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PREFACE

THIS publication 1s based on a program of lectures and sym
posia entitled “Pathophysiology and Tr of Disturbances
m Gastromtestmal Motility ” encompassing constipation  diar
thea and biliary dysfunction which was held at the Unnersity
of Cahforma School of Medicine m San Francisco on December
7 8 and 9 of the year 1958 under the combmned auspices of
the Unuersity of Calfornia School of Medicime and Continung
Education The expenses of the program were defrayed m
part by a grant from the Purdue Fredench Company of New
York City

The first portion of the program was devoted to some general
considerations of the gastromtestinal tract and exposition of
certamn basic concepts of pertment physiology pharmacology
and psychodynamics The second part was concerned prnmanly
with diagnosis and current therapy of vanous diseases and dis
orders Two panel discussions which were tape recorded during
the program have been edited and are reproduced here with
only mmor changes

The purpose of the program was to advance basic knowledge
m the field of gastromtestmal motiity simce disturbances
motility represent some of the most common the most contro
verstal and the most difficult areas of treatment m all of gastro
enterology It was felt that this purpose could best be reahzed
through a meeting of outstanding gastroenterologists and spe
cialists m related fields At this meetng 1t was mtended that
the participants review the status of current therapy and evalu
ate currently used experimental diagnostic methods

The participants who represented a number of outstanding

x
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X Preface

medical mstitutions m the Umited States and England were
myvited becruse of therr chimcal experience and judgment as
well as their onigmal contributions to gastroenterology Although
some of the concepts discussed 1t the meeting and included 1n
this publication may be of a controyersial nature 1t was the ed:
torial policy to reproduce papers essentially as given
In the interest of ease i reading trade names of products are
sometimes used nstead of their descriptive or chemical 1dentifi
cations However endorsement of named products 1s not
necessanly intended nor 1s lack of mention of simlar products
mtended as enticism of them
JAR
HCM
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MOTILITY OF THE ALIMENTARY CANAL
OF MAN

Nicuoras C Hrcirrowes Jr MD FhD*®

FUNCTIONS of the gastrointestinal tract may be divaded into
absorption  secretion and motlity Durng the past decade
there has been considerable advancement of our knowledge m
each of these areas This progress primanly has been due to the
development of techniques for studymg these functions m the
intact man The advent of radioactive 1sotopes has provided
us with methods for studying absorption and secretion and the
mechimsms of these p have been elucidated to a consid
erable extent The development of techmques for accurate and
continuous recording of gastrointestinal ntralummal pressure
has provided new tools to mvestigate motor activity

The application of these new methods not only has increased
our understindmng of the physiology of the gastromtestmal tract
but has opened many avenues of new research This has been
particularly true for the motor actnity of the esophagus In

dd to 1 1 pressure il
tography 15 another new techmque for studymg motor actvity
of the gastromtestinal tract that offers considerable promuise !

G: mal motihity 1s frequently disturbed by disease of
this organ system In fact most of the major diseases of the
almentary canal are mamfest by a disturbance of motor activity
Dysphagia vomiting retching crampy abdommal pamn diarthea

Director  Lab for Chnical I tigat
White Clinic Temple Texas

and Research Scott and
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Alimentary Canal of Man 5

ethylene catheters® (mnside diameter 0047 inches wall thick
ness 0010 mches) to the stran gruge Recently these catheters
have been made ridiopaque and this provides for their localiza
tion duning the exammation by fluoroscopy The signal from the
strun gauge energizes a sensitne galvanometer ¥ and a con
tmuous record 1s made on a photohymograph ¥ The system 1s
powered by direct current from 6 volt storage battenies Respira
tion 15 recorded by 1 pneumograph about the lower part of the
subject s chest  Action potentials of the superfieral muscles of the
antenor neck are recorded by electromyographic electrodes and
serve to mdicate the onset of degluhtion when recording from
the pharynx and ¢sophagus

For recording pressures durning swallowing three of the small
polyethylene catheters bave been used with therr open tips mn
tandem separited by a distance of two to five cm (fig 1) The

Fig 1 Radio-opaque catheters used to record mtralummal pressure The
catheters are bound together at intervals with silk thread and the tps are
separated by a distance of 2 to 5 em  Medal adapters at proumal end
connect catheter to pressure transducer
PL 190 Clav Adams Tac New York N 1

tMod 1 40 350C Heland Corp  Denver Colorado
$Waters Corp  Rochester Minn



4 Gastromtestinal otility

and constipation are examples of symptoms produced by altered
motility

The types of motor activity of the alimentmy tract can be
dnided nto miung penstalsis and tonus changes® In the
presentation of tins materil an attempt will be made to corre
late the various types of motor activity observed i each of the
areas of the alimentary canal to these particular descriptiv e funce
tional terms  Various parameters s amphtude of pressure dura
tion and rhythmical occurrence of each type of motor actmity
will be given In addition the fluence of various pharmacologt
cal agents on gastromtestinal motihty will be presented The
effect of disease on motihity of the tlimentary canal of man will
be mentioned only briefly as this topic will be discussed m detail
1 another section of this book °

METHODOLOGY

Two techniques of recording motor actnity from the alimen
tary conal have been used 1n our laboratory One piovides for
the accurate and continuous recording of intralummnal pressures
through small fluid filled open tipped catheters 3 The other
method 15 a water filled balloon system * In the balloon system
motor activty s trinsmitted from the balloon to a small ur
filled glass spoon manometer and a record 1s obtamed on 1 photo
kymograph as in the direct pressure measuring system The direct
pressure measuning technique has been used to great advan
tage 1n studying the motor activity of the pharynt and esophagus
The balloon system has been used primanly for studyving motor
acttvity of the remunder of the alimentary canal

Drrect Pressure Measuring System  Pressure trinsducers with
adequate dynamic chirretenstics are avaulable for accurately re
cording mtralumunad pressure changes  In our laboratory we hive
used the stramn gwge type of transducert and found 1t very satis
factory Pressurc 1s transmutted through small flmd filled poly

Bargen ] Amold Dusturbances of G I \Dtiliy A ! weth
Systemlc Discase pp 317 334
t\lodel P 23 D Statl am Instruments Corp Lo Angcles 64 Calf



Almentary Canal of Man T

Fig 3 Balloon system used 1o record motility from the stomach and upper
small bowel The perforatons into one lumen of the double Jumen tube just
proumal to the balioon provide for sampling gastnc or intestinal contents

o i
i

Fig 4 Tandem system of balions used for recording motor activity from

the lower ileum and colon through enterostomy stomata and from the rectum
and sigmod

catheters are bound together at intervals with silk thread  Metal

adapters® are employed to connect the poly ethylene tubing to the

No A 2823 Size € Clay Adams Inc New York



6 Gastromntestinal Motility

Fig 2 IMlustrating techmque for recording, esophageal motiity Syninge
with stopcock mamfold m foreground 1s for flushing system Tmnsducers

are mounted on nag stind behind pic table The photol.

15 m background (From Hightower N C Jr The physmlcgy of symp

toms 1 Swallowing the esophageal motihty Am J Dig Dis ns 3562

1938 Reproduced with kind permussion of the edutors of Amernican Journal
of Digestite Diseases )




Alimentary Canal of Man 9

Fig 6 Diagram of balloon method of recording motility Each balloon

15 connected to a separate filling system W hen recording wath one billoon

only one system 1s used  After balloon 1s filled with water the manometer
and reservorr are clamped off from the system

no change of charactenstics over long pertods of time They re
spond lLinearly to a wide range of pressures and are unaflected by
humidity and temperature Increases in pressure m the spoon
tend to straighten out 1its concavity and decreases in pressure tend
to mcrense 1t

The apparatus used for controlling the volume of air and
water 1 the recording system 15 illustrited 1n figure 6 This ap
paratus 15 used to connect the balloon n the gastromtestinal
tract to the glass spoon manometer on the photokymogriph The
apparatus consists of a calibrated pressure chamber of 200 ml
capacity a reservorr for filling the system and a calibrated ma
nometer for measuring the pressure of the system when filled By
varying the amount of water in the pressure chamber the volume
of air in the recording system 1s altered and this govemns the
olume pressure coefficient of the system As ordinanly used the
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Fig 5 Pyrex glass manometer used m the balloon method of recording
The small concave murror with a focal length of 100 em 1s attached to the
tp of the manometer with a it of wax

stramn gauge At wmtervals durning the recordings the tubes are
flushed from a syrmge controlled by a senies of stopcocks (fig 2)

Balloon Method for Recording Motility Sawyer balloons®
which are symmetrical m shape measure 5 em m length and
have a diameter of 3 cm are used The balloons have a capacity
of approumately 35 ml without producing distention of the latex
For recording motor activity from the stomach and upper small
bowel a simgle balloon 1s usually employed (fig 3) For record
mg motor activity from the termmnal ileumn and colon through
enterostomy stomas nd from the rectum and sigmoid a tindem
system of balloons s used as illustrated 1n figure 4

Pyrex glass spoon manometers 1s described by Rubicek Sedg
wich and Visscher arc used m the balloon system of recording
(fig 5) When properly constructed these minometers have been
found to be extremely sensitnve display httle hysteresis and show

V Muyeller & Co Rocl ester Min
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1

of p all med was d 24 hours before the
study The subject was placed usually in the supime positon on
the fuoroscopic table WWhen recording from the pharynx
esophagus stomach or upper small bowel the catheters or bal

loons were swallowed When recording from the rectum and
sigmord colon the catheters and balloons were wserted under
direct vision through a sigmoidoscope  In patients with enteros

tomy stomas the tubes were mserted m a cephalad direction
through the ileostomy or colome stoma In most instances re

cordings continue for two hours or longer After an appropmate
controlled penod of observation food ar drugs were admmstered

When recording from the pharynx and esophagus a hqud and a
solid bolus were uséd to record deglutiion patterns

Analyns of Records \otility records obtained from all parts
of the nhmentarv c1al have been subjccted to a quantitatine
analysis In general the svstem of nomencdlature as wsed by
Adler Athmson and Ivy 8 has been applied to the vanous wmve
patterns that are recorded from each of the areas of the al
mentary canal Motihity waves were designated as Type 1 1T
IIT or IV This system of terminology was ongmally adopted
because 1t did not have a functional imphcation The designa
tion of ndividual waves into types has served well 1 all portions
of the alimentary canal except n the pharynx and esophagus

The quantitatne analysis of motiity records has provided an
accurate method for determuning the types of motihity present
various parts of the ahmentary canal as well as demonstrating
the eflects of distase surgical procedures and drugs on moator
actesty # 223 It s important that the recording be continued for
a long enouglt penod i order to obtamn a representatve est
mate of the quantity and quality of motor actnity present When
studying the effects of drugs the control penod of observation
should be at lenst one hour

The records were frst exammed to classify the motihty waves
mto types The amount of time each type of motor actnaty was
present was expressed as per cent of time of obsenation  Total
activity for the period of observation was also deternmed
When drugs or food were admmistered the recording was con
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system contuns approvimately 120 ml of arr  This provides 7
volume pressure cocffictent of 0134 and allows 2 ml of water
to be expressed from the balloon by each 15 cm of water pres
sure

The balloon 1 the gastramntestinal tract 1s filled under a pres
sure of 15 em of water It has been found that tlis filling
pressure 1s adequate to overcome the basal mtralununsl pressure
1 all parts of the gastromtestnal tract® (Table 1) Ths filling
pressure does not produce distention of the balloon A filling
pressure of 15 em of water produces the followng average vol
umes of water 1n the balloon when located m different parts of
the gastromntestml traet h 28 ml duod 16 ml
jejunum 20 ml aleum 24 ml and colon 22 ml ¥

TABLE I
Basar INTRALUSENAL PressuRe v Vawios Parrs of
GASTROINTESTINAL TrACT

Part of \o Basal Pressures (¢m 1 O)
G Tract Subjects Mean
Lower Esophagus 12 -~ 55
Cardrt Stomach ] + 62
Body Stomich 4 + 65
Antium Stomach [} + 78
Prox S$mall Bowel 4 + 81
Dist Small Bowel 4 + 75
Desc Colon 6 - 90
Rectosigmoid 2 F104
{From Hight N C Jr D of basal )] al pressures m

alumentary canal of man Fedcration Proc 26 67 1953 )

It should be pointed out that this system of recording pro
vides for the registration of balloon pressure and not true mtra
luminal pressure on the photokymographic film It has been
demonstrated however that m most parts of the gastromtestinal
tract the simultaneous pressures recorded by the balloon method
and the direct pressure measunng method agree well 7

Procedures  All normal mmdividuals and patients who have re-
ported to the Jaboratory for motility studies have fasted for 8 12
hours Liquds by mouth 1nd smoking before reporting to the
laboratory on the day of the test was not permitted In the case



Alimentary Canal of Man 11

of patients all medication was discontinued 24 hours before the
study The subject was placed nsually mn the supme posihon on
the fluoroscoprc table When recordmg from the pharynx
esophagus stomach or upper small bowel the catheters or bal
loons were swallowed When recording from the rectum and
sigmoid colon the catheters and balloons were inserted under
direct vision through a sigmosdoscope  In patients with enteros
tomy stomas the tubes were inserted 1n a cephalad direction
through the 1leostomy or colomc stoma  In most instances re
cordings continue for two hours or fonger  After an appropnate
controlled pertod of observation food or drugs were admimstered
When recording from the pharvnx and esaphagus a hqud and a
solid bolus were uséd to record degluution patterns

Analyns of Records Motility records obtained from all parts
of the alunentary canal have been subjected to a gquantitatne
analysis In general the system of nomenclature as used by
Adler Atlonson and vy ® has been apphed to the varous wave
patterns that are recorded from each of the areas of the ali
mentary canal Motiity waves were designated as Type I 11
I or IV This system of termimnology was ongnally adopted
because 1t did not have a functional mpheation The designa
nion of ndvidual waves mto types has served well i all portions
aof the alimentary camal except m the pharynx and esophagns

The quantitative analysis of motity records has provided an
accurate method for determining the types of motihty present in
various parts of the ahmentary canal as well as demonstrating
the effects of disewse surgical procedures and drugs on motor
actvity ? ¥ It 15 imp that the ding be d for
a long enough period in order to obtam a representatne esth
mate of the quantity and quality of motor activity present  When
studying the eflects of drugs the control penod of observation
should be at least one hour

The records were first examined to classify the mohlity waves
mto types The amount of time each tvpe of motor actmty was
present was expressed as per cent of tune of obsenvation Total
tetvity for the penod of ohscrvation was also determined
When drugs or food were admumstered the recording was con
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tmued for another hour or so and 1 companson was mnde
between  statistical analysis of the control and test pertods of
observations

Pressures of the Almentary Canal  Intralummal pressures
recorded from the alimentary canal e be divided nto four
types dependmg upon thur ongm ' (1) Basal pressure 1s de
fined as that pressure custmg withm the lumen when there 1s
an absence of motor activity (fig 7) In all pacts of the almen
tary canal except the normal esophagus this was 1 positne
pressure (Tible I) When the basal pressure w1s measured on
70 records obtuned from 44 subjects the mean basal pressure

ESOPHAGUS

BASAL INTRALUMINAL PRESSURE

Cm H20
Pressure
20-

10—~
[}
- 10
-20—

Atmospheric Pressure

Basal Intraluminal
Pressure’

TRANSDUGER

PNEUMOGRAPH

Fig 7 Basal mtraluminal pressure in lower third of esophagus To de
termine basal ntr tlumin I pressure a line 1s driwn throngh the phisic pres
sure vanations produced by respiration 1nd cardioysculi pulsations Note
decretse of esophigenl pressure with mspiration (upward deflection of
preumograph) nd increase 1n esophageal pressuie with exprrahon  (From
Hghtower N C Jr Olsen A M and Moersch H ] A compirtson of
the effects of Acets] bett methyl choline Chlonde {Mecholy1) on esophage 1l
mtrilurnmal pressure 1 normal persons nd p'\u‘en!s with crdiospism
Gastroenterology 26 592 1954 Reproduced with ind permisstont of editors
of Gastroenterology )
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m the esophagus was —5.5 cm water In other parts of the
ahmentary canal the mean basal pressure vaned from +62 cm
water m the cardia of the stomach to +10+4 cm water m the
d.” Basal p mav be mfiuenced bv a number

of factors as mtrathoracte or mtra abdommal pressure the tonus
of the muscular walls of almentars canal, position of the subject,
and compression or traction upon the gut of adjacent organs
and structures (2} Respuatory morements produced changes m
intralummal pressure 1n all parts of the almentany canal These
pressure changes were greatest m the esophagus (Table o)
(3) Cardlocaxcular 1 also p d mt 1 pres
sure changes As with xespxrahon, these changes m pressure
were most marked m the esophagus (Table III) (4) Motor
also

actiesty due to penstalsis 1on or tonus ck
altered mtralumminal pressure
The and detailed analvsis of \! ! pres-

sures provides for 2 better understanding of the motor physiology
of the alimentary canal

TABLE 1I
Respmatory Presscre CRANGES RECORDED FROM Y ARIOCS
Piets or CasTronvtEstovar Tracr

Fort of No  Respwatory Prewures (cmH-0)
GI Tract Subrects ean

Lower Esophazus 10 -9

Cardua Stomach 8 2

Bod Stomach 6 2

Antrum-S.omach 5 19

Prov Small Bowel 6 32

Drst. Small Bowel 3 09

Dese. Colon 6 3.

Pectosigmond 3 13

{ From Hi htower \ C. Jr Determmation of basal mtralemmyl pressures m
almnentary ca.al of man. Federation Proc., 12 6~ 1933 )

PHARY\GEAL MOTILITY

Pharvngeal motility represents the second stage of deglutibion.
Thrs stage of deglubtion 15 concerned with the transport of
swallowed matenal from the oral cavity through the phannx to
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the csophagus The first stage of deglutition 1s the voluntary act
of forcmg hquid or  holus of food mto the pharynx The second
stage of deglutiton or transport of matenial through the pharyny
1s enturely reflex i nature  This 1s a highly complicated and mte
grated stage of deglutition and the entire stage requires only a
few tenths of 1 second # The third stage of deglutition 1s trans
port of 1 swallowed matenal through the vsophagus

TABLE III
Canpiovascerar Pressure CHANGES RECORDED FROM
VAnoLs PARTs OF GASTROINTESTINAL TRACT

Part of
G Tract

Lower Esophagns

Cardia Stomach
Body, Stomach
Antrum Stomach
Prox Smll Bowel
Dist Small Bowel
Desc Colon
Rectosigmord

(From Hight N C Jr D of basl mtralummal pressures 1n
alimentary canal of man  Federation Proc 12 67 1953 )

Description of Pharyngeal Motor Actiity The contact of
matenal from the mouth with pharyngeal and peripharyngeal
structures 1itintes reflexes that complete the second and third
stages of deglutitton The base of the tongue tonsils anterior
and postenor pillars of the fauces soft palate uvula and the
posterior pharyngeal wall are all sensiive areas which when
stimulated by tactile stmulr will imtiate the swallowing reflexes
Cocainization of these structures ihibit the swallowing reflexes
The principal nervous pathway 1s the glossopharyngeal nenve

The swallowing act once mitiated 15 dommnant over other
functions oceurning m this area thus respiration and speech are
mterrupted by the second stage of the swallowmng act The
complexty of the act and high degree of integration necessary 15
appreciated when one recalls the time sequence of events n this
stage of deglutition  The entire act 15 completed 1n approumately
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one second and during this tme a number of events as
described below must be accomplished

To allow the swallowed matertal to continue on 1its mtended
course mnto the esophagus 1t 1s necessary that other pathways
mto the pharynx be closed A number of almost sumultaneous
actions occur  The swallowed matenal 1s prevented from re
entering the mouth bv the tongue which remams retracted and
elevated agamst the hard palate and also by the contraction
and approumation of the posterior pillars Above the naso
pharynx 1s sealed off by the elevation of the soft palate as it
comes 1 contact with the posterior pharyngeal wall The en
trance mto the larynx wnd trachen 1s effectively closed by the
elevation and forward movement of the larynx due mamly to
the action of the antentor portions of the suprahyoid musculature
The larynx thus comes to rest under the base of the tongue
Tlus action also ncreases the antenor posterior diameter of the
pharynx  The epiglottis 1s bent backwards and both the true
and false vocal cords are approximated further sealing the re
spiratory pathway

At the begimnmg of these events contraction of the supertor
pharyngeal constnctor occurs A ripid penstaltic wave moves
down the pharynx propelling the bolus 1n front of 1t The walls
and structures of the hypopharynt are elevated to engulf the
oncommng bolus  The encopharyngus muscle which has Lept the
esophagus closed until now relaxes as the bolus approaches and
allows 1t to enter the upper esophagus The penstaltic contrac
tion passes over the pharyngoesophageal junction and continues

mto the esophagus to become the primary esophagenl penstaltic
contraction

Pharyngeal Pressures It has been only recently that pharyn
geal pressures have been recorded with systems of adequate
dynarue characteristics to allow nterpretation of the pressure
changes Fyke and Code! have used a small differentiil trns
former 1¢ attached to the end of a gastnc tube for 1 pressure

d and have ded

from the pharynx
pharyngoesophagenl junction 'md the upper esophagus Therr
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method of recording has been described presiously and lins been
used to record tccurate ind contmuous pressures from a1l major
areas of the alimentary tract 14

In our laboratory we have confirmed therr findings The typ
cal pressure changes occurring n the pharyny during the second
stage of deglutition are illustrated n figure 8 In the pharynx
basil resting pressure 1s positive It usually imounts to 3 10 em
of water pressure With the mmtiation of the swallow small
varnible pressure changes we recorded  These changes which
precede the onset of the Inrge positne pressure wave we 03
to 05 seconds duration and they probably are produced by the
preparatory actions of the peripharyngenl structures m anticipa
tion of the penstaltic wve of the pharyngenl constrictors  With
the onset of the penstaltic contraction of the supenor pharyngeal
constrictor the large positiv e pressure wave 1s produced By using
three recording tubes m tandem the rate of progress of this
pharyngeal penstalsis 1s determmed eastly In the pharynx the
maxnnum rate of propagation of the peak pressure produced by
the penstnltic contraction has been found to be from 40 50 cm
per sccond ! The duration of the Inarge positive wave produced
by pharyngeal penstalsis vanes from 05 to 08 seconds The
magnitude of the pressure wave 1s usually from 50 100 cm of
water pressure *

The small short negatn e deflections so frequently observed fol
lowing the large positne wve are of interest and have not been
expluned satisfactonly They cannot be related to the large nega
tive wave that develops 2t the pharyngo esophageal junction
becuse a Ingh pressure liead created by the descending pharyn
geal peristalsis 15 mterposed (fig 8) This small negative com
ponent probably 1s relited to 1 shght vacuum created by the
penstaltic wave sweeping the swallowed material down the
pharynx After passage of the penstaltic wave the peripharyngeal
structures remtmn m their fixed positions momentanly providing
for the development of 1 slight negative pressure The negatne
component of the complex 1s termmated suddenly ns air re enters
the pharynx from above through the nasal cawity s the soft
palate falls away from the posterior pharyngeal wall The dura
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Tig 8 Intralummal pressure changes i the pharvex and pharyngo
sophageal junction dunng d The distance from the mnaisor teeth
ta tip of each catheter 15 ndicated  The zero of each scale 15 atmosphenc
pressure  Proumal and middle catheters are recording from the pharynx
The distal catheter 1s recardng from the high pressure zone of the pharyngo-

k 1unction R tion ceased vob 1 hately before deg
tutiion  Note high basal pressure at pharyngo esophages! junction  Vith
deglattion a larye negatne pressure wave develops m the junctional zone
which not anly obhterates the kigh basal pressure but falls below atmos
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tion of the terminil negative component s usually only 0102
seconds and its negative deflection 1s usunlly 4 8 em of water
below the basal pressure *

Dusturbances of Pharyngeal Motsity by Disease A disturb
ance of pharyngeal motility results m dysphagia duc to inter
ference with the sccond stage of deglutition A number of
nfections neoplastic and neurologtc diseases both local and
systemic are cpable of producing dysphagia by interfering with
the second stage of deglutition By far the most common cause
of dysphagra involuing this stage 1s acute pharyngitis  Peritonsil
Inr ind retropharyngeal abscess mumps, scarlet fever diphthena
and acute thyroiditis are nll associated with dysphagin  Frxation
of the larynx by chrome inflimmatory processes such as tubercu
losts and syphilis may make swallowing extremely difficult
Neoplasms of the larynx or thyroid mav also produce fixation
of the larynx thus preventing its upward and forward movement
as normally occurs during the second stage of deglutition  Mobil
ity of the laryny 1s essentinl to the second stage of deglutition
Neoplisms of pharyngeil and tonsillar origm may mechanically
block deglutition during the second stage

Pharyngeal paralysis 1s 1 common cause of dysphagia In such
mstances 1t m1y be impossible for the soft palate to be elesated
thus allowing liquids to be regurgitated through the nose The
pharyngel constrictors may be unable to mitinte the penstaltic
contraction and empty the contents of the pharynx mto the
esophagus  Pharyngeal paralysis usually results from bulbar
lestons as seen m poliomyehtis multiple sclerosis cerebral vascu
Iar hemorrhage 1nd syringomyeha Cranial nerve ( glossopharyn
geal) neuritis may also result in pharyngeal paralysis Myasthema
gravis 1s capable of producing dysphagia due to disturbance of
thus stage of deglutition Palatal and pharyngeal paralysis some
times follows diphthena

ESOPHAGEAL MOTILITY
Esophageal motility 15 concerned with the third stage of de
glutition Its function 15 to transport maternl mtroduced into 1t
from the phyamnx on mto the stomach Because the esophagus
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passes through the thorauc cavity sphincteric mechamsms are
necessary at either end to separate the positive mtraluminal
pressure of the pharynx and stomach from the negative mtra
lummal pressure of the esophagus These junctional regions
have been deseribed anatomically by Lerche!® and delmeated
physiologically by Fyke and Code * 1?

Description of Esophageal Motor Activity  In the normal ind1
vidual three types of esophageal contractions have been de
senbed  The prumary penstaltic contraction as pomted out by
Templeton ° actually onigmnates in the pharynx durig the second
stage of deglutition From the pharynx this penstaltic contraction
travels over the pharyngo esophageal junetion on mnto the esopha
sus m an unbrohen manner and continues to the level of the
daphragm In the upper esophngus the rate of propagation of
2 peristaltic wave becomes progressively decreased as 1t descends
the esophagus The faster rate of travel m the upper esophagus
15 thought to be due to the striated muscle wlich 1s found here *
By actual measurement of the rate of propagation of the pnmary
penstaltic wave we have found that there 1s a progressive de
crease m the rate to 1level about 25 em distance from the meisor
teeth The rate of propigation decreases progressively from a
maximum of 40 50 ecm per second to about 3 cm per second at
this level The rite of propagation then mcreases over the next
10 cm of the distal esophagus—that 1s from about 24 to 34 ecm
distince tiom the meisor teeth In this area the rate increases
to about 5 to 10 em per second Below this level there 1s again a
rapid dcaicwse o the rate of propagation until at about 40 42 em
distance from the masor teeth the rate of propagation 1s 1 em
per second or less” (fig 9)

phenc pressure This occurs while pressure recorded from tip of muddle

catheter 32 em proumal m the pharynt 15 mereisng  Camera sp ed

10 mm per second  (Trom Hightower N C Jr The physiolagy of symp

toms I Swallowmng and esophigeal motiity Am J Dig Dis ns 3 562

1958 Reproduced with kind permission of the editors of American Journal
of Digestire Diseases )
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Fig 9 The rate of propagation of the pnmary penstaltic contraction 1 the
pharynt and esophagus s determined n 15 healthy adults The number
of observations at eich level are indicated n parenthesis The short hon
zontal hines indicate the distance over which the groups of observations
were made (From Hightower N C Jr and Silem M E  The rate of
pharyngeal and esophigeal transport J Lab & Clin Med 52 820 1958 )

The mechamsm of production of the primary penstaltic con
traction 1s entirely reflex 'The afferent Iimb of the reflex are
1s prmeprlly the pharyngeal branches of the glossopharyngeal
nerne The efferent hmbs of the reflex arc are the vagr Central
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connections of the arc are thought to be m the medulla m the
neighborhood of the vagus nucleus Certam ohservations indicate
that there 15 considerable central mtegration responsible for the
orderly manner m which the pumary penstaltic wave descends
down the esophagus For example when a primary wave p
proaches a local pathological process such as an annular carer
noma of the mid esophagus nterrupting the local muscular and
neural elements the penstaltic wave cetses upon reaching the
lesion only to be observed 2 moment later ppeanng below the
lesion and contmumg on toward the stomach ® Local neural
connections the Auerbach plexuses also are important m the
propagation of the pnmary penstaltic wave

g

y penstaliic occur m the novmal esopha
gus m response to distention  The distention may be locthzed
such as that produced either by a solid holus of food or exper
mentally i response to the distention of a small balloon placed
n the esophagus kramer and Ingelfinger hwve determmed the
average rate of occurrence of second iry contractions mduced by
a smll disteneded balloon and found 1t to be 65 and 81 waves
per mnute m the upper middle and low er parts of the esophagus
respectn ely Distention over 2 considerable portion of the
esophagus as occurnng with hquids also may vesult m the pro

duction of secondary penstaltic waves © When such contric

tions are observed roentgenoscopically they usually anse 1n the
region of the arch of the aorta A segment of the esophagus 1
secn to undergo spontaneous contraction which forces banum
both toward the mouth and the stomach The contraction ware
then proceeds to move down the esophagus 1n a manner sumlr
to the pnmary penstalic wave That the secondary penstaltic
wave 1s definitely propulsine 1 nature also has been demon

strated by halloon studies

Tertiary esophageal contractions have been obsersed and de
seribed n apparently normal individunls pist middle age  These
contractions occur irregularly and loeally and are obsened
the lower esophagus Theyv are not penstaltic  Their function
15 not hnown Tertiary contractions oceur rapidly and are of
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brief duriton Rountgenologically, they may produce a vaned
preture such as 1 serated or beaded appearnee, multiple diver
ticult ike pochets nd somctimes a picture which 15 referred
toas curling and the corkscrew™ esoplingus It has been sug
ested that contractions of the sprral muscular coat of the lower
esophagus account for these pt na 1 Roentgenol Il

these contractions are observed to occur spontancously  Also at
trnes they are seen to appear m the lower esophagus when a
prmary penstiltic wave has reached about the level of the aortic
arch The pensstaltic wase may stop at this level or continue down
the esophgus to obliterate the tertiry contrictions

Lsophageal Transport As i other parts of the ahmentary
canal transport within the esophagus 1s dependent upen 2 gra
dient of pressure to move matenals withm the lumen In the
esophagus the pnncipal factor producing this pressure gradient
1s the primary penstaltic contraction In transport of 2 sohd bolus
the primary penstaltic contraction is of prrticalar importance
It sweeps the bolus ahead of 1t 1s 1t progresses from the upper
to the lower esophagus  If the primary peristaltic wave 1s meffee
tne duc to the size consistency or dryness of the bolus second
ary peustaltic contractions mty occur which complete the
transpoit of the bolus through the esophagus or another primry
wave 1s mtated by deglitiion  The secondary contrictions pro
duced by bolus distention of the esophagus are imtiated locally

The manner i wiich hquds are trinsported through the
esophagus 1s dependent upon the positton of the subject smce
gravity plys m mportant role  In the upnght postion liquids
may trivc] through the esophigus at a speed that greatly exceeds
the rate of prop 1gation of the primary perstaltic wave This rapid
transfer of hiquuds to the lower end of the esophagus 1s considered
to be die to the propelling force crented by the contraction of
the pharyngenl constrictors dunng the secand stage of deglun
tion s well as by the action of gravity upon the swailowed
hqmd Thus from an area of positne pressure the hquid s
more or less squirted 1nto the lumen of the esophagus 1n which
there 1s 2 negatne pressure In the upright posthon the rapid
passage of hqmds through the esophagus requires only 2 few
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tenths of a second and occurs while the esophagus 1s relaced and
before the primary persstaltic contraction mn the esophagus has
begun Fluproscopy has shown that swallowed hquds e wvsually
arrested at the lower end of the esophagus and awat the arnval
aof the penstaltic contrachion before they are admutted mto the
stomach At times however when a series of swallows oecurs
rapdly as when dunking a glass of water the hiquid may pass
on through the cardiz wrth lttle pause and enter the stomach
withm a second or twa after dnnlung has begun  Almost every
one has expertenced this when drinking a very hot or vesy cold
substance by becomng aware of an almost immeduate feelng of
cold or warmth n the epigastnum  When 1 quick succession
of swallows occurs the primary penstaltic wave 1s miubited unti
the last swallow 1s fimshed The penstaltic wave then passes
down the esophagus emptyng ny remamning contents

In esther the snpine or head down position the force of gravity
1s chminated and the hquad bolus 1s hndled 1n 1 manner simlar
to a sohd bolus 1e transport s dependent wpon the primary
penstaltic wave

The exact mech unsm of esophigeal evacuation mto the stom
ach has been a mutter of much dispute and stitl has not heen
clearly established Lerche!® has postulated a2 mechamism of
esophageal evacuation winch s based on detasled anmatomic
studies and roentgy hie corvel His 1 find
1ngs nd the p of two dil of the lower end of
the esophagus as demonstrated 1 figure 10

The upper dilatation 15 called the esophageal ampulla wnd the
Tower one the gastro esophagen! vestibule  The ampulla 1s sim
ply 1 bulbir dilatation of the lower end of the esophagus It s
separated from the gastro esophagei! vestibule by the snferor
esophageal spluncter ” The gastro esophigeal vestibule 1s sepa
rated from the stomreh by the constrictor cardite which also
1s smd to have 2 sphinctere action  The mtra daphragmatie por
tion of the esophagus 15 the gastro-esophageal vestibule the
duplragm cweling the sestibule at the level of about one em
below the mfenor esophngeal spluncter

Lerche believes the mfenior esophageal sphincter normally re
mans tonically closed and opens meehmenlly or refleddy to the
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perstaltic pressure above the ampulla After the nfenor esopha
gel sphuncter has opened, the ampulla contracts forcing 1ts con
tents mto the vesttbule VWhen the vestibule 1s filled bemg closed
below by the constrictor cardiae the nferior esophageal sphine

LOWER ESOPHAGUS .|

ESOPHAGEAL

AMPULLA INFERIOR ESOPHAGEAL
SPHINCTER
- DiAPHRAGH

4E
GASTRO-ESOPHAGEAL CONSTRICTOR  CARDL
VESTIBULE ) /
PHRENOESOPHAGEL
MEMBRANE

Fig 10 Schematic diagrim of the astric yunction ding to

Lerche ® (From Hightower N C Jr The physiology of symptoms 1

Swallowing and esophageal motoltty Am J Dig Dis ns 3562 1938

duced with kind of the editors of American Journal of
Dugestiee Diseases )

ter contracts The constrictor cardine now relaves and the vest
bule contracts and shortens itself emptymg its contents into the
stomach

Phy siological observations based upon pressures recorded from
this are mdicates that the entire vestibular region probably acts
as a splinctenic mechwsm *

Esoph 1P Esop! ! pressures s determmed by
direct pressurc measunng techmgnes have contnbuted greathy
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to the und ding of the motor pt of the bodv of the
esophagus as well as 1ts spincteric areas  In the discussion to
follow the pressures of the pharyngo esophageal junction the
body of the esophagus and the esopt nic Junction will be
considered separately

The pharyngo esoph l 15 characterized by a short
zone of Jugh resting wiralumnal pressure 1n the region of the
mfenor pharyngeal constnictor or enicopharyngeus muscle at the
level of the ericoid cartilige 31 3 Cireular muscle fibers in this
area remain 1 a state of tome contraction * 5 producing a zone
of high resting intralurmmal pressure and effectnely separating
the pharyngeal and esophageal lumina The zone of lugh pres
sure 15 approumately 4 em m length and usually 1s located be
tween 15 to 20 ¢cm from the maisor teeth The basal resting
pressure mn the Iugh pressure zone vanes from 20 to 30 cm of
water above atmospheric pressure (fig 11)

When mtraluminal pressures are recorded from the pharyngo
esophageal junction during deglutition the pattern of pressure
change 1s distinetly daiferent from that recorded from the pharynx
or from the upper esophagus (figs 8 and 12} Immediately
after the onset of deglutiion usually withm 0 5 seconds a small
sharp positne wave develops Wathin 01 to 03 seconds max
mum pressure 1s reached and 15 between 10 to 30 cm of water
above basal pressure n the junctional zone Pressure then de
creases rapidly below the hasal pressure and usually becomes
negatine 1n companson with atmospheric pressure

Tlus marked decrease m pressure m the pharyngo-esophigeal
junction occurs almost simultanequsly with the large increase mn
pressure in the pharyny produced by the penstaltic wave result
ing from the contraction of the supenor and middle pharyngeal
constrictors  The small bl positne wave observed m the
pharyngo esophageal junction with deglutition may be due to an
ncrease 1n the tonic contraction of the cirewlar fibers of the erico-
pharyngeal muscle or 1t may be related to elevation of the larynx
and mcreased tension on this arer  This small positive pressure
wave occurs dunng the period that small vanable pressure
changes are observed m the pharynt immediately prior to the
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PHARYNGO-ESOPHAGEAL JUNCTION

i

Fig 11 Demonstraton of the zone of ligh pressure at the pharyngo
esophageal junction  The catheters were placed i the esophagus then with
drawn slowly while d 1y Each of withdrawal
was indicated on the film by the signal Vertrcal lines indicate the distance
m centimeters from the mcisor teeth to the tip of each catheter This pull
through techmque clearly demonstrites the negative basal pressure m the
esophagus ind the zone of high pressure at the pharyngoesophageal june
tron  Note that at approumately 17 em from the incrsor teeth the pressure
nses m ech tricing 1nd returas to atmosphenc pressure 1t approumately 14
cm as the tps of the catheters pass through the high pressure zone Camera
speed 25 mm persecond (From Hightower N C Jr The physiology of
symptoms I Swallowmng and esophageal motility Am J Dig Dis ns
3562 1958 R duced with kind of the editors of American
Journal of Digestive Discases )

development of the Ingh pressure pharyngeal penstaltic wave
As the pharyngeal pressure mcreases the pharyngo esophageal
Junction pressure decreases thus greatly facilitating the develop
ment of a Ingh prcssure gradient from the pherynx to the
pharyngo esophngeal junction The duration of the negative com
ponent of the junctional pressure pattern of deglutition s usually
07 to 10 seconds after which time the pressure returns to the
previous basal level The pressure continues upward however
and another positive pressure wave forming a third component
of the pattern 15 observed  This positive pressure wave represents
2 continuation of the pharyngenl peristalsis through the pharyngo
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t ] junct The pressure produced by this
wive s usually from 70 to 90 em of water above atmosphenc
pressure # Pressure then returns to the previous basal level withm

PHARYNGO-ESOPHAGEAL
JUNCTION

iy bt

tig 12 Proumnl catheter 1s wn the Jower pharynx the muddle catheter 1
m the pharyngoesophageal junction and the distal catheter 15 1 the upper
esophagus The scquentt] appearance of the peak pressure 1n tach com
plex from ibove downward 1s mdicative of the passage of the penstaltic
contraction from the pharynx over the pharyngoesophageal junction into
the upper esophagus Alfter deglutition niote the slow return to basal pres
sure n the 1zone R was vol ly mhibited at the end
of « norm1l expiration a few scconds before swallowmg  Gamera speed
10 mm per second  (From Hightower N C Jr  The physiologv of symp
toms 1 Swallowmng and esophageal motlty Am J Dig Dis ns 3 562
1958 Reproduced with hmd permission of the editors of Amenicnn Journal
of Digestice Diseascs )
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4 to 5 seconds or gradually, as shown m figures 8 and 12

The complete integration of dynamics m the phurynx
pharyngo esophagel junction and upper esophagus 1s precisely
shown n figures 8 and 12 As the pharyngeal penstalsis ap-
proches the esophagus the crreular fibers of the cricopharyngeus
muscle reflexly relax * - promoting a Iugh pressure gradient
With the arrnal of the swallowed bolus at the pharyngo
esophageal junction the previously relaxed fibers contract to
propagate the peristaltic contraction and pressure gradient mto
the upper esophagus

Pressures n the body of the csophagus may be discussed on the
basis of therr origin  In the normal esophagus the types of pres
sures that have been observed mclude (1) basal pressure which
1s the mtraluminal pressure 1t the resting esophagus (2) respra
tory 1nd eardiovascular pressures which are transmitted to the
lumen of the esophagus and are supenmposed on the basal pres
sure 1nd (3) pressures resulting from deglutition or spontaneous
esophageal motor 1ctivity

Basal intraluminal pressure has been defined 15 that pressure
eusting within the lumcn of the esophigus when there 1 m
absence of motor actnaty Basal pressures determined by direct
mensuring methods have been found to be about munus 5 to
minus 6 cm of water (Table 1)

Supertmposed upon the negitnve basal mtralumnal pressure
are pressure changes due to resptration and cardioyascular pulsa
tions (figure 7) Inspiration produces a further mncrease i the
negative triummal pressure wlile exprration decreases the
negatine intraluminal pressure  Respiratory pressure changes
usually vary from 4 to 12 cm of water In normal adults eupmc
respiration produces 1 mean pressure change of 6 to 8 em of
water when recorded from the lower esophigus ¢ '*  Changes
1n esophageal intraluminal pressure due to cardiovascular pulsa
tions are usually quite constant mm m one mdividual when
recorded from one site but have been found to vary at different
levels of the esophagus In different mdniduals cardiovascular
Pressure may vary from 12 to 36 cm of witer When recorded
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from the lower csophagus the mean pressure change which
cardiovascular pulsitions produce 1s 26 cm of water ® Both
respiration and  cardiovaseulir pulsations produce 4 greater
chinge 1 mtralumnal pressure mn the esophagus than any other
site within the alimentary canal

Deglutition produces a char ieteristic pattern of pressure change
m the normal esophagns The pressure pattern consists of an
mtal negatne wave followed by three positive pressure com
ponents as illustrated m figures 13 and 14 The mitial negative
component 15 of brief duration and occurs immediately after the

NORMAL

PRESSURE
Cm.H:0

NI A
280crp
RPN

e
Preumogroph Swallow

Bosa Lire 10 Sec, ——nl

T
Fig 13 Normal deglutition pressure compleves recorded from upper
esophigus  Catheter tips are approuimatcly 5 em apart  Note progressive
prolongation of complex as recorded from each catheter from above down
ward  Respiration voluntanly ceased at end expiration immediately prior
to deglutition Camera speed 10 mm per second
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Fig 14 Nomal degl pressure ! ded from lower

esophagus  Catheter tips are 2 em apart Myograph indicates onset of
deglutiion Cimeri speed 10 mm per second

onset of deglutition It 1s obsers ed more frequently n the upper
than the lower esophagus and 1s thought to be due to the sudden
stretching of the closed esophigus by elesation of the
larynx '# ¢ The negatn e component 1s followed by an abrupt
mcrease m pressure of 10 to 15 cm of water Followmg the
abrupt nse 1 pressure the third component of the complex 1s
observed Tlus consists of a slowly mcreasing positne pressure
change or a plateau of pressure as demonstrated n figures 13
and 14 The fourth and most promment component of the de
glutition pressure pattern is a large simple monophasic posttive
pressure wave that nses rapidly to 1 peak ind declines with equal
speed Thus mmmedintely after deglutiion pressure changes
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are observed in the upper middle and lower esophagus that can
be correlated with the approaching primary penstaltic contrac
tion The abrupt nse m pressure followmg the mtixl negatne
reflection has been attributed to the sudden injection of hqud
mto the esophagus 3°  The pradually mcreasmg platean of
pressure 15 related to the approaching penstaltic contraction Its
duration 15 directly proportioned to the depth of the recording
catheter in the esophagus The large monophasic positive pres
sure wave that terminates the complex 1s recorded as the peristal
tic contraction passes over the open tip of the catheter

The magnitude of the large positwe pressure wave termmating
the deglutition complex has been carefully measured by a number
of investigations 15 7€ 78 933 In general pressures of 40 to 100
cm of water are produced as indicated 1 Table IV The dura
tion of the wave vanes from approximately 2 seconds mn the
upper esophagus to 6 seconds 1n the lower esophagus

The secondary penstaltic contraction produces a pressure wave
sumlar to the final pressure wave of the deglutition pressure
pattern It 15 1 simple monophasic positive pressure wave that
nises rapudly to 1 peak then returns promptly to the baschne
Secondary wawves e usually of Jess amplitude than primary
waves T

