spine 1 the same s for
osteoarthritis clsewhere. If there 1s severe pan it may be
relieved by rest thus 1s followed by heat and steadily increasing
exerase. Should good recovery not be obtained there may be
gome 1mprovement following manipulation 1n order to break
down adhesions. Finally if the pam 18 very scvere and responds
to none of these conservative methods sn arthrodesis of the
spine may be performed
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BLOOD-VESSELS

The commonest form of degeneration of the blood vessels occurs
i the muddle coat of the vessel wall Here the muscular tissue
18 replaced by fibrous tissue which may later become calafied.
The condition 1s known as artenosclerosis  The heart has diffi-
culty 1 pumping blood through the hardened artertes, and so
the blood pressure 13 rmsed by the body in order to get oxygen
through to important tissues.

The thickening of the arteries to the lower limbs becomes of
surgtcal importance because the reduced blood-supply may cause
pan 1n the calf muscles after walking or may even result
gangrene of the extremity Gangrene usually commences in one
toe and may follow a small injury such as cutting a toe-naul care-
leasly and damaging the surrounding skin.

In some cases the arrculation may be improved by an operation
on the sympathetsic nerves This will cut out the sympathetic
stmulation of the veasels and allow them to dilate, but if the
vesaels are badly sclerosed, dilatation will not be possmible. The
operation 13 performed by exposing the sympathetic nerves at
thar ongin from therr gangha on the front of the vertebral
bodies, behind the pentoneum  the ganglia are then removed.

If gangrene occurs the part will have to be amputated. Sumple
amputation of the toes or through the foot may be posmble but,
owing to the poor arculation, the wound may not heal. Inthu
case the amputation will have to be done higher up where the
crculation 18 better and 1t frequently must be performed above
the knee.

Duabetes 18 often accompamed by disease of the artertes and,
in any case of gangrene the unne should be examined for sugar
and the diabetes treated, if present.

Syphulis also has a serious effect on the muddle coats of the
blood vessels, and syphilinc degeneration may be too rapid for
the body to make any attempt at repair by fibrous nasue. In
this case the vessel may suddenly dilate at one pomnt. This 1a
known as an anewrysm  An ancurysm may steadily grow and
Cause pressure op nerves and other structures, or 1t may even
burst. An aneurysm should be excised if at all possible.
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ENDOCRINE DISEASES

Discases of the endocrine glands result either from a destruction
of the endocrine gland due to diecase or from an overgrowth of the
gland, erther as a sumple overgrowth or as a benugn or malignant
tumour

The result will be either an under secretion or an over secre-
tion of the glandular hormone.

If there 18 under secretion, es in diabetes, the physicians
treat the case by giving the pstient injections of the mussing
hormone.

If there 18 over-secretion, the surgeon may be asked to remove
either the whole or part of the affected gland. In European
practice the commonest example of such an operation 1s the
removal of seven-eighths of the thyroid gland for thyrotoxicoss.
This 18 a very rare discase amongst Africans, and operztions on
the thyroid are most commonly performed for an unmghtly en
largement without any excess secretion of hormone,



PART TIVO

REGIONAL SURGERY—THE LIMBS

CHAFTER 13
INJURIES AND INFECTIONS OF THE HAND

THE hand 18 not a vital structure like the heart, brun, kidney
or liver but, 1f @ person 1 alive and well, the hand 13 one of the
most umportant and useful structures 1n his body

Its value 13 30 great that 1t 18 consdered advisable to devote
a whole chapter to the treatment of 1njunes and infections of the
hand.

ANATOMY AND FUNCTION OF THE HAND

The most tmportant snatomical pnacple of the hand 1s 1ts
ability to place the fingers rapidly and easily 1n many positions
for touching pinching and grasping  The thumb n 2 human
being can be placed opponte the fingers and thus greatly in-
creases the power of grasp Almost no other animal can oppose '
its thumb 1n this way and every effort must be made, 1n
treating mjury or wnfection of the hand, to preserve this faculty
of opposition

The rest of the upper limb has really only ane important func-
tion, and that 13 to place the hand where the indrvidual wishes 1t
to be placed, and then move 1t somewhere else, as required

The hand 1s provided with a very nch nerve supply Most of
the sensory fibres travel 1n the median and ulnar nerves, which
enter the palm across the front of the wnist and then dinde to
supply the skin of the front and back of the hand and of the
fingers and thumb the radral nerve only supplies a very small
portion of skin on the back of the hand, 1n the web between the
thumb and index finger

The very important movements of the thumb and fingers are
controlled through all three nerves, The median nerve 1a largely
respormble for flexion of the fingers through its supply to the
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110 BREGIONAL BURGERY—THE LIMBS

finger flexors 1n the forearm 1t also supphes the small muscles
at the base of the thumb, including 1n most persons the mpor
tant power of oppositon.

The ulnar nerve supplics the ulnar flexor of the wnst, and 1t
may supply the flexors of the little znd nng fingers 1n the fore-
arm. It also supplies the small muscles at the base of the little
finger However, its most tmportant motor supply s to the
Little muscles 1n the palm of the hand—the interosser and the
lumbricals occasionslly 1t may pass across the palm far enough
to supply the muscle of thumb opposrtion  The lumbnicals and
interosser have two functions. The first one 13 to separate the
fingers and draw them together again the second one 13 to
extend the jonts between the phalanges of the fingers while the
metacarpo-phalangeal jornts are flexed. Thus they can do because
their tendons pass round the mde of each finger to join the
extensor tendons The second function 1s the more tmportant.

The radial nerve provides power to the extensors of the wrist
and of the metacarpo phalangeal jonta,

In a paralyma of the radial nerve there 13 a drop wnist and
flexron of the fingers where they join the palm (the metacarpo-
phalangeal jomts) In an ulnar nerve paralyns there 1s loss of
aensation 1n the mediml fingers the fingers are extended back
wards at the metacarpo-phalangesl joints by the radial extcnsors,
and they are flexed forwards at the interphalangeal jownts by the
flexors supphied by the median nerve. In 2 median nerve para
lysia the thumb falls back into the same plane as the palm of the
hand 2nd cannst be opposed to the fingers  If the medizn nerve
injury 1s high up in the arm, the finger flexors also will be
p‘?l'hy:c;‘mmon paralyus of leprosy results from 2 paralyms of
the ulnar nerve at the elbow and of the median nerve at the wrist.
The fingers are clawed backwards, and the thumb lies flat 1n
the planc of the palm the result 13 @ serious loss i the power of
grasp Considersble mmprovement may be obtmined by using
some of the finger flexors for tendon transplantation.

Every endeavour must be made to mamtawn the mobidlity and
funetion of the hand whatever the cause of mnjury or infection.

Apart from deformities caused by mal united fractures or loss
of function caused by division of nerves or tendons, the most
cnppling condition met with 18 stiffness due to fibronis following

oedema
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All serious hand infections or wjunes must be treated by
elevation and by active exercses as soon as possible for every
part that 18 not splinted or held firmly by plaster of Pans.

Position of function

When the hand 18 1n the position of function the forearm 1s held
half way between full pronation and full suptnation the wrist 18
alightly dors flexed, the thumb 18 1n a straight Line with the
radius and 1ts interphalangeal jomnt 1 very shightly flexed. The
whole thumb must he at right angles to the plane of the palm
(if 1t 1 placed 1n the same planc 23 the palm 1t cannot be opposed
to any of the fingers) All the finger joints are held comfortably
fiexed the amount of flexron 13 least 1 the index finger and
greatest in the little finger The postion 1s the one that the hand
naturally takes when grasping a small rubber ball or holding 2
pen when wnting and this 11 the pomtion 1n which the hand
should be placed dunng any form of treatment. The amount of
flexion of the fingers may be increased, for example when treating
fractures of the phalanges but the fingers should never be
treated on straight sphints unless there has been a repair of
extensor tendons

SOFT TIBSUE INJURIES
Sk

Injunes of the hand are treated 1n the same manner as those of
other parts. The blood supply 18 normally very good, with the
result that good heahing 18 achieved as long as dead tissuc 1
excised and mfection does not occur  In stitching fingers great
care must be taken to see that they are not stitched tightly, as
swelling may then cut off the blood-supply to the distal part of
the finger with resulting gangrene. If there appears to be any
tension present the wound should be Ieft unstitched until swelling
has subsided.

A crushing injury or a third-degres burn may result m full-
thickness loss of akin later repair by scarnng will then cause
contractures to develop with hmutation of fine movements

Full thickness skin loss should be replaced by fall thickness
skun grafts, and scars should be exased and replaced with normal
skin. The usual thin graft used on tropical ulcers and other sites
hnatcndcncytonhnnklftcﬂvud;,mdltmdyregnm.‘fuﬂ
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JOINT INJURIES

The terphalangeal joints may be sprained or even dislocated
by & twisting stran  Any dislocation 1s readily reduced by
traction, and the finger 18 then rested for one to two weeks  After
the rest, active moyements are prescribed to restore function.

If however, the hgaments at the side of the finger have been
torn, rest may have to be prolonged for three or four weeks to
allow the higaments to heal One of the best ways to sphint an
mterphalangeal joint s to strap the injured finger to the next
finger with adhesive strapping  Two pieces are used one round
the phalanges proximal to the jomnt and the other round the
phalanges distal to the joint.

CLOSED FRACTURES
Phalanges

When the phalanx of a finger has been fractured, the pull of the
tendons on the finger causes deformuty The fracture 15 usually
transverse, and the distal fragment becomes angled backwards
on the proximal fragment. If the fracture 1s left 1n this pomition
there will be consderable loss of function further, if the de-
formity 13 corrected and the finger then treated 1n a straight
splint, the tendons will cause the deformty to reappear despite
the splint or plaster

The deformity must be reduced by traction and then flexion
of the digit the finger 13 then splinted 1n the flexed pomition of
function. Crumer wure or plaster of Panis may be used. The
fracture should normally be umted 1n three weeks.

Metacarpals

There 1 usually very little displacement 1n fractures of the
shafts of the metacarpals and they umite 10 about three weeks if
they are kept at rest in plaster leaving the fingers free. The
plaster includes the whole of the forearm and wrist, but stops
Just below the metacarpal heads.

Almost cvery plaster of the upper lmb extends down to
wnclude the wnist, but 1t must never be extended past the meta
carpal heads, unless the metacarpal necks or the phalanges are

otherwise movement of the fingers will be himited

:'lh: metacarpal heads do not lie opposite the clefts of the skin
s 1
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between the fingers but are oppomte the creares in the skin which
run across the palm. The plaster must stop just short of these
creases

If the metacarpal of the thumb has been fractured the thumb
must be put n 1ts postion of function and the last jomnt left
free. Sometimes a fracture of the thumb metacarpal 1 right at
the base and enters the joint between the metacarpal and the
wrist (the carpo-metacarpal joint) In this case there will be
shortening of the thumb, and 1t must be treated by continuous
traction as well aa by plaster fixation. A small loop of wire can
be fixed into the plaster so that 1t projects beyond the thumb
and then the traction tapes can be fixed to the loop This
fracture 1s known as a Bennett 5 frarcture

A metacarpal may be fractured at its neck, and 1n this case
deformity 18 usual. The head 18 displaced backwards with the
finger and 1t must be drawn forward by tractton and flemon of
the finger s for a fractured phalanx. The hand and finger are
then held by a plaster, which will include the finger and hold 1t
1 flexion.

INFECTIONS OF THE HAND

Infection may remain localized in the hand or fingers or 1t may
spread by the lymphatics to the axilla and cause a lymph
adenitis there. If this occurs both the onginal infechion and the
edenrtis will require treatment.

Paronychia

Thus 13 the name given to infection round the edges of the nail
Infection usually manages to get under the nal and Lifts 1t up
from 1ts bed No antiseptics can reach the infection there and 1t
may become chronic. If this occurs the loose part of the nal
must be cut away and 2 small piece of gauze packed into the
bottom of the small abscess cavity A daily 20 per cent saline
dressing will then encourage quick recovery

Pulp infection of the finger

The pulp of the finger 1s the soft pad which lies on the front of
the distal phalanx 1t 18 very important for the power of touch
and feeling The pulp 13 composed of a pad of fat and fibrous
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nssue the fibrous tusue lies 1n bands which separate one part
of the pulp from another

Infection may follow a small prick of the pulp with a sharp
needle or thorn. The usual swelling of 1nfection occurs and this
gives mse to very severe throbbing pan, for the bands of fibrous
tissue prevent expansion and cause great tension and the pulp
bas a very large supply of scnsory nerve-endings.

If the infection does mot resolve rapidly, the tension fre-
quently becomes 50 great that 1t cuts off the blood supply to the
bone of the distal phalanx. In this way an osteomyelitis of the
bone will be caused. When the abscess bursts or 1s incsed
infection and discharge of pus will continue untl the bone has
been sequestrated and removed

For these reasons a pulp infectton must be treated very
seriously If 1t 18 eeen within a few hours of onset the patient
should be given 500 ooo umts of soluble penicillin twice daily
and resolution usually occurs 1 twenty four to forty-eight
hours.

Resolution, however may ful to occur, and pain may be
worse at the end of twenty four hours or the patient may not
have been seen until the infection 18 a day or two old In these
cases the finger must be mcsed at once. This 15 the major ex-
ception to the rule that incisons are not made until fluctuation
18 present.

An mncsion must never be made through the front of the
pulp That would spoil the chief function of the finger tip
namely feeing The incision 13 made at the mde of the pulp
and 1t does not extend up beyond the finger ip  The 1namon
1» made for the full length of the pulp and the kmife s passed
nght across to the other side, sweeping up and down to divide
all the fibrous bands. 1f the infection 1s severe the knife 15
cammed on through the pulp and skin until 1t comes out at the
ather ude of the finger

The 1mnasion 13 draned by a small prece of glave-rubber or a2
gauze wick, and penicallin treatment 13 continued. The drain 13
removed at the end of forty-eight hours and 20 per cent. saline
dresungs are applied duly The incraion should be made under
& general anaesthetic or with & procamne nerve block. It should
never be done under an cthyl chlonde spray  An cthyl chlonde
spray only freezes the surface of the akin and the patient experi~
ences very severe pun when the skin unfreezes
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Cellulitis

Cellulitta may occur 1n the subcutancous tissues of the
If pus forms an 1ncision 18 made and, agan, no meuor
be made on the front of the finger It may be necessary t:
the mcimon past a skin crease, but there will be no nte
with function or damage to vessels or nerves 1f the 1
placed well back on the side of the finger

Tendon sheath wnfection

All the tendons of the fingers run 1n tendon sheaths, lin
synovial membrane, in which they can ghde freely The
may become infected from a sepuc thorn or needle-pnd
the spread of infection from a cellulis or a pulp infectio

‘When the sheath 18 infected, the finger 18 held flexed &
and any passive movements of the finger cause severe pan
will also be severe pun on pressure in the palm of the |
the proximal end of the sheath,

If the infection 18 allowed to continue, the pressure of
1n the sheath wll cut off the blood supply of the tendon +
1t. Eventuslly the pus bursts out of the sheath 1nto th
of the hand or the celfular tissue of the finger and then out t
the skun. The patient develops a discharging sinus wht
continue to discharge pus until the sloughing tendon ha
thrown out or removed. Meanwhile the whole hand hast
swollen and 1s kept st rest by the patient.

The final result, 1n 2 neglected case, is a finger which is
because of the loss of 1ts tendon and a hand which 15
useless owing to the stiffness of all the other fingers

In a severe case hike this it is often better to amputate !
fected finger 1n order to obtan quick healing of the infectu
a3 much restoration as possible of function to the rest of the

The disastrous results of neglect of a tendon sheath 1nf
can be svoided by early mamon  This incmon can b
through the mde of the finger but 1t 13 even better to &
tournuquet and make a careful dissection across the drsts
of the palm under general anaesthema. The prommal ¢
the tendon-sheath 1s then found and incised and the wour

open.
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Palmar space infections

Insde the palm of the hand the tendons and their sheaths are
surrounded by a cavity known as the rmddle palmar space. Like
the pulp of the finger, the contents are loose cellutar tissue and
fat while the walls are dense fibrous tissue.

Infection may enter from a direct stab, from the spread of a
cellulits of the finger or from a burst tendon-sheath,

The fibrous tissue prevents the nfection from spreading for
gome time afterwards. There 13 severe pain and loss of function
1n the hand and fingers, but 1f the fingers are tested carcfully 1t 18
found that they can be moved 2 Iittle. This excludes an un-
ruptured tendon sheath infection. Although the fibrous tissue
prevents much swelling of the palm, the loose cellular tissue on
the back of the hand swells rapidly and may csuse one to think
that the infectron 1s on the back of the hand instead of the front.
"Thus 18 2 nustake which must be avorded.

If 2 palmar-space infection has been disgnosed, the space must
be tnased. If this 1s not done the pus may not burst through the
akin of the hand but may travel up under the fibrous bands
across the wnist, into the forcarm. It will then come to the skin
surface and burst there

The palmar space 13 incised 1n the hand by an inciston which 18
made parallel to or along the skin-creases No skin-crease on
the hand should ever be cut across or the scar tissue formed dur-
1ng healing will imrt movement. Alternatively nasons may be
made at the s1des of the hand, either 1n front of the fifth mets
carpal or 1n front of the second metacarpal, or 1n both places.

If the infection has spread to the forearm, mncision will be
required there also The inasons are agun made from the
sides of the limb 1n front of the radius and ulna.

Finally all hand and finger infections must be treated by
active exercise for all the unaffected fingers and bandages must
be applied 30 us to allow thus to be done. The hand 15 elevated
on pillows, and pemicillin 18 given 1n doses which vary according
to the sevenity of the mfection.



CHAPTER 14
INJURIES OF THE UPPER LIMB

THE WRIST
Open wounds
CuTs in the front of the wrist are not uncommon. They may
occur 1n a fight with knives or an accrdent 1n which the patient
has tried to protect humself n falling through a pane of glass.
The latter cause 18 not now so frequent because motor-car
windscreens are made of matenal that breaks into small fragments
instead of jagged splinters,

Many important structures leading 1nto or from the hand pass
across the front of the wrist. Of these the most superficial, and
most cusily injured, are the subcutanecous veins These will
bleed freely, but the haemorrhage can readily be controlled by
elevation of the mb and the application of a dresmng and
bandage or as a first a1d measure, by the tying of a handkerchief
round the wrist. The veins may require Iigaturing at the tme
that the wound 18 stitched.

The next important structure 18 the median nerve, which lies
towards the radiusl mde of the main group of tendons and is
quite superficial.

If a cut 18 deeper the tendons themseelves may be divided then
the radal artery the ulnar artery and the ulnar nerve. Finally
the cut may be deep enough to cause a compound fracture of the
lower end of the forearm bones or 1t may enter the wrist joint.

The paralysis which results from divimon of the median or
ulnar nerves 18 described on pages 109 and 110

On sdmussion to hosprtal the patent will be examined for
tendon and nerve njuries, and these will be dealt with appro-
prately (see Part One) The collateral arculation round the
wnist 18 very good and there 13 very little nsk of gangrene fol
Jowing division and hgature of both the radial and ulnar artertes
care must be taken however to elevate the Iimb and make sure
that the remuning arculation 1s not cut off by tight bandages or

plaster
118
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Closed inyuntes of bones and joints

Owing to the very strong ligaments round the wrist the joint
18 very rarely dislocated any force which could distocate the joint
18 much more likely to cause a fracture of the lower end of the
radius.

Fracture of the scaphod

The scaphoid 13 2 small bone of the wnist which lies ,ust proximal
to the thumb and index fingers. It may be fractured by a fall on
the outstretched hand Deformuty does not occur but union
1 very often delayed because the fracture has cut across the
blood supply of one half of the bone, The fracture 15 treated
by plaster of Pans which ncludes the thumb metacarpal in the
posttion of funchon the plaster 18 left on for mx weeks At the
end of mx weeks very careful check X rays are carned out and,
if there 1s no union the plaster 1s repeated If there 15 delay
due to & poor blood-supply union may not take place for possibly
six months. If non union 1s allowed to cccur the patent will
later develop an osteoarthritis of the wrist, for which he may
require an arthrodesa,
The other bones of the wrist are rarely fractured.

Colles fracture

Thuis 15 the name given to # fracture of the lower end of the radius
Like the fracture of the scaphoid, and many other injuries of the
upper limb 1t 18 frequently caused by a fall dunng which the
patient has stretched out his hand to save himaelf

The fracture passes transversely through the radius about ha!f
an inch above the wnst joint, and the area of maximal tenderness
18 over the fracture Line.

The lower fragment 18 forced backwards and rotated away
from the ulna. The deformuty 13 very easily recogmzed. It 1
reduced by traction on the hand by one person while another
;f;;mon pulls t}:]he opposite way on the upper xrm  the lower

gment 18 then mam forcal
tgment 1 o pulsted bly forwards and towards

Reduction 15 muntained by a plaster of Pans s,
back of the forearm #nd hand as tPar as the mmmgnh:lnn:lc‘ﬁg:j:
the splint 1 held 1n pesrtion with a wet cotton bandage.
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A check X ruy 13 taken to confirm reduction, and the patient
immediately starts finger exerases while keeping the imb cle
vated. After three to five days ewelling will have subsided and
the cotton bandage may be replaced by one of plaster of Pana.
The complete cast 18 worn by the patient for five weeks and he
should be able, while weaning 1t, to do afl work except heavy
manual labour

Anterior dispia.ement of lower radial fragment

Thus fracture 1s caused by a fall on the back of the wnst and 1t
18 much less common then a Colles fracture. It 1s sometimes
called a Smth 5 fractureand sometimesa reversed Colles’ Treat
ment 15 the same as for a Colles fracture, but the manipulstion
will naturzlly be done 1n the reverse direction.

THE FOREARM

Fracture of the ulna

The ulna hes close under the skin along the medul aide of the
back of the forearm. If a person 1s threatencd by a blow that
may strike his head he frequently raises his arm 1n defence, and
the full force of the blow 18 then taken by the ulnz  The resulting
fracture may be sumple or compound, depending on the nature
of the weapon with which he was struck.

In the treatment of a Colles fracture the plaster need only
extend to the upper end of the forearm. In ulnar fractures,
however the plaster must be extended past the elbow This 18
because 1 low radial fracture 15 not duturbed by rotation for
part of the function of the radius 1s to rotate round the ulna.
The ulna should remsin as a rigid bone round which the radius
can turn a fracture breaks that ngidity which can only be
restored and muntaned by fixng both the wrist and elbow
jomts 1n plaster If rotation 1s permutted then delayed union 18
probable and non union posstble

The elbow 18 usually placed in plaster so that the arm and the
forearm are at a nght angle but if both forearms have been
mjured one of the elbows must be flexed sufficiently for the
patient to be able to reach his mouth with that hand

The plaster should not stop just above the elbow but should
imelude the whole of the upper arm. If this 1s not done the upper
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reduction 18 required 1n order that pressure on the artery may be
relieved thereafter one must make sure that no tight bandages
or plasters are apphed.

If the blood supply 18 completely cut off, the patient may lose
hus hand or forearm from gangrene. On the other hand a severe
reduction 1n blood supply which 18 not enough to cause gan
grene, will cause an ischaemic necrows and contracture of the
forearm muscles Ischsemic contracture 1s most commonly
scen m this mite although 1t may sometimes occur 1n the calf
muscles after leg injuries

The median and ulnar nerves also may be damaged at the
ume of injury or have their blood-supply cut off. This comph
cation will make the paralysis and contracture worse but 1t 13
not common

Supracondylar fracture of the humerus

As the name 1mplies, this 18 a fracture which lics yust above the
condyles of the humerus, It is most common 1n children and,
as usual, most commonly follows a fall

The fall occurs while the elbow 18 bent and the radius and
ulna are dnven upwards and backwards the humerus snaps
just above the elbow, and the lower fragment together with the
rachius and ulns, carries on towards the back of the humerus.
The fracture 18 rarely severe enough for there to be actual up-
ward displacement, but the lower frugment of the humerus 15
hinged backwards. This becomes most obvious if & lateral
X-ray 13 examined,

Differentiation from a dislocation of the elbow can usually be
made by carefully examining the pontion of the tip of the ole
cranon 1n relation to the two humeral condyles. If a student 18
not sure what the norma! positions should be he can always
make a check by examuining the patient s other elbow

The exarmnation 1s made as follows one finger or the thumb
18 placed on the medial condyle of the humerus the next finger
1 placed on the tip of the olecranon of the ulna, and the next on
the lateral condyle of the humerus. If there has been a supra
condylar fracture all three will have moved back fogether but
if there 13 a dislocation of the elbow 1t will be found that onfy
the olecranon has moved backwards

The elbow must on no account be flexed dunng first ad
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treatment, but should be splinted in the position which the
patient finds most comfortable

In hospital the fracture 13 reduced by steady traction and thea
by forced flexion to carry the lower fragment forwards to n
proper position

The elbow must then be kept flexed 1n order to prevent the
deformity from recurring  but care must be taken to see tha the
flexion 13 not 30 acute that the circulation 1s cut off It sheyld
be possible to feel the radial pulse at the wnst, and the grey
lation 1n the finger nails must be good.

A plaster splint 1s applied down the back of the arm and oyer
the elbow to the metacarpal necks 1t 18 then bandaged on1n yych
2 way that there are no tight bands of bandage crossing the fry-y
of the elbow

A check X-ray 1s taken to confirm reduction GE N rapy o
awilable) and the patient 13 returned to bed. The elbow 1 |
flexed by a collar and cuff sing passing round the Whstand o
neck. This keeps the hand elevated and the fingers can be exer
ased. The arculation 1 very carcfully watched  If there gy =y
ngn of obstruction to the arculation the bandage mugt be dinde
along the whole length of the arm and forearm. If the
stll remains obstructed the hand must be lowered 4
order to reduce elbow flexton. It s better for the deformy =
recur than for the pattent to develop etther an tachaemye ®
of muscle or gangrene of the imb ooy

If the elbow has been kept flexed, the plaster
after the swelling has sut}:mded and tlfe mgy&?‘c‘ﬂ
home. The fracture 1s usually united i four to m't:h,h o

Duslocation of the elbow
Dulocation may occur n ather children or
location 18 usually backwards and can be reduceq Te gy,
by the same manipulation as that used for ﬁd“tﬂv
fractures—namely traction of the forearm fou(,':‘?%“h,
of the clbow by feroy
Plaster fixation 13 not necessary after reducty,
dulocation. An X ray should always be taken l.&:ln:ple
1n order to exclude an assocuted fracture wing - <ty
t€parate treatment. =y
The patient wears 2 collar and—cuff shing for thny
Yy and
_—
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reduction 18 required 1n order that pressure on the artery may bo
relieved  thereafter one must make sure that no tight bandages
or plasters are applied.

If the blood supply 18 completely cut off the patient may lose
tus hand or forearm from gangrene. On the other hand 2 severe
reduction 1n blood-supply, which 18 not enough to cause gan
grene, will cause an 1schaemic necroas and contracture of the
forearm muscles Ischaemic contracture 13 most commonly
scen 1n this site although 1t may sometimes occur 1n the calf
muscles after leg mnjuries.

The median end ulnar nerves alao may be damaged at the
tume of wnjury or have their blood supply cut off This compli
cation will make the parzlysis and contracture worse, but it 13
not common.

Supracondylar fracture of the humerus

As the name mmplies this 18 a fracture which lies just above the
condyles of the humerus. It 13 most common 1n children and,
as usuxl most commonly follows a fall

The fall occurs while the elbow 18 bent, and the radius and
ulna are dnven upwards and backwards, the humerus snaps
Just above the elbow and the lower fragment, together with the
radius and ulna carries on towards the back of the humerus
The fracture 13 rarely severe enough for there to be actual up-
ward displacement, but the lower fragment of the humerus 1a
hinged backwards. This becomes most obvious if a lateral
X ray 18 exammed.

Differentiation from a dislocation of the elbow can usually be
made by carefully examining the positton of the tip of the ole
cranon 1n relation to the two humeral condyles, If 2 student s
not sure what the normal positions should be he can always
make a check by examuning the patient s other elbow

The examination 18 made as follows onc finger or the thumb
18 placed on the media! condyle of the humerus, the next finger
18 placed on the tip of the olecranon of the ulna and the next on
the lateral condyle of the humerus. If there has been a supra
condylar fracture all three will have moved back together but
if there 13 a dulocation of the elbow 1t will be found that only
the olecranon has moved backwards.

The elbow must on no account be flexed dunng first aid
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treatment, but should be sphinted 1n the postion which the
patient finds most comfortable

In hospital the fracture 18 reduced by steady traction and then
by forced flexion to carry the lower fragment forwards to 1ts
proper positton

The elbow must then be kept flexed 1n order to prevent the
deformty from recurring but care must be taken to see that the
flexion 18 not so acute that the arculation 1s cut off It should
be possible to feel the radial pulse at the wrist, and the circu-
lation 1n the finger nails must be good.

A plaster splint 13 applied down the back of the arm and over
the elbow to the metacarpal necks 1t1s then bandaged on1n such
2 way that there are no tight bands of bandage crossing the front
of the elbow

A check X ray 18 taken to confirm reduction (if X-rays are
available) and the patient 13 returned to bed. The elbow 18 kept
flexed by a collar and-cuff sling passing round the wnst and the
neck. This keeps the hand elevated and the fingers can be exer-
ased. The circulation 18 very carefully watched  If there 1s any
ngn of obstruction to the airculation the bandage must be divided
slong the whole length of the arm and forearm. If the arculation
still remains obstructed, the hand must be lowered a little 1n
order to reduce elbow flemon It 18 better for the deformuty to
recur than for the patient to develop either an 1schaemic necroms
of muscle or gangrene of the imb

If the elbow has been kept flexed the plaster may be completed
after the swelling hes subsided and the patient allowed to go
home. The fracture 1s usually umted 1n four to six weeks,

Dislocation of the elbow

Dislocation may occur 1n either children or adults. The dia
location 13 usually backwards and can be reduced fauly easily
by the same manipulation =s that used for supracondylar
ely traction of the forearm followed by flexion
of the elbow

Plaster fixation 18 not necessary after reduction of x umple
dulocstion. An X-ray should always be taken after reduction
1n order to exclude an associated fracture which may require
1eparate treatment,

The patient wears a collar and—cuff sling for three weeks and
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duning this time he regularly excrases hus wrst, fingers and
shoulder  As s00n as the pain becomes less he can begin to grve
the elbow gentle exerases, These are steadily increased after
the removal of the aling until full power has returned to the
muscles and full movement to the jont. This kind of exercising
must be done following all fractures or dislocations  After elbow
mjunes the patient must practise hard at pronation and suping

tion as these movements are often more difficult to regain than
are fievion and extension.

Fracture of the head of the radwus

A muld fracture 1 treated by rest in & aling for three weeks, if
the fracture has gone through the radial head into the jomnt,
however, one part of the bone may be displaced o that there1s x
nsk of osteoarthntis later In this case 1t 18 better to perform
an open operation and remove the head of the bone altogether

Fracture of the olecranon
When the olecranon 1s fractured the triceps muscle will tend to
scparste the bonv fragments and they can rarely be brought
together, cven by treating the elbow 1n plaster with full extension
of the elbow

If acparanion persists after full extension, the fragments must
be brought together by an open operation and then either wired
together or fixed by a metal plate, or a screw

After treatment of elbow pyuries
Reaction to passive stretching or frequent manipulations of the
elbow 18 probably worse than 1n =ny other joint. All excrases
and attempts to mprove movement must be made by the
patient s own efforts

Sometimes an elbow njury may be accompanied by a partaf
stripping of the periosteum and the formation of a haematoms
round the jomnt and in nearby muscles. This haematoma may be
invaded by bone-cells, which will then form bars of bone in the
tisaues and parts of the muscle close to the joint. This condition
is known as myomts camficans. Active exercise will cause 2
further spread of the haematoma and the formation of more
bone, 80 early myosinis should be treated by rest.
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1f the bar of bone is large and causes obstruction to movement
1t can be removed some months later when the activity of repair
has ceased

THE ARM
Soft tssues

The 1mportant blood vesscls and nerves of the arm, with the
exception of the radial nerve, all pass down the medial s1de of the
arm and are therefore protected from damage due to most
njuries.

The radial nerve begins 1ts course in the axilla and then passes
spirally downwards round the back of the arm, In its course 1t
lies very close to the humerus and, 1n fact, at one point 1t actually
makes & groove in the bone,

In the case of an open wound with a panga or machete, the
nerve may be dinided and the wound may or may not be accom
panied by & compound fracture of the humerus. In 2 closed
fracture also 1t may be bruised or divided or caught between the
fracture ends Cases have also been seen of paralysis of the nerve
as the result of the deep injection of drugs, for example emetine,
If intramusclar injections are given in the arm they should be
grven into the deltoid above the level of the nerve but these
1njections are better given cither into the upper and outer quarter
of the buttock or 1nto the outer mde of the thigh.

The mdial nerve 15 almost entirely a motor nerve. Paralyms of
the nerve due to injury 1n the arm results in paralysis of the exten-
sors of the wrist (drop wnist) of the thumb and of the metacarpo
phalangeal joints Sensory loss 1s confined to a small ares on the
back of the hand between the first and second metacarpals and a
strip along the back of the forearm.

The wnist extensors must be prevented from over-stretching
until they have recovered  Thus 18 done by applying a cock up’
splint of metal or plaster to support the wrist in a slightly ex-
tended posthion. The splint 18 removed every day so that the
wrst joint can be put through s full range of movement 1n
order to avoid stiffness The muscles may also be given electrical
stimulation 1 order to reduce the amount of degeneration 1n
them  this will only be effective 1f 1t 18 started very soon after the
injury and given very frequently

As the nerve 1 almost purely motor recovery 1 extremely
good, either after mmple brumng or after suture. If smple



126 REGIONAL BURGERY—THE LIMBS

bruising 15 suspected the patent 18 becrva
three to four months If t}.)hcne 18 nokcrséuvunml;alfza thxtmm f:;
the nerve can then be explored, pe
Occamonally the nerve may be so badly demaged that 1t cangot
be repared or clse the patient may not be seen until many
months after the mjusy In this case very good results can be
obtamned by transplanting some of the fexor muscles of the
front of the forearm to the extensor tendans,

Fractures of the humeral shaft

Fractures of the shaft of the humerus are easily diagnosed, be-
cause of the abnormal mobility which appears at the fracture
site. After meling @ diagnomn of a fructure, the next step in
eXarmnation 18 to make sure, by testing extension of the wrist,
that the radial nerve has not been damaged. This 19 unususl
but we have already pointed out that 1t can occur and must be
treated,

The pull of the arm muscle causes angulstion at the fracture
site, but gravity pulls the arm downwards and prevents any
overniding of the fragments unless the effect of gravity 1s ehm
nated by supporting the arm at the elbow

This fact gives the clue to the best method of treatment.
The elbow must never be supported, but 1a allowed to hang
down by the patient s mde. The elbow jount 1s flexed and the
wrnist supported 1n 2 collar and-cuff shng  Further support 1
then given to the fractured bone by 2 U shaped plaster splint,
which passes down the outside of the arm, round the elbow and
up the wner side to the anlla. The aphat 19 not bandaged on
with plaster of Paris, as the plaster would very soon become Joose
owing to wasting of the muscles It 1 better to fix the splint
with an ordinary bandsge, which can be removed and reapplied
more tightly every two or three days.

Movement can soon be begun in the wnst and small move
ments made 1n the elbow The arm is kept to the side for two to
three weeks, and then gentle shoulder exercucs cen be begun. In
the great majonty of cases the fracture 18 clhinically unsted 1n about
xix woeks. It 18 only 1 very rarc cases that non union ocCurs
this may require open operation and complete fixstion of the
humerus m plaster ‘The humerus can only be completely fixed
in plaster if the Iatter controls the wrst elbow and shoulder-
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jomnts 'To control the shoulder-joint the plaster must be put on
as a shoulder spica round the trunk as well

THE SHHOULDER

The function of the shoulder-joint is to pronide free movement
1n every direction  The arm may be flexed, extended adducted,
sbducted rotated and ‘circumducted’ The last term means
that the arm can be moved round 1n arcles 2 complicated move-
ment which involves the use of all the other movements 1n turn

Of all the movements at the shoulder the most important are
ebduction and external rotation  If abduction 1 full the arm
oy be lifted away from the body until it 18 parallel to the ground
but 1t cannot be lifted above the head until 1t 13 also externally
rotated. This can eamly be tested on yourself by rotating the
arm inwards and then abducting 1t as far as 1t will go.

The ordinary poution of the arm 1 a slmg 18 that of internal
rotation and adduction, and this 18 unfortunately the posrtion in
which the shoulder 1s placed 1n the treatment of all injuries that
we have g0 far conmdered. The shoulder must never be allowed
to become stiff 1n this posiion abduction and, especully ex
ternal rotation exercises should be begun as carly as poamble.

Thus 18 particularly important 1n elderly people as their joints
are much more liable to become stiff It must also be remembered
that adhesions and stuffness may follow a bruwsing of the shoulder
Jjomntand that the joint may easily be brussed at the same time
that a patient develops a Colles fracture.

If there 13 anry serious nisk of permanent stiffness the shoulder
must be treated in the position of function. The arm 13 abducted
to almost & right angle, and 1t 18 then brought forwards and
externally rotated a few degrees  When 1t 18 o the proper posi-
tion the paticnt ¢ hand 1s able to touch hus forchead by flexion of
the elbow This poartion may be mmntuned by a plaster spica
or by the support of an seroplane spliot.

Duslocation of the shoulder

In order to allow the very great range of movement required at
the shoulder jomnt, the ligaments of the joint are not strong  The
main strength of the joint ies in rts surrounding muscles A severe
$trun on the joint mgy cause 1t to be dislocated. The shoulder
15 probably more commonly dulocated than any other joint.
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The joint 18 usually dislocated while the arm 18 rsed shove
the head, and the upper end of the humerus 1s then duplaced
downwards into the axilla i front of the scapule. It remains
there when the arm 18 lowered to the side. The shoulder may also
be dislocated by a blow on the back of the shoulder or, agam, by
a fall on the outstretched hand.

Reduction can be carmied out farly easily by one of two
methods It can be done without an ansesthetic if 1t 15 done
slowly and carefully, but 1t 18 more comfortable for the patient 1f a
general ansesthetic 18 given, Also if the annesthetic 18 deep
enough, the muscles will be fully relaxed.

Method ome The secret of this method 13 to obtan first of
all, full external rotation of the humerus The elbow 18 flexed,
one hand holds the elbow fixed to the patient s side and the other
takes hold of his wnst and then slowly but steadily rotates the
humerus outward. When this has been done, but not before, the
elbow 1s carried acrosa the patient s chest while the hand holding
the wrist mauntans the external rotation The head of the
humerus usually slips back into pomtion. The most important
step 18 the slow external rotation.

Method two This method may be used at once or if method
ono fails It 1s called the Hippocratic method, 2 1t was first
described by Hippocrates more than 2,000 years ago

The patient lies down on & couch and the surgeon standing
oppostte the patient s thighs and facing his head, takes off hus
own shoe from the foot nearest the patient. He then takes hold
of the patient s wnst with both hands and places hus foot 1n the
anlla. Traction 18 exerted on the arm which is then carmed
(adducted) acroas the patients body The surgeon s foot acts
as a fulcrum for the long lever and the head of the humerus

moves outwards mnto its proper position.

After treatment

After the dulocation has been reduced the anm 18 kept tn & coller
and-cuff sling for three weeks. This keeps the arm nternally
rotated and allows the jomt capsule to heal. After the first few
daye gentle shoulder movements are begun but full external
rotation and sbduction are not tried until the whole three weeks

has elapsed
If this precaution 15 not taken the hole 1n the capsule may never
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heal and the patient 18 hable to develop a recurrent dislocstion
whenever he strains his arm above his head

Recurrent dislocations are reduced very much more easily
each tme that they happen, but the hability to dislocation 13 &
defimte disability, and open operation may be required to repair
the hole in the capsule.

Fractures of the upper end of the humerus

Fractures of the neck of the humerus arc so close to the joint
that they are included here as shoulder injuries.

There are several vaneties of fracture of the humeral neck that
require special knowledge for their correct treatment. Some
mild ones, with very slight displacement, may be treated simply
in a sling, while others will require the support of an acroplane
splint to correct deformuty and possibly conttnuous traction on
the arm to mamntaun reduction

Rupture of the supraspinatus tendon

The supraspinatus tendon passes over the top of the shoulder-
Jount, comung from the back of the scapula and pasming under-
neath the acromio-clavicular joint. It 1s responsible for the first
few degrees of abduction of the arm, as the posttion of the deltord
docs not allow the deltord to abduct until the arm 15 already a
Iittle way out from the mde of the body

The tendon of the supraspinatus degenerates as a patent
becomes older and 1t may be ruptured if too great @ strain 1s put
onit. The patient has then quite conmderable disability as he
cannot begin the movement of arm ehduction, In these cases the
tendon must be sought at open operation and sutured.

Fracture of the clavicle

The fracture 15 usually caused by & fall in which the patient lands
on hi shoulder The clavicle gives way towards its outer end
and the shoulder 12 allowed to move forwards and mwards by
the overnding of the bone-enda.

The deformuty 18 corrected by the reverse movement of bracing
the shoulder joints backwards It 18 then held 1n posrion by a
figure-of-cight bandsge passing round the front of each shoulder
and crossing over at the back of the patient.

AMA-§ K
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The patient mits on 2 stoo! and braces his own shoulders
back with hus hands on his hups. Pads of wool or felt are placed
m the snlla, and the figure-of-eight bandage 13 applied with
plaster of Par1a

Healing 13 extremely raprd and 1s almost always complete when
the plaster 18 removed at the end of three weeks  As a rule no
X rays are necessary

Fracture of the scapula

The scapula may be split by a direct blow over the bone. The
bone 18 well surrounded by muscles displacement 1s shght and,
if 1t does occur 1t 18 unsmportant. 'The muscles hold the broken
pieces of bone together and they unite 1n about three weeka The
arm 18 kept at rest for a short time to relieve pan and then 1
exercised by increamng amounts

Tear of the brachial plexus
‘The brachial plexus may be torn by a fall from & hesght on to the
side of the head and shoulder The head and shoulder are forced
apart and the nerves passing from the neck to the arm are torn
across, close to thetr ongin, or are pulled out by thesr roots from
the central nervous system. The author has seen only two cases
and both arose from the bad habrt of Afnican lahourers who
stand 1n the back of lornes travelling at lugh speed. They msy
then be thrown out of the lorry on to the road as the lorry turns 2
corner

Recovery from 2 traction 1njury is very rare, as the nerves have
been badly damaged and are repaired by dense scar tissue which
the axons cannot penetrate.

Paralyma 15 most marked 1 the upper roots of the plexus
which will paralyse the deltord and pectorz] muscles and possibly
the flexors of the elbow

If parslyms 1s permanent the patents condition may be
improved by arthrodesing the shoulder 1n the postion of func

tion and either arthrodesing the elbow at a nght angle or trans
planting the triceps tendon round to the front of the arm and

attaching 1t to the lower end of the bicepa.



CHAPTER 15

NERVE AND OTHER LESIONS IN THE
UPPER LIMB

INJURY

THE more common injuries to the upper hmb nerves have
been discussed 1n the last chapter They were division of the
median or ulnar nerves associated with & cut wnst, brursing or
divimion of the radial nerve 1n assocation with & fracture of the
humerus, and a tear of the brachial plexus due to = fall on the
nde of the head and shoulder

BIRTH PALSY

Sometimes a child may be born with a paralysis of an upper
hmb This 1z not a congenitzl lesion due to any fault 1n develop-
ment but the result of a traction mnjury which takes place at the
tume of birth. It rarely follows a normal delivery but 1t may be
the result esther of a forceps delivery when the head 1s delivered
first and there 1s difficulty 1n extracting the shoulders or of 2
breech delivery when the ¢hild comes out feet first and there
18 difficulty 1n extracting the after-coming head. Too much
force may be applied by the midwife or doctor 1 trying to extract
the chuld and the brachial plexus becomes damaged.

The most common type 13 an 1njury to the upper roots of the
plexus, with the result that the paralyms affects the deltord,
pectorals and biceps. The arm hangs by the mde, and as the
biceps can no longer supinate the forezrm the hand 18 rotated
invrards by the pronators.

In the majonty of cases the nerve roots have only been brumsed,
and recovery takes place within 2 month. Meanwhile the mfant
must have the paralysed muscles rested on a small aeroplane
splint, which can be made from Cramer wire.

Sometimes especually following breech delivery when the
child s arm may be stretched above its head, the maimn foree of
the mnjury falls on the lower roots of the brachizl plexus, This
results 0 2 mixed motor and sensory paralyms that affects the

131
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small muscles and skin sensation 1n the hand  If recovery does
not occur, the result will be very smular to the paralyms caused
by leprosy (see below)

BPASTIC PARALYSIB

A type of paralysis 1s sometimes seen 1n infants 1n which the
muscles are stiff and the child cannot control them propedy
Frequently the paralyss affects speech also and the chuld may be
slightly mentally defectrve.

One of the principal causes of spastic paralyms 1s damage to
the motor cells i the brain by haemorrhage into the brain which
may follow squeening of the head dunng a difficult delvery

There may be constant, uncontrolled movement of the upper
limbs and muscles of the face, and when the child attempts to
grasp anything or to speak, the muscles go into severe spasm.

Very little surgical treatment 1s available, but the chuld 1f 1t 13
mtelligent enough, may be trmined by phyaiothernpists to exert
& better control over 1ts muscles. The chief thing the child hes
to learn 18 how to relax.

LEPROSY

In the upper imb leprosy most commonly affects the ulnar
nerve at the elbow and the median nerve at the wnist frequently
only an ulnar paralysis 1s scen. Paralysis may sometimes be pre
vented by incision of the affected nerves n the early stages

The paralyns 13 both motor and sensory and the deformity
that develops shows which nerves are affected.

No treatment 13 avadlable to restore function to the nerves 1n
the Iate stages, as they contan dense fibrous scar tissue which
compresses the exons

Considernble asmistance, however, can be given to the patient
by tendon transplantation operations As the median nerve is
rarely affected above the wrust, the flexors of the fingers are itact
and 1t 13 possible to make use of the superficial flexors to take the
place of the paralysed small muacles

The superficual flexor of the ning finger can be taken across to
the thumb 1n order to restore its power of oppositon and the
remaining flexors can be taken round to the back of the fingers
and attached to the extensors #o that they take the place of the
lumbricals and interosser
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POLIOMYELITIS

myelitis 13 distinguished from other forms of paralysis by
sct that 1t 18 o purely motor paralysis with no sensory loss
hat the paralysts 13 most rregular in its distnibution.

» have seen that a tear of the upper roots of the brachial
s will give a paralyms of the deltoid, pectorals and biceps
. 2 median nerve myury will gne a paralysis of the small
Jes of the thumb In poliomyelitis there may be a parnlys:s
¢ deltord and of thumb opposition while the biceps and the
| thumb flexors escape or there may be any other combna-
of muscle paralyms The extent of the paralyss also vanes.
» muscles may be weak, some very weak and some totally

yaed.
ace the disgnonis has been made, treatment wall be carrted
s descnibed 1n Chapter 9
hen the stage of final recavery has been reached, the patient
:be carefully examined to see if there 13 anything further that
se done In doing this, 1t 13 remembered that the purpose of
cles 13 to move joints Each joint 18 examined mn turn 1n
r to sec what movement the patent has lost.
there 15 total parulysis of the arm, there will be no pomnt in
rodesing the shoulder or anyother joint butif the patient has
ul function 1n the fingers, he will be able to make some use of
bmb 1f shoulder elbow and wnst are arthrodesed in the
tion of function. In other cases, tendon transplantations
be carmed out. Examples of these are, transplanting the
:ps to the biceps 2310 a brachial plexus injury transplanting
arm fiexors to take the place of weak extensors as 1n a radial
y snd transplantation of finger flexors as 1n ulnar paralysis

OBTEOMYELITIS

eomyelitis 18 rare 1n the small bone of the finger and hand, but
iy occur occamonally in the humerus, radius and ulne,

MALIGNANT TUMOURS

coma ray develop m muscle or bone. A rapidly growng

g
soma of bone may cause local pain, heat and redness, and
refore 1t may be mustaken for an acute osteomyehtis. If an
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apparent osteomyelitis does not appear to be behaving as 1t
should, an X-ray should be taken, to exclude a sarcoma. It is
dangerous to incse a possible sarcoma either in the mistaken
diagnosis that infection 18 present or to take a biopsy specmen for
laboratory examunation. The inaston may lead to a rapid spread
of the tumour through the body

If the dizgnoms 18 made by clinical or radiological methods the
limb should be amputated a3 soon as poamble. The prognoss,
however, will be very bad, particularly 1f an X ray of the chest
shows that secondaries are already present in the lungs

An epithelioma of the skin is not often seen 1n the upper limb
but may develop 1n an albino following prolonged exposure to
the sun It 1s then found most frequently on the exposed
shoulders

ARTHRITIS

Septsc arthritis

Septic arthritia may occur in any of the larger joints of the upper
hmb An acute septic arthntis of the shoulder Is particularly
common 1n infants The shoulder joint may require repeated
aspiration or even incision in order to provide drainage but,
fortunately, recovery usually follows modern treatment with
penucillin of the condition 1s diagnosed early enough. The
diagnosis 1s not easy to make 1n a small infant who cannot com
plan or indicate where the pain 18 situated, and one must always
be ready to find acute arthntis 1if it exnsts This difficulty in
diagnonis applies to all infants and 1f an infant has an unex
plauned high fever, all the mb jomnts should be examined.
(The ear-drums should be examined as well for the temperature
may be ansing from an acute otitis media )

If tenmon is not relicved at an carly stage by aspiration or
inciston, an acute infection of the shoulder joint may cut off the
blood-supply of the head of the humerus, which will then be
destroyed. Arthrodesis may be required for the disability which
results,

Acute septic arthritis of the shoulder 1s treated by resting the
part on an aeroplane splint, together with traction

If the elbow- or wnst joints are affected they arc treated 1n
plaster of Paris 1n the posntion of function
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Tuberculosnts

Tuberculous arthritis 13 less common in the upper limb than 1t 1a
1n the spinc or lower limb, but 1t should be suspected 1f chronic
arthnns 1s present.

Gonococcal arthnitis

This also 13 uncommon 1n the upper mb, but 1t may affect the
wrist.

Frozen shoulder

Middle-aged patients sometimes develop a very suff panful
shoulder The exact cause of this has not been discovered, but
1t appears to be an inflammation of the higaments and soft tsues
round the joint and so can be cafled & penarthnns of the shoulder
Heat and exercises may be tried but give very Dttle relief,
The patient, however feels that somcthing has been done to
help hum, and further courscs of treatment may be repeated from
time to time. In the course of a year to eighteen months the
pain and stuffness slowly disappear

BRACHIAL NEURITIS

Like sastica, brachial neuritis was formerly thought to be due
to actual inflammation of the nerves. It 1s now conmdered that
most cases result from 1mitation of the roots of the nerves 1n the
spinal canal ‘The irrtation may be caused either by prolapse
of an intervertebral disc or by arthrits of the intervertebral
Jomnts of the cervical spine.

Most cases respond to rest 1n bed, and this may be sccom-
panted by heat and deep massage 1n order to relieve the spasm of
the cervical muscles. Traction applied to the neck jounts by o
head halter and weights 13 often a great help

In chronic cazes, s mampulation of the neck may help to break
down adhesions round the joints, but this must be done very
carefully and without an anzesthetic, in case the manpulation
1 carned too far and the spinal cord 15 damaged.

CONGENITAL ABNORMALITIES
Additronal fingers

Sometmes, 1n development, 2n extra finger be f
may ormed o
one finger or the thumb may be doubled. The extra ﬁngc:‘
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usually appears on the ulnar border of the hand just above the
Lttle finger It 13 easily excised and this can be done soon after
the child 1s born.

Double fingers have to be dealt with more carefully The
finger or thumb may be double the whole way up or only in the
last one or two jounts and before removing the extra portion the
surgeon must deczde which one will be of most use to the pattent.

Webbed fingers

In webbed fingers the fingers have faled to separate during
development and they may be webbed together wath skun either
at the base only or the whole way up

It 13 quite easy to divide the web but the skin available after
the division 1s qurte insufficaent to cover the resulting raw sur
faces. If akin-grafts are not applied the scars which result from
healing will cause conmderable deformity and disability when
they contract.

When normal adult fingers are scparsted, there 1s nearly half
an inch between them at their bases on the palmar mde. This
gap must be filled with skun if full function 18 to be restored,
either following congenital webbing of the fingers or scarring from
deep burns  The grafts should be composed of the full thickness
of the skin becauso thin Thiersch grafts will contract and the
disebility will recur
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plasters
1 ¢ plaster 15 a plaster cast that extends from the gromn
Just below the knee to the heads of the metatarsals A
rubber tyre 1s then added to the plaster so that it hes
sront of the heel. The patient 13 then taught to walk
otherwise he may develop a bad habit of walking which
dufficult to correct after the plaster 1s removed.
1 2 person 13 walking properly he places one leg 1n front
sther he then hits the heel of the leg that has been left
until only the toes are touching the ground and the knee
1¢ forward to the same position as the other knee, Not
1 does he Iift the second leg off the ground and carry 1t
{ As soon as one foot has passed the other the knee 18
ened and the leg reaches the ground, heel first, in front
ther foot. The important points to remember are bring
1 the knee until 1t 1s opposite the front knee, Lift the whole
vard, straighten the knee and put the heel on the ground
¢ plaster extends to the groin, the knee cannot be bent,
patient can still walk well by tilting hus pelvis to Lft the
off the ground. He should not swing the leg out to the
try to walk with the good leg 1n front and the bad one
behind.
iient can often be taught to walk in plaster, or after 2
has been removed, by teaching hum first of all to mark
hat 15 to raise and lower each foot 1n turn on the same
[Chis makes him learn to put weight on the damaged leg
he learnt to do this with confidence he can then be
ve forward with gradually increamng stepa,

THE FOOT

of the toes may be caused by a crush
me of bare footed football 'The toes
nt mobility that the fingers have,
ortant, Dulocations and fractures

and the toe 1s then splinted
In#il the lwellmg hes subsided

the foot of the bed elevated

™ about, keeping the weaght
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about hus house without having to put on hus artificeal hmb or
use crutches.

If disease requires & higher amputation, the next practicable
level 13 a few inches below the knee, Any amputation lower
than that passes through an area with a poor blood supply and
1t does not heal well. The amputstion 15 made five and 2 half
inches below the knee, if the patent 18 to be fitted with gn
expensrve limb which hinges at the knee, but 2 shorter stump
about two inches long 1s better if the patient 18 to be supphed
witha pegleg 1n which he will kneel

Sometimes the amputation has to be made through the thigh
In these cases the longer the stump that 1s left, the better

Deformties artsing at the jonts of lower hmbs
Varus and Valgus These ere two terms which are met with con
stantly in the description of deformities ot injuries to the lower
lumb  Inavarus deformty the part 1s directed towards the oppo-
site imb whulst 1n & valgus deformity the part 1s directed away
from the oppoarte limb

‘The words are Latin adjectives and they agree with the nouns
they qualify Thus part of the deformuty of & club foot 1s a pes
varus a knock knee 15 1 genu valgum, and a discased hip fre-
quently results in a coxa vara.

In addrtion to & pes valgus or varus the foot may have either the
toes or the heel pointing downward  These defortmuties are known
as pes equinus and pes calcaneus

General treatment of npunes

Most injuries of the lower limb must first be treated by rest and
elevation. This can best be done by the patient Iying 1n bed
wath the foot of the bed rused on blocks  If the patient has been
1n bed for a long trme, swelling and oedema of his hmb tend to
occur after he gets up because the blood vessels have lost their
tone The same thing happens after the removal of a plaster
The patsent must be nstructed to look out for this swelling and
treat 1t by repeated elevation and exercises for a short while.
If the swelling 13 severe, the leg may have to be treated for a
short time with an elastic adhesive bandage.
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Valkang plasters

\ walking plaster 1s a plaster cast that extends from the gron
r from just below the knee to the heads of the metatarsals A
nece of rubber tyre 1s then added to the plaster so that 1t lies
ust 1n front of the heel. The patent is then taught to walk
roperly, othermise he may develop a bad habit of walking which
nay be difficult to correct after the plaster 15 removed

When 1 person 1 walkung properly he places one leg in front
of the other, he then lifts the heel of the leg that has been left
hehind until only the toes are touching the ground and the knee
has come forward to the same position 28 the other knee. Not
ill then does he Iift the second leg off the ground and carry it
forward. As soon as one foot has passed the other the knee 1s
strughtened and the leg reaches the ground, heel first, 1n front
of the other foot. The important points to remember are bnng
forward the knee until 1t 18 opposite the front knee, hft the whole
leg forward, straighten the knee and put the heel on the ground

If the plaster extends to the groin, the knee cannot be bent,
but the patient can stll walk well by tilung hus pelvis to Lt the
bad leg off the ground. He should not swing the leg out to the
nde or try to walk with the good leg 1n front and the bad one
always behind.

A patient can often be taught to walk 1 plaster or after 2
plaster has been removed, by teaching tum first of all to mark
tme that 1s, to rase and lower each foot in turn on the same
spot. This makes him learn to put weaght on the damaged leg
When he has learnt to do this with confidence he can then be
encourzged to move forward with gradually increasing steps.

THE FOOT

Phalanges

Fractures and dulocations of the toes may be caused by a crush-
ing mjury or during a game of bare footed football. The toes
do not have the same important mobility that the fingers have,
and slhight deformity 1s not important. Dislocations and fractures
are reduced by traction and flexion, and the toe 13 then splinted
by strapping 1t to another toe. Until the swelling has submded
thebm 11.; confined to bed with the foot of the bed elevated
on ¢ 18 then allowed to walk abou 1ng th

of bus body on the heel. " Lespiag the weight
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or possibly to pull off the tip of the lateral malleolus When a
small portion of bone has been pulled off the mechamsm s
known as avulsion.

Once the restruining band on the Iateral side has been com
pletely divided, the talus can ilt medally in rts socket. An X ray
mxy show no mgn of thus 1f 1t 18 taken 1n the ususl manner, 2
further X ray must also be taken with the foot forebly inverted
mn order to show any tilt of the talus that may be present.

When an X ray shows that subluxation of the ankle joint has
occurred, the ankle must be kept at rest n plaster until the liga
ment or bone has healed otherwise the patent will develop a
permanently weak ankle which will be hable to repeated strains
when walking on rough ground After swelling has subuded, a
wal(}iing plaster 18 applied from below the knee to the metatarsal
hea

Union of hgament or bone will not be sound for eight wecks
this makes a very big contrast with treatment of a mmple
sprain,

(c) Inpernon fracture of the medial malleolus Ths fracture
occurs when the force 18 even stronger  First the lateral ligament
18 torn or the tip of the laternl malleolus 1s avulsed, and the talus
subluxates the talus 1s then pressed strongly agsinst the medial
malleolus and may have suffictent force to break the malleolus
away from the tibia.

The nversion force may be carned even farther, until the
fibula bresks through the skin on the Iateral side, making the
fracture compound

An injury with severe displacement will require urgent
reduction and 1f a compound fracture 18 present, treatment will
be requered for the wound. A padded or split plaster or a plaster
splint, will then be applied and retained for two to three weeks.
When the swelling has subsided, 1 further plaster will be applied
without padding and any deformuty that has not been fully
corrected can be corrected at this stage

If dusplecement s mild, reduction can be delsyed until swelling
has subsided. A wooden back splint with foot piece 13 appled
the patient is confined to bed with the foot of the bed rused
and exercises for the toes are started at once. At the end of &
week to ten days the fracture 15 reduced and a walking plaster
applied, extended to just below the knee. The plaster must be
retained for esght to ten weeks.
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Eversion imjunies

If the foot 1s forably everted a number of different degrees of
mnjury will agun result, depending on the amount of force that
has been applied
(a) Eversion spram  'The hgament damaged in this case 18 the
one on the medtal aspect of the ankle. If this s the only damage
recerved, the 1njury can be treated 1n the same manner as inver-
sion sprans—that 18 by supporting the ankle with Elastoplast
strapping  The patient 13 encouraged to exercise the foot and
ankle, and to walk on the foot as soon 2s he can do so without
pun  The ligament will be fully healed in three to four weeks.
(b) Eversion subluzation of the ankle Subluxation can only
occur 1n &n eversion spramn if there 15 also a fracture of the fibula.
On the medial side, ather the ligament 15 torn or the tip of the
medial malleolus is avulsed, on the lateral side the fibula 18
fractured aither at the level of the ankle or ligher up 1n the leg
In the latter case the lower fragment of the fibula 18 torn away
from 1ts very strong attachment to the lower end of the tibia,
After reduction of the fracture and the subluxation a below-
knee plaster will be required for eight to ten weeks. Sometimes
a0 open operation may be required esther to nail the lower end
of the fibula back to the tibia or to reduce the fracture of the
medial malleotus if soft tiesue has been turned into the fracture.
() Evernon fracture dislocation of the ankle A very strong
eversion 1njury may cause the subluxation to become a dusloca-
tion, and this mxy become compound if the lower end of the
tibia breaks through the skin. A severe displacement will re-
quire emergency reduction, 1n order to relieve pamn and to pre-
vent sloughing of the skin where 1t 18 stretched tightly over the
lower end of the tibia.