The csophagogastric junction 1s also charactenzed by a zone
of high basal pressure Onlv within the pist few years have
physiolog diol and endoscopists been

able to reach some and und d of
the structure and function of the esophagogastric junction By
radiologic nd mnometne studies Sanchez hramer and Ingel
finger have demonstrated that the dist1l 2 to 5 cm of the esoph
agus Lerches gastroesophageal vestibule has a charctenstic
motor function ® They found that the charctenstic deglutition
pressure complex observed m the upper esophagus was not pro
pagated mto the vestibule There was an absence of the imtial
negitive and posine deflections that are observed 1n the upper
esophagus with swallowing hquds Fyke Code and Schlagel
hwe explored the esophagogastnic junction 1n normal persons
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Fig 14 Normal degluttion pressure complexes recorded from lower
esophagus  Catheter ups we 2 cm apart Myopraph indicates onset of
degluttion  Caimera speed 10 mm per second

onset of deglutition It 1s observed more frequently m the upper
than the lower esophagus and 1s thought to be due to the sudden
stretchung of the closed esophagus by clevation of the
larynx '* * The negative component 1s followed by an ibrupt
increase m pressure of 10 to 15 cm of witer Followmg the
abrupt rise m pressure the third component of the complex 1
observed Tlus consists of a slowly ncreasmg positne pressure
change or a plateau of pressure as demonstrated mn figures 13
and 14 The fourth wnd most promment component of the de
glutition pressure pattern is a large sumple monophasic posittve
pressure Wave that nises rapidly to a peak and dechines with equ!
speed Thus nmediately after deglutition pressure changes
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pressure occurs while pressure 1s mncreasmg 1 the lower esop
hagus thus greatly evtending the pressure gradient from the
lower esophagus to the vestibule The slow decline in pressure 1s
followed by an equally slow 1ncrease to form a smooth negatinve
pressure wave This negative pressure wave 1s continued into a
sintlar slow positne pressure wave that appears to occur mn
sequence with the penstaltic pressure wav e of the lower esophagus
(fig 15) Below the diaphragm the slow fall and nse of pres

sure 1s of less magmtude than when recorded from just above
the diaphragm

ESOPHAGO~GASTRIC JUNCTION

Fig 13 Record obtamed from the distal esophagus vestibule and stom
ach The tip of the middle catheter 1s recording, from the zone of high pres
sure just above the dlaphragm Note the e‘(ag,gerated respiratory pressure
changes with a d defl of the light
beam dicating the catheter tip 15 above the dmphrdgm but still i the
Iigh pressute zone The decrease i pressure in the vestibule immediately
after the onset of deglutition and the following slow position wave are of
greater amplitude than usually observed below the diaphragm  The degluts
tion pressure changes were obtamed while respration was stopped Camera
speed 10 mm per second (From Hightower N C Jr The phys ology
of Swall ant h I motlity Am J Dig Dis
ns 3562 1955 Published with the hind permussion of the editors of
Amencan Journal of Digestie Disease )

It appears that the entire vestibule segment serves as a sphincter

mechanism that s the low er esophagus from the h 3
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TABLE IV
EsoPHACEAL PRESSURES
Author Site of Recorder Origin of Pressure Vean Pressure
Lower Half Basal —55em HO
Hightower'*  Lower Half Respiration 65¢m HO
Lower Half Cardiovascular 24em HO
Butin et al 6 \lid Esophagus Prmarv | Ligmd 100 cm HO
Wave Sohd T4em HO
Hightower33  Junction \id Prmary  Liquid 83 cm HO
Ligud  Soem 7T
and Lower Third  Wave Solid 72 em HO
Sanchez et al § Upper Seven Primary Dry and
Esghths Wave Solid 40 110 mm Hg
Hightowerlt  Mid Esophagus Secondary
Wave Balloon 32cm HO
Primary
Sanchez et al 8 Ampulla Wave Liqud o7 mm Hg)
Vestibule Pnimary
Vave Liqud 515 mm Hg

From Hightower N C Jr FEsophageal motihtv m tealth and disease

Drs Chest 28 150 1955

tOne observation only
with a mimature pressure transducer and encountered a zone of
high pressure similar to that encountered it the pharyngo
esophageal junction !® This zone of high pressure was found to
estend from 1 to 2 em above the hiatus to 1 to 2 cm below the
hiatus and occupies the segment of the esophagus designated
as Lerches gastro esophageal vestibule The mean resting pres
sures m this regon are usually 10 to 20 cm of water pressure
above atmosphenie pressure * Vanations m basal pressure m the
vestibule due to respiration and cardiovascular pulsations are
more marhed when recorded from the high pressure zone than
anv other part of the esophagus

With deglutition there 1s an absence of the mitial positive
component as first pomted out by Sanchez hramer and Ingel
finger 28 Indeed withmn 1 to 2 seconds after the onset of de
glutition  the high basal pressure decreases to form a slow
negative wave of 7 to 10 seconds duration 31¢ This decrease in
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these patients produces abnormal deglutition pressure pat
terns "¢ 8 When a pressure gradient does occur it 15 much less
than that obsersed m the normal esophagus  Abnormal pressure
waves due to secondary penstal“s are frequcn\l) observed When
the ¢soph t It d there may
be no response to degluhhon (ﬁg 16}

ACHALASIA
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Fig 168 Deglutiton response in achalasa. Note postive basal pressure

w proumal and middle catheters due to retaned liquid and food The

distal catheter 35 m the esophagogastne junctional hogh pressure zone

Complete decompensation has occurred and no degluttion pressure com

plex 15 obsenned m the triangs from the catheters recording from the

t nor 15 there rel, of the junction  Camera
speed 10 mm per second

The esophagus in patients with achalasia demonstrates 4 pecul
1ar senstivity to \echolyl® 2 53 \When admimistered subeutane
ously or mtrimuscularly mecholsl produces 1 marked sustained



34 Gastrowtestinal Motility

Tt 1s now clearly evident that the vestibule exlubits an mdepend

ent but coordmated motor activaty Normally the vestibule 1s
contraicted mauntaming the high pressure zone and the de
glutition pressure complex recorded from the upper esophigus
1s not propagated into the vestibule As the penstaltic pressure
wave approiches the vestibule relives reflexly, as does the erico

pharyngeal muscle at the pharyngo esophageil junction allow

g esophageal contents to be emptied mto the vestibule by the
progressing lngh pressure gradient between the lower esophagus
and vestibular segments The vestibule then contracts slowly with
higher pressures in the part of the segment above the diaphragm
than m the lower put below the diaphragm This provides for
emptymng the vestibule mnto the stomach

Dusturbance of Esophageal Motility by Disease Many dis
eases m1y lter the normal motor actnity of the esophagus
Measurement of mtriluminal pressure 1n patients with dysphign
has ncrewsed ow understanding of the pathophyswology
molved 3¢

Achalasia results m dvsphagin due to 2 disturbance of the
normal motor actnity of the esophagus 31 This 15 mamfest mamly
by n meomplete propagation of the pnmary peristaltic wave wnd
the fact that reflex relixation of the esophageal vestibule does not
occur The primary penstaltic contraction ongmnates i the
pharyny 1n 1 normal manner but wlhen it has reached the level
of the upper esophagus 1t seems to become effective weaker
and finlly deteriorates and fades away Secondary penstaltic
contractions often occur due to local distention by retuned foods
and secretion but once mtiated these contractions move pur
posely up or down the esophagus for 2 short distance then dis
appear Without normal propagation of penstaltic contrictions
Dittle intrilummal pressure gradient 1s created and esophageal
transport 1s markedly retarded As the normal motor functions
progressnely fail the retention of solid foods Iiquids nd secre
tions occurs which leads to dilitation and elongation of the
esophagus

It has been demonstrated that the primary penstaltic wave 1n
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changes due fo spontaneous mtermittent contraction of the esoph

ageal lature may be ded These rhythmical cantrac
uons may occur at a rate of 6 to 12 per minute It has been
d that the sph ic areas of the esophagus at

lhe pharyngo-esophageal and esophago-gastnic junctions respond
normilly to deglutition

DIFFUSE ‘\SPASM
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Fig 18 Deglutition response in diffuse spasm Note that the pressure
complex occurs simultaneously in all tracings and that they are markedly
abnormal 1n amplitude and duration Camera speed 10 mm per second

Qel

ma 18 an ple of a syst disease that may
produce dysphagia by interference with the third stage of de-
glutition ”7 The pumary disorder of esophageal motlity 1s the
defective propagation of the pnimary perstaltic contraction due
to a myogeme fallure Also there 1s a rather marked loss of
muscular tone m the esophageal wall As m achalasia sclero
derma invols es most of the esophagus and 15 not confined to any
particular lthough the ch are usually more
wadent m the lower esophagus
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contraction of the esophagus (fig 17) This marked sensitnity
to mecholy11s probably due to the defunct intrinsic nerye plexuses
for the response obtamed following this drug 1s m keeping with
Cannons law of denervation 3+

EFFECTS OF MECHOLYL IN CARDIOSPASM

Injechon
CONTROL Mecholyl @ MIN AFTER MECHOLYL 17 MIN AFTER MECHOLYL
omg.
aben o HD
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Fig 17 Effects of mecholyl on esophageal mtraluminal pressure in achala
sia Note the marked rise i intraluminal pressure at 9 and 17 mmutes after
subcutaneous admumstration of 10 mg of mecholyl (From Hightower
N C Jr Olsen A M and Moersch H J A comparison of the effects
of acetyl betamethyl chohine chlonde (Mecholyl) on esophageal mtra
lumnal pressure 1 normal persons and patients with cardiospasm  Gas
troenterology 26 592 1954 Published with kind permission of the editor
of Gastroenterology )

Diffuse spasm produces dysphagia also as a result of disturbed
normal motor mechanisms Dysphagia associated with this dis
order characteristically occurs mtermittently and 1s associated
with pam In this disease the esophageal musculature appears
to be hypersensitve to the stimuli produced by deglutition and
also by local distention Measurements of deglutition pressure
compleves m this disease hav e revealed that a number of responses
may be obtamed Followmg deglutition the deglutition pressure
complex may be markedly abnormal in that 1t 1s greatly increased
m amphitude (up to 300 ecm of water pressure) and duration
(fig 18) Itis noted that contractions mayv occur simultaneousls
over a considerable length of the esophagus and be recorded at
the same time from all three catheter tips Also 1mmedintely fol
lowmg a deglutition pressure complex rhythmical pressure
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Moersch Code and Olsen have recently described a motor dis
order of the esophagus which exhints features of both achalisia
and diffuse spasm 1nd have used the term dyschalesia to designate

CLERODERMA
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Fig 19 Deglutiton response m lower esophagus and esophagogastnic
junctions recorded from patient with scleroderma Note shghtly positive
basal pressure mn lower esophagus as recorded bv proumal and middle
catheters The distal catheter 1s recording, from the esophigogastnic junction
d demonstrates low junctional pressure  An abnormal deglutition complex
15 observed 1n the upper tracing followed by a spontaneous contraction The
complex 1s not propagated to the tip of the nuddle catheter and there 1s no
evidence of relaxation at the esophagogastnc junction Camera speed 10
mm per second

the disorder 3° \echanteal obstruction produces dysphagia and
m1y result from mtrnsic or extrmsic lesions In general cond:
tions causing mechanig! obstruction produce simitar disturhances
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The primary penstaltic contraction ongmates normally n the
pharynx and passes on nto the esophagus but the contraction
fades out usually m the upper levels of the esophagus Few de
glutition pressure complexes reach the lower esophagus and
those that do are usunlly of low amplitude Apparently the
esophigogastric junction 1s also imvolhved 1n this disese as we
huve frequently observed that the high pressure zowe at the
esophagogastric junction 1s usually markedly reduced (fig 19)
This finding 15 1n keeptng with the clmiel obsenvation that
regurgitation frequently occurs in these patients and that hquids
taken 1n the upright position usually flow umimpeded through the
esophagogastric junction Mecholy!® does nat mcrease esophageal
mtraluminal pressure 1 pitients with scleroderma as 1s observed
m patients with achalasia 33

Ilwatus herma 1s 1 common disorder that my produce dy sphagn
by anatomicil alterations of the normal esophagogastric junction
In these patients the hugh pressure zone of the esophagogastic
jenction may be found completely above the hiatus The dis
placement of the esophagogastric ugh pressure zone upwrds
ind hermation of part of the stomach mto the thoracic cuvity de
creases the esophigogistric pressurc gradient and often lows
reflux to occur Some degree of peptic esophagitis 1s not at all
uncommon nd this mobbly accounts for the increased rntabil
1ty md spontineous contrichions frequently obsersed m pressure
recordings  This 1s particularly seen m the lower esophagus
where spontneous contractions may follow a normal deglutitton
complex or m1y be mduced by manmipulations of the catheters
Texter and wsociites have dumonstrated thit the deglutition
ecomplex recorded from the termnal esophagus m patients with
hiatal hermin 1s of low amphtude and prolonged doration °

\Many other disorders may result n dysphagia ind disturbed
function of the esophagogastne junction Chalasia 15 1 term
1pphed to a rddrced esophigogastric junction that permits csoph
ageal reflux This condition 15 usully seen m mfants but may
occur 1 adults Chalasiais apparently : disorder of the vestibule
and occurs because the vestibule does not remain tonicilly closed

as occurs normally *
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mucally and recorded from the antrum therr rite 1s constant at
3 per mmute These waves comarde exactly with the “20 second
thythm”™ descnibed years ago by Chrlson 3°

GASTRIC | FUNDIC
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Fig 20 Type I gastnc contractions recorded from the fundus of the

stomach These contractions are of low ampltude and may occur rhyth

mically at a rate of approximately 2 per munute Camera speed 04 mm
per second

It 15 felt that the fype I waves m both the fundus and the
antrum represent “miung” type of motor actiaty One gets the
impression from balloon kymographic records and also from
fluoroscopre observations that the slow rise and fall of pressure

recorded from the fundus represents a kneading of the gastric
contents
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m motshity The primary pensstaltic contraction may be obsened
fluoroscopically to skip over the lesion if loeated m the upper
or mid esophagus When the obstruction ewsts in the lower
esophagus the penstaltic wave progresses to the site of the
obstruction without nterruption but may be shallow and not
strong enough to force barium past the stenosis 3¢ As most
obstructive lesions occur n the lower esophagus retention of
secretons and swallowed materiil 1s not unusual The resulting
distention acts as a stmulus for secondwry penstalic contrac
tions and these waves frequently are obsenved

It 15 recogmzed that a number of functional disorders my ve
sujt m dysphaga “® Detailed obsery ations of the types of motor
disturbances m so ealled functiona] dysphagra are not avatlable

GASTRIC MOTILITY

In addition to sening as a teraporary resersoir for mngested
food and drnnk the stomach is provided with certun motor
actiities to perform miung of the gistric contents wath the
products of gastric secretion nd to effect grstrie ¢vacaition mto
the small bowel The stomich 15 a remarkable orgwn w that
it 1s capable of greatly increasmg its volume without wcreasing
mtraluminal pressure  Following an ordmary mived medd gstne
evicurtion 1s usually complete after two hours

Types of Gastric Mottty VWhen the balloon method of re
cordmg motihity 15 used three types of gastric motor actnity e
recogmzed on the hvmographie film

Type I wares we of low imphtude and their durition v wes
depending upon whether being recorded from the fundus or the
antrum of the stomach In the fundus of the stomach these w wes
are usually less thin 10 cm of water pressure in amphtude and
Jduration varies from 30 to 50 seconds {fiy, 20) 1In the nntrum
of the stomach the mmphtude of the wives are usually 5 em of
water or less and their duration 1 from 18 to 22 seconds (g
91) They appear as smooth svmmctrcal humps on the record
with respiratory pressure changes superimposed They occur m
both rhythmic and non rhythmic patterns W hen present thyvth



Ahmentary Canal of Man 43

the end of a perod of actinity and 15 usually followed by
quescence Type 111 complexes occur mfrequently

Analysis of Gastric Motihity Records A quantitatne analysis
of gastric motility records has revealed that the stomach exhibits
some type of motor actiity approumately 40 per cent of the
time when recorded after an overmight fast? (Table V) In the
gastnc antrum type I waves occur 23 per cent of the time of
observation tvpe 1T waves 15 per cent of the ime and type IIT
waves 1 per cent A little over half of the type [ actnity will be of
the thythmical patten type About one-thud of the tvpe II
waves will occur 1n a rhythmienl pattern

Alterations of Gastric Motility A number of factors may alter
gastric motillity - Disease of the stomach or of the gastro-intestinal

FABLE V

QuaNTITATIVE AnaLysts 0 Gastric Moty Recoros oF TweNTY #ve PERtoss
©OF OBseryaTion OF ONE 70 Two Houms o8 Nor 1ar Hustan Bencs

Nonrhythmie Rhythmic
Type Time o Mean MeanTime o Mean Mean Total
Per Per Ptem DY Per Per Ptom D3 Per Cent
Mot Cent Hr Water Sec Cent Mwn Water Sec Time
"y Y alue Present
My dee . brerem
Tybel Mean 10 23 5 19 13 29 5 2 23
sD 12 2 17 01 117
SEm= 09 45 03 33 003 02 34
Type Il Mean 10 28 22 14 5 30 2 12 15
SD 7 18 8 4 9 62 19 2 12
_ SEm> 15 33 15 08 18 006 54 06 24
Type N1 VMean 1 2 7 82
SD 2 2 2 2
_ Sim= 05 08 09 10
Types 1 11 Mean ag
and sSD 15
um SEm= a1

- km=
From Hightower \ C Jr and Code C F ‘The qualtative analyss of
central gastric motility records 1n normal human beings with a study of the
efiects of neasbgrune Proc Staff \feet Mayo Cln 25 637 1950
TP =pressure
1D =duration

1Duration of type 111 expressed 1n m nutes
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Type II warcs are qlso sumple monophasic waves but are of
greater amplitude than type I Their nise and decline of pressure
1s rapid producing a sharp perh  Ther durabion 1s vanable
when occurting in a non rhythmic pattern and ranges from 12
to 25 seconds  When occurring in a rhy thmical fashion however
their rate 1s exactly the same as the rhythmical type I waves—
re 3 per mmnute® (fig 21) Pressure changes produced by these
waves and recorded from the balloon usually ranged from 10 to
50 cm of water although 1t times 100 cm hase been encountered
The tvpe II gastnic contraction represents penstalsis In the
antrum this type of motor activity creates the pressure gradient
that effects gastric evacuation into the duodenum

TYPES OF
ANTRAL  MOTILITY
e TPE X TYPE X “"’tﬂ
. kl' [ \ﬂ
F AL s Y
T
"}:jﬂ B o "*M i |‘ LIV

Fig 21 Tvpes of motor activits recorded from the antnun of the stomach
Note that the rhvthmical rate of the tvpe I and type II waves 15 approx
mately 3 per minute  Cumert speed 04 mm per second

Type HI uwaves are complex Thes consist of two components—
one 1s 1 smooth nse and decline of the basal pressure wnd the
other 15 type I or tvpe IT waves frequently occurring i a rhyth
mic pattern supermmposed upon the change 1 bhisal pressure
The change 1 basal pressure 1s termed the type ITT wue (fig
21) From 1 functioml standpomnt this type of motor actmvaty
1s thought to represent 1 change m tonus or alterition of the
diameter of the lumen  Those tonus changes usually amount of
10 em of water or less wnd their durition may vary from 1 to 5

mmutes  This tvpe of motor activity 1s most often obsened 1t
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Surgical procedures may markedly alter gastnc motihty
Vagotomy produces sigmficant changes 1n gastric motor activity
The pnmary effects of vagotomy as observed m records of
antral gastnie motiity 15 2 reduction 1 the icaidence of type 1T
waves and consequently 4 reduction in total activity 11 Al
though vagotomy produced rather charactenstic changes in antral
gastric motlity sympathectomy has been found to have lttle
effect on the motor actnity of the gastrie antrum 1¢

Drugs of many types may affect gastric motility Today there
are many potent anticholinergic agents that are capable of reduc
g gastne motility The quarternary amines are the most potent
type of anticholinergic agent available today 134¢ Drugs of this
type produce effects similar to that of vagotomy (fig 22) A
quantitative analysis of records obtamed from patients with duo
denal uleer who had been given Banthme® revealed that the
principal cffect was 1 reduction n type II activity and a con
sequent reduction m total actity as 1s observed 1 vagotomy 13
Parasympathomimetic agents as neostigmme and urecholine
apparently have little effect on the normal stomach ** whereas
after vagotomy such a drug may restore gastnic motility tempo
ranly to normal 11

The effects of smoktng on gastnic motility have been studied in
our laboratory and we have found that smoling a cigarette pro
duces an mibition of type II waves This has been observed m
norma! ndnidunls as well as patients wath active duodenal ulcer

SMALL BOWEL MOTILITY

Most of our digestive processes occur 1n the small bowel It
would seem logical then that the types of motor activity observed
m the small bowel would aid these digeshve processes In gen
eral three types of motor actnity oceur mn the small bowel As
m the stomach these types of motor activity may be divided into
mrang and propulsive 4 4

Types of Small Bowel Motihty From the upper small bowel
recordings obtamed with erther the balloon method or direct
pressure measuning method demonstrate two types of waves
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tract however has been found to alter gastric motihty only
shghtly An analysis of records of antral motility obtamed from
12 patients who had an unobstructed duodenal ulcer revealed
that total activity was about the same as that observed 1n normal
mdniduals  There was a qualitative difference however m that
the maidence of type IT waves was mereased with 1 corresponding
decrease mn type I waves > A similar gualitative deviation from
normal was observed m a small group of 7 patients with severe
hypertension who were studied prior to thoracolumbar sympa
thectomy 1

EFFECTS OF PROLONGED ACTION PROBANTHINE ON GASTRIC MOTILITY

j

.c..*'L‘. s T YV Wi SER W PRES SRS VSN S wa P

Fig 22 Example of the effect of a potent anticholinergic agent on gastnc

motihty The three panels represent a continuous tracing Note that 9

mnutes after 30 mg of the drug 15 given orally type II contractions were
d throughout the period of observation (From High

tower N C Jr and Broders A C Jr A new anticholinergic agent n

the treatment of peptic ulcer Tex State J Med 5483 1958 Published
with kand permission of the editor of Texas State Journal of Medicine )
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upper Jejunum the rhythmical rate of these type I waves 1s 11 per
minute (fg 23) In the termmal dleum the rhythmieal rate 1s
8§ per minute (fig 24) Thus 1n the small bowel of man there
15 a decreasing gradient from the upper to the lower small
bowel of the rate of rhythmical type I waves A sumlar gradient
of thythmical ty pe I waves was demonstrated in the rabbit years
ago by Alvarezt and i the dog by Douglis and Mann 46
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Fig 24 Traung obtamned from lower ileum m patient with ihac stoma
Tandem system of balloon used Note rhythmical rate of type I waves 15 8
per mmute Type 1II waves are also recorded Camera speed 0 4 mm per
second

The amplitude of the type I waves in the small bowel usually
represents a pressure of 5 to 15 cm of water The duration of
these waves vary from 25 to 75 seconds 14 *7 Type I waves are
the most common type of motor actinity observed in both the
upper and lower small bowel The type I wave recorded from

the small bowel 1s dered to rep a pred Iy seg
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These are type I and type III From the lower small bowel type
I type III and type IV waves are recorded Classical type II
waves as observed in the stomach and 1n the colon have not been
recorded from the small bowel with the techmques we have used

Type I waves in both the upper and the lower small bowel are
simple monophsic positive pressure waves When occurring m
2 thy thmic pattern the rate of occurrence of type I waves 1s ex
tremely constant and characteristic of the segment of small
bowel from which the record 1s obtuned In the duodenum and
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Fig 23 Tracing of motility obtaned from duodenum wath balloon method

of recordimg Rhythmical type I wares occurnng at rate of 11 per minute

Note prolonged elevation of basal pressure  Camera speed 04 mm  per
second
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actnity in the upper small bowel 1s the same as type I actvity
or about 60 per cent of the period of observation In the lower
small bowel type 11 waves are present 30 to 50 per cent of the
time Type IV waves are usually present 5 to 10 per cent of
the time

Alterations of Small Bowel Motithty The motor actnity of
the small bowel 1s subject to alteration by a great many factors
other than disease states and pharmacological agents For in
stance 1t has been demonstrated that total motor activity of the
small bowel may be decreased as much as 30 per cent by the
administration of placebos 42 It has also been demonstrated that
sleep produces 1 marked reduction 1n motor activity of the small
bowel 3¢ The effect of nausea on upper small bowel motility
also has been studied **+  What has been obseried most often
during nausea 15 a prolonged type III contraction m the upper
small bowel with rhythmical type I waves supenmposed It
should be pointed out however that this type of motor actnity
has been recorded from normal mdiiduals who were not ex
pertencing nausea and from subjects who had bcen gnven
morphine *

In patients with the sprue syndrome it has been found that
the amplitude of type I and type 1II contractions 1s reduced
and that propulsive actnity 1s defimtely less than occurs in the
normal* 4 These observations correlate well with the fact that
the transit time of a banum meal through the small mtestine of
patients with sprue 15 prolonged 7 It 1s also of interest that
transit time 1s delayed m patients who have acute dysentery 58

Many pharmacologtcal agents are capable of altering the motor
activity of the small bowel Atropine and tincture of belladonnt
gwven orally have been shown to mhibit the motility of the small
bowel They produce a reduction i total actruty and 1 the
ncidence of propulsne type ITE waves ° Antichohinergmic agents
of the quarternary amine type are also potent wnhibitors of small
bowel motility *4¢° Tertiary amme compounds of the so-called

antispasmodic types usually have little effect on the small bowel
motihty 81 ¢
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mental or mixing type of motor activity  This tvpe of motor ac
tivaty probably serves to bring the intralumimal contents mto con
tact with a lnrger surface of the bowel mucosa

Type 1H wavcs are comples m that they are made up of two
components There 1s an increase m the basal pressure upon
which 15 superimposed type I waves frequently m a rhythmical
pattern The duration of the type IIT waves vartes from about
one half to 5 mmutes and therr amplitude ranges from 10 to
40 cm of water as demonstrated n figures 23 and 24 The type III
wave 15 constdered to have 1 propulsive or penstalue function
the upper small bowel of man

Type IV waves are usnally complex This type of wave 1s
observed 1n the lower small bowel of man % It 1s 2 propulsive
type of motor activity These waves may resemble the type 11
wave m the upper small bowel in that they may begin with a
rise 1 basal pressure with type I wves supenimposed They
differ however m that a large positive pressure wave develops
that obliterates the type I activity When 2 tandem system of
blloons 1s used for recording the type IV waves usually register
on both balloons m a coordmated manner characteristic of
propulsive activity Indeed when recordmg from the lower
1leum 1n patients with an ileac stoma this type of motor activity
15 associated with the expulsion of fecal matenal from the stoma
The amplitude of the type IV wave usually varies from 30 to 50
cm of water and the duration of these waves 1s approuimately
one 1nd one half mmutes

Analysts of Small Bowel Motility Records Analysis of motility
records obtuned from fasted individuals without disease of the
small bowel shows that type I or segmental motility 1s present
approxumately 60 per cent of the period of observation n the
upper small bowel*8 and <bout 85 per cent in the lower small
bowel #* In the upper small bowel type I waves 1re observed
about 35 per cent of the time of the period of observation The
per cent of time type IIT waves are present 1s mcluded under
the per cent of time type I waves are present for type I warves
are always superimposed upon type I activity Thus total
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Fig 25 Record of sigmaidal and rectal motihty obtamed from normal i

dividual  Short bursts of rhythmical Type I waves are observed with rate

of 11 per minute Camera speed 04 mm per second Distance between
vertical Lines 1s one munute

Type II waves are sl to the type I They are however
of much greater amplitude and of longer duration These waves
are usually 25 to 30 seconds n duration and the amplitude
usually vanes from 15 to 10 em of water pressure (fig 26)
This type of actnity accounts for the major portion of total
activity seen 1n records obtamed from the colon They some
times occur mn 2 rhythmical pattern with a rate of about 2 waves
per nute  The type 11 waves are cansed by the contractions
m the large bowel that produced the haustra seen by the radiolo
gist °7 and as observed through a paper thin abdommal wall 42
It 1s felt that type II wavcs represent predommnantly a muang
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Cholmergic agents as neostigmine and urechohne are effec
tive stimulators of small bowel motility 63 64 It has been demon
strated that urecholine increases the transit time of a barum
meal through the small bowel »7 and neostigmme mcreases the
mcrdence and amplitude of propulstve type I1T contractions **

Morphine exerts a unique action on the motor activity of the
small bowel It markedly mcreases the tone of the bowel The
meidence of non propulsive type I waves 1s ncreased ## How
ever there 1s a marked decrease m the propulsne type HI
contractions *4 5395 €6 This probably accounts for the consti
pating effect of morphine

COLONIC AND RECTAL MOTILITY

The colon serves as a reservorr for the contents emptied mto
it from the small bowe! There 15 considerable absorption of
water and electrolytes from the contents of the colon and much
of the motility of tlus organ 1s desoted to a mung type of action
Penstalsis 1n the true sense as occurs in the small bowel 15 not
observed in the colon Propulsive motility does occur however
but this 1s usually in the form of 1 mass movement activity

Types of Colonic and Rectal Motidity Four types of motiity
waves are recorded from the colon with balloon and durect
pressure measuring svstems

Type I waves are smill simple monop} posttr e pressure
waves of Jow amplitude and short duration and simlar to the
same type of wave occurring in other parts of the alimentary
cnal (fig, 25) The exact function of the type I wave 1s not
known but presumably 1t serses as 1 component of motor
actnity which contributes to miang of the intestmal contents
The amplitude of type I wave 1s usually 5 to 10 cm of water
pressure and the duration varies from 5 to 10 seconds \When
occurring n a thythmie pattern the rate varies from about 8 to
12 per minute depending upon the site from wlich they are
recorded Type I waves frequently occur as part of the type I
complex
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Type IV waves Type IV wave results from the “mass move
ment actisity of the colon and rectum  These waves are rarely
recorded from a normal mdnidual These waves rarely occur
1 a thythmcal pattern except in patients with chronie ulcer
atnve colitis and then the rate 1s usually about 1 wave every
2 to 3 minutes The amplitude of the type IV may reach 80
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v\/\ 50 em
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Fig 27 Record from descending colon via colonic stoma Note rse m

basal pressure with supenmposed type II waves Note that both balloons

are recording the type 111 complex indicating that 1t extends over a seg

ment of colon 1t lewst 7 cm in length Camera speed and tme bnes are
the same as n figure 23

i, Sl

to 100 em of water pressure The duration of the waves 1s
charactenistically prolonged and lusts from 2 to 4 mmutes Therr
configuration 15 rather characterstic i that there 1s a rather
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type motor actnity although they may contribute to some ex
tent to propulsion *

Type 11 waves are 1 complex pattern of an ncrease m basal
pressure or a change 1 tonus on which 1s superimposed type I
or type Il waves or both These waves usually last from 1 to 4
minutes nd the pressure change n baseline tonus 1s usually

PROXIMAL BALLOON Ho0

MU

DISTAL BALLOON

. e T g PN S

PNEUMOGRAPH

' N

Fig 26 Record obtaned from transverse colon via colomc stoma Chsst

cal bype 11 contrichons  Note contractions occurnng n proumal balloon

are only 7 em proumal to lower balloon Camera speed and time Jmes
are the same 1s 1 figure 25

Jess than 10 cm of water (fiy, 27) The cxact function of the
type TIL wave 1s not clear but 1s probably predommantly mnmg
m 1ts 2ction
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observation and type III wives 2 to 4 per cent Type IV waves
are rarely observed normally and are present less than 1 per cent
of the period of observation

Alterations of Colonic and Rectal Motility There are many
factors which may alter colome and rectal motiity The effects
of emotions on colome motility has been ¢xtensively stuched 9873
It has been found that pamn ncreases the contractions of the
colon 1n normal subjects Discussion of hfe situations that pro
duced emotional conflict resulting 1n feelings of anger anxiety
apprehension resentment hostility or guwlt caused mcreased
motor actnaty However when fem fright or dejection were
the predominant feeling of the subject hypomotility resulted
The type of motor actinity recorded m patients with chrontc
ulcerative cohtis 1s rather charactensthic ! 7+ Records obtamned
from these patients show a marked 1ncretse 1n the meidence of
type IV waves associated with propulsive action leading to expul
sion of the balloons or fecal matter Type I actiity 15 mcreased
and there 1s a sigmficant decrease n type II actity and a com
plete lack of type IIT waves m patients with ulceratne colitis
Thus total motor activity 15 decreased m these patients due
maly to a reduction m the mximg, type of motor actity At
the same time propulsive motihty 1s d

Many drugs may mfluence the motor activity of the colon
Anticholinergic agents of the quarternary amine type 1re potent
hibitors of colonic motility 17376 Parasympathomimetic
agents as neostigmine and Mecholy!® stimulate colome motility
Neostigmme 1s particularly effective 1n producing a predom
mantly propulsive type of motor response 77 Morphine wmcreases
the amount of non propulsive motility and tends to ehmunate
propulsive activity Morphine also markedly ncreases the tone
of the large bowel ** Most of the so called antispasmodic and
spasmolytic agents when adminmistered by mouth m the rec m
mended therapeutic doses have little or no effect on motility
of the large bowel
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rapid increase n pressure at the beginning of the wave the
peak 1s reached and then there 15 a raprd dechne for 50 to 60
per cent of the elevation Then the rate of dechine changes and
becomes much slower producing a prolonged wave (fig 28)

PRESSURE
em Hp0

T80

AL

Fig 28 Type IV contraction recorded from sigmoid colon of patient with

chromie ulcerative colitis  Note pressure exceeds 80 «m water A type 11

contraction 1s observed at each end of tracing Camera speed wnd trme
Iines are the same as m figure 25

Analysis of Colonic and Rectal Motiity Records Some type
of motor actinity 1s recorded from the colon and rectum 35 to 40
per cent of the perod of obsenition when the individual has
fasted overmght 1> The predommant 1ctuaty 1s the type 11
wan ¢ and accounts for 90 to 95 per cent of total actity  Type 1
waves usually occur during 1 to 2 per cent of the period of
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cular contractions in several areas and finally the effect of
these contractions on the movements of the mtralummal con
tents However with eusting methods and equipment this 1s
not possible n man  Detection and recording of mtralummnal
pressures has 2 number of advantages 1s a means of studying
gastromtestinal motor activity The pressure data are objective
quantitative and comparable to that obtained n other labora
tories and seem accurately to reflect the muscular activity of
the wall adjrcent to the pomt of recording In order to record
mntraluminal gastromtestmal pressures tubes or wires have been
passed through the nose mouth and anus Esophageal and gas
tric pressures are satisfactontly recorded by this means but small
mtestimal and colome records are more difficult to obtam The
long small bore tubes usually required to transmut pressures
from the distal small intestine and proumal colon to external
manometers may result 1n an madequate frequency response
The tubes often cause the patient considerable discomfort and
this may lumt the length of the recording period as well as
affect the motthty under study

The desrability of recording motility without tubes led us
several years ago to record and quantitate borborygmi by means
of an abdommal microphone ! Unfortunately localization of
the ongn of the sounds to particular areas of the mtestines was
not possible

In early 1956 we discussed the feasibility of tubeless mtra
lummal pressure recordings with Dr Vladumr Zworykm of the
Rochefeller Institute for Medical Research and the Radio Cor
poration of America Dr Zworykin and his colleagues destgned
and built 1 pressure sensitive radiotelemeterng capsule which
permiuts  permanent recording of gastromtestinal 1ntralummal
pressures without the necessity of intubation  Prior to comple
tion of this device a most interesting development was re
ported from the Department of Psychology of the University of
Cahfornia m Los Angeles ® Drs Wenger Henderson and Din
ning recorded the movements within the stomach of a tny
tubeless mtralumnal magnet This was accomplished by an
external magnetometer which translates movement of the cap
sule mnto electric vanations  Another tubeless method was a
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GASTROINTESTU\AL motihity may be studied 1 2 vanety
of ways The principle methods used m man are shown
figure 1 No single one of these will yield information on all

SPECIFIC MLTHODS OF MEASURING MOTILITY
ROENTGENOGRAPIHY
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PRESSURE MEASURING DEVICES
Open Tip Cathaters and Rigid  Sensitve Manometers
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Intralumml Electne Transducers
Guer transformer
Radiotelemetering capsule
DIRECT OBSERVATION
ABDOMINAL SOUADS
ELFCTROMYOGRAFHY

Fig 1 Methads of studving the motility of the grstromtestingl tract
man

parameters of motthty  Idealls we should Jike to record stmul
taneously the cfferent nere mpulses to the smooth muscles
the mechameal and dlectricil manifestaitions of ntestinal mus
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cular contractions 1n several areas and finally the effect of
these contractions on the movements of the ntraluminal con
tents However with ewsting methods and equpment tlus 1s
not possible m man  Detection and recording of miralumnal
pressures has a number of dvantages as a means of studying
gastrontestinal motor actraty  The pressure data are objectne
quantitative ind comparable to that obtaned i other labora
tones and seem accurately to reflect the muscular actvity of
the wll adjacent to the point of recording, In order to record
mtraluminal gistromtestinal pressures tubes or wires have been
passed through the nose mouth and anus Esophageal and gas
tric pressures are satisfactonly recorded by this means but small
mtestinal and colomc records are more difficult to obtain  The
long small bore tubes usually required to transmit pressures
from the distal small intestine and prouimal colon to external
manometers may result i 1n madequate frequency response
The tubes often cause the patient considerable discomfort and
this may hmit the length of the recording period as well as
affect the motihity under study

The deswability of recording motility without tubes led us
several years ago to record and guantitite borbory grm by means
of an abdommal mcrophone! Unfortunately localization of
the ongm of the sounds to particular areis of the ntestmes was
not possible

In early 1936 we discussed the feisibihty of tubeless mtry
lummal pressure recordmgs with Dr Vladumr Zworykin of the
Rockefeller Insutute for Medic1l Research and the Radio Cor
poration of Amenca Dr Zworyhin and us colleagues designed
and bult a pressure sensiive ridiotelemetering capsule wlich
permus permanent vecording of gastromtestinal intraluminal
pressures without the necessity of mtubation  Prior to comple
tion of this device a most mteresting devclopment was re
ported from the Department of Psychology of the Unwversity of
Caliform1 m Los Angeles 3 Drs Wenger Henderson and Din
ning recorded the movements within the stomach of 2 tiny
tubeless ntraluminal magnet Tins was accomplshed by an
exterm1l magnetometer which translites movement of the cap
sule nto electne vanions  Another tubeless method was
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radiotelemetening capsule quite sumiar to the one we are usmg
which was developed independently and approumately simul
taneously at the harohnsha Institute in Sweden *

This paper 15 devoted to 1 description of the radioteleme tering
capsule and 1ts use 1n the gastromtestinal tract We hue pre
viously reported some portions of this work * The newer
phases have been carned out i cooperation with Drs Lawrence
Horowitz and Arthur Berman

METHODS

The mstrument we hue used 15 a ngid evlmdnead phste
cipsule 30 cm 1n length wnd 10 em m diameter (figure 2)

Disa~~embled tapsulc

(e o© o

Battepy Cap

Pressupe
Piaphragm

FrM
Oscibotor

Fig. 2 Radiotelemetening, « tpsule From Furtar ind Bernstein (5) Repro
duced by kind permission of the mithor wd the Fditor of Castroenterology

A pressurce transducer compnsing, 1 fleable diphrigm and 2
vanable reluctance magnetic arcint fregnency modulites 1 trans
wstar oscillator 1 response to pressure v anitions (hgurc 3)
Electromagnetic couphng, between this magoet arcmt and an
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antenna communicates the signal to a frequency modulation
recener The output of the recener 1s amplified and the pres
sure fluctiations recorded oscilloscopically and permanently on
paper The distance of the capsule to the antenna does not
affect the amplitude of the recorded pressures 1s long as tlus
distance 15 not greater thn 3 feet Power for the osallator 15
supplied by a 12 volt rechargetble cadminm cell wiich has a
hfe of approumately 21 to 30 hours The capsule responds
Imearly to pressures up to approvimately 120 em of H O and

MEMBRANE /
BATTERY__RESISTORS  SHELLzo .o o
TERMINALS CAPACITORS

T 7T TN
&
A
cAP TRANSISTOR FERRIT
12voLy_\ LSPRING POTTIG \ hiog T 5
BATTERY WASHER RESIN

FERRITE CORE SPACER
Fig 3 Cross sectiona) diagram of the radiotelemetermg capsule From
Tartar Zwonyn and Baum (2) Reproduced by kand permss 1on of the
authors and the Fditor of Science

to frequencies from 0 to 100 cycles per sccond In order to
brotect the transducer from the effect of contact with gastro
mtestinal flwds the capsule 1s covered by 4 flacad loosely fitting
dipped natural rubber sac 0025 inch in thnckness made espe
cnlly for us and handly supphed by Julus Schmid Inc of New
Yotk Prior to each motility studs  the cipsule and the fm
recewver nd recorder are calibrated by menns of a sunple water
manometer  This calibration permts dern ation of accurate rela
tnve smtrduminad pressures from the final record

Since anatomic or functional narrow g my prevent pissage
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of the cipsule Al patients have roentgenogriphic studtes to rule
out such obstructing lesions before the study The capsule 1
swallowed without difficulty by most patients and passes through
the entire gastromtestmn] tract without caustng amy physieal
discomfort or other subjectne sensatton Since the capsule 1s
ridiopaque (figure 10) 1t may be localized by Ruoroscopy or
roentgenogriphy  During the motility test the patient may e
on 1 padded fluoroscopy table or sit m « chur For certan
studies we have found 1t desirable for the pattent not to be n
the same room w1th the fluoroscope and recording device smee
thns clectrome equpment appears to cause some mild apprehen
sion The signals transmitted by the cipsule Are piched up by
1 simgle loop ntennt which rests on the abdemen Respirations
are recorded simultaneously by an mflated balloon placed under
the patients belt wnd connected to 2 strun grge manometer
Suce the cipsule 1s oscillating constantly durng the 24 hour
Ife” of the battery the pressure tricmgs m1y be obseried on
the oscilloscope for long periods and permanent records mde
whenever desired In the amtial studies long delnys occurred
after mgestion before the eapsule passed mto the duodenum
This rendered small intestinil and colonie stuches mcomen eat
on the diy the capsule wis mgested The vswil procedure at
present for small mtestinal pressure studies 1s for tie patient to
swallow the capsule the mght before A prece of surgical thread
6090 cm 1 length s attached to the capsule anchored exter

nally and prevents the cipsule from passing beyond the distl
duodenum during the mght On the d1y of the study recordings
may be made with the capsule held stationary or the string
may be cut nd recordings made with the cipsule tree to mose
downstrexm  For purposes of recordmg colonic pressures the
capsule 15 also ingested the evenng hefore the study but the
anchoring thread 1s omitted  On the morming, of the study the
cipsule 15 usnalhy the cecum though oceisiomally m the
distal sleum This penmits maumum flewibty m - recording
during most of the dry  Upon completion of the studs 1l stools
are stved until the crpsule 15 recovered  The epsule 1s easily

found and extracted from the stool
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RESULTS

A capsule has been tiken orally 52 tmes by 44 patients ‘These
welude normal controls post gastrectomy patients those with
functional complaints and na crgume disewse one patient with
the malignant carcinoid svndrome and one pattent with unsus
pected caicrnoma of the sigmoid colon

The total transit tome of an obyect through the gastromtestinal
tract provides mformation on propulsne mobhty  An unusually
fong, or short passige tme would suggest that esther the abject
was handled differently from other substances or that 1t evoled
an abi Y maotor response  Wath the D of the two
patients with tumors the capsule triversed the gastromtesunal
tract m an average of approumately 40-48 hours with 1 range
of 1-4 days This corzespouds closely to the transit times reported
with macher substances d food residues ©

Intral 1 1 1 p hrve been recorded mn one
normal subject and a portion of the record 1s shown mn figqure 4

INTRALUMINAL. PRESSURE It ESOPHAGUS

5 B 3 O 133 B
to o 4
Fig 4 Iotralommnal pressures recorded from the mid esopbagus  The
capsule was held m place by a thread

The pressure fluctuations fellowing a swallow correspond to
those obseried by means of other methods The stationary cap
sule has httle advantage over existing methods for measnnng
esophageal pressures and its size makes 1t unsuttable for use m
the vestbular wea Ve have not as yet recorded esophagend
pressures wiile the capsule 15 being normally propelled down
the esophagus

Intragastre pressures e been recorded m 10 patients No
attempt hias been made ewefully to study gastnie motor ctat
or the factors which mfluence 1t When wares were D]JSGI'VEL{
however they occusred at a rate of approumately three per
muute as seen in figure 5 and often attamed an amphitude of
over 75 em of H O These waves are quite similar to those
previously desenbed as occurrmg i the stomach &
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INTRALUMINAL PRESSURE OF STOMACH
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Fig 5 Intralummnl pressure of the stomach From Farrar J T and Bern
sten J S Recording of Intralmural Gastromntestinal Pressures by 2 Rido
telemcterng Captsale Gastroenterolony 35 603 1958 Reproduced by fond
pertmisston of the uthors and the Editor of Gastroenterology

Small mtestnal pressures have been recorded m 25 patients
The records obtamed i normals show constderable variition
m the amount of activity present as well as i the amphtude
of the wuves Great diffienlty ewsts m accurately quintititing
these records and m cxtegonzmg the mndmidual wave forms
However the pressure records are quite smmular to those reported
by others 7 The most charactenstic wave form 15 the simple
type 14 or scgmented wve which mav he seen m figure 6
This occasiontlh occurs with 1lmost absolute periodecity  but
usully 55 less regalar  One putsent compluned of crimpumy
penumblhc’ll pamn while the capsule was recordmg, from the
proumal jeunum {fig ©) It 15 certunly not established thit
the pain i this patient was ongmating from the area from winch
tlns tracing was recorded  However the pan distribution would
suggest that the small intestine was the source wnd 1t 15 possible
that the actise pressure fluctiations seen are assocrated with

the symptoms
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INTRALUMINAL PRESSURE OF SMALL INTESTINE
PROXIMAL JEJUNUM OF NORMAL PATIENT
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Fig 6 Intralummnal pressure of small intestime 1 two patients The upper
tecord 1s from a normal patient The lower record was obtauned while
patient was compluning of penumbical pain

INTRALUMINAL PRESSURE OF JEJUNUM IN PATIENT
WITH FUNCTIONAL SYMPTOMS AND NO ORGANIC DISEASE

MUMUJ\,L_)}LJLJH»

g; UEMULML@ M

TIME IN M NUTES

Fig 7 A contnuous 28 mmute mtnlumm.\l pressure yecord from the

feyonum of a pavent with  funct: \| and
sithout or:amc disease F.mar )] T and Bemstem J 5 Recording
of T 1 Pressures by a Capsule