THE LEG
Functional anatomy

The important bone 1n the leg 1 the tbia. It bears the weght of
the body through the femur at the knee-jomnt and transmits
the weight to the talus at the ankle. The fibula ts of lesser 1mpor

tance apart from the part 1ts lower end takes 1n the formation of
the ankle-joint, 1ts chief function 18 to provide the ongin and
insertion of muscles. A fracture of the fibular shaft slone 18
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unimportant plaster fixation is unnecessary and the patient can
bear wesght on the hmb after a few days reat. w

The tiba

The tibia lies close under the skin for 1ts whole length and frac
tures are frequently compound. This 1s especuslly lisble to occur
if both bones of the limb have been broken, so that deformuty
can o:;cmur and the sharp broken end of the tibia can break through
thes

Compound fractures

A compound fracture must be treated 23 an emergency It may
be poasible to auture the skin after excimon of the wound edges
and reduction of the fracture, or 1t may be necessary to leave the
wound open During the operation all loose bits of bone must be
removed and the fracture reduced and supported with & padded
orsplit plaster which extends from the groin to the toes. The limb
1s elevated by raising the foot of the bed. Excrcses for the toes
and quadriceps are begun at once.

The fracture may follow a street accrdent and be accompanied
by conmderable bruimng and infection of the wound If this 1s
the case rt will be unwise to suture the skin  Osteomyelitss of the
bone~ends may develop despite high doses of penvalin  The
plaster will then require to bo changed repeatedly until all
sloughs and sequestra have been removed and the fracture can
begin to unite.

The poaition of the bones and the length of the mb may be
mauntaned during plaster changes by the follomng method
The plaster 13 split down both ades (bivalved) and the top half
of 1t 1s removed Thus allosss the wound to be cleaned and re-
dressed or packed with soft paraffin gauze while the hmb s
still supported on the postenor half of the plaster A fresh
plaster splint 13 applied to the front of the [ymb and allowed to sct
hard before the other half of the plaster 1s removed and replaced
and the plaster completed

Very great care must be taken during all these plaster changes
to prevent the development of @ pes equinus  The foot wust
be kept at right-angles 10 the leg

Penucillin need no longer be given after the acute stage of the
infection has been controlled.
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Clased fractures

A subpenosteal crack fracture may be caused by a mild 1njury,
especaally 1f the bone has previously been rendered hard and
brttle by yaws infection. There 15 no deformuty, and the fracture
heals 1n five or s1x weeks1f it1s protected by awalking plaster cast

The most usual closed fracture 1s a fracture of both bones with
sideways displacement of the fracture ends and some shortening
The fracture of the tibia 13 sometimes transverse, but 1t 1s much
more common for 1t to be spiral or oblique.

If a transverse fracture 13 reduced 1t will remain stable with
plaster fixation, 1t 13 not easy however, to get good reduction or
to maintain reduction with an oblique frcture, as the bones can
eanly shide back into deformity again  If the shorterung 1s only
half an inch 1t 18 better to accept the shortening and thus get
quick healing and early movement of the joints with little staff-
ness, rather than take the nisks which go with traction or open
reduction.

Shortening which 18 more than half an inch should be cor-
rected. This may be done by traction or by open reduction and
1pplying a plate or tnserting a starnless steel screw

Traction 18 2pphied by driving a Steinmann s pin through the
lower inch of the tibra, attaching a stirrup to the pin and treating
the fracture on a Braun s splint with a weight of five to ten pounds
passed from the strrup over the pulley on the splint. One must
remember the danger of distraction with 1ts nsk of delay in union
and the weight should never exceed ten pounds  The foot of the
bed 1s ruused on blocks so that the weight of the patient wall pull
m the opposite direcion  After about four weeks the fracture
should be beginming to umte by callus and 1t will be possible 1o
apply a plaster cast and remove the pin,

Open operation gives very satiafactory results as long as 1t 18
done carefully with the mimmum of bruising of tissues and with
careful zscpms. Any plates or screws that are mserted are put
n from the lateral aide so that they do not lie close under the
skin. After open reduction and screwing or plating, the leg must
be supported 1n plaster from the groin to the toes

Plaster treatment of leg fractures

The plaster used for & fracture of the leg must extend from the
grom to the metatarsal heads whether the fracture be compound,
HMA-8 L
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closed or treated by open reduction and whether the patient 18 1n
bed or allowed to walk. The plaster must be kept on beyond the
tume when the fracture has umted till 1t has consolidated enough
for the leg to bear weight alone. ‘The shortest tme for which a
plaster should be applied 18 ten weeks.

The full length of the plaster to the grom 18 required 1n order
to fix the knee and #o prevent movement of the upper end of the
fracture. Movement will still be able to occur by rotation 1nstde
the plaster if the knee 18 not kept slightly beat. The knee should
not be bent more than about ten degrees, otherwise it 1s impossible
for the patient to exertase his quadriceps muscle properly The
patient ahould exercise his quadnceps from the first day after
the injury, by both contracting and relaxing the muscle and by
hfting the whole leg off the bed 1n 1ts plaster  The last exercise
cannot, of course, be done if traction has been apphed to the
lower end of the leg

In all cases of fracture of the leg the patient must not be allowed
to bear weaght on fus plaster until the fracture has begun to unite,
and this will be 10 8 mimimum of four weeks whether there has
been closed or open reduction. Once a walking rubber has been
applied and the patient has been taught to walk properly he may
return to duty as long es his work does not involve much walking
or standing

In a straightforward case he will return to hospital for final
removal of his plaster 1n a further six weeks making 2 total of
ten weeks since iyjury  He wall still require to attend the physio-
therapy department and carry out exercises at home untl full
power has returned to the quadnceps and the normal range of
movement has returned to the knee and ankle.

THE ENEE

Functional anatomy

The ligaments of the knee are extremely strong and asimple dis
locatron of the knee 1s never seen. It can only occur after
extremely severe violence and 1s usually accompanied by a
fracture of the neighbouring bones.

The strong ligaments of the knee protect the sides and back
of the joint the front of the joint 13 not protected by higaments but
by the quadnceps mechsmsm conssting of the quadriceps
muscle the patells, and the patellar higament. The quadnceps
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wusele 18 constantly used to preserve balance while standing and
to extend the knee 10 one stage of walking No one lying down
can attempt to rase the heel from the bed unless the quadnceps
muscle 13 first contracted

For some reason, which 1s not understood, this ssmple mechan-
1sm goes out of action after any knee or leg injury  The quadn-
ceps weakens, and its wasting can often be seen on inspection
the wasting can be measured with & tape measure passed round
the thugh. The result 18 a weak, unstable knee which s never
fully extended. Fluid in the joint collects under the patella and
the other recesses of the joint and cannot be absorbed every
small strain on the knee causes 2 fresh effusion

In order to obtmn full recovery from any knee or leg injury
the patient must be retaught how to use his quadriceps He s
first shown, on his undamaged leg how the quadnceps auto-
maticalty contracts before he rauised his heel and he 13 then en-
couraged to make the same cffort with the injured leg

The patient must carry out his exerciees repeatedly dunng the
day not only during the short time that he visits a physiotherapy
department but for several minutes every hour He must con-
tract and relax the quadniceps by itself and, 1f the leg 13 not fixed
to a splint, he must raise and lower the leg many times a day
If he has a plaster which extends to the groin he may be able to
chest by raiming the leg wath lup fleion wathout ever con-
tracting the quadneeps, and 1t must be seen that he does not
cheat m this way

Every time a medical asmstant or surgeon passes the patient s
bed he should pause for a miwute or two and agun encourage
him 1 lus efforts In this way the patient will have a well-
developed quadnceps when his bone or joint inyury has healed,
recovery will be greatly accelerated and the patient will have hittle

chance of developing a chronic treumatic synovitis of the knee-
jomnt.

Aaste traumatic arthrdu (or synovitis)
It has just been explained why recovery from knee 1y

yuries ma,
be extremely slow 1f proper attention w not pud to & knes eﬁuy

son and the asrociated weskness or 1 t
e ey pparent paralyms of the

The knee 13 the joint in which traumatic arthritis most com-
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monly develops Following & sprain, flrd rapidly collects 1n the
Jowt and Lfts up the patells. If the spran 1s followed very
rapidly by this effuston, then a haemarthroais 13 probably pre
sent while, if the swelling takes a fow hours to develop 1t is
probable that a mmple effusion of synovial flurd has formed.

The knee 18 carcfully examined for signs of other injury If
none of these 18 present the joint 18 aspirated and a Jones bandage
spphed to reduce the chance of further effuston. A Jones ban
dage consists of a layer of cotton wool passed nght round the
joint and for some distance above and below the joint. A flannel
bandage 18 applied firmby over the wool, and on top of this another
complete layer of wool 1s applied Finally a last layer of ban
dage 18 applied tightly to give firm even pressure,

The foot of the bed 13 ramed on blocks and the patient 18 en
couraged to exercise his toes and ankle and especially hus quadn
ceps

If quadriceps power 1s rapidly restored, the bandiage can be
removed 1n three to four days and exercises are continued. Any
fresh effusion must be treated by reaspiration and bandaging

Chrome traumatic synovitis

This condition may be seen following any leg inyury where re

education of the quadmceps has been neglected. There is a
small quantity of flud present mn the joint, but most of the
swelling 18 due to a marked dough like thickening of the syno-
vial membrane. The quadriceps of course, are markedly wasted.
The condition must not be confused with an wnfective arthntis

the treatment 1s purely that of restorstion of the power of the
quadniceps and nesther sulphonamides nor pensciilin are mds

cated

Imuries 1o the knee cartilages (memsci)
The tibia and femur are separated from each other by & medial
and latersl menucus of fibrous tissuc and cartilige  These
mernusc: are attached to the tibia and to the igaments at the sides
of the joint, but their mnner edges lie free in the joint space.
Erther of them, but especaally the media! may be torn by a
severe twisting strain such as may occur dunng s game of
football. The pattent usually then gives a history that when his
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knee was bent he has been unable to straighten it out again
Thus 18 known as ‘locking’ of the joint.

On examunation an effusion 1nto the knee-joint will be found,
together with tenderness over the cartilage between the tibia
and femur usually on the medial side of the pateliar tendon.
The treatment required is an operation to remove the cartilage

The condrtion 13 mentioned for the sake of completeness, but
1t 18 extremely rare amongst Africans.

Jount spram

The medial or lateral ligaments of the knee joint may be spramned
by a force which tnes to abduct or adduct the straight leg The
lhigament may be damaged at its middle or at 1ts attachment 1o
ather bone, and the injury will be accompanted by a traumatic
effumon.

On examination the maximum tenderness will be over the
damaged ligament or 1ts attachment to bone while 1f the tear 1s
severe, 1t will be possible to abduct or adduct the leg on the
femur 'This movement 18 quite 1mpossible 1 2 normal joint
when the leg 1s straight.

Mild cases may be treated sunply by aspiration of the effusion,
a Jones bandage, and quadriceps exerases  Severe cases will
require a groin to-toe walking plaster for six to eight weeks
OT even an open operation

FRACTURES ROUND THE ENEE JOINT
Fractures of the condyles of the tiha

A strong abduction or adduction injury may tear the hgament on
one side of the jont this side of the joint then opens up, hinging
on the oppomte side of the joint. If the force continues to act,
the condyle of the femur on the mner mde of the hinge will be
forced aganst the condyle of the tibia and may crush rt.

If displacement 13 alight, the patient 13 treated with 2 plaster
cast which will be worn for eight weeks, but »f the bony displace
ment 18 grest, then an operation may be required to put the bone

back 1n place.
Fracture of the patella

The patells may be fractured by a direct blow on the kn

te-ca
The fracture 18 frequently star shaped, but the quadncepa tcndori:
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which passes round the patella 18 not torn and the disabibity 13
not usually serious  The patient 1s treated 1n & straight walking
plaster with the knee fully extended for six weeks.

The patells may also be fractured by ndirect action, when the
knee 15 suddenly flexed and the patient automatically tightens his
quadriceps. In this case the patells 1s broken across from one side
to the other, and the tendons on erther side are also torn so that
the bone-ends become separated  This 1njury most commonly
occurs 1n elderly, heavy people.

An open operation 18 required, the patells fragments may be
wired together or the whole of the patella may be excised and the
quadnceps tendons sutured together There 15 less rusk of later
osteoarthritis if the patells 1s removed altogether

Supracondylar fracture of the femur

The femur like the humerus, may be fractured just above its
condyles. In this case the lower fragment develops a displace
ment which 18 very difficult to trezt. The gastrocnemius muscle
of the calf 1s attached to the lower fragment behind the knee and
pulls 1t backwards. It then becomes very difficult to rotate the
lower fragment forwards again and keep 1t there. These cases
require specsalist trestment, but, for first aid, the knee should be
aspirated and the leg sphinted by traction in 2 Thomas splint.

FRACTURES OF THE 8HAFT OF THE FEMUR

Fractures of the femoral shaft are relatively commeon. It 18 un
usual for them to be compound unless they have been caused by
gun-shot wounds and they ase rarely accompanied by injury to
nerves or major blood vessels. Many small blood vessels how
ever are torn in the surrounding muscle and the patient may have
a considerable internal hsemorthage

A compound fracture of the femur 1s an extremely serious
condrtion, and there 13 g grave danger of death from shock owing
to the loss of blood externally and into the damaged muscles.

In 1 sumple fracture displacement slmost 1nvanably occurs.
Ths 18 due to the great strength of the thigh muscles. Once the
bone-ends have been displaced forwards backwards or sideways
20 that they are no longer n contact with each other the force of
the muscles wll cause shortening



INJURIES OF THE LOWER LIMB 151

Reduction 18 carried out by traction and mamipulation, but
plaster of Pars is quite unable to mauntain reduction at this mite,
reduction can only be mauntaned by continuous traction

Traction 18 best applied by the use of the Thomas splint. In
this splint the limb 18 supported by flannel bandages passed
under the imb from one barto the other Thebandagesunderthe
thigh must be kept tight 1n order to restore the normal anterior
curve of the femur  The bandage under the calf 13 kept looser in
order that the knee may be shightly bent. No bandage should be
placed under the heel or the Achilles tendon, 1n case & pressure
sore develops there.

These bandages and the traction apparatus, must be inspected
every day to make surc that good poson 1s mamtmned. A
fractured femur cannot just be left like any other fracture which
is encased 1n plaster Meanwhile, of course, the patient must
be taught lus quadnceps action snd encourzged to exerase hus
toes and ankle. If the ankle 13 not exersed regularly it mey
become suff In equnus  Some surgeons guard agamnst this by
zpplying strapping to the foot sttaching a cord to this strap,
and then paasing the cord over a pulley on a Balkan beam, o
that the foot 1s constantly held up at a right angle. This extr
piece of apparatus 1 unnecessary if active excroses are carried
out by the patient and encouraged by the staff

Reduction and traction

Many different methods have been recommended both for the
first reduction of the fracture and then for maintaining traction,

Reduction may be carried out by manipulation under & general
or a local anaesthetic (10-20 c.c. of 2 per cent. procane) which
will allow the muscles to relax snd enable an assstant to pull
the leg struught while he stands at the foot of the bed.

The alternative method 18 to apply slow traction without an
anaesthettic  this procedure s more commonly adopted, but
sgun two methods are used. In the first the leg 13 sumply fixed
1o the lower end of the splmt, the foot of the bed 18 rased and the
prucnt allowed only one pillow  He will slowly alide up the bed
and hus fracture will alowly reduce. In the second method the
foot of the bed 18 agamn rased, but 1nstead of the traction cord
being tied to the end of the splint 1t 18 attached to 2 weight which
passes over the end of the bed. This method 18 open to danger
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a8 t00 heavy 2 weight may be attached and the fracture may be
distracted with a resulting delay 1n healing Weghts should
never exceed fifteen pounds,

Whether fixed traction or a weight 13 used 1t may be applhed
ather through a Steanmann pin or by using strapping  When a
Steinmznn pn 18 used 1t 18 inserted through the upper end of the
tibta under a general anaesthenc. This can be done 1n the
patient s bed, traction can then be applied at once, the fracture
manipulated into position under the anaesthetic and the traction
stirrup then fixed by cords to the end of the splint. The pin
holes 1n the skin are carefully dressed and bandaged, 1 order to
prevent sepaia pasmng along the pin to the bone. The objection
to this method 1s that the stirrup prevents the patient from extend
ing his knee fully

If strapping 15 used, ordinary elastic adhesve strapping 1s
unsatisfactory because 1t can stretch so readily Non-stretch
zine oxide strapping 1s better, but the best of all 1s special exten
sion strapping which can be stretched sidewsys but not length
ways The strapping 18 apphed from the top of the thigh to the
ankle 1t carnes on past the ankle, but 13 prevented from sticking
to the ankle either by separating the ends with a stick or by
covering the sticky mde with a short piece of strapping stcky
nde to sticky mde. The patent can then exercise his ankle
freely
If a long enough piece of strapping has been used 1t can pass
nght down one side of the leg and up the other end & piece of
wood can be placed below the heel traction cord 1s fixed to the
wood and either tied to the end of the splint or attached to a
weight hanging over the end of the bed. The strapping 1s pressed
firmly agrunst the skin by a carefully applied cotton bandage
svhich passes from above the ankle to the top of the thigh This
bandage must be very carcfully applied so that there areno
tight edges which can cut inta the limb and cause pressure sores
or interfere with the arculation  Strapping must never be put
round a limb but only up and down the sides.

Finally the splint 1tself must be fixed 1n some way It may be
tied to the end of the bed or 1t may be hung from a Balkan beam
by a pulley and weights In the Jatter case the upper end of the
splint may also be hung from the Balkan beam by pulleys and
weights 20 that the patient can more eanly lift himself off the
bed for the msertion of a bed pan
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The traction apparatus must be tnspected daily 1n order to
make sure that traction 18 continuous. Fresh strapping must be
applied 1f the old strapping has begun to ship

In any case, whatever the method of reduction or traction
used, the patient must not be allowed to bear weight on hus
leg for at least twelve weeks.

There are thus many different methods of reducing the
fracture and maintasning traction, but they all give good results
1n the majonty of cases

If an X ray 1s available and this shows that reduction has not
been achieved, then an open reduction may be required and the
bone-ends may then be plated together A recent advance m
treatment 1s fixation of the fracture by a metal rod which passes
down 1nside the bone marrow cavity This may be used in place
of a plate applied to the outside of the bone. If a plate1s applied,
the patient will still require treatment by continuous traction
until the fracture has united He will also require the usual
exercises afterwards 1n order to restore the strength of the quadri-
ceps and to obtain full movement at the knee joint but of the
internal rod 18 used he can bear weight almost immediately

In chuldren under the age of five, traction may be applied by
suspending both legs from an overhead beam. The traction cord
1s tightened sufficiently for the buttocks to be rased off the cot,
and the weaght of the buttocks will overcome the spasm of the
thigh muscles and correct the shorteming of the femur Great
care must be taken to see that the strapping and bandsge do not
reduce the blood supply severely or cause pressure sores behind
the Achilles tendon.

THE HIP

Fractures of the upper end of the femur
These fractures may be in the shaft, in the region of the tro
chanters or through the neck of the femur If the ahaft 13 frac
tured just below the lesser trochanter the psoas muscle will pull
the upper fragment mto flexion and the gluteal muscles wall
sbduct the fragment. The case 18 treated in the same manner
13 any other fracture of the shaft of the femur, but the leg must
be suspended in flexion and abduction 1n order to bring the lower
fragment 1nto Line with the upper one.

Fractures just above the trochanters are treated in the same
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Fractures of the ring are usually caused by a severe crushing
blow or a fall from a considerable height 1n the latter case there
may also be fractures elsewhere 1n the body

Fractures of the pelvis may be dvided 1nto three main types

Semple, ningle fractures These may occur along the iliac crest
orn the iliac bone or through the pubic rami round the obturator
foramen. The fracture may pass through both ram1 above and
below the foramen on the same side of the body, but this may be
regarded 28 a single fracture.

Where the ring 1s only fractured 1n one part of the arcle, there
18 usually no displacement and no complications 'The fracture
unites quickly, and the only treatment required 1s to keep the
patient 1n bed for three to four weeks and then to give um
gradually increasing exercises. Sedatives such as morphune
should only be necessary during the first few days.

Doubls fractures If the pelvic ring 1 fractured 1n two places,
deformuty usually occurs and must be treated. The fracture may
be on ather mde of the symphyss, and there will then be 2
tendency for the nng to open out and the bone-ends to separate.

Clinically the site of the fractures may be found by examining
for the site of maximum tenderness. The pubic ramu can be felt
in the inguinal region and lying close under the skin on either
side of the permmeum  An X ray will show whether there 15 any
separation of the fragments, if there 18 they should be brought
together again by laying the patient on hus eide and applying &
plaster spica 1n that postion.

In another vanety of double fracture, one fracture 18 antenor
and the other 18 posterior, close to the sacro-thac jount on the
same or the opposite ade.

There may be no displacement; on the other hand one whole
half of the pelvis may be drrven upwards. The deformuty is
corrected by applying traction in a Thomas splint to the shortened
leg The foot of the bed must be rused on blocks and the patient
given only one pillow so that he will shde up the bed and so0
apply the necessary counter traction  Traction should be man

tained for sx weeks.

Comphcated fractures Both the bladder and the male urcthrs
are liable to damage when the pelvis 1a fractured. The diagnons
and treatment of these conditions will be discussed in a later
chapter but we may say here that cvery case of pelvic tnjury must
be examuned for a possible injury to the bladder or urethra
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If the patient has successfully passed urine since the acadent,
and there 18 no blood in the unine, no serious damage has
occurred. If he has not passed unine before he 1s scen he
should not be asked to try to do so If there 1s a rupture of the
urethra the unne will escape through the rupture and spread
through the tissues if he uninates  This 1s known as extravasation
of unine,

If no unne has been passed the correct treatment 18 to pass a
catheter If this enters the bladder and withdraws clear unne
there will be no need to worry, but if the catheter either fails to
enter the bladder or withdraws pure blood or blond-stained urine
then the case must be treated as a surgical emergency A surgeon
must 1mmediately be called or the patient transported to a
hospital.

If the patient has to travel a long way to hosprtal lus bladder
may be drained by inserting a lumbar puncture needle 1nto the
bladder from above the symphysis pubis and allowing the unne
to dramn into a bottle through rubber tubing Thus will avord
the danger of extravasation during the journey



CHAPTER 17
ARTHRITIS IN LOWER LIMB JOINTS

Tae denugn of the joints of the lower limb 18 such that they not
only permit movement to take place at the jomnt, but they are
also strong enough to withstand the stresves which anse from
weight beanng

Their higaments are very strong and thovement 15 hmuted to a
very aumple hinging or ghiding movement 1n all except the hip

jount. The cartilage covenng the bones 18 thick, and the bones
are 80 shaped that weight 18 widely spread aver the jount surface
1n the normal standing posttion.

Despite the care with which the joints are made they are sub
jected to much more stresy than upper limb joints and degenerate
more quickly As they degenerate the mnge of movement de-
creases but this may not give rise to symptoms because the
patient umself 13 growing older and does not expect the same
mobility as 1n hus youth

If degenerstion occurs at an ecarher age than it should, the
patient does not restrict his sctivities 1n the same way as an older
patient and the joint 18 subjected to repeated stratns and stresses,
The patient then compluns of the pan and suffness of osteo-
arthntes  When thi occurs, the joint must be protected from
severe strans, but stiffness should be kept as slight as posuble
by gentle exercse. If pain is severe an arthrodess of the joint
may be required and the arthrodeas wlf be done with the joint
in the pomtion of function,

Early degeneration of a joint may have no obvious cause but
it 1 defimitely more lable to occur if a fracture has been treated
10 such & way that mal umon causes a tilting of one of the joints
o that weight 18 not borne on the part designed for weight
bearing A shartening of up to one inch in the lower hmb fol
lowing & fracture, 1s not as ymportant as an angulstion which
will put a stran on the joint.

Ostecarthntis will also follow damage to the joint-cartilage
this may result from a fracture entenng the jount and making
the cartllage surface srregular or it mry reault from an inter

158






160 REGIONAL BURGERY—THE LIMBS

Inspection. The inspection may show swelling of the jomt
caused by thickening of the synovium or the presence of fluid,

The peaition of the jomt muat also be noted, and active move-
ment can be tested at this stage by asking the patient to move the
Joint as far g8 posaible.

Palpation wll revezl any wmcrease n local tempersture, m
companson with the same jomnt of the other leg  Fluid may also
be demonstrated by the presence of fluctuation, especially in the
knee-jomnt.

Passioe movement If pain and spasm are not too severe, an
atternpt should be made to move the joint pasavely—that 1s
without the assistance of the patient. It 18 often difficult to get
the patient to relax his muscles sufficiently for this to be done
but the amount of passtve movement that can be obtained, and
the directions tn which 1t 18 himited, may be of great assistance
1n making & diagnosis  Passive movements must not be forced
if they cause any parn.

TYPES OF ARTHRITIS

All types of arthritis are very much more common 1n the lower
limb than 1n the upper imb

Traumatic synovitys may follow s sprain and 1f 1t fails torespond
to treatment, & fracture must be excluded by an X ray  Aspira
tion of the joint may reveal the presence of 2 haemerthrons

A chromc traumatic synovitis 18 extremely Liable to develop 1n
the knee-joint. It results from inadequate treatment of an injury
whereby the quadriceps muscle s allowed to become wasted
and the joint 1 weakened.

This condition must always be remembered If 1t 15 not
remembered a mistaken dragnoss of genococcal, syphditic or
tuberculous arthritis may be made.

Acute septic arthntis This may occur in any of the three
major jownts—the ankle, the knee and the hip

The duagnoss will be suggested by 8 history of sudden onset,
severe pain limutation of active and passive movement, and
toxaemia.

Chromc infectsoe arthrtss The most common cause of chronte
infective arthntis 15 taberculosts This is most common 1 the
fip then the knee, then the ankle and, finally the tarsal joints
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The dugnoss Wil be suggested by 2 long history of steadily
increasing pain loss of weight and low fever

Final diagnosis may not be possible until after the patient has
been admtted for rest and observation

Osteoarthntis has already been discussed earlier in this chapter
The patient has pain and hmutation of movement, but there 13
no fever ‘The \ rays show a loss of the joint-space and the
presence of osteophytes

The diagnosis will be made more probable if there 1s obvious
deforrmty from the mal umon of a fracture. Otherwise 1t 18 most
likely to occur 1n elderly patients

THE ANELE

All vaneties of arthritis are less common 1n the ankle than in the
knee or the hip The postion of deformuty which develops in
chronsc arthrrtis 18 usually one of equinus, and this must be cor-
rected if good function 1s to be obtained. The foot must be kept
at a nght angle whether treatment 1s given by rest on a splint
or 1n plaster of Pans  Chromc deformuty may have to be cor-
rected under an anaesthetic either by mampulation or by an
open operation.

Acute cases of traumatic, gonococcal or septic arthnitis will
normally respond to rest and treatment of the infecting organsm,
1f infection 18 present.

Tuberculous nfecton usually results in bony ankylosis and
this may be hastened by arthrodesis when the general toxaema
bas been controlted.

Arthrodens will also be the best trestment for persistent pamn
from osteoarthniis or for panful fibrous ankyloms following an
acute infection or 1njury

THE XNEE

The knec jount 1s very subject to arthritis of all types We have
already seen how readily traumatic arthntis may occur and how
1t may become chronic because of the weakness which develops
tn the quadriceps muscle.

Septic arthritis and gonococeal arthritrs are also common, and
if they do not respond to conservative trestment, a fibrous
ankyloas develops which may require arthrodests

HMA8 M
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If an acute septic arthntis appears to be present, careful
examination followed by aspiration of the joint should be carried
out 1n order to exclude an acute osteomyelitis of the lower end of
the femur

Tuberculosis will require rest in the early stages 1 a Thomas
splint or plaster of Pans. Osteoarthriis will require gentle
exercscs  Both may require arthrodesis 1n the later stuges.

Severe flemon deformity may be found 1n chronic cases and
this must be corrected. The correction may be done gradually if
there 18 no bony ankylosis The imb may be fixed to a splint of
Cramer wire or a McIntyre sphat, and this 1s graduslly streght
ened out over the course of a number of days or weeks or the
leg mey be encased 1n plaster of Paris. The plaster is divided
behind the knee and the knee straghtened shightly ‘The procedure
18 repeated as often as 18 necessary until the leg 1a strught. If
bony ankyloms 1s present, the bone will have to be divided by an
osteotomy before the leg can be straightened

In the early stages of the treatment of an acute mfective
arthritia, the knec 18 kept at rest in bed by traction on & Thomas
splint 1n convalescent cases, rest may be continued by a walking
plaster from the groin to the toes or 1n some cases, from the
groin to just above the ankle.

THE HIP

There are three common vaneties of arthnns of the hip which
appear at different ages.

Seplic arthritss
In infancy an scute septic arthritis may occur  The head of the
femur Lies wholly made the jomt capsule, and 1t may be totally
destroyed by the arthntis if the latter is not treated promptly
with peiallin and the jount either aspirated or mased to
release the tension. If the femornl head 13 not destroyed the
result of a severe septic arthritis may be a fibrous or bony anky-
losts this ankyloss will occur with the limb 1n a deformed post
toon 1f the case has not been treated by traction

\When traction has not been applied the paoas muscle draws the
Iimb 1nto flexon and adduction traction on the hmb sutomatic
ally corrects this pull on the psoas and holds the leg 1n shight
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abduction. The traction 15 obtained by adhestve strapping which
11 applied to the nfant’s leg and then tied to the end of the bed,
the leg may be left Iymg on the cot or 1n older children, it may
be placed in a Thomas sphnt.  The foot of the bed 13, of course,
raised

If the head of the femur has been totally destroyed the femur
will rse up towards the gluteal region, with shortening of the
Limb and the development of & severe hmp  This deformuty 18
very difficult to correct.

Tuberculasis

Tuberculons of the hip 13 most common 1n young adults The
pattent has pan n the lup and walks with a sight hmp  In some
cases the pain 18 referred down to the knee.

Pain 1s caused by movement of the hip in all directions  This
18 1mportant 11 examination, 48 1 mstake 13 often made 1n dug-
nosis. One common cause for a mstaken diagnosis 13 a deep
ingumal sdenitis  The reason for this 1s that the psoas muscle 18
wntated by the chronic lymphadenitis of the deep mnguinal
glands, and 1t then goes into spasm and causes a deformuty of the
hip In these cases 1t will be found that the hip may be rotated
freely after 1t has been flexed to relax the psoas there 1s also a
tender mass of glands 1n the abdomen just above the ingunal
hgament. These cases respond very well to the local applicanion
of a kaolin poultice, rest 1n bed, and pemallin.

In tuberculosis all movements of the hip cause pain, whether
they are flexion, extenson sbduction, adduction or rotation.
In early cases the swelling of the joint may cause a slight abduc-
tion deformrty but in later cases the usual deformuty of adduction
and flexion develops.

Treatment 18 by rest, streptomyan and momcotinic aad
(soniznd)  African panents recover fairly quickly and it has
been found that traction m a Thomas sphnt provides sufficzent
rest for most cases. Fibrous or bony ankylomis usually occurs

within a year and this may be hastened by arthrodests once the
general toxaemia 18 controlled.

Osteoarthrites

This 13 a disease of elderly patients Mild cases have
repeated
attacks of pwn which are reheved by rest. They must be 1n-
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If an acute septic arthntis appears to be present, careful
examinstion followed by aspiration of the joint should be carned
out in order to exclude an acute osteomyelitis of the lower end of
the femur

Tuberculoss will require ress 1n the early stages 1n & Thomas
sphint or plaster of Pars. Outeoarthntis will requure gentle
exercises  Both may require arthrodeas 1 the later stages.

Severe flemon deformuty may be found 1n chronic cases and
this must be corrected. The correction may be done gradually of
there 18 no bony ankyloms The limb may be fixed to a splint of
Cramer wire or a McIntyre sphnt, and ths 1s gradually straght
ened out over the course of & number of days or weeks or the
leg may be encased tn plaster of Panis. The plaster 1s divided
behind the knee and the knee straightened alightly The procedure
1s repeated as often as 1s necessary until the leg 15 straght. If
bony ankylosis 18 present, the bone will have to be divided by an
osteotomy before the leg can be straightened.

In the carly stages of the treatment of an acute infective
arthnitis the knee 18 kept &t reat 1n bed by traction on a Thomas
splint 1n convalescent cases, rest may be continued by a walking
plaster from the grom to the toes or, in some cases from the
groin to just above the ankle.

THE HIP

There are three common varieties of arthritis of the hup which
appear at different ages.

Septic arthritis
In infancy an acute septic arthritis may occur  The head of the
femur lies wholly inside the jomnt capsule, and it may be totally
destroyed by the arthritis if the latter 1s not treated promptly
with pemicillin and the joint either aspirated or ncised to
srelease the tenston. If the femoral head ts not destroyed the
result of a severe septic arthntis may be « fibrous or bony anky
losts this ankyloss wall occur with the imb 1n a deformed posi
tion if the case has not been treated by traction

When trachon has not been applied the psoas muscle draws the
Iimb 1nto flenion and adduction traction on the imb autornatic
ally corrects this pull on the psoas and holds the leg 1n shght
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abduction. The traction is obtained by adhesve strapping which
18 apphed to the infant s leg and then tied to the end of the bed,
the leg may be left lying on the cot or, m older chuldren, 1t may
be placed 1n 2 Thomas sphint. The foot of the bed is, of course,
rased.

1f the head of the femur has been totally destroyed the femur
will rise up towards the gluteal region, with shortenung of the
lumb and the development of a severe kmp  This deformuty 15
very difficult to correct.

Tuberculasts

Tuberculons of the hip 13 most common 10 young adults, The
patzent has pain in the ip and walks with 2 shight hmp  Insome
cases the pan 13 referred down to the knee.

Pain 13 caused by movement of the up in all directions This
18 1mportant 1n examination, as a mustake 18 often made 1n diag
nosis. One common cause for a mustaken diagnosis 1s & deep
ingnnal adentns  ‘The reason for this 1s that the pacas muscle s
irrtated by the chromc lymphademtis of the deep inguinal
glands, and 1t then goes into spasm and causes a deformity of the
hip In these casea 1t will be found that the ip mxy be rotated
freely after 1t has been flexed to relax the psoas there 1s also 2
tender mass of glands in the abdomen just above the inguinal
hgament. These cases respond very well to the local apphication
of a knolin poultice, rest i bed, and pemicilin.

In tuberculoms all movements of the hip cause pmn, whether
they are flemon, extenmon, abduction, adduction or rotation.
In carly cases the swelling of the jornt may cause s slight abduc-
tion deformity but in later cases the usual deformity of adduction
and flexion developa,

Treatment 18 by rest, streptomyan and momcotimc a2ad
(isonamd)  African patients recover farly quickly and 1t has
been found that trachon 1n a Thomas sphnt provides suffictent
rest for most cases. Fibrous or bony ankylosis usually occurs
wrthin a year and this may be hastened by arthrodens, once the
genenal toxsenia 13 controlled.

Ostevarthntis

This 13 2 dusease of elderly patients Mild cases have repeated
attacks of pun which are relieved by rest. They must be 1n
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structed not to 1njure the joint further by too vigorous exercise,
and also not to allow the joint to become too stuff by resting 1t too
thoroughly

In severe cases pan 1s more constant, and a fleion adduction
deformity develops Phymotherapy may be of great help by
providing heat to the joint and by giving exercses that encourage
correction of the deformuty and increase the range of movement.

If the case 15 very sevete it may have to be treated by arthro-
dems. Sometimes both hips are affected, and treatment 1s then
dufficult, since 1t w crippling for a patient to have both hips
arthrodesed. In these cases 1t 18 possible to remove the head of
the femur and replace it with a model of the head made of stee]
or of hard plastnc. The model head 18 fixed on to the shaft of the
femur by a spike of stainless steel Yet other cases may be re-
lieved by an osteotomy of the femur to correct the deformity



CHAPTER 18

OTHER LESIONS OF THE LOWER LIMB

CONGENITAL ABNORMALITIES

EXTRA toes and double toes may occur and congemtal webbing
may also be scen. Extra toes should be excused soon after birth,
but minor degrees of doubling of the toes or webbing require no
treatment, because the toes do not require the frec, independent
movement that fingers need. Operanive treatment will only be
necessary of the deformuty 18 causing difficulty 1n wallung or 1f 1t
18 obviously unsmghtly

Congemtal talipes equino-varus (club~foot)

Thus abnormality 13 not uncommon, 18 1t appears 1n 4 severe
degree 1n about one 1n every thousand births. The child s foot 18
twisted downwards and 1nwards until the sole of the foot faces
the opposite foot frequently the condition 1s present on both
mdes, 80 that the eoles face cach other The exact cause 1s un-
known

The sooner treatment 1s started, the better If the baby 1
referred to 2 surgeon when 1t 15 only one week or ten days old
the chance of complete correction 13 very good. A light alumi-
mum sphnt 13 used which will hold the feet 1n good position
while the child 18 allowed to kick 1ts legs and develop 1ts muscles.
At this stage correction of the deformity 18 furrly easy  Full cor-
rection 13 probable wthun three months if the feet are strapped
to the sphint 1n & better and better position every week.

The longer the child 18 left before treatment 1a started, the
more difficult does correction become. The aluminium sphnts
may still be used if the child 1s not seen untul 1t 1s s1x months old,
but treatment may have to be continued for five or six months
before the feet will stay 1n their proper powrtion.

If the child is over srx months old when 1t 18 first aeen, cor-
rection may be obtained by manipulation and repeated changes of

165



166 REGIONAL SURGERY—THE LIMBS

plaster of Pans, but f the child has been left for & number of
years the only possible correction will be by operation.

Congemtal duslocation of the hsp

Some children are born with a very shallow scetabulum. In
these cases the head of the femur easty slips out of pesition. It
18 probable that 1 most cases the neck of the femur 15 also
deformed. The disability 18 uncommon, and 1t 13 not often
noticed until after the child begins to walk. It 1s then noticed
that the child has a Iimp, and an X ray will show the dislocation.
Treatment should be begun as soon as the diagnoss 13 made
1t may be posuble to get normsl development if the dislocation
is reduced and the leg splinted 1n fleion and abduction for six
months or & year

A neglected case wll require open operzhon, but, even with
operation, results are not good and there is a probability that the
pattent will develop ostevarthnitis between the ages of twenty
and thirty  Fortunstely the defornuty 1s rire among races who
carry their children on their backs or hips with the infant s hips
flexed and abducted the author has only seen one case in an
African during seventeen years in East Africa.

BOFT TIBBUE INFECTIONB

Chugoe infection of the toes Madura foot, tropical ulcer tropical
myoemtis and the effects of filanalinfection leading to elephantians,
are common tn the lower hmb  They have all been dealt with 1n
Part One of this book to which reference should be made.

OSTEOMYELITIS

The lower limb 18 the most common site for the development of
acute and chronic osteomyelits It 1s found most frequently in
the lower end of the femur but the second most common site 13
the upper end of the tibia. Both these mtes are close to the knee-
joint there will often be an effusion 1nto the joint, and the case
may be mistaken for an acute septic arthntig if the examunation
18 not carefully made. An aspiration of the joint wll be helpful
m difficult cases, as a septic arthntis will have pus 1n the joint
while an effusion secondary to osteomyelitis wall be clear
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MALIGNANT TUMOURS
Epithelioma

The most common malignant tumour 1 the lower limb 15 an
epithelioma secondary to at ropical ulcer  The ulcer will prob-
sbly have healed 1n the past by scar tissue and a thin covening of
epithelium which has grown over from the edges.

The eprthelium 18 very thin and 13 easily damaged, so that a
fresh ulcer develops. Each time this occurs, the scar tissue under
the ulcer becomes more and more dense, 30 that healing becomes
more and more difficult until a chronic ulcer develops. The
epithelium round the edges of the ulcer continues to try to grow
over the surface, and 1t becomes more and more active in 1ts
efforts until 1t may eventually turn mabgnant.

‘The best preventive measure 18 the treatment proper to all
trapical ulcers, that is, covening all extensive ulcers with skin-
grafts. Beforeaskin-graft can be applied to a chromiculeer, all the
dense scar tissue must first be excised o that the graft can be
applicd to tissue which has a good blood supply

A malignant ulcer 18 suspected if the epithelal edges are thick
and the surface of the ulcer 18 rough. A syphilitic or yaws ulcer
sometimes looks very simular, and 1if the diagnoms 1s 1n doubt a
portion of the ulcer should be excised for pathological examina-
tion. The removal of & piece of hiving tissue for this purposc 18
known a1 a biopsy

An epithelioma ususlly grows slowly and takes quite a long
tume to spread by invason of the lymphatics. If the diagnoss
1 made carly a good result may be obtained by mmple local
excision but if the bone has been invaded an amputation wall
be necessary  If the inguinal glands are also affected they should
be exased, but by then 1t 15 probably too late to be able to ensure
acure. Enlargement of the inguinal glands does not mean neces
sanly that they have been invaded by malignant éells they may
be enlarged because of chrome pyogeme mfection. Only the
pathologust will be able to tell the cause of the enlargement.

The alow growth of the epithelioma suggests that 1t 1 com-
posed of cells which are very mumilar to normal skin-cells and not
to pnmutive cells. Radium might be used for treatment, but it
would have to be used 1n & dosage which would scriously risk

damage to sutrounding normal cells 1t 18 therefore not recom-
mended.
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Sarcoma of bone
Osteogenic sarcoma appears in young adults and when 1t does
occur 1t frequently affects the lower end of the femur It 1
vcrymahgnantmdloonmvmmtuahot,pmnﬁﬂtwdhng
which may be mustaken for csteomyelits, An X ray 12 usually
very helpful in making the diagnosa,

The treatment 13 amputation as soon as the diagnosts 15 made,
but the tumour 18 s0 malignant that the chances of survrval are
very small. Fortunately the tumour 1s pot common.

NERVE LESIONS

Tryury

Injury to nerves 18 leas common 1n the lower Limb than the upper
The femoral nerve supplies the quadriceps muscles high up
in the thigh the obturator nerve supplies the edductor muscles
and 1a well protected by muscle and bone the scatic nerve, the
most important nerve of the limb, supplies all the muscles and
most of the skin below the knee, as well s the muscles on the
back of the thigh However, it 1s also well protected by muscles
for most of 1ts course.

Saatic neroe wmyury

(a) Ingury to ths roots ‘The roots of the sciatic nerve may be
preased upon by the pulpy nucleus of an intervertebral disc
when degeneration has led to the prolapse of the nucleus put
posus  The nerve may be pressed on sufficzently to cause the
pen and dusbility of sciatica, or there may be sufficiently severe
presaure for actual paralyas to take place.

In sciatica the patient suffers from pamn 1n the lower lumbar
regionand down the back of the leg along the course of the nerve.
The pain 18 made worse 1f the nerve 1 stretched by rusng the
leg from the bed with the knee strmght, and the pain becomes even
more severe if the stretching 1s incressed by then d(;m fleang
the foot. If parlyss 18 present, there may be loss of sensauon
round the outer side of Lfle heel and foot, loss of the ankle jerk,
and possibly a foot-drop from paralyas of the tibialts antenor

In mild cases the condition will recover fully if the patient 18
confined to bed completely for three or four weeks Permstent
muld pan should be treated by plaang the apine 1n 2 plaster
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jacket, while peruistent severe pain or paralysis should be treated
by an operation on the spine to remove the prolapsed portion
of disc tissue,

(8) Inpury of the saatic nerve in the thigh  The scintic nerve 1s
rarely injured 1n the thigh in peace tume, although 1t may be
severely damaged by bullet wounds 1n war ume  Very occa-
stonally 1t may be bruwed by the head of the femur at the ime of
a duslocation of the hip

If the resulting paratysis 13 incomplete, 1t is probable that full
recovery will occur but if there 15 any chance that the nerve
bas been completely divided by a bullet or by a blow from 2
weapon, then the nerve should be explored at once. The nerve-
axons have such a long distance to grow thatitis not safe to allow
any delay after a complete division before suture 18 carned out,

(¢) Injury close to the knee  Just above and behind the knee the
sciatic nerve divides mnto medial and lateral popliteal branches.
The lateral pophiteal nerve passes downwards and laterally, and
then winds round the neck of the fibula.

Behind the knee-joint, and as it winds round the fibula, this
nerve liea cdose under the skan and 18 very lizble to damage. The
nerve supplies all the peroneal muscles and all the extensor
muscles of the ankle and foot, so that damage will result 1n a
foot drop

The results of repair of the peroneal nerve are not very good,
and if they fml, the patient must be given some other means of
overcomung his disability  Esther he may be provided with boots
and 2 valking-caliper or the ankle-joint may be arthrodesed.

Leprosy

Leprosy may involve the latcral popliteal nerve at the knee or the
anterior tibial nerve close to the ankle. The most common dis

ability 12 a foot-drop and this 1s best treated by an arthrodess
below the ankle.

Polomyehtss

The lower imb 18 more frequently 1nvolved 1n poliomyelitis
than any other part of the body There may be a total paratyss
of the whole lower imb which will of course, be confined solely
to the muscles, with no sensory loss  Alternatively there may
be & partial paralysis involving some muscles more than others
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mhthgmﬂdy;mgu treatment wiil be directed to mnintumng
e mobility of jomnts, preven defo , and re-edu
the musclea, F i ik cating

In the late stages surgical treatment will be required i order
to grve the patient as much function as possible. The chief
function of the lower lunb 13 to bear weight, and the second
function 18 to move the imb, therefore a suff, stable Jomnt ix
more important than a [oose one that cannot bear weight.

In mild cases & number of tendon transplants can be carmed out,
especially to strengthen the ankle, but if no strong muscles are
svailable round the ankle 1t may be necessary for the patient to
wear a caliper permanently The patient may be able to discard
his caliper if the foot 18 made more stable by arthrodesis of the
joint below the ankle. Arthrodess will not be carried out until
the child is twelve or fourteen years old until then @ walking
caliper will be necessary

In the region of the knee paralysu of the quadnceps gives rse
to most cases of disability It 1s not wise to arthrodese a knee
for poliomyehtic paralyms, becsuse the bones are ususlly weak
from disuse and a fracture may easily occur i the very long
bone which 18 made from the femur and the tibia by arthrodesis.
The knee 13 best protected by a caliper that passes from the top
of the thigh down to the heel of a boot. A caliper 18 partculasly
1nportant 1 childhood, in order to prevent deformuty of the
kaee, ather 1n hyper-extension or 1n valgus deformuty

When the whole leg has been paralysed, the ankle may be
arthrodescd, a caliper provided for the knee, and the patient
gtven crutches to allow lum to walk despite paralysis of the hip
1f only one leg 15 affected the patient may learn to walk by tnck
movements of the hip and be able to do without crutches.

Paraplegra
A paraplegna 13 a total paralyms of the motor and sensory nerves
of both lower limbs.

Extensive panlyns of the skin and muscle may occur in the
lower limbs following fractures of the spine The injury may be
due to damsge to the spinal cord or the roots of the nerves
as they pass down the canal after leaving the cord If only the
nerves have been damaged there 1s some chanee of recovery but
recovery 1s very rare after cord darmage
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Paraplegia may also follow preasure on the cord as a result of
tuberculosis of the spine.

These conditions are dealt with more fully n the next two
chapters,

LESIONS OF DLOOD-VESSELS

Inpury

The collateral bleod circulation round the knee 13 even poorer
than 1t 18 round the elbow  As a result, division of the lower end
of the femoral artery or of the popliteal artery may depnive the
lower part of the leg of 1ts blood supply with resuling gangrene
In these cases amputation will be required through the thigh,
but as much of the length of the limb should be left as possible

The artenal supply of the imb may not be divided but 1t may
be compressed by the pressure of ocedema and haematoma forma
tion within the hmb, especrally if a fracture has been treated
by 2 skin tight plaster a few hours after injury ~ Severe inter-
ruption of the bleod supply will result 1n gangrene, which mill
be shown by lack of circulation in the toes followed by blacken
ing of the skin The arculation may be tested by pressure on
2 toe-nail, and then by watching for the return of arculation on
release of the pressure,

Less severe interruption to the blood supply will result m an
uchacric necroms of the calf muscles with the result that an
equinus deformity mav develop If a collateral aarculation does
develop 1t may be sufficient to prevent gangrene or severe

€ contracture  but the arculatton may not be sufficent
to provide the calf muscles with adequate blood during exercise.
The panent will then compluin of severe pain 1n the calf when
he walks 2 moderate distance, and he will have to rest until the
Pun subsides,

No fracture should be treated by a skin tight plaster unless
the plaster 15 split from one end to the other the foot of the
bed must be raused on blocks to reduce oedems and the toes must
be exercwed. The Limb miy be padded with wool before the
Plaster 18 applied, but there 15 2 danger if this method 1s used, of
d“Pd t of the fracture within the plaster when the swelling
s
n 1§ the Limb has been completely encloted m plaster and there

Midence of & poor arculation to the toes, the plaster must be






PART THREE

REGIONAL SURGERY—
SPINL, HEAD AND NECK

CHAPTER 19

INJURIES OF THE SPINE

ANATOMY

THE spine extends from the base of the skull to the tip of the
coccyx. It 18 composed of thirty two vertebrae whose bodies he
on top of one another separated by the intervertebral discs
from the back of the bodies a ring of bone 1s formed which en-
closes the central nervous system. The bodies themselves hie
deep nmde the back of the patient o deep m fact, that they
rmay be felt anteriorty through the abdomen of a thin subject.

The lowest three vertebrae form the coceyx, which corresponds
to the base of the tail of other amumals Injury to the coccyx 18
rare and need not concern us further

The next five vertebrae are fused to form the sacrum. As they
tre fused together they form a solid block of bone which 1
rurely fractured. If a fracture does occur displacement 18 slight
nd union readily occurs with ittle disability

Above the smacrum be the remamng twenty four mobile
vertcbrae, five lumbar twelve thoracic and seven cervical. ‘These
are the vertebrae which are most aubject to njury and disease.

Injuty may be complicated by damage to the central nervous
System and to the main nerves that anse from the spinal cord.
In thit connerion 1t 1a 1mportant to remember that the spnal
cord ends opposite the level of the second lumbar vertebra all
the lumbar nerves and most of the sacral nerves are given off
from the cord above this level, and they travel down bunched
together in the spinsl eanal until they reach thar own vertebrae
—the first lumbar nerve leaving the spine below the first lumbar
vertebra and 8o op.

175



176 REGIONAL 8URGERY—SPINE, HEAD AND NECK

The result of this arrangement 18 that, 1n a complicated
fracture of the spine, the cord 1tself may not be damaged but only
thespinalnerves The spinal nerves have a chance of recovery, but
there 15 no chance of recovery if the cord itself has been damaged.

The thoracic spine 18 relatively ngid as movement 18 lumited
by the attachment of the thorzctc cage formed of the ribs and
sternum. The really mobile parts of the spine are the lumbar and
cervical regrons and wmjury 1s more common here than m the
thoracic regron—quite the commonest site for a fracture of the
spine 18 at the junction of the mobile lumbar spine mith the less
mobule thoracic #pine, that 13 from the cleventh thoracic vertebra
to the second lumbar

FRACTURESB OF THE LUMBAR BPINE AND THE
THORACO LUMBAR JUNCTION

The most common cause of fracture of the spine mn this region
18 & compression of the vertebral column from above downwards.
If a person falls from a height he may land on hus feet or on hus
buttocks The weight of the rest of hus body carries on down

wards and the body 1s usually flexed forwards at the same tume.
Alternatively the patient may be smtting or standing with hs
head bent forward, when 2 heavy weight, such as the wall or roof
of a house lands on his shoulders, crushing the aptne forwards
and downwards

The vertebral bodies are not strong enough to withstand this
sudden compression and one or more of them may collapae.

If the collapse of the body of a vertebra 18 the only inyury that
has been recerved the condition 18 not serious  The patient has
suffered & simple compression fracture of the vertebra  In the course
of the next three months the fracture will unute and although the
alight deformity will persist, there will be no dusability so long
a3 effictent treatment has been given.

In these muld compressions, the patient should be put to bed
for two to three weeks 1n order to allow the bruised soft parts to
recover from the injury He 18 then taught muscle exercises in
arder to strengthen the muscles lying behind the spine. After
another week he 18 allowed to get up but he must carry on with
the muscle-strengthening exercises  He must constantly try
to extend hus back and vord flexing it. If this treatment s
properly carned out, the fractured bone will suffer no further
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damage, and, at the end of three months from the time of injury,
the patient will be fit for the hardest labour A plaster jacket 13

quite unnecessary for these cases, 1n fact 1t smply gives nse to
increased stiffness.

Unstable compression fractures of the spine

These fractures are caused by simular, but more severe, injuries
to the spine. Not only 18 the body of a vertebra crushed by the
compression, but the forward flexion of the spine 1s sufficiently
severe to tear the muscles and higaments at the postenor part of
the spine, behund the spinal cord These mnjunes may be de-
momtrated by taking an \ ray with the spine shghtly flexed
formard, Le 1n flexion’, the spinous processes will then be seen
to be separated or fractures may be seen 1n the posteror bony
nog  An \ my, however, must never be tahen 1n flexion if
there 15 any sign of damage to the cord

These cases will not heal well with simple exercises The
deformrty must be corrected by hyper-extension of the spine
and the application of a plaster jacket.

A plaster jacket must extend anteniorly from the top of the
stemum to the symphyus pubus, 1n order to prevent any flexion
of the spine, which would give nse to a recurrence of the de-
formity The plaster need not be nearly as extensive postertorly
In order to get the full length of the plaster 1n front, and 1n order
to correct the deformuty, the patient 1s turned on his face and
llowed to hang between two tables, He rests his head and arms
0 one table, leaving the whole of the sternum clear and rests
bns thighs on the other table, leaving the whole pelvis clear Itis
advmable to give the patient a full dose of morphine before

on and the application of plaster but a general ansesthetic
13 10t required.

The plaster 18 worn for three months, during which time the
Patient i allowed to get up and walk about. He ia also given exer
€1 to strengthen the posteror spinal muscles tnsde the plaster

After the plaster has been removed, exercises are continued
10 order 1o merease further the strength of the muscles and to
m’;-f’ft the power of flexion to the spine.

featment, after removal of the plaster may have to be con
:-?ﬁlcd for a further three months and, even then, some patients
perxistent back-ache. For this reason 1t 18 now strongly

ended that all cases of unstable fracture of the spine
HiA-s x
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should be treated by immediate arthrodess of the spine. Arthro-
desis will prevent any movement of the spine 1n the region of the
fracture, and pan cannot then develop The patient will have
to lie 1n a plaster bed for four months efter an arthrodests.

Fracture-dislocation of the kembar or lower thoracic spine

When the compresmon force 13 even heavier, and aspecally of
1t has been combined with a twistng force, the injury may be
severe enough to cause complete separation of one vertebra from
the one below, so that the upper vertebra alides forwards and 1
twsted to one side. It 18 1n these cases that the spinal cord or the
apiwngl nerves may be damaged.

If there 18 no nerve damage, the case will be treated in the
same manner s an unstable compression fracture, by reduction
and esther a plaster jacket or arthrodesis

When the nerves or cord are damaged this complication
requires more urgent treatment than the bony mjury

Injury to the spinal cord or spmnal nerves may be complete
or tncomplete, no recovery may be expected from damage to the
cord, but there 1s a good chance of some recovery from nerve
damage. If the fracture 13 about the level of the thoraco-lumbar
Junction the cord may be dvded, giving a permanent paralysis
of the sacral nerves, but the lumbar nerve roots which lie 2long
mde may be only brused and may recover wo that some potver
can return to the lower hmbs

Recovery will only occur if the case 18 very carefully treated
in order to avoid further damage to the nerves and to relieve
any pressure that 1s present.

A fracture-dislocation of the spine with nerve damage will be
dingnosed by the presence of spinal injury flexton deformity of
the spine and retention of urine the condrtion will be even more
obvious if there 13 also motor and sensory paralysts 1n the lower
hmba A combined motor and sensory paralysis of the lower
lumbs 18 known as a paraplegia.

As we have stated there may be a chance of some recovery
so long as further damage 18 not inflicted on the nervous system.
For this reason every effort must be made to prevent any move-
ment taking place at the ste of the fracture especaally any
flexion whatever of the spine must be avorded. The spine must
be Lept as still as posuble dunng first ard treatment, during
transport from the ambulance to the out patient department
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from there to the ward or to the \ ray department and dunng
the actual A-ray examnation It is best to turn the patient on
tus face and then bft him by the chest and the pelvis 1n order to
extend the spine and, when the patient 1s turned, he must be
turned 1n one prece’

After examination further movement of the spine may be
prevented by placing the patient 1n a plaster bed untl the fracture
has united. Durning this treatment the paralysis of the bladder
can also be given attention, as outhned below, but it 18 very difi-
cult to take care of the skin of the lower part of the body or to
move the joints of the lower limb to prevent stiffness

1t 13 unfortunately true that a large number of patients who are
treated 1n this manner eventually leave therr plaster beds with a
chroncally infected bladder, pressure sores of the skin n the
regions of the sacrum, the trochanters and the heels, and very
stuff joints 1n the lower hmbs The after-care of these cases 13
extremely difficult and they often lie 1n hespital for a few months
or years until they eventually die of uninary infection

Emergency operative treatment

Recent advances have very much altered thus outlook, 1f facilities
for emergency operative treatment are available.

For this treatment the pahent 1s taken to the operating
theatre a3 an emergency He 18 anaesthetized and carefully
turned on fus face the fracture-dulocation 1s then reduced as
much as posaible, 1n order to remove pressure from the spinal
nerves  An wasion 18 made along the spine 1n the region of the
fracture, and the posterior spinous processes are held together by
stunless steel plates which are erther screwed or bolted on on
erther side of the spinal processes.

The purpose of this internal fixatton 1s twofold. First of all
1t will prevent further movement and further damage at the
fracture mte. Even more umportant, 1t will allow the patient to
be turned about 1n bed.

‘Where major surgical faciliiies are not available, better results
mﬂdmysbcobmnedbymﬁﬂmmmgmdnumng 15 out-
lined below rather than by placing the patient 1n a plaster bed.
Care of the skin

The important cause of bed sores pressure sores, and plaster
sores, 18 prolonged pressure on the akin, especially in the presence
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of recent paralysts, Prolonged pressure reduces the blood supply
to the area of skin which 18 compressed this 1s followed by
thromboais in the capillaries and death, or necroms, of the skm.
This 18 even more Likely to occur in the first three weeks after
2 paraplegia, because the blood-vessels are also paralysed and
there 13 stass of the blood. After about threo weeks the blood
vessel tone usually returns and the danger becomes less—but 1t
does not disappear completely, because the skin 18 1nsensitive
and the pattent feels no discomfort from prolonged pressure.
In undernourished patients, the rusk of pressure sores will be
greater stll

In a normal person, prolonged pressure on one point 18 avorded
by constant small movements of the body, or even by turning
night over while he 13 asleep 'The only way to avoid pressure
sores 13 to imrtate this natural process hardening the skin with
#purit and dusting 1t with powder will help but will not defimtely
prevent sores  Sores can only be prevented by mowving the
patient 1nto a fresh pomition every two hours Thus should be done
1n the case of every post-operative patient, every unconscious
patient, and every patient suffering from paraplegta.

If the spinal fracture hss been fixed with metal plates the
patient can be turned without fear of further damage to the spine
or cord

Care of the jotnts

The patient will have to remain 1n bed for three months while
he is wuting for the fracture of the spine to umte. While he 1s
Iying in bed 1n this way the skin must be looked after but the
joints of the limbs 2lso must be cared for  If they are left alone
they will become suff They must be moved through thelr full
range of movement every day Movement through just a part
of the range 1s not sufficzent full fleion, extension abduction

and adduction are required.

Care of the bladder

Paralysu of the bladder results 1n retention of unne which
requires immedute relief If the bladder is properly looked
after and infection 13 prevented, a condition known ss an  auto-
matic bladder will develop 1n three weeks to two months  In
this condition the bladder alowly fills and when 1t reaches a
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certan state of fullness, it automatically empties It may also
discharge unine if pressed on by the patient.