Caﬂmentarolngvj 3> 603 1938 Reproduced by kind permussion of the
authors and editor of Gastroenterology
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EFFECT OF AN ANTICHOLINERGIC ON INTRAJEJUNAL FRESSURE RECORD
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Fig & Intralumml pressure record of distal jejunum before and 1fter
parenteral ad of an holl i agent {Bellfolne®)

In several patients with function1l gastromtestinal compl unts
and no oryamie disease we have observed pressure records whieh
are quite different from those seen in normals An example of
this 15 shown in figure 7 The perrods of mactnity alternte
faurly regularly with bursts of activity Further study 15 necessary
to establish the y and possible sy 3 of thns pattern
1 patients with functionnl gastromtestmal disease

The telemetermng capsule mry be used to evaluate the cffect
of certamn pharmacologic agents on gastromtestinal mothty In
figure 8 1s seen 1 small intestnal pressure record before wnd after
the subcutaneous njection of Bellfoline® 1 potent antichohn
ergec Defimte mhibition of activity occurred

Intralumnal colomic pressures have been recorded in 13 p1
tients The pattums 1re quute vartible waves usually oceur
at wregular mtenals and occistonally m rhythmic sequence 2t
rtes varyng from one to 7 per minute Insufficient data are
avlable at present to characterze adequately the normal tric
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Fig 9 Intralummnal pressure records in the nght colon The upper tracng

was recorded mn a patient dragnosed as having the wmitable colon svndrome

The lower tracing was recorded as an patient 4
by kind permission of the authors and the editor of Gastroenterology

mgs mn the nght and left portions of the colon The record n
one patient with an imtable colon syndrome 1s shown m figure 9
The waves resemble those noted n the distal colon m patents
with uvlceratne colitis® 1* In an attempt to relate colonic
motor patterns with propulsion of mtraluminal contents we are
performmg senal vray studies to localize the capsule Figure
10 shows colonic pressures recorded while the capsule was bemg
propelled distally

DISCUSSION

These studies ndicate that satisfactory ntralummal pressure
records can be obtamed by means of a radiotelemetening capsule
The wave forms on the records from the esophagus stomach
small mtestine and colon have the same general configuration
as those recorded by other methods This method however has
the following advantages

(1) The tel g capsule responds to and with
fidelity all physiol 11 fi pressure changes withm the
gastromtestinal tract

(2) Since motility studies carried out with the capsule cause
no discomfort to the patient and the capsule does not seem
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EFFECT OF AN ANTICHOLINERGIC ON INTRAJEJUNAL PRESSURE RECORD
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Fig 8 Intrlummal pressure record of distal jejunum before and after
prueateril ad of an holinergic agent (Bellafohne®)

In several patients with functional gastroimtestinal complamts
and no organic disease we have obsenved pressure records wlich
are quite different from those seen m normals An example of
this 15 shown i figure 7 The perniods of inactnaty altemate
furly regularly with bursts of actvaty  Further study 1s necessarny
to establish the consistency 2nd possible specifictty of thus pattern
n patients with functional gastromtestmal disense

The telemetenng capsule m1y be used to evaluate the effect
of certun pharmtcologic agents on gastromtestinal monhty In
figure 8 1s seen a small intestnal pressure record before and after
the subcutancous mjection of Bellvfolne® 4 potent anticholn
ergic Defimte mhibition of actnity occurred

Intraluminal colome pressures have been recorded i 13 pa
nents The patterns are quute vamable waves usually occur
at wregular mtervals and oceasionally in rhythmie sequence 1t
yates varying from one to 7 per minute Insufficient data are
availble at present to characterize adequately the normal trac
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mtermittently downstrewm rather than recordmg the pressure
Auctuations within 1 single segment

(2) The 24 to 30 hour lfe of the battery lmuts the lenath
of the recording periods Developments are being made to over
come thas disadhantage

{3) Though the tclemetering capsule will pass without duffi
culty through the normal gastromtestnal tract ats passage my
be amrested by functhonal or anitomic narrowmg A smaller
model 1s currently being developed

(4) Exact locahzation of the capsule within the small mtestme
at frequent ntervals 15 difficult

In addition to the significant nformation on gastromtestmal
motihity made available by this method this device demonstrates
a technique which may be applicable to the acquisition of other
imformation from within the gut The Swedish group has xe
ported a pH sensitve capsule 11 Other puameters that mght
be simituly detected and transmitted are temperature radio
actinity presence of blood electrolytes or other chemical sub
stances  Any information which can be expressed electreally
may be susceptible ta study by this method

SUMMARY

Gastromtestmal motility mayv be studsed by means of an mnges
tible pressure sensitne radiotelemetermy, cipsule
The capsule has been mgested 52 times by 44 patients and

1nteal Iy records ol d from the esophagus stom
ach small mtestme and colon Because of the eise with which
data are per 1y recorded this method appears

to have considertble potential n the study of gastromtestmil
phystology
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INTRALUMINAL PRESSURE IN ASCENDING AND TRANSVERSE COLON
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Fig 10 Intclumintl pressures recorded at the time the capsule was
moving from the nght to the left colon

to elicit an 1bnormal motor response the method would seem
to pernt recording of normal motihh

(3) It permuts for the first tme prolonged recordings of the
intraluminil pressure of the dista] small intestne and proximal
colon hitherto almost maccessible to study

(4) Because of the simplicaty of the procedure and the comfort
to the patint mtrlumnal pressure records may be obtained m
pattents too 1l to tolerate other methods

(5) The capsule 1s radiopaque and moves freely 2nd record
mg of 1its movements will provide mformition on propulsne
motility

There are certun mtitions or disadvantages of the method
using the telemetering capsule

(1) Analysis of the complex wave forms seen on the pressure
records may be further compleated when the capsule 15 moving
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INTRODUCTION

THE exertions of stool struning cause serious disturbances
cardiac pulmonary and penpheral circulation which result not
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mental conditions of the Valsalva maneuver (elevated mtra
thoracic pressure of 40 mm Hg or greater sustamned for at least
8 seconds) It was determmed (fig 1) that the Valsalva maneu
ver was performed durimg approumately 12 per cent of the
straming episodes of normal mdvduals using 4 commode The
meidence 1s more than doubled 280 per cent by substituting
a bedpan for the commode and 1s increased approuimately five
fold 579 per cent by constipation A constipation corrective®
reduces the number of stramns exceeding 40 mm Hg and also
those exceeding 8 seconds (fig, 2)

The Circulatory Response to the Valsalva Mancuver

The airculatory response to the Valsalva maneuver 1s generally
expressed through the changes m blood pressure wnd heart rate
The blood changes occur 1n four phases? ® (fig 3) Phase [
begms with the onset of struning and consists of a bref nse 1
both systolic and diastolic pressures which 1s rapidly followed by
aprecipitous fall Phase II starts at the lowest pomnt and continues
until the release of the stram  During phase II the artenial pres
sure begins to nise although the pulse pressure 15 reduced  With
the release of the stran (phase 111} the systeme blood pressure
falls sharply and 1n phase 1V this 1s succeeded by a marked nise
m systolic and diastolic pressures above the control values Dur
ing the phase IV overshoot a slowmg of the pulse rate and
an merense m pulse pressure occur before the blood pressure
returns to normal

Effect of Straming on the Heart

Effects on the Heart Rate At 2 blowmg pressure of 20 mm
Hg expended by normal subjects for 8 to 10 seconds all strams
result n an mcrease 1 the heart rate durmg phase 11 When
the duration of the 20 mm Hg pressure stram 1s reduced to
below 8§ seconds the number responding with an mereased heart
rte drops (fig 4)

The constipation corrective used was Senokot® U e trade name of the Purdue
Fredench Company for stindirdized concentrited active panciples of senna pod
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mfrequently m death ! Struning at stool which elevates mira
thoracic pressure can precipitate the anginal syndrome - *+ More
over the changes i blood pressure cardiac output and vaso
motor tone during and following stool strammg hue all been
miohed as 2 cwse® of myocardil infarction wnd pulmonary
embolism  The vems of the legs and pelvis are the sources of
95 to 98 per cent of the freely trivelng clots which cause pul
monary cmbolism ® Although the evict mechanism for mobih
zation of these thrombr 1s unknown 1t 1s possible that extreme
changes n peripheral vascular caliber as well as modification
of arternal and venous pressure may ply a sigmficant role m
dislodging them

It 1s the purpose of this presentation to assess quantitative
data pertining to the influence of stool struning during defeca
tion on the cardiovascular and penipheral vascular systems of
normal and constipated mdniduals This assessment 1s based
upon our findings after an mvestigation of the cardiosascular
dynamies of bowel function?® studied by analyzing the magm
tude and duration of mirathoracic pressures and the effects of
these struns on the heart and artenal blood pressures and the
peripheral vascular dynamics of bowel function-° by determm
g the chinges m penpheral venous pressure scgmental and
digntal arterial blood flow and peripheral vasculir resistance m
order to ascertam their possible mfluence on thrombus mohilt
zation

EXPLRIMENTAL FINDINGS

The Intrathoracic Pressures of Straming

Duning, straining at stool normal induiduals ustg 2 commode
or 1 bedpan and constipated mdnidurls using a commode per
form the Valsalvt maneuver (sustamed forced expiration agamnst
a closed glothis or other surtable external obstruction to air flow )
When compared to norml bowel function on 1 commode both
constipation and the use of a bedpan mcrease the frequency
duration And ntensity of struns durmg single acts of defecation
and mcrease the frequency of exertions mtiating the expen
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ARTERIAL ELOOD PRESSURE RESPONSE
T0 THE VALSALVA MANEUVER
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FIGURE 3

VWhen the blowing pressure 15 reduced to 10 mm Hg there 1s
a further marked overall reduction m meidence of heart rate
acceleration dunng phase II When the 10 mm Hg stran pres
sure 15 sustamned for periods of Jess than 8 seconds the number
responding 1s reduced still further

Duning poststraming systolic “overshoot” (phase IV) relatne
bradycardia oceurs n almost all subjects However when mm
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DISTRISUTION OF STRAIN EPISODES
ACCORDING TO CRITERIA FOR VALSALVA MANEUVER
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mal pressures of 10 or 20 mm Hg are mamtamed for periods
of from 4 to 10 seconds the meidence 15 markedly lowered Post
stram bradyeardia 1s a charactenstic of phase IV of the Valsalva
maneuser 7 1% It 15 of special interest to note the occurrence
of alterations of the heart rate when the conditions do not meet
the Valsala criterra  This suggests that mimmal strams may
stimulate pressure sensitive centers (eg carotid sipus) which
are capable of influencing the heatt rate independently

Effect on Curculation Time The Valsalva maneuver delays the
arculation time by an interval approumately equal to the stram
period 1! 1 The delay n circulation time closely approximates
the duration of stram only within the broader framework of
the Valsalva cnteria (Table I) Prolongation of airculation time
which occurs durng shorter periods of stram may be accounted
for by the effect of holdng the breath 1¢

TABLE 1
INCREASE OF CIRCULATION TIME WITH STRAINS OF DIFFERING MAGNITUDES AND
Duratron®
Effect of
Intra Strain Duration Cemulatie
thoracic Straining
Pressure  1Ssec  10sec 8sec Gsec  dsec  forZsect
mm Hg
60 136 96 78 61 32 —
0 148 104 81 58 22 43
30 143 93 82 56 24 26
20 122 84 74 a7 11 12
10 61 43 42 31 t 14

The values 1ndicated represent the average merease i crculation tine 1 sec
onds over the control level
tEach stran was maintam d at the indicated level for 2 sec which was re
peated five times at 2 sec mtervals

3Less than 1 sec and probably within the himits of expenimental error

With respect to the delay m cireulation time the Quration
of the strain appears to be of greater significance than the pres
sure exerted The simlanty of strun duration to delay m circu
lation time 15 not as precise for struns of less than 6 seconds
regardless of the magmitude of the pressure exerted Moreover
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mal pressures of 10 or 20 mm Hg are muntamed for periods
of from 4 to 10 seconds the meidence 1s markedly lowered Post
stram bradycardia 1s a charactenstic of phase IV of the Valsaha
maneuver 10 It 1s of special interest to note the occurrence
of alterations of the heart rate when the conditions do not meet
the Valsalva cnitenia  This suggests that mummal strams may
stimulte pressure sensitive centers (eg carotid smus) which
are capable of mfluencing the heart rate mdependently

Effect on Cirenlation Tome  The Valsalva maneuver delays the
arculation time by an mterval approumately equal to the stran
period 11 ! The delay m erculation time closely approumates
the duration of stramn only within the broader framework of
the Valsalva criteria (Table 1) Prolongation of eirculation time
wlhich oceurs dunng shorter periods of stram may be accounted
for by the effect of holding the breath 1°

TABIE 1
INCREASE OF CIRCULATION TIME WITH STRAIN oF DIFFERING MACNITUDES AND
DuraTION
Effect of
Intra Stran Duration Cumulatice
thoracic Straming
Pressure  15sec  10sec 8sec  Gsec  dsec  for2sect
mm Heg
60 136 96 78 61 32 ——
40 148 104 81 58 22 43
30 143 98 82 56 24 26
20 1.2 84 74 17 11 12
10 61 43 42 31 H 14

The valt es indicated represent the average mcrease 1n awrculation time 1n sec
ond over the control level

tEach stran was mantaned at the wd cated level for 2 sec which was re
peated five times at 2 sec intervals

$Less than § sec and probably within the Lmts of expenmental error

With 1espect to the delay m circulaton time the duration
of the strun "ppears to be of greater sigmficince than the pres
sure exerted The smilanty of stran duration to delay m eireu
lation time 15 not as precise for struns of less than 6 seconds
regardless of the magmtude of the pressure exerted Moreoyer
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there 1s litte or no cumulitive effect everted on eirculation time
by struns of 2 seconds each

It appears therefore that neither the multiple exertions for
short periods of time nor mdivdunl strams of Jess than 6 seconds

FIGURE 5

The Electrocardiograghuc Changes Observed During the
Valsalva Man uver Associated with Stool Straining
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duration will grossly affect the erculation tine However sus
taned efforts exerted at pressures in evcess of 10 mm Hg for
more than 6 or 8 seconds will prolong crrculation time 1n rough
appm“ma(mn to the duration of the straum

Effect on the Electrocardiogram Beciuse a decreased coro
nary flow occurs duning the Valsaha manemver strmmng efforts
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durning, defecation may affect the myocardium  In approumately
20 per cent of the 122 subjects performing the Valsalva maneuver
the electrocardiogram revealed four major types of changes ST
depression of at least 05 mm flattening of the T wave post

straming arthythmin and reversal of 1 previously abnormal T
wave to one which was flat to upnight (fig 5) These abnormah

ties are generally associated with physiologic myocardial msuffi

ciency The time of maximum E C G abnormality was generally
between 4 to 8 seconds after the begmmng of the stram

Effect of Straming on Artenal Pressure

An mitial nse m blood pressure above 20 mm Hg (phase I)
was caused by approumately 83 per cent of the stran episodes
of the normal group wnd by approximately 95 per cent of the
strain episodes of the constipated group (Table II) The fre
quency of pressure peaks between 60 mm Hg and 20 mm Hg
was remarkably similar for both groups At the extremes how
ever the constipated senes exhibited approximately twice as
many systolic pressure responses above 60 mm Hg as the normals
but the normals exlubited approximately three times as many
peahs fallmg below 20 mm Hg as the constipated senies Thus
there appears to be 1 direct relation between the amount of
stran and the height of the mital systolic pressure elevation
Thus 1s exlibited most strnkingly with the greater pressure efforts

TABLE 1I

QuALITATI & DISTRIBUTION OF INITIAL SYSTOLIC PRESSURE RISE ON STRAINING
Durine Bower Foncrion

Systohic Frequency Distribution
Blood Normals Constipated
Pressure
Cum Cum Cum  Cunm
mm Hg No “ Ao « noe i no b
0 r60 16 72 18 T 31 142 31 142
052 45 204 61 276 51 234 82 376
404 63 308 129 584 46 211 LS8 587
30139 36 163 185 747 42 193 170 780
20.9 19 86 184 833 36 165 208 945

B1 .0 37 187 221 1000 12 55 218 1000
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Phase 111 of the circulatory response to the Valsalva maneuser
begmns with the mterruption of the strun and 1s charactenzed
by an abrupt drop 1n pressure This 1s followed by an over
shoot 1 marked nse (phase IV) above that of the prestram
levels which was observed in the constipated subjects (fig 6)

@
#
E
E
s
2
2
2
w T
© g
w g o
R
- P
3 3 - vd
28 = : £5
8 o E g
-3 8 M
w I & E 3c
sg 3 2 B
z4 o 2 “s
s 3 S " yz
S )
Z 3 & ER)
55 ge
&z o S
£ al 39
€ 5%
£ ol &8
€ Of 56
2 &l A
] 2
>
H
"0
T g
]
«8 8 Le
i H
H
P
ov
- 258
25 g g
iz
<88
]
-
w98
teZ

The peak nise m wtenal pressure when present oceurs withm
7 to 10 seconds after the release of the stran and ranges from
20 to 60 mm Hg above the prestrun systolic level There appers
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to be no relationship between the degree of mthal strummg and
the height of the post strammng blood pressure peaks The almost
threefold m 1ts d among the constip ited group
as compared with the normals 15 consistent with the relative
frequency of straming efforts meetmg Valsalva conditions The
blood pressure returns to the prestramn level within 20 to 45
seconds after the release of the stram i all mstances

The Effect of Strmmng on the Peripheral Venous Pressure

The mndniduals posture on the commode will mfluence the
stress on the venous system Most mdniduals support the upper
part of the body with the forearms resting upon the knees The
pressure of this posion plus that everted by the toilet sest
impede venous refurn This may be significant to the consts
pated subject who generally requires extended penods of time
for defecation

The greater incidence of prolonged and more intense stramning
episodes during defecation of the constipated group 1s reflected
m the larger number of high venous pressure elevations when
compared with the normal group at the commode (figs 7 and
8) Thus correlation 1s also apparent when the over all venous
pressure profile of the normal group using the bedpan 1s com
pared wath those normals using the commode

The degree of dependency of the venous system nfluences
the response The less dependent vems of the arm exhibit smaller
pressure mcreases than those mn the leg

The duration of the mdividual pressure nises of the normal
gioup 15 relatiely short The constipated subjects strammng for
longer periods have a greater proportion of pressure mncreases
lasting for longer intervals For all groups the mereased venous
pressure of both the arm and the leg drops sharply with release
of the stram

The response of the venous pressure to controlled strammg
effort (figs 9 and 10) 1s more rapid m the leg than n the arm
but the total net wcrease mn pressure 15 smmlar for both The
greatest changes take place within the first 13 seconds 1n the
arm and within the first 9 seconds m the leg During any gnen
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THE EFFECT OF CONTROLLED STRAINING ON THE ANTECUBITAL VENOUS PRESSURE
FIGURE 9

stramn 1s the venous pressure mcreases the unit rate of change
decreases  The greater strumng efforts cause greater venous
pressure Increases

The Effects of Stranmg on Segmental and Digital Peripheral

Blood Ilow
Only some of the straming efforts modify the segmental blood
flow m contrast to the almost universal effect of mdividual strans

on the venous pressure
The penpheral blood flow drops precipitously 1 both the arm
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Zomm Ha BOWIG PRESSURE

SECONDS
FIGURE 10

STRAIN PERIOD
THE EFFECT OF CONTROLLED STRAINS ON THE SAPHENOUS VENOUS PRESSURE

VENQUS PRESSURE
mm Hg

and leg almost immediately with the mnstitution of certain strains
(fig 11) The magmtude of decrease m blood flow during 1
single episode 1s approvimately the same for both the forearm

wnd calf (The calf more often has the greater decrease than the
contralateral forearm }
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The magmtude of the reduction of the volume flow appears
to be related to the mntensity of strammg  The constipated group
which has the greater mcidence of ligher struming efforts also
has the larger madence of episodes of diminsshed blood flow

FIGURE 11

greater than 70 per cent of the prestram level The normal group
(with less intense strunmg efforts) has a lesser number of such
d d blood flow episodes at the coj de but the use ot
the bedpan mcreases the frequency of reduced blood flow ept
sodes 1mong them to approumate thit of the constipated seres

A 1asoconstiction follows the release of the strun the degree
of which 1s proportional to the straming blood flow response The
greater the decreise m blood flow during the strun perrod the
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greater the magmtude of the post strain reduction mn blood flow
The duration of the post stran yasoconstriction 15 apparently not
related to the magnitude of erther this post stram decrease or the
preceding Teduction m flow dunng the stran

Those exertions capable of mmitiating the Valsalva maneuver
are principally responsible for the modification of segmental
blood flow (fig 12) Strams of lesser magnitude (10 to 20 mm

vootr
rEsTRAIN
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FOREARM 81000 ROW

ST STRAIN. PERIODS ——— ]
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e seconos,
THE EFFLCT OF CONTROLLED STAAINING ON BLOOD HLOW THROUGH FOREALM.

FIGURE 12

Hg) cause only mimmal msigmficant decreases 1n blood flow
However with those strammg efforts excecding 30 mm Hg
there 15 a prompt sharp drop i volume flow The greater the
straning effort the gretter the response m dummished flow
With the termimation of the effort 4 rapid retum toward the
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pre strun level takes plice The post stram vasoconstnchion 1s
followed by a marked vasodilation after which the blood flow
finally retums to the pre strun level

While the magmtude of response to the strammg effort 1s
approumtely the same for both upper and lower limbs the
blood flow through the calf 15 generally about 5 to 11 per cent
less than through the forearm The magmtude of the post stran
vasoconstriction s also approumately the same for both upper
and lower hmbs and agan the greater response occurs m the
legs

With the begmning of controlled strams 1 sharp drop occurs
1 both the blood flow and pulsation volume m the digital cireu
lation the levels of wlnch are sustained throughout the straiming
period  The greater reductions occur following stramns of higher
magntude The masimal drop n digital flow 15 achieved withm
one to four scconds and within the bounds of minor fluctuations
remains constant for the strun peniod regardless of the duration
of the exertion Lowening of the digital flow 1s greater m the
toes thw 1n the fingers

The pulsation amplhtude 15 smularly affected by the stran
effort (fig 13) A dccrease n pulsation volume takes place
for the finger and for the toe with the greater decreases occurnng
after the higher evertions A reduction m pulsation amphtude 15
lrger for the toe than for the finger

An abrupt nse mn both digatal flow and pulsation amphtude
occurs immedintely after the release of the stram but within one
to thrce seconds these decrease with the deselopment of a post
strain vasoconstriction  The v inability of response 1s comparable
with strans of different magmtude The constancy of change
dunmg the post strun period 1s reflected m both the digital blood
flow and digrtal pulsation amplitude ratios Whle there 1s some
vanabihity 1 the ratios during the stram pertod there 1s vir
tually nonc during the post strun period for the different levels
of excrtion

Followmng the post stram reduction m flow a nse mn both
Dlood flow and pulsation amplitude occurs  There 15 1 simuilar
mder of constancy for the digital blood flow ratio (finger to toe)
and the digital pulsation amplitude ratios (finger to toc) during
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FIGURE 13

CHANGES IN THE PULSATION AMPLITUDE OF THE SEGMENTAL
AND DIGITAL PLETHYSMOGRAM DURING CONTROLLED STRAINING

MAXMUM

ETCE

DURING POST STRAN POST STRAIN

STRAINING  VASOCONSTRICTION  VASODILATION

SR

PLETHYSHOGRAM

the period of vasodilition compared to that observed for these
mdices dunng the post strun vasoconstriction
The Effect of Stramng on the Peripheral Vascular Resistance

The peripheral resistance 1s a function of the mean blood pres
sure and the segmental (or digital) bloed flow The dynamuc
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FIGURE 14

The Effect of Cont olled St alni g on the Periphe al
Vascular Resistance in both the S gment and Digit
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effects of stratmng on the penipheral resistance are related to
the progressive changes of arterial pressure wnd blood flow (fig

14
\)Vlth the start of the strain (Valsaha phase I) there 1s an
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abrupt nise 1 blood pressure and thus an equally sharp nse
m penipheral resistance as the blood flow 1s dramatically reduced
With the sustuned reduction m volume flow the penpheral
resistance 15 reduced somewhat s the pulse pressure narrows
and the artenal pressure falls A second mcrease i peripheral
resistance occurs during phase II and although the volume flow
remuns at virtually the same low level the blood pressure nses
as the pulse pressure continues to narrow  With the release of
the strain (phase ITI) both the artenal pressure and the per
1pheral resistance fall while the minute. blood flow mereases

The abrupt fall in blood pressure with the release of the
strain 1mbiates a post stramn reflex vasoconstriction resulting m
an mcreased vascular resistance which reduces the penpheral
blood flow The phase IV arteral blood pressure overshoot 1s
soon followed by an merease 1 volume flow which reflects the
reduction 1n penphernl resistance during the penod of post stramn
vasodiltation  The return of the blood pressure to the pre strain
level 1s reflected n both the penipheral resistance and volume
flow which assume their basal levels

The dynamics of ewculition through the forearm and ealf
e paralleled in the finger and toe However while the magm
tude of the vascular changes n the arm and leg are approxi
mately the same they are sthingly different 1n the digits with
the responses n the toe being much more pronounced than m
the finger Thus at peak levels the peripheral resistance in the
toe 15 four times that 1w the finger

DISCUSSION

The cardiovasculr system 1s subjected to stress durmg the
Valsalva maneuver It 1s assumed that the rise mn systemic arteral
blood pressure at the mibation of the stran (phase I) 1s asso
cnted with the increased output of the left ventnicle caused
by blood bemng forced into 1t from the pulmonary ciremt The
sustained elevation of the mtrathoracic pressure then acts to
prevent the venous return to the heart from the pulmonary
Al and the e and ¢ quently the artenal
blood pressure falls Thos 15 reflected m marked through gradual
elevations of the venous pressure 1314 which are believed to
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reflect m turn the pressures developed witlun the thorax The
delay mm crculition time occurring with strains satisfying the
Valsalva criten: confirms the observations of mnterference with
the venons rcturn to the heart mduced by elevated mtrathoracic
pressure

The 1ccelerition of the heart rate durmg phase I and the
slowing during plise 1V are presumcd?® 12 to be of reflex ongm
as compensation for the changes in blood pressure and cardiac
output The responsc of the heart rate to mmimal pressure simult
(those not satisfying the cntenna of the Vilsalia maneuser) 15
factual support of the concept that other cardio regulators re
flexes originting m the receptors of the carotid smus and the
aortic 2rch which respond to weaker stimuli myy play an m
portant role n goverming the heart rte

The decreased pulmonary return to the heart also affects
coronary circulation by reducing the aortic diastolic pressure
and the left ventniculir ontput The clinrcal sigmficance of these
alterations of the cardiovascular dynamics becomes espectilly
mport it when the ndn wdeal hazards are constdered The do
crease m coronary circulation dunng the Valsaha manemer
and its consequent effects poses 1 specific threat to the patient
predisposed to coronary disease

The peripha 1l arculation 1s subjected to stresses during bowel
fanction which become evaggerated in constipated mdnaduals
The response of the scnous pressure to straming s often slower
m the upper cxtrentics thin m the lower mbs This difference
1m rate of 1esponse may he attrihuted to the non dependent status
of the veins of the arm in contr st to those of the leg The marked
elevations of the irtcrnil blood pressure may constitute 2 serious
problem to those with melastic atherosed vessels unable to ac
commodate for these sudden extremes 1 blood pressure vanation

The change s venous pressure appears to be mdependent of
the asteral blood pressure fluctuations which occur during the
Valsalva maneuver While the wtenal blood pressure alternately
rises and falls during the vrtous phascs of the Valsalva maneu
wer the venous pressure mamntams a persistent igh level
throughout the entirc strun period returning to the resting state
Jevels within seconds ifter ferminyhon of the sfrain
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This apparently uniform response of the venous crrculation
to sudden clevations of mtrathoracic pressure becomes of special
sigmficance when both the stran and the post strun effects on
the segmental and digatal blood flow are considered  Since the
presence of normally functioning valves m dependent vems pre
vents retrograde flow of enous blood into the lower extremities
the rate of venous pressure nise depends primanly upon the rate
at which blood passes through the capillanes and arteriovenous
shunts The pressure of blood m the distended veins mlubits
the flow of blood from the artertal and capillarv circulation and
this 15 responsible for a Jower rate of venous pressure elevation
as the vemns become more distended

Another determiming, factor hmiting the nise of venous pres
sure 15 the resistance to venous flow mmposed by the elevated
mtrathoracic pressure It has been notedt~ that the inerease mn
venous pressure reflects the nse in mtrathoracic pressure donng
the straming effort and sarely excecds the pressures within the
trunk *§ Thus 2 breakthrough of the s enous flow 15 possible when
the pressure within the veins beeomes sufhoently lugh The
venous escape would then stabilize at the pressure levels i
the trunk

The decreased segmental and digital blood flow duning and
immediitely after the straming peniad as well as the post stran
vasodilatation are reflexly controlled Thus immediately after
the fiest fow ventneular beats eshaust the pulmonary reserve
the artcnal pressure begins to fall and reflex vasoconstriction then
mamtawns the penpheral circulition

This ultimtely results n the return of artenal blood pressure
(duning phase II of the Valsalva maneuver) With the subse
quent profound drop i blood pressure after release of the stram
{phase HI) comparable vaso receptors respond to produce v1s0
constriction Sunilarly the systolic overshoot (phase IV) follow
ing the sudden release of the dwmmed wp pulmonany, \enous
blood wlich then returns to the left heart results i the post
stramn vasodilatation Thus we have 1 vasoreflex ebb and flow
n response to strmming as m defecation

The changes n segmental and digital arters] blood flow e
reflections of the penpheral resistance and largely detc rmmed
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by vasomotor reflexes The striling difference 1 the degree of
peripheral resistance between the toc and the finger in response
to straining may offer one explanation for the greater frequency
of pathologic miolvement m the toe as compared with the
finger

The successive alterations of the penpheral circulrtory dy
namics during and 7fter the straimng accompanymg bowel func
tion may explun the occastonal dislod; of fr tation
of a blood thrombus Even mmor changes m the velocity of the
flowing blood stream tend to produce disturbances (or eddies)
While 2 constrichon of the vessels17 15 equally caprble of ereat
ing sufficrent turbulence to dislodge a thrombus the extreme
fluctuation n caliber of the peripheral vessel walls during the
vasoconstriction and vasodilatation phases 1s also capible of
contributing to the freeing of loosely attached clots

The effect of venous distention during Valsalva strammg with
conversion of a propagated clot wto an embolus s been dra
matically deseribed by Dodd and Crochett 18 These investigators
note that 1t 1svery easy to imagme that this sort of reflux disten
tion and the sudden rehef of (istentton would produce just
enough force to loosen a frigile shghtly attached propagited
clot

The hazards ansing from straming during defecation may be
eltminated to a major degree by reducmg the magmtude ond
duration of the struning efforts Tlus 1s the best practical 1p
proach for avoiding the onset of novious curculatory changes
Destrable reductions 1w both the magmtude and duration of cxer
tions of stool struning may be simply accomplished with the use
of a neuropenstalic constipation correctne After therapy with
Senokot® both the magnitude and duration of strun of the
chronieally constipated patients were favorably modified and
these were reduced to levels below that of the normal group

If tragic episodes are to be worded the immedite correction
of constipation becomes of spectal mmportince to prtients with
cardiovascular disease and to patients conditions predisposing
them to possible embolizition
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PHARMACOLOGIC PRINCIPLES IN THE
TREATMENT OF CONSTIPATION
AND DIARRHFA

F W Scrverer PhD®

INTRODUCTION

IT has probably been the impression of others as in the case
of the present speaker that 1t 15 usually easier to discourse m
general upon a general subject or speak m a specrfic w1y abont
a specific subject than to speak either 1n a general way about a
speaific subject or in a specific way about a general one  The fore
gong had always seemed to the wnter to exhaust the possible
tangle of approaches when facing a new subject until he was
mvited to speak upon the present topie Thus 1t 15 not yet clear to
Inn whether hus subject matter 15 either of a general or speaific
character or indced whether the approach he has taken n
dealing with 1t 15 exther gencral or speafic or both and 1f the
fatter 1 what proportions \Moreover the subject matter itself
which at 1 gwen time often seemed quite sohid and well formed
something one could bear down upon with a sense of purpose
would frequently quickly and unexpectedly become flud and
flow luther and yon 1 quite 1n uncontrolled way to the various
by ways of therapeuties n a most ubiquitous and alarmmng
fashion As an awde 1t ns gradually dawned upon the present

Professoc and Chawman Departient of Pharmacology Tulane Unt ity
Sctool of M dicxre “ew O1 ans Lou siana



102 Gastromlestinal Motility

speaker whle closeted in effort toward the production of Jus
contribution that the ubiquitous nature of /s topic 1s but 1
gentle mdication of the illusnve nature of gastroenterology as
such 1n 1ts specafic parts and 1n general

The foregong represents obviously a confession of profound
ignorance upon the part of the speaker but it 15 50 often i the
wake of realizations of ignorance that one gains enormous new
respect and admuration for colleagues operating 1 other and
hithertofore but weakly appreciated fields of endeavor Thus the
speaher feels most defimtely a newly born strong sense of admira
ton and respect for those who grapple daily m the field of
gastroenterology The formulation of even the most arbitrary
confines of tns field to say nothmg of ordering nd integrating
1t seems a most formidable tash!

THE RELATION OF PHARMACOLOGY IN THE
THERAPEUTIC SITUATION

Figure 1 represents diagrammatically the pattem or relation
ships involved m the dis eases termed constipation and/or dr
rher as they my be viewed within and about the patient “as &
whole

The use of the term dis eases here for constipation and ‘ot
diarthea emphasizes the patient s onentation rather than that of
the physiaan Thus different patients come to the physiaan
complammg of constipation and or dirrhea for very different
objective reasons~changes m the frequency or consistency of
stools presence of pun dunng defecation ncreased effort at the
stool nability to retamn fecal matenal ete Indeed no change m
objective bowel hahits or character of fecal discharge mav be
apparent but the desclopment of headaches or other subjective
espeniences which have become associted m the mind of the
patient with the act of bow el movements may cause him to seeh
the adsice of a physician  In oy case 1t 1s the state of the pa
tients dis ease that becomes labelled constipation and/or diar
thea Cleuly a large part of the physioan s tash may consist in
reonenting the patient toward the semantics of the situation
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Indeed such reorientation alone may be suffictent to relieve the
patient
Certain aspects of Figure 1 represent matters of a subjective

Obj_# sign s v 1 Symptom
D1 g Dtitg

€ tpam o Con tipat n
o x D hea

and others of an objective nature that are esther already under
stood by the patient or if not und d are at least rep
tive of matters of concern to lim  As he assesses them toward a
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synthesis of the pattern of disease Ie will no doubt find st neces
sy to base hus total therapy not onh upon various drugs pos
sthle smgical procedures ete but alse upon making clear guen
aspects 1epresented in the diagrim not yet recognized or under
stood (or worse musunderstood) by the patient if an optimum
theripeutic approach ss to be tuned

The Roman numerals 1 AVI represent diagrammatienlly some
of the dynamic phases of mterrelrtionship to be dealt with m
the theripeutic sttuation Thus mn the present scheme 1t 1s as
sumed that the actual entiies (1n rectingles) mrhing up the
psycho somatic entity thit is the patient 15 2 whole are to be
dealt with by tugmenting mutigating or even chnunating one
or mare of the gnen phases of mtemreltionship This may be
achieved by drugs tovward an mnproved state of homeokmnesis
an essentral criterion of success bemg the relief of the persons
sense of dis ease

Such 1 diagram 1s useful 1n the sense that 1t emphasuzes the
compleuty of feedbach relationships imohed It remmds one
that amehorition of 1ny given phase of the pitents rllness may
still lewve operative or even mtensify some other relrtionship so
thit the patient my on occasion feel worse off follow mg therap)
than before therapv ws begun

Now one cinnot speh of sixteen complex phases of therapeun
tic relatronslups mn onc breith Some munner of itemrzation m
approrch must be adopted In the present description only
pharmacologic principles have been considered and moreover
these m but 1 genertl way as the number wnd vanety of drug
agents of possible value m one or more of the phascs of such
therapy are very large In order however that the discussion
not he completely abstract mn its devclopment two spectfic situr
tions mvolving the signs wnd symptoms of drurhet and  con
stpaton hne been chosen The first which shall represent
pharmncologic principles m the treatment of durrhien concerns
therapy wn ulcerative cohtis The sccond wlich shall represent
phanmicalagie primeples i the trextment of constipation con
cerns theripy n colon consclousness 1ccompanted by constipi

tion
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THE TREATMENT OF DIARRHEA IN ULCERATIVE COLITIS

There 1s httle that drug therapy can offer here towrd attaching
any discrete matenl etiology of this disease This 1s because
the disease appears to have no discrete material etiology but
1ather appears to be rooted m a vast complex an ntrinste and
extninsic matry of dynamic relationships that ramify as ubiqu
tously throughout the patient s mnterpersonal hfe as do the primary
and secondary orginic mamfestations of the disease 1itself within
Tus body Thus by this single example ulcerative cohtis one
sees how ultimately inadequate 15 any smgle such diagram as pre
sented by Figure I that would embrace all concepts of etiology”
m a discrete sense  Indeed the term etiology may stand not for a

thing n 1tself but rather for a complex manner of relationships
nvolved within an individual and between the mdividual and his
emronment {1e I may be identical wath \XI \IIT)

From another standpomnt the present example 15 nstructive
for 1t 15 1 basic principle of pharmacology that drugs can only
modify the balance of existing functions they cannot create new
functions This leads one to sk at what points i the diagram
drugs through their ability to augment or dimimsh a given func
tion may lead tow1rd a more satisfactory state of being mn such
a complex disease as ulcerative colitis At least a few possibilities
suggest themselves

Whatever the precise etiology of the disease the chmeal pic
ture at the time the patient seeks help often reveals an extensive
area of diseased rectum and colon with breakdown of the mucost
severe diarrhea and hemorrhage which are mmplied m the dia
gram through the processes labelled IV Accompanying the
objective sipns defimng the disorder are those of more mmme
diate concern to the patient ansmg through IT III and VI
wiuch define lus subjective sense of dis ease Aggrnating or
mitigating s the case may be are the mfluences through XV
NI VI I and IN Al of which control the patient s reactions
objectively and subjectnely Thus to one patient the sight of
blood m lus stool (through VII) mwv be less disturbing than
Iis mother frantienlly calling up a phystclan In any case un

{eg ) feedback (\) to both primary and




106 Gastromtestinal Motility

secondury sites of mnolvement may not only potentiate the
immedite primary nd secondary signs and symptoms but
woise set up 1 pattern of a cyclic niture that as it 1 repeated
upon subsequent acute bouts of the disorder becomes as much
or even more of 1 problem for the physician than anything else
with which he has to deal mn such cases

Opiites may aid m controlling the acute fulmmating phase
of the disease by providing rehef from the severe diarrhea Seda
tives provided pun 1s already well controlled may be used to
quet the patient and especally Ins family The value of spas
molyvtic drugs m such situations 1s 1 matter of much divided
opmion  Certainly complications such s bactersal mfection are
matters to be controlled as soon s possible by chemotherapy
but such gents do not ppear to 1d m the resclution of the
basic disease process of ulcerative cobtts Likewise 1n the case
of very severe toue and progressive cohtis the steroid hormones
may be Ifesaving but should be used only m emergency Com
plications of continued sterord therapy myolve liver abscess
multiple ulceration of the ileum nd gant ulcer of the cecum
with hemorrhnge More seriously mental depression encountered
1 their use sometimes has led to sweide

Overall 1t 1» evident that pharmcotherapy must operate along
the already present complex of functions toward relief w the
theripeutic situation At the present time 1n the absence of any
distinet pomt of attack for i appropriately designed drug igent
theripy must be directed 1t controlling the gross objectne signs
of this severe torm of drarthea and at setting the pitient wnd
his socto psychologic environment 1t ease

The corollaries here for psychotherapy on the purt of the
patient proper dict and supportive therapy as well as uds
toward the 1mproycment of the socro psychologic environment
are many but quite beyond the scope of the present brief discus
sion Moreover the fact that chromie ulceritive coltis tends
to become 1 diserse of the whole person winch 1s to say that
1n time 1t comes to imvoh e many other tissues of his body wiich
will s they anse mvolve other special forms of therapy (drug
and otherwise) ein only be stated here
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THE TREATMENT OF CON\STIPATION IN THE
COLON CONSCIOUS INDIVIDUAL

Here 1s an area or should one 51y a volume which has resisted
many a mighty effort to be dislodged from 1its firm binding 1n
the public repository of anviety and misinformation Thus to
just what extent colon consciousness should be considered a dis
ease possessed by a patient or a patient possessed by a disease
1s still @ moot pomt In short the problem of therapy molves
at least 1 part the question to just what degree disease eusts
and to what degree merely dis ewse

It has been said® that the colon conscious mdnidual 1s so often
the person who approaches the physician s though the Intters
* minds eye 1s ever steadily fived upon the standard stool
encased with the meter bar i Pans  Whatever m1y be the
case the colon conscious constipate comes armed with an alarm
mg quantity of misinformation concernmg automtoucation ” the
value of elaborate bowel washes and 1anous purgatnves as well
as a complex ntual and Iiturgy to match He or she as the case
may be if an adult with family has already probably fully indoc
tnnated the other members especally the cluldren of the house
hold and the need to justify all of the to do that this elemental
operation entails makes the patient very resistant to any counsel
that would seek relief through a more moderate attitude That
the dificulties mvolved 1re located to a greater extent i the
bram than 1 the bowel 15 usually a most unwelcome concept
Thus from the standpoint of pharmacology the presenphion of
more drugs and procedures 15 usually welcomed with enthusiasm
while what may actually be m order 1s quite the opposite

The pharmacologie pninaiple to be adopted becomes in fact
a paradox for 1t would better be termed an ant: pharmacologic
prneiple of attack  Perhnps one of the first approaches (if drug
therapy 1s to be continued at all) mght be the prescription of a

new and excellent (but actually less drastic cathartic) with
emphasis that this new agent 15 so effective that the patient can
shortly taper off on its use provided certun stmple dietary meas
ures nd exercises be 1dopted The latter may serve eventually

H BeckMan Treatment m Ceneral P actice Phladelphia Saunders 1948
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as a harmless substitute for the routine of massu e water drinking
roughage eating daly enemas and/or purges that presviously
occupied the patient  Agam from the pharmacologic standpomt
there exsts no evidence that turpentme enemas calomel croton
ol or other time mushonored drastics and blasters have anv
place 1n modern medicine  Surely the whole concept 1s to wean
the patient awny from methods, matenials and habits that are
harmful He m7y thereby m time be taught to have 1 bit more
confidence 1 his own colome smooth musculature and pride m
thus may take the plice of 1 purge even m his psyche

As the reader may have gathered the pomt of view of ths
wnter 1s summanzed by that principle of pharm icotherapeuties
m the treatment of diarrher and/or constipation winch states
that drugs nre more Iihely to be misused than not used



PSYCHODYNAMICS OF CONSTIPATION
AND DIARRHEA

Heary F Arprovpa MD *

The subject Psychodynamies of Constipation and Diarrhea
will be diided mto three portions  The first will consist of some
general remarks concerning the anatomy physiology and path
ology of the psyche The second will consist of some general
remarks concerming symptom formation and more specific re
marks concernmg the two symptoms constipation and diarrhea
The third will deal with some aspects of diagnosis and treatment
of the psyche

Assoon as I a psychiatnist used such scientific terms as anat
omy physiology and pathology which command such medical
respect some of you hstemng might immediately make the com
ment This 1s probably another one of those psycliatnsts with
Iis head above the clouds! How can he use such scientific words
as apatomy physiology and pathology of the psyche? One
cannot see the psyche on an anatom; table you cannot cut 1t
mto little preces on a microtome stamn 1t and look at 1t under
a microscope! If you cant see smell taste hear or feel it how
can he talk about the anatomy and physiology of the psyche!
And pathology! liow can he talk about pathology when he has
not cominced us of the anatomy and physiology ?

The foregoing remarks were only made to pomt up the need
for a commonly shared \ocabulary between people so that mutual

Assistant Professor of Psyct aty University of Califormia School of Medicine
San Franaisco Cal forma
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as a harmless substitate for the routine of massie water dnnhing
roughage catmg dmly enemas andsor purges that preiiously
occupred the patient Agan from the pharmacologic standpomt
there custs no evidence thit turpentine enemas ctlomel croton
ol or other time ymishonored drastics and blasters have am
place n modern medicine  Surely the whole concept 1s to wean
the patient away from methods matenals and habits that are
harmful He may thereby mn time be taught to have 1 bit more
confidence i hts own colome smooth musculature and pnde m
this may take the place of a purge even in Ius psyche

As the reader my huve gathered the pomt of view of this
writer 1s summanzed by that prnciple of phurmacotherapentes
m the treatment of drarrhea and, or constipation which states
that drugs are more bkelv to be misused than not used
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indwdual thresholds to vanous stmul and when these thresholds
are reached at responds to them  These stunul are pezcened via
the mfants perceptive apparatus Such stumul as temperature
somd hght pressure and others seem to be percened and
reacted to by the mfant Some mvestigators have sad that the
babv also responds to the way people feel Tts behavior and
feelings seem to be determumed by both forces and seem to be
shaped by them

On, closer inspection the followsng seems to be true for the
mdividusal throughout hus bfe  The mndnsdual seems to be urged
or pushed or drven by forces within and from without Over
the centuntes these forces have been called by varous names
and phrases hke drves urges mstinets needs soul deutl spants
1d cosmic forces env 1 p pl ry mfl
ete are famibr to us an this respect

1t also seems to be truc that whenever these forces exert therr
mfuence on the indmidual e seems to feel uneasy or perhaps
dis easy and ~ttempts to do something about 1t He lewrns that
once the foree 1s gravfied he feels better or less uneasy At
fiest the wfant 15 relatvely powerless to do anvthung about
such states of uneasmess or perhaps tension lumself He has
to depend on his emvironment for relief As he develops he
gradually lewns wavs of talung care of hts own needs and for
obtamng gratfication of hus needs from lus environment

How does he leamn to do this® Most of us would agree that
he learns to do this 1 two wats By lumself and by hns emviron
ment Roughly speaking the young orgamsm because of 1ts stage
of psychic and somatic deselopment learns 1 the mamn from ats
emaronment  If the mfant 15 uncomfortable for any reason it
attumpts to reheve the discomfort and wutomatically does so by
utilizing 1ts organ systems for domg so by crymg moving sleep
wg eating, breathing and elwnating, to mentwan anly 2 few
Orer a period of ime by evpenence st gradually Icarns to take
cre of its own needs nd becomes less dependent and more
mture

To seview boefly  The wndnadual 15 subject to Sorces from
wathin and without The forces from within and without period
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understanding might proceed more easily According to the
psychiatrie dictionary by Hmsie and Shatzhy! the psyche s
regarded 1n 1ts own way as an organ of the mdivadual The
human organism 15 made up of a large number of organs or
organ systems, such as the cardiovasculir, neuromuscular he
patic nephntic cerebral endocrmal ete There 1s the organ
called the psyche which Iike other orgs possesses 1ts own form
and function 1ts embryology, gross and mucroscopic anatomy
physiology and pathology

A word is also necessary to describe the science of mental
forces m action wnd this word 1s psychodynamics

There are many theories concerning the embryology anatomy
physiology and pathology of the psyche or mund and the psyches
relationslup with the body or soma Reducing these theones to
the simplest commonly accepted ideas today 15 somewhat as
follows

The human orgamsm regardless of age sex or color 1s subject
to forces from within and from without 1tself and the mnteraction
of these forces result m determming 1t any given moment m
time what an mdiudual thmks feels and does It 15 witally
mmportint to bear in mind that the human organism 1s made up
of many organ systems wlich are mtimately mterrelited As
mentioned before the psyche or mind 1s only one of many organ
systems that make up the human organism

At birth the human orgamsm seems to function for the most
part Iike 1t does not have a psyche but on closer exanunaton
this m1y not be true If one spcnds some time around infants
m the deltvery room 1n a hosprtal nursery or with new mothers
one often hears remarks to the contrary Such remarhs as that
Dbaby 1s sweet that baby has a personality of 1ts own that infant
» restless are not uncommon Some religious teachers tell us
that a baby has a soul and the dictionary tells us that onc of the
synonyms for psy che 1s soul

In any event the newborn mfwmnt 2so scems to be subject to
forces from withm atself and from without stself It moves ecries
sleeps eats breathes climinates wd responds to the forces from
without itself There seems to be evidence that 1t has certun
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mfluence each other wnd since we know today that the soma
effects the psyche and vice versa we can now turn to some of
the psycho somatic ways of discharging tension which wll take
us after this rather wordy introduction to the psychodvnamies of
constipation and diarrhea

All or any combmation of organs or organ systems may be
used to discharge tension  According to the Diagnostic and
Statistical \Manual Mental Disorders~ the following organs and
organ systems may be utihized for this purpose skin musculo-
sheletal respiratory cardiovascular hemic and lvmphatic gastro-
mtestinal gemtourinany endocrine nervous system and organs
of special sense

The system we are focusmg on m this course 1s the gastro
intestinal system Clinteal experience and research work has
shown that the gastromntestinal sy stem 1s affected by psy chological
forces The gastrointestnal system by virtue of s taling in
retaming and elmmating functions readily lends atself to psy
chological forces (Alexander)® Another factor that contnb
utes to 1ts susceptibility as an organ system for the discharge
of tension 1s its rich supply of nerve fibers from the autonomic
nervous system  both sympathetic and parasympathetic  Still
another and perhaps the most important for our purposes this
morning 1s the emotional experiences that occur around the
physiological functions of the gastromtestinal system—namely
eating digesting and elminating (defecating) It 1s postulated
that certain expenences condition the developmg orgamism for
either case or dis ease of gastro mtestinal function How might
tlus happen and what 15 some of the evidence for 1t?

The neonate seems to behave as though no boundary eusts
between atself and the emvironment As Margohn® puts it
the imtial dev elopmental phase 1s charactenzed by a basic umty
or continuum between 1t and ats environment  The environment
operates for the mfant as though it were an involuntary organ n
its body It provides nutrition n the syme sense that the lyer
furnishes glucose It regulates the amhient temperature to cor
rect for the uncoordinated body heat production or loss The
baby s hunger ery winch activates Ins mother to nurse am acts
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1cilly set up 1 state of tension within the mdnidual for wlich
he seehs rehief  Relief occurs when the state of tension 1s relreved
by gratfication of the need The more completc the gratification
of the need the less the tension or dis ease The mdmadual at
tempts to gratify the need himself or through Ius environment
usually hoth His success in domng this 1s detenmined by what
he 1s equipped to do by virtue of the level of matarabion of hus
organ systems and his environment at the time the tenston occurs

Before proceeding further 1t 15 unportant to understand the
vanous ways 1 human orgimsm atterapts to discharge tension
after such tenston develops as mentioned above It 15 important
to remember agun that we are talking about the entire human
orgamsm and only dniding 1t mnto its component parts organs
and organ systems for purposes ot underst inding

How does the mdnidual discharge tenston?

It immedintels becomes apparent that each mdnrdual has his
own diosyneritic way of dischawrgng tension  Just 2s mdividuals
have therr own umque set of fingerprints mduwidunls have therr
own unique wavs of dealing with tenston  Some gencralizations
may help us at this pomnt just as 1t 1s helpful to know that alt
mdnoduals have fingerprints before we start to identify one
ndn rdual

It 1s generally held that there are two wavs to handle tenston
psychologieally and somatscally 1 have never seen 1 pure culture
of ether one A moment of reflection will readily show that
both methods of discharying tension for all practical purposes
occur at the syme tme It muight be helpful howeer to talk
about the psychologicil method of handhng tension since most
of you e quite fumiliar with the somatic methods  Psychological
methods of dealing with tension mclode what 1s referred to m
psychiatry as psychologiel defense mechimisms such s repres
sion sublimation converston denrdl phintasy rexction formt
tion phobias delusions h dlucimtions Musions ete A lews
commonly known method of dischirgmy, tension 15 through the
formtion of chircter trauts such s stubborness aggressn eness
stinginess generousness hmdness cte

Smee all the organ systems seem to he relited and scem to
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descriptions of environmental experiences and which hind led
perhaps to the wswer of constitutiontl cisality or causal ninl
1sm She mtensnely studied a group of tlurty eight cases among,
which were 1 preponderwmnce of gastromtestinal cases The
consistency m findings relitive to maternl behwior and att
tudes are most suggestn e that there are correlitions between spe
cific maternal behayviour and attitudes to the clnld and to spearfic
organ function which affect the functioning of thosc organs mn
mfancy and may sensihize the organs so that therr mal functionimg
becomes one facet m the total neurotic mosaic

She found that the mothers of these infants with psy chosomatic
disorders had the foll m All these mothers were
naresssastic and uminterested 1 the clnld except s a self enhane
mg asset They resented the exertion mvolved m child care
and rarcly gamned plewsure from the mother child relationslnp
In other words tliey all lacked mature motherhness In addition
most were rejecting and physically cruel i vamous ways and
resented the ndded cire of the mnfant durnng physical illness
Therefore each child presenting 2 psychosomatic disorder had
experienced frustrated dependence at 1 stage when body needs
are dependent upon the mother for satisfrction Only speeific atty
tudes and behaviour activities of the mothers which seemed to
us 1 each ctse to create an environment which msulted the
wiant orgamsm but which were particulirly novious to the spe
cific functioning of certamn organs will now be mentioned

In her study of ulcerative colitis cases she found that all the
children were unwinted The mothers complamed of disgust
and dislike of stools and diaper changes and were particularly
imtated with the childs diarther  Bowel traming in all cases
had been ewly and pumtive In charncter these mothers were
dependent upon therr own mothers They were unloving six
of them bemng sexually fgid but were very ambitious for the
childs achievement of traming walking talhing and pushed
for independent but conforming behasiour

In her study of the cascs of coeliac disease and megnlocolon
(with or without encopresis) she states they possessed the
most disturbed of all the mothers studied Eight wcre psychotic
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hke an internal humoral stmulus which imtiites an internal
restitution

Thus 1f the neonate s needs are gratified s tension occurs the
tenston subsides

According to Linn # Spitz  © and Ribble? have demonstrated
that normal physical development depends upon the eustence
of a normal mother child relationship 1 infancy A normal
mother child relationship 1s thought of here as a relationship be
tween mother and chuld m which the parent (normal or motherly }
responds to a disturbance of a child by trymg to relieve the dis
turbance  This might be contrasted with the parent (abnormal
or unmotherly) who results this disturbance and attacks the an
noymg aggressor (the child) as postulated by John Rosen ac
cording to Gerard ® In the absence of 1 normal mother child
relationship  wide spread physieal alternations may deyelop and
permanently mjure the child or even result in its death *

Some mvestigators by studying both mfants their parents or
parent surrogates and their relationships have been able to re
late disorder of organ or organ systems to a specific 1bnormality
in the relationship  Especrally worthy of mention 1n this regard
are the mvestigations of Spitz Ribble Gerard Alexander Mar
goln and others

For our purposes this morning only a few such studies per
tuning to the gastro mtestinal tract will be mentioned As men
tioned by Linn* Spitz found that some cases of vomitmng 1
the nfant were considered etiologically the result of a maternal
attitude of overt primal rejection  three months cohe from pr
many anxious over perrussneness  fecal play from eycheal
mood swings Gerard® became interested several years tgo
in studymg and anilyzng detaled behavior of mothers m the
care of therr clhuldren mn an attempt to determme the wnfluence
upon ego development of minute vanations n the mode of
feeding of holding of supporting of bathing of talking or smg
ing of smilng or frowning etc From such daty Gerard hoped to
find the answer to questions of choice of symptoms and person
ality charctensties which had evaded cxplanation from gross
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a reflex sensitiaty imposed that makes the particular organ or
organ system potentially capable or likely to be used for express
ng tension

Such situations or cxpenences as just descnibed by Gerard
seem to call upon the gistro ntestinal system as a svstem for the
expression or discharge or indicator of tension

Another way of helping us understand 15 the concept proposed
by Franz Alevander® After mtenswe studies he reported that
the gastro mtestmal tract because of its three major functions
of talung  retaming and ehmimating was especially suitable
for the expression of these three emotional tendencies par
ticularly 1f their normal expression through the voluntary motor
system were mhibited He noted some correlation between cer
tun person ity trends with different disturbances of the gastro
mtestmal tract and also 4 relationship to the part of the trict
mvolved Thus the upper end of the tract 1s more sutted for the
expression of receptive or taking n conflicts and the lower end
for retentive or gving trends

If the pomts mentioned so far have shed a httle light on the
psychodynamics of constipation and dharshea perhaps emphasiz
g 1t a httle differently might shed further hight

Turning agam to the situation m which organs and/or organ
systems seem most hkely to become conditioned the nfant
mother relationship  You will recall that 1bout all the neonate
does 15 sleep eat breathe digest and elimunate providng no
disease prevents 1t from domg so Periodically 1t becomes hun
gry and as 1t does so 1t makes 1ts wants known  If 1ts wants are
gratified the need 15 satisfied and tension subsides If ats needs
we not gratified tension vem1ns within the orgamism and 1s dis
charged through its organ or organ systems as i motor rest
lessness insommn crymg cobe vomting et If the expen
ences wround feeding are not pleasant that 15 tension producing
it 15 postulated that the gast al system | con
ditioned to certain stimuli nd f remforced by similar expenences
throughout life comes to be used as an organ system for €x
pressing tenston I am farrly certun that most of us would agree
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with depressive md apathetic behwiour mterrupted by occa
sional violent outhursts The others were withdrwn complun
mg wid wntible Severe roaction to constiprtion w v desenbed
by them It cheted anger imtation nd frequent cnemas and
suppositories  often used preventively when the mfnt was not
constipited  None of these babies were breast fod most were
fed with propped bottle rather than hedd and most were  foree
fed” when dismterest m food w s shown  All of the bibres were
cxposed to further severe physieal sufferng from beatmg slap
pmg yellmg In four cises the fither was crue) while the
mother passinedy pemtted lus cruddty to the child

In the duodeni] uleer cases she found that these babies “were
cxposed to imtible mothers who were particularly displeased
with the cart cire imolved m illness nd all three babies had
frequent sllnesses  All three mothers were meonsistent threaten
g hugging then scolding shouting spanking ind often shik
mg the cluld at foeding if he dawndled or such None of the habres
were brewt fed none were hedd duning bottle feedmg and Al
were on fecding routines with long mtervals

The cascs w Gerrd s study and those cases reported by others
according to Gerard only offer Iunts 1s to possible biogriphicl
experiences which myy ply roles m the sensitizing of different
orgwns or orgin systems so that the organs break down i Iter
hfe to exlubit physical pathology

It should not be nferred that the pirticular factors just men
tioned wnd quoted 1bove rcpresent the only deternunmnts
organ symptom formatton but s Gerurd stites merch thyt w
the multiphieity of detcrmmants  these seem to play mportnt
prts

She postulted then  that madequte functioning and susceptt
bility of an organ may stem from the injury of the org mduced
by the mothers cire of the cluld dunng the physiologiel func
tionmg of that orgin Tnjury further comes out by » mothers
rejection of both cluld ind organ functionmg and especinlly »0
when there 15 mereased rejection durng speafic functionmy, of
orgws or orgn systems 1s 10 citmg defeetting, erymg cte

Thus the orgm wd/or orgn system hecomes conditioned or
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a reflex sensitrvity smposed that makes the particular organ or
organ system potentially capable or likely to be used for express
ing tension

Such situations or expenences as just described by Gerard
seem to call upon the gastro mtestmal system as a system for the
expression or discharge or mdicator of tension

Another way of helping us understand 1s the concept proposed
by Franz Alexander ? After mntensnve studies he reported that
the gastro intestinal tract because of 1ts three major functions
of taking m r and el ing was especially switable
for the expression of these three emotional tendencies par
ticularly if their normal expression through the voluntary motor
systern were mhibited He noted some correlation between cer
tam personahty trends with different disturbances of the gastro
mtestinal tract and also a relattonship to the part of the tract
mvolved Thus the upper end of the tract 1s more suited for the
expression of receptive or taking mn conflicts and the lower end
for retentive or gning trends

If the points mentioned so far have shed a little hight on the
psychodynamucs of constipation and diarrhea perhaps emphasiz
mg 1t a httle differently might shed further light

Turning agamn to the sitnation m which organs and/or organ
systems seem most likely to become conditioned the mfant
mother relationship  You will recall that about all the neonate
does 15 sleep eat breathe digest and elmmate providing no
disease prevents 1t from domng so Periodically 1t becomes hun
gry and as 1t does so 1t makes its wants known If its wants are
gratified the need 15 sitisfied and tension subsides If 1ts needs
are not gratified tenston remaimns withm the organism and 1s dis
charged through 1ts organ or organ systems as i motor rest
lessness insomnia crymg colic vomiting etc If the expen
ences around feeding are not pleasant that 1s tension producing
1t 1s postulated that the gast estinal system b con
ditioned to certain stimuli and if reinforced by sumlar experiences
throughout lfe comes to be used as an organ system for ex
pressing tenston I am farly certamn that most of us would agree
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that such conditionmg 1s possible If an wfant becomes hungn
i 15 promptly iken carec of 1w v wanm Jovng relied gvng
mnmner there 1s graater Thehbood of gratification of the infants
nueds ospeenills the needs of the gastromtestinal triet than of
the opposte 1 true It tikes hitle imagination to see how the
wfant who 15 hungn 1s not pud atiention to roughls handled
farce fod when not hungne not given palatable foods stimulated
axcessindly at the time st as bang, fed by loud norse ete might
have Ins gastromtestinal trict upsct Contrast vour expenences
of citimg digesting nd (umniting m 2 guet relixed 1o
dividually plerant situstion wath the opposite situttion T am
Furly cartun that in Al of vour cxperiences with patients who
have difficultics with ther g stromtestinal system you cncourige
thum to it foods that 1ppcd to than mow atmospherc that 1
conducne to proper mgestion and digestion

The cvperiences the devdloping, organsm has dunng, fecding
digestion wd chimmation then conditton how this svstem mght
function undcr 2 vancty of stimuh

Lor our purposcs the upper portion of the grstromtestnl
system 15 condittoned 1 the mun durme the fisst yeir of hfe
but 1t should be remembered that Wl the sustems we probibh
bong, more or less conditioned throughout life T brought m the
upper portion of the gustromtestmal systom i ths presentation
becruse what happens to the upper end of the g stromtestmal
trict tho detcrmines i part what happens to the lower end d
vice verst for evimple ¢ istrocobic reflex

The lower cnd of the gustromtestinal tract recaves put of ats
greitest conditioning impact m my opinon wound the time of
bowcl or toilct trunmg that i tow wd the ond of the first var
of hfe Agan 1 fedd furh cortun that 1l of us would agrec tint
1f thus ntur | development of bodihy control 1s Howed to proceed
m an ey rehixed geotle  dffectionite mturd mner the
IikeIthood for current or future difficulties w thus portion of the
gastromntestnal tract 15 Jess Iikch to occur

1f the developing organssm 1s hurried pushed too fast gnen
certam unhealthy attitudes about such naturil functions duff
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culties arc more likely to occur 1nd unhealthy patterns of react
ng set up for the discharge of tension If the mothering person
has unhealthy attitudes toward this orgn systenr herself this
has its influence upon the developmg orgamsm under her care
If she 1s tense at the tume of such experiences with the mfant or
child while this organ svstem 1s functioning it 1s postulated that
tension 1s more hhely to occur in the chuld In my opmon this
has been corroborated by my own clinical experience the clhm
cal experience of child psychotherapists who have worked with
infants and mothers and some of the reports m the lterature
referred to above

Assuming then that such conditioming occurs throughout hfe
and 1 think that such an assumption 1s justified 1n the hight of
what 15 known concerning human behavior how mght this
help us when as chimeians we are confronted with the patient
who complams of constipation and/or diarthea?

How does the symptom constipation and/or diarrhea come
about with this frame of refercnce~that 1s psychodynameally
Studses of patients with non orgamic constipation or diarrhea
have helped us understand the mechamsm somewhat as follows

When the individual comes up aganst a stressful situation he
attempts to deal vath 1t m the only way he knows how He
comes to the stressful situation with a built in vaniety of mechan
1sms for handling tension—psychic and somatic He will auto
matically use the ones that he has been conditioned to use under
stress If the individual has been conditioned to use his gastro
intestinal system he will do so just as others nmght use other
systems There might be hyper hypo or dysfunction of the
system  The clinician when faced with the problem therefore
15 something lihe a puzzle solver who in order to treat the patient
scientifically needs to understand how the symptom has come
about

In the complicated case this 1s no small tash but fortunately
by applymg the techmques of duagnosis we were all taught an
answer can usually be found by taking a careful history domg
t physical examination and ordenng mdicated laboratory work

If you would ook upon each patient as a umt made up of
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that such conditiomng, as possible 1 an mfint becomes hungn
wid ss prompth then e of mon warm Jovng rdied gnang
manner there s groter bheddood af granficition of the mfants
needs espeaath the needs of the gistromtestinal tract than of
the opposite 1 true 1t tikes Wtle mganation 1o sce how the
mfant who s hungry 1s not pud attention ta roughl huwodled
force fed whon not hungry not goven palitable foods stimulated
cxcessnely at the hme it s bamg, fed I Jond nose ke might
e s gastromtestinal trict upset Contrast vour experiences
of cutmg digesting, and chnumting w a quet rved m
divsduslly plosint sitmtion swath the opposite sitmtion I am
furky cartun that m b of your cypericnces wath prtients who
have difadtics wath thor g stromtestmal system you crconrage
tham to o3t foods that ppaal to them m w umosphere thit
conducnne to proper mpcstion nd digestion

The axpenienees the desdopmg orgamsm hs dunng, fecding
digestion and elnatian then conditian how tus svstem mght
function under 2 sanchy of stimub

Lor our purposcs the upper portion of the gistromtestun
system s condittoned m the mun dunng the first yeur of e
but 1t should he ranembered that ol the systoms are probably
beang morc or loss conditioned throughout hfe T brought m the
upper portion of the g istromcstina) system m this prescntiion
beeurse what hippens to the upper (nd of the gstromtestintl
tract also determmes m part what happens to the lover cnd and
vice verst for exvunple (wtrocole refles

The lower <nd of the gistromtestinal tact reeenses part of 1ts
gretest ((m(htmnm{, mpict momy oprnon ound the tine of
bowel ar todet trunmy, thit s tow ad the cnd of the first year
of ife Agun I feel furly cartun that ll of us would agree that
+f tins n tur ! development of bodily control 1s allow ed to procecd
m oan ey rdaxed gontle dlctiomite natural manner the
Bhehhood for current or future dificaltics wm this portion of the
gstrontestin Al tract 1s Jess hhehy to oceur

If the deseloping orgamsm is hurried pushed too fast given

cectain unhealthy attitudes about such naturat functions &iffi
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practices the Golden Rule 1n 1its broadest sense—n short treat
the patient as yourself would Iike to be treated if you were that
patient Of course no one can have such an attitude always
but this 1s the 1deal toward which to strive With 1t the patient
feels he can communicate the pertiment mformation the doctor
needs to knaw

Some of vou might think  To take 1 psychitric history would
require a great deal of time and I schedule a patient every 15
or 30 mmutes  How can I take such a detailed history with the
kund of practice T have® Though taking a psychiatric ustory 1s
time consuming 1t 15 1 fact wlich should be tiken mnto consider
ation when plinning your schedule If you choose not to devote
your time to takang such a history 1t 15 your decision  However
some of your psychiatric colleagues would be willing to do 1t
for you!

Pomts 1n the history which should alext you to the possibility
that psychological factors are of prime importance 1n the genesis
of the patients symptoms are shifting complamts 1 family s
tory of emotional instabihity evidence of nervous tension m child
hood poor school and vocational record a long medicl history
which often mcludes numerous operations many contacts with
physicians disturbances 1n sexual relationships and current signs
of nervous tension—with or without the presence of significant
orgamic disease If m doubt about the presence of psychopatholo
gy after the istory 1s taken the physical examnation done nd
laboratory tests obtamed a psychiatnic consultation 1s strongly
advised

Many chmciws sty they cannot get the consent of therr pa
tients to see 1 psycluitnst in consultation I suspect the answer
to this problem hes more with the chinicrtn than the patient since
unfortunately some still feel that the psychiatmst should be
called 1n consultation only when the pitient exlnbits gross signs
of psychopathology 1f the pitient 15 mformed honestly of the
reasons for the referral and the chimean 1s convinced of 1ts need
and deals therpeutically with the patients concern the referral
usually will be readily acceptable  After such a consultation the
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complee of orgms nd orgm svstems that 1s subject to forces
from within ind without and the current functiomng of that
orguusm 4t my gien pomt m time s the resultant of all those
forees, wo might e 1 pomt at wluch to begn helping that
prrent When one understinds what 1s causing, the svmptom
the traatment then becomes apparent One of my teachers re
tenth mentioned that the mewmg of the word dugnose 15 to
know thoroughly or to know through and through

I would urge sou to remember that the patient in addition to
Al Tis other organ svstems also his 2 psyche wd that m order
to hnow 1 pitent through and through Wl hus organ svstems
meluding the psyehe nd thar mflucnces on ech ather need to
be studied

Most physicrins hwe had adequate trumng md caperience n
letrmng how to sacntficilly study and treat the v inous organs
md orgn systoms with the exeeption of the psvehe  How thrs
exeeption his come tbout need not concem s here 1 would
like to mention however that the techmque of cxwmnimg and
tre sting, the pssehe ¢ be Jloumed nd it nught be helpful for
you to know thit miny of us e attampting to tcach it n under
gmdultt ind post L,mdu de trunmyg progruns

If you huppen to run into patients whose g stromtestmal sys
tem disturbinee docs not scem to be crsed by some orgc
disease or seams to be muntuned or mfluenced by psy chologedt
factors nd of vou re i doubt 1t nught be helpful to the patient
to be referred for 1 psychintric consultation i hopes of clinfying
the diagnosn

Somctimes for onc rcson or other psvehitrie consultation 1s
not feasible or practic:l Under such arcumstances the climeim
might wish or be compelled to cximme ind treat the psyehe
himself

Taking 1 hstory of the psyvche cm be learned wnd if practiced
_prefcnb]y under expert supervision—one cin become quite
shillful and proficient  Of paramount smportance i the tikmg
of the psychntne history 1s your atttude tow ard the patient The
sdeal attitude 15 best deseribed by the attitude of the person who



GENERAL CONSIDERATIONS
OF GALLBLADDER AND
BILIARY TRACT DISORDERS
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A vast amount of knowledge his been amassed regarding dis
eases of the gallbladder and bihary tract Much remams to be
learned however and opmton concemning certain aspects of these
disorders 1s still not umfied Moreover advances i dragnosis and
treatment continue to be made For these reasons 1t would seem
advisable from time to time to review current methods of study
and evisting attitudes and opimions m order to appraise them n
the light of accumulated experience

CLINICAL FEATURES

Signifi of Dyspep p So-called flatulent
gaseous or qualitative dyspepsia and the aphorism fair
fat forty and belches have become so firmly associated with gall
bladder disease mn medxcal thinking that patients with these
are d d of having gallbladder dis
ease This 15 evidenced by the fr q with which radiol
exammation of the gallbladder 15 requested m patients wath such
symptom configurations In a study of 100 patients referred to
the Radiology Department of the Emstem Medical Center for
cholecystography with a tentatne diagnosts of gallbladder dis
ease  Eshin and Tumen! found that only 27 had an abnormal

As  te Professor of Clin cal Medicine Wayne State Uniersity College of
Med ¢ ne Detrot
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presence or absence of iy psvchopaithology wiieh mn play a
part i the patients complunt wall be ehinficd and the ptient
e be started on the roud to hdlp

Maniganent of the pitient with constipition and,‘or drrhea
then s determined by the defimtie dingnosis 1f he needs medi
cl surgicl or psveliatrie treatmont—or any combimation of
these=he e e so mformed and allowed to choose  To me 1t
15 not 1 question of ther/or hut rither the dingnoss and the
best tre itment for the patient

A recent devedoping trend and T thank a very productive one
has been the development of progrims that arc geared to traming
the non psychintric physician to exvamune wd troat the psyche

Those of you who might be intercsted i readg further about
the Psychosomtic Mechamsms i Constip ation and Drarthes are
rfered to an articde so ttled by Dr Damel § Jaffe (10) which
w1 published m the Amenean Journal of Proctolo.y volume 8
number 3 m June 1957 This uticle 1s mentioned not onh for
its technieal detul but ko for ats exeellent references

RITI RINCES

Hivze L | ond Sintzay v Psychuatne Dictionary  Ouord 1947
9 Disgnostic and Statestical Manual Mental Disorders  Amencan Psucht
atric Assoctation Mental Hospital Senacec 1932 pp 29 31
3 Mancoun 5 € Conctie wd dvnime psyehophysolomal d
termunnts of puthophs swlogcil processes 1 Deutsch - ed The
Isychasomatic Concept i Psychoanalysts \ew York Intemationy!
Unnersitics Press 1933 p 10
4 Lisn L Ischomibtic contnbutions to psicho somibie resewch
Psychosom Mcd 205995 1956
5 Serrz R A Hospitilsm  An inqun into the genests of psychntoe
condibions 1 etly mfwey  Psychoanalyt Study Chdd 133 1943
6 Seirz R A with the nsstinee of Wort K\ Antehitic Depresuon
Psychoanalyt Study Child 2313 1946
Ruete AT A Chmal studies of mstinctive reactions m. newborn
bibtes Am J Psycluat 92 119 1935
Ceaanp M W Genesss of psychosomitic symptoms m mfney
Deutsch [ ed  The Psychosomatic Concept o Psychoanalysts
New York Intermition il Unneraties Presy 1953 p 92 ~
Avexanper I Psychosomatic Vediene Norton New York 1850
Jarrc D S Psychosomatic mechamsms m constip stion and diwrhea
Am ] Proct 8223228 1057
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OF GALLBLADDER AND
BILIARY TRACT DISORDERS
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A vast amount of knowledge his been amassed regarding dis
eases of the gallbladder and bibary tract Much remuns to be
learned however and opinion concermng certain aspects of these
disorders 1 still not umfied  Moreover adivances m diagnosis and
treatment continue to be made  For these reasons 1t would seem
adusable from time to tme to Teview eurrent methods of study
and exssting attritudes and optotons 1 order to appraise them m
the Iight of accumulated expenence

CLINICAY, FEATURES

Sigmficance of Dyspeptic Symptoms  So-called  Batulent
geous” or “qualitatne” dyspepsiz and the aphorsm  farc
fat forty and belches have become so firmly associated with gall
bladder disease m medical thunling thot patients with these
symptoms are mmmediately suspected of having galibladder dis
ease This 15 evadenced by the frequeney with which radwlogie
evammnation of the galibladder 1s requested m patents with such
symptom configurations  In a study of 100 patients referred to
the Radiology Department of the Ewmstem Medical Center for
cholery stagraphy with a tentattve disgnoss of gallbladders dis
case  Eshn and Tamen! found thas only 27 had an abnormal

Assocute Professor of Cliaical Medon  Wayne State Upiversity Callege of
Mobieme Detron
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cholccsstoprim Ino 1 sunilir surves conducted some 15 vears
Biter by Strvgler and Berk at the Swu Hosputal of Detrott * ondy
21 of 100 such paticnts proved to hine an abnormal cholecys
tograms Of strhang mtcrest m the Jatter study w s the fact that
of the 24 patints with 1 abnormal cholecystogrim onhy 2 had
no symptoms other than Mitulent dvspepsin Thukle and Voller *
ifter (v imming the ssmptoms descabed by 1070 paticats referred
to the Madiology Deprtment of the Cussinger Mmorn i) Hosprtal
for cholccystogriphy sere Bkewase unihle to find wy coreelation
hetween the symptoms of quilitative dyspepstr and the choleeys
togriphic findmgs  Indeed exeessine belehmg d g5 vague
upper hdommal pun  wnd mtolrinee to cabbage posk e
cre un and fatty foods were cncountered by them somew hat more
frequently an subjeets wath normal cholecy stograms than a those
with cholcseystographie abnormilitics  In 4 studs approsching
this problem from 4 different direction Caleock and McManus*
found that onhy 49 of 1356 pitients opcrted on at the Laher
Chnie for gibladder wd bilry tract diseise compluned solely
of dyspepsit prior to operation

Sight 15 often Jost of the fict that gaseous or flatulent dyvspepsi2
s not speaificills redwted to discase of the gallbhdder Liven in
those with demomstrated gallstones dyvspeptic symptoms m1y not
Dbe due to the cholehithiisis hut may anse nste d from some other
cwse or cacustent disorder  Lrroncous menminition of the gl
Lldder as the ewnse of dvspeptic symptoms 1s prohably responst
ble for 1 distressingly g proportion of the pitrents who expernt
ence unsuccesstul results from cholcevstectonn It ss nghly
unportint therefore to restriet cholecystectoms m pitients with
dyspeptic symptoms to thosc with uncqun ocal evidence to sup
port 1 dingnosis of chronie discase of the gilibldder It 1s Uso
wise i these cases to conduct a thorough preopertne dugnastie
survey to mike sure that other diturhinces e not present that
could be responsible for digestne symptoms  In addition 1t
should be circfully pomted out prior to operttion on patients
with d) Spcptlc complamts that these symptoms may not be
ansmg from the giiibhdder wd mun cven persist Jollewmy
cholecy stectomy
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The Impertance of Bihary Colic The outstandin, symptom
of disease of the grllbladder ss biliry cohe  This 15 attested to
by the fact that of the ptzents in the group studied by Eshm and
Tumen?! who subsequently were d 1 to hive gall
all but one had bilriry colic as a symptom  Sumilarly 20 of 24
pttents m our group with 1bnormal cholecy stograms had pan
as o symptom The study carher referred to by Hulde and
Moller® provides additional evadence supposting the mmportince
of abdomunal pun 2s a symptom of demonstrable organic dis
case of the gallblidder These muestigutors found that nght
upper quadrant colicky pam wns the only svmptom showing
positive corrclation wath the choleeystogrphue findimgs

Becruse of Ms smportance 15 & symptom of galtbhdder and
bihry tract disease & defimtton and deseription of what 1s meant
by the term ‘bihary cohce would appear to be 1 order  The term
stself 15 actually 1 misnomer  The pawn of biltary colie is essen
tlly constant d hchs the remuttency of true colic

Classieally the onsct 1s abrupt with the pun nsmg m 4 cre
scendo like fashion to rech more or less of 7 plitets Once 2t
attams s pe<k the pam persists However it mas vary some
what m sts degree of mtenuty and thereby simulate colic The
mmtial Joeatson of bihany colic most often 15 o the high epigas
trmurn nid not the right upper quademt 8 Bihiary eohic ordmanhy
ts promptly reheved by the d wtion of 1n malgesie or by
spontanecus correction of the situntion responsible for s pro
duction  Faihure of the paum to respond to the pwenteril admin
istration of m oprate or ats raprd return after a potent analgesic
bas been gren should ~rouse suspicion that the wnderhing
galibladder disorder 15 comphented or 1ssocrated with some other
disease process

Dangers of Acute Ghal and Compl of Chrome
Cholecystitis an Elderly Persons Tt has come to be apprecitted
thut galistone disease m the eldeshy constitutes 1 rexl haziwd to
hie The death mite s» older people with galibhdder disease bas
tieen shown to be sigmsfieantly greater than i those of the sume
age without cholceystie disease ¢ Acute choleey stitis oecurs more
frequently 10 the 1ged? 8 and ¢ngrene md perforation my
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choleeystogrun In v sl sunvos conducted some 15 years
hiter by Stovgler wmd Berk at the S Hosptal of Detroit  only
24 of 100 such patients proved to hue m ibmarmal choleeys
togrun  OF strihing ntcrcst m the Tatter study was the fact that
of the 24 patienty with w abnormal cholecy stogrm ony 2 had
no symptoms other thn flatulcnt dyspepsia Hinkle and Molles
tter cxammng the symptoms described by 1000 patints referred
to the Radsology Depirtment of the Gusinger Memonal Hospital
for choleey stagraphy werd Bkhewrse umible to find my correlition
between the symptoms of qulitutine dyspepsit and the choleys
tographue findings  Indeed cxcessne belehmyg and gas vague
upper abdommal pun nd imtolirance to cabbage pork e
cream aud {1ty foods were encountered by them somewhat more
Srequently m subjeets wath normal cholecy stograms than n those
with cholescystogriphic ibnormahities In 1 study approrchmg
tins problem from a different direction Goleack and MeManns?
found that only 497 of 1356 patients operted on At the Laher
Chine for galtbldder and bilinry teact disease complamed solely
of dyspepsi prior to aperation

Sight 15 often lost of the fact that gascous or flatulent dyvspepsia
15 not specificilly related to disease of the galtbhidder Even 1
those wath demonstrated gallstoncs dyspeptic ssmptoms may not
be duc to the chiolchthiwsts but mey anse insterd from some other
¢se or entxistent (hs‘)l’dcl’ Efr()ﬂeﬂ“s incrinun wton Cr ﬂlc g'\”
bladder s the cause of dyvspeptic symptoms 1s probably responst
ble for 4 distressinghy Dirge proportion of the patients who expen
ence unsuccessful results from cholucystectomy It 1s Tughly
mportant therefoic to restrict cholcey stectomy w patients with
dyspeptic symptoms to those with unequinocal evidence to sup
port 2 dignosis of chrome disese of the gallbladder It 15 vlso
wise mn these cses to conduct 1 thorough preoperitn e dignoshic
sunvey to make surc thit other disturbinces e not present thit
could be 1esponsible for digestive symptoms  In addstion 1t
should be carefully pomnted out prior to operation on patients
with dyspeptic complunts that these symptoms may not be
ansmg from the gallbladder wnd may even persist followmg
cholecy stectomy
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(fig 1} Jumper and Burson '* m a recent re apprassal of the
sigmficance of these findings pointed out that an sbnormal num
ber of cholesterol erystals or caleum bilirubmate pigment or
both may be found m non caleulous disorders of the galibladder
and m indiduals with hepatopancreatic disease Howeser they
concluded that if the seram biirubin level and the bromsulfddem
retention were withm the normal range the occurrence of ab
normal numbers of hiliary envstals i the dvodenal aspirate was
strong evidence of cholecystic diseise They bso asenbed sig
ntficance to ricrospheroliths to which httle attention had been
paid i the past It was thesr obsersation that these small envstal
Iine structures oceurred nearly always m association with caleium
birubmate iy The,\ Jered them theref to have
the same 8 les for clinscal purposes
The rdentification of cho!esterol erystals and caleum bihrubm
ate pigment requres experience and traming swmce there are
numerous other materals i the duodenal contents with which
they may be confused In cases p erystalline matenal
1 hol 1 wdentificrion of cheol 1 may be posss
ble through the use of the stamng techmque descnbed bv
Machellh 12 This technique basicalh miohes the application
of concentrated sulfunc acid to the edge of the cosership contan
my the washed duodenal sediment  On contact with a cholesterol
envstal the acad yields a reddish violet color resembling the end
pornt of the reaction used m the chemical methed for determunmg
serum cholesterol
Although roentgenologic examimation of the gallbladder and
biliary tract has hiegel supplanted duodenal bilnny dramnge
the latter shoudd not be entirely discarded It 15 especiathy sala
able diagnostically in patients whose galibladders farl to visualize
by xray and m those who have undergone cholecsstectoms
Block and Ius associates at Henry Ford Hospital!* hove provided
evidence of the 3 useful of this p dure mn cholecy s
d persons suspected of choledochohth Of 37 such
patients who were operated on by them and proved to have
choledochohthiass 18 (45 ) had positn e preoperative diagnostic
findings of gallstones by biliary dramage
While diagnostic by dramage s aluable m those with
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dovdop m such persons with Vimmmum of physical signs The
recovery rite of common duct stone 1s greater i older than m
younger persons °° The possihility of finding cancer of the
gillbldder 1s also sigmficnth greater n those with calenlous
cholecystitis over 63 veurs of e than m those of younger 1ge ™

These findings with respect to the mercased meidence of acute
cholecystitss and the Ingh rite of scrous complications of chronc
choleevstits m ddderly persons bor importanthy on the deaison
to be made with respect to the troatment of gllbladder disese
m these people They also bear mportanth on the attitude to
Dbe dopted tow wrd so called silent gallstones m younger per
sons about which morc will he sud Iter

LABOBATORY AIDS IN DIAG\OSIS

Duodenal Bihary Dramage Most climcans with long expe

rience m the use of duodenal biliiry drunage for dingnostic pur

poses will 1ttest to the continued vilidity of the datr first
advanced m 1931 by Bockus Shay Willwrd md Pessell 11 These
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Fig 1 Calaum bilibintte pigment and chalesterol erystals m duodenal
sediment obtauned by biban dramnage

myestigators clearly estiblished that the finding of chalesterol
crystals and/or caleum bilirubinate pigment n the duoden i

aspirate prov \ded strong evidence of the eustence of gallstones
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arsing from this cause hive beun shuply reduced wath the intro
duction of improved contrast medit and the use of supplementary
methods of study 1n such cascs

Figure 3

Fig 2 Plm film of abdomen showing opaque cajeuh fillny, gallbladder
eystc and common hide ducts

Fig 3 Oral cholecystogram showing, layer of radioluent ealeult m apacy
fed gatlbladder

Tt ss wise to ayord drawng final conclusions with respect o the
fanction of the gallbladder when visualizaton 1s not obtamed
followm,, the routme dose of even the newer contrast medi
Mellmger and Pearson ¢ for example found thot 358% of 67
patients whose gallbladders failed to visuahze on the fint study
and who had at Jeast one subsequent examnation showed a well
visualized gallbladder an one of the sepeat studies  In our expen
ence at Simm Hospital of Detrost ! approvimately one third
(328%) of a group of 93 patrents whose gallbladders farled ta
vistalize following the conentional dose of 1opanowe acrd (Tele
paque®) showed a well visualized gilibladder on repetition of
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jwindice 1n whom rocntgenologic study 1s precluded 1t must be
borne i mind that the finding of erlaum bilrubmnte pigment
alone i the presence of jrundiec does not earry with 1t the sime
sigmficince s 1t would if jaundice did not cast Thus stems from
the fact that Inhrubiate pigment tends to precipitate from stag
nat hile m the presence of obstruction

Serum Amylase  Determination of this enzyme 1s espeeially
warrmted i patients with acute choleey stitis because of the pos
sibility of 1ssocited rcute paneretitis '+ Routine determmation
of serum amylise m such mdudials ma well disclose some
degree of clev tion m 2 surpristng number 1 whom pancreatic
mvoh ement might not othersise be suspected

ROENTGENOLOGIC AIDS IN DIAGNOSIS

Plain Fidm of Abdomen Considerible informition of diag
nostw mportmce my be obtuned from a plun flm of the ab
domen n pattents suspccted of hiliary tract disese From 8 to
307 of gallstones e sufficiently opaque to be vimble on 2 plam
film of the abdomen?!s (fig 2) Milk of caleium bile enlaficition
of the gillbladder and anphy sematous cholecystitis with gns i
the lumen nd w1l of the gallbladder!? are other findings that
m1y be disclosed Still another finding of drgnostic 1 alue 15 the
presence of stellite rdiolucent fissures m the gallbldder arer
These represent gis filled fissurcs within gallstones which them
selves are not opique

Oral Cholecystography Probably the single most import int
objective method for the diaguasis of discase of the gallblwdder
1s oral cholecystogriphy  With present duy techniques the over
all accuracy of this eximmition 1s 1 the ncghborhood of 97 to
98% 18 The gretest degree of accuracy obtams when the studv
specifically demonstrates the presence of stones poly ps or other
tumors 18 12 Dragnostic accuracy 1s lessened somewhat when the
gallbladder 1s non functioning and 1s also lessened when the gail
bladder appears to be normal ** ¢ The inaccuracy of the examt
natton 1s maximal however when the diagnosis 1s based only on
what appears to be poor functioning of the gallbladder Errors
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TABLE 2

FreQuency 0z YisaLzaTIoN oF Bree Dicts
Durinc Ora {TeLepaQueD) CHOLECYSTOGRAPHY

No Witk

Chelecystogogue No Cases Duets Vis z
Cholext 2537 1452 aT2
Gall Prep- 67 53 791
Call Prep 51 21 » 4
Saffd 1 3 7
49 10 816

Cholecystoksnin®

Aqueous emulsion of egg yolk soy1 Jecithin glyc rin and penat o1l (Bell Craig
tne
Aqueous emilsion of refined com il (Gray Phwmaceaticil Co)
3aqucors solution of d Sorbitol (Cray Pharmaceutical Co )

+Anu cous emulsion of safflower il {Abbott L iboratories)

Pancreo ymincholecystohinin (SQ9B62)—For intravenons  use~{Supplicd  for
wnvestigationl study bv E R Squibb & Sons)

h{g 4 I\pp{':;'nnce of cystic and common bile ducts 8 munutes after

wiravenous admimstration of cholevystohimn (30 mg) m a patient

+ hose gallbladder hid been opacified with Telepaq 10® (Beth ] E and
Yegehon T 0 Bl Simar Hosp of Detrot Vol 5 1957 )



130 Gastromtestinal Motihty

the exammation using a double dose of the same medrum (Table
1) Tt must be mentioned m this regard that double dose”

TABLF 1
Varie ofF Doustr Dose Stupy v Orat { TeLerague®)
CHOLECYSTOCRAPHY

No Cases Gallbladder Non Vs No Cases Gallbladder %1
Weth Single Dose After Double Dase

95 32 (3281}

{Double Dosc.= 2 x single dose up to maxvmum of 6 gm (12 tabs )]

appears to be a loosely used term with varnable meanings In our
hands a double dose study consists of the admmstration to the
patient of twice the amount of contrast medium mutially given
The muimum amount of opame acid (Telepaque) which 1s
gnven as the double dose however has been more or less arbt
trartly restricted to 1 mavmom of 6 grams (12 tablets) The
double dose 15 taken the evening of the same dav that oral chole
cystography performed nfter the average dose of contrast mate
1l faled to visuahze the gallblidder Roentgenograms of the
gallbladder re then taken agun the followmg morning

Spot films taken with the patient 1n the upnght position have
become standard parts of 4 completc and carefully performed
cholecy stographic study With the patient upnight radwolucent
stones tend to layer and form a radiolucent band withm the
opacified gallbladder (fig 3) It 1s mportant however to allow 1
the patient to reman erect sufficiently long for the stones to
assume 1 level withm the contrast laden gallbladder consistent
with the relative relationship of the specific gravity of the stones
to that of the rest of contents of the galibladder

Visuahzation of the bile ducts 1s today also considered an mte
gral part of routine oral cholecystography Up until approumately
2 years ago Mt WAas our experience to visuahze the cystic and
common ducts after a fitty meal (Cholex®) m 1 hittle bettcr than
half (57%) of the cases i which the gallbladder was successfully
opacified (Table 2) For the past two vears as the result of

special studies that we conducted on the mfluence of various
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seen Visuahzation of the ducts m these circumstances m1y be
taken as evidence that the gallbladder 1s significantly disesed
or that the cystic duct 15 obstructed since the appearince of the
contrast medium 1 the ducts 1s evidence m tself that the mate
nal had been absorbed from the gut and excreted in proper
fashion by the iver