The best method of taking care of the paralysed bladder 1n the
early stages 13 to pass a catheter, fix 1t 1n the bladder and drain
1t to a bottle. 200,000 to 400,000 units of perucilin are given
daly and the bladder is washed out twice a day The wash-outs
must be very carefully done with a large bladder- or ear-syringe.
1/10 000 acniflavine 1n water 18 used, six to eight ounces are
jected slowly to stretch the bladder, and the fluid 1s then
aspirated out again with the syringe The aspiration must be
continued untl the bladder 1s absolutely empty Complete
emptying 18 necessary in order to avoid leaving behind a small
pool of infected unne the emptying will also help to restore
the tone of the bladder

After three weeks the catheter may be removed and attempts
mazde to encourage the bladder to empty itself by gentle pressure
on 1t above the symphysis pubis  If the bladder fails to empty
the catheter must be remnserted and contnuous drainage and
wash-outs repeated for a further week. Tnals of removal of the
catheter can be made every week untl an automatic bladder has
developed.

Somenumes the bladder will become infected by penicillin-
resistant orgamisms.  Thus wall be shown by pus in the urine and
2 nung temperature. In these cases the unne should be cultured
and the pathologst asked to state what antibiotic he recommends
for the organusms present

Care of the botel

In cases of paraplegia the bowel 18 paralysed as well as the
bladder The diet must be carefully regulated to prevent either
constrpation or diarrhoes, and purgatives or enemata are given
1 necestary  Liquid paraffin should not be given, as the anal
sphincter 18 paralysed and there will be 2 tendency for the
paraffin to leak out into the bed.

Late treatment

If skun, jomnts bladder and bowel have all been properly cared

for the panient will be ready for further treatment in three months
from the date of mjury
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By thus time the spinal injury has healed and some musde
power will have returned to the lower lunbs of 1t 18 going to
return at all  Unfortunately, in most cases, there will be per
manent paralysis of the lower imbs as well as the bladder

The muscles of the upper hmba and trunk can be strengthened
by phynotherapy, the joints of the foot can be arthrodesed, and
the patient supplied with boots and calipers to control the
pa’xial;hykd knce-jornts

e final state of a patient’s recovery should be ability to walk
with the aid of crutches and mhpcruw?nd to retain hus unne for
several hours at a tme.

Summary

There are three main vareties of fracture of the jumbar spine

(a) Stable fractures involving only & minor crush of the bedy
which are best treated by cxercisea

(b) Unstable fractures, without nerve damsge, which should
be treated by arthrodesls or 1 a plaster jacket.

(¢} Fractures with nerve damage which should be treated by
metallic fixation of the spine, great care muat be taken of the
skin, joints, bladder and bowel

Finally one must never forget to examine the whole patient on
admssion 1n order to exclude mnjuries elseswhere, remembering
especually the possbility of a fracture of the calcaneus

FRACTURES OF THE THORACIC SPINE

The thoracic spine 1s 1njured comparatrvely rarely The normal
movements of the spioe 1n this area are shght movements con
stantly repeated during respiration and dunng rotaton of the
spine wiile the patient s turmng round, the mange of normal
flexion or extension 18 very small  As a result, thu area 13 com
paratively well protected agunst compression injuries.

"The most common cause of fracture 13 # heavy weght which
lands on the patient s shouldert causing a muld compression
fracture of one or more vertehre! bodies.

Nerve imjury 13 unlkely and the majonty of cases can be
treated by spimal exervaes to strengthen the postenior muscles
and hold the back straight.
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FRACTURES OF THE CERVICAL SPINE

The cervical spine 13 the most mobile portion of the spinal
column, where movement occurs freely 1n every direction

If a person falls from a height and lands on hus fect or buttocks
1t 1w unlikely that the cermical spine wall be damaged, because
there 13 only the weight of the head sbove 1t, a fracture caused
by such an accident usually occurs at the thoraco-lumbar junc-
tion. If, however, the patient falls on hus hend, and the neck 1s
acutely flexed forwards a compression fracture or a fracture-
duslecation of the cervical vertebrae may easily follow

A severe injury gives nise to a fracture-dislocation wrth nerve
injury espeaally of there 15 a certamn amount of twisting of the
neck at the same ume. A blow on the side of the head, on the
other hand, will probably not cause a fracture or & dislocation
but may cause a traction injury to the roots of the brachial plexus
(sec Chapter 14)

A sumple compression injury 1s very much less common than a
sumilar injury 1n the thoraco-lumbar region  Owing to 1ts free
mobility however the neck may be injured 1n another manner
Inthis case the head has been erther foreed violently forwards by a
blow on the back of the head or 1t has been thrown forwards by its
own momentum when a motor-car 18 mnvolved 1n an acadent
and stops suddenly 'The patient s body stops moving forwards
when the car stops, but the head carries on with the result that
the patient develops erther 2 spruin of the neck, a subluxation
of 1 cervical joint, a dislocation of the neck, or a fracture-dus
location of the cervical vertebrae.

If the cause has been a blow on the head, the patient mxy also
suffer froma head injury  If the acaident occurred while he was 1n
acar he may also have & fracture of the patella or femur or a
dulocation of the lup through striking his knees against the dash

bt;]a;dL or an mjury to the chest through stnking the steering-
w.

Smmple compresnon fracture

The rare very mild compression fracture simply requires rest
until pain has subsided, and then neck exercses will be pre-
saibed. More severe compresston fractures wall be accompanied
bysome forward subluxation this may only be shownon an X-ray
1falateral view of thespine 15 taken with the head flexed forwards
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Subluxation of the cervical spine

Subluxation 1s frequently accompanied by imitation of the nerve-
roots of the cervical plexus with tingling 1n the arms. This
may occur at once or may not develop for some months

Because of the nsk of injury to the nerve roots, x subluxation
must be treated seriously The displacement 18 reduced by
extenmon of the neck, which 1s then fixed 1n plaster of Pans.
In order to obtain complete fixation the plaster must include
the whole of the chest and the head, and give firm support under
the chin. The only parts that ere left are holes for the arms
and a ning round the face The forchead must be mcluded 1n
order to keep the neck extended.

The plaster must be worn for three months and thereafter
the patient will require neck exercises to restore movement.

If full recovery docs not occur an arthrodems of the cernaal
spine will be indicated.

Dislocatron and fracture-dislocation

The spinal cord 18 very thick in the cervical region and almost
fills the spinal cansl. The spinal nerves that leave the cord n
this region pass out of the canal almost immediately 1nstead of
travelling down the canal for some distance as they do 1n the
lumbar region. For these reasons, damage to nerve or cord 13
more likely then at the lower leve! and the cord is more likely
to be demaged than the spinal nerves.

The result of a complete interruption of the cord ts a part
plegia with total paralysis extending right down from the level of
the myury If the cord has been divided above the eghth cer
vical vertebra, there will be paratyms of the whole trunk, lower
Limbs and the small muacles of the hand, breathung will only be
pontible by movemeat of the dphragm. Abaove the fifth cervi
cal vertebra there will be total paralysis of the upper limbs
while above the third cervical vertebra the phrenic nerve will
also be paralysed, and death will occur from paralyals of respira
tion

The spinal cord msy escape damage at the time of the injury
but 1t may be damaged later if trestment 18 not carefully carmed

out,
When a dislocation 13 present without nerve injury the patient
must be carcfully handled so as to prevent amy movement
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which might make the ijury worse. The dislocation must
be reduced and the neck fixed in plaster for three months Re-
duction may be possible by smple extension of the head, or 1t
may requnre traction or cven open opemtion. Traction 1s applied
by straps under the chin and the back of the head which pam
to » weight suspended over the head of the bed or by a special
caliper, which 18 inserted tn the bones of the skull. A weight of
twenty to forty pounds may be required for reduction, and this
cannot be applied comfortably to a strap under the chin.

When the dulocation 18 accompanied by total paralysis very
Iittle can be done for the patient. If he does not die of pneu-
monua, or septic absorption from pressure sores, or infection of

the urtnary tract, he will remain a permanently bed ndden
1nvalid,

INJURIES TO THE INTERVERTEBRAL DISCS

The mntervertebral discs are subject to relatively early degenera-
tion (see Chapter 12). A sudden strain on z degenerated disc
mxy cause the backward prolapse of the nucleus pulposus. This
will press on the neighbouning spinal nerves and wrntate them,
The njury and prolapse 13 most often caused by a sudden bend-
Ing movement or twisting movement and s more common tn
the lumbar and cervical regions than 1n the thoracic region.
Iertation of the cermical roots gives nise to brachial neuntis
irntation of the sacral roots 1n the lumbar canal gives nse to
hmmabago or siatica. The patient complains of pamn in the back or
neck, and the pain may also occur n the leg or arm. There may
also be a complant of tingling or even of numbness of part of
the alun 1n the region of the nerve distribution. If motor fibres
are also 1nvolved there will be weakness or paralysis of the small
muscles of the hand or of the ankle.
'nlegrmtmajontyofcamm]lrcoovenfthcymk:ptmbcd
with complete rest for three to four weeks. The application of
8 Thomas splint and traction to the leg 13 one of the best ways to
keep an Afnican patient m bed, and it 13 possible that this may
a0 help to relieve pressure on the nerve roots 1n a case of
tathca. Similarly brachul neuntis may be relieved by traction
on the neck with a head halter
H‘hepmentahmuonguofmccveryattheenduffourwcch
the spine should be opened and the portion of prolapsed nucleus
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removed, 1f slight recovery has taken place, the rest in bed may
be continued or the patient grven a plaster jacket or some form
of collar

After recovery from injury to the lumbar discs, the patent
must be careful to avoid flexion of the spine and should be grven
exercises to strengthen the back muscles.



CHAPTER 20
DISEASES OF THE SPINE

THE spine 18 subject to very few discases, Acute ostcomyelitis
occurs very occasonally, and so does bony infection by typhoird
bacilli or the brucellae of undulant fever but by far the most
common 1infection 18 from tuberculoms. If the spinc becomes
diseased one must think of tuberculosis first, but 1t 15 as well
in the early stages to send a speaimen of blood for sggluttnation,
10 order to exclude typhaid or brucellar infection.

Tumours also are rare. Pnmary tumours may occur n the
spinal cord or meninges and give nise to signs of nerve paralysis
which may be partial or total but they are very uncommon
Secondary tumours are more frequently seen  In this case an
dlderly patient complans of back-ache or of weakness of the lower
Lmbs. An X ray of the spine then shows collapse of one of the
vertebrae, due to a pathological fracture of one of the vertebrac
The breast, prostate thyroid gland and kidneys should be
examined for the pnmary tumour, but the condition 18 by thus
time incurable.

Anteror pohomy elitis 18 the most common disease of the spinal
cord. The disease has been fully described in Chapterg  Surgreal
mterest 18 munly directed to the treatment of residual paralys:s
10 the mbs. (See Part Two )

Paralyns of the spinal muscles may however give nse to &
deformity of the spine rtself This usually takes the form of a
tcoliess, or twisting of the spine. Mild cases requure no treat-
ment except for re~education of muacle more severe ones may
fequire the support of a spinal jecket of metal and cloth or
leather the most severe will require an arthrodeus of the spine.

TUBERCULOS18 OF THE 8PINE

Tuberculosis of the spine 13 quite common. Tt occurs 1n the

third stage of the disease, after the primary infectton and after

the stage of general apread of the disease. It may occur at any

8¢, but 1t 18 most commonly acen 1n young adults. The disease
187
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first appears 1n bone, close to jointa and n this case the Jouits
concerned are the intervertebral jonts between the bodies of the
vertebrae—and very occasonally the sacro ihse jounts The
sacrum, being one solid bone, 18 very rarely affected, but the
cervical thoracic and lumbar spines are all huble to infection.

Pathology

The disease 18 characterized by {ocal bone destruchion, with very
little reaction by the body in the early stages. There will be
general toxaemia typical of tuberculosis and this wll be shown
by u loss of weight, a general appearance of ill health, a slight
nse in temperature, especially 1n the evening and a nse 1n the
erythrocyte sedimentation rate (E S R.) The measurement of
the E § R. 18 2 laboratory test. If the rate 18 rused 1t shows that
infection of some kind 18 present, but 1t must not be rehied on too
much for assessing progress It must be remembered that the
general appearunce of the psuent, and also the temperature
chart, are just as important,

The local effects result from destruction of bone and the
mvasion of the jonts. The sbight pan which occurs causes
stiffness of the spine duc to spasm of the muscles 1n an effort to
prevent movement. Actus} bone destruction causes collapse of
the vertebrae and the development of deformuty

A backward projection of the spine 18 known as & kyphosns
while a forward projection 18 known a8 g lordosis  The thoracic
apine has 2 normal kyphoms while the cervical and lumbar
spines have & normal Jordons. Collapse of vertebral bodies will
mcrease the kyphoms 1n the thoracic ares and will dumunish the
lordoms 1n the other areas. Severe collapse of several neigh
bounng vertebrae will cause an acute kyphoss centred over the
muddle of the duseased area. Such an acute kyphoss 15 called 2

ibbus
e Infection may also be sccompanted by the formation of
tuberculous pus. This will form a cold abscess which will ex
pand out of the discased ares and gradually form a track as it
grows along tissue planes between muscles and other structures
Gravity wll help a cold abscess to track downwarda.

In unfavourable cases the nfection il extend and spread
and the general toxaemia will increase. On the other hand the
body ususily gets the upper hand and repur takes place. First
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of all the general toxaemia subsides, then the local area of 1n-
fection becomes surrounded by granulation and fibrous tissue
and, finally, new bone 13 able to develop and ankylose the joints
affected

Final repair by ankylous will naturally be more rapid of the
affected parts are kept at rest  In East Afnica 1t has been found
that repair 18 more rapid 1n the local population than in Euro-
peans, and the new bonc appears earlier and soon becomes ex-
tenmve and dense. Even so 1t takes at least a year after the
beginning of the infection for full ankylosis to occur

Specral sites

Cervical spine Tuberculosis of the cervical spine may occur 1
quite young wnfants. The cold abscess which develops tends to
grow forwards and press on the back of the pharynx where 1t
will give nise to obstruction to breathing and swallowing

Thoracte spine The thoracic spinal canal 1s very narrow and
there 15 already a natural kyphoss present. Collapse of verte-
brae 13 very soon noticed s a definite gibbus and tuberculous
Ppus, granulation tissue or bone sequestra may project backwards
from the bodies 1nto the canal and press on the spinal cord. The
cord may also be pressed on by inflammatory oedema. The
motor tracts are first pressed on so that imtation of them first
occurs followed by paralyms. This will be shown by an -
creanng dfficulty 1n walking  An 1ncresse 1n pressure may
further damage the cord so that paralyss of the bladder and
rectum follow, then comes sensory paralysis and complete
panaplegia of the lower limba.

A cold abscess may appear in the front of the thoracc verte-
brae where 1t will be shown on an X-ray plate as & dense shadow
on etther mide of the vertebrae The abscess may track from this
utte along the course of the ntercostal vessels and nerves, and
ppear between the ribs round the aide of the chest.

Tmtbyrmulmmaymthmntethlnmthceernul
or lumbar areas, as constant movements occur between the
vertebrae dunng respiration.

.hL‘""baT spine  In the lumbar spine, deformity 18 princaapally

0wn by a loss of the normal lumbar lordoas. An actual gibbus
cmlYlppm.\'lfthereuvtryscv*e.re<:t:)llnpu:.

spinal canal 18 roomy and the cord and spinsl nerves do



192 REGIONAL BURGERY—BPINE, HEAD AND NECK

diseancd vertebra when he sat up 1n hus plaster bed The result
of the fracture was a slight paraplegia.

The prognosis for recovery from toxaemua and for rapid
consohidation of the local focus of disesse 13 so good 1n Afncans
that very good results have been obtained by smimply applying a
plaster jacket. Where highly skilled nursing 18 not avalable, thu
method may be used 1 place of the usual frame or plaster bed.

The patient 1s mstructed to remmn 1n bed 1n hus plaster jacket
for the first phase of the disease, but, after general toxaemls has
subuded, he 18 allowed to get up and walk about the ward, and
ia grven spinal exercises to strengthen the posterior muscles

At the end of three months the jacket 13 removed an X ruy
taken 1 order to check progress, and a fresh jacket 15 applied
if there 18 no general toxaemua and there are good migns of bony
consolidation the patient may be allowed to go home 1n his
Jucket for three months.

With this treatment the great majority of cases heal with the
diseased vertebrue fixed 1n good postion by bony ankylosis at the
end of nine months or a year

More cases have still to be given antl tuberculous drugs before
we shall know whether recovery may be hastened by this means.
It 15 the author s practice to give sll adult patients 50 mgm. of
wonicotime acid hydrande (isomand) three times a day and 1
gm of streptomyan twice a week for the first thirteen weeks.
In the occasonal case which still shows general toxaemua, the
course 1s continued for 2 further thirteen weeks. Children are
given reduced dosages, according to theur age.

Once the local area has been immobihized only a penodic
check on progress will be required but 1t 13 most importsat to
keep a constant watch on the general condition. The general
condition 18 abserved 1n three different ways. The fint, nnd
most 1mportant, 1s the general appearance of the patient the
second 15 a carefully recorded temperature chart the third {3 2
wreckly recording of the erythrocyte sedimentation rate

1f the general condiion 1mproves the patient can be given
more freedom if it detenorates he must be put back = stage.

Summary of treatment of an uncomplicated case
(1) Admut 1o complete rest m bed investigate tuberculin
teaction Widal and Brueella agglutmation E.S R. and tempers

ture.
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(2) Put the spine at rest by applying a plaster jacket, or fitting
» plaster bed or special frame

(3) Give streptomycin and 1somiazid for at least three months

(4) heep a watch on the general condition, temperature
chartand ES R.

(5) Change the plaster and take an \ ray every three months
until the local condition has healed.

TREATMENT OF COMPLICATIONS

Poor response to the normal treatment

A few cases fail to show a good response to the treatment out-
hined above. In these cases the area of the spine must be put at
even more complete rest, and this 1s best done by fusing the pos-
tenor parts of the spine with a spinal bone-graft.

It must be remembered however that no operation should be
done until the patient s general toxaemia 13 under control

Treatment of dusease elsewhere

Dusease 1n other parts of the body must be treated simultaneously
Thus 18 not always casy and 1t will be the duty of the surgeon,
often 1n co-operation with a physician, to decide which disease
requires the more active treatment.  Whatever the site of the
disease, the panent must have both rest and ant: tuberculous
drug therapy

A tuberculous epididymutis 13 not uncommon and this may be

treated by exaimon of the eptdidysmus while the patrent 1 still in a
plaster jacket,

Celd abscesses

When cold absceases come near to the skan they should be
“spirated, the surgeon taking great care to pass the needle through
bealthy skun 10 order to avord formuing a sinus  The need for re

aspiation of an abacess that 1s ponting towards the back
47 prevent the fmmedsate use of a plaster jacket tn these cases
2 plaster bed will have to be used until pus 18 no longer formung

0 an abscess has actually burst and formed a sinus the
Palient o)) require frequent dressings until the discharge

Munithey

The presence of 2 s1nus used to be a dreaded sign, 2s secondary
HMa-g o
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pyogenic infection was frequent the patient went rapidly down
hill and often soon died. i
Nowadsys most minuses can be dned up 1 a few weeks by
gving pemcilin for the secondary infection, and rest, plus
streptomyain and 1sonand, for the tuberculous infection,

Paraplegra

The most common vanety of paraplegia develops early i the
discase and 1 due to oedema presung on the cord, the backward
pressure of granulation tissue or of a cold abscess within the
thoracic spine or the backward pressure of a piece of seques
trated bone.

Mild cases will recover very rapidly if the spine 1s rested and
the tuberculosa treated. If there 18 no response, or if the symp-
toms are severe the spinal canal should be opened and the pres
sure relieved. This should not, of course, be done until the
patient has had a few weeks treatment, 1n order to control the
worst of the toxacmia.

Occastonally a case 18 seen that hes not been treated in the
carly stages  Severe collapse of the vertebrae may have occurred,
with the formation of 2 marked gibbus, but wathout the develop
ment of early paraplegia. The local discase eventually heals, but
the severe deformuty persists  In these cases the spinal cord may
be slowly stretched over the deformuty, and it eventually becomes
paralysed

The paralyss 1 then due to fibress within the cord, and there
is often very little improvement if pressure is released

It may however be posuble to prevent further deterioration
and collapse by an operation designed to relieve the pressure and
then fuse the spine by a spinal bone graft.



CHAPTER 21

INJURIES OF THE HEAD

BOFT TISSUE INJURIES

THE skun of the scalp and face has an extremely nch blood-
supply The result 1s that infection 1s rarely severe, provided
that & wound 1s not stitched over dead infected tissue. Healing
13 also extremely rapid and stitches may be removed at the end
of three to four daya,

The free blood supply causes a rapid loss of blood from any
wound, and the patient s appearance 13 often more alarming than
the s1ze of the wound warmants In the majonty of cases bleeding
13 readily controlled by elevauon and simple pressure.

The face

Cuts with sharp instruments can be stitched without excision
of the wound edges, so long as they have occurred within the
previous twelve hours after that period 1t 18 better to excise the
wound before suture, but 1t 18 rarely necessary to leave the wound
unstitched unless there 18 obvious nfectron.

If there 18 & cut nght through the cheek 1t may be difficult to
get good repur this 18 because the swollen tissue may become
infected from the mouth. In these difficult cases the wound
edge should be excised and the skin stitched to the mucous
membrane this will leave & hole through the cheek into the
mouth which can be repaired by a surgeon later

A blow from a blunt object may spht the skon aganst the
cheek bone, and tn this case brinsed tissue must be exased
before the wound 18 sutured.

Another common variety of 1njury 18 & deep graze due to the
face bang scruped along the ground 1n a fall from a moving
velucle. These wounds ahould be carefully cleaned before they
are dressed, and an endeavour made to remove small particles
of road durt. The cleansing will probably start fresh bleeding
which can be controlled by gentle pressure with & swab A fine
capillary ooze may persist for some time, and this can be stopped

195
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by applying a thin wisp of cotton woal to the abrasion and then
repeating gentle pressure with a swab  The blood will clot
within the wisp of cotton-wool which can then be left on 23 2
dressing  If desired, the cotton wool can first be shghtly mout
ened with compound tincture of benzoin.

Acommon error istotakeafarly large piece of cotton wool, soak
1t with the tincture and apply rtto the abrasion without first dlean
ing the wound Sepuis frequently develops under such 2 dressing

The scalp

Injuries to the scalp with blunt instruments are more common
than with sharp ones. The scalp may be cut by & knife or a panga
in a fight, but 1t 18 much more commonly spht open by a blow
from a stick or following  fall from a height or from a moving
vehicle,

If a clean cut wound is gaping open, the underlying bone can
be seen and inspected for the presence of a fracture. If no
fracture 18 present the skin can be sutched without excision of
the wound edges

In the majonty of cases, especally if the injury has been caused
by a blunt ipatrument, 1t 1 not posuble to see the bone, A sterile
probe may be inserted into the wound and, 1f a fracture 15 found,
the case must be treated as 2 major surgical emergency  If there
18 any doubt, the patient must be taken to the theatre and local
anaesthetic mjected round the wound. The edges of the wound
can then be excised the wound opened up and the bone in
spected

No case of cut scalp due to 2 blunt object should be stitched
without first excisng the wound and inspecting the bone uung
@ local anaesthetic us & rule It 18 very important to exclude &
fracture and 1t 18 also 1mportant to excise all bruised tissue  If
the scalp 13 stitched without these precautions infection may
develop in the wound and pass into the skull by means of 2
funute crack fracture that could not be felt with a probe and
will very often not be shown on an X ray plate. This infection
can give nse to o fatal meningitis

FRACTURES
Mandidble and maxilla
These fractures are frequently compound nto the mouth and
x0they often become infected. They lsoinvolve the teeth which
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may be loosened or displaced  Some teeth may be knocked right
out, others may become infected down to the their roots through
the fracture line and others may be displaced with one of the
broken parts of the mandible or maxilla.

A fracture will be suspected when a patient has had an injury
to hus face or jaw and he keeps his mouth a hittle open  He 18
not able to shut his jaws properly, either because of pain or
because the tecth are dusplaced

If a dental surgeon 1s available, he should be nonfied at once
He will reduce the fracture and maintmn the teeth 1n pesition by
wirtng them together or by using special splints attached to the
tecth

Where no dental or other surgeon 1s available, a medical
asnstant must endeavour to obtain the best results he can. Any
completely Ioose teeth should be removed, but all others should
be preserved. They can be extracted later if they become 1n-
fected at the roots. Obvious deformuty 1s corrected and the jaws
are held together by a bandage which passes over the head The
bandage must be kept on and kept tight untl the fracture has
united.

Meanwhile the patient can take fluids only and must be fed
from a feeding-cup A nounshing hiqud diet must be pre-
scnibed.  The mouth must be kept scrupulously clean by fre
quent mouth washes, which must be repeated after every meal.
The mouth should be washed out with water under pressure. A
Higginson syringe may be used for this purpose.

One serious complication of fractures of the mandible must
be guarded against. If the jaw 18 broken it may move backwards,
moving the tongue with rt. The back of the tongue then occludes
the throat, the pattent s unable to breathe and dies of suffocation.

In any acadent case where the )aw 13 1nvolved the patient
must be turned almost on to his face as soon as he 15 seen,
10 that the jaw will fall forwards. This 1s even more important 1n
an unconscious patient, whatever the cause, since the posrtion
will allow blood to flow out of the mouth and prevent 1t from
beng sspirated 1nto the langs.

A fist ;d bandage must never pass from the point of the chin
to the back of the head, as this will only press the jaw further
back and mncrease the danger The best bandage for a jaw 15 2

barrel bandage. Thus 13 passed from underneath the jaw to the

top of the head where a single knot 18 tied. The knot 13 then
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opened ont 3o that half of 1t passes to the forehead and half to the
back of the head, and a half knot 18 present over each temple.
The free ends of the half knots are brought over to the top of the
head agarn and tied thers,

Skull

The importance of 2 fracture of the akull does not lie 1n the
injury to the bone but 1n the 1njury to the undertying bran or
the nsk of infection within the skull.

The most common type of fracture 1s 1n a strasght line, or
fissure Thuis may be confined to the vault of the skull or pass
mto the base. A severe blow with & blunt object may depress a
fragment of bone 1nto the mmde of the skull and posubly mto
the brain, and this depressed fracture may of course, be com
pound.

Compaund fractures must be treated as major surgical emer
genctes  The akin and soft tissue wound must be carefully ex
cieed and the fracture of the bone inspected. If the fracture 13
umply a fine fissure, the skin may be stitched pemicallin pre
scribed and the patient carefully watched

If there 18 any depression of bone the operation must be more
extensmive & hole 18 made 1n healthy bone near by and the edge of
the hole 18 carefully enlarged untl it reaches the fracture the
depressed portions of bone can then be Lfted out and the dura
mater nspected, When there has been s tear of the dora the
operation must be extended more deeply 1n order to remove all
bruised brain tissue. Bruimsed bramn tssue can be removed by a
sucker after the tissue has been loosened by a stream of normal
saline from an infuson bottle.

A conscious patient can be treated in this way under & Jocal
anaesthetic, a completely unconscious patient will need no
anaesthetic at all while 2 restless, sem: unconscious patient will
require a general anaesthetic,

After completing the exploration and cleaning of the wound
he scalp 18 stitched 1n two layers in order to reduce the chance of
nfection entering through the wound from the akin For the
ame reason it 18 better not to put a drain 1n unless there 1s &
quite considerable oonng of blood

Stmple fractures that 13 closed fractures are not submitted
o urgent operative treatment unless there are indications for
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operation as a result of brain damage. If there 13 no evidence of
brain damage, a simple fissure fracture can be ignored, and the
patient can be allowed to leave hospital as soon as there 18 no
danger of any complication (that 1s after he has been under
observation for at least twenty four hours) A closed depressed
fracture, unless the depression 18 extremely slight, should be
submutted to delibernte operation designed to raise the depreased
portion of bone.

All cases of closed fracture must be admitted to hospital for
twenty four hours for observation however well they may secem
because of the nsk that slow nternal haemorrhage may cause
compression of the brain. They must not be g1ven morphne, as
this may mask the onset of serious symptoms and may depress
rapiration dangerously Restlessness 1s a sign of brain damage,
and 1ts treatment 13 mentioned below Simple headache can be
treated by aspirin or aspinn phenacetin-caffeine (AP C ) tablets

INJURY TO THE BRAIN

There are two important forms of brmn injury  The first 1s the
effect of compression of the brain from outside The second 13
the effect of mjury to the bruin tssue itself

Cerebral compression

Shight compression of the bramn may occur as a result of a de-
pressed fracture—this hes already been referred to  The more
tmportant form of cerebral compression anses from haemorrhage
within the skull. The haemorrhage may occur on either mide of
the dura mater 1f outside, 1t 15 known as an extradural haemor-
thage, and an extradural haematoma 1s formed if the bleeding
1 within the dura a subdural haemorrhage gives rise to & sub-
dural haemstoma.

An extradural haemorrhage anses from the dural vessels
which enter the skull between the dura and the bone. The
fupture of a dural, or meningeal vessel 13 usually caused by a
fracture of the skull. Subdural haemorrhage results from 1njury
to the vessels of the inner membranes especislly the arachnoid
membrane there may be no fracture of the skull, damage having
occurred us the result of sudden movement of the brun within
the skull when the head was thrown suddenly forwards or back-
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wards or ssdeways  Alternatively, the head and the body may be
moving already 28 in a fall or when thrown from a vehicle, and
the brain continues to move forwards inmde the akull when the
head strikes a hard object.

The diagnoss of cercbral compression 18 of very grest impor
tance, because an operation to relieve the pressure may save a
pattent s life.

Fractures of the basc of the skull are particularly senous,
because the meningeal vessels all enter at the base, and the vital
centres of the brain lie close by The vital centres are the centres
for respiration and cardiac sction. A fracture of the base of
the akull will be suspected if there 18 bleeding from the ears or
nose.

In 2 fracture of the base there may be such severe extradural
haemorrhage and bramn damage thas the patient 18 brought 1nto
hosprtal deeply unconscious, with a slow pulse and nowsy ster
torous breasthing These patients have been 8o severely injured
that treatment 18 of Irttle avad 2nd desth commonly occurs within
a few hours

The patients who czn be saved by operation have quite 2
different huistory ‘This 1s due to the fact that curable haemor
rhage 13 alow but continuous and the signs of compression sppear
relatively gradually

The pattent may be knocked unconscious s & result of the
myury and he 18 brought into hosprtal either after he has re
covered consciousness or while still Lightly unconscious or semi
conscious  If the unconsctousness was due to midd brun con
cussion the patient should steadily improve 1f, however he has
a bleeding vessel, outsde or inmde the dura, compression will
slowly develop and the state of unconsciousness will become
worse 1nstead of better

The bleeding frequently takes place 1n the temporal area, and
the parts of the bramn pressed on will be the motor and sensory
areas of the brun. As the pressure wncreases, the imb on the
opposite side becomes weak and then panalyred

Pressure may also affect the oculo-motor nerve. Irntation
wll cause the pupil of the eye to contract, and further pressure
will cause paralysis and dilatation of the pupil. Similar effects on
the oculo-motor nerves and on the other motor nerves may be
due to direct inyury to the bramn at the tume of the acadent, and
not to compression ‘The 1mportant thing to notice 13 not &
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paralyns of a imb or a contracted or a dilated pupil, but a
change 1n therr state while under observation

Durning compresston, the pulse will also be noticed changing
becoming gradually slower, while the blood pressure may
nse,

Al cases of head snjury where the patient has been unconscious
even for a short tme after the mnjury 3wsT be adnutted to
hospital for observation. An accurate record must be made of

the state of unconsciousness
the power of the himbs, and
the state of the pupils

Then every hour the pulse must be recorded, the pupils
mapected, and the power of the imbs tested. In an unconscious
patient, the hmb power can be tested by pinching the skin and
seang whether the patient withdraws the hmb one Iimb can
be compared with the other

This hourly observation must be continued for twenty-four
houns. Dunng this penod mo morphine should be given.
(Occasionally a surgeon may take the nsk of ordening morphine
if he 13 satisfied with the condition of the head 1mjury but 1s
worned about other injunies to the body )

If there 13 any detertoration 1n the condition of the patient 2

surgeon should be informed at once A delay of a few hours may
be fatal.

Internal cerebral inpury

Internal injury to the bramn 18 very much more common than
compression. It can roughly be divided into three degrees—
concuswion, cerebral umtation, and coma. Mild cases are prob-
ably due to a shaking up of the brun cells while the more
severe are accompanued by muinute hzemorrhages 1o the bramn
We have already noticed that severe coma may be due to brun
damage plus severe compression 1n a fracture of the base.
Diaggnons  The patient will usually be brought 1n with a hus-
fory of mjury but other poasible causes of unconsciousness must
remembered and excluded. The meost common of these 1s
alecholic intoxication and one has to be very wary 1n such « case.
en person can have & fall and be knocked unconscious
the fact that hus breath smells of slcohol does not mean that that
1s the only cause of his unconscious state and so 1f there 1 any
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poambility that a head injury may have occurred, he must
be watched as carefully as any other case. Cases have been
known of people who have been certified as drunk, transferred
to m police station, and who have died there of cercbral com
pression.

Concusnon  This 13 the mildest degree of tnternal bram
damage. It may last for only a few minutes or for an hour or
two The patient must be admitted to hospital for observation
for twenty four hours. When he becomes conscious he may be
given aspirin or A.P C. tablets for headache, but no morphine.
Any other injunies will, of course, recerve attention, but if there
are no serious sequelac he may be allowed home at the end of the
twenty-four hours, and he will be able to resume work 1n 1 day
or two

Some patients have permstent headache. They may have to
remain off duty for a longer time, but they must not be allowed
to worry unduly about their condition and must be encouraged
to return to normal life as soon as possible.

Cerebral trritation. When the bran 13 more severely damaged,
the patient becomes restless and wrritable  This state may last for
only a few hours, or 1t may possibly last for several weeks The
patient 18 not deeply unconscious and can be roused to take food,
but for the first twenty four hours he must be carefully watched
for the possible development of cerebral compression

No morphine 18 given. The restlessness and irtabiity are
controlled by barbrturate drugs such 2s lumnal or medinal,
sodium gardenal can be given intramuscularly if drugs are
refused by mouth. It wall also help to reduce rntbility of the
patient 1s kept quict 1n a darkened room, but once he is fully
conscous he 13 zpt to become more wrnitable if he 18 kept for 2

JEE TR TP ¥
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less unconscious ro that severely pamnful stimuli will cause him to
movea bittle or he may be only semi-comatose easily roused but
quckly slipping back to unconsciousness again

The most severcly 1njurced patients will die soon after admus-
nion to hospital—if they have not died before admission—but
there 13 a good chance of recovery for those that survive for more
than twelve hours so long as cerebral compression does not
develop

In relatively muld cases the patients can be roused and fed, and
they will rapidly pass through a stage of cerebral irntation to
full conscrousness.

The care of a deeply unconscious patient 1s most important

Care of the shin  Bed-sores must be avorded by turming the
patient to a different position every four hours and making sure
that he 18 not allowed to lie 1n a wet bed.

Care of resprration. When the patient 1s turned he must be
turned from one sde to the other never on to hus back, for fear
that respiration may be aterrupted. He should be given 200 0o
units of pemicallin dasly 1n order to prevent pneumonia.

Care of bladder and bowels Acute retention of unine 1s unlikely
and the patient 13 more likely to be mcontinent. The bladder
must, however, be watched and the patent cathetenzed iof
pecessary  If he 1s unconscious for a long time he may become
constipated and require an enema.

Nutrition. 1f the patient 18 very deeply unconscious he may
Tequire an intravenous infusion, to provide flud and glucose.
Not more than 10-15 gm. of salt should be given per day As

are 5 gm. of salt 1n every bottle of normal saline the
Patient should not receive more than two to three bottles of
normal saline dasly, the rest of the flud required being given as
6 per eent. glucose m water  If too much salt 18 given 1t cannot
be excreted by the kidneys and accumulates 1n the tssues. It
Ltracts water to 1t and the patient may die because hus lungs
have become Wntcrloggcd_

scvere cases can be made to swallow an oesophageal tube
n be fed through that, while patients who are only sem;
comatose, or who are recovering from deep unconsciousness,
™04y be roused enough for them to swallow flurds given by mouth.

and
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Prognosis

Unconsciousness may be prolonged for weeks or even months,
but, 80 long as complications are avoided, full recovery should
follow A few patients may suffer from persistent headaches and
all may suffer loss of memory especully of the actual acadent
and perhaps of the events which took place a few hours or days
before.

Very occasionally brain damsge 1s followed by epilepsy,
this may be controlled by medical means but in some cases 1t
may be considered worth while to cxplore the area of bramn
damage and remove ecar tissue.



CHAPTER 22

THE CHEERS, MOUTH NOSE, EAR AND
THROAT

THE CHEERS
Cancrum ons

Ta1s disease affects undernounshed infants and young children.
Infection occurs with orgamisms sumilar to those of tropical
ulcers, and, a3 with a tropical ulcer there 15 an early spread of
infection 1nto the surrounding tissue, with thrombosis of vessels
and death or gangrene of the substance of the cheek.

‘oxaemua 13 severe and, 1n undernounshed young infants, 1t
may cause death If prompt treatment 13 not given the gan
grenous tissue sloughs away leaving a large hole right through
the cheek. This will heal with much scarnng and deformty of
the face and mouth.

In very early cases resolution may follow the giving of high
doses of penucillin (say 50 000-100 000 units of soluble penucillin
four hourly) and the disease may be arrested before 1t has spread
through the check.

In late cases the infection should be controlled with pemicillin
1nd the defect 1n the cheek repaired by plastic surgery when the
infection has completely subsided. It may be posmble to close
2 amall defect by using a flap of near by tissuc, but severe cases
will have to be treated by transferring skin from the chest or
cliewhere. A pedicle-flap 15 used one end of  strip of skun bang
fixed to the face while the other end 1a left attached to the chest.
When the end which has been transferred to the face has
developed a new blood supply the pedicle can be dinided.

BALIVARY GLANDS

;?;m are three pairs of salivary glands they are the parouds

submandibular and the sublingual sshvary glands.

The sublingual gland, lying under the tongue, rarely gives
THe to any trouble but calark sometimes form 1 the duct of
205
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the submandibular gland which pasaes close to the sublingual
gland along the floor of the mouth, to open under the tongue.
When the gland secretes saliva at the thought of food, or duning
meals the submandibular gland swells under the mandible
because the saltva 15 unable to escape past the calculus

The duct lies close under the mucous membrane of the floor
of the mouth, and the calculus can usually be felt there by an
examining finger It can eanly be removed by an inason mto
the duct under local analgema.

Salivary calcul verv occamonally form in the parotid gland
or duct.

Infection. Infecton of the glands is rare but an acute parotitis
may occur 1n debilitated patients especully of the patient 1
febrile and dehydrated and the mouth has not been kept clean.
If the wfecthion does not respond to pemuallin then nason will
be required into the gland 1n order to release pus. This must be
done very carefully 20 23 to avoid injury to the facal nerve which
passes through the gland on 1ta way to supply the muscles of the
face. The nerve leaves the skull below the ear and then, m the
parotid gland, breaks up 1nto branches which radiate towards the
eye, the nose and the mouth.

An incision should be made over the site of greatest tendemess.
The kmfe should dinide the skin and the strong fascia over the
gland, but 1t should not enter the gland 1tself for fear 1t should
divide a branch of the nerve. A pair of artery forceps should be
closed and forced 1n nstead the blunt point will probably push
the nerve branches out of the way and the hole can then be made
bigger by opening and shutting the forceps a few times.

This blunt method of opening an abscess 1s very successful
1n many sites where there are important structuces, such as the
stde of the neck or the palm of the hand. It 13 known as Hilton s

method

Tumours
A not uncommon tumour 18 the mixed paroud tumour’ or
mixed sahvary tumour It appears most frequently n the
parond gland but 3t 13 very occamonally found in other add
sites round the mouth such as 1n the palate,

The tumour 1s slow 1n growth and appears to be benign if
examined pathologically If 1t 13 not completely removed how
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ever, 1t 18 hable to recur and, when 1t does recur, 1t 18 apt to be
more mahgnant.

The tumour has to be removed very carefully, so that damage
to the facial nerve is avoided but every care must be taken to
remove all of 1t, in order to prevent a recurrence.

If the tumour does recur a much wider excision will have
to be made and 1t is unbkely that the facal nerve will then
escape.

Damage to the factal nerve results in a weakness of the eye-
lid muscles and of the mouth. The mouth 18 pulled over to the
opposite mde of the face by the strength of the intact muscles on
the other side.

THE MOUTH
Hare-lip and cleft palate
These are congemtal abnormalities due to failure of parts of the
embryonic face to join together before birth

The result 11 a split which may 1nvolve any part of a line which
runs from the nostnl along the floor of the nose to the back of
the palste. The floor of the nasal cavity 1, of course, the roof of
the palate the nose and mouth cavities are no longer separated
if the palate 18 split.

The deformity may occur on one or both sides. It may mvolve
only the lip or enly the palate, or it may involve both. When the
front part of the palate 1 spht, the separation passes forwards
between the teeth 3o that the upper jaw 18 divided 1n two

Surgical repair 18 indicated for several reasons apart from the
question of appearance. The lip should be repatred early for
when the two parts are Joined together its muscles will help to
mould the rest of the face and prevent further deformity of
bone. It 1s usnal to carry out the repair when the infant 1s about
™0 to three months old.

The palate must be repatred before the child begins to speak,
otherwise 1t will have great difficulty 1n being able to talk clearly
The repar should not be carned out until the child 1s about
on¢ and a half to two years old The operstion 13 camer then.
Besides, 1f 1t were done earlier, there would be increased danger

the upper jaw would be held tightly together and fail to
870w 30 that the teeth would not meet well with thoae of the lower
% when the mouth 1s shut. The earher the operation 15 done,
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sinuscs 1if they are affected In mild cases the swelling of the
mucous membrane may be made to shnink by grang the patient
inhalations of compound tincture of benzoin or menthol or by
prescribing nasal drops of § per cent. ephedrine 1n saline Oy
solutions should not be used Once shrinkage of the mucous
membrane has occurred the snus will dratn naturally

In some patients repeated infection results in a chronic 1n
flammation of the mucous membrane of the sinuses. In these
cases the sinuses may have to be drauned by 1 surgical operation
and 1f this 18 1nsufficient, the sinus may requure to be opened so
that the infected mucosa can be removed Mild recurrences
sometimes recover with treatment by pemicilin and local heat
grven by short wave duathermy

Congemtal abnormalitres

‘The only abnormalty of surgical importance 1n the note 18 2
deviation or bending of the septum, If a patient has a deviated
septum 1t may make 1t difficolt for him to breathe through one
nostril and infection will be more likely 1n the corresponding
sinuses  The septum may have to be strmghtened &t the same
time as the infected sinuses are treated. Thus 1s done by removing
the cartilage and bone from inmde the septum leaving only the
soft-tissue walls. Thus operation 18 called a submucous resection
of the nasal septum.

Epstaxis
Bleeding may follow an injury to the nose or 1t may be associated
with a high blood pressure or other medical diseases such as
polycythremia. In most cases it has no obvious cause. The
majonty of cases respond to simple treatment by laying the
patient down and keeping hum quict. More severe cases msy be
controlled by iserting 1nto the front of the nose s small plug
soaked 1 liquid paraffin and gettng the patient to press on 1t
from the outside. Adrenaline plugs should not be used as the
vasoconstniction will be followed by vasodilatation and poasibly
fresh bleeding

Severe cases may require cauterization of the bleeding point

at the front of the septum or tight packing of the nose with gauze
soaked 1 hquid or soft paraffin  Perucllin should be given to
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prevent infection if a plug has to be left 1n for more than twenty-
four hours.

Foreygn bodies

Chuldren frequently explore the orifices of the body and insert
beads, buttons or seeds 1n them and then cannot get them out
agun, Seeds are particularly difficult to remove s they may
swell with mowsture. It 18 extremely difficult to grasp such an
object with forceps and 1t may be pushed farther 1n by the effort.
‘The best method of removal 1s to siide a small hook or bent prece
or wire past the foreign body and hook 1t out. If no other 1n-
strument 15 available 2 large paper-cip may be bent to the night
shape with forceps and then stenilized.

Removal 13 made casier if the mucous membrane 18 anzesthet-
1zed and the vascular congestion 18 reduced. The pasal canity 1n
front of the foreagn body should be sprayed first with 5 per cent.
cocaine hydrochlonde (9 parts) and 1 1 000 adrenaline (1 part)

THE EAR

In all cases of earache 1t must be remembered that the pan may
be coming from dental canes The teeth should be nspected
1f no obvious cause can be found 1n the ear

The external ear

The lobe of the ear 1s a soft structure, commonly used for adorn-
ment. Women with ntact lobes may wish to have them pierced
so that they can hang ear nngs from them and men and women
from those tribes which pierce and stretch the lobe 1n childhood
may wish to have the edges of the hole excused, the surplus
stretched skin removed, and the ear restored to its natural
shape agun.

Boils sometimes occur 1n the skin of the external car, over the
cartilage. The skin 13 tightly adherent to the cartilage and can-

not stretch  The result 13 that boils 1n this st
oy ¢ are extremely

The external audstory meatus

Boils may also ocour in this mte they cause very severe
whmtbeybmst,thcygwcmcwnduchugcﬁ'omthep:rnm‘i’
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In esther stage they may be confused with acute mflarmstian
of the muddle ear; which 15 & much more senous condibon,
Inspection of the ear with an aurcscope will show the presence of a
boal close to the onfice, 1f this is the cause of the trouble, 1t will
be found that the swallen, painful boil will prevent the imsertion
of the suroscope sufficiently far to be able to see the drumhesd.

In the early stages & boul 18 treated by the application of Jocal
heat and by grving the patient analgenic drugs such as aapinn to
reduce the pan. Once the bod hss burst the pan will be very
mnch rebeved. The pus should be swabbed out of the ear by
& small prece of cotton wool wrapped round a probe or a match
stick, and the arex thould be painted with Savine 1o spint to
prevent the development of further bola.,

Wax arines from the secretion of the glands withun the external
auditory meatus. It s normally small in amount and semi liquid,
20 that 1t flows to the outade of the ear and 18 removed by wash
tng  In some people the wax 15 of thicker conmstency and accu
mulates within the car aganst the drom.

Wax 1n the car 13 the most common cause of desfness The
plug of wax can be seen Iying within the ear when the ear 13
inspected by an suroscope. If the wax 1s relanvely soft it can
be driven out by jecting sterile water or bicarbonate of sode
through sn ear synnge  Sometimes the wax 1s too hard to be
removed smmediately in thus way and will fist have to be
softened by droppung olive oil into the esr and leaning 1t there
for one or two nights before syringing

Foreygn bodies
See under THE NOSE, page 211

Outss externa

Inflammstion of the external sudiory meatus may develop e
pectally 1n hot, humid chimstes a3 & result of mousture and 2 lack
of cleanhiness The fiest symptom 18 itchiness n the ear as 2
result of which the patient scratches the ear and encourages
wntection to develop This i followed by an imtating watery

Treatment
The most important step tn treatment 13 to dry the ear repeatediy
with cotton wool on the end of 8 probe or matchstck. After
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drying the ear a wick of nbbon gauze should be soaked 1n
8 per cent. aluminum acetate and left 1n the ear for 24 hours
Thus usually results 1n 2 raprd cure, but 1n some cases the treat-
ment may have to be repested. Thereafter the patient must be
careful to keep the ear clean and to asoid seratchung 1t 1f st rtches.

Otitis media

Infiammstion of the middle ear occurs 1n a number of forms and
may be seen for the first time at any one of 1ts various stages
Mild cases may recover with or without treatment, at any stage
of the infection but severe ones may steadily progress and may
develop serious complications or lead to death unless proper
treatment 18 grven promptly

Pathological stages and treatment

(1) Acute catarthal otitis media  The wnflammation begins
28 3 mild infection of the ining mucous membrane, the infection
having travelled up the Eustachian tube from the throat. It
may accompany & simple coryza or any of the upper respiratory
wnfections. The patient complains of mild pain 1n the ear and
on exarmination, the tympamc membrane, or ear-drum, msy
ather appear normal or slightly reddened but normal in shape

The treatment 13 that of the onginal cause. The ear ache
may be relieved by inserting into the ear drops of warm oil or
of 5 per cent. carbolic aaad 1n glycerine.

(2) Acute suppuratioe otstis media. An 1increase 1n the inflam-
mation grves nse to the formanon of pus within the cavity of the
mddle car  This muxy be small m amount and may be sbsorbed
when the inflammation subsides but 1f pain tn the ear incresses,
examination may show that the drum 13 reddened and possibly
bulging outwards The temperature will be elevated to 101°—
103

Prompt treatment s required at this stage to prevent further
comphications. The patient must be given large doses of pent-
cillin, for example 200 000 units at once, followed by 100 000
umts four hourly Drops of carbolic actd 1n glycerne, local
hutmdlnalgcmc:mxynhqbcgrvmtordxmpmn.

The drum must be cxamined repeatedly at intervals of not
more than six hours  If the drum 1 found to be bulgmg out-
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wards at any time, 1t must be mased under a general anaesthetic
(mynng y) Ant 1 18 made with 2 speaial knife, called
a myTingotome, n the posterior part of the drum This clean
cut will heal readily when fection has been overcome. If the
incison 18 not made the drum may burst or the inflammation
spread through the tympanic antrum of the mastoid ar—cells

(3) Perforation of the drum. A drum that bursts itself usually
perforutes 1n the centre or in the upper part. The hole 18 made
through tissue that has been damaged by the 1nfection and 1t 18
often too large to heal over again. Secondary infection may
enter by the external meatus and a chronic otits medu will
develop The continustion of the mfection may destroy the
Iittle bones tn the ear which conduct sound and deafness results

If 2 patient 18 seen with acute otrus media when the drum has
already burst, he must be given peruaillin for the infection,
and the ear must be very carefully cleansed of pus at frequent
mtervals A dresming should be put over the ear to prevent
infection from entering from the outsde but the ear must not
be plugged with cotton wool, as this will dam the pus in and
incresase the danger of spread. If infection has been brought
quickly under control there 18 2 chance that the perforation will
heal.

(4) Acute mastad nfection. Infection which spreads to the
mastord process causes pain and swelling 1n the bone behund the
ear The skin over the mastoid 13 rused up by cedema and this
pushes the ear forwards. One must be careful, however to dis
tingwish mastordins from an nflammaton of the lymph-gland
behind the ear This may be zcutely inflamed from & boil in the
external mentus or from infection 1n the scalp and septic spots
should always be looked for there 1n a doubtful case.

Early cases of acute mastord infection may resolve after
treatment with pemcillin, but mfectton mey be very severe or
treatment may be given too late. In these cases pus may form in
the bone. A purulent mastotdrts 13 really 2 form of osteomyelitis
and behaves 1n the same manner The pus may reman within
the bone or 1t may burst through to the surface and form an
abscess there. A subpenostesl abscess 15 not dangerous and
can easily be druned by ao appropriate incsion. The dangerous
form of gbscess 18 one which has formed on the 1nner surface of

the bone that 18 2estde the skull
An abscets inude the skull will give rise to a local or general
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meningitis, 1t may cause infection and thrombosis of one of the
big venous sinuses leading to the internal jugular vern or it may
penetrate through the meninges and cause a brun abscess

When these complications occur the patient 15 seriously 1l
with profound toxaemia and he may even be 1n coma.

The mastoid bone must be opened and dramned 1in 2oy case
of acute mastoiditis which does not respond to perucillin treat-
ment within twenty-four hours Operation becomes an urgent
emergency 1if there are any signs of inflammation withun the skull

Summary Acute otiis media must be treated cnergetically
A bulging drum must be inaised at once and a severely inflamed
mastord bone must be drained 1f senous complications are to be
avorded. Fortunately owing to the use of pemcillin, serious
cases are not now often seen.

(5) Chromc otstis media A neglected case, with a perforated
drum will develop chronic infection of the middle ear and this
may be accompanied by chronic infection of the mastoid bone.

Mild cases may clear up with treatment, but they are always
Lsble to relapse if the patient develops an upper respiratory
nfection or if secondary infection enters through the perforation.

The ear must be kept clean and dry and the patient must avord
getting water into the ear while exther washing or sea-bathing

‘When infection flares up a fresh course of penicillin will be
required sometimes one of the other antibiotics will be necessary
if the organisms have become penicilin resistant. The ear 1s
carefully cleaned by a woollen swab on a probe or match-stick
until all pus has been removed, and then three drops of methyl-
ated spinit are inserted. Careful cleanmng and treatment with
spint usually reheves the attack, but it 15 no wse grng penr-
gﬁ or inserting spirit drops unless the ear 1s property cleansed

Persustent infection that does not respond to thus trestment
suggests that disemsed bone or other tisue 13 present. An
operation will then be required to remove all the diseased tissue.

THE THROAT
The pharynx
The pharynx 15 that part of the throat which hes behind the

nese, the mouth and the larynx. It continues below as the
oesophagus.
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In the pharynx there are many scattered collections of lym
phoid tissue whese chief function 13 to guard the body against
wmspired nfection. Two large collections of this tissue are the
adenotds in the nasopharynr and the tonsils on either mde
between the mouth and pharynx.

Aaute tonsillstss The tonmls readily become inflamed when the
body 15 exposed to droplet infection by streptococer and other
organiams The tonsls become enlarged and nflamed, but this
18 their normal defensive action and should not cause sertous
worry The inflammation 1s a sign that the body s defences are
at work. Pain may be relieved by aspinn gargles and the patent
should be kept away from work for fear of spreading mnfection
to others. This 1s particularly important if the person 15 a
member of the hospital staff, a3 the infection may be apread to
patients especially if they are surgical cases wath open wounds.

If there 18 severe toxaemua the patient will have to be treated
m bed, and he may require pemcillin iyjections. The patent
should not be admtted to a surgical ward.

Qumsy  Occasionally & penitonsillar sbscess forms, This 13
known as 2 quinsy It 1s shown by a red fluctuating swelling 1n
the soft palate just above the tonsil If pus 1s present 1t should
be released by an mcwmon mto the abscess through the soft
palate. A short general anaesthetic will probably be required
and the patient should be lud on his back on the operating table
with his head hanging down over the end of the table or with
the shoulders rased on a large sandbag so that the head hangs
down. This will prevent pus from ninmng down the throat
towards the larynx and the lunga after iasion of the abscess
instead 1t will run up the palate towards the mouth where 1t can
be swabbed away A sucker 18 & useful mstrument, if 1t 13
available, for mpid removal of the pus.

Chronic tonslhitss  Repeated infection of the tonsils gives rise
to u chronic swelling of the glands. Infants and young children
have lLttle natural ressstance to infection and they are con
stantly suffering from coryza and sore throats. As a result the
tonauls are frequently found to be enlesged. This is not an indi
cation for their removal they are enlarged because they sre
remsting infection  Very frequently they wall be found to return
to a normal size after the age of three or four

The tonsls are sufficently senously nfected for them to be
removed 1f one or another of the following signs 1s present



THE CHEEKS MOUTH, NOSE EAR AND THROAT 217

(1) The tonsls are sufficiently big to obstruct eating or breath-
n,
%2) The tonsils have remamned persistently enlarged after the
age of five and the patient 1s still having repeated attacks of sore
throat.

(3) The Iymphatic glands 1n the neck, opposite the tonsl,
reman enlarged and tender between attacks,

The operation 18 known as a tonsillectomy

Adenosds  Collections of lymphoid tissue Iie on the back wall
of the naso-pharynx, these also may become chromeally in-
flamed and enlarged When enlarged they are called adenords.
They may block the mouth of the Eustachian tube and prevent
arr from getting 1nto the middle ear This can cause partal
deafness

They may also be suffictently enlarged to cause obstruction
to nasal breathung  The child constantly breathes through its
mouth, especually when 1t 18 aslecp there 1s also an increased
tendency to infection of the nasal mnuses and also of the respira-
tory system, with recurrent bronchitis, owing to mouth breath-

1ng

The shape of the face slowly alters owing to the lack of use of
the nose and the constant downwards pull of the lower jaw on the
soft tissues of the face. The appearance 1s 30 typical 1t has been
called the adenoidal face’ The nose 13 narrow with immobile
nostrls and the face appears to be shightly hollowed on erther
sde of the upper nose.

Ths 18 & defintte indication for removal of the adenoids by a
speaal instrument called an adenoid curette. If the case has been
neglected for 2 long time, the child will have to be given exercises
afterwards to teach hum nose breathing

Retropharyngeal abscess An abscess sometimes forms behind
the postenior wall of the pharynx, oppoatte the mouth and the
base of the tongue. The abscess usually results from an acute
throat infection, but 1t may be a cold tuberculous abscess which
has tracked forwards from the cervical vertebrae.

As the swelling enlarges 1t slowly pushes forwards the
postenior wall of the pharynx and gives ruse to great difficulty in
swallowing and posmbly 1n breathing  If bresthing 13 seriously
obstructed an urgent tracheotomy may be

A pyogenic abscess may be incised through the mouth by
Plunging a knife into the swelling Agun the head should be
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brought over the end of the table and allowed to do

that the pus will flow up 1ato the mouth and nose i::tnc:d of‘:il:w':
into the throst and lungs A sucker will be & great help i re
moving the pus.

When the abscess 18 known to be tuberculous 1t should not
be opened into the mouth, because of the rsk of secondary
tnfection of the vertebrue. It should be opened by a surgeon by
a dissection 1 the smde of the neck behind the sternomastoud
muscle.

Tumours A rare vanety of tumour may anse 1n the lymphod
tissue of the pharynx. These tumours are ususlly ghly malig
nant and often invade the glands of theneck before they causeany
trouble in the throat. They are often senmtive to powerful X
rays but if these are not available and the disesse 13 not too far
advanced, an attempt may be made to treat them by surgeat
excision,

The laryns

The larynx 13 a very amall arex between the pharynx and the
traches It contauns the voca! cords, which are able to move
inwards and outwards duning speech.

The cords are occasonally attacked by tuberculoms or
tumours These will give rise to an alteration in the voice.
Tubereulosn:s will vsually be secondary to open tuberculosis of
the lungs and 1t will probably not heal unti the lung nfection
18 controlled. Tumoura may be removed surgieally or trested by
radium i thewr early stages

The muscles of the larynx are very tmportant, as 1t Is their
contraction which alters the distance between the cords and s0
alterx the voice. The larynx may be totally closed by the muscies
for example when the patent 13 strumng hard with hus abdo-
men and 11 holding hus breath  In this casc he 1s able to relax
the cords and breathe again when he wishes, but he may not be
able to do this on one very important occasion  thus is when the
larynx 13 10 spasm due to the writstion of an ansesthetic. Ether
18 the safest anaesthetic for general use but it 1 very irntant and
can casmly cause spasm in the early stages of ansesthesa if 1t 18
given oo quickly The spusm ususlly relaxes sf the anacsthetic
mask 1s remaved and the patient i3 allowed to breathe pure mr
agan but 1f 1t does not, then the ansaesthetst may have to



THE CHEEKS, MOUTH, NOSE, EAR AND THROAT 2I9

pass a tube down from the mouth, and between the cords 1nto
the trachea. If an expert anacsthetist 18 not available, then 2n
urgent tracheotomy may be required

Spasm of the larynx may also occur, even under intravenous
amaesthesia with pentothal, it 18 rarely complete, but 1t may be
prolonged, and pentothal should never be given unless oxygen
and a mask are available, so that oxygen can be dnven into the
lungs past the almost closed cords.

Acute obstruction of the larynx Obstruction may be caused by
diphthena, which is uncommon in Afnica, and 1t may also accom-
pany a tracheobronchrtis 1n young children. Oedema of the
larynx may develop 1n the presence of infection 1n the pharynx
and 1n the soft ussues of the neck (p 221) The oedema of the
larynx may be sufficiently great to obstruct breathung and, again
an urgent tracheotomy may be required.

Tracheotorry When breathing 13 obstructed by closure of the
larynx or pharynx an artificial openung must be made below the
obstruction in order to save the patient s life.

The operation may have to be done urgently with the patient
already unconscious. In this case no anaesthetic 18 required,
knufe 18 thrust through the skin deep down into the traches, 1t 18
turned sidewnys and a pair of forceps paxsed into the trachea
«longnde. The kmfe 13 removed, the forceps opened and a
tracheotomy tube pushed 1n. The tracheotomy tube 13 held 1n
place by tapes which are tied round the patient & neck.

The tube has an mnner tube which can be taken out every four
hours and cleaned and the nursing staff must watch the patient
carefully and see that the tube does not get blocked with mucus

If the patient 15 still conscious and the obstruction 18 not com-
plete, the tracheotomy may be done as a careful operation with
proper dissection, under a Iocal anaesthetic. It 12 not wise to give
thus patient a general anaesthetic, as the imtation may complete
the obstruction, so that an urgent, difficult operation will have
to be done 1nstead of a careful, deliberate one. It s very much

to do a tracheotomy when obstruction 1s threatened
rather than wat until 1t 1 complete. If ane waits, one may be
too late.

Foregn bodres m the larynx These are described at the end

of the next chapter together with foreign bodies m other parts of
the air and food passages
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THE NECK

INJURIES

THE most frequent injury to the neck 13 g subluxation or 2 du-
location of the cervical vertebrae. These inyunes have been
described in 2 previous chapter (See Chapter 1.)

Cut throat

The commonest wnjury to the soft tissues 18 ¢ cut throat, esther
as an attempted suicide or an attempted murder  In an attempted
murder ysually only one deep cut 1s made, 2 pauent who attempts
swicde 1s frequently more tnud to start with and makes a very
superficial cut, but, being 1n a mentally abnormal condition and
becoming more and more desperate, he or she will repeat the
cuta deeper and deeper  Thus severa! parallel cuts scross the
neck are very suggestive of attempted swade.

The larynx and trachea are the maost prominent structures 1n
the neck, lying directly under the skin and subcutaneous tissues,
and they are frequently divaded on erther side of them there hie
large subcutancous vewns, including the external jugular and
these may give nse to quite extenmive haemorrhage if they are
divided

The carotid artenes internal jugular veins and vagus nerves
lie more deeply on esther sde and are surrounded by quite &
strong sheath of connecuve tiasue. A kuife frequently pushes
themn backwards out of the way and opens the ocsophsgus before
1t opens the carotid sheath

If the cut has been made really decply the carotid vesels mil
also be divided and the weapon may actually enter the vertebrae,
Such a severe njury 18 usually fatal

So long as the carotid sheatha are mtact, the pasient has a good
chance of survival The divison of the trachea has made 2o

dental trach y openung and the patient 1 able to bresthe
through thet If the ocsophagus has alto been opened then
230




THE NECh 221

saliva swallowed by the patient escapes through the wound, of
the oesophagus 18 intact, then swallowing will naturally not be
terfered with

Treatment

When the case has been brought to hospital scon after injury
the usual routine treatment for wounds will be apphied Hae-
morrhage must be controlled, 1f necessary by catching large
bleeding vessels 1n artery foreeps Shock must be treated and
the patient then taken to the theatre for treatment of the wound

A tube can be passed 1nto the traches, after giving pentothal,
1n order to maintain the anaesthetic with gas (mtrous onde) or
cther or other anaesthetic. The tube can be passed from the
mouth or nose 1f the trachea 15 undamaged, or 1t can be passed
directly mnto the trachea through the wound.

The wound may then be excsed and the oesophagus and
trachea repaired The skin will only be stitched if 1t 18 safe to
doso

The loose cellular tissue of the neck 18 easly infected, and
wfection will track, with granity down into the chest. Peniallin
will therefore be required for every case, and the dose will depend
upon the degree of 1nfection that 13 already present.

Some cases are brought to hospital many hours after injury
when severe infection has already developed 1n the wound.
These patients will require treatment for infection before any
attempt 18 made at repair  The patient can breathe through his
tracheal wound, and he can be fed through an cesophageal tube
passed 1nto the stomach from the mouth and across the gap 1n
the oczophagus.

Dressings will have to be carefully arranged 1n order not to
obstruct the tracheotomy tube, and the pattent must be en-
couraged to spit out his saliva, rather than swallow 1t

LUDWIG B ANGINA

This 13 an 1nfection of the soft tissues of the neck, which beguns
at the upper part of the throat. Swelling very rapidly becomes
great, owing to the loose nature of the tissue.

Oedema canses & large swelling of the neck below the mandible,
and 1t slso causes 8 swelling of the floor of the mouth and tongue
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80 that the tongue 1s rased up towards the roof of the mouth
and pushed forwards between the teeth.

The swelling of the tissues and of the tongue grves rise to duffi-
culty in swallowing end breathing, and, 1f the condition pro-
gresses the vocal cords may also become oedematous and cause
total obstruction to breathing

In early cases the panent may be cured by treatment with
penucalin. Ksolin poultices are epplied to the neck, and the
patient 13 sat up Wwith a back-rest, to reduce oedems and to make
breathing easmer

Threatened suffocation will require urgent operatrve attention.
The swelling muss be mcised and opened up by Hilton s method,
the forceps being passed through from under the mandible to-
wards the floor of the mouth and opened up there. Instruments
must be made ready to carry out an immediate tracheotomy s
the patient may stop beathing while under the ansesthetic.
General ansesthesia should be avoided as respirstion may easily
stop dunng induction,

LYMPHATIC GLANDS

The man group of cervical lymph-glands lics in a chain along
the line of the carotid arteries  Their chuef drainage area 15 the
throat, but they alao receive lymphatica from the face and mouth.
The tonsillar gland’ lies at the upper end of the chamn behind
the angle of the mandible, opposite the tons

The glands may be swollen by acute or chronc infection, or
by tumours Carcful differentiz] dignos:s must be made in
every case, 1n order to reach the correct decston with regard to
treatment. Diagnoss 1s usually easy, but, 1n some cases 1t may
be so difficult that a finsl deciston cannot be reached without
first removing 2 gland for pathological examination. A biepsy
of cervical lymphatic glands can be made under a local ansesthe-
uc 2 farly big inason is required, as the glands are alvays
much deeper from the skin than one would imagine

Acute mfection

The glands are only shghtly enlarged, but they are scutely
tender ‘The history 1s short and the patient has esther an acute
tonnilitis or e skin infection in the dranage area.
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The glands rarely suppurate, and the infection subsides when
the pnmary source has been controlled Local heat may be
applied with a kaolin poultice.

Persistent acute wnfection

In cases of chronic tonslihts, the Iymphatic glands, especully
the tonsillar gland, are hable to reman enlarged and tender
Once tonsls have been removed the glands will shnnk and lose
thetr tenderness, but following thewr repair by scar tissuc they
may reman permanently palpable as small hard nodules,

Chrome wnfection

Tuberculons 13 the most common cause of chronic infection
Infection most commonly enters from the throat in this case the
upper glands will be affected first and the infection will spread
down the chain  The infection may anse in the lungs however,
and spread up to the neck from the mediastinal glands The
lower glands are then enlarged first.

Conmderable enlargement of the glands usuvally occurs, and
the thickening of the neck can camly be seen as soon as the patient
s examined. On palpation the glands will usually be found to
be matted together 1n 3 solid block, although they may still be
sepanate 1n the early stages. Later still fluctuaton may be pre-
sent, and aspiration, through healthy skin, will produce tuber-
culous pus On labomtory examingtion this pus may show
tubercle baculli and if 1njected 1nto a guinea pig 1t will almost
certanly cause severe gencral infecion. Guinea pig results are
not avulable for about three months.

Tuberculous glands are most often seen 1n young people, and
the most likely alternative diagnosin 13 Hodglin s disease (scc
below) In adults there is often very little toxaemus, and they are
able to continue at work while undergoing treatment.

Treatment 18 on general ant1 tuberculous lines, with rest,
good food, fresh wr and specific drugs. Abscemes should be
aspirated once or twice a week, and half to one gram of strepto-
myan inserted. The whole gland mass may be excised 1f 1t does

not shrink fully by the ime the general toxacmua has been con
trolled.
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The most common diseases of the gland are enlargement due
to endocrine disturbance

The thyroid gland produces 2 hormone known as thyroxine
This hormone circulates in the blood and helps to keep an
indimidual alert and hively The thyroid gland requires iodine
1n order to make thyroxine.

Under production of thyroxine makes a patent lethargic and
dull Thus condition 13 known as myxoedema, 1t 13 treated med:-
ally by giving the patient extract of thyroid gland to take by
mouth, Over production of thyroxine (hyperthyro:dism) makes
a person over anxious and excitable This condition 18 very rare
indeed amongst Africans but rt may become more frequent as
they become more exposed to the stress and strain and the hurry
and bustle of modern civilized’ hife.

Hyperthyroidism may be controlled by drugs, but if this 15
not successful 2 Jarge part (seven-eighths) of the gland should be
removed surgically

The mott common abnormality found 1n the thyroid gland of
Africans 1 2 benugn enlargement called 2 simple gortre. Thus
frequently develops as a result of a shortage of todine in the diet
and st may also develop where there 18 an excess of fluonne, and
possibly other chemcals, 1n the dnnking water  So 1t 13 more
common amongst certuin tribes than others depending on the
todine and fluonne content of the water-supply tn their distrcts
For example, the tnbes round Meru and Kilimanjaro mountains
frtqumﬂy suffer from this condition. It 18 more common among
women than among men.

In the majonty of cases no 1ll effects result from a sumple
guitre, but 1t may press on the trachea and cause obstruction to
breathing  This 1 partscularly lable to happen if the goitre
819ws down 1nto the chest behind the sternum.

Part of the gland can be excised surgically cither to relicve
pressure or to improve appearance. As there are no signs of

yrotdism there 18 no need to prepare the patient by grving

Lugols sodine or other drugs which, i toxic cases reduce
excrtability

FOREIGN BODIES IN THE AIR AND FOOD PASSAGES

The mr and food passages extend from the pharynx in the neck

to the octophagus trachea and broncht in the chest, but 1t will
mn-g q

| ——
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be mmpler to consider the thoracic of the passages togeth
with the parts 1n the neck. pase pasmgs cr

Children may swallow beads, cotns pins eafety pips, hair gripe
and all sorts of other objects and these may become held up at
any pomnt m the passages Small swallowed objects will nor
mally pass nght through the intestine, but, 1f they are sucked
down from the mouth by a sudden mapiration of breath, thoy
may be drawn 1nto the larynx, trachea or broncht

The child will have 2 sudden fit of conghing and may even die
from spasm of the larynx. Some objects will be coughed up if
they have not gone too far down, and this may be helped by
turning the child upside down and grving the chest a firm blow
If the object 18 not coughed up 1t will have to be removed by a
paur of forceps passed down a bronchescope.

Vomt must be included amongst the highly dangerous foreign
bodiea that can be sucked into the mir pastages This
happens 1n a conscious patient but may cccur 1n an unconscous
patient, whether the patient 18 unconscious from 1liness or mjury
or whether the unconsciousness 13 due to the induction of an
anaesthetic. All unconscious patients must be nuned on thewr
sides 1n the wards or during first aid treatment, so thst salivaand
vomit can How out of the mouth instead of down tnto the lungs
Furthermore, & general anaesthetic should never bo given to a
pattent who has had & meal within the lest four hours.

Vomit or saliva may also be sspirated into the chest if the
pharyngeal muscles are paralysed, for example when polio-
myelitis affects the lower bramn (bulbar poliomyelits) These
patients will require very specialized treatment to assist respira
tion and great care must be taken to see that they are unable to
aspirate flud 1nto the lungs.

Fish bones are the most common objects to stick 1 the food
passages of adults, although larger objects such as meat bones or
false teeth may also be swallowed and become stuck.

Fish bones most frequently damage the walls of the pharynx.
They may suck 1n the walls or sunply scratch the surfece and
pass on. In the latter event when the patient tries to swallow
he has a sharp pricking sensation from the scratch and he thinks
the bone 1s stll there.

If examination of the throat shows that there s no bone
present, but only a scratch the patient should be gtven an
explanation that the pan 13 simply due to the scratch and that
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1t will disappear 1 one or two days. He should then be given
aspinn tablets to ease the pain.

The majonty of fish bones or fish bone scratches can be seen
in the pharynx with = laryngoscope and the bone can be re-
moved by foreeps 1f it 13 present.

Larger objects both 1n adults and children, are usually held
up at the upper end of the oesophagus and an oesophagoscope
or a long pharyngoscope will be required to remove them. If
an ocsophagoscope 18 not avalable 1t may be necessary to remove
the object by open operation.

A fish bone, or other sharp abject, may perforate the wall of
the pharynx or oesophagus. When this occurs mfection wall
develop 1n the surrounding loose cellular tissue and wall spread
napidly This infection may cause respiratory obstruction from
ocdema of the larynx or it may spread down into the chest
If the wall of the pharynx or oesophagus has been damaged by
the object, ather durning swallowing or dunng 1ts removal, the
pstient must be given large doses of pemicillin to protect hum
from infection.






PART FOUR

REGIONAL SURGERY-~
THORAX AND ABDOMEN

CHAPTER 24

THE BREAST

INFECTION

AcuTe pyogenic infection of the bresst 1s known as acute
masttis. It most commonly occurs 1n women who are feeding
therr children. Infection does not usually pass up the milk
ducts but enters the breast through a cut or scratch in the skin
of the nipple and then passes into the breast along the lymphatics

The breast 13 divided mnto many segments by thin walls of
fibrous tussue, and esch segment contwins a mass of fat and a
portion of the memmary gland. While the breast 1s at rest, that
s when 1t 18 not secreting milk, the gland mass takes up very Iittle
room and most of the shape of the breast 1s due to the presence
of fat. The glandular part enlarges considerably when lactation
begins,

When infection enters the breast it usually enters only one
segment. The patient feels pan and hezviness in that part of
the breast 1t 1s tender and the ekan over 1t 18 reddened.

Becsuse of the infection 1n the breast the child must not be
allowed to suck from that breast, but the mulk should be expressed
several times a day and thrown away If this 1s not done then
secretion will cease and the mother will be unable to feed the
child from that breast when she has recovered.

Early cases may resolve without suppuration if they are treated
with pentcillin and local heat from 2 keolin poultice,

If this treatment fails and a breast abscess forms nciston will
be required. A smali stab wound and the nsertion of a dran
under local ansesthens 18 not sufficent. By the time an absceas
has formed and 1s ready for 1namon 1t will have probably burst
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through the thin fibrous wall of the firat segment 1nto one of the
other segments of the breast. These other segments will not
dran through a small ncision made 1nto the man cavnity

The patient should be gmven 2 general ansesthetic, and the
operator should scrub up and put on a pair of sterile gloves.
When the mamon has been made a finger 1 pushed 1nto the
abscess and the full extent of the cavity 18 explored. The finger
will be able to break down the fibrous walls even farther and turn
the several cavities 1nto one big cavity

The abscess mzy then be druined with a piece of corrugated
rubber, making sure that the rubber does not block up the
masion wound. Penucillin will be continued until the acute
wnfection has been controlled, and the mdk must be extracted
until the infection 18 over The child may then be put back on
the breast.

TUMOURS

Chrome mastitis
During every month of & young woman s life the breasts enlarge
a Iittle ;m preparstion for the possibility that she may become
pregnant. If pregnancy does not occur the woman menstruates
and at the same time the breasts return to normal

Thu constant enlarging and shnnking may cause no trouble
at ail. On the other hand, in some patients, the constant altera
tion results 1n a permanent thickening of the small lobules of
glandular tissue 1n the breast. This occurs more commonly 1n
women who have had no children than in those who have.

When the breast is examuned between the finger and thumb
small hard nodules may be felt, but t is not possible to fecl these
if the whole breast 1s pressed against the chest by the flat of the
examiner 8 hand

The condition 1 ummportant and gives nsc to httle trouble
except perhaps some aching pun 1n the breast. Thus can often
be rehered by supporting the breast with 2 brasmitre

The condition 18 known as chronic mastitis  because 1t was
fortmerly thought that 1t was due to chroruc nflammauon. It
hat only recently been realized that it 1s due to recurrent shmu

lation by hormones.
The important pomnt to remember 1 that multiple, small

hard nodules, which cannot be felt when the breast 13 p:
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against the chest with the flat of the hand, are of no serious
mignificance.

Bengn tumours and cysts

Sometimes some of the nodules of chronic mastitis may become
enlarged and form a cyst in the breast. Occasionally also benign
tumours may develop from glandular and fibrous tissue, forming
a fibroadenoma. These conditions are uncommon but 1t 1s
important to remember that the patient or her doctor may
wrongly believe a lump to be one of these conditions when, 1n
actual fact, the tumour 18 malignant. ‘The resulting delay may
have fatal results

Caranoma of the breast 18 very much more common than any
bemgn tumour, and a cure can only be expected if 1t 15 treated
in 1ts early stages It 18 wiseat therefore to suspect that amy lump
1n the breast that can be felt with the flat of the hand may be
cancer, and refer the case to a surgeon at once.

Carcinoma

Cancer of the breast anises from the glandular tissue and 13
therefore an adenocarcinoma

It occurs 1n women, usually over the age of forty and starts as
asmall local tumour n one part of the breast. When the tumour
18 scen at thie early stage removal of the whole breast and the
neighbouning glands of the axilla will give a very high chance of a
complete cure.

Unfortunately this early stage 1s rarely scen  An uneducated
woman, and even many educated women, do not realize the very
great importance of early treatment, and they may not even know
that & lump 13 present unt! 1t has advanced to a late stage. Every
woman should be taught to feel each breast with the flat of her
hand once 2 month and to report at once 1f she fcels a lump there.
When a doctor or medica! asuistant feels such a lump he should
send the patient to & surgeon smmediately

Further development of the malignant tumour results tn local
growth local invasion and lymphatic spread.

Local growth results 1n the tumour becomuing larger while
local invasion results 1n the tumour becoming fixed to the sur-
rounding tissue this will cause contraction of the surrounding
tssue due to nvasion by tumour and scar tissue, so that the nipple
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becomes drawn inwards and 1s often ramed to a higher level
than the nipple on the oppostte aide. Further local invasion may
cause adhesion to the skin and this will later ulcerate as the
tumour grows through the surface. Infection of the ulcerated
tumour leads to a nasty fungating, smelly tumour which will
not heal The tamour may also become adherent to the pectoral
muscles underneath the breast.

Lymphatic spread most often occurs to the lymphatic glands
mn the axilla, but 1t may also cccur to the supraclavicular glands
at the root of the neck, or between the ribs nto the thoracic
cavity Once the lymphatc glands have been sffected moare
general spread 18 fairly rapid and secondary tumours may occur
1n bones such as the humerus, spine or femur A pathological
fracture may develop n the srte of a secondary tumour in bone.

Once the Iymphatic glands have been invaded the chance of
curing the patient falls very conmderably, and when distant
metastases have occurred, there is no chance of cure at all,

Examunation of the breast for possible cancer

(1) Feel the lump with the finger and thumb and then with the
flat of the hand The second palpation 1s best done wth the
patient extting on a chair and with the cxaminer standing behind
her and passing hus hand over her shoulder

(2) Inspect the breast for indrawing of the mpple and a differ
ence 1n the level of the nipples

(3) Test the skun over the tumour for local tnvasion by fecling
whether the skin appears to be attached to the lump, and sce
whether the breast can be moved freely over the pectoral muscle.
Thus should be done after the muscle has been made nght by
the patient pressing her hand agamst her hip

(4) Palpate the axilla for possible glandular enlargement. The
patient ruises her arm and the examner puts his fingers into the
axilla as far as possible with the fingers facing the chest wall.
The patient s arm s then lowered 1n order to relax the tissue 1n the
axills a0 that the exzmining fingers can move freely over the chest
wall

Treatment
Unless the condition 1 obviously chrome masutis refes ALL
lumps in the breast to a surgeon at once If he considers thata
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malignant tumour 18 present and there 15 any chance of cuning
the patient, he will probably remove the whole breast, together
with all the tissue 1n the axilla, 1n one block. Where deep X rays
are avuilable the breast only may be removed and the glands
treated by X-rays

THE MALE BREAST

Discase 13 very rare i the male breast. Sometimes the breast
develops like a female one and 1t may then be removed to relieve
the embarrassment of the patient. This condition known as
gynaecomastie, 18 more common amongst male Africans than
amongst men of other races. It may be associated with a racal
difference 1n the production of hormones but 18 more probably
the result of liver damage 1n childhood due to protein malnutntion.
African males have much less hair on their limba than European
or Asatic races and do not have the same tendency to become
bald on the head, and this may be assocated with a hugh level
of oestrogen 1n the blood. A healthy liver destroys any excess of
oestrogen 1n the male.

Carcinoms can also occur 1n the male breast. When 1t does
occur 1t will invade the surrounding tissue and the lymphatics
very early 1n the disease owing to the small size of the breast, and
30 1t very rapidly passes to an incurable state.
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==~ ypration  Healing 1s rapid and 1s usually complete in three
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+ Treatment Sumple injunies should be treated by the injection
I 5-10 c.c. of 2 per cent. procaine into the fracture site Thes

it -glieves the paun and allows the panent to breathe without
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discomfort, but he may stll feel some pain on coughing  The in-
Jection may have to be repeated daily for two to three days but,
after that, repetition s rarely required.

It 18 frequently taught that the chest should be strapped 1n
order to prevent any movement. Strapping can only prevent all
movement of ope side of the chest if 1t covers that side of the
chest from top to bottom and passes right across the mid-line
to the other mde of the chest, both n front and behind. This
treatment 1s unnecessary and may even be harmful as 1t will
prevent the expansion of one lung  This lung may already be
brused and pneumontia may develop if 1t 13 kept still.

The imjection of procame 1s sufficient to prevent pan on
respiration  paun during coughing should be relieved by seds
tives and z cough mrxture, and the chest may be partially sup-
ported by a strip or two of adhesive strapping  When the patient
has had & sedatrve he should be encouraged to cough 1n order to
bring up sputum rather than retmn his secretions mn the lung
Infection of the lung must be treated with sulphonamide drugs
or pemaihn.

A haemothorax 1s treated by aspiration of the pleural awity
and the aspirxtion must be repeated as often as blood re-forms.
If the blood 1s left 1n the pleural cawity 1t will clot and fibrose
there, leading to a permanent restnction of lung expansion.

Very severe injuries will requre speaal attention, but the
same general principles are applied. The patent 1s grven a back-
rest 1n order to xssist respiration, morphine 1s given for pan, and
peniallin for prevention of lung infechon If & haemothorax
or a pneumothorax 15 present, the chest will be aspirated of blood
or air but if there 18 severe internal haemorrhage or rapid recur-
rence of a tension pneumothorax, the chest may have to beopened
and the injured lung dealt with by a surgeon.

It 15 moat wmportant dunng chest aspintion 1o avord
wnfection of the pleural cavity A two-way stop-cock should be
used on the end of the syTInge, 8o that the aspirated flud can be
¢jected from the synnge without removing the latter from the
needle. This will also prevent  from beige sucked 1nto the

Aa
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chest along the needle while the patient breathes  Aspiration of
blood or flud should be carmed out below the cighth Tib
posteniorly

A tension pneumothorax 1s treated by pasaing a needle nto
the chest in the space between the second and third nibs 1n front
and then connecting 1t to a piece of tubing which passes into 2
bottle of sterile antiscptic. When the patient breathes out, air
will be blown dowmn the tube and cannot be sucked back 1n again.

Stab wounds

Stab wounds of the chest may cause an injury to the superficul
soft tissues only or they may pass between the ribs and enter the
pleural cavity The knife may then damage the heart or lung
or even, if the stab wound 18 low down, pass through the dia
phragm and puncture the Liver or spleen.

In some cascs more often scen 1n bullet wounds than stab
wounds, the hole in the chest 18 big enough for air to be sucked in
and out with each breath. The lung on that side collapses and
respiration 18 seriously embarrassed. These wounds are known
as sucking wounds They must be carefully covered over
during first axd treatment, and the skin must alwsys be sutured
over them when they reach hospital even if infection 18 present.

The external wound must be treated according to standard
procedure, with exciston and suture of the wound if it 18 seen
early enough.

Simple haemothorax or pneumothorax will be treated by
repeated aspiration, while severe bleeding or a scvere pneumo-
thorax may require operation to explore the chest cavity

Coughing or spitting of blood will be strongly suggestve of
lung damage, and so will surgical emphysema but nesther will
necessarily be an indication for immediate operation. (Surgical
emphysema 18 shown by crepitation of mir under the skun if
palpated.) ..
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A dphragmatic hernia may develop through a wound n the
disphragm which has not been disgnosed and repared.

Bullet wounds are rarely met with 1n aviltan practice. They
will be treated on the same Lines s senous stab wounds.

EMPYEMA

An empyema 1 a collection of pus in the pleural cavity It is
rarely seen nowadays and this must be related to the effective
treatment of pneumonia by sulphonamides and pemicillin,

An empyema may ans¢ as a secondary nfection of a traumatic
haemothorax, especially if proper care 18 not taken dunng aspira-
tion of the chest. Alternatively it may follow infection of the lung

The lung 1nfection may be pneumonic from the pneumococ-
cus, broncho-pneumonic from secondary pyogemic infection
(for example 1n 1nfluenza or following aspiration of foreign bodies
or vomit) or amoebic from an amoebic liver abscess which has
ruptured 1nto the lung The last condrtion 13 the most uncom-
mon of them all. It 18 accompamed by a high, irregular fever a
swollen tender liver and, usually the expectoration of purple-
red pus from the lung abscess,

If the temperature does not settle to normal soon after the
treatment of a pneumonia or a haemothorar, an empyema should
be suspected. Percueson of the chest will show complete
dullness at the base, and suscultation will show absence of
breath sounds. If the chest 1s aspirated, pus will be found.

The treatment 13 to aspirate the chest until all pus has been
evacuated, and to repeat the aspiration until ather the patient
has been cured or the pus becomes too thuck to flow out of the
needle. Precautions must be taken, by using a two-way stop
cock, to prevent secondary infection from entering and the
patient will of course, be treated with appropnate doses of pent

cllin until the infection has been overcome, Repeated X-ray
exuminations if X rays are available, will assut 1n the diagnosis
and the judgement of progress
bcmq: pus becomes too thick to aspirate, the chest must

surgically This may be done by inserting a drun
between two nibs 1n a child, but 1 sn adult a portion of a nb
will have to be removed. This operation 18 known as a rib-
resection and drunage. The drain should be put 1n at the lowest
part of the pleural cavity mn the region of the esghth rib postero-
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laterally  Drainage must be continued until the abscess cavaty
has disappeared.

THE LUNGS

Lung abscess

An abscess of the lung may follow the aspiranon of a foreign
body, or 1t may result from an unresolved pneumoms. The
absceas will be suspected 1f the temperature persists and there is
an ares of dullness 1 one lung  X-raya and eapiration show that
the abscess 18 1n the lung and not in the pleural cavity A lung
abacess will have to be drained surgically

Hydatid cyst

A hydatd cyst of the lung 1s difficult to diagnose An abscess
will probably be suspected and then when the Iung s explored,
the cyst will be found to be present.

Tuberculosus
The mgns, symptoms and treatment of tuberculows of the lung
will be found 1n medical text books

Surgical help in treatment, however has become increasingly
common recently

Duning the stage of sctive disease the surgeon may be asked to
asaist in putting the affected lung at rest. This 18 commonly
done by the physician by 1nducing an artifical pneumothorax or
poeumoperitoneum, but there are other methods, such a1 divi
sion or crushing of the phrenic nerve to paralyse the duphragm
on the affected side, or masstve b resections in order to
collapse the chest wall, which will require a surgical approach.
The latter operation 1s called a thoracoplasty and 1t will not be
done until the patients general condition has improved suff
ciently for the risk to be justified

In certain circumstances o surgeon may be asked to remove a
whole lung (pneumonectomy) or o lobe of a lung (lobectomry)
The deasion to do this will be made 1 co-operation between
the physician and the surgeon and 1t will not be done while
the patient 15 suffering from tuberculous toxacmia.
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Tumours

Carcinoma of the lung appears to be becoming more common 1n
Europe and Amenca. Its inadence in Afnca 15 unknown.
Early cases can be treated by removal of the affected part of the
lung but the results of operation are poor

Secondary tumours appear 1n the lungs in many malignant
diseases  They appear on X ray s round balls in the lung and
the lung should be X rayed 1n order to exclude them if & malig-
nant tumour, for example of the breast or of bone, appears to
be very advanced.

THE OESOPHAGUS

Foreign bodies, arrested in the oesophagus, are mentioned at
the end of Chapter 23

Caranoma of the oesophagus 18 not uncommon The first
symptom 18 usually some difficulty in swallowing total obstruc-
tion occurs 1n the late stages.

Panients are rarely seen 1n the early stages when a major
operation rught be able to cure them. If obstruction has ad
vanced to the stage when even fluids cannot pass, the patient s
condition may be partly but temporanly relieved by making an
opening 1nto the stomach (gastrostomy) for feeding purposes.
Flwds may then be imntroduced by a tube passed through the
hole 1n the abdominal wall.
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18 crushed agmnst the lumbar vertebrac. In this case perforation
may occur several days after the accident.

Effects

Parn 13 agun the most marked symptom. This tume 1t 18 not
colicky but 1t 1s intense and continuous The pan 18 due to
severe irntation of the pentoneum by the contents of the bowe!
The same 1rntation will give nse to board kke ngidity of the
abdomen. Treatment within mx hours of perforation may well
be hfe saving  After that the leakage of bowel contents has given
nse to bactenal inflammation, that 18 penitotis, and the out
look becomes progressvely more grave. As the peritonrts
develops the ngidity slowly rclaxes and the bowel becomes
paralysed 'The effects of bowel paralyms are distension without
¢olic, and the stethoscope will reverl & silent abdomen

INFLAMMATION

Acute penitonmis may result from blood borne infection per
foration of the bowel or rupture of an infected appendrx or
Fallopian tube. With modern sulphonamide and pencillin
treatment 1t 18 not always necessary to operate at once on a case
of peritonitis unless a ruptured appendix or a perforated bowel
18 suspected. These will be suggested by the area of greatest

pamn.

Effects

These are the same 32 have already been desenbed under
perforation  and there will slso be fever from toxsermie. A
Tustory of really severe pain beginning in the upper abdomen the

Iower abdomen or the right iliac fossa, will suggest the possible
ongin of the inflammation

HAEMORRHAGE

Haemorrhage into the peritoneal cavity may come from rupture
of the spleen or hiver follomng injury or from the rupture of an
ectopic gestation A gestation 1s a pregnancy and ectopic means
that 1t 18 1n the wrong place—that 1s that 1t has occurred 1n 2
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Fallopian tube. The tube stretches as the pregnancy enlarges
1t then bursts, often with a serious intraperrtoneal haemorrhage.

Effects
Heaemorrhage nto the pentoneum will give rise to pam and
rgidity followed by paralyms of the bowel with distension, as 1n
perforation or inflammation. There will not, however, be the
general signs of mflammation and the paleness of the patient,
rapid pulse and shock will suggest haemorrhage.

A haemorrhage just outside or behind, the peniteneum may give
nse to similar symptoms as a result of writation of the peritoneum
by the blood that lies against 1t. These cases arc only found 1n

serious injuries such a3 fracture of the pelvis or rupture of the
kdney

BUMMARY

Always suspect an scute abdomen 1f s patient has a short hustory
of one or more of the following

Severe colicky pain

Severe constant pain

Sudden abdominal distension

Repeated vomiting

Complete constipation.

The only medical condittons that are likely to cause con-
fusion are scute gastro-enteritis (usually accompamed by
duarrhoea) and very severe ascites. The suthor has seen two of
the latter cases both due to curhoss of the liver, in which the
ascites wis 80 great that pressure in the abdomen had nsen
until 1t obstructed the mesenteric veins In these cases the dis-
tension was only partly of gas moat of 1t was due to free flud,
and the patients were completely relieved by tapping the sbdo-
men. Both were suspected to be acute abdomens when first

seenL
Finally, if you suspect an acute abdomen, refer the case to a
surgeon as urgently as you can.



CHAPTER 27

ABDOMINAL INJURIES

CLOSED INJURIES

THE abdomen and 1ts contents may be injured by a severe blow
with a blunt object such s the end of a pole; or the corner or edge
of a large stone following a fall, or by a crushing injury for
example through being run over by a motor—ar The blow may
also come from someone s fist or foot or posmbly the kick of an
animal.

In mjunies that anse from a fall or from a traffic sccident
there may also be injuries to other parts of the body

Severe njuries to the lower abdomen may cause a fracture of
the pelvis and 1nternal ijury can be secondary to the pelvic
fracture,

Inyury outnide the perstoneal cavity

Following any of these injuries the skin and abdomunal muscles
are bruised and qurte & large hacmatoma may form within the
muscles. This bruising will give nse to tenderness and some
ngidity of muscle and 30 allowance must be made for this while
exarmuning the patient for internal damage.

A fracture of the pelvis mxy resultinalarge haemorrhage taking
place outside the pentoneum, and this may alao follow a rupture
of the ndney The kidney lies within the muscular cavity of the
abdomen but it ies behind the penitoneum and does not project
1nto 1t like the liver, spleen and bowel. Haemorrhege behind the
pertoneumn 18 known as retropenitoneal haemorrhage

Haemorrhage lying against the pertoneum wll imntate the
pentoncum and give rise to local pan and muscle npidity  Agun
confusion may be caused o that one 18 uncertun whether there
15 an myury within the peritoneal cavity or not. In any case of
doubt 1t 1s better to open the abdomen as soon as the patient 13
fit for operation, rather than muss a serous lesion  If no internal
lesion 1 found, then no harm will have been done by the

opecration. 244
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Internalimyuries

Any of the internal organs may be injured by & blow from a blunt
weapon. The solid ones may rupture and cause an internal
haemorrhage, while the hollow ones msy perforate. The bowel
may be severely bruised without perforation, but perforation may
follow some days later when the necrosed area has sloughed
vy

Liver and spleen

These organs are the most likely to give nse to internal haemor-
rthage. The blow has been directed agwnst the upper abdomen,
and local pun and tenderness will be found there. The spleen
may be ruptured by & very mild blow if 1t has been enlarged by
discase.

The haemorrhage may be sudden and severe, or rt may be
more gradual and the seventy of the symptoms will depend upon
the degree of haemorrhage.

As the haemorrhage tncreases, all the mgns of shock develop
The patient 18 alert and anxious and the pulse will steadily rise.
This will be followed by s fall in the blood pressure and, if the
oligrermic shock perssts untreated, 8 state of ureversible shock
will develop

The major local mgn of internal haemorrhage 18 abdominal
pan which becomes generahized as the pentoneum becomes irn
tated. A large local collection of blood will clot end give nse
to a local ares of dullness in the abdomen. The flud part of the
blood can, however be made to flow to the lowest part of the
abdomen, as the patient 18 turned over, and the dullness will
shuft with the flind. This mgn of shifting dullness 15 character-
ustic of free flud 1n the abdomen and the presence of both local
and shufting dullness 13 very charactenstic of internal haemor-
rhage.

If the haemorrhage 18 not severe enough to cause death and
the blood 1s left in the abdomen, the pentoneal rrtation may
give nse to paralyns of the bowel and distension. The abdomen
will then be silent on suscultation. Thus condrtion of paralyss of
the bowel 13 known as parabytic ileus

Treatment  Internsl haemorthage necessrtates a laparutomy
or exploratory mecmion of the abdomen. This operxtion 18 an
urgent emergency but 1t must not be carried out untit shock has
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been treated by the admimstration of blood or & plasma substitute
raimng the blood-pressure to over 100 systolic,

If paralytic ileus has already developed, a gastnc tube must
also be passed and kept 1n the stomach so that the intestinat
contents can be aspirated (see Chapter 28)

When the abdomen has been opened, the Liver and spleen will
benspected. Ruptures of the hver may be sutured but 1t 18 best
to treat a ruptured spleen by aplenectomy, removing the whole
organ. The hquid blood may be collected 1n a jug contmning
sodum citrate filtered through gauze and returned to the patient
a8 a transfusion

Kidneys
Injuries to the kidneys, if the haemorrhage 1s aevere, give ruo toa
swelling and dullness i the flank. The haemorrhage behind the
pentoneum may also give rise to pentoneal irrtation a8 we have
already mentioned.,

The internsl bleeding 1n the kidney will appear 1n the unne 23
2 haematuria, and this may be present when there gre no mgns
of bleeding outude the kidney

In mld or moderate injurtes, the bleeding will cease with
conservative treatment. ‘The patient 18 given morphine and
reated 1n bed end hus general condition 1s watched, with particular
attention being paid to the pulse and blood pressure. Every spect
men of urine 18 collected 1n a glass and stood on a locker or table.
The specimens are labelled with the date and time that the unine
was passed and they are put in a row Each new speaimen can
then be compared with the previous one, 1n order to see whether
bleeding 15 1ncreamng or decreasng If the haemorrhage
steadily decresses, no further treatment will be required, but if
the haemorrhage continues the kidney will have to be removed

Stomach and intestimes
Perforation of the bowel 13 unusual 1n closed injuries of the
abdomen but 1t may occur and must be watched for

The perforation will give nse to pentonitis with increasing
pain and ngidity of the abdomen, followed later by distension
paralytic ileus and a decrease in the pun

If a perforation 1s suspected, the abdomen must be opened and
the perforation closed.
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Bladder

The bladder, 1f 1t 18 already grossly distended, may be ruptured
by even a shght blow This 15 most likely to happen amongst
drunken people. The patent may complamn of very ttle pun,
but he 15 unable to pass urine, and free fluid will be found 1n the
abdominal cavity

The bladder 18 more commonly ruptured by a sharp piece of
pubic bone in a fracture of the pelvis  The patient gives a hustory
of a severe injury and there 13 pain and tenderneas 1 the region
of the symphyss pubis and pubic mami. The bladder should
be examuned by percussion, and, if 1t 18 empty, free fluid should
then be sought 1n the abdomen. The patient must not be asked
to pass urine, 1o case there 13 also 2 rupture of the urethra
but 1f he has already done so and there has been no blood 1n the
urine, one may cease to Worry, as it 18 obvious that no serrous
damage has been done to the urinary system. If the bladder 1s
distended, 1t will again be obvious that the bladder has not been
ruptured, but this will not exclude & urethral injury

Tn any case of doubt the patient should be cathetenized. If the
catheter enters the bladder and only withdraws a few drops of
blood-stained unne or of pure blood the bladder should be
explored.

If the bladder was very full at the ume that rt burst, the rupture
may be into the pertoneal cavity but 1f the bladder has been
punctured by a gpike of bone 1t 13 more likely that the rupture
will be 1n the lower part of the bladder, below the pentoneum.
There will then be an extravasation of urine and blood 1nto the
loose extraperitoneal tissues.

The hole 1n the bladder must be repaired, and the bladder
drained by either a suprapubic or a urethral catheter for a few
days. If there has been extravasation of urine the extrapen-
toneal tinsue will also have to be opened up and drsined with
rubber drunage matenal.

The bruised and stretched extraperrtoneal tusue 13 likely to
become infected and 0 1t will be as well to prescribe a course of
sulphonamide or penicillin treatment.

The urethra

The urethra 13 not strictly an abdomunal organ, but 1t 18 con-
venient at this stage to conmder injuries to 1t.
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been treated by the administration of blood or 8 plasma substrtzte
raaing the blood pressure to over 100 systolic.

If paratytic deus has already developed s gestric tube must
dmbepuudmdkcptmthcmmnchuothaithsmtuhml
contents can be aspirated (sce Chapter 28)

Whean the abdomen has been opened the hiver and spleen will
be mspected Ruptures of the liver may be sutured, but 1t 1 best
[0 treat & ruptured spleen by splencctomy, removing the whole
organ. The hqud blood mzy be collected 1n 2 jug contwmng
sodium citrate, filtered through gauze, and returned to the pauent
13 a transfusion

Kidneys

Injunies to the kidneys, 1f the haemorrhage 12 severe, give rue ot
swelling and dullness 1n the flank. The haemorrhage behind the
pentoneum may alao give nse to perstoncal irrrtation, as we have
already mentioned.

The intemnal bleeding 1n the kidney will appear in the unne 8
& haemstune, and this may be present when there are no g
of bleeding outwde the ndney

In mild or moderate inuties the blecding will cease with
comservatve treatment. The patient 1 given morphine and
rested in bed and ha general condrtion 18 watched, with particalzt
ttention being pard to the Pulse and blood pressure. Everyspea
men of urine 18 collected 19 5 glass and stood an 2 locker or tabk.
The apecimens are Iabelled vnth the date and tume that the unne
Was paased, andthcynrcputmlmw Each new specamen an
then be compared with the Pprevious one, 1n order to sec whether

Stomack and 1t estimar

Petforation of the bowel 15 unusual 1n closed myunes of the
sbdomen, but 4¢ may occur and must be watched for

The perforation iy §I¥e rise to pentonitta with snereasiog
Pild rgudity of the abdornen followed later by diRcasio™
P‘“lyﬂCdcullndndtmcmthc pun,

lf'Pcrfonuanulu.s the abd ust chPa"’d'nd
the perforation piihiry pected, the abdomen mi
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Bladder

The bladder 1f 1t 1 slready grossly distended may be ruptured
by even a shght blow This 15 most likely to happen amongst
drunken people The patent may complain of very little patn
but he 13 unable to pass unne, and free fluid will be found 1n the
abdormnal cavity

The bladder is more commonly ruptured by a sharp prece of
pubic bone 1n a fracture of the pelnis  The patient gives a hustory
of a severe injury and there 18 pain and tenderness in the region
of the symphysis pubis and pubic rami The bladder should
be examuned by percussion and, if 1t 18 empty, free fluid should
then be sought in the abdomen. The patient must not be asked
to pass unne, 1n case there 18 also a rupture of the urcthra
but 1f he has slready done so and there has been no blood in the
unne, one may cease to Worfy as it 13 obvious that no scnous
damage has been done to the unnary system. If the bladder 18
dustended 1t will again be obvious that the bladder has not been
ruptured, but this will not exclude a urethral injury

In any case of doubt the patient should be catheterized. If the
catheter enters the bladder and only withdraws a few drops of
blood stained urine or of pure blood the bladder should be
explored.

If the bladder was very full at the time that 1t burst, the rupture
may be mto the pentoneal cavity but if the bladder has been
punctured by a spike of bone 1t 1s more likely that the rupture
will be 1n the lower part of the bladder below the pertoneum.
There will then be an extrgvasation of unne and blood 1nto the
loose extrapenitoneal tissues,

The hole 1n the bladder must be repmired, and the bladder
drained by erther a suprapubic or a urethral catheter for a few
days. If there hes been extravasation of unne, the extrapert-
toneal tusue will also have to be opened up and dramned with
rubber drainage matenal,

The bruised and stretched extraperttoneal tssue 15 lik
become infected, mdloxtwﬂlbcuwdjmpmbc,m,:zg-
sulphonamide or pemicillin treatment.

Theurethra

The urethra 13 not strictly an abdominal organ, but 1t 11 con-
venuent at this stage to conmder injurzes to 1t.
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been treated by the admirustration of blood or 2 plasma snbstitute
rasing the blood pressure to over 100 systolic.

If paralytic tleus has already developed, a gastnc tube must
also be passed and kept 1n the stomach so that the mtestml
contents can be asprrated (see Chapter 28)

When the abdomen has been opened, the liver and spleen wil
be mspected Ruptures of the liver may be sutured, but it best
to treat a ruptured spleen by splenectomy, removing the whal¢
organ The liquid blood may be collected 1n a jug contunmg
sodium atrate, filtered through gauze, and returned to the patiest
3 a transfuston.

Kidneys
Injunies to the kidneys 1f the haemorrhage 18 severe, give e to1
swelling and dullness 1n the flank. The hacmorrhage behund the
penttoneum may alao give rise to pentoneal 1rritation, a3 we hav
already mentioned.

The 1nternal bleeding 1n the kidney will appear 1n the unne ®
a haematunia and this may be present when there are no £8%
of bleeding outaide the kudney

In mid or moderate injuries, the bleeding will cense with
conservative treatment The patient s given morphioe d
rested 1n bed and hua general condrtion 1s watched, with partreulss
attention being paid to the pulse and blood pressure. Every spece
men of urine 13 collected 1n & glass and stood on s locker ot
The specimens are labelled with the date and time that the unP
was passed, and they are put 1 a row  Each new speame® &
g;md?: compared with the previous one, 1n order to se€ whethef

eeding 13 increasing or decreamng If the
steadily decreases no %urt.her treatment wll be required b“;‘f
the haemorrhage continues the kidney will have to be rem®

Stomach and intestines

Perforation of the bowel 1s unusual m closed myunes of the
abdomen but 1t may occur and must be watched for
The perforation will give rise to pentonitis with
pan and npdity of the abdomen, followed later by
paralytic deus and a decrease 1n the pain. edasd
If » perforntion 1 suspected the abdomen must be open
the perforation closed,
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Bladder

"The bladder if 1t 18 already grossly distended may be ruptured
by even a slight blow  This 13 most likely to happen amongst
drunken people. The patient may complain of very httle pamn
but he 13 unable to pass unine, and free fluid will be found 1n the
sbdominal canity

The bladder 13 more commonly ruptured by = sharp piece of
pubsc bone 1n a fracture of the pelvis. The patient gives a hustory
of a severe mjury, and there 18 pain and tendemess 1n the region
of the symphysis pubis and pubic rami. The bladder should
be examned by percussion, and, if 1t 1 cmpty, free flud should
then be sought in the abdomen. The patient must not be asked
to pass urine, 1n case there 13 also a rupture of the urcthra
but if he has already done 8o, and there has been no blood 1n the
unne, one may cease to worry as it 13 obvious that no serious
damsge has been done to the urinary system. If the bladder 1s
distended 1t wifl again be obvious that the bladder has not been
ruptured but this will not exclude 2 urethral injury

In any case of doubt the patient should be cathetenzed, If the
catheter enters the bladder and only withdraws a few drops of
blood stained unne or of pure blood the bladder should be
explored.

If the bladder was very full at the time that 1t burst, the rupture
may be into the pentoneal canty but if the bladder has been
punctured by @ spike of bone 1t 15 more likely thst the rupture
will be 1 the lower part of the bladder below the penttoneum.
There will then be an extravasation of unine and blood 1nto the
loose extraperstoneal tissues,

The hole 1n the bladder must be repmred, and the bladder
drained by erther a suprapubic or 2 urethral catheter for 2 few
dxys. If there has been extravasstion of unne, the extrapen-
toneal tnsue will also have to be opened up and draned with
rubber drainage matenal.

The bruised and stretched extraperstoneal tissue 13 likely to
become infected, and so rt will be as well to prescribe a course of
sulphonamide or penrcillin treatment.

The urethra

The urethra 1 not strictly an abdomunal organ but 1t 18 con-
vensent at this stage to consider injuries to st
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The urcthra may be damaged by a fall in which the patient
lands astnide a bar or pole. The urcthra 15 then crushed between
the object and the pubic rams 1n the pertneum. The organ may
only be bruised or it may be actually ruptured. Profuse bleeding
may occur but this wall cease if the patient 18 put to bed and
given morphine and the urethra u then sphinted by passing =
catheter through 1t and tying the catheter 1n.

Rupture of the urethra by a fracture of the pelvis 1s & more
serious condition. In this case the urethra 18 often torn across
close to 1ts ent from the bladder and the two ends are ususlly

ted

The bladder 18 usually distended, but, if the patient passes
unne, the unne escapes into the tissues of the perineum and
extravasates into the scrotum and up over the abdomen under the
slan. If there 18 any posubility of a fracture of the pelvis being
present 4 patient must reper be asked to pass unine. A catheter
must be passed instead

If the catheter enters the bladder without difficulty and obtans
clear urine, 1t may be withdrawn and the patient treated for an
uncomplicated frrcture of the pelvis

If pure blood 1s obtatned, 1t s probable that the catheter has
falded to reach the bladder and that the tip of the catheter s
lying in the hacmsetoma outmde the urethra, having passed
through the rupture

The patient must be referred to 2 surgeon at once. 1f no
surgeon 18 availzble 2 suprapubic cystotomy should be done
under a local anaesthetic, and the bladder drauned by & de Pezzar
or other self retmning catheter If there are no facilities even
for this procedure the bladder should be druned by inserting a
lumbar puncture needle 1nto the bladder through the lowest part

of the abdominal wall The needle can be left in the bladder to
drun while the patient s transferred to surgical care.

Surgical attention 1s essentul because the displacement of the
urethra will have to be corrected and then i¢ wll have to be held
1n place with a catheter If this 18 not done the patient will never
be able to pass urine normally agun, but will have to have s per
manent suprapubic cystostomy

When extravasation has already occurred before the surgeon
sees the case, he will make multiple masions 1n the perineum,
scrotum and lower abdomen to relieve the tension and may later
on have to remove sloughs of subcutaneous tissue.
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STAB AND BULLET WOUNDS OF THE ABDOMEN

Open wounds may only enter the akin and soft tissues of the
sbdominal wall, or they may puncture the pentoncum. All
such wounds should be carefully excised so that any puncture
of the pentoneum will then be noticed.

Perforation of the bowel or injury to the liver or spleen should
always be suspected if the penitoneum has been penctrated anda
laparotomy 1ncision should be made 1n order to explore the pen-
toneal cavity unless there 18 nather distension nor ngidity and
the bowel sounds are normal several hours after the injury

Perforations must be repaired and injunes to the Liver and
spleen dealt wath a3 1n the treatment following closed 1njunes

Patients may be brought to hoapital with complete prolapse of
one or more loops of bowel through the wound. These patients
must first be treated for shock meanwhile the prolapsed intestine
13 covered by a dry sterile towel. Gastric suction 18 also required
m order to prevent, or treat, paralytic ileus.

Peniatlin 1s given 1n large doses and, when the patient 13 fit
for operation the intestines will be returned to the abdomen and
the wound closed.



CHAPTER 28

GENERAL CONDITIONS OF THE ABDOMEN

DEEP INGUINAL ADENITIS

THE deep mguinal glands hie 1nmde the abdomen deep to the
ingumnel ligament, between the pertt and the 1
Lining the pelvs.

They may be enlarged by acute or subacute pyogenic infection
and then form a large tender mass 1n the left or nght iliac fosse.
It 1 often tmpoesible to find the onginal source of infection,
but 1t may have been a small cut or an infected chigoe ulcer on
the foot.

If the mass 18 on the nght side, 1t may be confused with an
appendix abscess but the latter usually rises higher up in the
abdomen.

The pstient may walk into the out patient department, and
1t will be scen that he walks wrth a limp and that the hip 13 held
flexed and adducted This will suggest acute or tuberculous
arthritis of the up but 1t 18 really due to irntation and spasm of
the psoas muscle. If the hip 15 flexed further by the examiner
the psoas will be relaxed and 1t will then be found possible to
rotate the hip quite freely

The adenitis may resolve with the apphcation of ksolin poul
tices together with ather sulphonamides or pemalln. Other
cases go on to suppuration and a deep inasion will have to be
made above the inguinal hgament 1n order to release the pus

ABDOMINAL LYMPH-GLANDS

The mesentenc lymph glands ke in the meseatery of the small
intestine and other glands lic along the sides of the large intestine
and drn 1nto the glands along the sorta.

The glands will be enlarged in appendicatis or typhoid fever
but the enlargement 1s not usually ~. to make them
palpable.

la and give nse

Tuberculosts may occur 1n the mes,
250
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Localized perstomites

Localized perttonstis most ly follows appendiats or
salpmgitis.  Pam, tenderness and ngdity are confined to the
area of the infection, and 2 large mass will be felt there. The
mass 13 composed of sdherent omentum and coils of intestine,

The casc 18 treated by Iocal applications of heat 1n the form of a
kaolin poultice. The patient 15 put on 1 flusd diet and given large
doses of penicailin.

In favoursble cases, the infection will be overcome and the
bowel adhewions will loosen and the normal activity of the bowel
will be restored an operation may then be performed months
later 1n order to remove the damaged appendix or tube. In
other cases an abscess will form and will require to be draned.
The wncision must be made well to the side of the perstaneal
cavity and an endeavour must be made not to open the penrtoneat
cavity through the abscess wall for fear of sethng up 2 general
pentonitis

Tuberculons perrtomites

Tuberculosis of the pentoneal cavity takes two forms In the
first there 15 & great collection of fluid forming an ascites The
Awd mey be tapped m the medical wards, but sometimes &
laparotomy 18 performed in order to confirm the diagnosis.
The surfaces of the pentoneum are then found to be studded with
small tubercles. In many cases the patient makes a very rapid
recovery after u mmple laparotomy but the reason for this
recovery m not known.

In the second vanety there i3 very hutle formation of fluid
instead there 13 a large production of fibnn and the bowels
become densely adherent together This vanety usually re-
solves with modern anti tuberculous treatment, but some strong
adhesions mxy be left, and these may gue nse later to ntestinal
obstruchon.

A tuberculous abscess may form and may burst both mto the
bowel and on to the surface of the abdomen This will form &
faecal fistula which 13 very difficult 1o treat,

PARALYTIC JLEUS

Thus 1» the name gven to a paralytc distension of the stomach
snd small intestine, usually caused by imitanon of the pen
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toncum It may also develop owing to nerve injury 1n fractures of
the spine, or may even follow the application of a plaster jacket.
The last type of case 13 usually mild and subsides rapidly, especr-
ally 1f the patient is able to get up and walk about. If recovery
18 not rapid the plaster should be removed.

Pentoneal rntation may result from any of the four causes of
an acute abdomen—perforation, obstruction, nflammation or
haemorrhage. Ileus in these cases never develops immed:ately,
but follows as a complication It can very often be avoided of
prompt treatment has been given for the imtial disease.

Signs and symptoms

The nigns and symptoms will usually be additional to those of the
onginal cause, but this will not always be s0 for example, the
violent colicky pain of obstruction will gradually be replaced by
absence of all peristalss.

This absence of all peristalns 13 the prineipal pathological sign
1n 1leus. ‘The abdomen 1s silent on auscultation, and the bowel
gradually distends with gas and with the flurd that has been
secreted 1nto 1. In a short time the distension may become
severe,

The fluid which has been secreted 18 lost to the body and 1t
cannot be reabsorbed and utihized until the paralysis has been
overcome.

Owing to the Iack of peristalsis, constipation develops and the
constipation 18 absolute—that 1s to say there 1s not even any
flatus passed. The flud gradually nses up tn the intestines
fills the stomach, flows up through the oesophagus and 1s vo-
mrted. This vomut 15 often completely effortless the flnd being
poured out, possibly by the pint, and usually without any nausea.
The loss of lud leads to dehydration and to loss of salt from the
body The distension of the bowel leads to some bleeding from
the mucoas, and this blood becomes altered and mnfected and may
develop a faecal smell. The vomit 1s not true faccal vomting
11 the flud comes from the small intestine and not the large.

The man mgns, then are abdomunal distension, a silent ebdo-

men, absolute constipation, and effortless vomu , followed
dehydration, o oy



256 REGIONAL SURGERY—THORAX AND ABDOMEN

Treatment

Both the cause of the ileus and the ileus 1taelf must be trested.
If the former requires an operation, however, the operation
may have to be postponed until the treatment of the ileus has
been started.

The treatment of ilcus consists of three things gestric aspira
tion replacement of flud, and rest to the bowel.

The paralysis of the bowe! has led to distension, and disten
sion leads to further paralyms A muscle cannot contract when
1t 18 already stretched to rts fullest length. If pentonitis or
haemorrhage or whatever was the oniginal cause of the ileus has
firat been treated, the ileus may still permist until the bowel has
been emptied. This cannot be done by the injection of prostig
mine or other drugs nor by the passage of flatus tubes or the
grving of enemas from below It can only be successfully done
by aspirating out the flud from above.

To do this & tube 13 passed nto the stomach. A Ryle s tube
may be used if that 1s all that 18 availeble, but a Jacque s or a
Levine s ocsophageal tube 18 better as the tube 18 wider and the
holes are bigger Size 10 13 the beat.

The tube 15 passed through either the nose or the mouth,
the Iatter route will be found to be more comfortable for the
patient 1f a large tube 18 used for & long tume. The tube is
strapped to the patient s face so that he will not swallow 1t, and
1t 13 left 10 positton until he has recovered This may be within
twenty four hours, but it may not occur for five or more days

A chart 18 prepared marking every hour of the day the tube
s aspirated hourly end the quantity of flud messured and
recorded. If no flud 1s obtamned at all one must suspect that the
tube 13 blocked some water may be injected down 1t and aspira
tion agun tned. If aspiration agun fals the tube should be
removed cleaned and reinserted.

In some hospitals the tube is connected to a special apparatus
20 that there will be continuous suction but there 18 2 big danger,
with this method that blockage of the tube may not be notieed,
and hourly suction with a synnge 15 preferable.

The patient wall probably complun that he has severe thinst.
Ttus 18 due to dryness of the mouth and threat, and it may be
relieved by giving hum small sips of water to wash out hus mouth
or to swallow He should be given a feeding-cup contauning
five ounces of water and allowed to drink all of that in sips dunng
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sux hours In this way one pint will be taken altogether in
twenty four hours, and all of it wiil be aspirated out again  Thus
sum can be subtracted from the total of fluid aspirated 1n the
same peniod, when onc calculates the daily amount of fluid loss

The aspiration 18 continued until either only a few c.c. are
being aspirated each hour or the patient has passed flatus 1ndi
cating that the bowels are functioning agmn. The gastric tube
may then be removed but must be replaced at once if the abdo-
men becomes distended or the patient vormts At thus stage &
flatus cnema of turpentine may be given.

Fhadreplacement

The patient must receive all the fluid he requires by means of an
mtravenous infusion for possibly several days It 1s unwmse to
sct up the dnp with a needle 1n the vein as 1t may constantly
give trouble. It 13 wiser to cut down on a vein in the leg above
the medial malleolus, and insert a cannula straight away If a
cannula 18 well tied 1n, 1t will not be necessary to apply a sphint;
and the patzent can then be turned over 1n bed every four hours
1n order to avoid pressure sores.

If the arm 1 used remember that a right handed patient will
be more comfortable if that arm 18 left free. The pyjama sleeve
may cause a constriction of the arm, and the jacket 13 also hkely
to be soiled by the gastric aspiration and may require to be
changed. This cannot be done when the arm 18 connected to a
dnp-stand by tubing The same applies to pyjama trousers if a
leg vein 18 used The jacket or trousers should, therefore, be
removed before the dnp 13 set up

When a splint 1s used for steadying an arm, a piece of Cramer
wire should be used and bent comfortably at the elbow and
the wrust, s0 that the patient can hold his elbow shghtly flexed
with the forearm pronated, the wnst alightly extended, and the
fingers flexed 1n & position of comfort.

Type of fud One htre (1 000 c.c.) of normal saline will be
required daly to replace normal loss of flurd and aslt 1n the
unne and through the skin, etc. To this must be added one
Irtre of saline for every litre of flutd obtamned by gastric aspiration.
Each Litre of norma! saline contains about ten grams of salt, and
1t 18 dangerous to give more saline than 1s strictly requured for
replacement, as the patent may recerve too much salt and develop
ocdems of the lungs.

HMA-8 8
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Any other flud that 18 given during the day should be given s
5 or 6 per cent. glucose 1n water

The standard infusion bottle contans 540 c.c.—that 18 half 2
Iitre, plus 40 c.c. to provide for wastage 1n setting up the
nfusion and to allow some flud to remain 1n the bottle when
changing to a new one.

Thus a patient who 18 receiving all his fluids by dnp must
have two bottles of ssline every twenty four hours, plus one
bottle of saline for every 500 c.c. aspirated from the stormach, He
may also require three or four bottles of 6 per cent. glucose for
the treatment or prevention of dehydration.

Rest to the bowel. Apart from gastric suction and fluid replace-
ment, the prtuent should be kept absolutely at rest, with fre
quently repeated doses of morphine. An adult should be grven
one-quarter gramn every four to six hours, depending on hus
condrtion.

By careful nursing and close attentron to these princples of
treatment, recovery can be expected 1n most cases.



CHAPTER 29
HERNIA

AN internal hernia 13 caused by the passage of a loop of intestine
nto & hidden pocket inside the pentoneal cavity It 1s very
uncommon and 1s not likely to be discovered unless an operation
ts done for intestina) obstruction of unknown ongin  The con
drion will not be discussed further

An externsl herma 18 the commeon vartety of hermia. It con-
susts of & protrusion of a sac of perttoneum through the muscle
wall of the abdomen. The sac may contain a loop of mntestine, a
portion of the omentum or ssmply some serous flnd.

ANATOMY

In order to understand the formation of a2 herma one must
remember the general y of the abd The abd

18 & hollow cavity whese walls are composed of muscles which are
attached to the spine, ribs and pelna  Not only the sides of the
abdomen but the upper and lower ends are closed by muscle—
the duphragm above and the pelne duphragm of muscles
below The muscles are all covered by sheaths of connective
tusue or fascta, and this connective tussue 13 jomed together to
form a continuous lining which 1s only broken where abdominal
contents pass 1nto or out of the abdomen. These weak points
are the artes of hermia formation.

Within the hung of the abdominal walls there lies the pen-
toneum, which forms 2 completely enclosed sac.