Fig 5 A Cholangiogram taken 16 hours after ingestion of in:tial dose of

Telepaque® (6 tablets at 6 pm and 6 tablets at 11 pm ) B Cholangiogram

In same patient after intravenous injectton of Cholografin® C Cholangtogram

m same patient 30 minutes after B and 30 munutes after subcutaneous
wjection of 10 mg of morphune sulfate

Salzman Wathins and Rundles ® have recently described an
mteresting, obsersation which they hue called the nm sign”
In a few patients whose gallbladders had failed to visualize or
had only famtly visualized after the comsentional exammation
with 3 grams of orally ad ed 107 acid (Telepaque®)
the ingestion on 4 successn e days of 3 grams of Telepaque™ daily
one gram after each meal succeeded in disclosing the presence
of biliary stones on films tiken on the morming of the fifth day
The stones were identified by hay g a penerilized faint increase
m over all density but more especially by the sharp increase m
linear density which outhined the periphery of the stones This
opneification of the nim of the stones occurred even though the
common bile duct itself did not become visible
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cholecy stogognes and the optimum time for visunhizing the bile
ducts vfter thew rdmmstration *” we have sigmificantly mereased
the medence of vismilization so that 3t 15 now 1 the nughbor
hood of 75¢ (Table 2) We found that for routime purposes 1
single exposure tihen between 15 and 20 munutes after admin
witration of an effectne cholecystogogue 15 most productive

A significant advance 1n the study of the Iile ducts after oral
cholecystography has been the wtroduction of a cholecystohinn
contaming preparition suitable for mtrnenous idmnistration
Oprcfieation of the ile ducts 15 usually evident within one
munute after mtrnvenous mycction ind maomal opacificition 1s
generally attamed within 10 mmutes (fig 4) Using 1 single film
taken at 8 munutes following mtruenous admumstration of this
cholecystohmun preparition we were able to visuahze the bile
ducts 1 82% of the 49 patients whom we hve studicd m this
fashion to date (Table 2) Cineradiographic evammation of the
Inle ducts has been curied out m some of the prtients guen m
trwenous choleeyvstohimn byt thus far we Ive been unable to
confirm the presence of penstalsis in the common bile duct 13
described by Bumnett wnd Shields °4 Tt 1s only fur to add how
ever thit our obsers wions huwe becn humpered by techmical
Iumtations which we have encountered tn performing this cxami
nation

New and improved contiist medin continue to be developed
The most recent preparation to 2ppear 1s bunamiody 1 (Oribilex?)
Imtial observations with this medium mdicate that it hs the
advantage of producing dense opierfiertion without obscuritton
of stones 3 Itis also sud to be ssoctated with 1 Jower merdence
of bowel opacities 1s well s with 1 very low madence of unde
sirable side effects ©

Oral Cholangiography  Oral dmmistration of 2 contrst
medium  after the method desenbed by Twiss and Ius assoct
ates ¢ may succeed tn opaeifying the comumon bile duct when
the gallblndder has been removed ( fig 5A) We line observed
as have athers  that i some paitients with mtact gallbladders
which do not visualize after oral mgestion of contrast medum
the common hepatie duct and/or the common bile duct myy be
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I Chole graphy and Chol. phy The m
troduction of contrast media capab]e of regularly opaaifying the
extrahepatic bile ducts follow mg intravenous admimstration has
been one of the most fi advances m diag
ology of the biliary tree within recent years This met.hod has
proved m our hands to be much supenor to oral cholangiography
as a means of outhning the bile ducts 1n patients who have under
gone cholecystectomy * (fig 5B and 5C) We have found 1t use
ful as a supplementary exammation mm patients with mtact
gallbladders whose bile ducts were not scen durmg oral chole
cystography 3° It has also heen of value 1 patients whose gall
bladders failed to visualize by oral cholecystography even when
supplemented with a double dose study The intrasenous admin
istration of 1odipamide methylgl (Cholografin®) suc
ceeded 1n opacifymg the galibladder in about half of a group of
80 such cases which we studied3" (fig 6) What 15 probably
even more important stones were demonstrated m approumately
two-thids of the visualized gallbladders (fig 7) In the same
group of 80 cases the biliary ducts were successfully visualized
m 71 (89%) and ductal stones were disclosed 1n 9 (126%) of the
visuahzed ducts

Still another field of usefulness for intravenous cholecystogra
phy and cholangiography 1s i patients suspected of acute cho
lecystiis This examination i such cases usually discloses opact
fication of the bile ducts without opacification of the gallbladder
or results n non visualization of either the bile ducts or the gall
bladder 212>%  Combmed cholecysto-ct hy and pye
lography may also be conducted n cases of acute cholecystiis
usmg a special mtravenously admimstered medium (Duogra
fin®) 3 Ths y 10n two diff contrast sub-
stances one of which 15 selectively taken up by the Iner and
excreted mto the bile while the other 1s selectnely excreted via
the kidneys

TREATMENT

Present Attitude Toward Acute Cholecystitis The manage
ment of acute cholecystitis has been for many years a contro-
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INTRAVENOUS
CHOLECYSTOGRAPHY
IN PATIENTS
PREVIOUSLY WITH
NON-VISUALIZED
GALLBLADDERS

Golibladder
not
visuohzed 42 38 80
after
Telepaque 9 tablets 12 tablets
- i
Gallbladder

wisual zed

after ] 7

Intravenous
Cholografn @ @ @

38 .~

Ble Ducts

e | 39 32

71

Introvenous
Cholografn @ @ @

rbwan, MO, R Ryeer 4

patients whose gallbladders had

tonriphy (Telepique®)

Fig 6 Intrwvenous cholecystography
Fuled to it ilize by oril cholcey s
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mstance must be tulored to Bt the needs of the mdndual pa
hent 313 36

Esery attempt should be made to secure immediate hospitaly
zation of the patient m whom acute cholecystitis 15 suspected
This permits confirmatory studies to be made nd prosides the
optimum settng for required treatment and continual observa
tion  Those patients with evidence of peritombis and pertoration
or with such signs of ymmment or threatening purforation as
feser yapid pulse marked leuhocystosss and 1 distended tender
galibladder are brought to optunal condion for operation as
rapidly as possible  An imhal conser atne regmen 15 mstituted
m all other cases with close and frequent obsenation of the
pabent

If dusmg the first 24 to 36 hours the temperature and pulse
rate continte to rse the locat signs of mflimmation within the
abdamen snerease and the leuhocvte count shows progressine
elevation the patient 1s operated on without further delny  Cho
lecystectary with or without choledochostomy 15 preferred but
cholecystostomy alone mav be elected af this seems wiser

I after 6 to 48 hours the temperature has not ficantly
dimimished the pulse sate remams devated the abdomnal signs
we essentially unchanged the white blood <ell count s still
elevated and the patient generally appears ummproved aper
ation 15 agan no longer delayed

On the other hnd o duning the first 24 to 36 hours the tem
perature pulse rate and leukocyte count begm to declme the
abdomtnal signs start to tegress and the chnical status m general
18 one of ymprotement a conservative regimen 15 mnt uned unhl
all signs of iflammation hwe subsided  Diagnostic studies are
then carried out to confirm the diagnoss and estimate the extent
to which nesghbormng structures have been affected  Following
this cholecystectomy with or without exploration of the common
duct 15 performed Operation 1s done preferably before the
paticnt leares the hospial but 15 sometumes postponcd m obese
persons until there has been some reduction m weight In some
cases na op<rition is performed because of advanced age severe
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Fig 7 Appewr of galibladder after Chologrifin® (Inset)
Previous double-dose study with Telepique had resulted in non visuahz
tion Note lwering of mulaple radiolucent etleult

versial subject Opmion has been sharply divided i the past
between those advocating immediate or early surgery and
those favoring consery itne mantgement with delayed oper
ation In recent years an mtermediite viewpomt has come to
the forc The basic tenet of this growing school of thought to
which my associates and I subsertbe s that treatment in each
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bladder with a solitary stone as toward the gallbladder that con
tains multiple stones

Indications for Exploning the Common Bile Duct There
appears to be umiform agreement on the indications for surgically
explonng the common bile duct In practice however the fre
quency with which the bile duets are actually surgically explored
vanies considerably In this connection a study by Bartlett and
Waddelld” 1s of particular mterest Their study was based on
1000 unselected cases of cholecystectomy and choledochostomy
performed at the VMassachusetts General Hospital from 1943 to
1954 Previous attacks of pancreatiis Jaundice alone or a re
Lable history of jaundice alone palpable common duct stone a
dhilated common duct and a dilated C)snc duct proved to be
accurate and urgent indexes for choled iy The p
of multiple small stones 1n the gallbladder alone however ap
peared on the basis of their observations to be a relatively poor
d for choledoch y 1n terms of the percentage yield

of stones

Compl tary Use of Operatice Chol phy The per
fection of this method of radiologie study has proved of great
help 1n the detection of common duct disease at the time of
cholecystectomy or secondary exploration of the common duct
The demonstration vy this method of exammation of an entirely
normal appearing bile duct with free flow of contrast materal
into the duodenum would appear to obviate the need for surgical
exploration  However 1t cannot be emphasized too much that
operative cholangiogriphy must be conducted with the full co
operation of the anesthetist the surgeon and the radiologist and

that 1t must be performed with pulous attention to tech
1f 1t 15 to attain 1ts fullest value 43 Perhaps 1t 1s only farr to add
that while the degree of emor 1s 1 when the

1s conducted under the best of circumstances this method of
studs 1 still not absolutely infallible +4

The Problem of Ocerlooked Common Duct Stones The most
common organte condition responsible for recurrent biltary colic
jaundice or other distressing symptoms after removal of the gall
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eardiovasculir disease or otlier svstemic ulments which make
such surgery unwise

Attitude Toward So Called “Silent” Stone The ncreasing
number of older persons coupled with the grow ing appreciation
of the frequency of ncute cholecystitis nd the high rite of serous
complicitions of gillbladder disease i these people have
focussed attention on the matter of the propcr mamgement of
so called “silent stones The great difficulty in arrning at a um
fied opmion on this debated subject has been the Inck of data
regarding the eventud] outcome i patients acadentally dis
covered to hnve gallstones Truesdell  1n 1944 reported follow
up observations on 50 cases of surgieally discovered quiescent
gnllstones which had been left undisturbed It was Truesdells
opinion that only 6% of these cases could be considered asympto
matic Comfort Griy nd Wilson 28 1 1948 reported follow up
observations they had mide over 2 matter of 10 to 20 yeus in
112 cises of silent stone Within the period of observation 30
of the patients i this group complamed of dyspepsin nd 21 de
veloped biliary colie

Much morc nformation of this type 1s necessiry m order to
provide 1 sound basis for determmmg the hikelihood of cventual
devclopment of symptoms or serious complications 1n those whose
stones 1t the tune of discovery appenr to be asymptomatic  After
considenng the various pros and cons of this perplexing problem
Snell?® suggested that 1t would appear wiser in the hght of present
knowledge to elect cholecystectomy s soon as stones are dis
covered and before complications and advanced age mcrease the
morbidity and mortility to an unreasonable degree

Attitude Toward Solitary Stone Soltary gnllstones are no
longer considered a relatny ely mnocent vanety of stone Accumu
Jated expertence has made 1t clear that the solitary stone may
produce the same signs and svmptoms as those caused by mult
ple stones *° Moreover the mecidence of major comphieations m
cases of solitary gallstone disease may even be greater than m
cases with multiple gallstones ¢ 41 It follows from these obser
vations that the sme attitude should be adopted tow.rd the gall
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duct remaimng after cholecyvstectomy or perhaps a remnant of
an mcompletely removed gallbldder dilites to such 2 degree
as to form a pouch resembling a new gallbladder In some cases
these pouches are found to contun cilcult which had either been

Fig % Intravenous cholangiogram 1 g patient vhose gallblidder had
been run ved showing well visualized dilated commeon duct contatung 2
radi Ineent caleuli (Berk | E and Fegebon H I Gastroenterology
Val 34 Janc 1958 Published by Williuns & Wilkins Co Baltemore Md )
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blhdden s the presence of ductal ealenls that were probably over
looked 1t the trme of cholcevstectoms #+ The magnitude of th
problem as not to be mimmized A poignmt Hustrition 1s the
study reported by Hichen and lns assocrates 46 These ivestiga
tors revicwed the postoperatue cholugiogruns of 350 patients
who had been operated on m 11 hospitals of different types n
the Salt Lake City area  The operations in these cases had been
performed by 26 different surgeons of yvaried expenences and
cxpabibitics OF the 550 patients 110 (20%) still harbored mtra
ductal caleul The meidence of residual ductal stones was 10
times 15 great m the 25% of patients who had becn operated on
by surgeons of kesser cypertence s 1t was 1n the 75% of pahents
whosc operation had been performed by more expeniencd sur
geons These observations pomnt up only too well the frequency
suth which ductal ealeult are overlooked  They afso emphasize
the need to cmploy operatue cholangiogrphy and every other
vathble mwcuver at the time of cholecystectomy to mike
certan that 4l caleul withm the extrahepatic ducts e 1dentified
mnd removed

In the detection of mtriductal ealeult 2fter previous cholecys
tectomy mtrnvenous cholingiography hus ats pre emnent field
of usefulness?? (fig 8) Unfortunitcly however this exanmnation
15 usually of no warl in the very cases i wiich the nformation 3
i provide 1s most desirable namely those with marked grades
of jumdice wd/or hepitic impurment ¢ In the latter cases
duoedenl biltary dramage s discussed earlier may prove of con
siderable help

The Problem of Cystsic Duct Remnants and So Called “Re
Tormed Gallbladders Tt has become mercasmgly appirent that
disese m or about the residual stump of 2 cystic duct may be
responsthle for biltary colic and other symptoms appearng at
varable mters s after removal of the gallbladder 47 Chnical
as well 15 expenmental obseryitions*5 have made 1t clew thit
the residuil evstic duct frequenthy dilates followmg remosal of
the galibladder The term e formed  gallbladder has been
apphed to describe the situation wherem the segment of cystic
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a cystic duct #7 These find d d that cystic
duet remnants are to be found 1n many cholecvstectomized per
sons who are frec of symptoms (fig 8) Hence the mere chol
angiograplne demonstration of a eystic duct remnant in a patient
with postcholecystectomy distress should be interpreted as con
vineing evidence that therein hes the cause for the distress If
the duct 1s markedly elongated kinked or distorted 1t may per
haps be suspect  Visualization of calculi within the remnant how
ever 1s unquestionably a sigmficant finding

The incidence of caleuli 1n cystic duct remnants vanes depend
mg on the source and type of matenal analyzed Data culled
from a small senes of recent 1nd representative reports dealng
with the mtravenous cholangiographic findings mn symptomatic
and asymptomatic persons who had undcrgone cholecystectomy
ytelded an mcidence of caleulous cvstic duct remnants ranging
from 23% of 515 symptomntic patients whose bilary ducts were
visualized to 136« of 44 such patients who were shown to have
a cystic duct remnant 47 The surgical ineidence of caleul: n
cystic duct remnants 15 even greiter In a collected group of
190 patients whose gallbladders had been removed and who were
found at a subsequent operation to have a cystic duct remnant
roughly 307 hnd a stone or stones mn the remnant *+  The higher
mncidence 1n the surgical series 1s not surprising since 1t would
seem reasonable to assume that cystic duct remnants responsible
for recurnng or persisting postchol 3 symp of such
severity as to require reoperation \\ould be more apt to contamn
calculy

The occasionnl oceurrence of pouches of sufficient size to con
stitute a re formed gallbladder is an interesting phenomenon
When these structures also harbor calcuh they represent perhaps
the most dramatic alteration that may occur n a remnant of the
cystic duct or m a partally removed gallbladder following chole
cystectomy (fig 10) In 1 matter of some 22 months we en
countered 7 pitients at the Simai Hospital of Detroit with so
cilled reformed gallbladders contaimng calcult after previous
cholecystectomy 4 6 of these were 1dentificd by wtras enous
cholccystography while hile deainage gave evidence of abnormal
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overloohed 1t the previous operation or which formed subse
quently

In 2 collected sertes of 357 symptomatic cholecystectomized
patients whose ducts were visualized by mtruenous cholangio

Fig 9 Intrwenous cholangiogram m a patient whose gallblwdder had

been removed showing dilated common hile duct and a lurge cystie duct

remnant (Berk ] E et al Gastroenterology Vol 28 Feb 1805 Pub
hished by Willinms & Wilkins Co Baltimore Md )}

griphy 44 (1237) gave evidence of cystic duct remnants *
On the other hand m a collected series of 116 asymptomatic
cholecy stectomized subjects whose biliary ducts were visualized
by mtravenous cholangiography 18 (155”) were found to hnve
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and roentgen findings m patients suspected of chromc gallbladder
disease  To be published
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Tig 10 Intravenous choleeysto-cholingiogr um 10 2 paticnt who had under

gone cholecystectomy ilmost 5 yers ewher A so-called re formed gill

bladder 15 shown which contans several radiolucent faceted gallstones with

opaque ims  (Berk J E wdLee R N Am | Digest Dis Vol 3 Afarch
1958 Pubhshed by Paul B Hoeber Inc New Yorh N 1)

numbers of cholesteril crystals and calelum bilirubmate pigment
m the seventh Tlus experience alone we teel warrants the am
ployment of cholctyvstography 1s n imvestigiine stady m it
patients who prescnt wath postcholecy stectomy svmptoms It also
emphasizes the need to remove carefully the entire gallbladder
and as much of the cvstic duct s possible when cholecy stectomy
15 performed
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The physiological function of the gall bladder and 1its ducts
has been very well understood for many vears and does not
appenr to be very complex The liver normally secretes about
1000 to 1200 cc of bile each 24 hows which collects via the
brhary radicles into the hepatic duct Pressure controlled by the
hormone cholecystohinin elaborated by and absorbed from the
duodenum governs the passage of bile through the common duct
mto the duodenum directly for digestive functions or through the
cystic duct wto the gall bladder where 1t 1s concentrated ta about
15 of 1ts organal volume and stored Wath the ingestion of a meal
the secretion and absorption of the hormone from the duodenal
mucosa stmulates mereased pressure in the gall bladder simul
taneously with relaxation of the sphmncter of Oddi and the con
centrated bile stored there 15 passed mto the duodenum to per
form 1ts digestve functions * We are concerned with what factors
cause an mterruption of this function and predispose to or cause
cholecystitts  Those most commonly beheved to be of impor
tance are wnfection stasis allergic reactions dietary vanations
and metabolic disturbances Lichtman states that The develop
ment of pathologic changes 1n the gall bladder depends on three
mam factors (1} gall stones (2) mnfection {3) pancreatic re
flex  This may be an oversimphBeation but it at least gnes the
general basis of our present knowledge Whether acute chole
cystitis 1> a separate and distinet entity or the early phase of
what if the gall bladder 1s not removed may evolve mto « chronic
cholecystitis 1> questionable It would appear that 1t 1s most
probably an early phase of the same disease and that the same
etiologic f1ctors re to be considered

Infection may result from bacterin mvadmg the gall bladder
by ascending the bile ducts from the duodenum by direct exten
swon from adjicent mfected organs as from the pancreas by
hematogenous or lymphatic arrculation or by direct dramnage
m the bile secreted by the liver In so vulnertble a position 1t
would seem unusual that mvasion by bacterra does not occur
more often than s now observed The bacteriostatic quality of
Uile which appirently ncts as an effectn e bammer 15 the probable
explnttion Actual pathogemic orgumsms are recovered from



PATHOPHYSIOLOGY AND MANAGEMENT
OF CHRONIC CHOLECYSTITIS

Sai A Overstreer MD*

THE presenting symptoms of gall bldder disease are perhaps
as clearly defined and s well known to physicians as those of
anv other smgle disease entity Gas flatulince intolerance to
certan foods and recurrent attacks of abdominal pain constitute
the cudinal symptoms Abdommal distension locthzed tender
ness palpable Iner or gall blidder jundice feser leuhocytosts
are varble wccompanments of acute attachs With these char
wtenstic symptoms 1nd signs the physicians and surgeons of a
genertion 1go developed 1 remarhable acumen for dignosts of
clioleeystiis and climenl experience dictated with rewonible
accuricy the selection of the most effectrve mens of treatment

The use of bile drunage by means of the duodenil tube with
study of the gross microscopic and cultural charactenistics of the
flwd provided 1 more effective means of differential drignosis
Develoy of xray techmques by the Graham Cole method
about 1925 added immeasurably to accuracy and the more recent
refinements of this methaod have extended the scope of our myest
gation  We are now able to determme with 2 reasonably high
degree of accuracy whether the organ functions and whether
stones are present m the gall bladder the cystic or common ducts
This proves a valuable guide s to whether treatment should be
medical or surgrcal but 1t really lewes a great deal to be desired
1n our knowledge of the disease itself

T Ghmenl Professor of Mediine Unnersty of Lunille Lowswlle Rentucks
148
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Disturbance of cholesterol or calcium metabolism may lead to
cholesterosis with thickening and discoloration of the mucosa
often characterized as the “strwwberry gall bladder ” This may
be an acute process requiring immediate attention or mty pro
gress slowly practically symptomless until calcification of the
gall bladder wall the formation of stone and obstruction of the
cystic duct resuts  Stasis disturbance of function or the forma
tion of cholesterol or mived type of stone may be the basis for
chronie cholecystitis with the usual symptoms

These then are the known factors with which we must be
concerned when we speculate regarding the etiology of chole
cystitis  Perhaps any one or more may mtiate early changes in
the mucosa with disturbance of function and the production of
the symptoms with which we have become famihar

The most frequent cause of symptoms 1n gall bladder disease
1s the presence of stones What causes their formation? Do they
result from the disturbance of function produced by a pre
existing cholecystitis either ncute or chronic or does the chole
eystitss result secondary to the formation of stones? The answer
to these questions 1s not clear In all probability both sequences
oceur

Disturbance of metabolism certamly promotes the formation
of stones without cholecystitis necessanly being present previ
ously About 10 per cent of 11l gall stones are found to be purely
cholesterol nd are believed to be the result solely of disturbed
cholesterol metabohsm  The meidence of gall stones 15 hugher
among patients with hemolytic anemia (43%) and dnbetes
(3027) m portal eirrhosis and duodenal or gastric uleers ¢

It seems probable howesver that the majonty of mstances of
gll stones oceur m gall bladders the function of which has been
disturbed from mfection or stisis of bile from some of the ctuses
mentioned above A carefully recorded historv will often reveal
that mild digestive disturbance or jaundice occurred years before
the appearmnce of symptoms signalling the presence of stones
While we usually suppose that cholelithiasis may develop grad

ually over 1 period of vears 1t 1s known that stones may form
m a period of a few wechs or months Illustrative of this time
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the contents or walls of dise 1sed gall bladders less frequently than
one would expect 1f direct mnvasion of bacterit 15 assumed to be
1 prncipal cause of erther acute or chrone cholecvstitts It 1
observed however that acute cholecystitis or recurrent attacks
of chronic cholecystitis frequently follow closely after acute
systemic mfections ? such as of respiratory prostatic or gensto
urinary orgin - Typhoid fever when prevalent was regwrded as a
highly potentrl precurser of cholecystitis and the typhoid organ
1sm has repeatedly been isolated from the bile gall bladder wall
and from gall stones

Stasts of bile m the gall bladder 1s regarded as a very kel
cause for trmitation or chemical inflammation of the mucosa which
may lead to poor absorption disturbed function fection and
stone formaton  This stasis may result from many causes such
s spasm or constriction of the sphincter of Oddt resultmg from
nenous stress fatigue pancreatic disease changes mn ntr ab-
dormnal pressure 1 the course of pregnancy abdomunal tumors
obestty drug effects notably oprates nd histamme wlich are
known to mcrease the tone of sphincter of Oddi and result m
creased pressure within the gall bladder

Allergic reactions to infection drugs foods and environment
have been suspected and in some mstances proven to be a factor
m the disturbance of gall blvdder function This probably results
from thickening and edema of the mucosa

Emptying of the gall bladder occurs i the norml mdndual
several tumes every d1y with the mntake of food Principally fats
but to a less degree protems and peptones upon entering the
duodenum release cholecystohintn  which stimulates normal
emptying of the gall blidder Prolonged fisting or omisston of
fats from the diet m1y result 1n stasis and thereby promote
changes withm the mucosa leding to permanent impairment of
function and cholecystitis acute or chrontc These conditions
prevail m post operatnve perods and m prolonged debilitating
lnesses This factor as much as the tvphord bacillus 1tself mas
have been the bass for my causal relation betw een ty phoid fever
and gall bladder disease durmg that period when protonged
starvation was the 1ccepted form of treatment for that disease
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well contracted gall bladder with decrease m density of the
shadow sometimes reveals Jtones not otherwise shown In 2 few
wnstznces a film on the following dav has also shown a famter
shadow and outhned stones not shown duning the routme test
Oceasionally also the eystic duct 1s better outlined followang the
fatty meal than previously Dr Lester R Whittaker has disc wssed
this matter commangly

The manggement of patients with 1 daguosis of cliroie
cholecystitis with or without stones presents problems upon
which there 1s much general agreement but stll considerable
dwvergence of opmion dependent upon onc s teiching and per
sonal expenience  Smce these patients are frequently middle aged
or beyond due consideration shonld first be given to other possi
ble disease states such 1s diabetes blood dyscrasts eardiovaseu
lar or urinary tract disease which my etther present confusing
symptoms or cIse mfluence the plan of therapy Having deter
mined that treatment should be directed pnncipally toward the
saltbladder disease surgical or medical segimen must be selected

Surgery 1s not generally urged at once except when stones are
demonstrated or presumed to be present unless of course 1t be
for complications sttch as empyema or snspeeted perforation
or malignancy There are those who feel that surgery should be
advised for all inst wces of choletithiasss whether or not symptoms
have been or are present This posttion we huve never tiken
upon the assumption that the fear of complications as perforahion
malignancy empyema obstruchion e not (o be antierpated
a very lugh percuntage of symptoml Mo
comphcations following surgcrv are not unhnown \le lnu. had
a few mstances of severe and prolonged complications followng
elective simple cholecystectomy wlich have tempered our en
thustasm with ciubon  We usually discuss the problems and
potential compheations of galistones frainkly and thoroughly with
the patient and tell hum to let us hnow when he wishes to have
cholecystectomy  They usually do within a year

In the mstnce of a nonfunctioning gallbladder w which stones
are not demonstrated dietary snstructions we gnen and usually
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factor 1s one patient under our obsery 1tion on whom we have five
cholecystograms 1n one year tiken n three different ¢ ray labora
tories While the films sccmed to be of equal clanty 1t was only
with the lst evainmunation that stones were visuahzed Chole
cystectomy resulted n complete rclief of symp We felt
sure that the formation of stones occurred durmg that year

It1s our helief that infection and stasis wath resulting mucosal
changes precede and mitinte the formation of stones in the large
mjonity of patients with cholelithiasts

Upon what findings may we establish a diagnosis of chole
cystitis® The symptoms nd signs enumerated earher constitute
the prncipal guides to be obtained from history and physical
findings I aboratory tests are of little help eveept as inflammation
may be mdicated by an mereased leukocyte count  The charic
teristies of the bile obtamed by duodenal dramage 15 of con
siderable help  We put great reliance on cholecy stography  per
haps we rely upon 1t too heavilv It 1s 2 nustake to tell a patient
that he his 2 norm1l gall bledder beciuse the cholecystogram
reveals good function ind does not show stones Better to s
only thit this test 1s normal We beheve a perfectly normal
cholecystogram may sometimes be abtamed m the prescnce of
actual discse of the grll bladder—cholecysttis to be exact

It 15 likewise an error to base 1 diagnosis and adwise surgery
entirely upon 1 single cholecystagram wluch shows nonfunction
Dut no stones  Unless strangly supported by symptoms and other
signs the test should be repeted at least once stnce poor bsorp
tion of the dye or other factors m1y yield 1 positrve test occasion
Ally and upon repetition excellent function be observed

Many roentgenologists hive ibandoned the routine use of
the fit meal in the cholecystogrim upon the asumption that
evidence of good emptymg of the gill blidder 15 not essentiil
m the proof of 2 normally functionmng organ This we beheve to
be generally 2 mistike Al the information thit 1 e can obtmun
1n the study of the gall bladder and its function 15 never too much
Whether or not the gall bladder contracts well after mgestion of
f1t we believe to be valuable information regarding function A
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toms or attention to the 1lwavs perplexing, post cholecystectomy
syndrome

REFERENCES

1 Aspuesen Avbert F R Office Gastroenterology Philadelphia Saun

2.

-~

W

ders 1938 P 533

Licursian S S Drseases of the Lier Gallbladder and Bile Ducts
Vol IT Philadelphia Lea 1933 P 1206

LicutMaN S 8 Diseases of the Luer Callbladder and Bile Ducts
Yot II Philadelphin Lea 1933 P 1207

Sciter Leon Diseascs of the Liver Phihdddphu Lippincott 1938
P 648

Wnrrraker Lester R The use of the fat nch meal m cholecystog
naphy  Surg Gynec & Obst 100 473 1953



154 Gastromtestinal Moty

one of the bile salt preparations 1s presenibed to be taken after
me1ls  Re evaluation of the gallbladder, wncluding cholecysto
gram 1s advised in 3 to 6 months  With belter attention to diet
and bowe! function and the stmulating effect of bile salts to
which 1s sometimes added 2 sedative digestive micture there
often 1s 1n 1mprovement especnlly 1f the symptoms are mild or
moderate at the beginming  If 1 repeat cholecystogram agam re
veals a nonfunctiomng gallbladder with or without stones and
a general re evaluation confirms the orginal impression that
chronic cholecystitis 1s most probably the basis of the patients
symptoms we presume that stones are present and advise surgery

Smce fat and protem scem essential for good gallbladder func
tion 1t would seem unreabstic to withold these foods or Imit
them sharply for 1 patient with gllbladder disese Consequentls
our 1dea of dictary treitment 15 to encourage 1 well balanced diet
Imuting fats only because of cbesits high blood cholesterol or
other good reasons The pitient 1s adsvised to observe regulanty
and moderttion m eating and to omit such foods 1s he his found
to thsagree with hm or to which he has 1 known mtolerance
Good bowel habits e lso an objective The correction of any
sources of infection such as bad teeth sinusitis prostatitis 1§
sought

Mild anwety stites or plun nersousness and fer are ayed
whenever possible as one djunct to therapy This mcludes of
course freemg the mind from fear of cancer which 1s so often
found to be a real factor

A complete x ray study of the mtestinal tract and gistric
analysis are done at the time of the orgmal study and wm vt
wions from normal as gastne or duodenal ulcer hiatus herma
pyloro spasm diverticula are given appropnate attention as well
as of course any other systemuic disease which may be present

To keep the patients confidence and mterest for a prolonged
penod of observation and sometunes wncertaimty 1s not afways
possible It has been rewarding on a few occsions however to
have them return after having il advised surgery elsewhere to
sech further aduvice for the contmuation or recurrence of symp
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that the figures I shall show you mdicate the ymportance of bihary
dyshinesi and the necessity for 1 continuance of this trril T hope
abo that they will encourage other workers to cun out similar
studics

Itis at present impossible on purely chmeal grounds to make
4 diagnosis of hibary dyshmesia and to differentiate between a
functional and morphological disorder of the biliary system  The
differenttation can only he made by ustng one or more of the an
ollary methods of investigation  These methods may be dnided
nte two main gronps

(1) The pre operative methods

(2) The per-operative methods
The usual techmeal mestigabion to clanfy a diagnoss of bihary
tract disorder 15 cholecystography but this examination m ats
classical or standard form 1s inadequate to ditgnose a dyshmesia
with accuracy and I bave abandoned its use m favour of serial
choleeystography a method by which the evacuation character
1stics of the galibladder may be imvestigated  Boyden an us ong
mal work studied the evacuation of the normal gallbladder m
response to the mgestion of food and drew an evacuation cunve
He seerus to have deterred later imvestigators by the last para
graph of his work But since it takes several hours to « 11y the
patient and several additional hours to make accurate tracings
for each senes a total of ten to fifteen hours work 15 requred for
c1ch senes a ewrcumstance which would seem to preclude its
use as 2 chinical method  Since then his techmque has been
modified by Geraldo Siffert in 1048 by Busson m 1951 and Bugiel
and Olnier i 1952 and finally Guy Albot and hns collaborators
simplified the procedure and with Toulet deseribed the modern

and much simpler method of semal cholecystography which I
have folloved

THE METHOD

The patient 15 groen a single docs of Telepaque® the night be
fore the exanunation and armves m the radiologieal department
14 hours later With the patient 1 the supmne posttion antero
postertor and hteral views are taken and the plates desveloped



NEWER METHODS OF DIAGNOSIS AND
TREATMENT OF BILIARY DYSKINESIA

J Duprierp Rosg, B BS FRCS*

ABOUT six years 1go I beeame dissatisfied with the results of
cholecystectomy ind began 2 study of the unsatisfactary results
following thus operttion by attempting to establish the medence
of fulure I followed up 100 cuses wlhich were as nearly s pos
sible consecutive on whom I had performed 1 cholecystectomy
wd found that 66 of the results were satwfactory nd 34 were
not Of these 34 patients 15 compluned of symptoms as severe
or more severe than those which they suffered before thewr opera
tion A search for the possible cuses of failure led me eventually
to 1 study of illann dyvskesta  Bultwry dyshinesty 1s reguded
with scepticrsm by most chmeiins in the United Ringdom in spite
of the considerable 1mount of work done on ths subject by contt
nental ind Amencn mvestigators In spite of this scepticnm I
dectded to carry out a thorongh clincal tnal of the methods of
dirgnosts and trewment of functional disorders of the biltary
tract In this paper I propose to describe to you the methods
have used mn the drignosts ind trc wwment of 300 consecutrve pa
tients suffermg from disorders of the bibary and pancreatic 535
tems who were 1 estigated and tic wed m my clone between Sep
tember 1954 and February 1958 and to analyse my results As
the number of cases when broken down mto diagnostic groups
s small and as the length of follon up 15 not more than four
yeus I hesinite to diaw 1y do,mtic conclusions but T beheve

Semor Surgeon N castle Generl Hospitl Englind Teacher m Surgery
Unversity of Durham Durham  England
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[«  Toulets Method of calculating
the Volume of the Gallbladder
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Fig 1 Toulets Method of computing the volume of the gallbladder
Areas of the gallbladder shadows are measured either by using a plam
meter or tracing the shadow on to squared paper

cause there 1s an obstruction to 1ts outlet such as  fibrosed cystic
duct or a spasm of the sphincter of Lutkens or on the other hand
the gallbladder may be atonic These two types of stasis may be
differentiated bv studying the angle of erection This angle 1s
dependent on the tone and force of contraction of the gallblndder
and the resistance to 1ts evacuation If there 1s an obstruction
there will be an increase 1n the tone of the gallbladder and an in
crease m the force of contraction m such a condition the mitial
angle of erection will be high and the increase m this angle will
be greater than normal even nsing, to 90 (Fig 5) It 1s imposs:
ble by this method to differentiate between a gross primary
atony the cholecystatony of Chiray & Pavel and a secondry
atony resulting from a long standing obstruction  The final dhag
nosis can be made at operation

The mtial volume of the gallbladder may be small less than
20 ces as occurs n some cases of hypotoma m spasm or fibrosis
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mmediately If the gallblidder has concentrated the dye suf
ficrently and there 1s no morphological abnormality which n 1t
self would mdicate an operition the patient 1s then guven 100 ces
of 1ce cold normnl sale to drmnk after which he hies m the prone
posttion for five mmutes Then he 15 ginen the standard fatty
meal (2 eggs beaten up i half a pint of mulk) and tumed to the
supme posihon Ten minutes later antero postenor and lateral
plates are taken and these are repeated at twenty thirty and
eighty mmutes When the plutes are developed and dry the
gallbladder shadows nre triced out on paper and the volume com
puted by Toulets method (Fig 1) In addition the angle of erec
tion of the gallbladder (e the angle between the long aus of
the gallbladder and the long wus of the spme in the Iateril view )
1smersured Two curves are then drawn one an evacuation cune
and the other 1 curve of the angle of erection (Fig 2) krom a
study of these two curves 2 dignosis 1s made

NORMAL PHYSIOLOGICAI CHANGES DURING THE TEST

After the mgestion of the fatty meal the shidow of the gl
Dbladder becomes smaller and mn the antero posterior view moies
proumally and rotates externally In the lateral vien the shadow
rotates wround 1 pomnt somew here i the fundibulo cystic re
gion so that the long axts becomes more +ertical and the angle of
ercction which 1s normally 5° to 15 mcreases between 5 to 15°
and at the same ttme the shadow as 1 whole approaches the an
tenor abdommal wall

The normal volume of the pillbladder 1s about 25 ccs nd the
decrease m volume after a fatty meal 15 normally bout 30% 1
the first five munutes and 70% i the first thirty minutes

ABNORMAL STATES

A gallbladder may evacuite abnormlly etther by downg so m
sufficiently Invpokmesta (Fig 3) or too rapidly hyperkmestt
(Fig 4) In hypohmetic states there 15 sud to be 2 vesteuhr
stasts In my sertes there were 57 patients who were shown fo
have a vesteular stasis and 15 patients had a vesicular hyper
Lmesta The gallbladder may evacunte msufficiently either be
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THE NORMAL EMPTYING RATE OF
A GALL-BLADDER

Fig 2 (a) The evacuation curve of 1 normally functionmg gillblidder

of the gallbladder A large gallbladder of more than 40 ccs 1
found m some conditions of hypotomc stasis and verv large gall
bladders of 70 100 ces occur in the Iast stages of asystole behmnd
an almost complete cvstic obstruction of long duration

A more accurite but much more time consummng method
which requires a constderable degree of shill and expertence m
the mterpretation of the findings 1s the trans parzeto hepatic ve
sicular puncture described by hapand)i in 1956 Having no great
experience of this method I will only outhne the techmque The
prtient 1s prepared as for a cholecy stogram and if the gallbladder
1s visible on radioscopy 1 needle 1s inserted under the screen
through the sk and hver 1nto the gallbladder This needle 1s
attached to a manometer and reservoir of Diodone® A senes of
pressure readngs 1s recorded and a sertes of radiographs taken
It 1s a complicated and lengthy procedure but from a study of
the various pressures recorded and the radiographs taken at
those pressures it 1s possible to form a complete concept of the
workung not only of the biliary tract and 1ts sphincters but also
of the duodenal sphincters swhich are closely mter related
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14 hours
i

T

Fig 4 Senal cholecyst of hyp sesicular hyperhinesin  The
gallbladder 15 of nommal size and evacuates more rapsdly than normal nd

there 15 no ncrease 1n the angle of erection dunng the test

storage of bile the spl of Oddi 1s d and the gall
bladder relaxes and that dunng the discharge of bile the gall
bladder contracts and the sphincter 1s relixed  Two years later
Lyon using this principle evolved the non surgical dramage of
the gallbladder” and from tlus the \eltzer Lvon Test was devel
oped In 1948 Varela Lopez Varelh Fuente and \Martinez Prado
ponted out that tlns test though more mformative than a chole
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SERIAL CHOLECYSTOGRAM
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Fig 3 Senal cholecystogram of a hypotome vesicular stasts The gl

bladder 1s of normal size and begins to evacuate at an msufficient rate and

then fills up agun  The angle of erection 1» 0 and remans so throughout
the test {The shaded areas on the graph indicate normal hmits }

In the absence of the gallbladder shadow due cither to 1ts
removal or exclusion the mvestigator muy resort to the chrono
volumetnic estimation of bile Tlus test 15 the outcome ot the
carher work of Meltzer who m 1917 pomted out that duning the
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collected m the common duct It i1s a golden yellow colour
shghtly viscous with 4 bilirubin content of 6 13 mgms% Having
obtained a sample of tins common duct bile durng the first pe
riod of the test 40 ccs of warm olve ol are imjected down the
tube and the prompt result 1s the cessation of bilary flow Iue to
closure of the sphincter of Odd: constituting the second penod
After about 3 mmutes the third period begins during which time
the sphincter opens and about 2 5 ccs of clear yellow bile A
flows for 2 to 6 minutes The fourth period begms when the clear
yellow bile changes to darker bile “B This 1s 1 more concen
trated brown coloured bile which flows slowlv and umformly
from the galibladder for a peniod of about 20 minutes It meas
ures about 30 ces m amount and has a bilirubin content of 40 70
mgms% The end of this fourth or vesicnlar period 15 signalled by
the flow of a clear yellow Iale € which 1s bile which has re
cently been secreted by the liver cells and 1s slowly flowing down
the ducts and this final or fifth periad lists as long as the tube
remams m position

A second and stronger sttmulus 1n the form of 30 ces of 30%
magnestum sulphite may be given if considered necessary  Dur
ing the test the pitient should experience no abnormal sensations
In patients who hive had the gallbladder remoy ed or 1n whom 1t
1s excluded by stones or disease two of these pertods e absent
the third nd fourth The first two and the last periods are the
same

Many nomalies have been deseribed 1nd from an understand
ng of these the authors of this techmque claim that a very accu
rate ssessment of hiliry function my be obtaned  Brefly
functionl disturbances of the gallblidder causc abnormalities to
appear m the vesiculr period which may be either shortened or
prolonged and the bile “B may be more concentrated than
vormal Funchional disturbances of the common duct and ns
sphincter nlter sigmficantly the first three periods and most 1m
portnt are changes m the length of time the sphincter of Oddi
remains closed

In 1932 and 1954 Guy Albot drew attention to some possible
fallactes 1n the test and 1ts mterp and d rated that
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Fig 5 Senal cholecystogram of hypertomc vesicular stasis The gallblad

der 15 shghtly larger thin normal and does not evacuate at -l the angle of

erection approaches 90  The antero posterior views at 10 20 and 30 mmn
utes show the typical golf ball gallbladder

cystogram gave httle or no information concerming the function
g of the sphincters and they mntroduced the time factor

The test 1s carnied out very sumilarly to the Meltzer Lyon Test
A duodenal tube 1s passed on the fasting patient and shortly
after the tube enters the duodenum a bilious flwd begms to flow
and 1s collected by suction 1n bottles which are changed at inter
valy of five mmutes The first sample consists of bile which has
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collected m the common duct It 15 a golden yellow colour
shghtly viscous with a bilirubin content of 6 13 mgms% Having
obtaned a sample of this common duct bile durng the first pe
nod of the test 40 ccs of warm olve o1l are mjected down the
tube and the prompt result 1s the cessation of bihary flow lue to
closure of the spk of Oddi g the second period
After about 3 mnutes the third pertod begins during which time
the sphincter opens and about 25 ccs of clear yellow bile A
flows for 2 to 6 minutes The fourth period begins when the clear
yellow bile changes to darker blle B This 15 a more concen
trated brown coloured bile which flows slowly and uniformly
from the gallbladder for 2 period of about 20 minutes It meas
ures about 30 ccs 1n amount and has a bilirubin content of 40-70
mgms% The end of tlus fourth or vesicular period 1s signalled by
the flow of a clear yellow bile C wlich 1s bile which has re
cently been secreted by the Iner cells and 1s slowly flowmg down
the ducts and tlus final or fifth period lasts as long as the tube
remuns 1n position

A second and stronger stimulus m the form of 30 ecs of 30%
magnesium sulphate may be gven if considered necessary  Dur
g the test the patient should expenence no abnormal sensations
In patients who have had the gallbladder removed or in whom 1t
15 excluded by stones or disease two of these peniods are absent
the third and fourth The first two and the last pertods are the
same

Many anomaltes have been desentbed and from an understand
g of these the authors of this technique claim that a very tccu
rate assessment of bihary function may be obtamed Brefly
functional disturbances of the gallbladder cause abnormalities to
appear 1 the vesicular period which may be either shortened or
prolonged and the bile B may be more concentrated than
normal  Functional disturbances of the common duct ~nd ats
sphimeter lter sigmficantly the fist three periods ind most 1m
portant are changes m the length of time the sphincter of Odd:
remains closed

In 1952 and 1954 Guy Albot drew attention to some possible
fallacies 1n the test and its mterpretation and demonstrated that
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too great 1 reliance cannot be pliced on this form of myestiga
ton bnt as already stated 1n the absence of 1 gallbladder
<hidow it 1s the only method at present w ulible which can gie
formation concerning Whnormalities of biliary tract function

Having made a pre operative diagnosis with the help of one or
more of the methods of myvestigation described the chmean de
cides whether m operttion 1s indicated  Should an operttion be
considercd necessany then the type of operation to be performed
15 finally dectded by the result of per operatne mmometry and

radiology

Herdenhun working in Breshu in 1868 first measured the pres
sure withun the brliary tract  In 1888 Odd: attmbuted this pres
sure to the tone of the sphmcter wluch new bears lus name  Suwce
those early dvys there hnve been many workers who ke Hernng
and Simpson m 1907 studied the pressure of hile secretion Judd
and Mann in 1917 and Potter and Mann m 1926 who studied
pressure changes withm the tract MicGow wr Butch and Walters
m 1936 who studied bihars tract pressure m relation to pamn
and Doulnlet md Colp 1n the followmy, year who studied the re
sistnce of the sphincter of Oddr In 1918 Rexch accrdentally
demonstrated the biltary trict radiologiclly after which many
attempts were made but 1t was not until 1931 that Mima of
Cordoba took 1 most 1mportant step by showmg the possibility
of demonstrating the bile ducts duning operation and m 1947
McNeil Love m England was stressing tts mportance In the
early days of the war (1940) Caroh devised a method of combin
ing these two myestigitions and two vears [ater Mallet Guy
simphfied the techmque and reduced the time tiken Tins Jater
method wlile not guvmng quite as much detailed snformation as
Carolis snves 1 considerible amount of time and gives all the
mformation necessary to control the tvpe of operation to be
caned out