All the tmportant structures of the sbdomen including the
intestines lie between the perstoneal sac and the connective
tisue Lining of the inner wall of the abdomen. The intestinal
canal enters through & gap 1n the disphragm and leaves through
a gep 1n the pelnic muscles During 1ts course the intestinal
canal forms many loops which push forwards, carrying a fold of
the perttoneum with them 1t does not actually pass through
the perttoneal cavity, and all the blood vessels and nerves enter
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the bowel from behind betmeen the layers of the penitoneal fold.
The fold 1s called the mesentery

The aorta enters and the inferior vena cava leaves the abdomen
through separate holes 1n the diaphragm, and the blood vessels
to the abdominal wall and the lower imbs must also pass out
between other gaps in the muscles The same applies to the
major nerves, they come from the spinal cord, enter the abdo-
men deep to the muscles and then find therr way out sgan
through small muscle gaps.

The kidneya lie behind the perttoneum, 1n front of the posterior
muscles and the ureters pass down behind the peritoneum,
to the bladder The urethra leaves the abdominal cawity by
passing through the muscles of the pelvis—and so does the
female gemital canal, the vagina.

In the foctus the umbilical vessels also perforate the muscle
layer at the umbilicus

Finally and most important 1n connexon with the develop
ment of an inguinal hernia, there 1s the behaviour of the foetal
testicle. This organ 18 ongnzlly formed close to the kidney It
has attached to 1t & small band of fibrous tissue which passes
through a gap 1n the muscle wall to be attached to the skun of the
scrotum. As the foctus grows, this fibrous band fails to stretch
and the testicle 13 held down to the scrotal skin while the rest
of the body grows away This 1s called the descent of the
testrcle.

As the testicle passes down it eventually passes through the
abdominal muscle wall above the inguinal ligament and, on its
front surface, 1t drags with 1t a small sac of pentoneum. This
sac will form the tunica vaginalis of the testicle, and 1ts con
nexion with the abdomen should normally be absorbed before
the child 1s born

You will notice that every structure that has been mentioned
has passed through a gap in the muacle wall and the under
lying fascaa, erther to enter or to leave the abdomen other gaps
may also be formed by operation incisions, if the muscle wall
has been divided and has faled to heal

A hermia 13 a protrusion of a sac of pentoncum through one
of these gaps. It can be an ingunal herma slongmde the vas
deferens and the blood vessels and nerves of the testicle or a
femoral herma alongmde the femoral vessels or an umbihcal
hermua through the umbilicus or a diaphragmatic hernia beside
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the sorta or oesophagus, or an epigastnc herma where small
vessels come through 1n the middle line above the umbilicus
or an inasional herma through a poorly healed wound Rare
hernias may also occur alongside vanious other nerves and vessels,
for example through the obturator foramen. Lastly, a ‘hernm
may form through the pelvic disphragm in women, permitting 2
prolapse’ of the uterus  Although smilar 1n nature, a prolapse
of the uterus 18 never recognized 28 2 hernna,

CAUBES OF HERNIA

In all cases of hernm there must first be 2 gap 1n the muscle
wall and fascia, and, as has been seen, these gaps are many In
congenutal hernuas there 18 already a small sac of pentoneurn pro-
truding through one of the gaps when the child 15 born. Many
Afnican children are born with an umbilical herma, and some
people 1n every race are born with a congemtal ingunal hernia.
The prevalence of inguinal hermas appears to vary not only
with race but also wrth tnbes, thus hernizs are extremely common
amongst coastal tribes 1n East Africz and round the Lakes, but
they are rarcly geen 1n Naurobr. This must be due to anatomical
differences and not to climate or diet.

A hermua 1n other sites 18 often preceded by a small protrusion
of extrapentones] fat which worma its way into the small gap
1n the muscles and 1a then followed by 2 penitoneal sac. A hernia
will grow bigger erther because the muscles round the gap are
weak or because there 1s increased tension 1n the abdomen. The
increased tension mn the abdomen may anse from strmning at
work, an increase of fat 1o the abdomnal cavity & chromuc cough,
or struning to pass urine 1n cases of urethral obstruction.

If an elderly man has a hernia he should always be examined
in order to exclude proststic disease, us there will be 2 poor

chance of permanent cure 1f his unnary obstruction 1s not cor
rected.

B8PECIAL SITES

The tngumal herma 18 by far the most common. It usually occurs
in men and the reason for this 1 obvious, but st may also oecur
tn women. Women alao have gn inguinsl cangl which contains
* small band of tissue passing from the ovary to the skin of
the labus, just like the band which passes from the testicles to
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the scrotum 1n a male foetus. Thus band becomes attached to the
uterus and 18 known as the round ligament of the uterus

In the female the gap mn the muscles can be completely closed
at operation, but 1n the mele the canal must be preserved so that
the vessels, nerves and vas can pass through  Very careful repair
must be carried out 1n order to leave as small o gap as possible,
20 that the chances of recurrence wall be slight.

Umbiheal herma  This 18 a congenital condition which exists
m a very high proportion of African babies and 1n & number of
European babies  The edge of the hernia 13 a hard ring of fibrous
tissue, and this 18 80 firm that 1t very rarely grows bigger, 1n fact
1t usually contracts The fact that one scarcely ever sees an
adult with an umbilical hernia proves that the great majorsty
heal themselves.

An eprgastric herma 18 a different matter It arses m adults,
1n the muddle line between the umbilicus and the xiphisternum,
often just above the umbilicus. Very often the patient reports
when the hernia 18 very small indeed, n fact there may only be
the preliminary knob of fat projecting through the muscle layer
This fat can become pinched and bruised and swollen, and s0
give rise to pam.  Such cases are eaily treated by operation

A hernia close to the umbilicus may grow to quite a large size
and draw the umbilical slun upwards over it. These herniss
are usually called umbilical hermuas although they do not
actuslly come out through the umbilicus. The contents frequently
mclude the transverse colon instead of the small intestine, and,
as the large intestine has infected contents some muld infection
frequently occurs, with adhesion of the intestines and omentum
to the walls of the hernial sac.

A femoral herma arises at the upper end of the thigh, just
belots the inguinal ligament. It 13 often difficult to distinguish
between an inguinal and @ femoral herma unless the ligament 1
very carefully palpated A femoral hernia 13 more common 11
women than 1n men because of the broader ahspe of the female
pelvis which gives more room under the inguinal igament,

8IMPLE REDUCIBLE HERNIA
Signs and symptoms
A mmple hernia 13 2 swelling which 1s obviously connected with
the abdomunat cavity
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In the early stages it is usually reducble that 1s to say its
contents can be returned fairly easily into the abdominal cavity
The sac 1s still there, however, and the herniz easily recurs

The contents are usually bowel and so they feel slightly cystic,
but they may be a solid lump of omentum which will feel more
firm.

The hernia usually grows slightly bigger when the patient
coughs, and this ‘impulse’ may be felt by the examinung hand or
finger

A very smell inguinal herma may only be felt by mserting a
finger mnto the loose skin of the scrotum and pasming 1t up over
the inguinal higament as far as the external mngwnal ning  An
tmpulse may then be sought by esking the patient to cough.

Treatment

Simple hernias should be treated by operation. The contents
of the sac are returned to the abdomen, the sac is removed night
at 1ts ongin, the pentoneum 18 closed, and the gap in the muscle
and fascia carefully repaired. It 18 more important to repatr the
fascin than any other layer Specusl belts, called trusses, can be
bought to control a hernia, but they do not cure the condition
and they must be worn whenever the patient 18 out of bed. The
muscles around the hernial onfice may actually be weakened by
the constant pressure of a truss

A truss should only be advised 1f a patient 18 erther unfit for
operation or resolutely refuses to have one.

IRREDUCIBLE HERNIA

In some patients it will be found imposaible to reduce the hernis.
Thus may be because the patient has such a large hernia and haes
Brown 10 fat that there 1s little room left 1 the abdomen for the
hermal contents. It 18 always possible, however to find reom for
even the largest bernual contents if open reduction is carned out
by operation

In other cases the hermia becomes wrreducible because there
have been attacks of mild or severe tnfection 1n the sac, and the
contents have become fixed to the wall of the sac. In these
Cases the adhesions will have to be separated at operation before
the contents are returned but 1t may not be posxible to loosen
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the sac 1tsclf from the scrotal tusue and cord without causing
excessive bleeding  The sac can then be divided where 1t anses
from the abdominal canity the inner end closed and the outer
part left in the scrotum. The muscle gap 18 closed 1n the usual
way

The last cause of an wrreducible hernia is strangulation, and
this will be deslt wth separately

BLIDING HERNIA

It was pointed out, at the beginning of the chapter that all the
abdomunal contents lie onginally between the perrtoneum and
the muscle wall of the abdomen. The caccum, ascending colon,
descending colon and bladder remain against the muscle wall, 30
that they are covered with pertoneum on one side only

One must now 1mnsgine & large hernia, consising of a large sac
of peritoneum. As the sac grows bigger it will gradually draw
more and more peritoneum through the muscle gap  You can
see how the peritoneum on the posterior part of the sac can drag
down the caccum and ascending colon on the nght side, while the
penitoneum of the medial wall of the sac may drag n the bladder
to form one wall of the hernia.

When these organs are drawn through the muscle gap the
surface not covered by pentoneum shdes down along the
muscle wall of the abdomen. Hence the name sliding hernia

Dunng the repur of a shding herma, the loops of amall
ntestine are returned to the abdomen, then the caecum, bladder
or colon must be shd back to their proper places before the
remains of the sac are divided and removed.

STRANGQULATED HERNIA

A herma becomes strangulated when the blood-supply to the
enclosed intestine becomes partlly or wholly cut off

A strain may have sent 1 an extra loop of intestine or the
loop already 1n the sac may have become inflamed or else injurcd
20 that 1t swells slightly

The swelling gives nsc to sufficient pressure at the hernial
ning for the veins to be compressed. As blood can enter but
cannot leave the strangulated intestine the awelling will Increase
further Soon the heria becomes irreductble and then 23
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swelling increases, the pressure rises even hugher until the arteral
blood supply 1s cut off also  Thus will be followed by gangrene
of the bowel The bowel may then perforate.

Cases of gangrene of the bowel which have led to perforation
are not often seen It takes a few days for the infected, gan-
grenous bowel to give way, and by this time the patient has
usually either had treatment or has died of intestinal obstruction.

Stgns and symptoms

The patient 1s always aware when lis herma has begun to
strangulate. The normally painless hermia suddenly becomes
tense and acutely painful and the pain steadily increases He
attempts to reduce the hernia but may fal to dose  If the herna
1 reduced for him at this early stage all will be well, but of re-
duction 18 not carned out the next stages will follow

Stage 2 Intesunal obstruction develops. Colicky pan 1
expenienced, the patient vomits and the abdomen begins to
distend. As the distension increases the vomiting and colic
will tnerease (see Chapter 26)

Stage 3 The bowel becomes gangrenous. This does not give
nise to any particular sign of 1ts own but will give nse to signs of
mfection as the gangrenous loop of gut becomes mvaded with
organsms from the bowel. There will be a nse of temperature
and an increase 1o local tenderness. If the case 1s left long
enough, a local abscess may develop More serious than this 18
the fact that the infection can spread back to the general pernt-
toneal cavity giviog rise to a general peritonttis and then to &
pantytic ileus. By the time thus stage has been reached there 15
Iittle hope of saving the patient.

Treatment
A strangulated hernia 15 a surgical emergency It 18 one vanety
of acute abdomen

The actual treatment given will depend on the stage at which
the patient has been seen. If the strangulation 18 very recent 1t
may be posmble to reduce the herma. The patent 18 lard down
and the herna compreased with the hand. Pressure 1s applied
mostly to the inner end of the sac tn order to try to reduce first the
piece of intestine which appeared last. One must remember
bowever that the patient 1 already n pan and the bowel has
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already been damaged. Only one or two attempts should be
made to reduce the herma and very strong pressure must NEVER
be used.

If immeduate reduction 18 not possible, the patient 18 admrtted
to the ward and given one-quarter grain of morphine. The foot
end of the bed 18 rased on blocks the operating theatre 13 pre
pared and the patient shaved and prepared for operation

At the end of half an hour 1t may be possible to reduce the
herniz, and the operation can then be postponed to a more rea
sonzble time, Agun, very strong pressure must NOT be used
for fear of damaging the bowel further and the sttempt must
not be repeated more than once or twice.

The patient may be acen 1n an wolated spot where there arc
no operation facilities available. In this case he should be
grven morphine and sent to hospital with the foot of the stretcher
raised the hernia may reduce tself before he gets there.

When distances are very great and no transport ts available,
all that can be done 18 to give the patient a spmnal anaesthetic.
This will completely relax the lower abdominal muscles and
reduction may then be possible.

At operation the hermal sac will be opened and the gut
wnspected. If 1t shows smigns of eacly gengrenc s portion of the
gut will be removed—this 13 known s a resection of the bowel
When a resection has been carmed out the patient will require
gastric suction for a few days after the operation and will require
to recerve hus nounshment by an mtravenous infusion.

Stage 2 ‘The patient may not have been admitted until in
testinal obstruction hes glready commenced. If there are any
signs of intestinal obstruction NO sttempt must be made to
reduce the herm. Attempts at closed reduction will only
increase the damasge to the bowel and may drive infection into
the abdomen.

The patient must be prepared for operation at once. This pre
paration must not be just a preparation of the skin, but must
1nclude the passage of & gastric suction tube and the sctting up of
adnp Saline will be given first, but one must watch the quantity
of saline given and avoid giving the patient too much salt.

Stage 3 By this ime the patient hes passed from 1ntestinal
obstruction to paralytic deus. A sumple mdsion of the hernial
sac may be made to puncture the bowel and allow it to drain.
This can be done under a local anaesthetic. The rest of the
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treatment will be that of paralytic ileus and infection (Chapter
26)

RICHTER HERNIA

Thus 18 a special variety of herma which 18 sometimes met with,
Only a small knuckle of bowel has entered the sac and only one
edge of it 1s strangulated.

There 13 only a very small herntal tumour which may look hke
an inguinal ademtis Intestinal obstruction 1s incomplete, as the
bowel contents can pass through the portion of bowel that has
not cntered the sac, and so the patient may have only shight
colic and possibly no vomuting

The strangulated knuckle, however will become gangrenous
if surgical treatment 13 not given, and the gangrene may lead
either to n general pentonitis or to a local abscesa. This abscess
may burst through the skin or be incised, and a faccal fistula will
then develop

The patient will require treatment for infection and then,
when this has subsided the fistula can be closed.

S8TRANGULATION OF THE RE ENTRANT LOOP

Thus 1s ancther special variety of strangulated hernia which must
be looked for dunng operation. When two scparate loops of
imtestine lie 1n a hermal sac there must be & third loop which
Joins them together lying inside the abdomen. Thus 1s called the
re-entrant loop
The mesentery of the re-entrant loop may have been

into the hernial sac and be strangulated, and the loop hidden
toside the abdomen can become gungrenous, while the two loops
found inmde the sac reman healthy  When two loops are found
1n & hermual sac, at operation, the 1n between loop must always
be drawn out and 1nspected 1n case resection may be required.



CHAPTER 30
THE UPPER BOWEL

THIs chapter excludes injuries to the bowel and herniation of
the intestine, as these are dealt with 1n separate chapters.

THE BTOMACH AND DUODENUM

PEPTIC ULCERATION

Ulcers 1 the stomach and duodenum are relatively uncommon
amongst Afnican patients, but they are appearing with increasing
frequency now that the Africans are being exposed more to the
stress and strain of modern hife. The same tendency has already
been noted with regard to thyrotoxicosis and 1t also apples,
curiously enough, to acute appendicats. The latter condition
may be due to a change 1n diet but this docs not appear to be the
sole cause

The student 1 referred to text books of medicine for the signs
symptoms and medical treatment of peptic ulcers.

Surgical treatment 1s only required if a case fuils to respond
to medical trestment or if complications develop Medical
treatment may be persisted with for a longer time if the ulcer is
1 the duodenum and not n the stomach because 1t 13 known
that gastric ulcers may become malignant while 1t 18 believed
that this does not occur to duodenal ulecers  Surgical treatment 1s
indicated if symptoms 1n gastnic ulcers are unrelieved within
six months of starting treatment.

If an operation 1 carned out for permistent ulceration, & very
large part of the stomach 18 usually excised (subtotal gastree
tomy) Ths will remove the part of the stomach which produces
hydrochloric acad and 1t will cure ducdenal as well as gastnic
ulcers  An alternative operation is a gastro-enterostomy n
which an opeming 1s made between the lowest part of the
stomach and a loop of small intestine. This operation carmes
the nsk that a fresh ulcer may begin at the stoma, or junction
and for this reason the operution has been largely grven up 1n
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young patients, in Europe. A number of these operations have,
however recently been done at hampala without a stomal ulcer
forming but not enough of them have been done yet to show
whether the operation will be permanently satisfactory

Complications

The surgical complications are perforntion, haemorrhage and
stenons,

Perforation  Perforation of an ulcer develops when the ulcer
exts its way nght through the wall of the stomach and then bursts
into the pentoneal cavity

‘The condition has already been referred to 1n the chapter on
the acute abdomen

The patient may gine a past history of chronic abdominal
Pan but he may give no such history at all the sudden severe
pun of the perforation being his first symptom.

The pain 18 extremely severe the patent may be restless with
the pun but 1t 18 much more hkely that he will hold himself
absalutely sull, possibly pressing hus hands on lus upper sbdo-
men. On examunation the abdomen wall be found to be com-
pletely ngid and dravn 1nwards by muscle spasm

The patient should be put to bed and a surgeon called imme-
dustely If the patient 18 seen at an out-station he must be rushed
to 2 surgeon as soon a3 possible.

While the patient 18 wuting to see the surgeon, a No 1o
gastric tube should be passed 1n order to aspirate the stomach,
and an wtravenous dnp set up The patient can then be given
500 000 umts of soluble peiaillin intravenously 1nto the dnp
NO morphune, however should be grven if @ surgeon 13 hikely
to be able to see the patient 1n less than three hours.

The case will be treated by operatton. The abdomen wall be
opened and the perforation repaired. Post-operatively the
Ppatient will continue with gastric suction and intravenous fluids
and will recetve pemcillin untid there 18 no further danger of
Paralytic ileus from peritonrtis.

There 15 a very good chance of recovery if the operation 13
amed out within s1x hours from onset, but every hour of dely
will leasen the chances

If the Patient 18 not seen until very late, 1t will be wiser not to
operate. If the patient has survived for more than two days 1t 1s
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probable that the leak was small and that the body s defences 1n
the pentoneum have been able to localize the pertonttis 2nd
scal off the leak. These cases will probably require treatment for
paralytic ileus by gastric suction and intravenous replacement of
fluid, as well as antibiotics to control the infectton

Haemorrhage As a peptic ulcer penetrates the wall of the
stomach or duodenum 1t may erode the wall of a large blood
vessel. This wll give rise to 2 serious hacmorrhage 1nto the
interior of the bowel.

The patient becomes shocked and collapred at the time of the
haemorrhage. The blood may collect 1n the stomach and be
voruted as a haiematemems or 1t may pass down the bowel
In the latter case 1t becomes darker 1n colour and 18 passed as a
large, black, tarry stool. This 18 known as melacna. If the
haemorthage 18 very severe the blood may travel very rapidly
through the bowel and be very little altered when 1t 13 passed out,
but this 1s unusual,

In the majonty of cases the haemorrhage will cease if the case
18 treated medically but the physician should ask a surgeon to
see the case as eoon as 1t 18 admitted so that they can co-operate
1n the treatment. Thus the surgeon will be able to watch the
progress of the patient and, if 1t 18 agreed that operstion hss
become demrable, to arrange with the phymeaan for operation
to be carmied out before 1t 18 too late.

On admission the patient must be given morphine and kept at
rest. The blood he has lost should be replaced by blood trans
fusion, and particular attention must be paid to the restoration
of flud 1n order to avoid dehydration. A dehydmted patient
will stand an operation badly Some physicians advise that the
stomach should be kept empty the patient is given only 1ce to
suck, and the rest of hus flud requirements are given intra
venowsly Other physicians masntain that the only way to keep
a stomach at rest 1s to fill it and they advise liberal feeding of the
patient with soft foods

Operation 18 advised if the patient hes one or more severe
haemorrhages after medical treatment has been started opera
tion 18 usually advised earhier i older patients, as old people do
not survive prolonged or repeated bleeding It 1s & rustake to per
s1st with conservative treatment until the patient has lost so much
blood and 1s so dehydrated that he 1s not in a fit state to with
stand the operation.



THE UPPER BOWEL 271

In hospitals where the surgeons do a large number of stomach
operations, the surgeon may do a speedy partial gastrectomy,
removing a large part of the stomach both to stop the bleeding
and to prevent further peptic ulcerattion. In other hospitals 1t
13 considered gafer nmply to find the bleeding pornt and control
the haemorrhage

Stenass

A chronic peptic ulcer may repeatedly break down after healing
Each time it heals it will heal by scar tissue and, 1f the ulcer 12
close to the pylorus this may eventually cause pyloric stenous
A portion of bowel 18 sa1d to be stenosed when itsinterior has been
narrowed.

Pylonc stenosis will not be complete to start with. Food will
be able to get through but only after a long delay The stomach
becomes chromeally distended and splashing sounds may be
heard if the patient 1s shaken some hours after a meal Fish 1s
particularly likely to stick in the stenocsed part of the bowel,
a3 the fibres of the fish become matted together

If the patient takes another meal before the last meal has
parsed through there may not be room for the food and he may
vomit 1t,

The patient tends to become thin and anaemic from malnutri-
tion.

The only treatment for stenous 1s by operation, but some time
should first be spent 1n prepanng the patient. He should only
be given soft foods and the stomach should be empticd and
withed out every evenung 1n order to prevent stale food from
lying 1n the stormach and fermenting overnight. Plenty of fluids
must also be given 1n order to correct dehydration.

Most of the patients with stenosis are elderly and the actvity
of therr peptic ulcers has died down. In these cases 1t 15 ususl
o do a mmple gastro-enterostomy without there being any
serious risk of a stomal ulcer forming

CONGENITAL PYLORIC 8STENOSIS
Some chuldren, especully boys are born with a very powerful

pylonc sphincter which gradually stenoses the pylorus. This
Prevents the passage of food from the stomach nto the duo-
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denum, especully some three or four weeks after burth. By tlus
tume the muscle has become very thick indeed, and 1t may even
be felt as & tumour n the upper sbdomen,

The child begins to vomit after meals and 1t does so with
very great force. If the abdomen 1a watched waves of penistalus
may be seen passing across the stomach after a feed, trying to
push the milk on. The waves pass backwards and forwards
until suddenly the oesophagus opens and the food 1 projected
up and out of the mouth. The force may be so great that the
vomut 13 thrown severzl feet away ‘This 18 known as projectile
vomiting

Drugs of the atropine type may be given 1n an attempt to relax
the muscle but the best treatment 18 by operation. The abdo-
men 18 opened and the thickened muscle 18 found. The muscle
18 drvided without opening the mucosal hning of the stomach or
duodenum, and the abdomen closed. The child mxy be given
small feeds of diluted milk within a few hours of the operation,
and complete recovery rapidly occurs

Treatment will be made much more difficult if the patient has
been allowed to become severely dehydrated before operation,

CARCINOMA

Apart from cancer of the skin, cancer of the stomach 1s one of
the most common cancers 1n the male. It occurs 1n females as
well, but s not &0 common i them as cancer of the cervix or
the breast. Cancer of the duodenum 18 very rare in either sex,

The tumour of the stomach 1s an adenocarcinoma It occurs
most often after the age of fifty although 1t can occur before
then. In the early stages the tumour ulcerstes through the
mucous membrane and causes shght bfeeding which will only
be found if tests are made for occult blood 1n the stool

There may be no paun at first, but the patient becomes tired
ansemic and weak and may have shght indigestion  Later the
tumour may enlarge enough to become palpable through the
abdomen or the patient may feel ill enough to consult a doctor
The doctor may muss the diagnos:s and 1t may be several months
more before the patient 18 sent to a surgeon as a posnible case of
carcinoma.

By this time the tumour has often spread to the lymphatic
glands and possibly to the liver In a large number of cases
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once the abdomen has been opened, 1t will be found quite
impossible to remove the growth The patient may then be
made more comfortable, if there has been stenosis by a gastro
enterostomy  Fven when the tumour ean be removed wath all
the Iymphatic glands the results are very poor In countnes
with very highly developed medical services not more than
10 per cent. of patients who develop cancer of the stomach are
alrve at the end of five years

SNMALL INTESTINE

The small intestine 18 subject to very few discases It may be
mjured by a stab or bullet wound 1t may be ruptured by 2
crushing injury and 1t may perforate as a result of typhod fever
The only other probable pathological condrtions are paralytic
ileus and 1ntestinal obstruction.

Paralytic ileus has 1ts greatest cffect on the small intesune
(Chapter 28) obstruction may appear anywhere 1n the intestinal
tract from the upper end of the oesophagus to the anus. In the
amall intestine 1t 18 usually sudden and complete, and 1t 13 often
acoompanied by strangulation of the bowel

Causes of small intestine obstruction

Strangulated herma  See Chapter 29 This 15 the commonest
cause of intestinal obstruction and strangulation.

Int 7 Nesther 1nt ption nor volvulus 1s com-
mon, but cases are seen every now and then  Intussuseeption
occurs most frequently among young infants but several cases
have been reported 1n Africans between the ages of ten and
fifteen. It does occur very very rarely 1n adults, and 1n these
cases there 18 often a bemgn tumour present in the small
ntestine,

In children the cause appears to be a lack of co-ordination n
bowel peristales  As 2 result, 2 small portion of the bowel con-
tracts into a small lump and actually enters the portion of the
bowel below 1t. The bowel below treats this lump 1n the same
manner as 2 lump of food 1t promptly grnips 1t and passes 1t on
farther down the bowel. In tius way the bowel gradually dis
Appears inside ityelf

This usually happens at the lowest part of the small intestine,
HA-8 T




274 REGIONAL SURGERY—THORAX AND ABDOMEN

and the ‘invaginated’ portion passes wmto the crecum, up the
ascending colon and posmtbly round into the transverse or even
the descending colon, As the head of the mtussusception passes
on 1t will drag 1o more and more bowel after 1t, and 1t will also
drag m 1ts own mesentery

The mesentery soon becomes compressed and the invaginated
portion of the intussusception begins to swell thus will scon be
followed by strangulation of the bowel.

The first symptoms are those of carly obstruction. The child
has attacks of severe colicky pain dunng which 1t screams and
rolls about in the bed It may vomit at the outset, and the penstal
ms will cause the bowels to empty (It should be noted that the
bowels are frequently emptied by peristalsis at the onset of any
form of obstruction and that constipation does not appear untl
later )

On examination of the abdomen, at this stage, there will be
very little distenaton, but 1t may be posmble to feel the intus-
susception as a tumour lying 1n the rnight ilixc fossa, especially as
1t begins to harden during & wave of peristalsis. As the condition
progresses the tumour becomes bigger and moves up and across
the abdomen.

The congested mucous membrane secretes mucus and this
wll be tinged with blood. Quite large quantities of mucus may
be secreted and passed out of the anus appeanng like small
lumps of red jelly 'Thus red jelly ts & very charactenstic sign of an
intussusception but treatment should not be delayed beesuse 1t
hss not yet appeared.

As the obstruction 1ncreases the sbdomen begins to distend,
owing to the collection of gas and flud 1n the bowel. The
obstruction 18 low down 1n the intestine, and so0 distension mxy
become quite marked before the vomuting of obstruction begins.
Once vomuting starts 1t will be continuous and violent—very
different from the effortless vomiting which is seen 1n paralytic
leus

The mnvaginated portion of bowel will eventually become
gangrenous, but this may not give rse to pentonitis and para
Iytic tleus, beczuse the gangrenous portion of the bowel 13 tucked
innde the bowel below and 1s far awny from the pentoneal
avity

The dragnons will be suspected 1f there 13 any suggestion of
iptestinal obstruction 1n a young child and there 1s no sign of a
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strangulated hernia. The treatment 15 by urgent operstion
The abdomen 13 opened and an attempt 13 made to reduce the
tussusception. If the invaginated portion 1s gangrenous it wall
have to be resected resection will also be necessary if 1t 18 not
possible to reduce the intussusception.

Operative treatment 18 accompanied by gastric suction
mtravenous Awds and the injection of pencillin, 1if indicated.

Voloulus A volvulus 13 a tmsting of the bowel round stself
If you open an abdomen and pick up the intestines in your
hands you can twist them nght round on their mesentery Ths
will be very much casier if the mesentery 1s long as 1n the pelvic
colon, but 1t will not be so casy n the small intestine.

Volvulus of the small intestine 13 extremely rare. It 1s so rarc
that 1t 1s not usually mentioned st 2ll 1n surgical text books
It 13 mentioned here because 1n some distncts of Afnes and
India 1t 18 by no means uncommon. Whether thrs 1s because the
people of these areas have different eating habits or because the
mesentenes are longer 18 unknown. In Nauroby, in 1945 volvalus
of the whole of the small intestine was one of the commonest
causes of intestinal obstruction, six cases being scen 10 one year

‘The twisting of the mesentery causes rapid strangulation of
the bowel. Pain 1s intense. At first 1t 13 colicky but 1t rapidly
becomes continuous as the obstructed bowel allows infection to
pass through and pertonrtis beguns.,

The treatment 18 urgent laparotomy The bowel 15 untwisted
and the abdomen clesed. As the dutenxon 1 30 great it may
be necessary to puncture the bowel and empty st of flud and
gas before the abdomen can be closed. Gastric suction, 1ntra-

vepous fluids and pemicillin will be esential both before and after
the operstion

Other causes of obstruction

The bowel may sometimes be obstructed by bands of fibrous
tissues or adhemions, Some of these bands are congenutal, others
are secondary to acute or chronic pentonitis espeauzlly tuber-

culous pentonttis. Strangulation may occur if a loop of bowel
gets under the band or adhesion. P

The bowel may also be obstructed by th
ofimt g y the tmpaction of & mass

In obstructon, wrthout strangulation the patient suffers



276 REGIONAL BURGERY~—THORAX AND ABDOMEN

from colicky pain distension and vomiting  Strangulation, f 1t
does occur 18 soon followed by perrtonitis, gangrene of the
bowel and paralytic ileus

Treatment, whether strangulation 1s present or not, 1s by
urgent operation after surtable preparation.

Swummary
Intestinal obstruction 18 an urgent emergency It 18 charactenized
by severe colicky pan, followed by abdomnal distension and
vomrting In most caees an wrreducible hernie will be present,
but there are some other causes which may not be obvious at
first.

If obstruction 18 suspected an intravenous drip should be set
up and the stomach repeatedly emptied by a gastne tube while
preparations are made for operation

THE APPENDIX

The appendix 18 a small organ lymng in the nght ihac fosss,
attached to the lower end of the caecum.

Infection of the appendix 13 known es sppendicatis. The
exact cause of this disease 13 unknown 1t 18 very uncommon
amongst Africans living 1n the country and eating ther own
natural diet but 1t 18 becoming more common amongst Africans
1n large towns This may be due to a change in diet or it may
be due to mental worry causing an increased spasm of the bowel.
When appendicitis does occur 1t often appears as a small ept
demuc, suggesting that 1t 18 caused by & particular organism.

Appendicitis may be mild {subacute) or very severe.

Subacute appendicatss
This 1s the vaniety most commonly seen 1n East Afnica mn any
race. The pauent feels shght colicky pain round about the
umbthicus this suggests some rmitation of the middle section of
the bowel and might be due to gastro-cntents, especually if the
patient vormuts as he frequently does

Inflammation has begun at this stage and the first rule in the
treatment of inflummation 1s to rest the part. In these cases 2
purgative should never be given, as this may increase the
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actvity of the bowel and convert the appendicitis from 2 sub
acute infection to an acute one.

There 13 1 shight nse 10 temperature, rarely above 101°, and &
genenal feeling of illness.

As the inflammation extends in the appendix 1t will reach the
pentoneal coat and cause pain 1n the nght thac fossa from local
pentonrts. It 18 very charactenstic for the paun to start near the
umbilicus and then, after six hours or so, to shift to the local

arez.

After & few days the inflammation may subsde completely
leaving no trace of infection. Other patients may have repeated
attacks, and there 18 2 danger that one of these attacks may prove
to be severe.

Treatment Adults with subacute appendicaitis may be treated
conservatively ‘They are allowed fluids only by mouth, and the
‘bowel 18 rested by grving the patient morphine. Morphune should
not, however, be given until the patient has been seen by 2
surgeon.

The infection can be treated by & course of injections of penr-
allin but it 18 advisable to give sulphonamide drugs as well
because many organisms tn the bowel are more sensitive to sul
phonamides than they are to pemiallin

Four to srx weeks after the attack, the appendix should be
removed 1n order to avoid the nisk of further attacks.

It 13 not safe to treat children conservatively because the
infection 13 likely to become acute very quickly Any child
who showa the signs and symptoms of appendicitis should have
his appendix removed as an emergency operation.

Acute appendiaatis

Pathology In severe appendicaitis the organ rapidly becomes
grosaly inflamed. The onset of umbilical pun and vomrting 1=
more abrupt, the pain moves to the nght 1hac fossa more rapidly
and pertomtis develops more quickly than 1n the subacate
disease. The pentonrtis may be localized by the pentoneal
defences or 1t may be 0 severe that a general pentonitis develops,

The appendrx may be obstructed by 2 small quantity of facces
which block rts lumen, or the local infection may cause throm
bonis of the blood vessels. In these cases the appendix may
become gangrenous and then rupture. If this occurs there will
naturally be an increased nsk of general perrtonitis.
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If a severe appendicitis 18 left untreated, one of three things
may happen. The infection may resolve or a general pentonits
may develop with the nsk of paralytic ileus, or the pentonitis
may become localized. If a local pentonitis develops a tumonr
composed of adherent bowel and omentum will be formed 1n
the nght 1hac fossa this will not be fully formed for forty-eight
hours, and there 18 always the risk before then that the infection
may bresk out of the barner that 18 being bult around 1t and give
rise to a late general pentonrtus,

Some patients are not seen untl forty-eight hours from the
onset some of these will have a general pentonrtis with paratytic
tleus others will already have developed the tender mass of a
localized penitorutis  ‘The latter cases are developing an ‘appendix
abscess which may resolve or may require inasion and drainage.
The abscess 18 not really an appendix abscess  although that 1s
the name that 1s grven to 1t. It 1s really a perttoneal abscess sur
rounding the infected, and possibly gangrenous sppendix.

Treatment If an adult patient with severe appendrcitis 19 seen
within forty-eight hours of the onset, he should be treated by
immediate operation for removal of the appendx. The operation
will be preceded and followed by a course of penicillin and sul
phonamudes. If scvere general perttonitis has already com
menced then gastrie suction and intravenous flurds will also be

If the patzent 13 not seen until more than forty-cight hours after
onset the treatment will depend on the clinscal findings.

When there 18 a general pentonrtis and paralytic tleus has
started, the pattent should be treated by rest morphine pem
cillin, sulphonsmides (by wjection) gastric suction and intra
venous fluids. If he survives a local abscess will probably form
either 1n the nght ihac fossa or 1n the pelvis.

When the patient comes 1n with & local tumour in the nght
ilac fosaz, operation should definitely be postponed. An opers
tion at this stage may break down the defenmive wall that the
body has formed and allow general peritonitis to develop

The patient 1s treated conservatively Flwds only are given
by mouth sulphonamides and penesllin are prescnibed and the
patient 13 watched carefully The pulse 18 recorded hourly, the
temperature 1s taken four hourly and the sbdomen 15 examuned
gently but repeatedly Morphine may only be given 1n small
doses 1n order not to hide any extension of the disease.
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The disease occasionally resolves completely, but a local
abacess usually forms

General spread outaide the local arca sometimes occurs, even
at this late stage, and this may necessitate treatment of paralytic
ileus. If a Jocal abscess forms, 1t will have to be drained after
some days of conservative treatment this should be done over
the lower part of the tumour, sbove the inguinal hgament, or
on the flank at the side of the tumour well clear of the general
penitoneal cavity  No attempt 18 made to remove the appendix,
and very great care must be taken not to open the general
pentoneal cavity

After resolution of an acute appendicitia or after the drarnage of
an appendix abscess an operatton will be required later for
removal of the damaged appendix. This should not be done for
at least four months, 1n order to allow all the local 1nfection to
subaide.

Summary of treatment

Subacute
Adults Treat conservatively
Children Emergency operation required.

Acute appendicatis

Less than forty-esght hours from onset emergency opera-
tion requured at all ages together with treatment for
perttomus.

More than forty-eight hours from onset usually treated
conservatrvely esther for general pentorutis with para
Iytic fleus or for local peritonitis. In the latter cases an
appendix abscess may need to be drained.

Late removal of appendis
After four to smix weeks in subacute cases after four to

mx months 1f 2 local pentorutis or abscess has been
treated
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Sometimes the amoehoma becomes secondanly tnfected with
pyogenic orgarusma that give nse to acute pain 1n the nght 1hac
fossa. This may lead to & mustaken disgnous of appendicatis
It 13 most unwise, in the presence of amoebiasis to remove the
sppendix.  If there 1 any doubt about the diagnosis 1t 15 safer
to treat the case conservatively and give a course of emetine
njections.

If the diagnosis has been made correctly the condition can
be cured by giving pemcillin and sulphonamide drugs for the
secondary mfection and by treating the amoebiasis with emetine
or other drugs.

Carcmoma

The caeccum 18 one of the common mtes for caranoma of
the large bowel The other common sites are the rectum and the
pelvic colon, but the disease may also appear elsewhere m the
colon

In the caccum the tumour frequently ulcerates through the
mucous membrane into the interior of the bowel. It then be-
comes infected and bleeds. There may not be any constipation or
diarthoea at first, but the patient will have vague indigestion
he will be ansemtc from the bleeding and toxsemic from the
septic infection. The bleeding 18 not usually profuse and 13
usuilly only shown by the presence of occalt blood 1n the stool

Untreated cases graduslly develop obstruction.

Treatment

Any patient with a tumour 1n the right iliac fossx should be
admrtted to hospital for investigation. The stools should be
examined and the patient may be X rayed after a bartum meal.
Amocbiass 1 treated medically Tuberculoais 18 treated con-
scrvatively at fint but may require operstion Iater while car-
anoma must be treated by operation.

Obstruction by tuberculosis or crranoms 1s trested by jomn-
g the lower end of the fleum to the transverse colon (ileo-
transverse-colostomy) in order to allow the contents of the bowel
to pass on.

Operable cases of carcinoms and some cases of tuberculosis
will be treated by removing the affected area after carrying out an
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ileo-transverse-colostomy The operstion may be carned out 1n
one or two stages,

TRANSVERSBE AND DEBCENDING COLON

Almost the only disease which occurs in this part of the body 18
caranoma. Here the caranoma 1s unlikely to ulcerate 1n the
carly stages, but it forms a hard ring round the bowel and gradu
ally causes obstruction. The chimical picture and treatment of
large bowel obstruction are deacribed below

PELVIC COLON (8IGMOID COLON)

The pelvic colon lies 1n the left tlinc fossa, As in the caecum, an
amocboma may develop and this must be distinguished from an
mnfected malignant tumour Carcanoma 18 not uncommon,
especially at the lower end where the colon joins the rectum.
As 1 the bowel immediately above and below the carcinoma
usually takes the form of a ring stricture and gives rse to gradual
obstruction.

The pelvic colon may also be acutely obstructed by a volvulus
of the bowel (sce p 283)

THE RECTUM

The rectum begins 1n the muddle line of the body at the recto-
sigmotd junction, and 1t ends just above the anus.

It cannot be examined by sbdominal palpation, but at least
three inches of 1t can be examined by 2 finger inserted gently into
the anus  The remainder of the rectum and most of the pelvic
colon can be examined by means of a sigmoidoscope passed 1nto
the rectum from below

If disease 13 present 1n the rectum 1t can be seen by sigmoido-
scopic examinstion this may show the ulcers of dysentery or the
tumour of a carcainoma or an amoeboma. A small portion of the
tumour can then be removed for pathological examination.

OBSTRUCTION OF THE LOWER BOWEL

We have seen that carcinoma anywhere in the lower bowel will
cause obstruction and that thrs may also be caused by the rare
tuberculos:s of the caccum. Obstruction in the caccum has the
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same cffects as obstruction of the small intestine (Chapter 30),
it 13 usually accompanied by a palpable tumour 1n the nght
ihac fossa,

Obstruction below the level of the ascending colon 18 almost
aliways due to caranoms. We have seen that @ malignant tumour
in this area grows slowly, and that 1t takes the form of 2 ring
which slowly constnicts the bowel. Obstruction 15 slow to
develop and 1s usually incomplete, or chronuc, for a long time
before total or acute obstruction occurs

Sudden, acute obstruction may however occur 1n an other-
wise healthy individual as a result of volvulus of the pelvic
colon. The pelvic colon 1s ke the small intestine 1n that 1t 1
only attached to the postertor wall of the abdomen by a mesentery
and, if the mesentery 18 unduly long the pelvic colon may become
twisted upon itaclf In most countnes volvulus of the colon s
much more common than volvulus of the small intestine.

As 1n the small intestine, the twisted portion of bowel rapidly
becomes strangulated. The large bowel can dilate very readily
and a huge tympamtic tumour soon fills the abdomen. If the
obstruction 1s not relieved promptly the obatructed bowel above
the lesion will also dilate. The patient may vomut at the onset
but the vomiting 18 not repeated because 1t takes & very long
time for the dilatation to extend up as far as the stomach

A patient with volvulus of the pelvic colon 1s 1n severe pamn,
the large dilated loop of bowel will be obvious on abdominal
cxamination, and the patient should have an immedhate operation
asacascof scute sbdomen’ Body fluids, lost into the distended
bowel, must be replaced by an intravenous infusion, but 1t will
not usually be necessary to start gustric suction unless the

strangulation has been followed by pentorutis and paralyuc
tleus of the amall intestine.

Chrome wntestinal obstruction

A slow growing carcinome gradually obstructs the bowel The
patient may appear to be perfectly fit and well dunng the early
stages, as there may be no ulceration of the tumour with resulting
infection and toxaemm. He msy however have attacks of con-
stipation. The lower the obstruction m the bowel, the eaclier
these attacks wall occur

The facces held up above the obstruction irnitate the mucous
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membrane and may then give nse to some apparent diarrhoea,
because of the passage of blood and macus and portions of
stool the constipation itaclf may be relieved by grving purgatives
which stimulate bowel penstalms and force the facces through
the narrow gap The purgatives may be taken by the patient
himself or may even be ordered by 2 doctor or medical assistant
who has not thought of the poesibility of early cancer

This hustory of alternsting constipation and diarrhoea 13 30
charactenistic of carcinoma that one must always be alert to
detect 1t. When a middle aged patient reports that he, or she,
has been suffering from attacks of constipation for a few months,
and has never suffered that way before, he should be sdmutted to
hospital at once for investigation. The same advice should be
given to anyone who complains of repeated attacks of diarrhoes
mn rruddle or later hfe. These patients should not be treated with
purgatives or other drugs in the out pattent department without
further investigetion.

Investigation  Every suspicaous case should have a rectal
exzminsgtion at once. A finger will soon show whether there s 2
tumour 1n the last three nches of the rectum.

If the lesion 18 hugher up a lump may be palpable through the
abdominal wall, but 1t 1s not always possible to fecl a small early
tumour espeally if the patient 15 fat.

The patient may next be examined by a banum X ray Thus
wilf be done best by grving 2 banum enema  The X ray may
show that the bartum 1s held up mn some part of the lower bowel
and cannot nise any higher 1n other cases the banum will flow
through the stricture but some of 1t will reman above the
stricturé after the patient opens hus bowels to cvacuate the flurd.
Another X may taken a few hours later will show that some
barium 1s still present.

Finally 2 growth in the rectum or pelvic colon can be seen
through & sigmordoscope and a portion taken for biopsy

Tr When a malg tumour has been diagnosed, 1t
should be removed by operation. If the lesion 18 high up in the
colon 1t may be possible to join together the two ends of the
bowel but if the tumour 18 1n the rectum this may be impesuble.
Then the colon above the tumour will have to be brought out on
to the surface of the skin above the left tnguinal igament, This
bowel opening 18 known as a colostomy and, in this case, it will be

a per 1n, 1

« Y
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Acute on chrome obstruction

Unfortunately a large number of cases of carcinoma of the lower
bowel are not diagnosed in the early stages described 2bove.
They are not seen until the lumen of the bowel has been com-
pletely obstructed ‘This may be due to the steady growth of the
tumour, but 1t 18 more often due to ocdematous swelling as a
result of an attack of constipation.

A carcinoma grows o slowly 1n the lower bowel that even m
these cases the results of treatment are quite good. They will of
course, be hopeless 1f the liver has already been mvohied by
secondary tumours or if secondary tumours are scattered over
the surface of the peritoneum.

Symptoms and signs  'The symptoms and migns of acute ob-
struction following chronic abstruction of the lower bowel wall
be colicky pain constipation and distension. As there 13 no
strangulation of the bowel there will not be any immediate
peritoniis or paralytic ileus of the small intestine, and so
vomrting will be rare.

The patient may seem farrly well he 13 able to take fluds and
even solid food by mouth, but the distension grows steadiy
bigger, and the constipation and colicky puns peramst.

The distension will consist of tympanitic bowel and wall be
most marked 1n the flanks and across the abdomen along the
course of the colon. This condition may persist, untreated, for
five or nx or more days Eventually however the dilated bowel
contents will become grossly infected, and toxins will be
absorbed from the bowel into the arculation. A general toxae
mix will develop and the patent will die. The end 1s hastened
s infection spreads through the bowel wall to the perrtoneurm.

Treatment When zcute obstruction has developed, 1o a case of
carcinoma, 1t 18 not wise to remove the affected portion of bowel at
once, and to try to sew the ends together unless the scute symp-
tons have been present for only two or three hours. It 18 much
WiseT to carry out a colostomy above the level of the growth  This
1 frequently done 1n the transverse colon forming a temporary
transvene colostomy

The bowel above the colostomy will be able to dran through
the colostomy and the distension and the nfection 1n 1t will be
reduced. The swelling of the tumour from oedema will also
mbﬂdﬂ,lﬂdbothofthucpmnnbcunxtcdhygmg
sulphonamide drugs and peruallin. The sulphonamides are more
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useful than peraillin for infection with bowel organsms and
sucanyl sulphathiazole should be used. The dose 18 dght to
twelve tablets to start with followed by four to mx tablets
four-hourty

When the pauent has recovered from s toxaema the abdo-
men may be explored again and the tumour treated esther by
exasion and a permaneat inguinal colostomy, or by suture of the
divided ends of the bowel.

At a final stage the transverse colostomy can be closed.

THE ANUS

Imperforate amus

This 11 a congenital condition 1n which the anal canal of the
child has faled to develop Tt msy be noticed at birth, or
perhaps not noticed till a few days later when the mother sces
that no stools have been passed and that the abdomen 18 becorming
distended.

Sometumes, 1n girls, the anus 18 closed, but there 1s 1 congenstal
fistula between the lowest part of the alimentary canal and the
vagina.

If a fistula 18 present, the child may be left until she 18 five or
a1x years old, when 1t will be easer to operute and correct the
deformity

Caser with complete obstruchon must be treated by early
operation. The bowel always contans gas, and this gas wll
ahow onan X ray A metal object, such as a pin is strapped to
the anus and the child 13 X rayed hanging upside down by its feet
20 that the gas will nse to the very end of the ahmentary canal.

1f the gap between the gas and the pin 18 small the chuld may
be trested by an inason from below  but if there is 2 Jarge gap,
showing that part of the rectum 13 mussing also a colostomy
will have to be done. It may be posaible to construct a new
rectum and anus when the child is older

Haemorthowds anal fissure anal sinuses and anal fistulae

These conditions are all more frequent tn patients who are
subject to constipation The normal African diet results in
large soft stool consupation, and therefore these duseases, are

yncommon
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Haemorrhosds (Piles) Immediately inside the anus there are
large veins which e just under the mucous membrane. Nor-
mally these veins give rise to no trouble, but they may become
swollen and distended if the patient strains to pass facces, or
sometines if he strains to pass unne.

The distended veins may be bruised by the passage of a hard
stool and may bleed. This stage 18 known as first degree
haemorrhoids ‘The piles do not project out of the anus, butthey
can be seen, enlarged and distended just inside the orfice if the
anus 1 examuned with a proctoscope. Chronic and repeated
bleeding gives nse to anaemun

The majonty of patients can be cured by treating the const-
pation. They are given advice with regard to diet, being espea-
ally encouraged to take plenty of vegetables and frurt If a change
of dict 18 not sufficient, they may take hiquid paraffin regularly
to soften the stools Half an ounce taken every nught 18 usually
sufficient

Permstent constipation may lead to second-degree piles or
haemorthoids. In these patients the distended veins have been
stretched and pushed downwards by each act of defaecation until
they appear outmde the anus when a stool 1s passed. Bleeding
agun gives nise to chronic anserma.  Second-degree piles can be
pushed back into the anus agan by the patient s finger or they
may return themselves and then stay there until the next act
of defaccation.

In third degree piles the piles are so big that they remamn
permancntly outside the anus and, 1f they are pushed back, they
t once pop out again.

Becond and third degree piles should be treated by operation
for removal of the mass of varicose veins As an alternative they
may be iyected by special drugs, such as 15 per cent. carbohic
1ad 1n o1, to thrombose the blood 1n the hacmorrhoid, but cure
18 10t 80 certain as by operation.

Sometimes thromboms occurs acaidentally in piles that have
come outnide the anus  The mass soon becomes swollen and very
punful and cannot be returned 1nto the anus—or 1f returned
It comes out agan at once The thrombosed piles frequently
become infected, and immediate operation 18 not advised The
patient s treated by cold compresses to the perineum, morphine
to relieve pain, blocks at the foot of the bed to relieve congestion
and pencillin for the nfection. The maas will slowly shrink
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with this treatment, and an operstion can be carned out later to
remove the haecmorrhoids that remain

An external prle 18 a very small vanicose vein Iying under the
skin just outmde the anns It rarely gives mse to trouble unless
1t becomes thrombosed. In that case there appears a firm, very
tender and pmnful nodule juat beside the anus  The pile may be
nased under local anaesthema and the clot of blood allowed to
escape. Thus relieves the pain immeduately and the wound will
acon heal

Fusure in-ano

An ana fissure usually lies 1n the postenor part of the anus. It
15 caused by a constipated stool passing through the anus and
tearing off 4 small piece of mucous membrane, The small ulcer
causes severe pain and the anus 1s held tightly 10 spasm a tender
area will be found in one part of the anal ring by the examining
finger which 18 passed 1nto the anal canal. If the anus is inspected,
a small tag of skin may be seen below the fissure and, when the
buttocks are held apart and the patient strains downwards, the
tear 1n the mucous membrunes may also be seer.

Treatment The stools are kept soft and the bowels opened regu
larly by giving the patient liquid paraffin = A small, early fissure
may heal by iteelf more severe ones will heal if the tissue under
neath 18 injected with procaine dissolved m oil (e.g Proctocane’)
to relieve spasm. A chronic fissure, however, will have to be
treated by surgical examon

Ischio-rectal abscess anal stnus and anal fistula

Damage to the anal mucous membrane may allow infection to
pass through the walls of the snus to the fatty pad of tissue
lying between the anus and the 1schial bone of the pelvis  Ths
arez of soft tmsue can be felt between the bones on erther side
of the anux.

The infection may resolve by itself or with treatment, or 1t
may progress and form an abacess. An ischio-rectal abscess a3
this 18 called, should be tncised 23 s0on as pus has formed The
incision 1s made over the most tender spot, and the skin on each
wide of the tncision 1 excsed 1n order to make a wide mouth to
the wound the wound 1tself is packed wath acnflavine in panaffin
or with zinc 10doform paraffin paste (Z1PP)
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The dressing 18 changed as frequently as is necessary, depend-
1ng upon how much pus escapes past the dressing, each time the
dressing 13 changed the wound 1s repacked and the pack must
be nserted to the bottor of the wound If this is not done the
skin may heal before the deep tissue heals and chronic infection
will develop

If an 1schio-rectal abscess 1a notincised  or 1f the skin s allowed
to heal over too quickly 1nfection spreads through the surround-
1ng soft tusue, and the abscess then has many twisting branches
1n amongst the fat.

Eventually the pus comes to the skin surface and discharges,
and 1n this way an anal smus 1s formed  As the dramage hole 13
small the abscess does not heal quickly and it 1s constantly re-
infected from the region of the anus and the surrounding skin.
The fresh 1nfection enters the mouth of the sinus and travels up
into the abscess. This anal snus may close from time to time
and then break down agun repeatedly The twisting abscess
avity will be surrounded tn time by a dense barner of fibrous
tissue which reduces the blood supply to the mnfected area and
eventually makes cure impossible by any means other than
operation.

At operation the whole area will have to be exaised. A portion
of skin 15 removed from over the infected ares and then all firm
fibrous tissue 13 felt with the finger and excised  If all the fibrous
tssue 13 exaused, then all the infectton will have been removed
with 1t. The cavity s packed with flavine 1n paraffin or with
ZIPP and the wound 1s treated 1n exactly the same way as
after the incsion of an acute abscess.

Fustula tn-ano  An apal fistula 1 formed in the same manner
s an anal minus onlymthuuncthcpushnfuundiumynat
enly out on to the skin but also through the wall of the anus or
rectum. The chromec sbscess now has two opemungs and re
peated nfection will, of course, be much more common.

A fistula 18 treated n the same manner as an abscess or a
unus—by wide excasion and packing In order to expose the
inner opening 1t will be necessary to divide the anal sphincter
and shit open the anus below the fistula. The pack will then
be placed so that it fills the excised area of the 1schio-rectal

region and also fills the alit 1n the anus  Very great care must be
taken to see that the wound heals from the bottom or the cond;
tion will probably recur
HMA-8 U
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It will be noticed that there are no fewer than five diseases of
the anus (haemorrhotds, fissure abecess, mnua and fistula) apart
from congenital sbnormalities and tumours It must alsy be
remembered that 1f the patent s complamnt 1 of bleeding the
blood may not be coming from the anus at all but from the
rectum or large bowel higher up and the finger or a practo-
scope or a barnum enema may be able to reveal a carcinoma of the
lower bowel at an early stage

These conditions must be carefully distinguished by proper
examination. 'This can only be done by inspecting the anus
passing a finger 1nto 1t and then examimng rt with 2 procte-
scope. If still in doubt, the patient must be admitted for investt
gation

Many a carcinoma of the rectum has been mussed 1n the eary
stages because the pauent has said he has ‘piles and he has been
given hquid paraffin or anal suppositories without & rectal examt
nation bemng made.

Epithelsoma

Skin covers the outer surface of the anus and also the first half
inch of the anal canal. Thia skin is subjected to repeated 1rmta
tion and, as a result, en epithelioma may develop

The epithelioma slowly enlarges and forms an wregular lump
which may become 1nfected and ulcerate.

The lyroph vessels from the anus dramn mnto the superfical
inguinal glands, and these may become enlarged either from
chrone infection or from tumour metastases

An epithelioms may be treated by excimon or by radwm, and
the inguinal glands should also be removed surgically
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probably liver damage mn childhood, owing to protein mal

nutrition. A few years ago, when 1t was unusual to see old
patients 1n East Afrnican hospitals carcinoma of the hiver was
one of the few malignant discases scen  (Other fairly common
tumours which we stll see, were epitheliomata following chronsc
ulcers and sarcoma of bone.)

A hepatoma gradually enlarges and presses on the portal
venous system. This gives rse to poor dranage from the pen-
toneal cavity, and ascites develops Thus 13 later followed by
oedema of the lower limbs. The liver will be enlarged, and hard
nodules can be felt inat thus will distinguish the condition from
the smooth enlargement which follows heart failure but it may
be difficult tn the early stage to differentuate the condstion from
crrhous of the liver In curthoms nodules may also be felt, but
there are usually many more of them and they are all small.
In erther conditton 1t may not be posmble to feel the hiver at all
until the ascates has been rehieved by tapping

No treatment 18 available for 2 malignant hepatoma. The hiver
13 an cssential organ and so cannot be removed. The patient
may however be made more comfortable by repeated aspira-
tions of the abdomen. As a result of destruction of liver tissue, a
steadily increasing jaundice frequently develops before death.

Secondary tumours The liver 13 the commonest site for the
development of secondary carcangmata following malignant dis-
ease of the bowel.

The Liver must always be examined when cancer of the bowel
has been diagnosed, end 1t should be inspected or felt with the
hand when the abdomen 18 opened for treatment of the primary
cancer

Secondary tumours of the liver usually mean that the cancer
18 too far advanced for any hope of & permenent cure but, 1f

there 18 only one secondary, it may be possible to excise 1t to-
gether with the surrounding portton of liver

THE GALL-BLADDER AND BILE-DUCTS

The bile secreted by the hver passes down the bile-ducts to the
duodenum. Between meals 1t 13 stored and concentrated in the

gl bladder which emphes and pours bile 1nto the duodenum
when 1t 18 required for digestion.

The gall bladder however 1s not essential to hfe or for proper



292 REGIONAL BURGERY—THORAX AND ABDOMEN

towards the surface. It usually does thus in an upward direction,
1t works 1ts way through the upper part of the liver, through the
draphragm and into the lung It may then penetrate a bron

chus the patient has a sudden fit of coughing and brings up s
great quantity of pale reddish purple pus In other cases the
abscess works 1ta ‘way towards the outside of the lung and, having
penetrated the pleura, appears as a bulge on the nght mde of the
chest.

If & spread to the lung 18 diggnosed before the sbsceas has
burst into the bronch: the abscess can be sspirated and the
case treated in the same manner 2s if the infection were atall
confined to the liver

The other conditons which may give symptoms very simular
to those of an amoebic abscess 1n the liver are (1) a Jocal pent
tomtis under the diaphragm (subphremic abscess) and (1) an
abscess 1n the loose tissue around the kidney (permephric
abacess) The diagnosia may be helped by an X-ray examinanon
which will show the position of the duphragm, but final disg
nosis may not be poasible until after aspiretion,

Hydatid disease  The liver w the most common site for the
development of hydatid cysts. They do not usually give rise to
any symptoms until they are quite large the patient may then
complain of & large tumour 1n the upper abdomen. On examu
nation this tumour will be found to be attached to the fiver and
1t 18 round and cystic.

In some cases 1t will be possble to excise the whole tumour
without breaking 1t. In other cases it will be necessary to open
the cyst after putting gauze packs all round 1t in order to prevent
infection of the pentoneal cavity After all the flud has been
removed, the edges of the opemng can be stitched to the edges
of the akin, 30 as to make a wide sinus leading into the cavity
The inner wall of the cyst can then be destroyed by painting 1t
with formaldehyde.

Tumours
Bensgn tumours are rare 1n the Liver Malignant tumours are
ether primary or secondary

Ap:mav; malignant hepatoma 13 much more common amongst
Afncans than amongst any other race. The tumours appear st
quite a young age often before the age of thirty The cause 18
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probably Lver damage in childhood owing to protein mal-
nutntion. A few years ago when 1t was unusual to see old
patients in East African hospitals, carcinoma of the Liver was
one of the few malignant disesses seen. (Other fairly common
tumnours, which we still see, were epithehiomata followang chronic
ulcers and sarcoma of bone.)

A hepatoma grudually entarges and presses on the portal
venous system. Thus gives nse to poor drainage from the pen-
tonesl canity and ascites develops Thus 13 later followed by
oedema of the lower limbs. The hver will be enlarged, and hard
nodules can be felt in st this wall distunguish the condition from
the smooth enlargement which follows heart failure but 1t may
be difficult 1n the early stage to differentiate the conditton from
cirrhoss of the iver In crrhoss, nodules may also be felt, but
there are usually many more of them and they are all small,
In etther condition 1t may not be possible to feel the Liver at all
until the ascites has been rehieved by tapping

No treatment 13 available for # malignant hepatoma. The Liver
18 &0 essential organ and so cannot be removed. The patient
may however be made more comfortable by repeated aspira
tions of the sbdomen. As a result of destruction of liver tissue, a
steadily increaming jaundice frequently develops before desth,

Secondary tumours The Liver 15 the commonest site for the
development of secondary caranomata following malgnant dis-
ease of the bowel

The hiver must always be examined when cancer of the bowel
has been diagnosed, and 1t should be inspected or felt with the
hand when the abdomen 13 opened for treatment of the pnmary
cancer

Becondary tumours of the liver usually mean that the cancer
1 too far advanced for any hope of a permanent cure but, if

there 13 only one secondary, it may be possible to excise 1t to-
gether mith the surrounding portion of liver

THE GALL BLADDER AND BILE DUCTS

The bile secreted by the liver passes down the bile~ducts to the
duodenum. Between meals 1t 13 stored and concentrated 1n the
gall bladder which empties and pours bile 1nto the duodenum
when 1t 18 required for digestion.