The mvestigttion 15 diaded mto two parts which follow m
medhately one after the other  The first 15 to measure the pressurc
within the bihary tract and the other 1s to take 2 cholangtogram
The type of anacthesia 1s of prime importance and there must be
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no deviation from 1t Expenmmentally 1t has been found that the
pressure withun the bilary tract m 2 patient under surgical
anaesthesia produced by mitrous oude oxygen and ether given
by means of a closed cireutt and without any form of premed:
cation whatever 15 the same as m the conscious patient  Any
drug wlich acts on the sympathetic or para sympathetic nersous
systems must be avoided nor can relaxants be illowed

%
I
1
i N

._‘

Ig 6 The recording manometer

The pressures 1re ded on a which r bl
the recording barograph only the drum revolves once m thrty
seconds (Fig 6) The pressure capsule 1s connected to 4 canula
mserted into the gallbladder or common duct by 2 long tube
which nises from the patient to about three feet before descending
to the manometer Inserted in this tube about a foot from the
canula 15 2 “T" junction leading to a two way syringe fitted with
mlet and outlet valves (Fig 7) When estimating the pressure
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Fig 7 The disposition of the manometer synnge and cuuh

about 5 ces of 1sotomic salme at body temperature are mjected
mto the systern this causes the manometer pen to rise sharply at
the end of the ijection the pen falls ripidly at first and then
more slowlv 1s the pressure stibilizes at a lower level The
manoeuvre 1s repeited several ttmes until successtve pressures
stabilize at approumately the sime level The final stibilized
pressure 1s the pressure which the sphmcter of Luthens (if the
canuln 1s inserted mnto the gallbladder) or the spluncter of Odd
(1f the canulx 1s m the common duct) will support The normal
pressure within the gallblidder 1s 18 cms and the normal pres

sure within the common duct 15 between 8 and 14 cms Huwng
recorded these pressures the cholangiogriums are tahen Flud
Lipiodol® m1y be used but this medium 1s extremely radio

opaque and will obscure small stones On account of this fact
some worhkers use 2 weah solution of Diodone ® High concentra

tions of water soluble 1odine preparttions are irntating to the
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ducts so a percentage of not more than 25% 15 advisable

The techmque 1s to wjeet 20 ccs of Diodone® mto the gall
bladder and take 7 radiograph then the ijection 1s repetted and
a2 second picture 1s taken after two or three minutes a final pic
ture shows the degree of emptving which has taken place m that
time  From 2 study of the pressure curves nformation concemn
g the tone of the sphincters 1s obtained or the presence of an
obstructnve lesion 1s d ated The radiographs will show
morphological abnormalities of the biliary tract and from these
findings the type of operation 1s mdicated

I have described the techmques used mn the diag of bilary
dyskmesia and I shall now attempt to demonstrate the applica
tion of these methods to describe the treatment of dyshmesia
and to gne you 1 statishical analysis of the results obtained from
that treatment

The first step 1n the diagnosts 1s the recogmtion of a pattern
of dyspepsia which pomts to a tentative diagnosis of bilary tract
disorder As I have already stated 1t present it 1s impossible
to diagnose v dyshinesin from  clmeal history and physical
exammation alone The next step therefore 15 to attempt to con
firm the diagnosis of a buliry tract disorder and to clunfy further
that diagy by some technical or lak y mnvestigaion The
mvestigation of choice 15 the cholecystogram  Cholecvstography
will demonstrate whether the gallbladder will concentrate the
dye sufficiently to cast a shadow or not If the gallblndder does
not cast a shadow I regird that as abnormal and should the
symptoms be of sufficient seventy n mdication for operation
If 1 shadow 15 present it may show some morphological abnormal
ity which 15 sufficient mdication for operative interference If
such n abnormality 1s not present sennl studzes are carned out
The decision to operate 1s taken after consideration of the chole
cystographic report together with the climeal and any other
laboratory findings

The indications for treatment which I have obser ed are finally
determmed by per operitive manometry and radwology  They
are quite broadly (1) to remove any disease focus (2) to re
move or by pss any orgimie obstruction (3) to correct ny il
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Fig 7 The disposition of the mmometer synnge . canult

about 5 ces of 1sotonie sline at body temperature are mjected
mto the system this ciuses the manometer pen to nise sharply at
the end of the mjection the pen falls rapidly at first and then
more slowl as the pressure stabilizes at 1 lower level The
manoewre 1s repetted severnl times until successnve pressures
stabilize at approumately the same level The final stabihzed
pressure 15 the pressure which the sphimcter of Luthens (if the
canula 1s mnserted 1nto the gallbladder) or the sphincter of Odd:
(af the canuln 15 1n the common duct) will support The normal
pressure withm the gallbladder 15 18 cms and the normal pres

sure within the common dnct 1s between 8 and 14 cms Having
recorded these pressures the cholangrograms are taken Flwd
Lipiodol® m1y be used but this medium 1s extremely radio

opague and will obscure smll stones On account of this fact
some workers use a weak solution of Diodone ® High concentra

tions of water soluble jodine preparitions are untating to the
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tion reveiled tenderness below the nght costal mugm  The
biochemicat examnation of blood serum showed no abnomihty
Seral cholecystogram 91155 The gallbladder evacuited in
suffiiently wmd the wgle of erection did not nise throughout the
test {(Fig 3) A provisional diagnosss of hypotome esicultr
stasts was made Operation 301155 An elongated flabby gl
bladder was found The pressure when measured m the gall
bladder stabilized 1t 15 ems of water {(Fig 8) A nght greater
splwnchmcectomy was performed

Result After almost three yeus the patient 1s completely
cured A repeat senal cholecystogram showed w unproyement
m the evacuation ch 1stics of the galibladd

There were 13 cases 1n wlich no abnormality other thm a
hypotonta was demonstrited and on whom only a nght
splanchmicectomy was performed Table I shows a detuled anat
ysis of the results from wlich 1t may be concluded that 12 patients
had « satisfactory vesult and one did not

A vesticulm stasis may however be due to an abstruction to
evacuation which can be orgame spasmodic or 2 combmatioa of
the two A classic evample of this hypertosne type of vesiculw
stasis n which senal cholecystography shows a high or msmg
angle of erection 15

Case No 343 LH Male Aged 54

The pitient had complamed of dyspepsit for as long as he
could remember hus mun symptoms were n epigastie wd
night subcostal ache 1ggrisated by foods especially fats wd

d wath fatul post dral fullness and ~bdomnal
swelhng  Physienl exanunation sevealed might subcostal tender
ness The bochemtcal examymation of hus blood serum showed no
abnermhty  He had been myvestigated m hospital several tumes
prior to admunon to my chme  His banum meal showed na
abnormahty and v clusical cholecystogram was reported as
bemg sorml A dragross of hetus berms was made wd the
patient was wating for an operttion on this dingnosis  Serrd
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1ry dvshinesin In eses of hypotonin I perform a night splanch
mcectomy  In hypertonit duc to a spasm I do a low vagotomy
on the lesser curvature of the stomach These operations are
bised on the considerable amount of experimental and clinical
evidence produced by Mallet Guy and his collaborators m 1941
1942 nd 1953 when he showed that the nght greater splanchnic
nerve 1s the inhibitor and the left vagus the motor nerve of the
biliary tract I shall also analyse the results of such treatment
n the more important climenl groups 1 regret space does not
permit a complete analysis of all cases

Each p1tient w1s followed up by imnterview one two three six
and twelve months after operation aud thereafter annually The
results are clissified m the following manner

Group Ia No symptoms no dietary restrictions

Group Ib No symptoms but some dietary restrictions

Group I1 Persistence of mmor symptoms 1e symptons Jess
severe than before operation (the presence of even
one symptom puts the patient mto this group)

Group III Persistence of m1jor symptoms 1e symptoms 1§
severe or more severe than before operation (the
presence of cven one symptom puts the patient nto
this group)

Group IV Recurrence ifter 1 pertod of rehef

Out of 300 consccutve patients suffering from 4 bihary tract
disorder mvestigated and treated 72 showed an abnormal serl
cholecystogram (it may be noted n parenthesis that these p1
tients showed no abnormility on “classictl  cholecystogriphy )
The commonest abnormality was a vesicular stasts mdicated bv
an msufficient evacuation curve There were 57 such cises A
classicl example of a hypotome bihary vesicular stasis was

Case No 107 RB Femile Aged 57

The patient gave 2 three year lustory of nght subcostal pun
radnting to the chest and back  She had headaches associated
with 2 fatulent dyspepsit fullness fter meals nausea and vomit
mg The dyspepstt was aggruvated by fats Physieal examina
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TABLE [
HYPOTONIC VESICULAR STASIS

13 PATIENTS FOLLOWED UP FOR MORE THAN 3 MONTHS

DURATION OF FOLLOW UP CLASSIFICATION OF RESULTS
1 Ib 1 111 v
THREE MONTHS 1
THREE TO SiX MONTHS 1
SIX MONTHS TO ONVE YFAR 1 ]
ONE TO TWO YEARS 4 1 13
TWO TO THREE YEARS k)
s 1z 1
itz
12
GOOD RESULTS 12
BAD RESULTS 1
cholecystogram 22 4 38 d d an almost lete obstruc

tion and a very high angle of erection

Operation 16558 There were adhesions between the neck
of the gallbladder and the surroundmg viscera. The stabilised
pressure taken within the gallbladder rose to 26 and fell to 17
The cholecysto-cholangiogram showed a well marked obstruction
m the mfundibulo-colic region  The common duct showed no
abuormality Pressures taken within the common duct stabihised
at4 cms of water A cholecy and night splanch y
were perf( d Pathological showed an almost
complete block at the junction betw een the neck and the infund:
bulum of the gailbladder

Result A complete cure after three months

Table II shows the analysis of the results obtaned n these
cases of hypertome vesicular stasis There were 17 such cases
(one patient being admitted twice) and 16 patients could be
considered as having satisfactory results and 1 as unsatisfactory
An mteresting example of billary hypertonia was diagnosed at
operation by manometry
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Fig 8 Casc \o 107 The graph shows the stabihsation of the intra

vesiculr pressures at 15 cms of water The radiograph demonstrates a

hypotonic gallbladder and a common duct which has 1 gentle curve to

about a nght angle ——
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TABLE 11

HYPERTONIC VESIGULAR STASIS

18 PATIENTS FOLLOWED UP FOR MORE THAN THREE MONTHS
{1 PATIENT ADMITTED TWICE)

DURATION OF FOLLOW UP TLASSIFICATION OF RESULTS

1 o | m Jm g av

THREE MONTHS !

THREE TO SIX MONTHS 1 z 1
SIX MONTHS TO ONE YEAR 4 4 1
ONE TO TWO YEAR> 1 2

TWO TO THREE YEARS

COOD RESULTS 1

BAD RESULTS 1

Case No 345 A Female Aged 45

There was 2 history of dyspepsin for 6 years at the onset of
which a barium me1l and cholecystogrim were negatnve One
year pnior to admassion to hosprtal she had a transient attack of
Jaundice  She compluned of an acute grpping pam below the
night costal margin wd m the epigastnum which radiated to both
shoulders and to the Iower abdomen There wns flatulence and
mause1 She had a progressive jundice which during her stay
hospital became associated with fever On Examunation she was
deeply jaundiced with tenderness below the night costal margin
The blood serum nnlysis showed a direct Van den Bergh reac
tion the 1hlme phosphittse was 364 A pwncreatic efficiency
test showed 1 renction very suggestive of a carcinoma and 1 duo
denogriphy showed o Iarge malignant uleer i the second part
of the duodenum (Fig 10) Cytology of the duodennl puice re
vealed malignant cells

Operation 19558 The gillbladder was large and tense and
somewhat influmed the head of the pancreas was hard and the
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Fig 9 Case Mo 3+3 The griph shows that the stibiliscd ntravesicular
pressures rose to 26 cms and then fell to 17 ems of water The cholecysto

cholngiogram demonstrates quite clewrly the infundibulo colic kink
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Fig 12 Case No 204 The graph shows an abnormally low stabilised

mtra vesiculr pressure of 8 ems of water  The radiograph demonstrates a

pynform tome gallbhdder with a dilited eystic duct and a long sinuous
common duct
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Tver showed multiple very small abscesses The pressure withm
the gallbladder rose to 38 ems of water the cholecystocholangio
gram shoved a very lrge reflux mto a greatly dilated hepatic
duct system 1 dilited common duct which termmated 1 an 1
regulir concive amputation (Fig 11) The gallbladder was re
moyved and the pressure withmn the common duct stabilised at 24
cms of water At this stage the patient s general condition did not
warrint 1n attempt to proceed further consideration bung gien
especially to the multiple cholangitic abscesses m the Iner The
common duct was therefore drained via the cystic duct The pa
tient made a good recovery A combined duodenogrim and
cholangrogram showed the blocked common duct and the malig
nant uleer

Operation 2758 A duodeno-pancreatectomy was performed
from which the patient has made a complete recovery

Sernal cholecystography m1v demonstrate the opposite condt
tion—1 vesiculir hyperkmesia 1 wlich the gallbladder evacuates
more rapidly than normal This condition was deseribed by Pul
lard 1n 1923 Chiray nd Lomon n 1925 and by Berard and Mallet
Guy m 1928 A vesicular hyperhmesit may be purely functional
or it may be associated with other pathologicl conditions such as
1 spsmodic colon duodenitis or ulcer chrome appendicitis and
chronic cholecy strtss

A typie1l example of this condition 1s

Case No 204 JC Iemale Aged 67

There was a 12 year history of nbdominal pamn below the nght
costal margin radiating, to both shoulders and chest ssocinted
with severe headache flatnlence fullness after meals ind nauset
The dyspepsia wrs ggrav ited by fats Physieal exunmation re
vealed tenderness below the nght costal margm  Biochemictl
exammtion of the blood serum showed no ibnormahty

Sertal cholecystogram 1856 showed 1 vestcular hyperkinesti
with a hypotoma (Fig 4)

Qperttion 7157 The pressure withm the galibhdder st
bilised 2t 8 cms of water The cholecysto cholngiogrim showed
nothing abnormal (Fig 12) A nght sphinchnicectomy w s per

formed
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TABLE Iy

CHOLECYSTFCTOMY iN CASES WITH HYPOTONIA
WITHOUT SPLANCHNICECTOMY

31 CASES FOLLOWED UP FOR MORE THAN THREE MONTHS

DURATION OF FOLLOW UP CLASSIFICATIO OF PESULTS
I o u jowr oy
THREE MONTHS 3 3 s
THREE TQ 51X MONTHS 4
SIX MONTHS TO ONE YEAR 4 2z ]
OMVE TO TWO YEARS [l 1 2 k]
THO TO THREE YEAR® 2 1 - 1
7 71z 2 3
26 3
GOOD RESULTS 26
BAD RESULYS B

nesia 1 shall review the results of cholecystectomy carmed out on
patients who had a hvpotome dyskinesia n addition to some
morphalozical abnormalits  These cases were divided mto two
groups in one a cholecystectomy only was performed and n the
other a cholescyvstectomy and n_ht greater splanchmicectomy
were performed The following Tables IV V and VT set out the
results \Vhile the figures are not at present large nor 1s the fol
low up longer than four yers they ndicate that a faslure to diag
nose and treat a hypotome dyskmesia resuited not onh m a
greater number of bad results but also a smaller proportion of
complete cures
I have cited sex eral examples of the two tvpes of biltary dvsha

nesia Hypotonia 15 the commoner of the two and was present
in 143 cases 33 of which were unassociated with any morpho
logieal abnormality Table VIE shows a statistical analysis of these
cases There were 67 eximples of hvpertona of which onls 9
were due to pure spasm and there were 7 which were associated
with malignant disease These figures demonstrate the compara
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Result The prient was considaiably improved and 2 repeat
cholecy stogram show ed an improvement in the ey wcution cune

There were 15 ptents m tlus group only 5 of whom hid
pure hypotonia 2 had 1 chiome cholecystiis one hid 1 duo
denl ulcer one had 1 galistone one w s hypertome one had ap
pendrartis and 3 had an mfundibulo colie hink 1nd one was nat
submutted to operttion

An malysis of the results obtamed showed that of the 14 pa
tients who were treated surgically 13 had satisfactors results and
one had 1 bad result Table III shows the complete analysts of

TABLE 1II
VESICULAR HYPERKINESIA

15 PATIENTS FOLLOWED UP FOR MORE THAN THREE MONTHS
(1 PATIENT NOT SUBMITTED TO OPERATION)

DURATION OF FOLLOW UP CLASSIFICATION OF RESULTS
L | b ]| u ul v
THREE MONTHS 1 1
THREE TO SIX MONTHS 1 1
SIX MONTHS TO ONE YEAR 2z 1 3 1
ONE TO TWO YEARS 1 z
TWO TO THREE YEARS
3 3 7 H
13

GOOD RESULTS 13

these results as judged by the eniterta I have outhned

The madence of dsskinesia i bihary irict disorders 1s Tagh
Out of 300 prtients who form the basis of this review 201 werc
found to hue a dvshmestt of which 47 had a pure dyshinesia
unassocsated with any morphological abnormahty It 1s however
important to take mto account the dvshinesta which 1s 1ssocrated
with morphological abnormalities mn the remaining 154 patients
n order to demanstrate the importinee of this assoenited dyskt
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TABLE YII

STATISTICAL ANALYSIS OF 143 CASES OF
BILIARY HYPOTONIA

AtusTONES -
Poea STOMES IN CALLBLADDER 43
STONES In COMMOR BUCT 2
:_cHRovIC cHOLECYSTITIS o
3 VESICULAR STASIS "

PURE HYPOTONIA [}
CHR CHOLECYSTITIS
VALYE GR KL K
STONE

DUCDENAL ULCER

CHR  PANCREATITIS
CYSTIC DUCT FISPOSIS

-

VESICULAR MYPERKINESIA 10
FURE HYPOTONA
KINK
CHR CHOLECYSTITSS
DUODENAL ULCER

s

POST CHOLECYSTECTOMY SYNDROME z
PURE HYPOTONIA
CHR  PANCREATITIS
CHOLANGIO EPATITIS
STONE IN COMMON DUCT

FOST GASTRECTOMY SYNDROME .

Case No 73 GS Female Aged 40

Two yers prior to admission a cholecystectomy was performed
for gallstones followng which the patient was symptom free for
six months when she began to complain of pamn below the nght
costal margin which spread across the upper abdomen and radi
ated to her chest and backh She had a flatulent dyspepsa with
nausea and daily severe migramous headaches which were ag
gravated by fatty food Physical exammation revealed tenderness
below the nght costal margin and brochemical examnation of the
blood serum showed no abnormality An mtravenous cholangio
gram showed no abnormality The chrono- olumetnic estimation
of bile was charactenstic of a hypotonia of the sphincter of Odd:
—immediate abundant flow of bile a very short period of closure
of the sphincter of Oddi nd a large flow of bie “A™ after the
sphicter opened

Operation 6755 The cystic duct stump was cannulated and
the within the duct stabilised at 2 ems of water
The cholangtogram show ed nothing abnormal (Fig 13) A nght
splanchurcectomy was performed
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TABLE v

CHOLECYSTECTOMY IN CASES WITH WYPOTONIA
WITH SPLANCHNICECTOMY

25 CASES FOLLOWED UP FOR MORE THAN THREE MONTHY

DURATIOY OF FOLLOW UP CLASSIFICATION OF RESULTS
W fw [u{wm{ w

THREE MONTHS ! t 1

THREE TO SIX MONTHS ' 1
SIX MONTHS TO ONE YEAR 3 1 L
QNE TQ TWQ YEARS 7 3 1
TWO TO THREE YEARS 3 1

15 2 7 1

——
GOOD RESULTS 24
BAD RESULTS 1

TABLE VI

RESULTS OF CHOLECYSTECTOMY WITH AND WITHOUT
SPLANCHNICECTOMY IN TASES WITH A HYPOTONA

OPERATION 1 Boq ur v TOTAL

3 3

CHOLECY TECTOMY ALONE 7 7 2 2

CHOLECYSTECTOMY &

a 3 25
SPLANCHNICECTOMY s ?

CROLECYSTECTOMY ALONE | 22 4o | 22 6« |38 67)b 7|9 ™

CHOLECYSTECTOMY & woom] o l2s R
SPLANCHNICECTOMY

tw e ranty of spasmodic hvpertonta Table VIII shows a statustrcal
analysis of the cases of biary hypertoma

1 began this paper with « reference to faiures and recnrrences
after cholecystectomy ~— termed nghtly or wrongly the post
cholecystectomy syndrome  After blind cholecystectomy 1
without per operative mmometne and radologient control these
15 about 15% of failures  There were 34 patients 1n this sertes who
were ivestigated and treated surgieally for a post cholecystec
tomy syndrome 1 shall describe three examples
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1ig 13 Case No ~3 The graph shows a low stabilised mntra-duct pressure
of 2 cms of water The radiograph shows @ normal common duct with a
widely open sphincter of Odd

rvolumetrie estimation of bile showed a normal time of closure of
the sphincter of Oddi but an interrupted flow of a hyperconcen
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TABLE VIII

STATISTICAL ANALYSIS OF 67 CASES OF BILIARY HYPERTONIA

A MALIGNANT Cases 1

MALIGNANT PANCHEAS
MALICNANT GALLBLADDER
MALIGNANT HEPATIC DUCT
MALIGNANT COMMON DUCT

B SIMPLE CASFS 0
I GALLSTONEs i
GALLRLADDER 2
COMMON DUCT t7

CYSTIC VALYE OR KINK "

~

PURE $PASM ]
SPASM OF SPHINCTER OF OpDL
SPASM OF SPHINCTER OF LUTKEN 2

4 CHRONIC CHOLECYSTITIS 2
5 FIBROSIS OF CYSTIC WCT 2
§_FIBROSIS OF PIONCTER OF ODDI 2
7_SPASM OF SPHINCTER OF LUTKENS DUODENAL ULCER 2

CHRONIC PANCREATITIS

ACUTE PANCREATITIS

Result Complete disappetrance of symptoms but patient re
stricts the fats in her diet

This 15 1 clssical example of 2 post cholecystectomy syndrome
due to 1 pure hypotonic dyshinesia  There were 9 such cases
and an analysis of the results showed that Il the cases could be
considered satisfactory

There were only 3 cases of hypertom one of which s w e¥
ample of bihio duodenal dyskinesia

Case No 233 P C Female Aged 41

This patient had compluned of dyspepsta for 12 yews wd 8
yewus pror to tdmssion had 1 chelceystectomy for 1 mon
caleulous choleeystitis and had some rchef for about one yeir
after which she complamed of lower 1bdommil ache backache
flatulence post prandial fullness nausca vormting wd whdom!
nal swelling A promment feature w1s 1 burming sensation m]]n‘r
eyes Pl\yslcﬂ examnation revealed nothing abnormal the hio

nation of her blood serum w1s normal a banum

chemical exam
meal and mtrwenous cholangiogram were normal  The chrono
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common duct opening abeve it Graph No 2 (b) taken after blocking the
vagus shows that the pressure had fallen to 8 cms of water—a low normal
and the radiograph shows that the spasm had disappeared.



Fig 14 Case No 233 The graph No 1 (a) shows that the pressure
wathin the common duct stabihsed at 14 cms of water—a high normal The
radiograph shows a spasm of the medio-duodenal sphincter with a short
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Fig 15 Case No 146 The graph shows that the common duct pressure
stabilised at 16 cms of water The radiograph shows an enormous dilatation
of the common hepanic duct and an irregular lower end of the duct
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trated bile A The mterrupted flow of bile A was difficult to
reconcile with the time of closure of the sphincter of Odds

Operation 15457 A furly long cystie duct stump was canne
lnted and the pressure within the common duct stabilised at 15
cms of water The cholangiogrim showed a short common duct
which opened mto the proumal portion of the 2nd part of the
duodeum just below the opening there was a well marked spasm
of the sphincter of Rapndjt (1 the medio duodenal sphincter)
(Fig 141) The vagus was blocked on the lesser cunve of the
stomach with 19 \ylocame and 2 further pressure reading was
taken which stabilised at 8 cms of water A repeat cholangiogram
showed that the duodenal spism had disappeared (Fig 14b)
The spasm accounted for the equiy ocal chronoyolumetric estima
tion of bile

A low vagotomy was pcrformed

Result The patient now states she 1s completely cured and has
Tost all her symptoms and can cat amything and states that she
cannot remember every feeling so well m her life

Of the 3 patients who had a hypertonrn all had satisfrctory re
sults after 2 low vagotomy

An example of organo functional dyshinesia 15

Case No 146 M H Female Aged 60

The patient had compluned of dyspepsia for as long as she
could remember One year prior to admisston she had a cholecys
tectomy for calculous cholecystitts and obtamed some rchef for
three months after which her symptoms recurred She complamed
of epigastric pamn which radated to her back  There was post
prandial fullness nausea md vomting and an mtolerance of fats
She had several attacks of jrundice wnd her urme became dark
coloured durng attacks of pam Physical examination revealed
nght subcostal tenderness The biochemical exammation of her
blood serum showed no abnormality  An itrascnous cholangio
gram showed a very dilated common duct

Operation 8556 The cvstic duct stump was ewnulated and
the pressure W 1thin the common duct stabihised 1t 6 cms of water
The cholangiogram showcd an enormously dilated duct system
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Fig 15 Casc No 146 The graph shows that the common duct pressuxe
stabihsed at 16 cms of water The rad h shows an
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with gross uregulanty of the lower end of the duct (Fig 15)
The head of the pancreas was hard and nodular A chronie
capitular pancreatitis 1ssoctated with 1 hypotonia was diagnosed
A night splanchmeectomy was performed

Result The patient 1s symptom free and 15 able to eat anything

There were 8 cases 1 which an organo-functional canse was
found and of these 7 patients had satisfactory results and one had
an unsatisfactory result

TABLE IX

POST CHOLECYSTECTOMY SYNDROME

TOTAL NUMBER OF PATIENTS 34

RESULTS
SATIS | UNSATIS | DIED
1 PURE DYSKINESIA 12

HYFPOTONIA 9
HYPERTONIA 3

u ORGANO FUNCTIONAL 8
HYPOTONIA
( } CHOLANGIO HEPATITIS
1
1
'

N

(b) CHR PANCREATITIS

m ORGANIC LESIONS 1
STONES
CHR _PANCREATITIS
DUODENAL ULCER
CYSTIC DUCT STUMP L

w NAD 1

Table I\ sets out an analysis of the diagnoss and resalts ob
tamed 1 the 34 patients wnvestigated and treated surgically for
a post cholecystectomy syndrome 28 patients had satisfactory
results two had unsitisfactory results three patients died (one
from acute pancreatitis one from acute renal failure and the thard
from pneumonia and acute crrculttory fatlure) and m one cas¢
1o cause was found for the symptoms It 1s of course realsed
that with the passage of time some of the satisfactory results may
break down This cin be expected because a bihary tract disorder
and particularly a hiliary dyskmesia must not be regarded as 1
isolated mcident m the patients hfe but as the dsorder of a Ife
time It also seems reasonable to assume that using the methods

[N
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1 have outhned 1t 1s possible not only to offer an 80% chance of
cure to the patients who stll complain of symptoms After a
cholecystectomy but to 4 large extent prevent the persistence or
recurrence of those symptoms followng a cholecy stectomy

CONCLUSIONS

Biltary dyskinesta 1s 1 common abnormality being present m
two thirds of patients suftenng from biltary tract disorders It 1s
the cause of symptoms 1 those pthients who though presentng
typical bibary symptoms have a normal classical cholecysto
gram

Biliary dyskinesia 1s one of the man causes of the persistence
or recurrence of sympg after cholecy y and 1its recogm
tion and treatment at the primary operation will go a long way
to prevent the presistence or recurrence of symptoms after the
removal of the gallbladder It my be treated surgrcally with a
considerable degree of success both as a pnmary condition and
m the Post cholecystectomy syndrome
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POSTCHOLECYSTECTOMY SYNDROME

Goroov McHaroy M D *®

THE term postcholecystectomy syndrome nphes that this en
tity 15 surgically created Additional factors of mportance m this
syndrome however mclude judgment diagnostic accuracy tech
mceal ability and knowledge of surgical anatomy Definttive
properly performed operation with restoration of disturbed e
culation and excretion of bile unquestionably achieves well bemng
m many patients chromeally disabled by disease of the biliary
tract Improper or 1ll advised operative intervention however
frequently results in profound and protracted morbidity and
some mnstances chronic debihty The term postcholecystectomy
syndrome therefore 1n its composite pathogenesis carries an 1n
dictment for intermist and surgeon alke Even when both have
ably performed their assignments creation or persistence of a
group of 1ll defined mamifestations that charnctenze this syn
drome may nullify 2 justified piocedure because of pre ewstent
associated malfunctions not amenable to biliary surgery unayoid
able physiologic and mechanical disturbances associated with the
operation or potenttal mishaps mherent i any mvolved techmcal
procedure Postcholecystectomy syndrome partially 2 musnomer
1s therefore the persistence recurrence or occurrence after
cholecystectomy  of usually panful dyspeptic minifestations re
ferable to the biliary tract with or without choledochal obstruc
tion or mflammition  Berk! has defined the condition simply

From the Department of Medicine Browne \cHardy Clime and Loutsiana

State Unnversity School of Medicme New Orleans Lo isuana
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a term of reference to the situation m patients with symp

toms after cholecystectomy

Among the descriptive diagnostic terms that have been applied
to the syndrome are biliary dyshinesia 2 bihary dyssynergia cystic
duct remnant ¥ eystic duct stump * reformed gallbladder 2 ® re
current biliary tract synd 100 traumatic
neuroma 7 residual choledochal stones 8 residual hepatitis chol
angitis postoperatnve bile duct stncture ? stenosis of the sphincter
of Odd 9 and pancreatitis

Intravenous cholangiography enhanced by opiate mduced
spasm and cholecystokinetic relaxation of the sphincter of Oddi
has greatly advanced our understanding of the enumerated oc
curences and often permuts classification by pathogenesis rather
than by the encompassing term postcholecy stectomy syndrome.

The term therefore encompasses a number of entities a va
ety of etiologic factors and divergent pathophysiologie changes
that require meticulous diagnostic evaluation and ntricate n
gemous surgical correction supported by intelhgent analytic and
medical management Division of these entiies m relation to
therr more charictenstic types therefore scems desirable
(Table 1)

TABLE 1
TYPES OF POSTCHOLECYSTECTOMY SYNDROMES

Type I  Persistcnce of prechol, f won:

A Dragnostic errors with improper 1mphcahon of the
gallbladder for mamifestations resulting from con
comitant disease or for functional complaints

B Surgical failure to relieve choledochal obstructive
mamfestabions pun jaundice cholangms

Type I  Recurrence of piechol

Early return of obstructive pam jaundice or cholan

fmtis most often results from surgical falure to reheve

completely the source of choledmha\ obstruction
Type I True ¥ ol

A Delnyed recurrence of precholecystectom) mani

festations related to choledochal obstruction
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Cholangitis
Formation of stones
Choledochitis
Pancreatitis
B Development of postprandial complamts related to
faulty digestion of fatty foods upper abdominal
discomfort pam with or without nausea and vom
iting
C Bilarv dyshmesia or dyssynergia
D Surgical errors
I Cystic duct remnant
2 Gallbladder remnant
3 Stenosmg choledochitis
4 Traumatic lesions formation of fistula (mter
nal and external) choledochal section or hga
tion
Pancreatitis (traumatic)
Bilary cirrhosis
Carcimoma of
1 Pancreas
2 Ampulla of Vater
3 Common duct
H Pencholedochal and periantroduodenal adhesons
I Traumatic neuroma
A series of 147 cases gathered from three sources (Browne
McHardv Clmie Touro Infirmary and Chanty Hospital New
Orleans Lowsiana) duning a period of twenty vears (1937 1957)
and classified as postcholecy: y syndrome includes cases
from general practitioners generil surgeons unnersity teachng
service private and public wards The picture 1s therefore com
posite  requires anilysis n severil categories in addition 10
classification of type (Table II) wnd permits hinted statistical
conclusions  Seventy nine patients were reoperated on and the
diagnosis s relatively defimtive the 63 not subjected to ad
dition1l operation may include some instances of dignostic m
ness The 7 picture does mot permit N
estimate of the mcidence of complications

Lol R

Qo
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1

On the gastr service ho when patients were
seen before operation and were available for re examinaton
thereafter during the same period the incidence of this comph
cation based on readmusston to the hospital was 75 per cent (39
among 520 cholecystectomies) Reoperation was necessary m 5
per cent (26 patients) Obviously patients whose complications
were not severe enough to require rehospitalization were lost to
such evaluation attenuating the accuracy of the estimate some
what This figure 15 considerably Jower than that obtamed by
Sheila Sherlock (17 to 33 per cent)

TABLE II
DisTrRIBUTION OF 147 CASES OF POSTCHOLECYSTECTOMY SYNDROME
Cases % % of Total
Type I P of prechol y £ 101
Diagnostic error 43 57
Associated bilary
disease 20 27
Surgreal fulure 12 16
Total 75 100 51%
TypeIl  Early recurrence of precholecy fi 10N
Diagnostic error 9 31
Associated bihary
disease 12 41
Surgrcal faslure 8 28
Total 20 100 207
Type Il True postcholecystectorny syndrome
Diagnostic error 4 9
Associated bihary
disease 9 21
Surgcal farlure 30 70

Total 43 100 29%
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CAUSAL ANALYSIS
A Diagnostic Error (40 per cent of 147 cases)

When doubt renders exploratory laparotomy essential to 2
definitive diagnosis 1t should be justified on this basts rather than
on the vague suspicion of gallbladder disease

More than a third of the 147 cases 1 this series resulted from
erroneous diagnostic analysis erther there was no sigmficant
cholecystic disease or the eusting gallbladder abnormality was
not responstble for the entire chinical prcture for which cholesys
tectomy was performed It 1s of mterest and importance that mto
this category fell the largest group of persistent precholecystec
tomy manifestations but the least of those classified as true post
cholecystectomy syndrome

In the Type I category (persistent manifestations) were prt
manly those patents who had functional dyspephc complants
Twenty four had previous surgical experience (appendectum))
for the same symptoms 13 of these and 17 others were found
to be entirely free of organic disease Fourteen of the group how
ever had sigmificant organic disease outside the biliary tract that
may have explained their symptoms peptic ulcer 1n 5 esophageal
hiatal hernia n 3 gastnic carcinoma m 1 arthntis of the dorsal
spine 1n 2 coronary heart disease 1n 2 esophageal achalasii m 1

Early recurrent symptoms occurrcd 1n 8 patients as the result of
diagnostic error Only 4 had no organic disease In 2 patients the
esophagitis of hatal herma remuned quiescent for several weehks
postoperatively and apparently the rest period produced tempo
rary rehief in 2 patients with duodenil ulcer wnd m 1 with chan
nel ulcer All 3 later experienced complications that required
definitive operation

True cholecystectomy syndrome in the form of biliary dysht
nesta occurred 1n 5 pattents who had normallv functionmg nont
calculous gallbladders removed  As far as can be determmed no
preoperative organic diseise had existed

Despite thorough careful preoperative diagnostic survey
certam number of patients will undergo operation with a pre
sumptnve diagnosts of cholecystitis with or without cholelithiisis
The question anses 15 to whether the nonoffending gallbladder
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should be removed to justify the dhagnostic error  Apparently
patients with nleer do poorly after cholecystectormy Removal of
a functionng gallblrdder may often precipitate mechamistic dis
turbanees simulabing dyvshanesia

B Assomated Biliary Dasease (28 per cent of 147 cnses)

Incomplcie diagnoss to some degree may be classified 25 2
dignostic error These pitients were grouped with those wath
associated disease 1n that while acute or chrome cholecystitis with
or without cholelithiaus ewsted as 1 true surgical mdication 1 41
patients and symptoms related thereto were relieved disease of
the bilary tract was exther causal concomatant or the result of
the cholecystie diserse that persisted recurved or followed opera
ton to wapwr swrgwesl success We have talen the hberty of
meluding the haver and pancreas s bihiary because of thewr com
mon excretory pathways There were 1T patients each with
hepitic and pancreatic disturbance and 7 with choledochal dif
fieulty The hepatic d histol Hy estabhshed mcluded
pigment or binry curhoss pmbabb the result of prolonged
extrihepatic obstructne jaundice m 3 portal cuthoss m § and
severe hepatic fatty méhtriton m 6 5 of whom had hepatic m
fmmetory changes

In the pancreatic category 7 patients had acute panereatic
edem {3 with jaundice ) associated with acute cholecy stiis Four
were classified 15 recurrent pancrentitis wath puld steatorrhea as
soented wath symptomzmc cholehthiasis Two of 4 patients wath
efintte ¢l 15 hd manaf of pan alone
1 had pun with dmbetcs and 1 pun with steatorrher In 2 pa
trents perforation of an ulcer mto the p:mc'(e\s explimed recur
rent hyperbilirab pun  Choled hifienlty was the
assocated Liliary diserse m 7 patients 5 of whom had mnflam
matory choledochitis and 2 of whom had fibrosis and stricture of
the terminad segment of the common duct

Persistence of symptoms represented almost half the cases
this entegory (20 patients) Bibary enrhosis wath jaundice i 2
Ptients portal carrhosis with wnpared bromsulfalem excretion
m 8 and fatty whltration seen at biopsy m 3 persisted after 1e
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mosl of a calculous gallbladder On re examintron lter how
cver the jaundice was seen to have cleared gradually m 1 pabent
with biliry cnrrhosts and the fatty changes were noted to have
subsided These changes were confirmed by biopsy

Pancreatitis as an acute edematous phase after removal of an
acute gallbladder persisted in 3 patients m the postoperatne pe
riod for an average of exght weeks before gradunl subsidence The
4 patients with calcareous pancreatitis were not benefited by
cholecy stectomy

Early recurrence after mtial histologic clearance of fatty
changes seen 1t hepatic biopsy occurred in 2 patients with pre
operative hepatic tenderness ind anorexta  Pancreatitis with
pun and steatorther recurred despite removal of a cile
lous gallbladder In 4 patients acute edematous pancreatitis at
cholecystectomy recurred after operation This 1s i sharp con
trast with the report of complete recovery of all mstances of
acute pancreatitis associated with acute cholecystitis ' Hyper
bilirubmemta from perforition of n ulcer mto the pancrens m 2
prtients mmproved for a period after cholecystectomy but re
curred and required more definitive operation

When assoctited disease of the hilinry tract custs m patients
who undergo cholecystectomy for cholecystic disease the operd
tion does not usually alter the biliary disease

C Surgical Tanlure (34 per cent of 147 cases)

Surgucal fulure contnibuted 70 per cent of the cases character
1zed as true postcholecystectomy syndromes From this figure
1s dermved the term for this composite chmical entity 1 most of
these cases Operation however was justified in all nstances
and a reasonable explanation evisted for the occurrence

Altogether 50 cases resulted from mcomplete or unsuccessful
operation  residual choledochal calculi 1n 12 palliative chole
cystostomies mn 4 cystic duct remnant i 9 and gallbladder
remnant m 4 Fibrosis or stnicture of the termimnal choledochus
or sphincter of Oddi i 5 cases chrome pancreatitis with partial
choledochal compression 1n 3 choledochal malignant disese m
1 and ptncreatic caremom?i mn 4 would Ithely he considered
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surgieal oversights  One case each of stenosmg choledochitis
trawmatic neuroma traumabic p itis and per d
denal adhesions and 2 each of pencholedechal adhesions and
formation of Bstula compnise a pardonable balance

Adhesians Besides the factors already considered rarer oc
currences of pernicholedochal and penduodenal may
create respectively choledochal angulation obstruction and duo
denal obstruction or ileus  Although these entities are probably
unusul wnd not established contrabutors of postcholecy stectomy
syndrome 2 faudy conclusive mstanees are mcluded 1 our senes

Physwlogic derangements wherem the digestne system must
adjust to foss of bile reservowr to hormonal (cholecystohimn}
stunulation which apparently normaily activates the reeiprocal
mechanism of cholecystie contraction and relaxation of the
sphincter of Oddi are demonstrable 1 1 morphme reproduable
sphinctene spasm or digestne disturbances which persist for a
vanable postoperative period  These disturbances appear to be
mmmal and brief when a chronscally nonfunctioning gallbladder
s removed more severe and more protracted when the neute non
functiommg or functienmg gallbladder 1 removed Dyskmesie
or pam of meoordmating ducta] motthty per se has rarely been
encountered 1 our patients 1 whom a nonfunctionmg gallblad
der of long durttion was removed To functional derangement

alone Sherloch apphes the term  postcholecystectomy syn
drome ¥

Choledocl D, by choledact

3 regardiess
of the length of the T tube hmbs 15 frequently complicated by
regurmtation of duodennl content with peptic activity mto the

duct The mmp of this observation sn the course
of our recent study of choledochal bile 15 15 yet undetermmed
but the probable relation to choledocluts and formation of
stoicture 3s hy pothesized

TREATMENT
The mwmgement of postehol states  d 3
determinition of the cause m each case and tulonng of therapy
accardmgly (Table 1) Obviously patients with surgieally
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TABLE III

Cause TyPE AND TREATMENT OF 147 CASES OF
POSTQ!OLECYTECI’O\!‘L SYNDROME

Catise No 4
Diagnostic error 56 38
Associated bihary disease 41 28
Surgieal farlure 50 34
147 100
Final Diagnosis
Nonbihary
Functional 30 67
Organic 14 33
44 100
Biliary
Physiologic 33 32
Mechanieal 70 68
103 100
Management
Re operation 79 53
Medtcal 68 47
147 100

correctable mechamcal difficultics erther bilary or extrabilnry
should be operated on agan after careful diagnostic judgment
and preparation In many such mstunces the patient 1s a poor
operatve nish whose physical status further declhnes with undue
procrastmation

The medical 1ssues encompass the management of nonbiliary
organic ilness the problems of psychosomtie direction of the
function1l disturbances and the control of disturbed hiliary se
cretion and function  This discussion s restricted to those
patients who after rccoveny from hilany, operiion are dis
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charged to the medical senvice with or without choledochostomy
drams and free of mechanical or assoctated nonbiliary sympto
matic discase These patients who have been dyspeptics by
virtue of a malfunctiomng gallbladder a ductal system subjected
to varying degrecs of obstruction and associated snflammatory
or damaged bihary structures (liser or pancreas) are too often
discharged on a “low fat diet” by the mechamically minded
physician who considers simple excision of a diseased organ the
complete answer to the problem

The dtetary program should be indnidualized to hepatic
ductal cholesterol and pancreatic status of the patient In most
mstances 1t will be a ligh carbohydrate moderate proten re
strcted fat (cooked) regimen Obesity should be corrected
Regulanty of eating and 1 oidance of between meal feedings are
essential to re estabhshment of dietary desirable bihary flow

Induced hydrocholerests by use of dehydrocholic aeid (Decho-
Iin®) or florantyrone {Zanchol®) 1s of established yalue mn mcreas
g the volume of biltany flow through a recovering ductal sys
tem In choledocostomized patients during the recovery peniod
when bile has dropped remarkably 1n volume and has become
concentrated and when signs suggestnne of choledochiis have
developed symptomatic and physwologie response to mcreased
bilary flow have followed therr admmistration  Decholin® has
the advantage of intravenous nnocuousness when parenteral
4dmmistration 1s imperatin ¢

Cholecystolanetic effect inducmg relaxation of the sphincter
of Oddi has been satisfactonly achieved 1n the patient with mor
pline Cholografin® demonstrated “Odditis”™ by the use of
D Glucitol (ProBilagol®) an agent which simulates olive o1l
magneswum sulfate and the fatty meal m mducing cholecy sto-
hinetic gallbladder emptying dunng cholecvstography  This
agent additionally may enhance B 12 absorption 1+

Bile salts and acids should also be admimistered when absorp-
tion of fat 1s impaired

Avoudance of oprates that might preaipitate dyshinesia and use
of mintes i the presence of dssynergia are imperatne We have
not been able to discover an antispasmodic action for any of the
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atropme Like drugs 1n relieving mduced choledochal pressure

Beyond these measures there 1s the need for the patient to
understand the overall requirements of adjusted habits and Ining
to the degree of existing and persisting imparrment of the bilary
phase ot digestion

DISCUSSION

When 1t 1s appreciated by experience that biliary pam does not
conform to any set pattern i the great majonty of cases there
becomes greater tolerance for the hugh ncdence of diagnostic
error  Characteristic bibiary colic with back radmation ntwsea
voruting and localized bihary tenderness do not require un
usual diagnostic acumty

Most patients with gallbladder disease complamn of a varable
degree of food mtolerance postprandial distention eructation
pyrosis gas flatulence substernal oppression nausea and yom
iting This group of nonspecific symptoms mas be elicited from
most functional dyspeptics are not charactenstic of gllbladder
disease  should not be considered dagnostte and rehef from
them by cholecvstectomy should not be antserpated

The composite diagnosis of gallbladder disease requures conser
vatism ind judgment! 1 evaluating the patient for cholecystec
tomy In such discussion 1t should tahe precedence over the
treatment applicable surgical or medical to circumstances pres
ent after recovery from remosval of the gallbladder Defimtive
diagnosis should preclude over enthusiastic surgical prediction
for therein shall be recognized contributing factors other than the
gallbladder that exaite digestive discomfort Samts Triad chole
cystitis esophageal hiattl herma and colome diverticulosis $0
common to the elderly should never be forgotten The frequent
concomitancy with gallbladder disease of peptic ulcer and coron
ary heart disease 1 addition to those component diseases of the
biliary tract pancreatopathies and hepatopathies often require
the dignosis of cholehthiasis to be modified mn relation to asso
cated diseases