The gall bladder however 18 not essential to life or for proper
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towards the surface. It ususlly does this in 2n upward direction,
1t works 1ts way through the upper part of the liver through the
diaphragm and 1nto the lung It may then penetrate a bron-
chus the patient has & sudden fit of coughing and brings up a
great quantity of pale reddish-purple pus. In other cases the
abscess works 1t8 ‘way towards the outside of the lung and, having
penetrated the pleura, appears as a bulge on the nght mde of the
chest.

If a spread to the lung 18 diagnosed before the abscess has
burst into the bronchi the abscess can be aspirated and the
casc treated in the same manner as if the infection were still
confined to the liver

The other conditions which may grve symptoms very mmilar
to those of an amoebic abscess 1n the hiver are (i) a local pen
tonitts under the diaphragm (subphrenic abscess) and (i1) an
abacess 1n the loose tissue around the kdney (pennephnc
abscess) The diagnosis may be helped by an X ray examination
which will show the position of the diaphragm, but final diag
nosis may not be possible until after aspiration,

Hydatid disease 'The liver 18 the most common mte for the
development of hydand cysts. They do not usually give nse to
any symptoms until they are quite large the patient may then
complain of a large tumour 1n the upper abdomen. On examt
nation this tumour will be found to be attached to the liver and
1t 18 round and cystic.

In some cases 1t will be posuble to excuse the whole tumour
without breaking rt. In other cases it will be necessary to open
the cyst, after putting gauze packs all round 1t, mn order to prevent
infection of the pentoneal cavity After all the flud has been
removed the edges of the opening can be stitched to the edges
of the skin, so as to make a wide sinus leading into the cavity
The 1nner wall of the cyst can then be destroyed by punting 1t
with formaldehyde.

Tumours
Benign tumours are rare 1n the liver Malignant tumours are
either pnmary or secondary

A primary malygnant hepatoma 18 much more common amongst
Africans than amongst any other race. The tumours appear at
quite a young age often before the age of thirty The cause is
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probably Lver damage mn childhood owing to protem mal-
nutntion A few years ago when 1t was unusual to sec old
patients n East African hospitals, carcinoma of the hiver was
one of the few malignant disesses seen. (Other farrly common
tumours which we still see, were epitheliomata following chronic
ulcers and sarcoma of bone.)

A hepatoma graduslly enlarges and presses on the portal
venous system. Thus gives nise to poor drainage from the pen-
toneal cavity and ascites develops. This 1s later followed by
ocdems of the lower imbs. The iver will be enlarged, and hard
nodules can be felt in 1t thus wall distinguish the condrtion from
the smooth enlargement which follows heart failure but it may
be difficult 1n the early stage to differentiate the condrtion from
crrhoss of the iver  In crrhoss, nodules may also be felt, but
there are usually many more of them and they are all small.
In esther condition 1t may not be possible to feel the Liver at all
until the sscites has been relieved by tapping

No treatment 1 available for 2 malignant hepatoma. The Liver
1s an essential organ and so cannot be removed. The patient
may however be made more comfortable by repeated aspira-
tions of the abdomen. As a result of destruction of liver tissue, a
steadily increaung jsundice frequently develops before death,

Secondary tumours 'The liver 18 the commonest site for the
development of secondary carcinomata following malignant dis-
case of the bowel,

The Liver must always be examined when cancer of the bowel
bas been diagnosed, and 1t should be inspected or felt with the
hand when the abdomen 18 opened for treatment of the pnmary
cancer

Becondary tumours of the liver usually mean that the cancer
13 too far advanced for amy hope of a permanent cure but, if

there 18 only one secondary 1t may be possible to excise 1t to-
gether with the surrounding portion of liver

THE GALL-BLADDER AND BILE-DUCTS

The bile scereted by the hiver passes down the bile-ducts to the
duodenum. Between meals 1t 13 stored and concentrated 1n the
gall bladder which empties and pours bile 1nto the duodenum
when 1t 18 required for digestion.

The gall-bladder however 18 not essential to life or for proper
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digestion, and 1t may be removed if 1t 13 diseased  Care must be
taken to sce thst the bile ducts are not damaged dunng the
removal.

The gall bladder 18 yet another organ which 1 rarely diseased
n Africans

Cholecystitis
The gall bladder may become acutely inflamed The pauent
will have pain 1n the region of the gall bladder just under the
nibs 1n the same hine 25 the nipple There will be a nse of tem
perature and general mgns of toxaemua, but these are not usually
severe

The gall bladder rarely becomes gangrenous, and so con
servative treatment 18 usually advised until the acute inflam
mation has subsided. The patient 1 put to bed and given mor
phine and local heat 1n order to relieve patn, and pencillin for
the control of infection. 'When the acute symptoms have subsided
the gall bladder may be removed

Galistones (biliary caleuli)
The exact cause of the formation of gall stones 1s not yet known.
The common variety develop 1n the gall bladder but some, less
common vanetes may develop in the bile-ducts themselves.

The gall-stones may lie quite quictly 1n the gall bladder but
more often they give rise to symptoms as the gall bladder tries
to push them out with the bile when 1t empties

A large stone may stick at the neck of the gall bladder but
smaller ones may enter the common bile-duct and suck there
even smaller ones may pass nght through 1nto the duodenum.

When a gall stone becomes arrested in 1its passage, 1t will
cause a panful distension of the gall bladder or bile-ducts, and
the patient will have colicky pain as the muscular tube tnes to
push the stone onwards. The pan may be relicved as the stone
passes on, or 1t may subuide when the tube gets used to 1ts pre-
sence and spasm relaxes  If the stone remains 1n the bile-duct
symptoms are hable to recur as the tube becomes repeatedly
umntated and swells again 2 plete blockage of the

passage of bile.
If the stone 13 1n the bile-duct and not just in the neck of the

gall bladder the blockage wall not only cause the gall bladder to
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A rare variety of tumour of the pancreas is a tumour of the
ulet cells which make insulin. A tumour of these cells produces
an excess of 1nsulin, and the patient will then have 2 low blood
sugar and may develop fainting attacks from hypoglycaemis.
If the condition 16 diagnosed the affected part of the pancreas
may be removed.

THE S8PLEEN

Infection and tumours of the spleen scarcely ever occur, spart
from enlargement 1n Hodgkin 8 disease and other tumours of the
recticulo endothelial system.

The spleen may be ruptured by mjury (see p 245), and 1n that
event removal will be neceseary  Surgical removal may also be
indicated if the spleen becomes chromeally enlarged by vamous
medical diseases such as malaria.



CHAPTER 33
THE URINARY SYSTEM

INJURIES to the renal system are discussed in Chapter 27
Many diseases involve more than one part of the rensl system,
which will therefore be dealt with as a whole rather than 1n 1ts
scparate parts

ACUTE INFECTION

Any part of the system may be involved by infection with
pyogensc and other orgamsms. A blood borne infecton may
develop, especaally in the kidneys, but infection 1s very mach
more likely to develop 1if there 18 obatruction to the passage of
unne from any cause 1infection may then ether arnve through
the blood stream or more commonly, 1t may spread up the
urinary passages from below

Carbuncle of the kidney
Thus 1s the name given to an acute blood borne infection of the
lndney

An abscess develops m the substance of the kudney and soon
destroys the surrounding kidney tissue. There are pan and
tenderness 1n the region of the kidney and general mgns of
toxeemus, with a ruised temperature and an increase of the pulse-
rate. If the infection rexches the pelnis of the kudney there will
also be pus cells and bactenia 1n the unne, but this does not
always occur 1n a carbunde.

The mfection may be asmisted to resolve by giving sulphona
mude drugs and penscallin, but an operstion may be necessary to
tncise the kidney and drun the abscess.

If the case 15 neglected, the abscess will probably burst
through the outer capsule of the kidney and give rse to a pen-
nephric abscess, This appears as a tender swelling below the
ribs posteniorly The general signs of toxsemua continue until
the abscess 13 opened and dramned.

297
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Pyelutis

Acute nfection of the pelvis of the kidney 18 usually treated
medically  Severe wnfection may also nvolve the kidney giving
ne to pyclonephntis  Pyelonephritis 1s sometimes a sequel to
urtnary obstruction, and this complication may be the cause of
death.

The ureter
The ureter 13 80 rarely infected that there 1s no special name for
1nfection herel

Acute cysties
Acute infection of the bladder 18 again usually treated medically
upless 1t 18 associated with obstruction

Acute urethrites

The most common cause of acute urethntis 18 gonorrhoea. An
acute infectton 18 treated by sulphonamide drugs or pemcillin
and if the trestment 18 given early enough the patient should
recover fully

CHRONIC INFECTION

Chronic infection may be the result of permstent acute’ 1
fectton or rt may be due to tuberculoss or to bilharmans

Persistent acute nfection

Ths most commonly occurs when there 1s some obstruction to
the passage of unne, although a chronic pyeliis may develop
without any mgn of obstruction These cases are often duc to
2 muxed 1nfection by coliform and other bacilly, and can frequently
be cured by combined treatment with sulphonamides and pen

allin, the former acting on the coliform bacills and the penteilin
on the other orgamisms  If infection permsts the organusm 13
probably resistant to both the sulph ies and peniallin 1
this case wome other anttbiotic must be chosen Ths choice may
be made after the unne has been cultured and the pathologst
has reported on the sensitivity of the organism.
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If there 13 any obstruction to the passage of unne this will
have to be treated first

Tuberculons

The renal system 13 one of the common mtes tn which tuber-
culous foct may develop in the late stages of the disease. The
infection usually starts in the kidneys and then may spread down
the ureters to the bladder From the bladder the infectton may
enter the upper urethra and the prostate 1n the male and, from
there, spread down the vas deferens to the eprdidymus which
lies behind the testicle. Tuberculous epididyrutis may also be
due to blood borne infection.

It must be remembered that tuberculosis 18 a general disease
of the whole body and once renal tuberculosis has been dis-
covered, the rest of the body must be examuned 1n order to
exclude disease elsewhere. At this stage the most likely foa
ehsewhere will be 1n the lungs or bones or jonts It will be re-
membered that the bones and joints most commonly affected
are those of the spine, the hip and the knee.

Pathology and diagnosis  The first focus 1n the kidney may
be & very amall one. It usually Lies close to the pelvis of the
kidney and tubercle bacill: are secreted 1n the unne.

The panent may show very few smigns refernng to the unnary
system.  He may have a constant aching pain 1n the region of
the lndney and recurrent secondary infection may give nse to
attacks of pyelitis. There will be some general toxaemus, but that
may be all.

It will be scen that at this stage the signs and symptoms are
very vague. If tuberculosis 1s discovered elsewhere in the body
In a case of recurrent pyelit's one s suspicions will be increased
but the diagnests may not be defirutely made until the pxtient 13
2dmitted to hespital for mnvestgztion.

The urine should be sent to the laboratory for culture and
when tuberculosts 15 suspected, the specimen should be the first
one passed 1n the morming  The speamen should be collected
and sent to the laborstory on three successive mormings. The
mbﬁd&bmﬂmuvcryhnrdmcuhure,mdthemultmaybe
negative even though tuberculoms 1s present. In this case 1t
may be necessary to inject a guinea-pig with the centnfuged
depont of unine, and to wait for a further three months for the
Pathological examinanon of the gumnea pig  The Mantoux
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test should also be carmed out and the patient’s tem
and E 8 R. level watched. i persture

An X ray can slso be taken after the mtravenous injection of
a dye which 18 excreted by the kudney (an mntravenous pyelo-
gram) This will demonstrate the function of the kidney and
may show some gbnormelity to be present in the shape of the
pelvis, no sbnormality mxy be scen, however 1n the early stages.

Finally, a cystoscope may be passed into the bladder and very
narrow, long catheters passed up the urcters (ureteric cathe-
tenmation) These will drun the urine from each kidney pelws,
and this urine can be collected eeparately and sent to the lsbora
tory Dye can also be mjected up the catheters and an X oy
taken (2 retrograde pyelogram) This shows up the surface of
the pelvis more clearly than an intravenous pyelogram does.

As the discase progresses 1t slowly destroys the kidney  First
of all, the inner surface of the kidney becomes ulcerated i1n
volving the mucous membrane of the pelws, then tuberculous
abscesses develop 1n the intertor of the kidney, finally the kidney
may be totally destroyed and s large tuberculous abscess may
develop 1n the Join

Meznwhile bzall: have been travelling down to the bladder
1n the unine. They stay there for several hours betwreen the acts
of micturition and some of them may penctrate the mucous
membrane A tuberculous cyststus then develops

Thus 18 the stage at which the patient 18 most commonly seen
He has frequency of mictuntion, and some burning and pan
when he passes unine. ‘The unne 15 usually 2ad. As the dwease
progresses the frequency becomes greater untl the patient has
a constant desire to pass urine and his bladder becomes very
small and contracted

In the early stages, before a correct diagnosis has been made,
various drugs mxy be tned 1n order to cure the cystins but if
they fail to do so tuberculoss should be suspected. Once this
possibility has been considered the patient should be admutted
for investigation as described above. It may not be posmble,
however to carry out a cystoscopy and retrograde pyelography,
because the bladder 1 30 severely infected that it has shrunk to
a small s1ze and cannot be stretched sufficiently for s proper
examination to be made.

Infections of the vas and epididymis, wa the prostate are
described tn the next chapter
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Treatment We must remember once agarn that tuberculosis s a
general disease and that general treatment is just as tmportant as
local treatment. Disease wall be sought in the lungs and 1n the
bones and joints and 1f 1t 18 present, will require treatment also

In carly cases, when there 1s only slight cystitis and no ev1
dence 13 seen of senous renal disease, general treatment to-
gether with a combination of drugs may result in & cure. It s
best to use two drugs smultaneously n order to prevent drug-
resustance from developing the choice will Lie between strepto-
mycin, para aminosalicylic acid (P.A.S) and 1sonicotinic acid
hydraride (isoruazid)

Once the kidney has been badly demaged, the only treatment
avalable is an operation for removal of the kidney (nephrectomy)
Fortunately 1t 13 usual for only one kidney to be senously affected
and even more fortunately the cystitis frequently disappears
once the infected kidney has been removed

If 1t has been deczded to remove the kidney the patient must
have careful general treatment for tuberculosis before the opera-
tion to brng his health up to the highest poamble level, and the
general treztment must be continued for several months after
the operation has been carned out.

Bilharnass
Acute or chronic infection by Bilharma haematobia 18 treated
medically

Two complications may however require surgical inter
vention. These are obstruction of the lower end of the ureters
by scar tissue, and carcinoma of the bladder following prolonged
chronic infection. Both these conditions are described 1n later
tections, under obstruction and tumours

TUMOURS

Sumple tumours

Apart from enlargement of the prostate, the commonest vanety
of aimple tumour 1s & papilloma of the bladder This starts a3
a small growth in the mucous membrane 1t grows out into
the bladder cavity forming many small branches which float
freely 1n the unne. Papillomata may also occur 1n the ureter
and in the pelvis of the kudney but these are rare.
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The tumour grves rise to no pan, but the delicate surface 1s
casily damaged, 8o that bleeding occurs and the patient develops
a painless hacmaturia,

The unne will naturally be examined for bilharma ova, but
if this examunation 18 negative the bladder should be examined
with a cystoscope.

Small papillomata may be destroyed by burmng them with
2 dmthermy needle, which can be passed into the bladder
through the cystoscope. A papilloma readily recurs if 1t 1s not
totally destroyed and safter some time 1t may become malignant
and nvade the wall of the bladder

If the cystescope shows that blood 18 coming down one ureter
and 18 not ansing from within the bladder the patient wall
require specialist investigation and treatment. A papilloma of
the pelvis of the kidney 18 very rare and 1s ususlly treated by
nephrectomy

Mabgrant tumours

Kidney
Two vancties of malignant tumour occur 1n the kidney

The first 15 a sarcoma, or Wilm 8 tumour This 19 not uncom
mon the author has seen about one case 1n every three years i
Africa.

The tumour commonly affects young chuldren. At first 1t
gives rise to no symptoms, but the parents may eventuslly dis
cover a tumour 1n the flank when they are washing the cluld. By
this time the tumgur has silently grown to quite & large mze.
There 13 usually no pan or haemstuns. The conditron is ex
tremely malignant and results are very poor, whether the case
18 treated by operation or by deep X rays.

Secondary tumours from & Wilm a tumour appear fairly early
elsewhere in the body They are blood borne, as 13 the case with
most sarcomata, and they frequently appear in the bones of the
face. The last case seen by the author was sent in with the
preliminary diagnosis of a tumour of the forchead  As the child
entered the room 1t was noticed that there was one swelling n
the forehead a second swelling 1n the nght cheek and a third on
the left side of the lower jaw  When 10n of the abd
was attempted, 1t was found that & tumour of the left kidney
had grown so big that 1t was almost impossible to remove the
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child's trousers. This tumour had not been noticed at all by the
child s parents. The chuld was only six years old, but the prog
nosis was hopeless and no treatment could be offered.

The other vanety of kidney tumour 1 a carctnoma. Like
most carcinomata 1t usually occurs after muddle age The diag-
nosis s again not usually made until late 1n the disease. There
may be slight pan 1n the lorn and, later, haematuna develops and
a tumour may be discovered. The renal vern 1s frequently 1n-
vaded, and secondartes may occur 1n the lungs or in bones.

Treatment 13 by nephrectomy, 1if the tumour 18 discovered
before secondanes have occurred.

The bladder

Carcinoma of the bladder may anse without any obvious cause.
It may follow a recurrent papilloma or 1t may be the lste result
of chronie bilharzial infection.

The tumour commences i the mucous membrane of the
bladder where 1t ulcerates and causes haemstuna. The surface
frequently becomes infected, so that the patient develops the
dysunia and frequency of a cystitis.

Later the dusease penctrates through the muscular wall of the
bladder then either on to the pentoneal surface or wnto the sur-
rounding pelvic issue. By this time the lymphstics have usually
been invaded, and glands become enlarged along the hne of the
ureter and beside the gorta.

Diagnosts and treatment Any case of cystiis or haematuris
that does not respond readily to treatment should have the in-
tenor of the bladder examined with a cystoscope. Only 1n this
way can 2 tumour be diagnosed at a stage when 1t can be treated
by removal of a part or the whole of the bladder

Too often the patient 15 first scen when a large firm tumour can
be felt above the symphyars pubis. These cases are usually too
far advanced for exason snd all that can be done 18 to relieve
the dysuna by transplanting both ureters into the bowel. Urine
will then collect 1n the pelvic colon and rectum, and the patient

will be able to control 1t and have some comfort for the last few
months of hua hfe.

Prostate

Carcinoms of the prostate occurs 1n elderly men and 13 one of
the causes of unnary obstruction (see below)
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for example where 1t crosses mto the pelwis from the abdomes,
or just before 1t enters the bladder

The symptoms are the same 33 those of renal stones colic
plus heematuria, but the pain 13 most severe over the part of
the ureter which 18 actually obstructed.

The treatment 18 agawn conservative at first in the hope that
the stone will pass on. Pan will probably cease within a day
or two of commencing treatment and 1n this case, the stone may
safely be left for five to ax months tn the hope that 1t will pass on

The stone will have to be removed by operatton 1if 1t 15 stll
present at the end of this penod, or it will have to be removed
earlier 1f 1t 13 causing permstent symptoms from obstruction of
unne

Calcul m the bladder

As previously stated, a vesical calculus may arnve from the
ureter or 1t may start 1ts development in the bladder following
chronic cystitis

As long as there 15 & stone wn the bladder cystrtus 18 likely to
persist  the urine 1s usually alkaline 1n any cystitis which 18 not
tuberculous, In the presence of an alksline unne, phosphates
wll be depomted on the surface of the stone the stone will
gradually grow larger until 1t may almost fill the bladder

Sometimes a stone becomes arrested just inmde the internal
spluncter of the urethrn, and grows there. The part inude the
urethra grows slowly but the part that projects through the
internal meatus 1nto the bladder grows more freely and the
stone takes on a most peculiar shape.

Stgns and symptoms  If the stone 18 lying free in the bladder
and cystitis hss not yet developed the only symptoms will be
those caused by the stone. The stone 18 frec to move about when
the bladder contans any unne and when 1t strikes the sensitive
trigone at the bottom of the bladder the patient will have »
desire to micturnte. As he micturates the stream may be sud
denly cut off because the stone has covered the meatus

If urinstion 1s not interrupted the bladder mill contract down
on the stone and, as muctunition ends the patient will feel
a sudden stab of pain and may pass a few drops of bleod. Termi
nal pain and haematuna are common symptoms of a bladder
stone. Pain from imitation of the tngone 13 usually referred to
the up of the penss, at the external meatus.
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When cystitts has developed, the patient will have the add)
tional symptoms of constant duscomfort in the region of th
bladder, with an increase of pun and frequency Drnibbling ir
continence may occur if the stone 13 1mpacted 1n the 1nterns
meatus holding open the mouth of the bladder

Treatment The conditton may be diagnosed from the history
the presence of 2 stone will be confirmed by 2 straight X ra
examimation

When a stone 15 present, 1t 18 usually removed by a supn
pubic cystotomy

Calecul 1n the urethra

Occasmonally » stone may be held up 1n the urethra, sometime
at the internal meatus but usually i the perneal portion «
cloge to the external meatus.

The patient hes pan on micturntion, which 1s referred to th
area affected, and the stone can be felt through the skin 1
the finger Obstruction of unine does not usually occur, as
urethra 18 able to dilate and allow urnine to pass round the ston
but the stone may gradually grow bigger as phosphates 2
depoarted on 1t

It may be possible to remove small stones by dilating t
urethra wth urethrul bougies (sounds) and removing the ston
with forceps, but, 1n the majonity of cases, the urethra will ha
to be incised over the stone (urethrotomy)

OBBTRUCTION OF URINE

The flow of unne from the kidneys may be interrupted at ma
points n 1ta course. The obstruction may be partial and chror
or 1t may be complete complete obstruction may develop su
denly without previous chromic obstruction or 1t muy devel
a3 3 complication of chromc obatruction,
The common artes and causes of obstruchion are a3 follows
() At the junction of the rensl pelvis and the ureter
(a) by caleult
(5) by the pressure of an abnormal renal artery
(¢) by unknown causes.
(2) In the course of the ureter
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for example where 1t crosses into the pelvis from the sbdomen,
or just before it enters the bladder

The symptoms are the same as those of renal stones colic
plus haematuna, but the pun 15 most severe over the part of
the ureter which 1s actually obstructed.

The treatment 15 again conservative at first, tn the hope that
the stone will pass on  Pan will probably cease within a day
or two of commencing treatment and, 1n this case, the stone may
safely be left for five to arx months 1n the hope that 1t will pass on.

The stone will have to be removed by operation if 1t 18 still
present at the end of this pertod, or 1t will have to be removed
earlier if 1t 18 caumng permstent symptoms from obstruction of
urine.

Calculy sn the bladder

As previously stated a vemcal calculus may arnve from the
ureter or 1t may start its development 1n the bladder following
chronie cystits.

As long as there 18 a stone 1n the bladder cystitis 18 likely to
persist  the unine 1s usually alkahne in any cystitts which 1s not
tuberculous In the presence of an alkaline urine, phosphates
will be deposited on the surface of the stone the stone will
gradually grow larger until 1t may almost fill the bladder

Sometimes 1 stone becomes arrested just mside the internal
sphincter of the urethra, and grows there. ‘The part inside the
urethra grows slowly but the part that projects through the
internal meatus 1nto the bladder grows more freely and the
stone takes on a most peculiar shape.

Swgns and symptoms  1f the stone 1 Iying free in the bladder
and cystitis has not yet developed the only symptoms will be
those caused by the stone The stone 13 free to move about when
the bladder contains any urine, and, when 1t strikes the senstive
trigone at the bottom of the bladder the patient wall have &
dearre to micturate. As he micturates the stream may be sud
denly cut off because the stone has covered the mestus

If urznation 13 not interrupted the bladder mll contract down
on the stone and, as mictuntion ends the patient will feel
a sudden atab of pan and may pass a few drops of blood  Termi
nal pun and haemstuna are common symptoms of a bladder
stone. Pain from irritation of the tngone 15 usually referred to
the tip of the perus at the externsl meatus,
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the unne dnbbles past the obstruction without the bladder
being able to empty (retention with overflow) or else the pressure
rises up the ureters to the pelvis of the kidney and eventually
suppresses all secretion of unmne. If the condition 1 not relieved
at thus stage the patient will die of anuna and uraema

When the obstruction 18 meomplete and chronic the bladder
may be unable to empty 1tself completely at each act of muctunt
tion, and some unpe will be found n the bladder after the
patient thinks he has emptied 1t completely The urine that
remans 1n the bladder after mictunition 13 known as residusl
urine, 1t may be measured by passing a catheter after the patient
has unnated.

Later the bladder becomes slowly stretched and it may finally
fose 1ts tone altogether

Meanwhile the back pressure has been having 1ts effects on the
upper urinary tract. ‘The ureter 18 a strong muscular tube, and
1t does not dilate 1n the early stages but the renal pelvis 15 less
strong and 1t will begin to dilate with very httle back pressure.
A dilated renal pelwis 13 known =3 3 hydronephrosis

After the hydronephrosia has begun to develop the ureter
will begin to dilate also forming a hydro-ureter

Finally, continued back pressure wll affect the kidney itself
Its function will be slowly suppressed until eventually 1t becomes
# thin useless organ stretched over a large hydronephrosis  The
patient develops urzemua, and the amount of kidney damage
will be shown by the level of the blood-ures.

At any stage the stagnant unne may become infected, giving
fise to » chromc cystitis or » pyelonephns,

In obstruction of the ureter or the pefous of the kdney the effects
of hydronephroms will be confined to one mde, and the patient
may have very few symptoms

Diagnans and treatment of the various causes of obstruction
Obstruction at the petrs ureteric juncton
When the obatruction has been caused by 2 calculus, there will
frequently be a lustory of uretenc colic and of haematuria, The
Stone may however have grown mlently or the obstruction may
be due to an abnormal artery or some other unknown cause,
The dilatation of the urinary tract will be confined to the pelvis
of the kidney and will forro 2 hydronephross  Acute total
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(a) by calcult

(b) by scar tissue narrowing the ureter after removal of &
stone

(¢) by scar tiague narrowing the lower end of the ureter
after schistosorians.

(3) At the bladder mouth by calcult.

(4) Just below the bladder mouth

(a) by rare congenital valves
(%) by benign prostatic enlargement
(¢) by carcinoma of the prostate.

(5) In the urethra, by strictures following gonorrhoeal
1nfection,

(6) At the meatus by a phimosis of the foreskin,

The first two groups may affect either sex as they occur above
the bladder, obstruction 18 not likely to be fatal, even when it 15
total because the condrtion 1s usually confined to only one kidney
or ureter 'The next four sites 1nvolve the unnary flow from both
kidneys  They are practically confined to the male aex, as bladder
calculi are rare 1n the female owing to the short course of the
urethra and rts capaaty for wide dilatation the same resson
accounts for the ranity of stncture of the urethra and, of course,
there 1 neither & prostate to give nse to trouble below the
bladder mouth, nor a foreskin to cause phimosis.

A rare cause of scute obstruction of the urethra, 1n women 1
the presence of & large tumour of the uterus, impacted in the
pelnic cavity  Obstruction may slso be csused if the pregnant
uterus becomes mmpacted 1 the pelvis or of the foctal head
becomes mmpacted there durning an obstructed Iabour

Effects of urmary obstruction
The effects of obstruction will naturally depend upon the level
of the obstruction.

Obstruction below the bladder will at first be met by hypertrophy
of the bladder which will try to squeeze urine out &t each act of
mictuntion. If obatruction becomes suddenly complete, the
bladder 12 unable to empty and the patient has severe pain and
distension of the organ which rapidly nses to the level of the
umbilicus. Ths 1s known s acute retention of unne.

If the acute retention 18 not relieved, one of two things may
happen. Either the pressure in the bladder nses so high that
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fills agun sooner than usual The increased frequency s mast
marked at nught and the patient finds that he has to get out of
bed to pass unine two or three times during the nught.

The patient may also find some difficulty 1n starting the act
of mucturition and that he has to be totally relaxed before the
urine begns to flow 1if he stramna the flow stops  This 18 in
contrast to an obstruction by a stnicture of the urethrs 1n which
increased force will dnve the unine past the obstrucnon  There
may be trouble too at the end of mictuntion, for the patient finds
that a few drops flow out after he thinks that he has fiushed.

Any man who gives such a fustory, especually of he 1 over
fifty, should have a rectal examination to judge the size of the
prostate. The prostate can be felt quite easily through the
antertor wall of the rectum.

We have already seen that continued obstruction results n
back pressure on the kndney The patient becomes tired and
Listlees and may suffer from headaches. The kidneys also lose
their power to concentrate unne, and this will incresse the
nocturnal frequency further The estimation of the blood urea
will show the degree of uraemia that has developed

An enlarged prostate may be complicated at any tune, by acute
retention of urine, This 18 usually caused by congestion of the
gland, which causes a sudden increase in the size of the swelling

Acute retention, occurning 1n the carly stages, 18 accompanied
by severe pamn and demands instant relief Retention 1n the
later stages occurs 1n an already stretched and dilated bladder,
there s little paun, but, as the pressure rises, there will be an
overflow incontinence. Incontinence 1n an elderly panent ss
frequently due to obstruction and not to paralyss of the
sphincter

Treatment The proper treatment for prostatic obstruction 18
to remove the beugn tumour of the gland by operation. The
timing of the removal 18 however most important.

(x) Acute retention 1n the early stages with no rise n the blood
urea or other sign of kidney damage The prostate may be removed
asan emergency It 1s not always poasible to obtan an emergency
report on the blood urea and so 1t 18 more usual to relieve the
obstruction first and then remove the prostate after a day or
two The obstruction may be relieved aither by passing a cathe-
ter repeatedly or by passing a catheter and tying 1t into the urethra
or by carrying out a suprapubic cystotomy The chief ruak tm all
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obstruction gives nse to severe pan 1n the regon of the |
and, if the obstruction 1s unrelieved, to com;Ieftlc loss of fu:
of the organ. The obstructon 1s more often partial, wth pe
attacks of more complete obstruction. In these cases the p
has attacks of pain 1n the lam, which subside 2 the obatrt
dumunishes. The relief of pamn may be accompanied by s
of urine from the kidney Each attack will result i an 1
in the g1ze of the hydronephroms, which may become 8o by
2 tumour can be felt.

Thcpaﬂcntmuatbcmmcdmmﬁxﬂymdafuﬂhx
taken, then zfdmuacafthchdn.eym suspected, a struight 3
and an intravenous pyelogram will be carned out. The str
X-ray will show a calculus 1f 1t 18 present, and the pyclos
will show the extent of the hydronephroms

Surgical treatment will be required. A small hydroneph
may be treated by treating the cause but when the by
nephrosis 18 large, a nephrectomy will be the most satisfac
operation. A nephrectomy will not, of course, be carned o0
the opposite kudney also 13 affected] The intravenous py
gram will demonstrate the function of the opposite kidney,
the blood urea can also be cstmated 1n order to see whet
there has been any effect on the general health of the pattent.

Obstruction un the ureter N
Calcul down the ureter or becoming arrested there g
nse to mhc and haemsturia. If they remun 0 posstic
or if the cause 18 @ stricture, the symptoms will be the same a3
the last group An intravenous ml.lghmvahyd:
nephrosis and 2 hydro-ureter above the level of the obstrucﬂc
Nﬁldmmmaybctrawdbymmowlofthcalculm or
cston of the strcture 10 obstruchon at the lower end, the l::ht
be drvided gbove the stncture and nserted mto an

ladder wall.
Plgc:i;ble;a me:fzuted by nephrectomy ss long as the otht
kdney 1s heglthy
Bemgn prostatic enlargement
before the age of fifty

nlargement of the rostate rarely ocours
F One of gc (t)irnt ngm s an mcressed frequency of muetunton

Ths 1s largely due to poor emptying of the biadder so that 1
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mask, he must remove his watch from his wrist, roll up hus
sleeves and scrub up his hands and forearms for a full five
runutes. The hands and forearms should then be dried on a
sterile towel so that drips wall not fall on the sterile matriuments
The catheter itself must be sterilized, and so must all dishes and
the lubricant which 18 going to be used. In some hospitals the
catheter 18 not touched by hand at all, but 1 gnpped by artery
foreeps and passed into the urethra that way

A distended bladder with a congested mucosa 1s all ready for
infection and a cystitis can eamly be caused by faulty cathe
tenzation

If cathetenization fauls, sounds may be tried. In many cases the
stnicture can be overcome and the bladder can then be drained
by passing a catheter The catheter may be tied 1n and dramned
mto a bottle tied to the side of the bed 1t must not be left dran-
ing mto 2 krdney dish.

When even sounds fail a suprapubic cystotomy will be re-
quired. Where there are no facilities for carrying this out, the
bladder may be relieved by the insertion of a lumbar-puncture
needle into the bladder above the symphyms pubis, and this
may be left 1n untl the patient reaches hospital.

A suprapubic catheter 1s drained 1nto = bottle at the mde of
the bed the patent 13 given sulphonzmides and penucillin to
counteract infection, and the bladder should be washed out twice
a day with a 1 10 000 solution of flavine 1n water

After about a week the patient 18 taken back to the theatre,
and 1t may then be found that oedema has subsded and that
sounds can be pasted The suprapubic tube can then be re-
moved and the abdomunal fistula allowed to close.

In some cases passage of sounds will stll be imposable
and then an operation will have to be carmied out 1n order to
expose the urethra, to excise the stricture and to suture together
the divided ends of the urethra. This 1s known as an externsl
urethrotomy with repair of the urethra,

After the correction of acute obstruction, 1t will be neceasary
to keep the passage open by the repeated passage of sounds over
a long pertod.

Ckromc obstruction

When obstruction 13 only partul, 1t will almost always be
possible to pass sounds The urethra should be dilated gently
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Englsh or a French gruge and this mey give rise to confuson.
In the following sections the gauge referred to wall be the English
one.

The sounds are 80 constructed that the shaft 1s three siuzes
bigger than the tip  This means that 1f the tip passes the stricture
and then the ahaft 18 passed through, the stncture will be dilated
up by three pumbera. The numbers are shown on the handle
of the sound, for example 3/6 or 7/10

The small gauges are very fine and sharp and there 13 & grave
danger that they may penctrate through the mucous membrane
of the urethra matead of passing through the small hole formed
by the stncture. This 18 known as making 2 false passsge’
A false passage can also be made by the larger sounds if they are
forced 1nto the urethra. Force should never be used, and if a
sound cannot be passed, the obstructon must be relieved by
other means. It 18 not wise to use any sound smaller than 5/8

Another danger 1n the passage of sounds 1s that of stretching
the stricture too far This will tear rts walls, and the tear wll
heal by scar tissue, leading to a recurrence of the stncture, If
a sound passes ntghtly through a stricture, only two more
sizes should be used. For example, if 5/8 just passes then the
stricture should not be dilated above 7/10  In this way the stric
ture will be stretched from size 5 to size 10 this 18 enough for one
session  Larger sizes can be used on subsequent occasions

Treatment of acute retention, caused by a stricture
When a patient 1s admutted with acute retention of unne the
first procedure will be to take hus history this may suggest the
presence of prostatic obstruction or of & stricture.

Next, the prostate should be examined by rectal palpation.

The retention of unne must then be relieved. A rubber
catheter should be tried and a Tiemsn s catheter 15 very useful
23 1t has a firm, narrow tip  If the rubber catheter enters the
bladder easily then the cause of the obstruction 13 almost cer
tat rostatic ement.

f.flytlfe mbbcrcgnhﬂj;ztcr mects a stricture which 1t cannot pass,
then & gum-elastic catheter may be tried. This may enter the
bladder when & rubber catheter hes fuiled

Cathetenzation may be carried out 1n the ward, but this does
not mean that the stenlity of the operating theatre may be
relaxed. The dresser medical assistant or doctor must wear &
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possible by the age of three or four and it should be quite casy
by the ime the boy 18 thirteen or fourteen

At the age of adolescence the cleft between the foreskin and
glans begins to collect secretions called smegma, and from thus
age onwards the foreskin should be retracted daily so that the
secretions can be washed away If this 18 done properly there
will be almost no chance of carcanoma developing 1n late adult
Life.

The foreskin acts as a natural protective cover to the sensitive
glans and s0 should not normally be exaised by arcumaston.
The indications for circumecrston, apart from tnibal or religious
custom, are either a very tight phimosis which 1s definitely
obstructing the pasaage of unne, or deformuty of the foreskun
following paraphumdms. In order to provide access for treat-
ment of secondanly infected venereal disease, instead of full
arcumcision the foreskin 15 sometimes spht down the back
(doraal sht)

Circumaston for tribal purposes 18 part of a ceremony in
which the individual 18 1mitiated into the full hfe of the tribe,
and 1t 18 usually accompanied by 1nstruction 1 the duties and re-
sponsibiliies of adult life. The itme and money of hospitals should
not be spent on providing crcumcimons at the request of indi-
viduals who have no intention of passing through a full inrhation
ceremony  Hospital circumeisions should only be carried out
for stnctly medical indications.

Paraphimoss

This 13 2 complication of a relatively tight foreshin and 1t 18
most commonly found at or before adolescence when the orrfice
of the foreskun has not yet fully dilated.

The boy has retracted hus foreskin, using a Little extra force
to get 1t night back past the glans the glans then swells and he
finds that he cannot replace the foreakin. If the paraphimosis 1s
Dot soon corrected, the tenson and pressure lead to sloughing
and gangrene of the tight rim of foreskin round the dorsum of
the pems

Reduction 13 usually possible 1n the first dgy or two after a
paraphimosia has developed, if a Lttle tme and care 1s taken.
The important step 15 to spend up to five minutes comp
the swollen glans with the fingers and thumb of one hand, thus
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dnving blood and oedema flud back through the stncture.
Both thumbs may then be placed on the glans and the fingers
beyond the paraphimosis and, with a bttle pressure the fore-
skan can be drawn back into place. If this fuils success may follow
reduction of dedems by the injection of 500-1 000 umits of
hyaluronidase into the swelling

In later cases, when ulceration has already occurred, the ulcer
should be dressed with 20 per cent. saline daily and eedatives
given to relieve pan. When healing has occurred the deformed
foreskin may be circumcised

HAEMATURIA

Haematuria 1 2 symptom of many discases It 13 such 2 common
urinary complunt that some thought must be given to its
possible cause 1n every case, so that the proper treatment can be
given

The most common cause 1n the tropics apart from injury to
the kidneys or urethra, 1s bilharmal infection the presence of
bitharzial ova i1n the urnine will confirm this disgnoms

In some cases however, no ova may be found or the symptom
perssts despite a full course of medical treatment. These cases
will reqlure further vestigation which may take the form of
cystoscopy 1o order to exammne the wnterior of the bladder
intravenous pyelography to examine the function of the kidney
or retrograde cathetenization and pyclography tn order to collect
the contents of the pelvs of the kidney and to see the outhne
of the pelvs on an X ray film.

The possible causes that must be conmdered, and looked for,

are
Injury to the kidney bladder or urethra,
Acute or chronic eystites,
Unnary caleuls

Papsllomata of the bladder or rarcly of the pelvis of the

kudney and
Carainoma of the bladder or kudney

P



CHAPTER 3
THLC SCROTUM

DrsEAsES of the scrotum may anse in the skin the cavity of the
tunicz vaginals, the testicle, the epididymus or the cord

THE SKIN

Elephentians

Elephantuasis of the scrotum s due to filaral damage to the
lymphatics. In the early stages the patient expeniences attacks
of filanal fever The skin of the scrotum during the attacks
becomes a little thickened and 1nflamed, and the patient suffers
from & mild general toxaemua. The attacks may be trested by
ging the patent Hetrazan (dicthylcarbamazne) tablets (ten
a dxy for scven days) these will reduce the number of micro-

but will not restore the scrotum to tts normal size 1f skin
changes have taken place.

With each attack the scrotum becomes more and more thick-
ened, and an accumulation of fluid appears 1n the subcutancous
tstue, and often 1n the sac, or nner cavity of the tumea. In
wme cases the skun will suddenly release flud, which leaks out
freely from all over the surface.

When permanent changes have occurred i the scrotsl skin
the only treatment available 15 surgical excision of the scrotum.

Phagedaena

Thromboss of the vessels sometimes occurs 1n a large scrotum
whether the enlargement 1s due to filanasis herma or hydrocele,
Oor a combination of these causes The thrombosed skin becomes
EAngrenous and 1s frequently infected with organsms sumilar to
those of tropical ulceration and cancrum ons The fangating
ulcer discharyes freely and smella badly

The duscharge and smell can be reduced quite considerably
by exasing as much s poasible of the dead tissue. This can be
done 1n the ward writhout gn ansesthetic, as the tissue 18 dead and
nsenpitive,

P,
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Frequent dressings and treatment with pencillin will soon
convert the condition to a clean ulcer The large ulcerated area
may then be treated by skin grafting or allowed to heal by scar
tissuc formation. The scar tissue contracts gs 1t heals and qurte
u large ulcer may shnnk to a comparatrvely small scar

Scrotal sinuses

Scrotal einuses are an 1ndication of underlying disease. Single
or multzple sinuses that discharge unne will have armen from a
stricture of the urethra with the formation of & per1 urethral
abacess (Chapter 33) A wnus that [eads to the tesucle usually
anses from tuberculoms of the epididymis

THE TUNICA

The tunica vegioalis of the testicle arises from the portion of the
peritoneum which came down with the testicle 1n 1ts descent,
‘When a congenital hernia 1s present, the tunica may become dis
tended with pentoneal flmd, omentum or some other abdominal

organ.

Hydrocele

Even when no herma 18 present, the tunica may become dis-
tended with flud. This swelling 13 called 2 hydrocele. The
tunica constantly secretes 2 small quanuty of fymph like fluid and
this permuts free movement of the testicle within the cawity
Thus secretion 1s sumilar to the secretion from the peritoneum 1n
the sbdomen and 1t should normally bo absorbed by the
tymphatica.

Ascites 13 most commonly due to obstruction of normal
drainage from the penitonezl cavity and this also 1s the most
common cause of & hydrocele. The obstruction 1 this case i
frequently filardans of the nguinal fymphatics but some cases
of hydrocele have no obvious cause.

A'hydrocele may be trested by sspirstion but 18 likely to recur
The chance of recurrence may be reduced by injecting scleros-
1ng solutions mto the sac, such as are sometimes used for the
treatment of vancose veins, but these will not give & certain cure
and may give nse to considerable pun. The only certain cure for
a hydrocele 1s an operation 1n which the sac is opened and turned

inatde out.
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Haematocele

A haematocele 18 a collection of blood in the sac. It 1s almost
always the result of an injury, the injury may be a kick or other
blow on the scrotum or it may be the result of an attempt to
uspirate a hydrocele, the needle having punctured the testicle or
a van, It may also follow reactionary haemorrhage after oper-
ations on the scrotum

A haematocele which follows a blow may be treated by
wpiration of the blood. If the condition follows attempted
spiaton of @ hydrocele there will probably be blood 1n the
surrounding tissues as well In this case 1t 18 better to allow the
body to absorb as much of the haematoma as possible. The
patient may then have the rest of the clot removed by operation.
Complete relief from the heavy awelling may require an orcht
dectomy (excimon of the testicle)

THE TESTICLE

The testicle 13 subject to very few surgical diseases  An enlarged
beavy testicle 15 usually the site of 8 gumma of tertiary syphilis
but one must always remember the poasibility of carcinoma of
the testicle this must be seriously conndered 1if the Kahn test
18 negatrve or if the condition does not respond to ant1 syphilitic
treatment,

If carcinoma 18 suspected, an 1mmediate orchidectomy should
be carned out. The lymph drainage from the testicle 18 to the
tortic glands and these should be treated mith deep X-rays, if
snailable,

Acute inflammation 13 either the result of an epididymo-

orchitis from gonorrhoea or an scute orchitis caused by the
virus of mumps

Undescended testicle

The normal descent of the testicle 13 described 1n Chapter 29
Both the testicles should be 1 the scrotum by the time a child 18
™ but sometimes the descent 18 delayed this occurs more
frequently on the nght side than on the left.
An undescended testicle may descend after birth and for the
twelve yeans of Iife, non-descent 18 unimportant. If how-
ever the testicle has not descended shortly before puberty
HMA-8 Y
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treatment will definitely be required. A testicle which does not
descend before puberty will atrophy and be unable to produce

1t 18 also more likely to develop cancer than 1s &
descended testicle,

An undescended testicle 18 frequently accompamed by a
congenital hernia,

Dragnons  The testicle may be drawn up towards the inguinal
canal by the cremaster muscle and, during examination, one must
make sure that this has not happened. If the scrotum of an 1n
fant, or young bay, 18 empty, on one or both mdes, the testicle
should be felt for in the inguinal region, and an sttempt made to
draw 1t down wunto the scrotum of 1t 18 found. If it can be drawn
down eamly, 1t was probably drawn up temporanly by the cre-
master, if it can be felt, but cannot be drawn down easily, 1t will
almest certainly descend by itself at puberty

Treatment 'The doscent of the testicle 18 strmulsted by hor
mones, from the mother before birth and from the child s own
testicles at puberty These hormones can be grven by injection in
cases of non-descent, but they should not be given before the age
of ten because they will stimulate too early growth of the penis
and the development of other adult sex characters

After the age of ten = short course (8ix to ten weeks) of hor
mone therapy may be tned but 1f this fails and the testicles are
still undescended, then at the sge of twelve, they should be
brought down 1nto the scrotum by operation and fixed there.

Operation may be indicated earhier if an obvious hernia 18
present. The testicle should then be brought down and fixed
1n the scrotum at the same time 25 the herniz 18 repaired.

THE EPIDIDYMIB

As with the testicle acute infection 1s usually due to gonorrhoea.

Chronic tnfection 18 almost alwsys tuberculous The infection
usually spreads down the vas deferens from the prostate, and the
condition 15 commanly sccondary to tuberculosls of the kidney
It maxy however arise 2s a direct blood borne infection  When
1 tuberculous epididymitis has been diagnosed the lungs, bones
and joints should be carefully examined in order to exclude foar

of the disease
Tuberculous infection of the epididymis results in a hard
swelling of the organ and this thickening can be felt lying
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behind the testicle. When the cord 1s palpated the vas deferens
will also be found to be thickened If the disease 1s neglected a
cold abscess may develop, and this wall track towards the surface
of the scrotum and form a mnus there.

Treatment Tuberculous eprdidymitis 13 treated by an exaision
of the epididymus and of the vas as far as the gromn. It s not
usually necessary to do an orchidectomy One must always re-
member that tuberculosis 18 a general disease as well as the local
excion, general treatment and treatment of other foct of infec-
tron will be required

THE S8PERMATIC CORD

The cord can be examined readily between the finger and thumb
Any thickening of the vas will then be discovered. A soft
thickening of the cord 1s usually due to varicose vewns leading
from the testicle. These require no treatment. A noduler
thickemng of the vas 13 usmlly tuberculous and 18 aswociated
with a thickened epididyms,

In some cases 1t may not be posmble to palpate the cord
because of the presence of a herna or & large hydrocele.

A hernuza may not descend as far s the scrotum, and 1t will
then only involve the upper part of the cord It will be found,
op examination that the swelling reaches nght up to the inguinal
nng and that 1t 13 impossible to get one s fingers above the
swelling Further proof that the cause of the swelling 18 a herma
will of course, be obtained if 1t 13 possible to reduce the swell-
ing 1nto the abdomen.

A large hydrocele may be so big that 1t fills the whole scrosiur
and nises up as far as the inguinal ing  In these cases the by dzg-
cele may be so0 tense that one cannot feel any cord sbose <10
sweling and an irreducble hermia may be suspected, <1
must then go carefully into the history and find out whether s,
swelling has ever been reducible the swelling must g0 4.
examuned carefully A large hydrocele will be tense and Zuprd
and 1t will feel as 1f 1t contains a large quantity of fluid F srrsw
herma wall only be equally tense if rt 18 strangulated Tk 55 iy
will then be 1n severe pan and may have vomited, 11;);:,,,”1'1

1t possible to come to a proper disgnoas Treatmens
be carned out accordingly % the



CHAPTER 35
GYNAECOLOGY

GYNAECOLOGY 15 the study of the diseases of the female
genutal system. As medical asaistants are not expected to have
detaled knowledge of these diseases and their treatment, only
an outline will be given of the more common condrtions that
mgy be preseat.

The genital system 1n women has a double function The first
18 to produce ova from the ovary and this 18 done regularly once
2 month 1n & normal women of child bearning age. The second
18 the protection and nounshment of the foetus for the nine
months of pregnancy if the woman conceives

Some diseases are qurte unconnected with pregnancy although
they may be present at the same ttme as pregnancy, others are
entirely the result of abnormalities of pregnancy or of labour
Therefore one of the most important steps 1n taking the hustory
of and exemining any woman of child bearing age 18 to try to
find out whether pregnancy has occurred or not.

General diseases will be discussed first.

ACUTE INFECTION

Acute infection 18 usually gonorrhoeal although this is not
always the case. Infection enters by the vagina and passes
through the cervix and uterus until 1t reaches the Fallopian
tubes. Acute infection rarely occurs actually in the walls of the
uterus unleas it 15 secondary to the presence of & malignant
tumour or follows a pregnancy

Infection of the tubes however 1 not uncommon It 1
known as acute salpingiis The signs and symptoms are very
similar to acute appendicitis with the exception that the pain
13 low down 1n the abdomen, on one or other or both sides of
the mid line just above the symphysis pubis

Tenderness 1s found 1n this area and the patient has the signs
and svmptoms of a general toxacnus, with a rise of temperature
and an mncreased pulse-rate. Treatment 1n the carly stages with
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Fibroid uten1 can be found, even 1n these days which reach
almost up to the xiphisternum.

They are typically hard irregular tumours which distort the
normal shape of the wterus. When they are big they can be felt
through the abdominal wall but in the early stages they will be
still down 1n the pelvis and can only be felt by someone who has
been tramned to do vaginal examinations '

They give rise to congestion of the uterus and must be sus
pected 1if & patient complans of extessive menstruation Con
tinuous bleeding may lead to severe ansemua.

If the tumours are found early enough they may be removed
by incmng the uterus over each tumour and removing them
scparutely (myomectomy) but if the fibroids have grown to a
large s1ze the whole uterus will require removal (hysterectomy)
Prolonged pre-operative treatment may be required for correction
of anaemua.

Tumours of the ovary are frequently cystic. They may give
rise to no symptoms at all until they reach a very large size. A
large ovanan cyst forms a round swelling full of fluid which
ltes towards the mud line of the abdomen The condition may
appear to be very sumular to an ascites but in the latter case the
maximum area of dullness is 1n the flanks instead of in the mddle
Line
It might be convenient at this stage to mention the four things
beginning with the letter F which give nse to marked en
largement of the abdomen they should always be thought of
when & pattent complains of abdormunal distenston esther chrome
or acute, They are

Fat (1n the abdominal wall and mesentery)

Fluid {aacites or ovaran cyst)

Flatus (shown by tympanitic distension—intestinal obstruc
tion or paralytic ileus) 2nd last, but not least,

Foetus (in the uterus 1n 8 normal pregnancy)

Makgnant tumowrs
The cervix of the uterus 1s the ste for g
disease 1n women. The disease attacks the portion of the cervix
facaing the vaging, s a rule. It soon ulcerates end gives ruc to
wregular vaginal bleeding  As with all types of malignant
disease the results of treatment are good if the case can be

1 t
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treated early, aither by the use of radium or by  total hysterec
tomy, including the cervix and all surrounding tissue.

Early dugnons 1s therefore very tmportant and sny woman
who complains of bleeding between the normal penods, or any
woman who has ceased to menstruate and then has a recurrence
of wregular bleeding should be sent at once to hospital for
examinatton ‘The condition is uncommon under the age of
fo

r]:{ydxgmnt tumours of the ovary sre much more difficult to
diagnose and, fortunately they are less common. The womsn
may complun of general ill health, loss of weight and perhaps
some uregulanty of menstruation, and the tumour may then be
discovered during the routine examination of the patient.

Treatment 13 by exason of the tumour if 1t 1s discovered
carly enough.

CONGENITAL ABNORMALITIES

Vanous congemital abnormalities may occur 1 the genrtal
system, such as a double uterus or vagina, but the only one of
real importence 18 an wmperforate vagma. This will not be
noticed until the gl begins to menstruste, and may not be
noticed until she has actually menstruated for some tme.

‘The blood of menstruation 1s unable to escape and the patient
may be brought to hospital because she 13 well past the normal
age for the onset and no blood has been secen. If she has had
many menstrustions the blood will have accumulated n the
vagina, and posubly 1n the uterus, and the tissue closing the
vaging may be seen to be thin and bulging outwards. It 1s a
sumple matter to incise the tissue and allow perhaps one or two
pints of retained old blood to escape.

ENDOCRINE DISORDERS

We have already mentioned the normal monthly menstruation
of & woman duning the child-beaning pertod. This lasts from the
onset of menstruation, about the age of twelve or thirteen, until
the age of forty to forty five. Some guirls begin to menstruate
earlier or later than the normal age, and some women cease
menstruation erther early or late.

The normal menstrual history which should be inquired into
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1 any female of child-bearing age with pelvic complants, 1s for
the person to losc menstrual blood for four to five days, com-
mencing twenty eight dsys after the beginning of the previous
menstrustion.

This may be recorded 83 Menstruztion 4-5/28

Menstruation has no purposc in stself It 13 a sign that preg
nancy has failled to occur

What happens every month dunng a normal woman s life 13
3 follows menstrustion leads to a loas of thickness of the mner
lining of the uterus this 1 accompamed by bleeding  During
the following two to three days the uterine lining re-grows, then
sbout ten days sfter menstruation cesses, one of the ovaries
produces an ovum.

This ovum finds 1ts way into the open end of a Fallopian tube,
and there 1t may meet a spermatozoon and become fernlized—
if 1t does conception has occurred and the fertilized ovum will
move down the tube to the uterus

From the moment that the ovum has been produced by the
ovary the ovarian hormones begin to have thewr effect on the
1nner hining of the uterus, which thickens further and becomes
very vascular 1n preparation for the nourmhment of the child
More often than not, however the ovum fails to meet a sper
matozoon, The inner Lining of the uterus still thickens i the
hope that fertihzation may have occurred, but, when st finds that
1t has not happened 1t throws off the thickened tissue with the
blood of menstruation The cycle then begins sll over sgamn.

Amenorrhoea
This 1s the cessation of menstruation altogether The most
common cause 18 pregnancy The ferihized ovum has reached
the thickened mnner wall of the uterus and the hormones, first
from the ovary and Ister from the placents ttself keep the mner
wall intact and menstrustion fails to occur

Amenorrhoea may also occur 1n severe debilitating ilinesses

such as tuberculoms or thyrotoxicoss

Oligomenorrhoea
T'his means scanty menstruation. It i not of senous importance
but may indicate that the patient is suffering from tuberculosrs

or other discase.
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Menorrhagia

Menorrhaga 1s excessive menstrual loss of blood. The menstrual
penods may be a normal twenty-eight days apart, but very heavy
ot bleeding may eccur between the normal times of the penods,
giving a menstrual history of say, 6/14 (six days bleeding
recurnng every fortnight)

The commonest cause of menorrhagia 1s a utenne fibroid, but
the cause may be disemse of the ovary Any pattent with menor-
rhagie should be referred to a medical practitioner for invesn-
gation

Dysmenorrhoea

This 13 the name given to pan during menstrustion. It occurs
very frequently in a mild degree but often disappears after the
woman has become pregnant and has had the cervix stretched
by the delivery of a child. Moderate cases may require treat-
ment with analgesics, such #s aspinn  durning each monthly
peniod more scvere ones may be treated by dilaton of the cervix
with special dilators.

DISEABES ASSOCIATED WITH PREGNANCY

The ngns and symptoms of pregnancy are, in bref amenor-
rhoea of short duration 1n 2 woman of child bearing age, 2 gradu
ally enlarging abdomunal tumour the presence of foetal move-
ments and a foetal heart-beat after four and & half to five months,
and a feeling of enlargement of the breasts.

The discases and disorders of pregnancy are best considered
in relation to the stage of pregnancy that has been reached—the
first to be considered 1s failure to concerve, that 18 stentlity

STERILITY

Sterility may arse from many causes, and 1t 13 by no means always
the female partner that 18 at fault. The male may be responsible
because he 15 unable to produce sufficient active spermatozoz as
8 result of & hormonal disorder or because his vas deferens has
been blocked on each mde by tuberculoms or following gonor-
thoeal epididymo-orchrtis.

The common causes 1n the female are also hormonal distur-
bances, gonorrhoeal stricture of the tubes, or tuberculoss
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through the wall usually into the peritoneal cavity This com-
monly results 1n death of the foctus the inner himing of the
uterus, which has been thickened dunng the pregnancy 1s then
discarded with accompanying bleeding

The bleeding may suggest a threatened abortion, but the
condition 13 very much more senous, and thus 1s the reason why
careful examunation must be made whenever bleeding starts
duning pregnancy

The rupture of the tube 1s usually accompanied by scvere
heemorrhage into the pentoneal cavity and the patient may be
severely shocked, vaginal examination shows the presence of a
swelling due to the presence of blood 1n the pelvic canity  The
intraperttoneal bleeding may be severe enough to be fatal.

The treatment 13 by an emergency abdominal operation for
removal of the ectopic pregnancy a salpingo-odphorectomy 1s
usually performed. A blood transfusion may be requured,
before and duning operation, for the treatment of shock.

Hydatidiform mole

Thus 13 2 rare cause of bleeding 1n the first few months of preg-
mncy Something has gone wrong with the development of the
placenta, and 1t 15 replaced by 2 growth of many httle capsules
filled vath fluid. After & few months the body tnes to get nd
of this mass, and bleeding begins. The bleeding 13 accompanted
by duscharge of parts of the tumour mass.

The uterus must be cleared out by careful curettage and the
Patient must be examuned repeatedly afterwards, as this condi-
ton 13 sometimes followed by  special variety of cancer

HAEMORRHAGE IN THE LAST THREE MONTHS
OF PREGNANCY

D‘m-‘lgﬂlclutthreemonthsofpregnmcythmmagnmtwo
ponapal causes of bleeding The first anses by the same
as a threatened abortion. It 1s an acadental haemor-
thage which may cease, the pregnancy then continuing 1ita full
tme, or 1t may be followed by labour contractions so that x
Premature infant 18 born. 'The only difference between 1
Premature labour and an abortion 1s the fact that, after six months,
thm“‘gmdchmcethatthcchﬂdmrylumve.
Theoth:rmxmumcofblecdmgmthclnnfewmonﬂnn:
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been delnyereq cther by normay OF prematype labour T,
uterus 1y they, unable 1 contract down Properly and bleeding



GYNAECOLOGY 333

will continue until the uterus 1s emptied  Thus 13 usually done
manually, that 13 by a hand which 1s passed through the dilated
cervix into the uterus  The hand then sweeps round and pulls
the placenta out, but this treatment 1s not indicated untl the
uterus has been given a little time to contract down and expel the
phicentastself The condition 1s essentially the tame as that of an
mcomplete abortion, where the uterus 1s emptied by careful
Curettage.

COMPLICATIONS AFTER DELIVERY

Three conditions are of importance—puerperal sepsis, prolapse
of the uterus and the formation of fistulae between the vagina
and the bladder or the rectum.

Puerperal sepss

Careless attention to detail dunng a normal delrvery may give
Tise to sepus within the uterus. Thus used to be the major cause
of maternal deaths following labour Proper obstctrical care will
make the condition rare and when 1t does occur the majonty
of patients will recover with penallin treatment.

Prolapse of the uterus
In Chapter 291t was pointed out that the lower end of the abdomen
1 closed by the pelvic duaphragm of muscles, through which
P‘“ﬂm"‘-cmm,t.heurethnmd,mthefcmnle the vagina.
The gap 1n the duphragm surrounding the vagina may be
stretched during lsbour so that the vagina and uterus
downwards.
The front wall of the vagina 1s closely applied to the bladder
2od the bladder will tend to prolapse through the diaphragm
Unnary symptoms are the commonest sign of & muld degree
of prolapse. “The patient may have some frequency of mictun
Yon and dysuma, but more commonly the prinaipal complant
1 of slight incontinence caused by sudden abdominal strmns
such ay laughing
t]’"“Iml'fblcvm'ed!:g'remt.hcv-n.gmnturml.u.mdeoutnsn:
Paszes down through the vulva, and the uterus may descend
might down unnl the cervix Lies outmde the vulva.
Treatment 15 by an operation 1n which the bladder and uterus
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are replaced and the pelvic duiphragm repured, At the same
tume the vagina itself 18 narrowed by the removal of stretched

tissue from 1ts walls

Vagmal fistulae

Where there 1s serious difficulty 1n the delivery of a child, whether
because of the mze of the child or the narrowness of the maternal
pamages scveral complications may occur

The child 18 Likely to die 1f delivery is not asusted by Caesanan
section or other means the mother herself may die from ex
haustion, shock, infection or rupture of the uterus.

In other cases the chuld 18 delrvered after several hours or days
delay The delrvery may be unaided or by forceps

All the ttme that the woman has been 1n labour 1n these neg
lected cases, the child s head has been pressed firmly 1nto the
mother s pelvis, and the mother’s soft tissues have been aqueezed
between the child s head and the bony pelvic ring

The pressure gives nse to thromboms of the blood vessels 1n
the soft tissue, and thus 1s followed by local gangrene. The gan
grenous slough may separate soon after delivery, or it may not do
10 for several days When 1t does acparate, z fistula appesns
between the vagina and the bladder or between the vagina and
the rectum or both, The first 1 known as & vesro-vagmal
fistula and the second as a recto-vagmnal fistula,

Treatment The first step in treatment 18 to remove all trace of
infection and allow the aloughs to separate,

A patient with a vesico-vaginal fistula will be mest uncom
fortable, with perpetual incontinence of urine, and every sttempt
must be made to repar the fistula. In recto-vaginal fistulae the
condition 18 not quite 8o serous, because stools are fully formed
by the tume they reach the rectum and very lttle of the facces
may come through the fistula,

Local repair of & fistuls 15 the best method of treatment, if 1t
can be managed successfully Sometimes this is impossible
owing to the mze of the hole and the thickness of the surrounding
scar tissue.

When local repair fails, the ureters may be transplanted into
the bowel. Thus operaton has a higher immediate mortality
than local reparr and there 13 also quite 2 high mortality dunng
the years that follow owing to sscending infection which has
travelled up the ureters and given nse to a pyelonephntis,
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Before transplanting the ureters, the surgeon must make sure
that & local repair 18 impossible, and he must also be satisfied that
the rectal sphincter 18 undamaged and that there 18 no recto
vaginal fistula present. The patient will not be helped if she 13
unsble to retan urine 1n the rectum, after the urcters have been
transplanted tntb the bowel






PART FIVE

OPLRATIVE SURGERY AND
WARD PROCEDURE

CHAPTER 36

ADMISSION ENAMINATION AND
PRE-OPERATIVE PREPARATION

EMERGENCY EURGERY

MosT surgical emergencies require operative trestment and 1n
many cases the operation should be carried out as soon as the
prtient 1s fit for 1t. (A severe head injury and a fracture of the
pelns are examples of emergencies requiring urgent, but not
necessarily operative treatment.)

Included amongst surgical emergencies are all open wounds
of less than twelve hours duration, and most vaneties of acute
abdomen

History examination and pre-operative preparation must all be
= thorough as arcumstances will allow but speed 13 important
and time must not be wasted by gong into unnecessary details

History
A short hustory must be taken and recorded. It 18 most tmportant

to record the time of the myury or onset of the symptoms the
trme of admassion to hospital and the tune of examnation.

Exammation

The cxamination consusts of two parts. The first 18 an examination
1n order to make & provisional diagnoms and the second 1s a
general examuination for assessing the fitness of the patient for
operation. Injuries to other parts of the body must not be over-

looked, esther when taking the hustory or when examining the
Patent,

HMASR 7 -
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The diagnostic examination must be as thorough as possble,
but one must be very careful not to aggravate the condition
by unnccessary investigations It 1s usually unneccasary for
example, to remave the first md dressings from a recent wound
unless bleeding 1s still occurring  Even then, bleeding may be
controlled by simple elevation. Nerve and tendon function can
be tested 1n most cases without removing the dressing and the
wound should be left undisturbed until the patient 12 anaesthe-
tized

Even more important 13 the reahzation that, 1f shock 1s already
present, detailed examination must be delayed until shock has
been overcome.

A severely injured patient must be made warm and comfort
able, but not overheated, hus blood pressure must be recorded
and anti shock treatment started at once. His clothes should
not be removed unless they are soaking wet, nor should any
attempt be made to clean lum up until he has a blood pressure
of over 100 systolic, and, even then, extreme gentleness must be
used in handling the patient.

A surgeon should be informed as soon 2s 2 seriously ill patient
has been admrtted, and at the same time the theatre should be
asked to prepare for a possible emergency The theatre staff
should be grven the probable time of operation. In some cases
for example when 2 strangulated hernia 13 admutted in the middle
of the night and 1s thought to be fit for immediate operation,
the surgeon will apprecuate 1t if the patient 1s prepared for
operation, the theatre 18 made ready and the surgeon 1s then
informed that everything 1s ready for him to proceed

Surgeons also apprecate a telephone message which begins
with the provistonal diagnosis, such a3 Str we have admutted a
case of compound fracture of the femur rather than a long
detailed account of the nature of the aecident and general cond:
tion of the patient. These can be enlarged on after the provisional
diagnoms has been given

Preparation for operation
In an emergency the normal procedure for preparation of 2
patient must be shortened

Open wounds should not be disturbed but the surrounding
skin should be cleaned as long as this will not increase shock.
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An acute abdominal case should have the skin of the abdomen
shaved, cleaned with sosp and water, and painted with an anti-
septic such a8 1 10 I 0oo flavine m spint. This procedure wll
not be carned out until the patient s fit to withstand it and 1t
has been decded that an operation is necessary If the patient
18 unfit, one must first restore flird by an intravenous infusion,
treat shock and 1if there 15 abdominal distension or vomiting,
start gastric suction.

In all cases the unne should be examined for albumen and
sugar before the patient goes to the theatre. This can be done 1n
the ward and need not be postponed until the laborutory 1s
opened.

Whenever a patient requires resuscitation before he becomes
fit for operation, a chart must be prepared on which the important
features sre recorded every hour or half-hour The information
which 18 required will vary from case to case. Not all of the
columns shown below are required every time.

Sample observation chart

Date 1 1 56
Tiwe | Pudse | B.P F"“‘"‘s Urine | 278 | Drgs ' Remarks
800 120 70/30 | 400 cc. 18t Morph.
Lm. bottle | gr 1
Dex
traven
830 110 goféo | 2occ.| exth, | and
oz, | Dextrav
900 1o 105{70 | 20cc .4
1/100
9.30 100 103f70 :sc.r.J To

NON-URGENT CASES

The majonty of surgical in patients are admitted ether jor
treatment of some septic conditton which does not require
immeduate operation or for preparation for operation on a parti-
cular day The Iatter are sometimes known as list cases  Yet
othenml.dmmcdmthmunmndugnmhmdwdlmqum:
inveshgation.

Admssion

Admusmon to the ward {s more deliberate than 1n the case of an
emergency The patient can be undressed and bathed and gIven
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hospital clothes. He must not be permutted to retan any of his
personal clothing in the ward, as this 18 2 common source for
the mtroduction of bed bugs

History and examunation
After admussion & careful hustory must be taken and & thorough
examination made.

The examinatton must include all systems of the body but
special attention must be paud to the haemoglobin level the
condition of the heart and the presence of any pulmonary disease

Immediate treatment may be ordered for sumple ulcers or other
varieties of infection, and this may be commenced before the
other systems are investigated

Apart from examination of the haemoglobin heart, and lungs
specal investigations will be required for particular cases Ex
amples of these are X rays for bone and joint injuries and diseases
or for renal or intestinal disense, and the esttmation of the [evel
of the blood urea 1n cases with chronic retention of unine.

Preparation for operation
Preparation for operation consists of two stages—preliminary and
final.

Prelmminary preparation In non urgent cases cvery effort
must be made to make the patient as fit as posmible before any
opemtion 18 embarked upon

The haemoglobin must be rased to as near 100 per cent. as
possible by giving tron by mouth or ijection, or by blood
transfustons the blood ures may have to be reduced by relieving
obstruction by & suprapubic cystotomy (done under a local
ansesthetic if necessary) tuberculous toxaemia may have to be
reduced by rest and anti tuberculous drugs or amoebiasis may
have to be treated. These are only examples but, as » rule, no
patient should be given 2 general anaesthetic or be submutted to
2 major operation unti] he 15 as fit as possible to withstand the
operation

Blood must also be collected from donors for transfusion dur
ing and after the operation 1f 1t 18 consmdered that this may be
n
mtpaanan The final preparation has a double purpose

The first 11 to reduce to the absolute mintmum the chance of
wound infection at the time of operation the second 18 to prevent,
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a3 far a3 possible, the complications of 2 general anaesthetic. The
most important complication of anaesthesia 13 the possibility of
vomiting while the panent 13 partially or wholly anaesthetized.

Preparation of the skain The most important antiseptic used
m ekin preparation 1s s0ap Proper cleansing of the skin will
remove dirt and grease and also a very ligh proportion of the
bactena which contaminate the skin surface.

This must be mmpressed on the patient if he 1s fit enough to
bath himself and he must be 1nstructed to see that he gives him-
self a2 thorough wash, all over using plenty of soep and making
humself ag clean as he can  He must be examined after this by
the ward staff and esther be bed bathed or sent back to bath
humself again 1f necessary

A proper bed bath must be given to those who cannot wash
themselves, and particular attentron must be paid to the scrotum
and penineurn as there 15 an increased secretion of sweat there,
and there 1s always faecal contarmination poastbly with tetanus
spores

This thorough washing should not be left until just a short time
before the patient goes to the theatre, but should be cammed out
daily from the time of the patient s admussion Nothing else
will have such a good effect 1n reducing the bactenal population
on the skin.

After the patient has been thoroughly bathed attention can be
turned to the ectual area of operation. Even stricter attention
must be made to skin clesnliness here. One must judge where the
surgeon will make his incision and prepare the skin for a oide
arca round this. For example, operations on the upper abdomen
will require z skin preparation that reaches up as far as the
nipple hine and down to the pubis an operation on the ankle
will have to be prepared from above the knee to the tip of the
toes, and an opetation on the side of the face wll require pre
paration of at least half the scalp

1f the pauent bas been properly bathed, the first local pre-
paration need not be done until the day before the operation,
CXCCpt In operations on bones or jownts  In bone or joint opern~
tions, the least little brt of operative mnfection mxy be 30 serous
that final preparation of the skin must be commenced at legst

forty-eight hours before operation. The prepanation, except
for shaving 1s repeated twenty-four hours before the operation
and aguin on the morning of operation,
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The purpose of shaving 18 to remove all hairs which may retam
bacteria  Shaving, 1if 1t 18 done properly 1s bound to cause
some damage to the skin surface, and these small mjunes must
be given twenty four hours in which to heal before the operation
takes place

The desired ares 18 shaved twenty four hours before operation
and the skin 1s then painted with flavine or other antiseptic dis
solved 1n spriz The apint wall still further remove grease, and
both the spirrt and the sntiseptic will destroy more bacteris.
The ares 12 finally covered with a sterile towel 1n order to reducs
the chance of fresh infection entering from outside.

On the morning of the operation the stenle towel 18 removed,
the skin 18 again pminted with antiseptic 1n sprnt, and a fresh
sterile towel 1s bandaged on

The patient should be provided with clean hospital clothes on
the day before operation and these should be changed agan on
the day of the operation if they have been sotled.

‘The patient should not be taken to the theatre i the sheets or
blankets from his bed, but in clean sheets and blankets sent on
the trolley or stretcher from the theatre.

Preparation for the anaesthetzc The stomach must be empty
before & genernl anaesthetic 1s given. This 1s achieved by mth
holding ell solid food for four hours before the operation,
milk, which tekes some time to digest, should be included
smongst the solid’ foods which are forbidden

This does not mean that the patient should be starved, in
fact the reverse 18 the case. Many ansesthetics are liver powons,
and the iver will be much more vulnerable m the presence of
hunger or malnutntion

Two houra before operation all patients must be given half a
pint of tez, mth plenty of sugar but no mulk, or of sweetened
orange or other fruit juice to rase the glycogen level in the liver
Ths will not apply of course, to patients who are about to have
an operation on the upper itestinal tract or who have 1ntestinal
obstructron gud probably slready have a gastric suction tube in

lace.

P Special pre-anaesthetic drugs are referred to in the next
chapter

Final general preparation  Just before going to the theatre the
patient should empty hus bladder and, if thus has not been done
before, the unne must be tested for albumen and sugar The
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surgeon or the anaesthetist must be informed 1f esther abnorma-
lity 18 present.

It 18 normal, also to make sure that the lower bowel 13 cropty,
but the patient must not be weakened by vigorous purging

The lower bowel may be emptied by giving the patient half
a flurd ounce of hquid paraffin and a moderate dose of cascara the
mght before the operation If his bowels open naturally by the
next morning nothing further need be done, but if they fail to
open 2 gentle enema should be given. The penineum must agan
be carefully cleaned with soap and water and 1f 1t ts 1n the opera-
tion ares, with acnflavine n spint.

Addstional preparation for special operations
Orthopaedic The need for a forty-eight hours preparation of
the skin has already been stressed.

Thoracic operations and operations on the upper bowel If no
speaal instructions have been lad down, the surgeon 1 charge
of the case must be asked whether he wizhes any specal pre-
parstion to be made, such as the passage of a gestnc tube for
suction or the eetting up of an intravenous infusion so that a
tramsfumon can readily be substituted durnng the operation if
Decessary

Rectal operations In operations on the lower bowel every effort
must be made to empty the bowel completely before operation
but care must be exercised if obstruction of the lower bowel 18
present,

Cascama 13 given fwo evenings before the operation, and this
1 followed by a dose of salts on the following morning An
enema 1s then given on the evening before operstion and, on the
actual day the lower bowel 1s washed out. Care must be taken
Dot to run 1 too large a quantity of flud at the tume of the
washout or 1t will run up wmto the colon and may be retained there,
only to flow out agmn during the operation. A low washout
must be given and the flud must all be dramed out agan by
sphoning 1t away through the washout tube.

Gynaecological operations These operations will requure cleans
ing of the vagina as well as the surrounding skin, and one must
find out before operation whether the operation will be done
through the vagina or by incimon of the abdomen.

The vagina may be cleaned by douching 1t wrth a § per cent.
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solution of ‘Dettol the evening before operation, and agam on
the morning of operation. Alternatively the vagina may be
swabbed out with flavine 1n water (1/1,000) the evening before
operation this 15 repeated on the mormng of operation, and then
a pack of flavine 1n water 18 lightly inserted into the vagina and
left there.

‘The bladder must be emptied 13 1n any other case, but if the
operation 1# to be an abdominal one the bladder 1s emptied by
a catheter and the catheter1s /ef? o It 1s strapped to the patient s
thigh and a sterile spigot 18 1neerted  The bladder can then be
drained 1nto a recewver just before the operstion starts and 1t
can be allowed to go on draiming nto a pad of cotton wool all
through the operation

It 18 not, of course, necessary to insert a catheter if the opera
tion 18 to be done for a vesico-vaginal fistuls end the paticnt has
incontinence, but 1t 18 better to 1nsert a catheter in all cases than
to forget 1t when 1t 18 1mportant.

A very thin narrow catheter should not be used as 1t may be
come kinked and cease to drun. A number 8 or g catheter wll
be found most surtable
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ANAESTHESIA AND ANALGESIA

AN anaesthetic of one kind or another 18 used 1n almost every
surgical operaton  The principal purpose of the anaesthetic 18
the relief of pain, but, when major operations are performed 1n the
chest and abdominal cavities or on the lunbs or elsewhere, the
ansesthetic 18 alto used m order to obtain some degree of relaxa-
tion of muscle. Muscle relaxation not only makes the operation
emser for the surgeon, but 1t 18 also of benefit to the patient,
because there will be much less pulling and brinsing of tissues
and the operation can be completed more quickly

Anacsthesia really means the abolitton of all fecling and to
achieve this the patrent must be made unconscious  Where only
pain 18 rehieved, but the patient remains conactous, 1t 13 more
correct to talk of analgesia 1t 18 however quite common for the
word ansesthesia to be used to describe all methoda.

Some anaesthetics are safer to use then others but 1t must
always be remembered that there are dangers attached to the
use of every kind of ansesthetic, and that lack of skill 1n the
giving of an anzesthetic may be even more dangerous than lack
of skill 1n performing an operstion.

BURFACE ANALGESIA

This may be schieved either by the application of solutions of
cocaine, procamne or sumilar drugs to the surface of a mucous
membrane, or by freezng the akin with an ethyl chlonde spray

Freening the skun 1s & parnful process and the pain 1s even more
scvere as the skin thaws again. It 1s difficult to freeze more than
2 very small area, with the result that a surgeon 18 tempted to
make & hurned stab into an abscess instead of opening 1t property
and relezsing all pus and sloughs. It 18 very much better to give
# shart general or a regional anzesthetic. Freemng will not be
mentioned again.

Cocxine and procaune have little effect on ntact skin they are
wed prinaipally to ansesthetize the urethra before the passage

345
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of sounds and to anaesthetize the mouth throat or nose before
examining or operating on the upper air and food passages.

The anaesthetic acts by paralyaing the sensory nerve-endings
after absorption through the surface. The drugs can also be
absorbed 1nto the general arculation, and an overdose must be
carefully avoided

Five per cent. cocaine 18 2 normal strength for ear, nose and
throat work, solutions stronger than 1o per cent. should not be
used. Cocaune 18 never used i the urethra owing to the danger
of absorbing a toxic dose. Procane may, however, be used ina
5 per cent. solution. Tthus 18 & strong solution and not more than
30 cc. should ever be imjected 1nto the urcthra for surface
analgesis. The addition of § c.c. of 1/10,000 adrenaline to cach
30 c.c. of solution wall reduce the chance of absorption into the
crculation,

INFILTRATION ANALGESIA

This 1s an extremely useful method of obtmning analgesia
Procune 18 most commonly used mn strengths between § per cent.
and 2 per cent. The more diute the solution that 1s used the
wider 13 the area that can be infiltrated.

Dangers

The principal danger 18 again that of absorption into the general
arculation, this may cause convulsions and death. For this
reason strengths greater than 2 per cent. should never be used
for infiltration.

Not more than 30 c.c. of a 2 per cent solution should ever be
mjected but 1t 18 relatively safe to 1mject up to 200 c.c. of § pef
cent procaine. Further whenever the needlesinserted or pushed
forwards one must slways aspirate before injecting 1n order to
make sure that the needle has not entered s blood vesscl.
Adrenaline may be added 1n order to reduce sbsorption 1nto the
general airculation but this should never be done if the ijection
18 being given into a finger ‘The adrenaline will cause a spasm
of the digttal arteries shich may lead to gangrene of the finger

Infiltration should not be used close to a septic condition  In
the presence of an sbscess with panful tension the infection
of more fluid will be extremely panful the bleod supply wll



ANAESTHESIA AND ANALGESIA 347

1lso be temporarily reduced and tssue planes opened up so
that infection may spread. Regional or general ansesthesiz
should be used.

Uses

Infiltration can be very useful for the excision and suture of
wounds if there 13 very Iittle nsk of sepmis for example 1n recent
cuts of the scalp The needle can ether be 1nserted through the
skin afl round the wound or 1t can be 1nserted into and under the
skin through the edges of the wound rtself

Infiltration wall be even more effective 1f the main nerve to the
affected part 1s anaesthetized. This 13 known as regronal analgesia
It 15 commonly used 1n dental surgery and 1t may be used in any
other part of the body Two examples are the injection of the
brachial plexus before operations on the upper limb, and in-
jection of the digital nerves before they leave the palm of the
hand, for operstions on the fingers

SPINAL ANALGESIA

Spinal analgesia 13 one of the most useful methods of abolishing
semsation and obtuning complete muscle relaxstion below the
level of the umbilicus

Dangers

A spinal anaesthetic can be made to act very much higher up
the body than the level of the umbilicus, but the higher the level
of anilgena the greater 18 the danger and, unless a apecialist
wnacsthetiat 15 available, 1t 13 wise to make sure that analges
does not nse above ths level,

If the analgesin 13 allowed to reach up into the upper abdo-
munal and lower thoracic region the sympathetic nervous system
will be paralysed and there may be a dangerous fall 1n the blood-
pressure. If the anszesthetic goes higher still, there will be the
tdded danger of paralysis of breathing and other higher centres.

Even when snalgesa has been kept below the umbilicus there
13 almost always some fall 1n blood pressure. This 15 uscful in
some operations, for example on the prostate, because 1t will
reduce the amount of blood that 1s loat during the operation
but a spinal anaesthetic should never be used 1f the blood-pressure
hes already been lowered by shock or from other causes.
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If the blood pressure falls tco much during the
the patient will feel fant and often becomes mummafnag
voruts ‘The head end of the table should be lowered at once, m
order to increase the blood-supply to the bram centres, and the
patient 18 given oxygen to breathe, the blood pressure can be
rased by the mjecton of either 1 c.c. of ephedrme intra
muscularly or 30 mulligrams of methednne, one half intra
venously and the other half intramuscularly If » patient fals
to respond 1t 18 probable that he 18 suffering from shock owing to
loss of blood and 1t may be necessary to set up a drip 1n order to
grve a plasma substitute or a blood transfusion

Spinal analgesia carries the risk of two other complications.
The first 1s the nsk of infection of the meninges (which 18 avorded
by careful asepas dunng the injection) the eecond 1s post
operative headache which 18 reduced by ramng the foot of the
bed for twelve hours after the patient returns to the ward.

Techmgue

The 1njection 13 made 1nto the spinal canzl 1n the same manner
as 1 lumbar puncture. The njection must be made at & lower
level than the second lumbar vertebra in order to avold damsge
to the spingl cord. It 18 usually made between the fourth
and fifth or between the third and fourth lumbar spines. The
patient may either lie on his sde or sit up dunng the 1njection
and an assistant must make sure that the spine 1s fully flexed and
not bent towards ether mde.

When the needle has punctured the durs, cerebrospinal fud
will flow out stovame or nupercaine 1 then mjected, and the
pattent rapidly placed 1n the proper position. The maxmum
adult dose of stovaine 15 2 c.c.

The postion immediately after the injection 1s most tmportant.
Stovaine and heavy nupercaine are both heavier than cercbro-
spinal fluid and, during the first five minutes after sjection, the
drug will flow to the lowest part of the spinal canal  After about
five minutes the drug hss become fixed by the nervous ussue
and will not be able to flow to other parts of the apinal canal

If the operation 1 to be on the perineum the patient may be
left etting up and only the sacral nerves will be paralysed The
panent mil stull be able to flex hus thighs but the pertneum will

be analgesic.
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If the blood pressure falls too much durne the o
the patient will feel fant and often bccomc:gmmmtﬁma:;
voruts The head end of the table should be lowered at once, 10
order to increase the blood-supply to the bramn centres, and the
patient 18 given oxygen to breathe, the blood preasure can be
rased by the mection of eather 1 cc. of ephednne intm
muscularly or 30 milligrams of methedrine one half intra
venously and the other half intramusculady If a patient fails
to respond 1t 18 probable that he 18 suffenng from shock awing to
loss of blood and 1t may be necessary to set up a drip 1n order to
give a plasma substitute or a blood transfusion

Spinal analgesia carries the nsk of two other complications
The first 13 the sk of infection of the meninges (which 18 avorded
by careful asepms dunng the njection), the second 18 post
operative headache which 18 reduced by rumng the foot of the
bed for twelve hours after the patient returns to the ward,

Techmaque

The 1njection 18 made into the spinal canal 1n the same manner
as 2 lumbar puncture. The 1njection must be made at 2 Jower
level than the second lumbar vertebra 1n order to avoid damage
to the spinal cord It 1s usually made between the fourth
and fifth or between the third and fourth lumbar spines. The
patient may cither lie on tus side or st up during the 1njection
and an asaustant must make sure that the spine 13 fully flexed and
not bent towards erther side.

When the needle has punctured the dura, cerebrospinal fluid
will flow out stovaine or nupercame 18 then mjected and the
pattent rapidly placed i the proper posion The maxmum
adult dose of stovaine 13 2 c.c.

The position immediately after the injection is most important.
Stovaine and heavy nupercaine are both heavier than cerebro-
spinal fiuid and, during the first five minutes after injection the
drug will flow to the lowest part of the spinal canal  After about
five minutes the drug has become fixed by the nervous tissue
and will not be able to flow to other parts of the spinal canal.

If the operation 18 to be on the perineum the patient may be
left mtung up and only the sacral nerves will be paralysed  The
pattent will sull be able to flex hus thighs but the perineum wll

be anaigesic.
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When the operation is to be on the legs or lower abdomen the
patient must be laid on his back and the legs flexed. Whenever
anyone lies on his back with the legs stragght the lumbar spine
will be found to be flexed up from the bed The spinal analgesc
has been 1nserted 1n the middle of the lumbar region and 1s, so0
to speak, at the top of a hull when the patient lies on lus back.
Some of 1t will low down to the sacrum while some will flow
up towards the thorax. The danger of a flow up to the thorax
will be 1ncreased if the table 13 not quite level.

Flexon of the legs will make the lumbar spine flat and the
drug will reman where 1t has been inserted. A pillow under the
head and shoulders will stll further reduce the danger of up-
ward flow The anaesthetist must look very carefully at the
pattent and at the table in order to make sure that there 13 no
danger of the drug flowing to 4 dangerously tugh level.

After five munutes the operation area may be tested for ansl
gesn by catchung the skin with a sterile towel cip  The patient
should not be allowed to see this being done or he may exaggerate
hus response. If analgema 18 perfect the legs are lowered and the
panent 18 prepared for operstion.

Failed spanal

Despite the best of care 2 spinal anslgemc sometimes fals to
work. In these cxses a further wait of five to ten munutes may
provide adequate analgesia. Alternatively the surgeon may use
2 local ifiltration of procaine or & generul angesthetic may be
given.

GENERAL ANAESTHESIA

Complete unconsctousness and analgesia may be obtaned either
by the sntravenous njection of barbiturate drugs or by the in-
halation of the vapour of a vaniety of sgents

Dangers

There are many dsngers assoczted with general ansesthesta.
The most important of these dangers 1  lack of oxygen to the
tissues which, 1f 1t 18 complete for even quite s short time or if
1t 13 partial for a longer time, may lead to death. Anoxia anses
most commonly from respiratory obstructon due to tight
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relstively easy to alter the depth of ansesthesu, and the anaesthe
tist must be careful to avoid making the patient too deep or
allomng him to become too light. The proper depth must be
reached and must then be mamntaned the colour of the bload
must be watched and the respirations very carefully observed.

If the bresthing becomes quieter and lighter, the patient hes
either moved back to the second stage or forwards to the fourth.
If one 18 in doubt 1t 18 safer to reduce the anaesthetic and let the
patient begin to struggle than to make him too deep

In the third stage the eyelash and eyehid reflexes have dis
appeared, movements of the eveball have ceased, and the pupil
no longer reacts to light,

Techmgque

No anzesthetic should e given untit the anaesthetist 13 sure that
the nght patient has been brought from the ward and that he
fit enough to stand an ansesthetic.

There are four parts to the grving of an angesthetic. They are
pre medication induction muntenance and recovery Part of
the recovery should take place 1n the operating theatre, but
final recovery usually occurs mn the ward and 1 described in
Chapter 39

Pre medication  As descibed in the last chapter the stomach
must be empty before any general anaesthetic is given. Aspira
tion of vomut into the lungs will cause severe post-operstive
comphicatsons, if it does not cause death.

Pre-operative drugs are given for two reasons—to reduce
bronchial and pulmonary secretion and to provide preliminary
sedation.  Atropine 1 grven prncpally to reduce bronchual
secretion  the normal adult dose 18 1/rooth of & gran It may
be gven subcutancously haif an hour before the operation or st
may be given intravenously five minutes beforchand. The
atropine tablets should be dropped imto the syringe and crushed
there before they dissolve. They must NOT be boiled or their
effect wll be destroyed  Atropine acts by paralysing the pam
sympathetic nerves and #6 it also increase the heast rate, stemt
lates respiration, reduces laryngeal spasm and dilates the pupil.

Morphine or omnopon are given in order to reduce anxiety and
to make induction casier  They also have another important use
in that they reduce the amount of general anaesthetic required
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All anaesthetics are dangerous and the less the amount of any
one of them that has to be given the better

The normal adult dose of morphine 13 one-quarter grain and
of omnopon one third gramn. Like atropine, the drugs may be
given subcutaneously some tume before induction, or intraven-
ously five minutes before induction. These drugs cause resprratory
depression this occurs within two to three minutes if the drugs
are given intravenously, but may take up to an hour to become
manimal when given subcutaneously As this depression may
be dangerous if 1t takes effect during the induction of anaesthesa,
subcutaneous 1njection should be given one and a quarter to
one and a half hours before operation

Induction Every effort must be made to make the induction
of an anaesthetic a8 smooth as possible. The patient should be
relaxed and assured that he need have no worry The induction
18 best carnied out 1n @ special anzesthetic room 8o that there can
be complete pesce and quuet as the patient goes under and there
will be no mght of the fnghtening masked and gowned surgeon
and hus asmistants, or the trolleys covered with surgical instru-
ments

Before starting the anaesthetic, one must make sure that there
are no tight clothes or ormaments which might restrict breathing
and that false teeth have been removed, if any are present.

Durning induction, the anaesthetist must watch the breathing
watch the airway and watch the colour of the arculaton. The
last nstruction 13 difficult to carry out with Afnican panents
owng to the pigmentation of the skin, but there will be no
serious cause for worry if the anaesthetist takes the greatest
care 1n ensuring an adequste supply of mir or oxygen and makes
quite sure that the patient has no obstruction to breathing aither
from the tongue falling back, or from the collection of mucus, or
from spxam of the larynx.

Further details of induction are descibed later for cach drug
that 18 commonly used.

Mantenance Once the third stage of angesthesms has been
reached, the anaesthetic must be mantained at the desired level
until the operstton 1 over Dunng maintenance, the rate at
which an anaesthetic drug s given will be less than that used
for induction. If the drug 1s given at the same rate as before, the
depth will almost certamnly be increased.

Muntenance requures the constant attention of the ansesthetust.
HMA-8 24
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The respirations and the colour of the blood must be observed
all the time. 1f the blood becomes dark, the patent has not
got @ propet sy OF 18 well mnto the fourth stage itk *
failing crrculation this must be corrected at ance 1f the respitd
tions become shallow the patient 12 becoming ather 100 light

there 18 1Y movement of the cyebdl——\f the hd 18 ifficult to
rawe the patent 18 too light- The cyelash reflex can also be
1ested, but one must NEVER test the * corneal reflex  This 1
done by ouchtng the cornea with a finget andt18 bound to cause

During the operanon the surgeon ™Y complain that relaxation
1s insufficent.

Thas 18 not ant \ndication for the angesthetist £0 endeavour 0
incresse the depth of the anacstheti© \mmediately The first
step must be to theck the adequacy of the mrway BY checking the
pontion of the hesd, the posntion of the tongue and the presence

throat this 18

or absence O ucu! ¢ pecause the muscie
tightness msY be due to the patient strugghog for v°

"The depth of appesthesi reascd only whe one 18
satsfied thet the airway 1®

the amount of them that given the petter P -operstive
recovery will also be smoothet of the panent 18 yery I wwake
by the ume c to the ward. (No pauent should ever
be returned 1@ the ward until bie cough reflex h an
e 18 able t0 yorsllow seeTehio

cly d apacsthetic 18 not O for operations
on the lmbs and, ssthe operaty draws to 2 closty the anacs
can be st ty mxhuthcpaumtbndlynwﬁcwhcn
the last skan sutch 18 inserted or thE plaster of 15 completed
Dunng sbdom® operations very full relaxauon is ¥ y

has the patient
o geaduslly out of the anaesthetic- These
stages tn the operation will be observed by the anaesthetist if ke

takes on sntethigent nterest
1f the panent 12 st unconsclous when he leaves the theatr®

the anaesthetist must take yery great re that he has an & cquate
acwsy  Allmucss must be cemoved from the throat the patient
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must be turned on to his side and supported 1n that pomion with
pillows and an arnfical airway must be left 1n hus mouth until
he sttempts to spit 1t out htmaelf

Anaesthetized patients withstand movement badly and al
movement from the theatre table to the bed must be amooth and
gentle. Rough movement may precipitate shock if there has
been much loss of blood dunng the operation.

THE USE OF VARIOUB DRUGS FOR GENERAL
ANAESTHESIA

Intravenous anaesthena

The most frequently used intravenqus drug 1s Pentothal
Sodrum. It 1s supplied 1n ampoules which contain esther half 2
gram or 2 whole gram of the powder which must be dussolved 1n
sterile water One gram of pentothal 1s 2 lughly dangerous dose,
and more than half 2 gram ahould never be made up It should
be dissolved 1n 10 c.c. of sterile water to make = 7 per cent. solu-
tion. Very great care must be taken not to mject pentothal into
an artery as 1t may cause gangrene of the himb

After the drug bas been mjected 1nto & vein, 1t takes a Iittle
tume to get round the arculstion and have its effect on the
brun, so the drug must be injected cautiously Two to three
c.c. can be mnjected quite quickly 1ato 2 healthy adult, and then
there should be a short pause while the patient 1s watched care
fully he should rapidly become unconscious and start to bresthe
regularly This safety pause will also sllow an acadental
intra-artenal injection to be noticed. If the pattent complans of
sudden severe pan in the arm, intra-artenal mjection ahould be
suspected no further pentathal mry be given, but 10 cc. of 2
per cent. procune should be immedistely drawn up 1nto another
syringe and injected by the same needle, which 18 not moved
until this 13 done.

If however ansesthemz 13 progresung smoothly further
injections can then be given cautiously at the rate of § c.c.
ata time. By the time the whole 10 c.c. have been njected the
surgeon may have completed his inamon of an abacess or reduced
afracture 1f he has not, an mhalation ansesthetic will be requrred.

As 300n 25 the patient becomes unconscious, the pulow must
be removed from under hus head and his head turned to one side
to prevent the tongue and jaw falling backwards and obstructing
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breathing  Spasm of the larynx may develop on rare accasions
and pentothal should never be given unless an mrway an oxygen
cylinder and a face-mask are avalzble so that oxygen can be
given to the patient under pressure. Tho sirway must be big
enough to reach past the back of the tongue.

If the patient 1s angemic, or if he has been shocked, & very
small dose of pentothal may be quite sufficient to mduce anaes-
thesie, and 1t will then be dangerous to inject even -3
c.c. quckly It must also be remembered that the circulation
18 much alower 1n old people than 1 young ones snd no more
of the drug must be given until the previous portion has had
tume to get round to the brain and to take its effect there.

(The student may gee larger doses injected quickly by a
specialist anaesthetist, but this 1 only done when 1t 18 to be
followed 1mmedistely by the skilled admuustration of gas and

oxygen )

Inkalation anaesthena

Ether Ether 1e quite the safest of all the ansesthetic drugs
used for general anaesthema. It 1s stll however a dangerous
drug and must be treated with respect.

Ether can be used as the sole anaesthetic agent for both
induction and mantenance, or 1t may be used for maintenance
only after ancther drug has been used for induction.

The chief difficulty which anises with the usc of ether 1 that
it 18 extremely irntant, Spasm of the larynx can eamly be caused
duning mduction or duning the change-over from another drug
to ether

Ether 1s also very wrrtating to the comjunctiva. The eyes
must be carefully protected both before the anaesthenc 18 started
and all through the snsesthesia.

Very httle spasm of the larynx will occur if the dose 18 in
creased very gradually A wad of gamgee tissue (wool enclosed
in gauze) 1s placed over the patient s face 1n order to protect his
cyes and the aperture n the wad is adjusted so that the whole
of the nose and mouth are exposed. The patient 18 then told that
1f he breathes quietly and gently he wall soon fall aslecp

The ether must then be given very very gradually The mask
may be placed on the patient s face and a few drops allowed to
fall on 1t. Then, a8 the patient becomes accustomed to the
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amell, the doae 18 gradually increased. Alternattvely some ether
may be poured on to the mask and the mask held a httle way
from the patient s face. As the patient becomes used to the drug
the mask 1s slowly lowered until 1t 1s resting firmly on the gamgee
tissue.

Ether evaporates very quickly, and the mask must finally be
placed firmly on the face so that the patient can only breathe
through the mask and not round the sides.

As so0n as the patient 18 asleep the pillow must be removed,
the head extended on the neck and the chin bfted up

The dose of ether 15 slowly 1ncreased until 1t 18 being grven 1n
2 amall but steady stream. If the patient holds his breath or
develops epasm, the adminustration s stopped at once and, if

the mask 18 very wet with ether the whole mask 13 removed so
that the patient may have & few breaths of air  As soon as the
spasm has disappeared the mask 1 replaced and slow induction
started agun.

It may appear to be strange, but the more careful and slow
one 18 over the induction, the quicker will the patient reach the
thurd stage. This 13 because one has been able to avord laryngeal
spasm altogether

Dunng wmduction, the head must be kept extended on the
neck and the chin hifted up  Once the patient has relaxed suffi-
ciently, the mouth 18 opened and an urway inserted the airway
must be of the nght mxe. When the desired level of anacsthesia
has been reached, a steady dnp or small stream of ether 1s con-
tinued 1n order to maintmin the ansesthesta 2t the nght level.

Chloroform  Chloroform was one of the first ansesthetic drugs
ever used, about a hundred years ago It 18 very much more toxic
than ether and can cause permanent damage to the liver 1t can
also cause sudden death dunng induction resulting from damage
to the heart and 1t can cause a bumn of the skin or of the con-
Junctiva.

Chloroform 1s sometimes used for induction followed by main-
tenance with ether and in some hosprtals 1t 18 used for main-
tensnce as well. If 2 medical asmstant finds himself 1n 2 hospital

where only chloroform is avalable, and he 1 aaked to give an
anacsthetic, he must beware.

Induction is very much eamer than with ether, m fact o u
dangerously easy ‘The author hss seen a fatal case 1n which 1n-
duction was given by chloroform  the drug was poured on to the
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mask the child developed tome apasm, more drug was poured
on the mask, the chuld took one big breath—and died

Only drops of chloroform must be used, never a stream. The
mask should be held a little way from the face by one finger
placed between the mask and the gamgee, 1n order to allow the
patient to breathe plenty of air together with the chloroform, and,
us with all general anaesthetics the airway must be kept clear

Once anaesthens has been achieved, a very small quantity
of chloroform 1s required for maintenance. Too much soon
causes dangerous depreamon.

Ethyl chlonde  Ethyl chlonde 1s closely related to chloroform
and 1s equally dangerous. It may be only used for induction and
never for mantenance. Its greatest advantage, and 1ty greatest
danger, 1s that the third stage can be reached in 2 matter of
scconds—and the fourth stage a few seconds later

Induction 1s carned out 1n the same manner as that described
for ether The patient 13 introduced to the drug very carcfully
in order to svoid mental apprehension or laryngeal irnitation
As soon as the patient becomes unconsclous the dose may be
ncreared

Ethyl chlonde evaporates so quickly that a second wad of
gamgee, or a towel or the anacsthetist s hand may be placed
over the mask dunng induction to try to reduce evaporation.

The patient will rapidly enter the third stage if laryngeal
spasm has been avorded. Entry to the third stage 1s shown by
rapid, regular breathing NO MORE ETHYL CHLORIDE
MAY THEN BE GIVEN The anaesthetic 18 at once changed
to ether which may be poured on to the mask fairly freely Too
much ether will be dangerous, but too hittle will let the patient
come out again into the second stage A patient recovers from
an ethyl chlonde anaesthetic as quickly es he goes under with
1t—as long as he has not been given a fatal dose.

Nutrous onde  Nitrous oxide 13 obtamed in cyhnders in the
same manner as oxygen but the cylinders are coloured pale blue.
An adequate supply of oxygen must always be given with the
nitrous oxide and the gases may be led through a bottle of ether
if a deeper anaesthetic 18 required.

The ether 13 placed 1n & bottle and the two gases then pass
over the ether and absorb 1ts vapour Only a fully qualified
doctor should use a gas and oxygen machine unless specul
trarning has been given.
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Endotracheal anaesthessa  For operations on the face or chest,
aspecial endotracheal tube may be passed through the larynx into
the trachea after anaesthesia has been induced. Thus allows gases
to be passed nght down to the lungs. The anaesthetic machine 18
connected to the endotracheal tube by a long rubber connexion
and the surgeon will then have greater freedom durng the
operation

OTHER DUTIES OF THE ANAESTHETIST

The angesthetust 13 one of the members of a team. His duties do
not conmst solely of rendering 1 patient unconscious and keeping
him 30

Apart from the surgeon, he 18 usually the senior person 1n the
theatre, and he s almost always the most senior member of the
team who ts not scrubbed up

He can judge the patient s general condition better than the
surgeon can, and 1t 18 his responsibility to keep a very careful
watch on the patient The pulse must be taken at regular inter-
vals, the blood pressure should be recorded if there 18 any sgn
of shock, and the operation should be watched. If there 1s a
severe loss of blood dunng the operation, cven more attention
must be paid to the patient s general condition,

If the condition begins to deteriorate the surgeon should be
warned, end the anaesthetist should erther set up a dnp himself
or arrange for 1t to be done by someone else.

All operations should be carned out as quickly and 28 smoothly
a3 possible for the sake of the patient. The anacsthetist can be
of very great assistance by attending to the highting and the pom-
uon of the patient, among other things (ece Chapter 38)

He knows what operation 1s to be performed, and he should
sce that the patient 18 placed 1n the proper posrtion on the table,
that the table 13 1n the nght position, and that the light 18 directed
on to the wound. The ansesthetist will not necessanly do all
these things himself but he will asnst greatly if he gives any
necesaary directions to the unscrubbed nurse or orderly

The patient s clothing must also be adjusted dressings must
be removed and the patient s arms placed out of the way ‘The
arms are commonly placed by the patient s mde, with the thumbs
under the buttocks. The hand must be turned down flat and
great care must be taken not to drag the arm down from the
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shoulder because of the danger of damage to the brachal plexus.

The anaesthetist s duties are not finally completed until he hss
scen that the patient 18 fit to return to the ward, that there u no
mucus 1n his pharynx, and that he 18 placed on the trolley tn such
a position that the airway will not be obstructed. All apparstus
must then be cleaned and prepared for the next case.



CHAPTER 38
OPERATIVE SURGERY

MINOR OPERATIONS

THE majonty of the operations described in thiy section can be
performed without assistance, and many of them can be done
inthe ward The rules for asepsis given in the next section must,
however be observed as far as possible.

Many of the operations can be performed under a local
ansesthetic, but for others a short general anaesthetic will be
required. As much care must be taken over a short general
anaesthetic 28 would be tsken for a prolonged apaesthetic, and
under NO arcumstances should one person give a2 general
anzesthetic and also perform the operation. The airway must
be watched carefully the head being extended on the neck and
the chin lifted up once the patient 13 unconscious. ‘There must
alwuys be available a metal or rubber sirway forceps and swabs
for removal of mucus from the pharynx and an oxygen cylinder
and face-mask so that oxygen can be given under pressure if
necessary  These wmportant pounts cannot be attended to by
someone who 15 also trying to perform an operation aseptically

INTRAVENOUSB INFUSIONS

Saline, glucose, plasma substrtute or blood may be given nto 2
vemn. The infusion may be given through a needle 1f the patient
11 only likely to require the infusion for a short time, and 1s not
gowng to be moved from hus bed. On the other hand any infu-
sion which may be requrred for many hours or which may have
to be continued while the patent 18 transported, should be given
through & cannula which bas been inserted into 2 vemn by
operation. Operative wmsertion of & cannuls 13 also necessary
when the veins are collapsed by shock.

Infusion by needle

No anaesthetic 1 required. The followng equipment will be

required a sterdle giving set, a hypodermic synnge, a bottle of
361
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saline or whatever other solution 18 to be used, a drip stand, 2
tourniquet, some swabs and spint,

The giving set consists of a rubber cork contmining two glass
tubes, a length of rubber tubing, a dnp-chamber, a tubing
clamp and 2 needle One glass tube 18 longer than the other and
should reach to the bottom of the bottle of fld so that, when
the bottle 18 turned upside down, the gir bubbles will enter above
the level of the flud The rubber tubing 18 sttached to the
shorter glasy tube 'The needle should be of a large bore. A
fine-bore needle 18 easier to insert 1nto a vein but will not permut
flurd to run 1n quickly when this 18 required.

Procedure (1) Remove the patients jacket or trousers and
apply the rubber tourmquet round the upper arm or leg  (Use
the patient ¢ left arm 1f he 18 right handed ) The pressure should
be enough to stop the venous flow, but not enough to stop artenal
blood from flowing into the imb  As the blood flows in the
veins will steadily distend.

(a) If the giving sct 18 10 a sterile contaner this should now
be opened

(3) Scrub up carefully and dry your hands. If no sterile
towel 18 available 1t 18 better to dry your hands on a clean non
sterile towel than to allow dnips of water to drop from the fore
arms and hands on to the giving set or operation ares.

(4) Remove the giving set from 1ts sterile contaner and insert
the cork 1nto the bottle of flud. Get an unscrubbed asmstant
to make sure that the cork 18 mserted firmly and to apply the
metal clip on the base of the bottle 1f this has not already been
done, The asustant then turns the bottle upmde down and
tlowly ruses it. The needle on the ather end of the tube 18 mean
while held hugh and as the bottle rises all air bubbles wilf be
driven out of the rubber tubing The bottle is then hung from
the dnp stand and the clamp on the tubing is closed.

(5) Clean the skan, insert the needle into the vein mth the
synnge, release the tourmquet, remove the syringe from the
needle, attach the tubing and then relesse the clamp on the
tubing

The normal speed for an infuston 1s forty drops per minute
through the standard dnp-chamber This may have to be 1n
creased or decreased as crrcumstances indieate.

(6) Fix the tubing to the imb with adhesive strapping making
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sure that the tubing 1s not kinked and that the needle lies freely
i the van. The mfusion will stop 1f the opening 1n the needle 11
pressed against the wall of the ven,

Infunon by *adting down’
This procedure should be learnt theroughly as the rapid 1n
fusion of blood or a plasma substitute may be Lfe saving

Procedure (1) Collect the necessary apparatus. This will be
the same as described above, together with a cutting-down  set
and # bottle of 2 per cent. procaine.

The cutting-down set consists of a hypodermuc syninge,
hypodermic needle, scalpel fine dissecting forceps mosquito
artery forceps an aneurysm needle, catgut fine scissors cot-
ton, silk or silkworm gut, an intravenous cannula and a suture
needle.

(2) Remove the patient s jacket or trousers scrub up and set
up the giving set a3 before.

(3) Select an appropnate vein, clean the akin with spint and
Inject 2-3 c.c. of 2 per cent. procaine mnto the skin and 1nto the
subcutaneous tisaue round the vein.

(4) While the anaesthetic s taking effect, check the wmstru
ments you will require, open a tube of catgut and thread a length
into the aneurysm needle. Also thread a length of milk or silk-
worm gut into the suture needle. The cannula must also be
connected by the tubing and dnp-chamber to the bottle, and all
ar expelled from the tubing before 1t 18 clamped

(5) Make an incision across the front of the chosen vein  The
ven 13 always much deeper than one would expect, and there 13
Do danger of diniding 1t by making an 1ncision night through the
skin and mnto the subcutaneous tusue.

Next, using the mosquito forceps 1n the right hand and dis
tecting forceps 1n the left, open up the subcutaneous tusue 1n
front of and on each mde of the vein The mosquito forceps
should be closed, pushed 1nto the tissue and then forcibly opened.
The deepest part of the subcutaneous tssue over the vein, will
be found to be quite tough

(6) In the same manner open up the tusue under the vein
and pass the catgut through with the ancurysm ncedle. Tie the
Gatgut round the ven at the most distal part that 18 exposed.
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(3) Taking the blood Apply the sphygmomanometer cuff and
inflate it to 8o mm. Attach the large bore needle to the short
piece of rubber tubing and insert it into the chosen vein (A
httle local analgesic and a very small skin incision may be used )
Allow the blood to flow 1nto the stenle jug containing citrate, and
stir 1t ether wath the stirnng rod or by gently shaking the jug
in order to prevent coagulation. The blood may flow more
quickly if the donor opens and shuts his hand. When one pint
has been collected, refease the tourniquet and remove the needle.

(4) Groung the blood. Make quite sure that donor and reat
ptent are compatible

Connect the long piece of rubber tubing to the funnel, and
insert 2 piece of gauze into the funnel to act as a filter, then pour
1n some blood and get rid of all air bubbles from the tubing
Apply a clamp to the tubing

Insert the medium bore needle into a vein with a synnge, and
then connect the tubing in place of the syninge

As the blood runs into the ven, keep adding blood from the
Jug into the funnel

If a patient has a ngor duning & transfusion there may have
been an error in the compatibility test or the tubing may not
have been properly cleaned the transfusion must be stopped at
once

MAINTENANCE OF AN INTRAVENOUS INFUBION OR
BLOOD-TRANBFUSION

An infusion or a transfusion requires constant attentron. The
bottle contaning the fluid must never be allowed to run empty
3 air may be sucked mto the tubing and then into the body, with
posuibly fatal results  When a bottle 18 nearly empty the tubing
must be clamped and a new bottle set up in place of the old ene
Sometimes the dnp chamber becomes too full of fluid, sa that
the drips cannot be counted or 1t may become full of air with
the risk that the air may be sucked down the tubing 1nte the
bod;
’I‘im acaidents can easily be remedied with the help of an
empty stenle syringe and a long fine bore hypodermic needle.
If the dnp-chamber contains too much fluld the syringe 13
filled with air the tubing yust below the chamber is cleaned with
spint and the needle passed through the tubing up ito the dap
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chamber sufficient air 18 then injected into the chamber to make
t casy to count the dnps. If, on the other hand the chamber
contains too much air the long needle attached to an empty
yninge, 18 passed right into the chamber from below, 1n the same
manner as before the plunger of the empty syninge 1s then
withdrawn, sucking out the excess air from the chamber

Cessation of infunion  'This may be caused by

(1) Puncture of the vein by the needle so that the fluid no
longer enters the vein but passes into the surrounding tissues.

(2) Kinking of the tubing

(3) Pressure of the onfice of the needle or cannula agninst the
wall of the vein.

(4) Occlusion of the vein by spasm.

’ (5) Blockage of the vein, needle or cannula by thrombosis of
ood.

The fact that the end of the needle has passed into the tissues
s shown by local swelling of the limb around the mte of infusion.
If this occurs then the needle must be withdrawn and a fresh
infusion set up using 2 different site.

If, however there 1s no local swelling the first step to take 13
to adjust the position of the tubing and the needle. If the flow
still fails to start again, the tubing should be pinched close to 1ts
lower end and 2 c.c. of 2 per cent. procaine injected nto the
lower end. The pressure of the syringe will dnive the procaine
into the vein, 1f 1t 1s not blocked by clotted blood, and any spzsm
will be abolished.

When all these measures fal, the dnp will have to be taken
down and set up again, using a different vein.

CATHETERIZATION

No anaesthenc 18 required for passing a catheter but very care-
ful asepais 15 essential.

Procedure  After scrubbing up very carefully and drying your
hands with a stenle towel place another sterile towel between the
patient s thighs. Wrap a sterile swab round the penus and clean
the glans, This may be done with a 2} per cent. solution of
Dettol but asepars will be more certan if flavine 1n spint 15 used.
Thus 1s usually tolerated by the skin of the glans in arcumased
Patients but may be painful 1n the unaircumcised.
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Apply stenle jelly or liquid paraffin to the catheter, ad
up the urethra The risk of sepms will be even further
Af the catheter 19 not touched by the fingers but only with s
forceps

When the bladder 1s reached, the unnc 1s collected &0
sterile receiver or kidney dish.

INCIEION OF ABECESBES

Abacesses may be incued ether under regloml smalgest
under a short general anaesthetic,

If the abscess 13 very amall, n quick incision 1s all thet ®
quired The wound may then be-dressed wrth dry g#9e
20 per cent. saline,

Larger abacesses requure a larger mcison. Thcapcﬂt“'h"‘g:
scrub up and put on a pur of sterile gloves so that, whes
sbscess has been opened, s finger can be inseted to opes BT
branches of the abacess and to loosen and remove slougts

The abscess may be left wide open and packed with g%
soaked 10 20 per cent. saline, or part of the wound may b
and the remamnder dramed with a prece of &0 ot
One must be careful, however, tozccth:tthtdmﬂd”;ﬂ{

g-}l:hewholeofthc drauu.gexpweorxtlelwtlﬂ‘li'lu'g

EXCISION OF WOUNDB

Thu heading 11 deliberute. Exaston of wounds # m“;bfm:
umportant than suture of wounds. A wound should
sutured unleas 1t 18 of recent duration and excison h”amd

fully removed all foreign matter and all brassed axd
tisue,

be
Anaesthetse Any wound that u sufficently nz:gnd;ﬂ
included among minor operations can usually be &
local infiltration of 2 per cent. procane,

ot

ful}:"’i'd"" (1) Clean the sken wath flavine in 'P““'bd;‘w

ail 0 keep the spurrt out of the wound rtaelf then )&t s, &

umfﬁ"ﬂd the wound, esther through the mm@mﬂw
fthe the walls of the wound 1tself or into the 068

of the nenes whyeh supply the part.
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chamber sufficient air 1s then injected into the chamber to make
it easy to count the drips  If, on the other hand, the chamber
contans too much air, the long needle attached to an empty
syringe, 1s passed nght into the chamber from below 1n the same
manner as before the plunger of the empty synnge 1s then
withdrawn, sucking out the excess air from the chamber

Cessation of infusion This may be caused by

(1) Puncture of the vemn by the needle so that the flud no
longer enters the vern but passes nto the surrounding tissues.

(2) hunking of the tubing

(3) Pressure of the onfice of the needle or cannula aganst the
wall of the vein.

(4) Occlusion of the vein by spasm.
bl(5) Blockage of the vein, needle or cannula by thrombosis of

ood.

The fact that the end of the needle has passed into the tissues
18 shown by local swelling of the limb around the mte of infusion
I this occurs then the needle must be wathdrawn and a fresh
wfusion sct up using a different mte.

If however there 1s no local swelling the first step to take 13
to 1djust the position of the tubing and the needle. If the flow
still fails to start agan, the tubing should be pinched close to 15
lower end and 2 c.c. of 2 per cent. procame ijected 1nto the
lower end. The pressure of the syninge will drve the procane
into the ven 1f 1t 18 not blocked by clotted blood, and any spasm
will be abolished.

Whea all these mezsures fail the dnp will have to be taken
dw‘nmdmupngam using a different vein.

CATHETERIZATION

r'“"Jlltttho:tlcu1-|:¢-,[um¢:clt'urpumngxlmt.hcf.cr but very care
ful asepus 15 essentral

Procedure  After scrubbing up very carefully and ur
bands wnth ¢ sterile towel place another ltc:-"]c{owcl S?;cgeny:hc
f‘h‘“em s thighs YWrap a sterile swab round the pemus 2nd clean
D:uihm This may be donc with & 2} per cent. solution of

), ut ssepsis will be more certain if flavine 10 spinit 15 wsed.
' wsually tolerated by the sk of the glans 1n arcumased
Petents but may be panful in the uncreumesed,
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was described in the last chapter an anaesthenst can be of very
great assistance by supervising some of this work, The “clean’
nurse 18 also responmble for supervising the work of the un
scrubbed jumors.

The anaesthetist See Chapter 37

The surgical asnstant  The pnncpal responsibility of the
ussstant 18 to make the operstion eamer for the surgeon by
swabbing retracting tisaues gently so that he can see better
and passing tnstruments as they are required.

If the asmistant knows hus surgeon s methods, he can tell what
wnstrument will be required next, and he wll cither have the
instrument ready or ask the clean nurse for it. When a team
1 working well, the surgeon should not have to take lus eyes from
the actual operanion for one moment, and he should not have to
ask for more than a very few instruments or hgatures.

The semsor or *clean , nurse  This 1 the nuree who scrubs up
and 13 1n charge of the instrument trolleys  He or she is usually
the senior member of the theatre staff and 1s responsible for the
duties of the yuniors

Long before the operation starts, the theatre nurses should
study the operating list and get out of the instrument cabinets
the instruments that will be required for each operstion. It 1s
very difficult to learn s whole list of imnstruments from memory
but 1t becomes much emster if the staff know the surgeons
routine and think of the order 1n which the instruments will be
used-—first swabs, sponge holding forceps and acnifiavine 1n
sput to clean the skin then towels and towel-clips then scalpel
and dissecting forceps, next artery forceps, tusue forceps and
retractors etc.

Only such instruments as will be required should be sterilized
and set out for each operaton While an operation 1s being
performed, the instruments for the next operation can be
placed ready 1n the sterilinng room and then sterilized and tud
out on trolleys by one of the juntor staff

Fumor or amistant nurses A very great deal of the smoothness
and speed of an operating theatre depends upon the proper
traming of the junitor staff

Before the surgeon begins to scrub up the nstruments for
the first case should have been sterilized and lud out, lotton
bowls filled and mackintosh sheets lithotomy posts or sand

bags Ind ready if they are hkely to be required
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The procedure will be even quicker and smoother if the
senior nurse scrubs up early and lays out the instruments by
hand 1nstead of with Cheatle s forceps  Thus reduces the number
of people moving about 1n the theatre and, when all instruments
are ready the nurse can prepare any necessary ligatures and
thread needlea.

If all the above has been done and nothing forgotten, there
will be no need for any of the junior nurses to leave the theatre
agam until after the pattent 13 1n poston and the surgeon has
put on hus gown and gloves and actually begun the operation.

Where there are two junior nurses, each should be given s
particular job  One will assist the angesthetist and will help to
get the patient into position, adjusting the light and removing
the dressings, etc. The other will be responsible for tying the
gowns of the clean nurse, the surgeon and his asastants and will
be responsible for carrying out any instructions of the clean
nurse

When the surgeon and his asustants move to the opersting
table, both jumor nuraes must check the posrtion of lotion bowls
swib buckets, etc. and must adjust the heght of the table as
denired.  Ope should stand by with & kidney dish or other
stertle bowl to recerve the sponge-holding forceps

Only when the operatton hss begun and 1s progressing
smoothly should one of the nurses withdraw 1n order to clean the
mstruments and hipen from any previous operation and to pre
pare the instruments and trolleys for the next operation.

If there 18 a second sasmstant nurse, he or she should NOT
leave the theatre throughout the operation. She will be respon
sible for collecting and counting all used swabs snd she must
be ready st once to make any adjustments to the tables lotnon
stands, etc. as they are required.

If the scrubbed up nurse wants something from outmde the
theatre, the 1nmde nurse should not go and get 1t herself but
should ask the outride nurse to do so

When the operation 1 nearly over the outside nurse must
be warned. She must check that the trolley or stretcher 1s ready
for removal of the patient and then come 1nto the thestre agun
to remove tnstruments, used bowls and used linen. She can
also asust 1n bandaging and removing the patient.

The sentor nurse should not take any part 1n this work unless
there 13 only one jumor nurse. If there 13 adequate staff, the
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sentor nurse should scrub up again at once 1n order to be ready
to lay out the wnstruments for the next case, when they are
brought in on the stenliver tray

After removing the patient, the juntor staff rapudly clean the
theatre and then carry on as before—one to assist the anaesthe-
st and the other to tie the gown of the sentor nurse, fetch fresh
mytruments and lotion bottles and tie the gowns of the surgeon
and his assistants

ABEPS1S

It s unnecessary to emphanze that cvery effort must be made,
from beginning to end, to prevent any infection from entening
an operation wound Absolute stenlity 1 probably impossible,
but as long as bacterial infection 18 #8 low &3 can be achieved, the
body should be able to deal with the few bactena that enter
Infection may enter the wound from the aur, the theatre linen,
the instruments, or the hands of the surgeon or his sssistants.

The asr
Bacteria can enter the air from many sources The chance that
infecion will reach the wound will be increased if the mr
stirred up by a draught blowing through open windows or by 2
fan
1n many tropical countries 1t 18 1mpoasible to work unless the
air 18 cooled 1n some way but every care must be taken not to
have more breeze blowing than 1a absolutely essential for comfort.

In an 1deal thestre, stenle sr is gently blown in near the ceil
ing and non-sterile air extracted near the floor The ar can be
heated or cooled as necessary It 18 quite wrong to have the
system working from the floor to the cailing as that will suck up
dust from the floor

The number of bacteria 1n the air can be further reduced by
carefully clearung the thestre furniture, and this must include the
opersting theatre lamp and all hight flexes. The author has seen
an acute pentonitis caused by the falling of dust mto an open
abdomen from an uncleaned hight flex.