As the operutive technque of simple cholecystectomy must
now be fairhy standardized throughout the world 1t follows that
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the discrepancy i results obt:u.ued mu.st find 1ts explanation
largely 2 diffening case sel des Goldsmuth 1 a
discussion of the relatus e mh of p

drome sn Batam as compared with else“here * \While the tech
nigue may bestandardized surgeons are not nor are circumstances
under which cholecysteet may be perk d Avad of
surgery 1n acute cholecystitis when feastble should be a primary
premise  The mashing of normal and abnormal anatomie rela
tions bv mflammatory reaction and the mcreased hability to com
mon duct myury under such should be re d
as a promment cause of surgical failure 17 Smce the mereasing
madence of acute cholecystitis and of carcinoma of the gall
bladder ° in the nged has been prescnted as wndication for chole
cystectom) n the asvmptomatic calewlous gallbladder m onr
population component of most rapidly mereasing percentage we

+ohol,

must be alert to the potentialits of an d of
posteholecystectomy dnﬂ:culh n bad rsk pahents f we are not
comprek € 1 our diagnostic esall

In evaluation too many patients (approximately 40 per cent)
descrbe their status as “no better or worse” m respect to chole
cystectomy done for noncaleulous choleesstitis or non-colie pro-
ducing calculous cholecystic disease  Fortunatels most patients
suffermg from acute cholecvstitis or bilian colic related to chole
hethiass (approumately 85 per cent) are relicved by cholecystee
tomy, It therefore appears that the degree of speculation n per
forming cholecystectomy for chronic nonealeulous cholecs stitis
1s too great to permut its elcction while the assessment of benefit
n acute cholecystitis and hilary colic justifies the nisk of post
operative difhculty

The source of pan i the postcholecy stectomy patient who
has no residual orgamie diserse 1s not satisfactonly answered
The choledochus has been found to be enlarged bevond a drame
ter of 6 mm i most such patients "' This enlargement has been
theonzed to result from mereased pressure 1n the biliary tree
but from residual obstructive diseasc  If howerer the theony of
cholecystolinetic action 15 apphcable to the postchol
occurrence of dvshuesie pamn and such s casily mnonnhzed
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when pam reducible by opites and relieved when hormonal
stimultion 1s excited by duodenal application of olive all mag
nestum sulfate or ProBilagol® there 15 not justification for reop
erition without more careful medical management

SUMMARY

1 A survey of 147 patients with postcholecystectomy difficulty
15 analyzed

2 The term postcholecy stectomy syndrome 1s too mclusn e and
too often musinterpreted Nomenclature for each pathophysio
logical mechanism should be established

3 The medence of postcholecy stectomy difficulty 15 too fre
quent nd too severe 1 sigmfi to permit mmudctous and
unshilled surgery on the biliary tract

4 Good medicil analysis should prevent unnccessiry surgery

5 Instances of physiologic derangement after cholecystectomy
are m many mstwnces amenible to medical manigement
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THE MALABSORPTION SYNDROME
JuLian M Rurriv M D°
Benno Janssen Jr MD®

INTRODUCTION

THE malabsorption syndrome may be defined 1s 1 group of
relted symptoms which develop when the usuil constituents
of the diet including vitamins munerals nd even water ar
not absorbed m a normal fashion In his recent monogriph on
the malibsorption syndrome ! Adlersberg speaks of the primany
malabsorption syndrome in which  thete are no elinteal roentgen®
logic or post mortem evidences of gross organic disease entities
mvolving the gastromtestinal tract pincreas or Iiver and secon
dary malabsorption syndromes 1 which gross pathologic alter
tions m1y be encountered 1n the gastromntestnal tract  or after
effects of surgical procedures prthologic conditions the
pancreis or chinges m the Iner or bilry tree

In chwssifymg the malabsorption syndrome it would seem red
sonble to take mto consideration its fundamental causes I
gencral when the milabsorption sy ndrome deselops either diges
tion 15 impaired and absorption 1s normal or absorption 15 1m
pared and digestion 1s normal  Since mtelhigent tre itment of
the syndrome 1s dependent upon which defect 15 present such 1
classifieition has clinieal ind practical usefulness
T prafesior of Medicine Dube Unnversity School of Medieine Durhim Rert]

Carolina
208
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CLASSIFICATION

A convenent working classification of the more mmportant con
ditions resulting n malabsorption 1s as follows
1 Digestion impaired—Absorption normal

A Duserse of the pancreas
1 Chrone relapsing pancreatiis
2 Caranoma
3 Cyshe fibrosis

B Diseases of the lner or bilary tract
1 Advanced hver disease
2 Common duct obstruchion

C Following surgical procedures
1 Gastne resection
2 Gastroenterostomy
3 Gastrolleostomy

Il Absorption smparred—Digestion normal
A Diseases of the small intestine
1 Sprue

a Tropical

b Non tropical

¢ Cehac disease
Regional ententis
Whipple s disese
Lvmphoma
Tuberculosts of mesentenc glands
Amyloidosis
Scleroderma
B Resection of 50% or more of small intestine
C Radition njury to the small intestine

R

CLINICAL PICTURE

The underlymg disease which results in the malabsorption
syndrome often presents a charactenstic prcture and the diagnosts
mav be made by history and physical examination alone  How
cver the malabsorption syndrome itself is essentially the same
regardless of the underlying ciuse  The climeal picture of this
syndrome necessanly will vary according to the degree of mal
absorption  Thus 1n patients having only shght mparrment of
absorption there mav be no symptoms whatever and the con
dition 15 discovered only by appropriate laboratory studies
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whereas 1n advanced malbsorption the diagnosis 1s readily ap
parent The most constant symptoms are weight loss at times m
spite of 1 good appette and apparent adequate mgestion of
food weakness fitigabihty and diarthen The diarthea with
or without gross stetorrhea will vary m seventy and 1 fre-
quently nocturnal Macrocytic anemn1 1s to be expected m
sprue and following total gastrectomy and on deficiency ane
muas are furly common 1n the malabsorption syndrome regardless
of cuse

Less frequently one sees vitammn defictencies especually those
related to the fat soluble vitamins D and h resulting m osteo
malicin and a bleeding tendency Glossitis stomatitis and pen
pheral neuritis used to be common but with the widespread
use of B complex v itamins these are rirely seen today Dependent
edemn from 2 low serum albumin and tetany due to hypocalcema
are to be expected m the 1dvanced case but 1 our evpenence
are relatively rare

X 11y findings m the malabsorption syndrome 2re obyiously
dependent upon the underlying disease Thus there may be et
tensive cilerfication m the pancreas a stone mn the common duct
a gastroenterostomy or gastric resection but these findmgs do
not predicate imparrment of digestion with resulting malabsor
ton On the contrany the demonstration of generalized disease
of the small bowel imvariably 1s associated with varying degrees
of malabsorption  One hastens to pomt out that the underlymg
disease of the small intestine often cannot he diagnosed by x ray
alone For illustration the x 1y findings m non tropical sprue
may be indistinguishable from those 1n patients having Wihipples
disease In pancreatitis on the contrary the small bowel patter?
may be entirely normal

As pomted out earher the malabsorption syndrome 1s & rather
loose term applied to 2 group of related symptoms resulting from
a varety of ciuses Obvioush mn the malbsorption state any or
all of the gredients of the diet may be poorly absorbed but if
there 1s any 1mpairment of absorption fat and fat soluble sub
stances are likely to be affected Wil 1t 15 realized that malb-
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sorption and steatorrhea are not synonymous for practical pur
poses the terms may be used interchangeably

STEATORRHEA

Steatorthea implies a diarrhea charactenized by the passage of
soft or watery pale frothy greasy volummous foul smelling
stools However the dictionary defines steatorrhea as the pres
ence of an excess of fat m the stool By this definition the pas
sage of stools contaming more fat than 1s found normally but not
having the physical properties described above would be classt
fied as steatorthea Therefore the turm steatorrhea should mclude
not only frank steatorrhea with the charactenstic stool but also
what may be called occult steatorthea mn which an abnormal
amount of fat 1s present although not readily apparent Actually
n our evperience occult steatorrhet 1s far more common than
frank steatorrhea It would be an error therefore to assume that
an excessive amount of fat i the stool necessanly produces diar
rthea or if actually present that this diarthea 15 steatorrhea in
the sense that 1t 15 generally thought of For tlus reason mpair
ment of fat absorption 1s not suspected 1n many patients merely
because drarrhea 15 not present or the stool does not have the
gross appearance usually associated with frank steatorrhea

METHODS OF DEMONSTRATION OF' STEATORRHEA

1 Inspection When steatorrhea 15 marked inspection of the
stool 1s all that 15 necessary to detect 1ts presence Unfortunately
1n many if not 1 most cases an abnormal amount of fat n the
stool cannot be determined by nspection alone

2 Microscopic Examnation This method 15 quite sumple con
sistimg of stamng the fat in the stool with a switable reagent such
asSudanIII However this stuns only neutral fat and fatty acids
m globule form Fatty acid crystals and soaps do not stam
Thercfore unlcss the stool s acidified and heated to comvert the
s0aps to globules the demonstration of fat frequently 1s missed
Since there 1s httle fat n the stool of the normal individual the
presence of an apprectable amount of staned globules 1s con
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whereas m advanced malabsorption the diagnosis 15 readily ap-
parent The most constant symptoms are weight loss at timesm
spite of 1 good appetitc and apparent adeguate mge ton of
food weakness fatigibility, ind diarther  The diarrhes, with
or withoat gross steatorrhea will vary m seventy and 1 fre
quently noctumal Maicrocyhie anemit 15 to be evpected 1
sprue and following total gistrectomy wnd won deficiency ane
muas are fairly common 1 the malabsorption syndrome regardless
of cause

Less frequently one sees vitamn deficiencies especially thos
related to the fat soluble vitamins D and K resulting m osteo-
malwcia and a bleeding tendency Glossitis, stomatitis and pen
pheral newntis used to be common but with the videspread
uso of B complex vitamns these are rarely seen todsy Dependent
edema from 2 low serum albumin and tetany duc to hypocalcema
are to be expected 1n the advanced case but m our expertence
are relatnely rare

% ray findmgs in the malabsorption syndrome are obytoushy
dependent upon the underhmg diseise  Thus there may be e
tensne calcification 1 the panereas a stone in the common duct
a grstroenterostomy or gastric resection but these findmngs do
not predicate impairment of digestion with resulting mlabsorp
tion On the contrary the demonstration of generalized disease
of the small bowcl invanably 1s associated with varymg degrees
of malabsorption  One hastens to pomnt out that the underlying
disease of the smll mtestme often cannot be diagnosed by Y13
alone For Mustration the x rv findings mn non tropscil sprue
may be indistinguish wble from those 1n patients hving Whipples
disease In pancreatitis on the contrary the small bowcl pattert
may be entirely normal

As pownted out carlicr the malibsorption syndrome 15 a rather
loose term applied to 1 group of related symptoms resulting from
avanety of causes Obviously in the malabsorption state any O
all of the mgredtents of the diet may be poorly absorbed but i
there 1s any tmpairment of absorption fat and fat soluble sub-
stances are Iikely to be affected While it 15 reahized that malab
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OTHER METHODS OF DEMONSTRATING MALABSORPTION

For years the oral glucose tolerance test has been accepted
as a satisfactory method of studying intestmal absorption a flat
cune indicatng disease of the small bowel However the
svalidity of this test has been questioned since 2 flat curve may
be present m normal mndividuals < &

Recently the value of the d vylose tolerance test as 2 measure
of tntestinal absorption has been emphasized  Unmnary excretion
following ingestion of a test meal shows 1 c'ear cut distinction
between normal individuals and patients having the malabsorp
tion syndrome secondary to discase of the small intestine pro-
vided renal function 1s adequate It would certamly appear that
this1s a reliable test within the reach of most laboratones

The vitamin A tolerance test has hikewise been employed as a
measure of intestinal absorption and good correlation has been
demonstrated between the blood levels of vitamin A and the
degree of steatorrhea as revealed by fat balance studies 8 The
test however 1s difficult to perform and usually not practical
except 1n a research laboratory

The chylomicron count? and serum turbidity'® have been
advocated as measures of fat absorption These tests however
have not becn widely nsed  Serum carotene!! recently has been
proposed as a screemng procedure and as such probably 1s
worthwhile

The use of Co™® B!” has been employed as a measure of
malabsorption  Patients with sprue extensive regional ententis
and the blind loop syndrome will usually show impawment of
absorption of B; wlhich 1s not cor ble by the oral ad ra
tion of a potent mtnnste factor 1” In the absence of permcions
anema a positine Schilling test may be taken as evidence of

malabsorption but, of course a2 negative test does not exclude the
presence of steatorrhea

The folic acid excretion test as a mesure of malabsorption was
mtroduced m 1933 1% A recent study confirmed the valdity of
thus test and further show ed that folic acid 15 probably absorbed
m the proumal and B: 1 the distal small bowel '+ The tech
nique of the test 15 complicated rendering 1t of little value outside
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c usive evidence of steatorrher provided that mumeral ol which
also stuns m the smme fashion can be excluded At best the
method permits 2 rough cstimate of the degree of steatorrhes and
1s of Immted usefulness

3 Fal Balance Study A far more rehable method and one
com entionally employ ed 1s the f1t balance study However chem
1cal determimtion of feeal fat 15 time consuming and laborous
requinng a metabolic ward and from five to s days or exed
longer for completion of the test An excess of 5 gm of fatm the
stool per dvy 15 considered abnormal when on a datly mthe of
50 100 gm of fat

4 Radioactive Tagged Liprds  In recent years the av bty
of radionetne tagged lipids has offered 1 new approach to the
problem Usmg a test meal contammg I'$' tagged triolett
charactenistic and reproducible curyes representing blood levels
of radionctnaty m1y be expected n the normal mdiiduat nd
less thn 57 of the radiorctive content of the test meal 1s Tecover
ble m the 48 to 72 hour collection of the stool *

In frk steatorrhea regardless of ciuse blood levels of 13! ar

depressed and the ridiorctne content of the stool s elevate
Although this mverse relationship hetween the blood and fecal
lcsels of radioactinity 15 present 1n most mstances of peenlt
steitorrher some pitients with shght to moderte elevations of
fecnt radiotctnaty will hwve Jow normal or even normal D
salues Therefore the radiawctune content of the stool would
pperr to be a more sensitne and relinble mndex of stetorrhea
than e the blood levels In many mstitutions great difficulty
may be expertenced m collecting total 48 to 72 hour stool spec!
mens which must e frce of urmary contamnation On the
contrary  collection ind anthsis of blood samples 2t the 4t
5th and Gth hours 1fter mgestion of the test meal 1s relatnely
simple wnd usually furmishes s 1luible information concenmg the
presence or absence of milabsorption within 1 matter of )mmsl
after beginnmng the test In our opmion both blood nd stoo‘
determmations should be miwde i every case 1t Jeast unts
they relitne usefulness has been established n cach hiboritory
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vitern def are and supph i vitimm
therapy 1s defimitely mdicated with specil emphisis upon wita
mms D and & Iron and calowm gwven erther orlly or paren
terally may be requuwed m certam patients nd other hemo
posetic facters By nd fohe aerd are ndwssable 1n pitents
having 4 macroeytic anemia  Many patients with dirrber wall
develop a potassium defiat  Therefore serum potassium should
T followed closely and potassmom ndmmmstered as needed

TREATMENT DIGESTION IMPAIRED—ABSORPTION
NORMAL

Although the above general principles of trextment are p
pheable to all pitients with malabsorption 1t should be pomted
out thrt the malabserption syndrome 1s 2 group of related symp
toms ond not ¢ disewe To frext 1t without due regard for the
underlymg disorder 15 hikely to yield discouraging resalts There
fore when the syndrome 15 encountered 1t 15 3mperatne that 1
correct dingnosis be made before imtating therpy

1 Chrome Relapuing Pancreatrtis In patients who have had
the disense over a long period of time the pancreas 15 gradually
destroyed and pancreatic msufficiency results  Dietany treat
ment m these cases his proved disappomstmg  Restriction of
fit will decrease the steatorrhea to some extent but 2 wore
successful approwh would be an effort to corvect the digestne
deficiency  Repheement therapy m the form of pancreatie en
zymes 15 wdicted Viokase® i doses of 8 12 gm per day has
been tried with encouriging sesults A sigmificant increase m ab
sorption s been noted along with chnical wmprovement  The
effect of replacement therapy m a patient having < total pan
cretectomy for chrome relpsing pancreatstis 1s shown i figure
1 Although he was never able to regun us normal weight or
strength by tiung panereatic extrict the patient was <ble to
control his drarrher and work part ttme  When this w as omitted
he was completely meapacitited He died of perforation of the
smll bowel of undetermmed cruse

7 Supphed by the Viohin Corparation Monticells Mimoss
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a research lboratory  Prelimnary reports of the use of radio-
active 1ron 1n patients with steatorrhea suggest that 1t may like-
wise be useful m the study of malabsorption secondary to small
bowel dysfunction 1+

DISTINCTION BETWEEN DIGESTIVE AND ABSORPTIVE
MALFUNCTION

As stited previously the malabsorption syndrome ma result
from etther an error of digestion or a defect of absorption Smee
the fundamental pproach to therapy 15 dependent upor the
recogmtion of which of these two conditions 15 present 1t be
comes 1 matter of practical importance to mike this distinction

In patients m whom the prescnce of steitorrhea s ahead;
been estiblished 2 number of tests may be employed for this
differentration It h1s been shown that the absorption of ylose
1s marhedly 1mpured in patients having steatorrhea 15 1 restlt
of extensive small howel disease whereas the test 15 normal m
patients with pancrcatic msufficrency Theoretically, the s1me
results e to be expected follow mg the use of vitunm By 1008
and folic weid but further work must he dane before the useful
ness of these procedures can be determmed

By the employment of I3 tigged triolem followed by
1! tigged olerc 1c1d m the same patient one may dlSUﬂL"“Sh
betwcen a digestnve and an thsorptie defoct When absorphon
15 mpamred both blood curves will be flat and the radioactive
content of the stools will be elevated If the error 15 one of diges
tron only the trolem curve will he flat and there will be a2 €F
responding eles ition of fecal fat whercs the blood and fecal
values of oleic wd will be relitnel normal 1%

TREATMENT GENERAL PRINCIPLES

Since weight loss 1 unnersalh present m patients having the
wlebsorption syndrome cvery effort should he made to mereise
thewe daily calonic intahe  The dict should be high m protemns
with cubohydrates wd fats a5 tolerated  Thus 2 standrd diet
tobe prcscrlbed for all 1s unwse 1s the fat and carbohydrite CO;’
tent should he vaned to suit the mdividual patient Multiph
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Replacement therapy however using both pancreatic enzymes
and bile salts has been disappomting m owr expenience  Other
forms of treatment mcluding the gluten free dict wnd sterads
hase hhewase faled to affect absorption sigmficantly or result m
clmic] improsement m these patients

Admstration of Nilevar®  and anibohie agent will usually
resalt in weight gun i normal individuals  This has been tred
m 1 small number of post gstne resection cases over a short
period of time with encouragmg results as iltustrated by the case
report shown m fgure 2 It 15 g Iy ptect that p
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hatng - total gastrectomy will eventully develop a macrocytie
anemin The effect of By upon the anemin absorption and
chimcat course of such 1 patient 1s shonn 1 figure 3 No definite
conclusions 15 to the value of these twa substances used m this
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THE MALABSORPTION SYNDROME
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2 Malabsorption Followmg Surgical Procedures Approv
mately 507 of al) patients who have had 2 subtotal resection
(Billroth I or gastroenterostomy wath or without vagotomy,
will have 2 sigmificant Joss of werght and ful to regain their
normal or 1deal wesght While 1t 15 realived that an madequaty
dietary intake 15 mportnt factor 1t 15 equally true that 50%
of these paticnts wall have smpured mtestmal absorption  Using
1172 tagged Iipnds 1t w s found that triolemn was poorly ahsorbed
but the bsorphion ot oleie acid w1s normal m most cises '
Tlus tends to confirm the behef that the steatorrhea that deselops
m this group of patients 1s pnim wily 2 defect of digestion rathcr
than an error of absorption The woik of Lundh adds wditiont
support to this hypothesis 18 He his shown that although the
total secrction of the pancrcis md concentration of bile after
test meaf in the post resection piticnt were norm il over 1 penod
of several hours the it seeretion was sigmificantly dimmished
and adequate mang of the test meal with digestne juces wd
ile w1s not observed
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Replacement therapy however using both pancreatic enzymes
and bile salts has been disappomting 1 our expenence Other
forms of treatment mcluding the gluten free diet and steroids
have hkewise failed to affect absorption sigmificantly or result m
clinical 1mprovement 1 these patients

Admmsstration of Nilevar®  and anabolic agent will usually
result 1n weight gam n normal individunls  This has been tned
1 a small number of post gastric resection cises over a short
penod of time with encouraging results as illustrated by the case
report shown 1n figure 2 It 1s generally accepted that patients

THE MALABSORPTION SYNDROME
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having a total gastrectomy will en entually develop a macrocytic
aneran  The effect of By upon the anema absorption and
chmeal course of such 1 patient 15 shown 1n figure 3 No defimte
conclusions 15 to the value of these two substances used m this
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THE MALABSORPTION SYNDROME,
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group of pitients we yustified t the present time nd vet the
results furmsh food for thought

TREATMENT ABSORPTION IMPAIRED—~DIGLSTION
NORMAL

1 Sprue At onc time 3t wns generilly agreed that there was
no distinction between tropical and non tropreal sprue ** How
ever recent studies have shown that they mry differ in it Jest
one important respect namely i thar responsc to theripy

The treatment of choice 1 non tropeal sprue 1s the oluten
frec diet ! Although most patients respond promptly withm
L matter of 1 few divs or weehs the diet should be contmued for
at least six months hcfore discirdmg it It 1s probable that
fallure to mprove followung this form of therapy means ather
Tk of strct adherence to the diet or 2 mustaken diagnosts
\{1crocy tic anemua wath ssocrated maltbsorption of Co® Iibcled
vitamin By, uncorrected by the wdmunistration of mtrmsic factor
occurs fairly commonly mn non tropical sprue. Nev ertheless mour

cyperience 1t has been unnecessin to supplement dietary treat
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ment with folic 1ad By hver evtract or mmerals  Six pibents
have been followmnyg this diet from one to five years with 2 com
plete wnd d chmeal | logcal and radiclogical remus
sion Furthermore results of thewr ibsorption tests using the 1447
tagsed hipids bave reverted partially or completdy to normal
Mieroscopte sections of the mucost of the small mntestme m
patients in velapse, obtained by the mtestinal biopsy tube have
shown decreascd numbers of fiattened clubbed and atrophie
villi 3 The effect of the gluten free diet upon bsorption and
the chmieal coursc of a patient hiving spruc 15 shown 1 figure 4
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Recent studics would indicite that patients with tropic \l sprue
do not respond to the gluten free diet but usually will recover
after the use of folie acid Iier extract or By * Other observers
hue found that anttbiotics awe benefictal  The stcstmal
mucosy shows essentially the same changes as noted m non

tropical spruc and just why there should be a differcnce m re
sponse to therapy s not clear
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2 Whipple s Disease This interesting disease probably 1s more
common than 1s generally appreciated There have been ten
known cases 1t Duke Hospital withi the past 22 years and doubt
less there arc many more than the reported 100 or more cases it
the world s Iiterature At one time the prognosis was considered
hopeless and Iittle was done other than to mshtute general sup
portive measures We now have three patients who are alne
and well 30 to 52 months after the ditgnosis was made On
reviewing the therapy of these ten patients 1t 15 observed that
the onlv form of treatment that was common to the survnors
was antibiotics  Such an observation proves nothing of course
but warrants further mvestigation We should take the position
that Whipples disease 1s not necessanly fatal and that if the
prient can be tided over 2 cntical period of malnutrtion
recovery may take plice

3 Regional Enteritis Recent studies would mdicate that
normally the majority of fat 1s 1bsorbed n the upper portion of

THE_MALABSORPTION SYNDROME
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the small intestine  Thercfore the malabsorption syndrome
may not develop if only the terminal ileum 15 mvolved When
present we have found sterowds distmctly beneficial with the
absorption of I'#! tagged lipids returning to normal along with
clinical mprovement The effect of steroids upon the absorption
and chimcal course of a patient having regional enteritis 15 shown
m figure 5

SUMMARY

While the full blown malabsorption syndrome which develops
i sprue and cehac disease 15 relatively rare m this country 1t
would appear that varying degrees of malabsorption following
partial gastric resection and in diseases of the hver pancreas
and small mtestine are common and frequently overloohed The
distinction between mlabsorption resulting from a defect of
digestion and from an error of absorption 1s important and can
be made rendily by the use of I!3 tagged hipids The institution
of proper treatment after the correct dirgnosis has been made 15
gratifvig m many cises
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PATHOPHYSIOLOGY AND TREATMENT
OF
INFECTIOUS DIARRHEAS

Hensy D Brannero M D

THE ifectious diarrheas are among our most common 1ll
nesses and by and large ale more important by reason of therr
frequency than because of therr sertousness although there are
notable exceptions to this sttement

1 think 1t might be mteresting to review what relatively little
we know of the causation of this problem and to discuss the treat
ment where we have specific measures

You arc 2l aware of the many patterns of so called 1cute gastro
enteritis that appenr year fter year md sweep through the popu
hition causing them considerable unhappness There are rarely
any serious comphceations except perhaps 1n a few old or debili
tated people Our knowledge of what causes this syndrome 1s
surpnsmgly spwse when we think how common 1t 15 Further
more 1t certamly represents a fertile field for study now that we
have newer techmques for 1solition of viruses Most of the ncute
drarrhens are presumably of viral origm and 1t 1s likely that there
are at least a handful of such viruses a few of which have been
tentatrvcly sifted out of this group Unfortunately in no mstance
Ias there been 1solation and cultivation of a virus which would
be definitive but rather information has been guned by passage
of infectn e matenial to human yolunteers and study of the meu
bation peniod and clinical characternstics of the disease

Waluim Watt Rerr Professor of \Med cine University of Cal fornta School of
Medicine San Franeisco
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of a respi v mode of spread mn contrast
to the mgestion mode These types of gastroententis three in
all are shorthived and bemgn
‘There 15 another probable entity ~epidemic diarthen of the new
bom of viral etrology and thus 1s much less benign This disease
as you are aware affects pnmarily newbom infants and tends to
be very severe and persistent as well as a cause of high mortakity
mn newborns  The mortality even m the best crrcumstances 15
approuimately 10 per cent This type also affects adults m an
epidenmic which was encountered about ten vears ago the entire
ward staff beeame afl with a rather vicious type of gastroententss
which was febnle and persisted for approuimately a week and
differed quite sharply from the more common pattern A pre
sumed viral agent* has been ssolated from at least one type of
diarvhes of the newbom which produces a peculiar lesion of the
rabbit s comea which resembles remotely the lesion produced by
herpes sumplex virus although apparently there s no relation
There 15 as I imphed some debate zbout the validity of this
observation A smular agent has been transmutted to cahves by
Light and Hodes© and may well be the same pathogen So this
then 15 another probable viral cause of duwrrhes which differs
from the others 1n beng very much more severe even m adults
This represents the sum total of our knowledge small as it s
concernng the virat diarrheas There 15 however one pomt I
would hke to make clear and that 1s the matter of mfluenza or
with varsations  There 1 actually
no such thing 1 viras ch stically prod few or
no gnstmmteslmul symptomns which are at the most uswally hrmated
to nausea and vomitng and 19 less than 10 per cent of cases
influenza produces diarthea and those cases are wsually m people
m whom 1y thing produces diarthea W e has e studied numerous
outbreaks of vanous gastroententis for the presence of mfluenza
virus or have attemped to demonstrate a rise 1n titer of mfluenza
antibothes and have faled The treatment of these viral diarrheas
1s as far as any speeific approich goes completely nl There 15
no chemotherapeutic agent wluch affects the course of these dis
cases inany way It s hoped that at some tme it may be possible
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There are probably four entities which m some way have been
separited from the total group of viral diarrhers although this
1s not certun  The first of these which represents 1 very common
pattern 15 the so called Marcy type wlich was demonstrated by
Gordon et al ' ;n New York This 1s 2 viral agent which 1s present
m stools of affictcd mdniduls aind ean be trinsmutted by m
gestion of bacterin free stool filtrates  Also interestingly enough
1t cn be transmutted by ingestion of throat washings of patients
by volunteers This produces 1 typieal although not distinctive
disease after an meubntion period of one to five days mamfested
by nmuser vomiting and diarrhea and whch 1s charctenstically
afebrile  This Iatter serves to distingwish this particulir pattern
from some of the others This tvpe lasts two or three diys and
15 utterly bemgn

A second variety which was demonstrated by Jordwn has a
different pattern and 1s chareterized by fever usually not very
high nd by rather distressing cramps but generally by absence
of dirher T am sure you have all seen this particular syndrome
Thus type of gastroenterttis 1s more troublesome because 1t fre
quently brings up the question of an 1cute surgicnl abdomen
and at times 15 somewh it difficult to distmguish from 1t although
as 1 rule the physical findings 1n the 1bdomen ar¢ quite mmmal
This agent can be transmtted only by mngestion of fltered stool
and not by throat washmgs and thus differs climeally and
etiologically from the Marcy type This vancty 1s called the FF
type
Anothcr probable agent was 1solated by Reimann 3 It produces
much the same picture as the Marcy ngent 1€ nausel vomiting
and diarthea of the clissic pattern  This vanety differs however
wn that 1t can be trasmutted by mhaling throat washings  This
mmphes of conrse that it has 1 respiratory mode of spread 1
am sure you all have encountered epidermes where this route
has seemed the most likely The epidemics presumed due to
this particular virl agent follow the pittem of respiratony ept
demics m that they are very sharp m outbreah A whole office
force will be wiped out temporirtly in 1 few d1ys and vet they
will all be back at work shortly Tius explosne pattern 1s
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charactenstic of @ vespuatory mode of spread m contrast
to the mngestion mode These types of gutroententis three n
all are shorthved and hemgn
There 1s anathes probable entity~epidemie diarrhea of the new
Yo of viral etiology and this 1s much less bentgn This disease
as you are anare afects pmanly newbom mfants and tends to
be very severe and persistent as well as a cause of high mortahty
m newhorns The mortality even an the best ciecumstinees s
approuimately 10 per cent Thws type also affects adults 1 an
d which was 1 1bout ten years ago the entire
ward staff became 11l with a rather vieous type of gastroentertts
which was febnle and persisted for approvimately a weeh and
differed quite sharply from the more common pttern A pre
sumed wual agent* has been wnolated from at least ane type of
diarrhea of the newbom which produces 2 peculiar lesion of the
rabbit s comea which resembles remotely the lesion produced by
herpes stmplex virus although apparently there 15 no relation
There 1s as 1 implied some debate about the vahidity of thus
absenvation A simalar agent has been transmatted 1o cabves by
Laght and Hodes® and may well be the same pathogen So this
then 15 another probable varal eause of diarrher which differs
fram the others m bemng very much more severe even 1 adults
This represents the sum total of our knowledge small ay 3t 35
<oncernmg the \nad diarrheas There s however one pomt I
would ke to mike clear and that is the matter of mitnenza or
wtestinal mfiuenza with numerous vanations  There 15 actually
no such thing  Infl viarus cby 1stically prod few or
110 gastromtestmal symptoms whnch are at the most usually huuted
to nausea and vomiting and mn less than 10 per cent of cases
mflaenza produces dharther and those eases are usudlly m people
m whom anything produces diarrher e have studied nummerous

breaks of vanous g; for the p of
sars or have a\\emped to demornstrate & me 1 titer of inflvenza
antibodies and hwve faded The tr of these viral diarth

15 as far as any specific approach goes corpletely mil There 18
no chemotherapevhic agent which affects the course of these dis
easesmany way Jt 15 hoped that at some time 1t may be possible
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to develop polyylent virus vaccme for at least several of these
agents Until the viruses are actually isolited by culture or chick
embryo moculation this 1s impossible  Treatment with any sort
of antispasmodic 1s helpful 1ccompinted by limitation of ingestion
of food and m the occasional nstance the replacement of flurd
and electrolytes when necessary

In contrast to the viral group the bacterial diurrheas are con
siderably more fornidible The clhssic shigellosis or bacillary
dysentery may appear to be a rare disease vet m this state
particularly i the Central Valley every summer a rather large
number are encountered and m the 1solrtion wards of the San
Franersco Hospatal 1t 1s quite common during the summer months
It 15 most common to find 1t 1 young children but 1 sigmificant
number of idults with shigellosis are seen This 15 a severe
ententis usually quite sharply febrile and lasting untretted some
thing approachmg a week as a rule and followed 1n some patients
by 2 more persistent diarrhea and 1 syndrome resembling at tunes
uleerative colitis The orgamsm 15 not mvasive with the rirest of
exceptions  This 1s purely an enteric infection with toxemia Its
rather difficult to 1solate the orgamsm from the stool 1t times
and one must use very careful techmques We have found the
most satisfactory way to be by usig a sterile enema tube to obtun
rectal washings which wre then cultured on an appropriate me
dium  The treatment of shigellosis 1s for the most put quite
satisfactory There are 2 variety of chemotherapeutic agents
which are effectne The sulfonamides either bsorbable or the
so cilled bowel sulf des such as Sulfasuidme® and Sulf2
thalidine® are quite effectine Any of the tetracyclne group of
drugs 15 Iikewise effcetne Oral streptomycm and oral neomy it
are apparently also effective although perhaps 1n the treatment of
the acute form not as adivisable Very important 1 this group
partlcull\l’l} m children 1s the mantgement of fluid and clectrolyte
loss Most astonishing losses of fld occur 1 mfants sometimes
1n newbom mfants half the body weight may be lost m the space
of a very few hours resulting m profound shock Treatment of
this 1s most important  One should also recall the possibility if
dinrrhea 15 at all prolonged of marked hypokalemin  The treat
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ment of the Shigella carrer state unlike the disease 15 quite
unsatisfactory The drug which has had the lughest rate of suc
cess interestingly enough 1s oral polymy<n

salmonella which 1s even more common 1n ths area produces
sever1l patterns of disease that it might be well to review briefly
The syndrome most under discussion tod1y 1s acute Salmonella
gastroenterttis usually ansing from the ingestion of contammted
food A second pattern 1s the typhoidal type of disease and we
should caution that while diarthea 1s commonplace mn typhoid
fever 1t 1s not uniform and certanly one 1s not able to exclude
the diagnosis of typhoid fever in the absence of diarthea The
thurd pattern of s1lmonellasts 1s the sa called septico pyemue var
ety where there s p 1 and focahzation i vanous
areas Ths 1s particularly common 1n children but can occur m
any age and results n all sorts of bizarre syndromes 1e salmo
nella menmgitis osteomyehtis pneumonia nd the ke and car
ies with 1t a very lngh mortaity  While any of the many varieties
of Salmonelh can produce any of the vanants in chnical prcture
certun Silmonellr are usually assoctated with a single pattern
For instance the commonest ciuse of gastroenterttis 1s S entert
tidis § tvpln 1s the commonest cause of the typhordil type
and S choleraesws 1s the commonest cause of the septico pyenue
vanety The recogmtion of a Salmonella gastroententis 15 not
difficult although 1t may be impossible to distinguish 1t chincally
from shigellosis md the diarrhea 15 usually quite profound

We have found one screening techmque that helps us to sep
arate with a farly Tugh degree of relnbility acute bacternial dys
entery from viral diamrheas and that 1s a methylene blue stamed
smear of the stool In the viral vaneties the cell type 1n the stool
15 charactenstically mononuclear whereas i bactertal diarrheas
mcluding shigellosts and salmonellosis polymorphonucler len
Rocytes are usually present m abundance Blood 1s quite com
monly present 1 the stools 1 bacternil diarthens whereas this 1s
quite rare 1 virnl diseases

The ultimate diagnosis of course usually depends on the 1sola
tion of the Salmonella from the stool Ths 1s usually not particu
larly difficult 1n contrast to Shigella




228 Gastromtestinal Motility

The different varieties of Salmonella may be determmed by
elaborate techniques accordmg to their antigenic pattern The
prmncipal value of separating them 1s eprdemological

The treatment of salmonellosis other than replacement of flud
and electrolytes 1s hmted to chloramphemcol It 15 questionable
that m the milder Salmonelln gastroenteritis specific treat
ment 1s necessary However in those who are sick and certamly
mn those who have bacteremit I think 1t 1s There are a vanety
of chemotherapeutic agents which are active agamst this organism
mvitro but the only one which 1s active m vivo with any degree
of constancy 15 chloramphenicol and this 1s presumed to be due
to the fact that the orgamsm 1s 50 often present mtracellularly
and simply not accesstble to any other agent except chloramphen:
col which has the property of bemng able to penetrate the cell
wall readily

Treatment m the ty phoidal ty pe should be prolonged after the
usually suggested course of chloramphentcol of two weeks We
have observed a rather disheartenng mncidence of relapse 1
patients stopped after two weeks and I thimk the course of treat
ment should be at least three weeks In the very severely 1ll patient
who has salmonellosis the use of adrenal sterords may be consid
ered and this 1s probably one of the few mfections where there 15
some rationale These organisms produce many of thew manifes
tations by means of endotoxin action The cortico steroids have
been demonstrated to have the property of neutralizing the effect
of endotoxns This does not apply to exotoxins which meiden
tally are not produced by these organisms So m patients who
appear towc the simultaneous use of specific chemotheripy and
corticosterords may well be mdicated

The Salmonella carrrer state which occurs unfortunately rather
frequently followng mfections and 1s also found not rarely 1n the
population at large 1s one of the worst chemotherapeutic prob
lems with which we have to deal and 1s almost a hopeless one T
a pattent sheds Salmonella mncluding $ typhi following the dis
ease and does not clear m a few weeks he 1s quite ikely to remam
. carrser for some time and perhps permanently Choramphent
ol which 15 quite effective m the acute disease appears to hue
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no effect whatsoever on the carmer state nor do any of the other
standard chemotherapeutic agents We have had two patients
however who have been able to clear with penicillin - One does
not think of pemcillm as bemng active against gram negative
orgamsms and mdeed 3t 15 not very active but some Salmonella
are mhibited by very large amounts of pemaillin and fortunately
pemallin can be rather easily concentrated m the gallbladder
some fifty tunes or so By guuing massive dases of peraillin we
have been able to abolish the carrer state 1n a few gallbladder
carmiers  This 15 not a particularly practical procedure but this
happens once in a while and 1s perhaps worthwhile recalling

Perhaps the commonest bactenal diarrhea we see today 1s one
largely of our own doing and this 15 staphylococeal diarrhea
There are two forms of this disease which I think we should
distingwish 1n our minds  The one 1s staphy lococcal food poson
g with which we are all familiar and undoubtedly all have had
This 15 not an infection but 1s cused by a preformed enterotoun
which 15 a violent gastromntestinal wmtant and which after a short
mncubation period usually four to twelse hours produces a syn
drome with which you are all famihar  Staphylococeal food
poisoning may In severe cases produce neurological symptoms
which have on many caused susp of the possibil.
of botulism I refer to the weakness and blurring of vision which
occur quite commonly m severe staphylococeal food poisonmg
but may be confused with the early cranial nerve lesions of botu
Iism which however 15 rather rarely associated with a gastroen
tentss of any proportion often quite the contrary The treatment
of staphylococcic diarrhea consists primanly f necessary 1n re
placement of fluid and electrolytes At times this 15 truly an
emergency procedure These patients mav be mn quite profound
shock and may be very dehydrated all in the space of a very brief
time We had a house officer i the San Francisco Hospital who
comed a sery apt term for people coming m with severe diarrhea
of this vanety e called them “mstant people 1f you simply
2dded some flind they were re constituted Ths 15 the case with
staphylococenl dirrthen It as violent but brief and except
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debilitated persons 1s not assocrited with mortality

The other type of staphylococcal diarrhen 1s very much more
important and unfortunately 1s a disease of hospitals and s largels
produced by doctors This 1s of course stiphylococeal enteroco
Iitis which has probably 2Iwavs evisted and never been empht
sized until recent years This occurs generally sperking m two
circumstances 1 people wha have been operated on wd par
ticularly whose gastromntestinal tracts hive been operated on
(this 15 by no means exclusnve) and m people who have recen ed
chemotheiapentic agents most notorously the tetricy clne drugs
and particulrly oxytetracycline although this may sumply repre
sent the fact that this drug was used so much more frequently
than other tetracyclines until recently

The disease anses by reason of change m bowel florn There
seems necessarily to be some sort of balance n the flor of our
respiratory and gastromtestmal tract  If this be altered unhappy
events may transpire nd result 1n super mfections with 1 staphy
Jococeus resistant to the drug bemg, admmistered n 1 debilitated
person  This not only may produce the most violent of entero
colitis but also 15 not rarely 1ssociated with bactercmia wd
sometimes wath diseases such as lung, abscess memngitis or the
hke I think prevention here 1s the witch word and I i sure
now 1n most hospitil routines so called chemoproplivlius 15
decreasing and particularly the routine use of tetreyclme drugs
following one sort of surgery or anothcr I thmk m wmy mstance
where we are thinking about chemoprophylias m amy diseise
we mught weigh very carefully the risk of drug wdnumstraion
agamst the nsk of the mfection we are anticipating

Staphylococeal enterocolitis must be suspected m amy one
having a drarrhea ansing followmng surgery or most particuluh
when associated with chemotheripy particululy with tetracy
cline However this causes at times unnecessary worry  smce
as you know many antibiotics produce loosc stools

Staphylococeal enterocolitrs 15 charactenstically much morc
severe thwn simple drug mduced dirrher and usually 15 15soct
ated with fever Howeser Al other things bung equal if 2 patient

under these circumstances gets diarrhea T think one should stop
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the antibiotic being g1ven unless 1t 1s necessary to preserve his
Ife

The stool culture 15 wsually teemmng with coagulase positne
hemolytie staphs lococens aurens  The treatment primanly con
sisty of discontimuing the antibiotic which has selected tlns resist
ant agent to replace the normal bowel flor:  Secondly comes the
replacement of flud and electrol tes and the treatment of shock
1f necessary since these people often have disturbances of therr
flurd and electroly te metabolism by reason of ther ongmal fllness

Fnally and probably least important although 1t would take
a brave mn to neglect 1t 15 the treatment of the staphylococcal
mfection itself This should be some agent actine tgamst the
staphylococeus currently present m your hospital and if for
nstance erythromy cin 1s actn e agawmst your hospital staphylocoe
cus 1t should be the drug of chowe Chloramphenicol also 1s
actine aganst a rather large number of so crlled hospatal staphy
lococer One might also use novobiocin and one could perhaps m
addition gne neomycm or kanamyern orally 1 must agan empha
sizc the important feature 1s prevention of this disease wherever
possible

There 15 another variety of superinfection also probably related
n most cases to chemotherapy though ccrtamly not mvanably
so mduced Enterocolitis may be due to other orgamsms thwn
the shph)]omccus This seems prone to occur 1n post operatne
patients puticularly those having had gastromtestmal surgery
It c1n be due to 1 vanety of orgamsms Ve have noticed 1t 1s
often due to I's aeruginos so called pyociner Apparently cer
tam species of proteus can also produce this svndrome and 1t 1s
Lkely that other orgamsms can do likewse If 1t 1s related to the

d 1tion of ck herapeutic agents this of course should
be stopped and if the etwology can be readily determined then
on should sclect a chemotherapeutic agent active agamst that
organism  The catch 15 of course that there are few agents actne
agunst proteus and pseudomonas bemng for practical purposes
}Imllc‘d perhaps to neomyem m the former and polymyxin 1 the
atter

Doctor Grossman sill tell you latcr about the pathogenmc
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strams of E coh® which are now recogmzed as an mmportant
cause of diarrher 1 infants and these probably also ciuse darrhea
1 adults

I think we should also for completeness discuss diarrheas due
te amocba and flagellates and the like i brief I dont thinh we
have to emphasize the possibility of amebuasis as the cause of
acute and chronic diarrhen While we m this area don t encounter
1t frequently m climcal form 1t happens often enough particularly
m this day of wide travel and I might add particularly m
Meuco that this disease must always be considered Panstolo
gists who have spent their Iives 1n the Onient use stool cytology
to distinguish between amebiasts on the one hand whose exudate
charactenstically 15 mononuclear and the so called bacillary
dysenteries whose evudate 15 normally polymorphonuclear

There 1s one brand of diarrhea that I feel has been very much
neglected This 1s a personal matter with me having been a vic-
tim along with some of my farmly and friends and this 15 diamhea
due to Giardia lambha You will notice 1n most testbooks that this
1s of doubtful pathogemcity 1 am willing at the drop of a nt
to mahe an affidavit that this 15 1 genwne pathogen and m 1o
mean proportion At least the Meucan variety Tlus produces 2
rather stnhung syndrome which should be rather eastly recog
nmzed The flagellate invades the duodenum and bihary tract
Then one has a duodenal ulcer Iike syndrome associated with
rather miserable diarthen consisting of large foul bulky stools
This can go on for weeks and months The diagnosss 15 easily
made by examination of the stools The trcatment 1s Lsted m
the textbooks where 1t 15 even mentioned 15 Atabrine® The course
usually mentioned 15 five days which I can assure you 15 1mde
quate It produces mmediate symptomatic rehef and 15 almost
as promptly followed by relapse It should be continued for at
Jeast exght days and perhaps longer gnen in doses of 100 mg
3 tumes a day

Ve have touched Lightly then on the etiology and pathogenesis
of our many common diarrhe1s and some not so common I think
we must always bear 1n mind the many possibilities although
most of those who complam of acute diarrhea will hwve a bemgn

viral vanety
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DIARRHEA IN THE YOUNG CHILD
PROBLEMS IN MANAGEMENT