Bactena must also be prevented from being brought into the
room by staff or patient. NO ONE should be permitted to enter
2n operating theatre at gny tme weanng their outdoor shoes and
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clothes. They must always put ona clean gown & cap and a mask,
and put clean cloth or canvas covers over their shoes The
scrubbing up team should serub up 1 a separate room and only
enter the theatre when they are weanng a sterile cap, mask,
gown and gloves and clean boots, or shoe-covers

One must not forget the bactena that can enter with the
patient. These cannot be entirely excluded, but they will be
very much reduced if the patient has been properly bathed and
the skuin prepared. The skin 18 always cleaned agawn in the
thestre with an antiseptic 1n spint before the operstion 18 begun.
The towel used tn the ward to cover the skin after preparation
must be stenile the bandages used to fix the towel must be clean
and ward blankets must never be allowed 1n the theatre.

Finally, when the sheets, towels, dressings, etc., are removed
from the patient they must be removed gently and carried out
of the theatre or gently folded over the patient so that bactens
will not be ehaken out tnto the theatre air

Theatre bknen and wstruments

These are stenilized by various means and they are not safe unless
there 18 not a mngle bacterrum on them. It 18 for this reason that
mstruments should be stenlized just before each operation and
not laid out 1n the theatre at the beginning of the morning to
remain there all through the opersting hist.

Sterilization 18 carmed out by autodaving by boiing or by
chemicals. All kinen and instruments must be absolutely clean
before they are sterilired, and this 1s particularly important when
chemucal sterilization 13 used. A small clot of blood 1n the unge
or corner of an instrument may cover bactenz and protect them
from the duinfectant. Bowls may also be sterilized by flammg
a smal} quantity of methylated spint 18 poured into the bowl and
lgm[ed.

Autoclaving sterilizes by steam. The stesm 13 drven by
pressure right into the centre of the drums and nght through
the linen 1nside them. The pressure also raises the temperature
ofthcuummthnxtuhxgherthmthﬂofboﬂmgmtcr It
most 1mportant, when uaing an autoclave, to make sure that the
drums are not packed tightly with linen. If this 15 done the
steamn will not be able to penctrate as far as the centre.

Bouling 15 the most ususl method used for the sterilization of
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nstruments  Frve minutes’ boiling will destroy all the ordinary
pathogenic bacteria, but twenty minutes’ 18 required to destroy
tetanus and other spores  Five minutes’ boiling means five
manutes at 212° Fakrenhert 1t 18 of no use putting instruments
1nto a stertlizer which 1s not yet bothing and then removing them
five minutes lster when the water has only been boiling for a
minute or two Non stenle mstruments or bowls must not be
put 1nto a stenlizer when other instruments are already there or
if they are, another five minutes must elapse before any are
removed.

It 13 commonly believed that sharp instruments are made
blunt by boiling This 18 not so but they will be blunted if they
are put 1n the sterilizer with other instruments, unlcss the sharp
parts are properly protected by wrapping them 1n gause

Chemical stenhization has two purposes One 18 actually to
destroy bacteria and the other 18 to mmntan the sterility of
instruments, syringes ctc. that have been stertlized by other
means until they are required.

It 18 best to boil aZl instruments, but if chemical sterilization
1s preferred for sharp instruments, then pure Iysol or 5 per cent.
Dettol 1n spirit should be used these will sterthize clean 1nstru
ments 1n tWo minutes

More diluts solutions of lysol will sterilize instruments if they
are left in the eolution for several hours and they may also be
used for the storage of stenile instruments. Another useful
chemical 18 formaldehyde. This 18 commonly used for the
sterilization of catheters, especially ureteric catheters The
formalin may be used 1n solution or 1t can be used as tablets
from which formalin vapour will rse. Stenhization by formalin
requires expoaure for twenty four hours

Synnges, hypodermic necdles, suture needles and sharp
instruments can all be sterilized by boiling and then be kept
sterile and free from rust by immermng them 1n the following
solution

Borax 15 grams
Sol. of formaldehyde 25 c.c.
Phenol 2 grams

Water to 1,000 C.C.
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NAMES OF INSTRUMENTS

All members of the theatre team should know the names of the
common 1nstruments and their uses. Thexe include the mouth-
gags and mrways used by the anacsthetist.

The surgical instruments are best remembered by the order
tn which they are commonly used. The nsmes of some special
instruments should also be learnt.

It 15 not possible to describe these instruments 1 words the
student must sce them, examne them and discuss their uses with
members of the theatre staff  The more important imstruments
are listed below

Common general instruments are

Sponge holding forceps

Towel-clips

Scalpels

Dusecting forceps toothed and plan

Bcussors  sharp-pointed or blunt pointed, curved or flat

Tissue forceps Littlewood s, Lane s and Alhs s

Retractors  sharp  blunt, Langenbecks  self retmming—
abdominal and vulval

Artery forceps curved or strught Spencer-Wells (5 . and
71n.) Kochers mosquite

Gall bladder forceps

Needle-holders

Probes

Binus forceps

Ancurysm peedle

Volkmann s spoon

Trocar and cannula

Suture needles round bodied or tnangular (cutting) straight,
curved or half-arcle small medium or large

Michel chips and introducers

Bone instruments
Hammers
Chusels
Ostestomes

Gouges
Amputztion saws
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Bone wnstruments—continued
Bone-cutting forceps
Stetnmann pins and stirrups
Pertostea! clevators

Other spectal enstruments
Vulsellum forceps
Utenne dilators
Utenne curettes—flushing and plan
Adenoid curette
Scalp forceps
Trephine
Gigh saw
Trachestomy tubes
Bougies or sounds
pe
Cystascope
Sigmordoscope
Intestinal clamps
Stomach clamps
Plaster shears
Plaster scissors
Plaster benders
Plaster opeming forceps

TABLE POSITIONS

Most operations are carned out with the patient lymng on hus
back. The hands are placed out of the way either on the patient s
chest, under hus head if he 13 conscious, or by s mide, In the
latter case the hands are opened out fat with the paims down and
the fingers strmightened the thumbs are then tucked under the
buttocks It 1s emphasized again that great care must be taken
not to drag the arm down from the ahoulder as this may damage
the brachisl plexus if the patient 1 deeply anxesthetized

Lathotoms position

Thue s uscd for operations on the penineum, the anus or within
the vagina. The patient s legs are rused upwards and outwards
and fixed to specal posts the foot end of the table 1s lowered and
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the patrent brought down the table until the perineum projects
over the end. The table 1 moved towards the head end of the
theatre so that the light can be shone on the operation area,

Modsfied Iithotom) posttion
The full hthotomy position should not be used for cystoscopy
31t tilts the pelvis too far and 1t 1s difficult to see 1nto the bladder
The legs should not be fully flexed and the penineum 1s not
brought nght down to the end of the table. Specal posts may be
used if they are available.

Trendelenburg position

Ttus gives & good view into the pelvis from an abdominal inczsmon.
The foot of the table 18 lowered and the rest of the table 18 then
tilted so that the head 1s down. The patient s knees should be
placed opposite the break in the table and the legs tied to the
lowered end  Great care must be taken not to damage the pop-
liteal vessels and nerves  Special shoulder rests are provided on
some tables to prevent the patient from sliding off but these are
dangerous if the patient 1 fully relaxed, as they may damage the
brachul plexus The surgeon s view 1s further helped by the fact
that the intestines move with gravity towards the duphragm. A
pack 18 usually used to keep them there.

Kidney position
The patient 15 placed on his mde. The lower leg 18 flexed up
towards the abdomen, and the upper leg 18 stretched out strmght.
If x sandbag or special cushion 1s placed under the lom the
idney area will be well

The upper arm should be supported on a specual rest

Thoraac operations

A posttion mimular to the kidney posttion 13 usually adopted so
that the chest may be opened from the side.

NAMES OF OPERATIONS

A great number of operations are given names by usng the
Latin name of the part of the body and then adding a suffix
which has a particular operation meaning
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The commonest suffixes are listed below together with ex
amples of their use.
-otomy To cut into For example
Gastrotomy
Cystotomy
Cholecystotomy
Laparotomy
Arthrotomy
Osteotomy
-ostomy To make a temporary or permanent opening from 2
hollow organ to the surface or between two hollow organs (from
the Latin os meaning mouth } In some cases the s 13 com
monly, but incorrectly, omitted Examples
Gastrostomy
Colostomy
Tracheostomy (commonly known as tracheotomy)
Gastro-enterostomy
Cystostomy (commonly known as cystotomy)
ectomy To remove For example
Haemorrhoidectomy
Gastrectomy
Salpingo-odphorectomy (removal of tube and ovary)
Hysterectomy
Cholecystectomy
Appendicectomy



CHAPTER 39

POST-OPERATIVE CARE AND WARD
DRESSING ROUTINE

GENERAL POST-OPERATIVE CARE

THE pnncipal objects of post-operative care are to relieve pamn,
prevent post-operative pulmonary complications, and prevent
the formation of pressure sores, as well as treating the wound
ttyelf

Ponition of the patient

On return from the theatre, the patient may still be unconscious
10d may still have an airway 1n hus mouth

If thus 13 50 he should be placed 1n bed on Ius side, with the
head turned well over for drainage. The airway should be left
1n until the patient 1s sufficiently consczous to remove it hrmself
or to attempt to spit 1t out.

Once the patient has recovered from the cffects of a general
anaesthetic, he should normally be given one or two pullows and
be encouraged to turn freely nto different positions. If he1s un
able to do 50 himself this should be done for him every two hours
Frequent movement of the patient will not only reduce the chance
of pressure sores developing but will also reduce the chance
of pulmonary complications

The patient should not be given a back-rest or st up
Fowler’s posttion unless this 15 specually ordered. This posi-
Bon prevents free movement of the body and, as the patient
tlips down the bed, 1t very much reduces chest expanuon. A
pillow should never be placed under the knees because of the
nak of thromboms of the vens of the calf

The pattent should be encouraged to get out of bed as soon
8 possible and mt 1n a chair for a short ttme  then to start walk-
=g about the ward and to go to the toet umself The patient
;"“Yh“’ﬂomnmnmbcdfonlongumeuftaoperwum on the

ower limba or when he 18 serioualy ill but the earlter he can be
g0t up the better

379
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if the bladder becomes distended and the patient 18 unable to
pass urne, treatment will be required for relief of the distenaton,

Carbachol or prostigmine may be given by injection, and
these frequently relax the sphincter ‘The patient may also find
1t eamer to pass unne if he 1s allowed to stand up or even vimt
the lavatory, as long as he 13 fit to do so

If the Carbachol fails to have the demred effect 1t can be
repeated 1n half an hour and, if the patient has still not passed
unmne, this may be followed 1n another half-hour by catheten
zation with full aseptic precautions.

Repeated catheterrzation will be required whenever the bladder
becomes full until the patient 18 able to pass urine by himself

The bowels

A slight degree of paralytic tleus always follows an operation
mnsnde the abdomen, and some degree of constipation 1 common
after any operation.

As the 1leus submdes, the patient may begin to feel some dis-
comfort and colicky pain. This 1s due to irregular penistalis
and the pain will only be made worse if the patient 1s given
purgatives at this stage,

The bowel should be kept at rest and the patient given 2 light
diet for one or two days unless he has been ordered fluids only
or nothing at all by mouth.

On the evening of the second post-operative day the normal
pattent 18 given a muxture of cascara and hquid paraffin and,
on the following morning an enema 18 grven if the bowels have
not moved ngturally Castor oil should not be Pmcnbcd It
may cause severe colicky pan and once the bowels have been
emptied, 15 frequently followed by a further period of constt

ation,
P Thereafter the patient may take a full diet, and the bowels
are kept regular by laxative drugs as required

Constipstion 18 frequent 1n patients who are confined to bed.
It 18 better to give & dose of cascara every evemung 1if necessary,
rather than to wait for two to three days and then purge the

panent thoroughly

Haemorrhage from the wound

Post-operative hzemorrhage 1s cither delayed primary haem
orrhage or secondary haemorrhage. The latter 1s due to gross



POST-OQPERATIVE CARE AND WARD DRESEING 383

sepxs which has eroded through the wall of a large blood vessel
It used to be a common sequel to operations n the days before
ascpus was introduced to operating theatres and in those days
quite & large number of major operations were amputattons which
mnvolved ligature of the major vessels of the kmb At tumes hot
tar was used to cauterize the wounds, instead of using ligatures.
(Mujor operations on the abdomen and chest could not then be
performed owing to the lack of anaesthetics )

The tourniquet which 15 80 often tied to the end of the bed of
an amputee 18 a relic of thoze bygone days 1t 18 no longer neces-
sary as secondary haemorrhage has virtually been abolished.

primary, or reactionary haemorrhage 13 more
common. The surgeon will always try to make sure that the
wound 1s dry before he closes the skin, but bleeding may start
tgun from small vessels, especally 1f the blood pressure was
lowered dunng operation by the use of a spinal anaesthetic or
from operative shock or if the tissues have been roughly handled.

If haemorrhage 13 severe the patient will have to be taken
back to the theatre so that the wound can be reopened and the
bleeding point caught.

More frequently however the bleeding 13 & capillary ooze that
an only be controlled by pressure, as there are no major bleeding
points to higature. In order to do this properly the dressings must
be taken right off and a fresh dressing wool and bandage applied.
A blood-clot will be found under the dressing when 1t s removed,
tad blood will be found flowing out between the clot and the
tkin, Bleeding may still continue if this clot and dressing are
1‘;—’: on, and fresh wool and a bandage are placed on top of the
o

If the bleeding 1s from a imb the mb must be elevated.

BPECIAL POST OPERATIVE CARE

Operations on the bowel stomach and chest
g!:hutw:ﬂbereqmrcd, s descnibed 1n Chapter 36, and all dnp

ud and gastric aspirstions must be recorded

A thoracic case may have had a dramage tube pleced in the
Pleunl canty and ths may have to be connected to a suction
Pparutus or drained into a bottle. The tube must be long enough
tl1'l‘\:l.d:ntc»\‘.hebo‘u:omoft_hebot:\‘.le. and the end of the tube
must lic under the surface of the antseptic placed in the bottle.
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Sterile gowns are not worn, nor do the members of the team
have to scrub up and put on stenle gloves The hands are
washed carefully until they are clean and they are then dned ona
clean towel which does not need to be sterile. It 15 most tmpor
tant to dry the hands so that dnps of infected water will not run
down to the ends of the fingers

The dressing steelf 15 done by a ‘no-touch’ technique 1n
which stenfe dressing forceps or dissecting forceps are used
for cleaning the wounds and applying the sterile dressings. Only
the handies of the instruments are touched by the nurses, and
thereby infection 18 virtually prevented

Each surgical ward must have a stenlhzer in which the bowls
and instruments are sterilized before the dressings start the
sterilizer 18 kept boiling until the dressings have all been com
pleted and the instruments and bowls have becn cleaned
sterihized again and put awsy

The other principal requirements are drums to contan stenle
towels and dreasings a good supply of water, soap and towels
and buckets to recetve soiled dresuings and bandages.

Techmgue
The minimum team consmsts of three nuraes or dressers

One 18 the trolley nurse, in charge of the drums, dressings and
lotions the second 1s 1n charge of the actual dressings while the
third 18 the asmistant nurse and general helper

The trolley nurse 'This nurse will wash and dry his or her
hands before the dresungs start, and need not do so agun. He
lxys out on the trolley the necessary drums, lotion 1n bowis and
two stenle kidney dishes. ‘T'wo pairs of sterile forceps arc placed
m each kidney dish wath the handles projecting over the side,
und the drums are opened.

The dresung  The helper undoes the bandages of the first
case and discards them into one of two bucketa. Very dirty
ones will be destroyed relstively clean ones should be washed
stenlized and used agun

He then washes hus hands, removes the outer dressings of the
next case on the list, washes agun and returns to assist the
other members of the team.

The trolley nurse takes s swab of wool or gauze from the drum
with s forceps and passes 1t to the second nurse. The Istter
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receives the swab with Aus forceps taken from the second kudney
dish  If he s careful not to touch the trolley nurse s forceps, then
the trolley forceps can be used for the whole of the dressing
round. If they contact the forceps which have touched the
wound they must be discarded at once and not inserted nto 2
sterile drum or a lotion bowl.

While the second nurse removes the old dressing and swabs
the wound clean, the trolley nurse prepsres the new dresmng
using hus forceps the whole time. (If a dresming 13 very adherent
1t may he sonked off by pouring sterile saline on to 1t from &
bottle. The bottle should have a rubber cork with a long bent
glass tube and a short gless tube passing through the cork for ease
n pourtng  The bottle s kept on the dressing trolley )

The second nuree takes the freah dresaing agan being careful
to sec that hus forceps do not touch the others He applies the
dressing receives and applies wool, places his forceps in their
receiver and apples the bandage.

Meanwhile the helper has brought two clean sterile forceps
in thar own receiver from the stenilizer He now removes,
cleans and sterilires the used ones

The trolley nurse moves the trolley along to the case that has
to be done pext, while the second nurse washes his hands and
the helper moves the buckets over

The procedure sounds complicated, but, with good team-
work, each dressing should take less thsn five munutes No
vround 18 exposed to the air for more than one or two minutes
and no fresh infecnion ahould occur

Ward rounds

One last source of tnfection 13 exposure of wounds dunng the
surgeon s rounds

Outer dressings may be removed before the round starts, but
the dressings themselves should not be disturbed unless there 1s
an excessive amount of pus. Leaving on the old dresung keeps
the wound from exposure to the suir and 1t also allows the sur-
geon to see how much discharge 13 present.

Duning the actual inspection by the surgeon, no talking should
take place near the wound.

The dresning 1self 18 removed with sterile forceps a new
of forceps 1s used for each case. If the sterile forceps m:p:lllr
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placed 1n a kudney dish pointing the same way, they can be taken
out by their handles without the other end of any of them being
touched.

The dressing may be removed completely and discarded, and a
fresh dressing applied This has the disadvantage that bactena
will be scattered 1n the air, and a second pair of clean forceps will
be required to pick up the clean dressing from the tray which i
beng carned round. It 1s also uneconomical in the use of
dressings

A better procedure 18 for the surgeon himself to take & patr of
clean forceps and hift up the old dreasing  In many cases he will
be able to sec all he wants to without removing the dresming
completely With the same forceps he replaces the dresaing
agan at once and the wound has scarcely been exposed to the ur
If he requires a fresh dressing this can be passed to hum by 2
nurse usitng another par of forceps, which are not allowed to
touch those 1n the surgeon s hand.
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Technical terms not defined m the text are shown 1n efalic type,
together with the page reference to their first mention 1n the text.
Page references 1n black type indicate the main reference to the

topre.

Abdamen, sarte 240

~ bullet wounds of 249

- genenul conditions of 250
of

~-—dcloted, 344

-operations on 349 334, 376

~ rigidity of 242, 244, 252 269

~smb wounds of 249

Abdounal walls, injury of 249
Abduction 10

Abortioq, 330

Abrarion, n. mild wound caused by
scraping the skan egeinst & bard
object, 39

Abscess, 61 64, 65
~amoehic, 237 291

- sppendreular 254, 278, 279

- Brodie s, 80

~ ischio-rectal,
— of breast, 229
~of lung, 238
~pelvie, 353 3ag
~ perincphne, 293, 297
- perfurethral 316 30
retropharyngeal, scute 217
-~ tuberculous, 189 ary
~ subphremc, 253 192
Actmomycosts,

97
Actrte (10 movement or excrcises)
adj movement carmed out by the

z‘d“"ﬂlpmrofthcmumt,
3

Acute sbdomen, 240

Adduction, 10

Adenltss, se¢ Lymphadenitis

Adenocarcinoma, 102

Adenods 217

Adenomas, 100

Adhkenons ©n. bands or sheets of
fibrows (scar) tmsue formed by
the body as a result of inflamma
ton, 53 54

Adbemions, penitoneal, 141 254

—~ - tuberculous, 254, 27

Adrunlme,uxmddnnxmnfmth
local amalgena, 346

Air mfectron from, in theatre, 372

«~—m wardy, 385

Airway arnficial 336 357 379

Albmo 1 s person whose akin con
tamns no pigment at all (from the
Latin, mexmng white) 134

Albununuris, 339 342

Alcobol indulgence in, 313

Alcobolic mtocation 201

Amputations 16 g5 96 107 116

~lower lunb g5 96 107 137 1781~
173

~ post-operative treatment of 381

— Symes, 137

—upper lmb 116 134

Awputee 1.8 patient who has lost &
Lmb by emputation, 383

Anmserma from caranoms of cae
cum, 28t

389
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Ansemia, from carcinoma of stom
ach, 272

— from haemorrhoids 287

- frun internal bsemorrhage 343,
331

~ from peptic ulceranon, 270

- from vaginal bleeding 326 3302

Anagrobc  organftms  organsmos
which grow in the absemce of
oxygen, and whose growth 18 1n
hibited by the presence of oxy
gen, 86

Anaesthesia, general 34

~ — ufter fallure of -pmnl lnalguic‘

~~depth of 350

- -~ endotrachesl, 359

— - for masion of abscess, 345

-~ induction of 353

—~ inhalation, 356 see also mdl
vidual drugs

—~in obatetnics 332

~~in trestment of cut throst, 221

—~1m treatment of head myuries,
198

~ — - respuratory obstruction m, 356
— — laryngeal spasm m, 218 351
— — mamtenance of 353

- - gverdosc of, 350 355 357 338
— — pre medicanon for 352

350 354, 356

~—stages of 350

~—techmque tn 352 see afto In-
dmdual drugs

Anscstheust essitance for 371

— duties of, 359

~ — after failure ofq:mdm;lsmn
Mo
- = for blood fusl 365 366

INDEX AND GLOBBARY

Analgesia, local, for vessel spasm,

~~for operations on lower ab-
domen 349
~ -~ for operations on lower lunbe,

349

—~ for operstions on perineum 348

—~for reduction of strangulated
hernia, 266

— ~ post-operative trestment, 380

-~ technique, 348

— surface, 345

—~ for passage of soundw, 345

—-~m ear nowenndth:mnn'(ery
211 M6

Arnalgens n adrug which s capable

of reducing or suppresung pain,

142

Aneurysm, 107
Angine Ludwig’s, 221
Angroma 99

Angrosrcoma, 103

Angulotion, n. used In the descnip-
tron of a fracture of a long bone
when the broken parts lic at an
angle to each other instead of
being in the same strught line, 42

Anima| bites, 36

Ankle, acthritis of 161

~- fractures of 142

— functicnal snatomty of 141

~injunes of 141

~ position of function 137 159

~spruns of 141 143

-~ subluxation of 141 143

- -in finger surgery 112 146

- imperforate 286
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Anus, lithotomy position for opera
tions on 376

~xmnns of 288
Appendicitls, 276

- sarte, 240 281 268 277
~—abscess in, 254 278
-~ pathology of 277

Artery mjection of pentothal mnto,
335

Arthrits 81 see alo under mdm
dual fomnts

~ gonococeal, 81

= of lower lmb jounts, 158 exarm
nahonin, 169 septic, 160 symp-
toms and mgns 159 traumatic,
160 tuberculous, 160

- of upper mb jomts 134 gono-
coccal, 135 septic, 134 tuber
culous, 135

—oiteo- 104

== In lowrer hkmb jeants, 158 161

~ pneumococcal, 81

~ PYDgenic, sephic or suppurative
54, 78,81 82

€ suction

Asnsant, surgical, dutes of, 370

391

Atroply  n. having vwasted sway
v to dmunsh in size or function,
12, 322

Atropine for pre medicanon, 352

Arscultatron, n. exammation of the
chest or abdomen by the car
wusually with the mud of a stetho-
scope 234, 241 255

Autodlave n. large apparatus used
for sterilmation of lnen, etc,
under steam pressure, 373

Avascular adj without a blood
supply or

Avareular necrons n. death of nssue
caused by mterruphon of its
blood supply 10§

Avulse v to tear sway avuision
142

Bacilly, 57

—acid fast, 58
Bacteria, §7 sec alo indrvidual or

Bi~cale v split mto two halves

144
Bladder aalculi in, 306
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Bladder carcinama of, 303, 303
=~ mectastases from, agr
—care of 10 paraplegia, 180

-~ In unconsclousness 203

-~ post-operatively 481

- congenital abnormalities of 304
- infection of scute, 298
—~—Dbilharrial 301 303 308 310
- - chronic, 298

—— tuberculows, 299

— mjuries of 156 247

— papilloma of 3or

— pre-operstive prepanation of 3432,

44
— rupture of 247
Blood groups, 25
~ pressure, fall 1n dunng spinal
analgesia 347 383
— ures, estumation of 311 312 340
Blood transfusion, 24
- - febrile resction during 366
- — takmg blood for 364
Blood vessels, degeneration of 107
-~ —lower limb 172

- ——upper lmb 118 121

Bolls, 70

Bone, inflammation of, see osteytis,
osteo-myelitis

— mjuries of 41 ser also under frac
tures

——closed, 41

— ~ compound, 41

- osteogenic sarcoma of 102 133
168

— — — lung mctastases from, 239

Bone graft, 51

Bones, fish, m throat, 226

Borbarygmn n. loud nowes created
by the movement of gus in the
mtestines 241

Bouges (sounds) instruments used
for dilating the urcthra, 307 313

318
Bowel care of in paraplegn 181
— = 1N UNCONMIOUSNCES 203
- — post-operatively 383 384
— lower carcinoms of 241 281 a%2

INDEX AND GLOBBARY

Bowel, lower liver metastases from
293

— — obastruction of 282

—— - acute, 283 283

——— chroalc, 283

— = volvulus of, 283

- obstruction of, 241 251 283

— = by adheslons or bands, 275

— perforation of 241

——by myury a4x 245 246 249

~ =~ in peptic ulcerstion, 241 25T

—~ mn strangulsted hernis, 265

——1n typhold ulceration, 241 251

— resectsan of, 266 267 a7s

— strangulation of se¢ Hernm, In
tusmnception and Volvulus

—upper preoperative preparstion
of, 342, 343 see alo Intestine

and stomsch

Bowls thestre sterilization of
73

—ward steriluzation of 386

Brachuml artery mjury to 12t

— rreuritis, 135, 184 185

—plexus, wjury of dunng aoacs-
theals, 360 376 377

—~Injury to accidental 130 131

183
Brain, sbecess of 215
- compressicn, 199
— copcusson of 200 202
—wnjury of 199
— ~ obscrvation of petient, 201
- tumours of 100
Bremt, sbscess of 329
— scute infection of 229
— affections of 229
— bentgn tumours of 231
— caranoma of, 231
— - lung metastases 239
supreciaviculsr

a3z
~ chronic mastios of 230
- cysts of 231
- fibro-edenoma of a3r
~male affections of 21+

- aof 2 %
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Breech Delivery, birth of a child
buttocks or feet first anstead of
the usual head firnt 131

Bronchi, foreign bodses 1n, 226

Bronchitis, post-operative 380

Broncho-pneumonia,  post-opera-
tve 380

Bronchoscope n. fnstrument used
for examining the bronchi 226

Brucellos, 94 187

Bullet wounds, of abdomen 249

—=of chest, 237

Barns, 27

—after operation 380-1
~ death from, 29
—depth of, 27
~extent of, 28

-ofband 136

~ pathology of 27

- signs and symptoms 30
~ treatment, 31

Caccum, affections of 280
~ mmocboma of 280

~ crancm of 281

~ tuberculosis of 280

~veucal 306
Caipg'd;-‘ﬂpplrmnmldnofm:ul.

where necessary with
lesther the lower end fits into a
metal tunmel m the heel of the

393

Catheter gum elastic, 314

—self retaining 248 312

— sterilization of 374

~ suprapubic, 247 248 312 315

~Tiemans, 314

~ uretenc, 300

- —stenluxation of 374

Cathetenization 247 248 314, 367

- post-operanve, 382

- pre-openative 344

- ureternc, 300

Cauterize v to bum, for example
wrth the pant of an electnc
cautery needle, 210

Cells prumuive and smature Primi
tive cells anise from an early stage
1n the development of tissucs
they are capsble of dividing snd
reproducmg themselves and also
of producing more mature cells
Mature cells are the final stage in
the development of tissues they
are incapable of reproducmg
thermselves but grow old  de-
generate and die o8

Cellulitss, 74

~ of finger 116

Centrifuge n.alaboratory spparstus
used for spinmng fluids m tubes,
at great speed 20 that the heavy
contents of the flud will be
thrown to the bottom of the tubes

as
Cerebral abscess ars
— compression, 199
— rritation, 202
Cervical lymph glands, 222
— — —nfection of, 223
— — _turnours of za4 secondary

224
Cervix, carcinoma of 326
Chart, ohservation 339 383
Cheeks, affections of 205
Chest, crush mjury of, 183 234
— lesions of 234
— operations on, 377
— stab wounds of 236
Chigoes 74, 350

Chloroform as7
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Dehydration 255
~flud replacement in, 257
-in congerutal pylonc stenesls,

172
~ 1o gatric haemorthage 370
Dubetes n. an endocnine discase
wmsing from disease of the pan
creas. This resuls in a low
secretion of msulin and therefore
a mused level of sugar in the
blood. If the level mses above 2
certain height, sugar appears 1n
the unne, 71 107 108 172
- preoperative  detection of 339

2
Didbetse ady suffening from dua
betes, 71
glil:‘zrmy short wave, 64
post-operative, 382
Dokﬂlﬁbﬂ'h of cervix, 329, 330
= of urethra, 307 313, 315
Diphthens, 219
Drcs Intervertebral 105 185
=~ prolipee of 106 185
55 see alro Individial
Jomy

Dustal, ad away from the centre or
ongin in a limb the part away
from the trunk, 12

D‘:?;mmlhdumlml,ux—s 245

Dorzi-flex v to extend the wnst or

n. the back of the hand,
foot, etc. In the foot the dorsum,
mith the extensor tendons, is
twisted round to the front by the

tormcal positian of the
Jobnt, 140 = e

- theatre 370
wrrd, 385 388

395

Duod 1 of
268

~ =« haemorthage in 270

=~ perforatien in 269

Dyswnia n pun on mctunition, 303

peptic

Ear affections of 211 see alto
Meatus and Ouns

Ear Nose and Throat surgery sur
face amalgey for 211 346

Ectopms vemcne 304

Ectopic gestation 242 330

Elbow dmlocatson of 123

-~ injunes of 131

~ septic arthnus of, 134

Elephantianis, 95

- of lower lunbs, 166

37

- - history and examination 10 337

~ - prepanation for operation, 338

Emphysema, surgresl, 236

Empyema, 237

Endewuc adj of & disease which
constantly present m a country
or a community 84

Endocnine discases, 108

Entamocba histolytica, 57

Enteric ady related to the small
mtesine  Entenc  fevers  are
cased by the typhoud or pars
typhord bacilll which mfect the
small mtestine, 94

Epididymitis, tuberculous,
193 399 333, 329

Epididymo-orchrtis, gonorrhocal

322, 329

Epilepsy following head njuries,
204

Epileptic, ad) caused by epilepsy

190

27
Epﬂ.puc,n.-permwhomﬂ'm
from epilepsy 37

Eputaxs, 210
Epithclioma, 102
~m lower lmmb 167
—1n upper lmb 134
- of anus, 390
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Epithchoma, of face, 208

Epithelum 5

Ether ansesthena, 356

—~ laryngeal spasm 1, 356

Ethyl chloride, insdvisable for local
analgexds, 345

——use in general anaesthesia, 358

HBoert v to tumn outwsrd eversion,
141

Bxtend, v to strmghten a lmmb
which hxs been flaxed at a joint,
or to move a part of A limb back
wards from its normal posrtion,
48

Extension n strughtening a limb
48. Thi» word is often used in
correctly when describing & pull
on the end of & lunb to straighten
1tand hold it strasght. The correct
ward to use m this case is trac

fron,
Extravasmation of unne 157 247

248

Exudate n flud which has passed
out of the vascular channels into
the surrounding tiwues, 61

Face carcmoma of 208

— injurtes of 19§

= rodent ulcer of 208

Facies, adencidal, 217

Femoaral nerve, 168

Femur fracture of, above trochan
ters 1%3

- - peck, 154

——shaft, x50 183

—— suprucondylar 150

— gsteogenic sarcorma of 168

— osteomyelitss of 166

- secondary caranoma in 233

Fever entenc, o4

—filara! 95 319

~ typhoid, g4 187

Fibroblasty n prmstive cells from
which fibrous tissue 13 formed §

Fibroids of uterus, 99 308 325 329

Fibroma o9

Fibromyoma 99

Fbresu n. replscement of normal

INDEX AND GLOBSARY

tnasue by fibrous or scar trssue
causng suffness or contractures
110

95
Fingers additional 133
= cellulite of, 116
— gangrene of 346
—local analgena for 113 346
— pulp infectton of 114
~ tendon ahesth Infection of 116
—webbed, 136
Fish bones, 1n throat, 226
Flssure, anal, 288
Fistula, 62
— anal, 288

Flotus n Lntc-nmlgu.iss
Flex, v to bend & part of s Limb for
wards from 1ts normal positon,

o8

Fluctuation, 64

Forceps, obstetrlc, 332

Forelgn bodies, in ur pesaages, 225,
237 238

—~1nesr 212

~~1n nose, 211

—~1n gesophaguy 225

Fowler s position 253 379

Fractures, 41 see alo ndwvi
bones

- closed, 41

-~ trextment of 47

- comminuted 43

- complicated, 43

— - treatment of, 52

dusl

—crepitus in 42

- delayed unton 45

—— = treatment of §r
~ distractron of 46

~ fixation of 48

- greenstick, 43

- malunon of 45 158 161
- non-unfon 46

- -~ treatment of 31
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Fractures, pathalogy of 43

~signs and symptorms, 42

- trestment of 46

-tipes of 43

~use of X rays for 44

Frurt pulp occhuston of bowel by

241

Felminating infection, 59

Fanction, position of 81

Fuxpatieg adj description given to
&0 extensrve foul-smelling ulcer
T to a tumour which hes ulcer
xted through the skin and become
infected, 304

Fungi, 57

Gall-bladder affections of 293
=~ entenc infection of gy

stones, 241 294
Gangrene, 16, 107 122
- lower Lmba, 107 171-3
~ofbowel, 265 267 274, 277
~of finger 112 346
=0l upper lmb 723 355

86

397

Glands axillary 231
~cervical 222

— - infectron of 222

-~ qumours of 224

-~ —-secondary 224

~ deep inguimal 163 250

~ mescntenc, 350

- - secondary tumours in 251

-~ - filanal infection of 319 320
- supraclavicular 224, 232

~ thoracie, 232

Glycosuns, preoperative, 339 342
Godtre 225

Gram s stam, 58

Granulation tissue §

— sub-penostcal 41

Hacrmaturm, 247-8 3033 306 318
Haemorrhage, 13

- extra-dural, 199

—1m aut throat, 220

- 10 ectopic gestaiton 243, 331

— in rupture of liver or spleen, 242

-;::rml-bdomml n chest in
Juries, 236
mternal
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Haemorrhage, trestment of, 14
— vaginal, accdental, 331

—=1n ectopic gestation, 331
——1n placents pracvia, 312
——1n retmned plscents, 332
Haemorrbods 287

— external, 288
Haemothorax, 234, 336
Hand, anstomy of 109

— funetion of 109

~ infectroms of, 114

——— palmar space 117
—1njunries to 11T

~ perve supply of 109

- posdtion of function, 111
Hare-lip 207

Headache, post-operative, 348

Heating, excess, 1n shock, 21 380

Helminths 57

Hemaplegta n. panalyns of one side
of the body 173

Heredrtary disesses, 3

Hernia, anstomy of asg

~ causes of 261

— congenuial, 261 323

~ dusphragmatic, 237 360

~inguinal a61-7 310 3a3

~ mternal, agg

- irreducible, 263

- reducible 262

-~ signs and symptoms of 262
~ — trestment of, 263

~ - treatment of 265

~ umbilreal 262

Hiltons method, for opening
abscesses 200

INDEX AND GLOBSARY

Hip arthntis of, 162
~—sephic, 168, 250

ous, 163 350

~ duloaation of, 155 169

—— congenital, 166

— infunes 1n region of, 153

— osteoarthrroe of 163

— posttion of function, 137 159
Histarune, 61
Hodgkin s disexse, 224, 251

Hydatdiform mole, 331
Hydrocele, 320 323
Hydronephrows, 3og-10
Hydroureter 309, 310
Hyper-extend, v to extend beyood
the strmght line  kyper-extension,

Tleus, paralytic, 242, 243 253 354
265 266 ayo, 285

- - fluld replacement m, 357

— — gastric suction for 256

~—rest to bowel in 358

Impactsom, 0. The fixstion of
object 80 that it cannot move for
wards or backwards, 275

Imperforate ad] lackng a normal
perforstion, or orifice 386

Incise v to cut into twsue wur
gaally 1

Incirion, 1. & cut in the tissucs made

surgreally 1
Incompatability of blood, 33 24
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Incontinence of unme in uncon
sclownens, 203

-==-in prolspse of uterus 333

—==in venco-vaginal fistuls, 334

—-~=gverflow 309 301

Incomttnent, adj unable to kecp
une (or faects) within the
bladder (or bowel) by voluntary
control 203

Induze % to bring about induction,

399

1 1 of
see gastric suction

Intestine, see also Bowel

—small effections of 2736

-~ obstruction of 273

~ — panulytic fleus of 254, 273

~—typhod uiceration of 241 251
273

Intoocation alcoholie, 201

Intisswscepiion 2431 273

Invapinate v to tuck in 274

Inviaion bactenal, 58

Invert v toturninwards éxversion
138

Involucrum, 78

Todine, for skin sterilization, 365

Ischgemia n. reduction of blood
supply compare aoasawlar which
mesns absence of blood supply

17
Jaschaemic, adj caused by a reduc
tion of the blood supply 17

T @vng set for 362
o of, 366
hgu" to stop growth or action

Ischaemi c, 17 48 123,
171

~ necrosus 48 122, 171

Ischio-rectal shscess, 288

Jaundree from carcnoma of pan-

~ - tumour of liver 293

Jiggers, 74

Jomnts, see alro under mdrmdusl
Jomts and srthritis

— care of in paraplegm, 180

- dislocatrons of 55
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Kidoey congenrtal sbnormalities

— sarcoma of (Wilm s imour) 3oz

Kidney pelvis (renal petnis) calcul
in 3os 3o

——nfection of see Pyelitis and

~ — papilloms of o1

Knee arthnithy of 161
———acute traumatie, 147
—~—— chronic traurmatic, 148
— functional snatomy of 146
— heemarthrosu of 148

- 1njuries to meniscy, 148
—~—hgaments, 149

— position of function, 137 159
Knock knee, 138

Kyphosars 188

Labour complicshions during 332
——following 333
—obstructed 308 333, 334
—~ premature, 331
Laceratton, n. an irreguler cut or
tearing of tisue, 9
of miTk,

INDEX AND GLOBBARY

Leprosy in upper limbs, 110 133

Lesion, 4

Light snsesthesia,

Limba, elevation
EE

—~after injunes, 14, 37 48

— — after operatron, 381 383

——1n presence of infection, 63

~ operstions on, 349 354

Linen, thestre, cleaning of 371

- — sterilration of 373

Lip Here, 207

Lipama, 99

Liposarcoma, 102

Lathotomry postran, 376

—— modified, 377

Liver affections of 291

— amoebic abscess of 291

350
of after burns,

357
- hydatid disease of, 292
~njury of, 236 243, 245, 249

Lob y 238

L n. the prod

239
Laparotomy 244 249 254

n nstrument used
for cxarmnation of the lurynx,

azy

Larynx, affections of 218

- fareign bodies m, aas

- injuries of 220

—ocdema of 219 222, 227

—spam of due to inhalatdon of
foreign body za6

- ~durng snaesthesia, 318 350
351 353 356

Latera! popliteal nerve mjury of
169

Leg functional anstomy of 143

- Injurtes of 143

Leprosy o4 tio

~ bacillus, 8

~m lower b 169

Lobwle n. a small part or lobe of in

organ from the other

lobes or lobules by connective
tissue, g9

Laordoas, 188

Lower b eplthelsoma of, 167

- - function of 537

— ~injuries of gemeral treatment,
138

~ —nerve mjunes 168

- - osteamyelitis in, 166

— -~ soft tissue infections of 166

Lamhmh-,camofmpﬂ‘P*‘*{"
180 182

~— oedems of from lLiver discsse
293

- - operations on 349 354

Ludwlig’s angine, 231

Lumbago 106 185

Lumbrical muscles 110
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Lumen n. the cavity of a hollow
tube b

Lungs, abscess of 238

- -amoebic, 237 292

- sffections of 238

~ exrcinoma of 139

- ~gecondary 239

- hydatid cysts of 238

~ mfection of aspimtion 238

-~ poeumnonic, 235 237

- - post-operative 379 380 381

~injury of 234, 236

-ocdems of 157

— secondary tumours m 239

~ tuberculosis of 238

Lymphadenttis, 62 75

~behind ear 214

- cerncaal, 222

~detp mguinal 163 as0

- superfiaal inguinal 200 304 319

320

~~~smulsted by hernz 267
Lymphadenoma, 224, 251
Lymphangama, 100
Lymphangtis, 75

Lymph scrotum, 95

Malnutrtion, 73 233 293 343
Mandible fracturs of 196

- in cleft palste 207

Meatus n. opening or mouth of en
OTEAn, 211

Mestin, external suditory bails of,

11

401

Medun nerve Injury of at elbow
122

———at wrist, 118

~ -~ leprotic Infection of 132

Melacna, 270

Melanoma, 102

Meningioms, 100

Meningitls, followmg head injury

— — spinal analgesa, 348

Meniscl Injunies of 148

Menorrhegua, 326 339

Menstruation sbnormal, 326 337
328

~absent, 328
—excesmve 326 339

— dangers of 1n head mjury 201
— mtravenous use of 1n shock, 22
— use of in paralync ileus, 258
— —in pre-medication, 352
vely 380

Mcdimncrve.mlnnd,xog, 112
HMA-8 2D



Nasal polypi 209

- septum, devistion of, 210

— smumts, 200 210

Necrons n death of desues 48

—~avascular 105

—~ ischaermc, 48

Needle, lumbar puncture, for spinal
analgess, 348

———use of ;n acute retentlon of
unns, 315

———we of in rupture of the
urethra, 157 248

Needles sterihmtion of 374

Nephrectomy 246 301 303 303 310

Nerves, se¢ alwo under mdividual

nerves
- Injunes of 10
injections, 11 1328
Neurths brachial, 135
Neurogemec shock, 18
Neuroms, 100
Nitrous oxide ansesthesia, 358
Noee, affechaons of 209
~ congenital abnomalities of, 210
No-touch technique, 386
Nucleus pulposus, 106
Nurscs, theatre duties of 3702
— ward, duties of, 335—8
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Oceult odj hidden oceult Bood
blood which can only be detected
by chemical tests, 272

Odontoma, 100

Ocdema, 7

Ocdematous  ad]  swollen with
oederma fhnd, 27

Oesophagoscops, n instrument used
for examining the ocsophagms

anptngua, carcinoma of 239

Olgomenorrhoea, 328
Operations, major ssaisting at 369
—— team work in, 369

—rmmnor 361

— - blood tranafusion, 364

- ~ catheterntaation, 367

—— excaaion of wounds, 368

~— incisian of abecesses, 368

- - intravenous 1nfusions, 361
—names of 377

— preparation for emergency 318
—~pon urgent, 340

~ - - gynaecologscal 343
——-onho-p-cd.ic..ul 343

Nutrrtion of
203

Observation chart, 339 383

Obstetries n. trestment of child
birth, 332

Obstruction, intestmal sarte 241
2851 265 273 281 282

~—from tuberculous sdhesions,
254, 275

— of lower bowel 282

- of urmary system, 298 jor 307

Obturator nerve, 168

Ocelude v mdoveorblock-pn-

- = rectal, 343

~ = - upper bowel, 343
— post-operative care, 379
— — ~ after bowel, 383

~ =~ after gmstnic, 383

— —— after rectal, 384

~— — after thoracle, 383
— ~— after unpary 38¢
—nb!epouuanalfﬂf 376

Opisthotonos, 87
Opposition of thumb 109
Orchrdectomy 331 333
On:hld.l. 321

divid

n en ! anima!

sage—either by
from outmide or by something
acting lke a plug witun, 197

or plant most frequently wed
medically to refor to micro-
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organmms, which are too small
to be seen with the naked cye 2

n. the branch of sur
gery which deals wath the loco-
motor y the

403

Paraplega, 178

—1n spinal tuberculosss 189 treat-
ment, 194

- traumatie, 178

- —care of bladder in, 180

bones and jounts, 343 —~—~bowel in, 181
Osteitis, 76, 90 —~~jonts m, 180
Osteocarthnti, 104 ——--—skinin, 179
—of hip 153 163 Paronychus, 114
~of spme 106 137 Parotid tumour mixed, 206
—of wnst, 119 Parotitis, 206

+“ Passage falsc, 314

Osteogerne sarcoma, 102 133 168 Pasnre (n movements or exercises)
Osteom, 100 sdj movement of a jount per
Osteomyelith, 5o, 77 115 formed by someone else or wmith
—scute, 77 the patient s other hand, without
~ - treatment of 78 actrve contraction of the muscles
— chronic, 48 concemned, 63
- following fractures, 50, 144 Patells, fracture of, 149 183
~In imbs, 133 166 Pathogenic organisms, 57
—of spme, 187 Pathology 2
Oxteophytes, 105 Pedicle skin-gmfts, 205
Osteotome, 83 Pelvis, fracture of 155 244
Osteotonry 83 — - complicated, 156 247-8
Otitis exterm, 212 - operations within, 377
—media, 134, 213 Peivis of Indney res Radney pelvs
—=acute catarrhal, 213 and Pyelitis
=T suppurstive, 213 Penicilhn, 67
== ve, d 1n, Penm, of 304

4 — epithelioms of, 3og, 317

Promiment

mbe{d*bylncnnnnmgﬁngu'
3

22,
f;"’l:l'-m\:nmof, 295
tomaar of, 296
Plpmuzm_gs
Pn‘lmmh:upper].mh 132
37

Peptic ulcer 268

— — complicstions of, 269

— - haemorrhage from, ayo

- — perfaratron of, 241 251 269

~ acutc, 242, 283 a6y 269 277 325
~ ~abecess m, 253 278
- blood bame, 251
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Peritanitts, scute tr of, 253

— chromc, 254

— localized, 254, 270 278, 325

—pelvic, 253 254 325

- pneumococecal, 251

— streptococeal, 251

~ tuberculous, 254

Pes calcaneus, 138

Pes equmus 138

Pes varus, 138

Phagedaena, of scrotum, 319

Phalangea fracture of lower limh
139

——upper imb 154

Pharynx, sffections of a1y

- obstruction of during snacsthesds,
350 353 354 350 379

— tumours of, 218

Phimoms, 316

- preceding empyems, 237

- post-operative 350, 381

- stmulsting scute sbdomen, 253

Prewno-perttoneum, artifical, n a
means of collapaing the lungs
distending the sbdomen mth sir
and thus raising the dmphragm,

L2

Preumo-thorax, artifisal, n. a
method of collepuing one hung by
allowing air to enter the plearsl
anty 93

Pneumothorax tenslon, 234

~ - treatment of, 235-6

Poliomyehtns, 83

- bulbar 226

- m lower Imnb 169

= in upper limb 133

- of spuna] muscles 187
- treatment of 8y

Polycyth n dnesse in which
there are an excesarye number of
red blood cells m the blood
stream, 210

Polyp:, nasal, 200

Posrtion of function, 81

Pounion of patlent, in theatre 359
371 376

~~ = post-openatively 354, 379

Past-operatrve care 379

- constipation, 382

—dlet, 382

382

— baemorrhage,
— poaltlon of patient, 354, 379
— retention of unne 381

~—m first six months 330

~~in last three months, 33t

~ norma! signs and symptoms of
329

Pre-medication n. the gmng of
drugs before an anaesthetic, 353

Pressure sores, 49 179, 257 379

Primitroe, adj  see cells

Proctoscope 1. fnstrument for the
mternal exammation of the znur

- of umbilical cord, 332

- of uterus, 261 333

Pronation, n rotstion of hand o
foot mwards, 112

Prostate benugn enlargement of
161 3xo

— - - treatment, 311

- carcinorna of 312

Prostatectomy 311

Protozos, 57
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Proxawal, adj cloto to the centre or
ongin nalmb the part nearest
the trunk, 119

Pseudomonas Pyocyanea, 70

Prberty n. the age at which a boy
or girl beging to develop phym
cally into & man or woman, 32t

Pucrperal sepsis, 333

Pulp infection of finger 114

Pus, 59

Pustule, pulignant, 72

Pyacmis, 6o

Pyelitus, acute, 298

Pyelogram intravenous joo jro

~ retrograde, 300

Pyclonephritis 208 309 334

Pylarus, stencas of, congenital
71

~~ from peptic ulceration, 271

Pyorthocs 208

Quadneeps muscle weakness of
146

Qumry 216

Rabres, 38

Radsal artery division of 118
Radial nerve in arm, 12§
~~inhand, 110 112
Radmum, 01

Radrus, fracture of head 124
~=lower end (Colles) 119
~~kower end (Smith ) 120
~=shaft, 121

opeTations on, 343 348-9 384

Rd""dm pain which does not
¥tm to come from the sctusl
Jenon but 1s felt, by the bram, to

180 Post-operetive, 379 380

405
Respiratory  obstruction  during
anscsthests, 218 349 st 360
— ~from aspirtion of vomit 226
332 3s:2

—~in fractures of the mandible
197

-~ qunsy 216

——n retropharyngeal abscess, 217

— - m throat infections, 222

— - 1n unconsciousness 203 226

— - postoperative 226 360 379

— paralyms in xnaesthesis, 350

~ — in poliomyclitis 226

~—in spinal snalgests, 347

Retention of urme see Urine, re
tention of

Retropharyngeal abscess, 217

Rhumitis, 209

Rib resection 237 238

Ribs, fracture of 234

Rigidity of abdomen, 243, 243 244,
252, 254

Rigor 6o

Rodent ulcer 102

Rupture of bladder 247

- of ectopic gestation 242 330

~of udney 246

—of liver 245

~ of spleen 245

—~ of urethra, 156 247

Salivary glands, 205

~— mfection of 206

— — tumours of, 206

Salpingitis, acute 42, 254 324
339

- chrenic, 335

- tuberculous 325 329

Ealpmngo-oSphorectomy 325

Sarcoms, 102

Scalds, ree Burns

Scalp inpmies of 196
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Selerose v obliterate by the action
of irntant drugs, 320
Scoltosis of spne 187

Bectlon, Cactanan 332 334
Sedation n. reduction of excita

—secondary or ohgaemie, 19
patholagy of, 20 treatment of, 22

Shoulder dulocation of 127

—myunes of 127

~ movements of 127

~ periarthnitis of (frozen shoulder)
138

~ septic arthntie of 134

the sgmoid (pelvic) colon snd

INDEX AND GLOSBARY

Sinus, 62

~ anal, 288

~ In post-operation scar 361
Sinuntis, nasal, 309

~ venous, 1n skull a1g

Skin, cars of, 1n parsplegu, 179
——in 191

Skull fracture of 198
~~ myury to bradn in, 199
Slough, re 65 381

Sownds (bougles) n  instruments
used for dilating the urethra, 307
313 31§

Sounds, local analgesis for 346

Spermatic cord, affections of 333

Sptea, D. & spina) bandate puasing
from a Ifmb to the trunk esthers
shoulder or a hip spica, 127

Spagot 1 & conrcal phece of wood
used to plug » catheter or other
tubing 313

Spine anstomy of 17§

~ brucellar mfection of 87

~ diseases of 187

— dnslocatron of cervical, 184

upper rectum, 182

Smpl: ad) commeonly uscd to des-  — fracture of cervicul, 183
cribe a fracture m which the sidn - - lumbar 176 unstable 177
has not been broken, that is all —-pmlyt:eﬂcmﬁ-m
fractures which are not com- -—- thorsce, 182
pound. As roany of these arc by - - thoraco-fumbar 176 unstable
no means mmple it 18 better to 177
detcribe them as clased fra - fracture-dulocation of cervical,
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Spme, fracture-dislocation lumbar
or thoraco-lumbar 178 emer
gency operation for 179 pam
plegn from, 178 late treatment
of paraplegn from, 18t

- myuries of 178

—ostecmyelitis of 187

- pohamyelitic deformities of 187

~secondary carcioma m 187 232

- sabluxation of cervical, 184

~ tuberculosis of 187

107

Stab wounds, of abdomen 249

— - of chest, 236

Stable adj uscd with referencetos
fracture which will probably not
be dusplaced emily 145

Staphylococar 58

Stans of blood 61

Sterile ad; descnption of an obgect
which has been made safe for
surgical use by kilimg all organ
1sms that may have contammnsted

——cervical, 189 1t, 33
-~ coldabscessesfrom 188 189 190 Sterility 329
--combined wath b 1 S L cardiae, n a drug used
ehrewhere 190 193 to produce incremsed wigour 1n
~~comphcations of treatment 193 the beart beats, 37
- = mvestigation, 190 Stings, 40
—~lumbar 189 Stowa, n. hiterally a mouth, 268
- plega In, 189 S h, carcmnomm of 268 272
194 —— supraclavicular metasteses 10,
—-pathology 188 224
~~ugm end symptoms, 190 —ileus of 254
~-thutesm 193 - peptic uleeration of 268
~~ thorace, 189 — = - haemorrhage 1n, 270
== treatment, 191 - — — perforation 1n, 269
= tumours of 187 — -~ stenosis of pylorus m 271
= typhowd infection of, 187 - perforation of 1n injury 249
57 — operations, DPOIt-OpEratIve CAIC,

plene, 127
~eockp 2 splnt used to hold the
vt dorsi 135

~for blood trensfumen
Spare, 72 3
Pruns, g

Seuamous celf carcrmoma, & cara
wwiung from the surface
of the sicn, 208

or

H

Streptocoed, 58

Stricture n. marrowmg of the lumen
of a hollow organ, partculerly of
the urethra and the ureters 96

Stnicture, of ureter 3o1 310

—of urethrs, 311 313

Subcutsneous tissue, mjunes of, 4

Subluxztrons, 56

Submucoos resectian of nesal sep-
tum, 210

Sucticn, gwiric, 256 166 269 275
278 339 343 383
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Supmation, n rotahon of the hand
or foot 1

Supponitary s drug made up m a
sohd base for insertion into the
40US Or VRgINA, 200

Supruclavnicular glands 224

Suprapubie ed) m the mddle line
of the lower abdomen above the
pubic bones, 307

Supruspinstus tendon, rupture of,
129

Surgeon, duttes of, 369

= non wgent, 339

sdmussion history and exammne
tion 33940

~ — pre-operative preparstion, 340

Surgical Assistant, duties af 370

Swture, n. (i) a stitch  for example
insert three sutures 7 (1) the
act of stitching for exsmple, 2
cut may be treated by suture 7

Suture v to sutch, 7

Swuture primary n stutching =
wound within a few hours of
njury 7

S secondary n. stitching a

when all infectron hes been over
come, 8
Synovitis traumatic, g5 81
Syphulis 25 ¢o 107
— in mouth, zo8
Syringes, sterilzation of 374

Talipes equmo-varus (club foot)
165

Tarsal bones injuries of 140

Team, theatre, 369

— wurd dressing 38s

Tendon theath infections 116

Tendons degeneratron of 10 Io4

Termnal pain, 10 mucturiton  pan
felt at the end of the sct 306

INDEX AND GLOSBARY

Testicle, caranoms of, 321

= = metastaves from 251

—descent of 260

—infecttan of, 321

~undescended, 3ar

Tetanus, 86

— post-operative, 86 341

— prevention of 87

~ treatment of, 87

‘Tetanus spores, destruchon of, 374

Theatre, cleaning of, 372

—nurses dutles of 3702

Thiersch Graft thmn skin-graft, cut
in a sheet, containing anly part of
the thickness of the alan, 136

Thorscle operations 377 383

Thoracoplmsty 238

‘Throat, affections of 213

—cut, 220

- infection of soft tesues of 2ar

azy

Thrombons 0. clottng of blood
withm = blood vessel thus
blocking 1t, 60

Thyroid gland, affections of 334

Thyrotoxicoss, 108 335 268

— smenorrhoes from, 328

Tiba, fracture of, condyles, 149

——rmalleoll 143 143

—-—shaft, 144 closed, 145 com
pound, 144

- osteomyelitrs of 166

Toes, congenstal shnormsahities of

Tourmquet, 14, 16

Toxaema, n circulatron of poison
ous secretions (toxins) from
bacteris, 59

Taxx, adj (i) pomsonows, referring
particularly to bscterml toxms
(i) referring to the appearance of
s patrent suffenng from the
general effects of toxaemia 33

Toxin 59

Trachea, foreign bodies in, 235
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‘Treches, injury of 220 Ulcer peptic, 268
Tracheo-bronchits, 219 ~ - complicatioms of 269
Tracheotorny 38 319 ~ = haemorrhege from, 270
Trachon n. } ~ = perfc of 241 251 269

of a part of the body aither by the  ~ — stenosis from, 271

bands of the surgeon or hiy  ~stormal 268

wmsiant, or by mechascal  ~typhod perforation of, 241 231

pparsun, 47 Ulcers, 1n mouth, 208
Trimfusion, blood, 23 24, 364 ~ofskin 72
Trouma, n. injury 48 -~ ~ mialignant, 101 167
Treodelenburg postion, 377 ~=~tropical 73
Tngone n.the trungularareaatthe - rodent, 103 200

base of the bladder between the
uretenc onfices and the internal
urethnl meatss 306

Tropica] myoatis, 76

~uker 73

- gatnc, 246 246

~~Ryleq, 8¢ 256

= oesophageal, Jaque

—~Levime s, 256 356
Tubercle bacilly, 8

Tuberculoas 95 xre also indnidual

orgam
~Enenorrhoca from, 318
“2-‘:"-918 moculation m 233

- syphilitic or yaws 91 167

Ulna, fracture of olccranon, 124

~—shaft, 120 1321

~ osteomyehts of, 133

Ulnar artery diviston of 118

Ulnar nerve, i hand, r1o0 112

~~-mjury of atelbow 1az

———at wmt, 118

- - leprotic infection of 133

Umbilical cord, prolape of 332

Unstable ady a frecture which can
be reduced but which may easily
be displaced sgain, 177

Uraemas n. touc state resolting
from suppreswon of unnary
excrenon, Jog 310, 31t

Urea, tee Blood urea

Ureter caleuli m, 305 310

~ congenitsl sbpormahties of, 304

~ obstruction of 310

~stncture of 301 310

Urethra, brumng of, 248

- caleul 1n, 307

~ rupture of 156 248

—stricture of 261 311 313 320

Urethritls, acute 298

Urethrotomy external, 307

—~ ~ with repair of urcthra, 315 316

Unnary system, affections of 197

~ — caleul m, 3058

~ — congemutal abnormlities of 304

— - infection of saute 297

halh 1

snd diagnoes, 199 treatment,
01



410

~ — obstruction of 261
Jo1 307

effects of 308

~— tumours of 301

Urine, extravasetion of, 157 247-8

- t of m 3

297 298,

ness, 203
~—1n prolapee of uterus, 333
~~1n vesico-vagmal fistula, 334
~—overflow 309 311
~ pre-operative sxamnation of, 339

M43

~ residual 309

- retention of acute, 240 308 317
313, 314

~~ chronic, 309 311

——m spinal mjunes, 178, 180

~ — post-operstive, 381

~ = with overflow 309 311

Uterua, carcinoma of 326

~ fibroids of 308, 325 329

~ preguant, 308, 320

~ prolapse of 261 333

~ tuberculosis of 325

disesaes, 3
Vineent s fusiform bacillus, 73 208,
310
Virulent orgaumm 59
Viruses, 57
Volvulus, 241

INDEX AND GLOSSARY

Votvulus, of pelvic colon, 283

— of «mal] intestine, 275

Vomt, asplrton of, 226 237 332
3852

~ faecal 258

Vormung in wcute abdomen, 241
243 2§53

—m pyloric stenoshs, 271

~ profectile, 272

Wallung-plesters, 139
‘Wallang rubber 139
Ward dressing routine 385
- rounds, 387
Wassermann Teest, 26
Wax, In ear 212

Worms, intestinal, 241 27§
Wounds, 4
—clexn, treatment of 6 14

of 119
- open mjunes of, 118
~ septic arthritls of, 134

X mays deep for tumour treatrment,
101
- di tic, in bone 1nfl

tion

93
- in fractures, 44

Yaws, 45 90