Moscs Grossatan M D °

THE most common complunt seen 1 the younger age group
relative to the gastromtestinal tract 1s diwrrhea It Wso remains
one of the more sentous diseases of mfants Figure 1 shows thit
although the deth rte from drrrhea has decreased m the Umited
States 1 other countries 1t still remuns very igh  In addition
a starthingly lnrge percentage of the exposed nfants succumb 1
epidemics which occur m newborn nurseres

Diarrhea can be defined as 2 condition 1 wlhich an mereased
volume of stools 15 produced by hy permottlity of the gistromtestt
nl fract resulting m a loss of water and electrolytes which en
be very detrimental to the mfwnt

As with many other biological phenomena 1t 15 sometimcs hard
to know where normhity ¢nds and where pathology begms Foi
example a breast fed baby will hwe more stools normally and
they will be more hiquid thin those of a bottle fcd baby  The
type of fcedmg an mfant rccenves will determie to 1 great de
gree the number wnd consistency of lus duly stools

Tigure 2 shows the men figure accomp wed by the standand
desiation for the number of stools passed by a healthy mfnt
Note that a four day old nfint can hwe 1s many as 10 stools
within the hmits of a mean plus 3 standard deviations

Assstant Professor Department of Pechatrics  University of California Sclcol
of Medicine San Francisco
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CAUSES OF DIARRHEA
\Most of the mfectious diarrheas have been discussed by Dr
Henry Bramerd and I will not consider the problems of Salmon
ella Shigella or the viral and parsitic diarrheas which occur
pediatrics as they do m adult medicine  These spearfic mfections
of the gitromtestmal tract may be particululy severe on oc

DEATHS FROM DIARRHEA AND ENTERITIS UNDER ONE YEAR PER 100000 LIVE
BIRTHS 1N MINE SELECTED COUNTRIES 1953

Deaths per 100000 Live Births

[ 1,000 2,000 3,000 4,000

PORTDOAL
VENEZUSLA 1952
uEXco

CRILE

IAPAN

CEYLON

FINLAND

UNITED STATES

IWEDEN

Fig 1 (From Current Status of the Infant Diarthen Problem Ann
pacchat fenn 3 677 690 1957 ) Vith permussion from Myron E Wegman
M D

cston and m the very young my be accompanied by consider
able tovieity One mfectious problem however 1s umque to
peduatnes  the enteropathogenic E colt It 1s important to think
of this infection nd to recognize 1t because (1) these particular
E coli are mdistinguishable on an cosn methylene blue agar
plite from the normal flora of the bowel (b) these infections
cause epademics i nfaney particularly among the newbom (c)
they ey a Tigh mortality and (d) specific treatment 1s avail
able for them—namely neomvan  In babies under six months



DIARRHEA IN THE YOUNG CHILD
PROBLEMS IN MANAGEMENT

Moses Grosssian M D

THE most common complunt seen 1 the younger 1ge group
relative to the gastromtestinal tract 1s diurhea It also remans
one of the more serious diseases of mfants Tigure 1 shows tht
although the death rate from drurhea his deereised m the United
States 1n other countries 1t still remans very lugh  In addition
a starthngly large percentage of the exposed nfants succumb 1
eprdermes which oceur m newborn nmisertes

Duarrhea can be defined s 2 condition m which an mereased
volume of stools 1s produced by hypermotility of the gastromtestt
nal tract resulting m 2 loss of water md electrolytes which cm
be very detrimental to the infant

As with many other biologieal phenomena it 1s sometimes hard
to know where normility ends and where pathology begmns For
example a breast fed baby will hue more stools norm Ay wnd
they will be more hqud than those of 2 bottle fed baby The
type of feeding an mfant recenes will determmc to t grait de
gree the number nd consistency of his duly stools

Figure 2 shows the men figure wccompamed by the st wdrd
deviation for the number of staols passed by 1 lealthy mfmt
Note that a four day old fant can hwe 15 many 18 10 stools
within the hmts of a mean plus 3 stand ird devittions

“Assistant Professor Department of Pediatrics University of Californi1 School

of Medicine San Francisco
234
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TABLE 11
ExtEROPATHOGENIC E CoLr

053 B3
0111 B4
026 B8
086a B7
0112a
0112¢ B11
0127 B18

demic ontbreak 1t would seem mportant to look for this as a
cause This means that the Iaboratory has to be prepared to do
serotyping of E col  If enteropathogemc E colr are found
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Fig 3 (With permussion from Merln I, Cooper M D to reproduce
from his article Eschenchia Coli Associated with Infantile Diarthea
Ann N Y Acad Sc 6678 89 Aug 10 1956 )

neomyemn can provide very effectne therapy Fig 3 shows the
results of antibiotic sensitvity tests and compares neomycin with
other antibiotics
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Fig 2 (With permission from Horace L Hodes M D

from Ius article The Etiology of Infantile Diarthea mn Adv m Pediatncs
81352 1956 )

to reproduce

these infections are far more common than 1s sometimes rec
ogmzed

Table I gives the expenience at Children s Hospital of Michigan
and mdicates that out of 460 cases of diarrhea m mfants 106
were due to enteropathogenic E col whereas only 10 were due
to Salmonella 4 to Shigella The E coli were serotyped on the

‘TABLE I
CHrLoREN § HOSPITAL—MICHIGAN
Enveyuc Duarreea 1N INFANTs Ocr  54—Jone 55

Total cases — - — - - _ 460
Enteropathogemc E ool _ - 1068
Salmonella  __ - ~- 10
Shigella - J— .- .. 4
Undetermmed E Coli present— non pathogeme — _ . 287
Uandetermmed .. - - 52

basis of ther O H and k antigens and seven types (Table IT)
were considered to constitute the enteropathogenic group
n mstances of diarthea m small babies particularly m an ept
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TABLE I

Evvenoramocenic E Corz

o3 B3
o1t B4
0.8 BS
0862 BY
0112
01l.e Bi}
0127 BIE

demic outhreal 1t would seem important to look for this as a
cause This means that the laboratory has to be prepared to do
serotyping of E ool If enteropathogemc E ool are found
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Fig 3 (Vith permussson from Merhn L Cooper M D to reproduce
from lus srucle Eschenchia Colt Assocuted with Infantle Diorrhea 1
Ann M Y Acad Sc 66 7889 Aug 10 1938 )

neomycin can provide ven effectine therapy Fig 3 shows the
results of antabiotic sensitinaty tests and compares neomyain with
ether anttbiotics
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We might now consider some causes of diarrhea other thin
mfection

Ovcrfeeding 1s 1 quite common ctuse of the milder degrees of
diarrhen  While not resulting m profound dehydration 1t does
produce a great number of malodorous stools Improper formulx
with meresed fat content or more than comfortable amounts
of formul1 en produce this condition Taking a careful feeding
history from the mother will usually make the dingnosis cletr

Parenteral diarrhea, which 15 commonly placed high on the
st of causes of diurrhea i small children 15 actuilly not very
common  Although otiis media or pneumonia c¢an be tecom
ped by diarrheq the latter 15 seldom the presenting symptom
and 1s m fict no more common than other gistromtestinal symp
toms rccompanymg respiritory nfeetion  The principal reason
for ke¢ ping 1t m mund 15 to emphastze the fact that the chld who
has diurhea Iike any other sich child 1s entitled to 1 complete
physicn]l exammation  Parenteral diarthea may 1o represent
a combined respiratory and mtestinal nfection by one of the
ECHO viruses

Metabolic Diarrhea Tn this group e those babes who are
mtolerant to 1 particuln food substmce The classte example
15 celiee disease where 1 specific intolerince to gluten ewsts and
where elmm1tion of wheat from the diet corrects the bulky fatty
foul smelling stools Fibrocystic disease 1s another enzymatie dis
order where decrewsed pancreiic function mterferes with the
proper digestion of food There 15 1 hrge group of similar condi
tions 1 which fit and carbohydrate are poorly tolerited by the
duld

Milt allergy 15 not 1 uncommon cause of diirrhen Usulle
thus 1s associated with 1ibdommnl pun or cohe with blowing nd
with vormting It 15 dufficult diagnosts to establish It 1s also
difficult to be sure whether m any gnen pitient the problem
1s milk lergy or mulk mntolerince The presence of m allergic
famly backgronnd should be detcrmmed  Further duagnostic ad
mght be obtuned by finding, eosmophils m rect1l mucas  The
best way to explore this possibility 1s by climmation of milk from

the diet for 1 period of time
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We might now consider some causes of diarrhea other than
mfection

Overfeeding 1s a quite common cause of the mulder degrees of
diarrhea Whle not resulting mn profound dehydration 1t does
produce a greit number of malodorous stools Improper formuh
with mcreased fat content or more than comfortable amounts
of formula can produce this condition Taking a careful feedmg
history from the mother will usually make the diagnosis clear

Parenteral diarrhea, which 1s commonly placed igh on the
hst of causes of diarrhea 1n small children 1s actually not very
common Although otihs medra or pneumoma can be tccom
pamied by diarrhea the Iatter 15 seldom the presenting symptom
and 1s m fact no more common than other gastromtestmal symp
toms nccompanyng respiratory mfection The prmapal reason
for keepmg 1t n mind 15 to emphasize the fact that the cluld who
has dinrrhea like any other sicl cluld s entitled to a complete
physical extmmation  Parenteral diarthea may also 1epresent
2 combmed respiratory and mtestmal infection by one of the
ECHO viruses

Metabohc Diarrhea Tu this group are those babres who are
mtolerant to 1 particular food substance The classic example
15 cehac disease where 4 specific mtolerance to gluten evists and
where elmnation of wheat from the diet corrects the bulky fatty
foul smelling stools Fibiocy stic disease 1s another enzymatic dis
order where decreased pancreatic function terferes with the
proper digestion of food There 1s a large group of similar condt
tons 1 which fat and carbohydrate are poorly tolerated by the
child

Milk allergy 1s not 1 uncommon cause of drarrhea Usually
tlus 15 associated with abdomunal pam or cohic with blotng and
with vomitmg Tt 15 2 difficult diagnosis to establish It 1s also
difficult to be sure whether 1 any gnen patient the problem
1s nulk allergy or mulk mtolerance  The prescnce of allergic
fannly background should be determmed Further dignostic aid
might be obtamed by finding eosmophils n rectal mucus  The
Dest way to explorc this possibilits 15 by ehmmation of milk from

the diet for a period of time
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than chionde some of them have more potassium than others

In caleulating the amount of electrolytes and water that should
be gnen a good scheme 15 to replace (1) the estimated defiat
(2} the daily requirement and (1) the contnwing losses from
the gastromtestinal tract There are many ways of handhing the

ek p S are not ded What
ever scheme one uses st should be ssmple enough to apply wathout
the use of a shde rule or tables of data

USE OF ORAL ELECTROLYTES

The standard way of treatng drurheas at home has been to
have the mother gne the baby smail amounts of efear water

TABLE i
COMPOSITION OF SOLUTIONS FOR PARENTERAL AODMIMSTRATION
{(mEq/her)
Mg ] K

Normal sabwe . Rp—— 150 0
M/8 Na hetate. — —— 187 14 13
123 soloton - . . e . 78 48 o

1 past /8 solution

2 parts 98> NaCl

3 pasts 5% glucose water
Lactate Ranger { Hartmazo} - 131 107 4
Damows - oo L o 2 104 35
Plasma .. . - - 14 100 s

Smce the loss was not only that of water but also of electrolytes
1t was felt that it rught be wise and mught forestall hos pitalization
m the future if the mother were to admuuster electroly tes while
gomg the water Thus resulted at first i the adwvice that 1 certam
amount of salt and sugar be added to the water and then led to
the use of various prepared oral el Iy te sol The com
position of some of these s shown w Table IV

As expenence i the use of oral electrolytes has become greater
several problems i thew use have become 1pparent

(1) Electrolstes are sometsmes nsed orallv n 3 severely dehy
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stool might lose from 10 to 50 cc of water 10 stools could lose
500 cc of water This amounts to 103 of an 11 pound babys
water content Generally speaking in the small infant 5% dehy
dration begmns to be serious 10% dehydration 1s very sertous and
requires hospitalization and mtravenous therapy 16 or 17% dehy
dration 1s usually fatal

The presence of severe dehydration—sunken eyes sunhen
fontanelle poor sk turgor dimimshed amount of salna—may
be quickly recogmzed 1n a severely dehydrated baby A vety
helpful thng mn estimating the degree of dehydration 15 the
weight declime Daily werghing will give a very good progress
report Absence of urine 1s also helpful but 15 sometimes ob
scured by the fact that one does not know whether the diaper
15 stamned with urine or drarrheal stool

FLUID AND ELECTROLMTES

In a general way 1if a child 1s dehydrated enough to requre
parenteral fluds and electrolytes these should be given by the
mtravenous route and not by hypodermoclysis This latter 15
the lazy mans way of giving fluuds Tt 1s much less effectve and
sometimes harmful m that it delays proper therapy

Stools are almost always hypotomic and as a general rule 2
baby with diarrhea and resultant dehydration should be gien
more water than electrolytes The solutions should be approx
mmately one half 1sotonic

In a baby whose loss of electrolytes 1s due entirely to diarrhea
more sodm 15 lost than chloride so that replacement solutions
should grve more sodium than chlonide In the treatment of
diarthea physiologic salme 1s an unphysiological fluid

Darrow and many others have focused our attention on the
mmportance of potasstum m diarrheal states and the difficulty m
correcting the child s state without the admnistration of potas
sum However potissium should never be given until the child
15 unmatig

Table III shows the composition of solutions for parenteral
admmstration which are commonly used m treatment of infants
with diarthea They are all hypotonic and all contain more sodtum
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than chlonde some of them have more potassium than others

In calculating the amount of electrolytes and water that should
be given a good scheme 1s to replace (1) the estimated deficit
(2) the daily requrement and (3) the continuing losses from
the gastromtestinal tract There are many ways of handhng the

Teul Compl d sch are not ded What
ever scheme one uses 1t should be stmple enough to apply without
the use of a shde rule or tables of data

USE OF ORAL ELECTROLYTES

The standard way of treating diarrheas at home has been to
have the mother give the baby small amounts of clear water

TABLE III
CoMpOSTTION OF SOLUTIONS FOR PARENTERAL ADMINISTRATION
(mEq/hter)
\a cl A

Normal salwe e 150 150 [
M/6 Na lactate. [ L]
123 soluton . — 78 49 [

1 part \/6 solution

2 parts 983 NaCl

3 parts 5% glucose water
Lactate Ringer (Hartmann) 131 107 4
Darrows _..____ 122 104 33
Plasma — 14 100 5

Smce the loss was not only that of water but also of electrolytes
1t was felt that it mught be wase and mght forestall hospitalization
mn the future 1f the mother were to admmster clectrolytes while
gwing the water This resulted at first in the advice that 1 certan
amount of salt and sugar be added to the water and then led to
the use of vanous prepared oral electrolyte solutions The com
Dosition of some of these 1s shown i Table IV

As expenence in the use of oral electrolytes has become greater
several problems 1 their use have become apparent

(1) Electrolytes are sometimes used orally i a severels dehy
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TABLE I\
ELecTROLYTE CoMPOsITION OF ORAL Fruims

(mEqrshtcr)

\a S
Skmmb . . _ 2% 40
Half strength sham milk -l 20
Breast malh . - . _ 10
Envaporated malh | _ . _ A
Orange jutce 40
Lytren e e B0 -0

drated cluld when they should have been given parenterally
Oral fuids are useful only 1w the prevention of disturbed water
and elecholste balance not sn 1ts correction Thus oral electro
Iytes mught be smtable m cases of nuld diarrhea or m the more
severe cases after balance has been restored by parenteral
means

(2) Sometimes the mother feels that if 1 httle medicine 1s
good more 15 better  Admmstration of more than the prescribed
amount of oral electrolyte solutions assocrated either wath further
admmstration of nulk or shimmed milh—which 1s high m solute~
or with temporanly decrewsed renal function due to prerenal
azotemir can result 1 A serious hypermatrenue state These
states are seen more frequently m clhnical pediatrics of Iite and
are often associated with mproper use of such solutions Childien
whose diarther bas been complicated by hypematremn are
sicher not uncommonhy have centril nenous system mamfesta
twons nd are certunly very much harder to tieat

TO FEED OR NOT TO FEED

The comventiona] manner of treating severe diarrheas has heen
to starve them There 1s no question thit the most effectn¢ nd
most riprd wav of decreasing the number of stools 1s complete
starvation  Chung and Holt have done a great scnvice m ponting
out the great dangers which are mherent 11 contmued starsation
The biby who has been stanved a day or two w 1l have frequent
soft green stools upon attempted feeding these are really stan
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tion stools Unless thewr nature 15 recogmzed further starvation
may pioceed with depletion of energy reserves decrcase m the
cluld s resistance and sometimes result m denth  Holt and Chung
further showed that feeding babies with diarrhea who were not
vomiting resulted m a net gamn rather than loss of flmd although
the number of stools per 24 hours was mcreased The babues
retamned more fluids than they lost by the gistromtestinal route
They suggested that infants with diarrhea be fed This recom
mendation was not completcly accepted because it was somewhat
msmterpreted

In the first place some physicians who took 1t as license to
feed babues with severe diurrhea counted the flud they took by
mouth as total flmd intake This did not work out well at all A
severely dehydrated child whether it 1s fed or not should recerve
the required amount of flmd parenterally

In the second place whether 1 child 1s at home or in the hos
pital the mother looks for therapeutic results m terms of decrease
i the volume of diarrheal stools Besides pleasmg the mother
there are other ady wtages m arresting the diarrhea more rapidly
—dimmished 1mtation of the buttocks and possibly shorter hos
pitalization.  Feeding s likelv to mercase the duration of the
diarthea  Starvation therefore has certan ments but no clild
should cver be starved more than 24 hours no matter what hap
pens to the stool

DIETARY REGIMEN

Following mmtinl starvation boiled shimmed mulk is often used
to start feeding . diartheal states Recently this method has
come under question because of the problem of hypematrerua
Skim milk 1s a hugh solute flud and m a dehydrated chuld it may
present an overload of solutes for the kidney to create resulting
m hypernitremin  HAlf strength boiled shimmed milk would be
the answer to this objection An mimmature gastromtestmal tract
which has been ymitated by a few days of diarrhea 1s capable
apparently of passing through undigested protem this possibly
could make a child allergic to mulh  Tough milk curds mav lso
be somewhat wntatmg  For these reasons one miht give some
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thought to the use of other products such as soybear, nutramugen,
banana formula or meat base formula

DRUG THERAPY

Fmally we might consider the use of drugs i therapy Dr
Bramerd has covered the use of drugs m the treatment of Shigella,
Salmonella and parasitic mfections His remarks are appheable
to chuldren as well as adults As has been mentioned previously,
neamyein 1s the drug of choice mn the treatment of enteropath
ogenic E coli  The dose 1s 100 mg/hg/day by mouth It is barely
absorbed and has a mmmmum of untoward effects Necdless to
say 1t 1s of no help whatsoever i the treatment of the common
viral drarrheas

Various pectins are commonly used to bind the stool Apple
w varous forms mcluding powder falls 1n this group smce 1t
contains as much pectin as 1 number of common preparations
These drugs do no harm do bind the stools somewhat but really
exert very hittle influence on the course of the diurhea except
to make the mother feel that something 15 bemng gnen

Paregoric which 1s s0 useful in the treatment of adult dirrheas
has very Iittle place i the management of the mfant or young
chuld It seems rather hazardous to let the mother have paregonc
at home—again for the reason that she mmght think that «f 2 lttle
medicmne 1s good more 15 better  Phenobarbutol and belladonna
are often used to decrease gastromtestnal motity They have
some shght effect mn this respect but are really more useful and
effective if cramps are a presenting problem

Finally it has been shown that the child may hme failv

guficant hy poprothromt followng a prolonged drrrheal
state For that reason prolonged diarrheal state should probably
be followed by the admmstration of Vitamm k

CONCLUSIONS
This has been 2 very ripid survey of some of the problems
which are encountered 1n the management of diarrhea m the very
young The pomnts which T have tried to emphasize have been
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(1) the recogmtion of eprdemics of enteropathogenic E colt
{2) the recogmition wnd proper parenter il treatment of dehydra
tion and finally (3) the occurrence of the hypematremic state
in darther and 1ts presention
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REGIONAL ENTERITIS
Huco C Moerter M D PuD ®

Regional ententis 1s a disease mamfested by pronounced m
crease m mtestmal motility It 1s charactenstic therefore that
patients having this disease complain of diarrhea and abdomnal
cramps  Although the medical hustorian Hyman I Goldsten
traced descriptions of cases back to Morgagn: mn 1761 1t was not
until 1932 that Crohn published his classic study descnbing the
fundamental chinical picture of this disease 1¢ 2+ In addition to
the common complamnts of diarrhea and abdominal cramps fever
loss of weight anemia pertanal abscesses and fistulas are fre
quently found Occasionally a mass m the right lower quadrant
1s palpable Pathologically the lesions in the mtestine are char
actenized by a granulomatous necrotizing ulceratmg and cica
tnizing process frequently accompamed by fistulas ansing from
the lesion n the small bowel and extending esther to the neigh
boring viscera or to the abdommal wall

Crohn used the name termunal 1laitis to describe the first 14
cases he reported Although the terminal ileum s mvolved n
80% of the cases the present pathological concept of enteritis
recognizes a more widespread distribution of the lesion through
out the gastromtestmal tract * * 1 At present the accepted term
for this disease 1s regional ententis 0 9t

INCIDENCE

The esact incidence of regional entenitis 1s unknown although
modern techniques have increased the frequency of diagnosis
1t seems to oceur at any age In a study of 600 patients at the
Mayo Climie the age at onset varied from 4 to 74 years how

T aewstant Professor of Medicne Uncrsity of California San Francisco

246



Regional Enterttis 247

ever m 76% of the patients the discase first appeared between
the ages of 11 and 35 7 Famadlal suscephibility seems to be a
definite factor m 1ts occwrence The sex madence 15 not signifi
caut

ETIOLOGY
The, etiology of this disease remains unhnown  The multiphety
of the theones ad d md the ttled nature of Yus

problem  Bactersal protozeal and vwal agents have heen con
sidered in turn as have sarcoidosts allergs trauma and emotional
factors Smce the c}uef pathologse feature of this disease 15 a
noncaseatng t i tubercualosis was fong con
sidered to be a causatne factor  However remy eshigation of this
problem by Jaboratory cultures and anmal mwoculation seems
defimately to mule out tul

A recent description from Denmarh of ddettis w piys suggested
an anatomical distnbution sunlar to mans and pointed to the
possibility of uswng, a lab y anunal for the study of this dis
ease’t A fype of setrs has been deseribed m cocher spamel
dogs ¢ Up to the present tme no causative agent has heen
wentificd nor has 1t been possible o transfer the disease expen
mentally Although there s a close sunslanity between the pig
dettis and regronal ententis w man 3 hstologie study reveals
absence of giant cells and tubercles m the porcine dleitis

Since the histologie preture m regional ententis 15 sumlar to
sarcordosis there has been much speculation as to whether the
two condittons are wdentical However patients with sarcoidosis
rarely have an wvohement of the small bowel and the disease
1 1ot ted with the app of histulas or with rectal
compheations ?

Because many patients with regional ententts have found that
foods such as nulk aggravate thesr condition 1t has been hy pothe
sized that altergy or hypersensitnaty 15 2 causative factor 3 Thus
theory has not as yet recened general acceptance and proof of
this hy pothesis s Iimuted by the wethods of research m the field
of allergy

The charactenstic pathologe feature appears to be lymphang
s Lesions rescmblig deitis have been produced by feeding
anmmals finely dinided sihicates  These espenments are sigmfi




REGIONAL ENTERITIS
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Regional ententis 15 a disease mamifested by pronounced m
crease an intestnal motthity It 1s charactenstic therefore that
patients having thus disease complain of diarrhea and abdommnal
cramps  Although the medical Iustorran Hyman I Goldstem
traced descriptions of cases back to Morgagni m 1761 it was not
until 1932 that Crohn published his classic study describing the
fundamental chimcal picture of this disease 1 2+ In addition to
the common complamnts of darthea and abdominal cramps fever
loss of weight anemia penanal abscesses and fistulas are fre
quently found Occasionally a mass i the right lower quadrant
1s palpable Pathologically the lesions n the mtestie are char
acterized by a granulomatous necrotizing ulceratmg and cica
triang process frequently accompanied by fistulas arsing from
the lesion m the small bowel and extending erther to the neigh
boring viscera or to the abdonunal wall

Crohn used the name terminnl latis to deseribe the first 14
cases he reported Although the termmnal ileum 15 imvolved 1
800 of the cases the present pathological concept of ententis
recognizes a more widespread distribution of the lesion through
out the gastromtestinal tract * * ! At present the accepted term
for this disease 1s regional ententis 3¢ 31

INCIDENCE

Fhe exact ineidence of regonal ententis 1s unknown although
modem techmques have increased the frequency of diagnosis
It seems to occur at any age In a study of 600 patients at the
Mayo Chinic the age at onset sarted from 4 to 74 years how
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becausc of pressure on the artennal lumen  The secondary changes
consist of ulceration cicatnization and stenosts which may dom:
nate the microscopic picture and obscure the primary speafic
features that give nse to them

Recently there has becn mterest m the aberrant pylorte glauds
resembling the Brunner type of mucus producing glands, which
has ¢ been found 1 over 80% of patients with regional ententis 1712
The sigmficance of this finding 1s not immediately apparent and
more studies must be done to confirm and extend this observation

SYMPTOMATOLOGY

Ina of its symy complex regional entenitts must
be considered separately as acute enteritis and chrome ententis
Acute entcritis 1s manifested by diarther abdominal cramps
fever local abdonunal tendemess wsually m the nght lower
quadrant and leukocytosis Al the signs and symptoms of acute
appendicitis may be present and oceasionally surgical interven
tion 1s necessary to elimmate the possibihty of acute appendiciis
Chrome regional entenitis s mamfested by mtermittent cramps
nght lower abdominil pain diarthea fever malnatntion palpa
ble abdommal mass loss of weight fistula formation occuly
blood m the stool and leukocytosis In severe cases stearrhea
multiple vitamm deficiencics and electrolyte disturbances muy
oceur

DIAGNOSIS

The » ray exammation 1s the most mmportant diagnostic pro
cedure The strng sign 1s charactenstic and was first described
by Kantor it results from the narrowed lumen of the terminal
aleum 1% This sign 15 one of the first a ray charactenstics of the
discase to be recognized but it 15 not pathognomonse of regional
ententis because 1t may also appear in tleocceal tuberculosts and
sarcom1 The strg, sign wsually mdicates however that the
discase has been present for a long, time It represents severe
stcnosis and eicatrization of the wall of the bowel Marshak and
Wolf ! found that the carlicst changes i the course of the dis
case are blunting, and thichemng of the mucosal folds With
further progression of the ulceratng process the mucosal pattcrn
disappears and the bowel becomes rgid  There may be post
stenotic dilatation and fistula formation from bowel to bowel
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cant because results seem to mdicate that matenals withn the
mtestinal stream may enter the Jymphatic system and set up an
mflammatory reaction

In the vast majonty of patients the ital disease 1s m the
termmal leun  Diversion of the fecal streun by a short circwiting
operation 1s often followed by regression of the process m the
excluded areas of the mtestme When the disease recurs m a
patient who has had a resection, 1t 15 usually localized 1n the new
termmal leum  These obserations suggest that there may be
some agent present mn the mtestinal stream wlich imbiates the
disease process There may be more than one such agent

The role of abdommal trauma m the mmtiation of regonal
ententis 1s difficult to detarmme although there are many patients
whose clinical hustories suggest such a causative factor

Bactenal protozoal and viral agents have been thoroughly
studied So far nonc of these has been demonstrated to be the
causative agent and the possibility of a bactenal basis for the
disease probably his been elmmated However the theory of
a viral ongmn has not been completely discarded Modern virology
may give a partial answcr to this problem

There seems to be no immedately apparent personality profile
associated with appearance of the disease although no large
groups have been thoroughly studied from a psychoanaly ic pomnt
of view %13

PATHOLOGY

Most observers accept regional entertis as a distinct chimcal
entity but theie 1s some dispute s to its pathologic specificity
Detailed studies by Hadfield Warren and Rappaport have dem
onstrated the charactenistic listologic features of the distase
Hadficld stressed the localized submucosal lymphoidal byper
plsia with formation of noncaseatmng giant cell tubercle Iihe
systems ¥* Warren nd Rappaport *  pointed out that thesc
are prmanly localized n the prohferating endothichal cells within
the lacteals Tlus prolferation gives an imtial picture of struc
tural lymphangiis  The mucosal myolvement 15 a sccondary
phenomenon The pnimarv lymphangitis with cosmoplul and
lymphoid cells forms a conglomerate mass of grant cclls  Thesc
primary changes result 1 milammation and fibrosis  possibly
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Surgreal Approaches

The type of surgical mteryention 1s stil a controversial sub
ject The ongmal approach d of of the inflamed
portion of the bowel This was founded on the sound surgical
principle of removal from the abdominal cavity of the obviously
pathologic bowel Subsequently an exclusion or short circwiting
type of operation became widely used The surgical mortahty
was somewhat less m the one stage procedure and recurrence
rate probably no greater than that followmg pnmary resection
Occasionally upon re entening the abdomen for an electis e resec
tion of the previously mivolved bowel the surgeon would find
marked resolution of the active process This obsen ation added
further support to the short circuiting operation as the surgical
treatment of choice

The relatne ments of the accepted methods of surgieal treat
ment are difficult to evaluate since the results are subject to
vanous interpretations and differ considerably i climics employ ing
sumilar techmques It 15 however generally agreed that transce
twon of the 1leum abow ¢ the affected loop of bowel 15 imperatne
The amm 15 to Jocalize the lesion and to prevent extension of the
disease  The type of ileocolic anastomos:s vanes with the surgeon

VMedical Treatment

Since the etiology and pathogenesis of the disease are as yet
unknown all attempts at medical management are strictly sup
portne In general the regimen should provide (1) rest (2)
adequate nutntion with a lugh calonc low residue diet (3) ant:
durrheal medication (4) control of mfection by antibiotics and
chemotherapeutic agents and (5) replacement of blood

Rest both physical and emotional 1s an mmportant factor in
the treatment of a patient with regional ententis Dunng the
acute phase complete bedrest with only bathroom privileges 1s
mdicated  Although there may not be a specific psychogenic
basis for regional entenitis the emotional state of the patient
must be carefully evaluated A& sound physician patient relation
ship 1s important m the ¢ t of this long d debil
mgilluess \ild sedation phenobarbutal 15 to 30 mgs four tumes
datly 15 often necessary to help the patient get needed rest Tran
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bowel to abdommal wall small bowel to rectum bowel to blad
der or bowel to vagma

Recently attention has been focused on a form of ententis
called combined ileocolitis 4° Yarms uses the term to denote
the presence of granulomatous ilettis and non spectfic ulceratie
colitis, two separate and distinet pathologic processes m the same
patient It 1s generally accepted that approximately 20 to 40%
of patients with ulcerative colitis have a bachwash ilestis that
can be distinguished pathologically from primary regional enter
itis There 1s mucosal ulceration with distensibility rather than
thichening and ngidity charactensstic of enteritis  Very rarely
there may be simultaneous mvolvement of the terminal ileum
and the colon with a disease which has the pathologic picture of
regional enteritis In view of the association of the two disease
enhities 1t 15 essential to perform a barum enema examination
i every patient who has regional entenitis

THERAPY

Acute Enteritts

If the abdomen of the patient with acute enteritis has been
opened because the disease could not be distingmshed from
acute appendicitis 1t 1s felt best at the present time to do noth
ng except possibly a prophylactic appendectomy if the cecum 1s
not mvolved The meidence of fistula formation has not been
mncreased sigmficantly m those patients who have had the oper
ation ® Postoperative care should be directed toward treatment
of the ilestis

Recurrent and Chronic Stenosing Enteritis

Therapeutic procedures are difficult to evaluate because of the
present lack of knowledge regarding the natural course of the
disease  Onigmally surgery was assumed to be the treatment of
choice However the rate of recurrence of the discase has ben
reported as high 1s 632 At the present time the mdications
for surgery are usually complications of the discase such s
(1) stenosis with obstruction (2) fistuhzation to other loops of the
bowel to the bladder to the vagma or to the shin (3) the prLsx‘
ence of a large tender mflammatory mass or (4) bleeding
If these comphcations do not appear the conservative approach
to the disease 1s at present preferred
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regional ententss is saheylazosulfapyndine (Azulfidine®) Ths 1s
adminstered 1 gm every three hours dunng the acute phase of
the disease Its mode of action 15 probably local and anti inflam
matory Later the dosage may be reduced to 1 gm 4 times a
day Occasionally, side reactions such as headache and nausea
occur This 1s managed by stopping the drug temporanly and
remstituting 1t n a smaller dose

Transfusions are nccessary for many patients since they have
been losing blood chromcally It 1s of great help to restore the
ndwidual s scnse of well bewng thereby increasing the appetite
and general nutntion

In patients \sho do not respond to the above outlined consesv
atne t with pins or ds
should not be withheld Since no treatment of regional ententis
has been wholly satisfactory and since corticods have been dem
onstrated to be useful m the treat of other grnul
processes 1t has been hoped that these compounds would wflu
ence the course of reggonal entcniis Varyng results of corticord
and corticotropic therapy have been reported 18 © 24 Often the
admunstration of corticoids may be followed by dramatic remis
sion of fever dinrthea and weight loss  For the patient who 1s
acutely 11l Acthar®gel 40 80 umts per day or mtravenous cortico
tropins can be used for appromimately two or three weeks A cor
ticoid adnunstered orally may then be mstituted  Meticorten®
Medrol® and Decadron® have all been used  The dosags 1s deter
mined by the amount ry to the patient
m remission and to prevent the side effects associated with the
admumistration of corticoids  ‘These patients may necd corticoids
for a long period of time perhaps for hfe  The x ray appearance
of the molved bowel does not reflect objectively the climeal
response

Bargen advocates the use of x ray therapy to the abdomen as
an important adjunct to the management of regional ententis !
This form of treatment 1s at present under s estigation n various
medical centers

SUNMMARY
Regional ententis may be regarded asa dxstmct chmco p:\lho
logic entity, many times d with
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quihizers (Equani!® Sparme® and Suavitif®) are valuable to con
trol the activity of anxious patients In order that the patient get
some restful sleep barbiturates such as Tumal® or Nembutal®
may be used

A bland low residue high calonc diet with lean meat and
advoidance of fruits and vegetables should be mstituted m the
early phase of acute enteritis The food should be nutrtious and
attractively prepared After the acute phase has subsided well
cooked frurts and vegetablcs may be added Highly sewsoned
untatmg foods must be avoided Occasionally the removal of
wheat eggs mulh and mlk products may be necessaiy if the pa
tient has a specific mntolerance to these products If the disease 15
of long standing stearrhea may occur Fat restriction may be
necessary Occasionally a gluten free diet 1s helpful

Supplementary vitamms should be gnen Large doses of the
B Complex vitamin may be necessary Occasionally Tiver eatract
and vitamm B,. must be given parenterally particularly if there
1s extensive mvolvement of the bowel If there 1s prolonged stea
torrhea parenteral mjection of vitamin k may be necessary to
reduce the prothrombin time Iron may be necessary but 1t 15
best suppled parenterally as Imferon®

Antispasmodics and sedatives are most useful m controlling
the acute drarthea Atropme sulfate 043 mgs four times daly
Pamine® (methscopolamme) 25 mgs fowm tmmes daiby and
BE pH AN® one tablet twice a d1y arc antispasmodces of choice
Occasionally opates such as tincture of deodorized oprum 10
drops four times a day may be useful Kaolin pectin brsmuth
and methy] cellulose may aid in controlling the diarrher A nux
ture of equal portions of calcum carbonate and bismuth subear
bonate may be gnen 2 gms every two to three hours

Antibiotics and chemotherapeutic agents arc useful in the trcat
ment of some patients possibly m reducing, the risk of secondary
bacteral infection m the mtestme and n controllng some of the
external fistulas  Pemcillin and dihy drostreptomy ein are probably
the most cffectne antibiotics However some antibiotics may
actually aggravate the diarrhea by changmg the bactenal flora
1 the bowel They should thercfore be used sparmngly

A very useful chemotherapeutic agent m the managemcnt of
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motility Since the etiology 1s unknown therapy 1emamns empiri
cal Conservative medical management 1s the treatment of choice
m acute enteritis because there 15 a possibility of spontaneous
resolution A certain percentage of patients will develop recur
rent chromic entenitis  Surgerv will become necessary 1if com
plications such as fistulization bleeding obstruction or an ab-
domunal mass occur Most medical regimens are supportive and
include a Iugh calone low residue nutritious diet antispas
modics and occasionally antibiotics The chemotherapeutic
agent, salicylazosulfapyridie (Azulfidine®) corticords and x ray
therapy to the abdomen also havc been helpful in managing this
serious disease
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and was to be evaluated as a possible candidate for surgery

Her first symptoms occurred m 1951 before this time the
patient had considered herself i excellent health Diarrhea began
m October 1951 and was characterized by 3 to 4 loose brown
stools cach day accompanied by crampmg in the lower abdomen
The patient was admutted to Oak hnoll Hospital in 1951 where
her stools were exammed 1nd a proctoscopic examunation done
She was told that she had an 1mtable bowel and was discharged
witl prescriptions for 1 high protemn low residue dret and an
“antibiotse

Intermittent bouts of diarrhea occurred and blood appered
m the stools durng the first trimester of her only pregnancy
In February 1952 she was admitted to the hospital for tosemin
of pregnancy 6 days prior to delivery The delivery was unevent
ful and the patient was discharged n 5 days

On December 28 1953 the patient was admitted to the U'S
Naval Hospital at Coronado Calforma complamng, of 1 ) diar
thea (an average of 10 bloody stools 2 day )} 2 ) fever 3 ) chulls
4) loss of appetite 5 ) weakness and 6 ) 30 pound weight loss A
letter from the physician who attended her at that hosptal stated
that the patient ran a high fever and passed approximately 20
bloody stools per day during, the first 2 weeks of her 6-week stay
m the hospital Imtial therapy consisted of fluds given mtrave
nously antispasmodics  sedatives vitammns  and Talamyd®
(phthalyl sulfacctamide)  After a few days ACTH 20 umts
daily gien ntray enously was added Following the latter
therapy her fever resolved her appetite returned stools de
creased 1n number to 1 average of 4 per day and were not
bloody Later the patient was treated with Terramycin® During
her hosputal stay she dev eloped almost persistent rectal pamn and
an anal fistula was found which dramed purulent matenal  She
was discharged on February 5 1954 Her regimen consisted of
cortisone 50 mg daily to be taken for two weeks then to be
dropped to 25 mg daily for another two weehs and then to be
discontimued ferrous sulfate 03 gram three times daily vita
mins and a high proten Tigh carbohydrate diet

The paticnt responded well to this regimen but she had a
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the Unnersity of Califormas Outpatient Department for the

first time 1 February 1957 She hid chrome ulceratine colits
o=
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noted No abnormalties were found upon neurological examina
tom.

Proctoscopie extminition could be done only up to 12 cm
Searnng of the posterior anal wall a result of the previous oper
ation was noted The rectal mucosa was granular and frable
Two hypertrophied papilfae were seen at the ano rectal junction
There was no spontaneous bleeding from above and there was
no evidence of pseudo polyps

A banum enema esammation on February 20 1957 showed
evidence of shortening narrowing ngidity and pseudopoly posis
The mucosal pattern of the termmal fleum was also abnormal
An increase 1 the shortening and narrowmng of the colon was
noted n companng this film with films taken September 21 1956

A small bowel sertes of films taken on VMarch 8 1957 revealed
no abnormalities until the termmal ileum was reached where
narrowing of the lumen and 1regulantty of the mucosa were seen

Routine laboratory tests done on February 20 1957 gave the
following results hemoglobin 121 RBC 401 WBC 5920 with
a differential of PMN 667 lymphocytes 257 cosmophuls 3%
monocytes, 6% Sedimentation rate was 10/mm/hr  (Wintrobe)
Six white blood counts taken at ntervals over a period of 15
months were always normal In June 1958 the hemoglobin was
134 grams

Therapy has consisted of a bland low residue diet Veticor
ten® 5mg twice daly Azulfidine® 1 gram three times daily
phenobarbital 30 mg three times duly and Pamne® 25 mg
three times daily

As a result of following tus regimen the number of the pa
tients stools decreased to an average of 2 daily Rectal urgency
and mcontinence however required additional therapy with
preduisolone suppositories 10 mg dady for about 6 wecks As
the patient s condition mmprosed the dosage of Meticorten® was
gradually reduced and finally discontinued m September 1957
The patient continued to do very well A month later the daly
dose of Azulfidine® wts hhewise decreased to one half the
ongmal amount  Shght rectal urgency recurred i March 1938
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relapse m August 1954, after discontmuation of therapy A
1emussion ensued upon remstitution of strict management and at
that time she was operated upon for the anal fistula

The patient had another recurrence of bloody diarthea and
was seen by a physicin in Merced Califorma m Apnl 1955
She was hospitalized for 4 days and improved quite markedly
on a regimen of Hydrocortone® 20 mg three times a day 1s0n
1azsd 100 mg three times daily Thorazme® 25 mg twice datly
alow residue diet and njections of ACTH 80 umts every 3 days
Therapy as outhned was contmued intermuttently durng the
following 22 months but progression of the disease was evidenced
by passage of 8 to 9 stools daily rectal urgency and some mcon
tmence Furthermore upon admmistration of a barum enemt
(at Merced Califorma on September 21 1958) radiologic evt
dence of ulceratnve colitis mvolving the entire colon with a sug
gestion of pseudo poly ps m the transverse colon and m mucosal
uregulanty involving the termmal ileum was seen

In February 1957 the patient was referred to the Unmersity
of Cahfornia Hospital Her past history was noncontnbutory
She demied having any allergies and mentioned no symptoms
referrable to her jomts eyes or shm

Physical examunation at this time revealed a chromcally il
appeaning white womn who weighed 112 pounds Her tempera
ture was 988 F pulse was 88 full and regular Respirations
were 20/min Blood pressure was 120 70 The shn and eyes
were normal Funduscopic exammation rev ealed nothmg remark
able Ears nose and throat appeared normal No abnormalities
were noted i the neck and no abnormalities were noted m the
breasts Excursions of the diaphragm were equal bilaterally
there were 1o evident bony deformities m the chest The lungs
were clear to percussion and ausculation The heart was not
enlarged no murmers werc audible A regular smus rhythm of
88 per mmute was noted

The abdomen was normal m contour no organs or Msses were
palpable Shght generilized abdonmunal tendemess without, re
bound was present No abnormalities m the extremitics were
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A No

Q Why?

1 1dont particularly ke mlik

Q Have you ever becn known to have any trouble when you
drank milk?

A Yes The last weeh I was here they gave me some mlk and
it didn t agree with me At first they had me off mulk completely

Q Do you know of anv food producing bowel upsets other
than milk?

A Sometimes candy if I eat too much

@ Do you dunk milk now?

A Onceinawhile

©Q Doest sull upset you?

A No not hket used to

@ Do jyou eat salads?

A Every oncem 1 while

@ Did you dishke these when you were a gul?

A Yes

Dr Bargen The mtroductory paragraph of her lustory states
that this lady was brought to the out patient department as a
candidate for possible surgery I should Iike to get the opinons
of members of the Panel about her future therapy the nature of
her sllness and some comments as to how this case compares to
the as erage patient with ulcerative colitis

Before domng this I think we should have Dr Schmitz show
us the ongmal films Winle he 1s domg that may I ash the
surgeons if they would have operated when they first saw her

Dr Dragstedt 1 think perhaps I would I must confess that
i am quite surprised to sce this excellent 1csult It may be because
m our chinie the patients with this disease that have been referred
to me for surgery look like they just got out of an Egyptian
tomb They are in the last stages of theirr disease and I am
reluctant to operate on them I think perhaps I would have
taken the opportumty here to sce if surgery m the carly stages
of the disease could do something more than when we operate
m the final stage of the disease when there 1s nothmyg, left for
us to do but total colectomy
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At this time citro flavonoid ascorbic acid compound © 2 capsules
three tunes daily was prescribed Smce the symptom of rectal
urgency was mild 1n degree the gradual reduction n Azulfidine®
dosage was contmued and in April 1958 the drug was discon
tinued  Approammately 7 weeks later the patient developed
cramping abdomnal pamn and drarrhea without blood (5 to 6
stools per day) Azulfidme® was agam given 1 gm every 3
hours for 10 days The results were escellent and she agam had
only 1 or 2 normal stools per day Mamtenance doses of Azulfi
dine® 05 grams four times daily have been continued to the
present time

The patient weighed 113 pounds m February 1957 In No
vember 1958 she weighed 130 pounds and was feelng well
X rays of the colon taken m November 1958 will be shown

Dr Bargen We shall now ask thus lady a few questions Some
of you mught like to know whether she 15 awakened at night to
have bowel movements
Yes
‘When did you first have stools at mght?
Since the begmnmng
How many stools a day are you having at the present time?
One most of the ttme Every once n a wlile I have two
Have you seen any blood m them recently?
No
How long hav e the stools been free of blood?
I don t remember
Do you stll have anv cramping?
No
Are you restricting your diet mn anv w1y ?
No [ guess st has been about six months now thit I eat
anything I want However I don't go overboard on fried foods
1 don t particularly hke them

Q Isthat one thing that 1s forbidden m your diet®

A les

Q Doyou drnk milk?

OO B0 Q=0 =0

Supphed as CV1 ®hy U § Vitanun Corporition
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Tigwe 1

denced by the mucosal uregulanty The neat exanunation five
months later shows definite progression {Fig 2) We have more
contraction and the recto-sigmoid colon 1s straight The pseudo-
polyposis 15 agam demonstrated At this tme the patient had
a small bowel senes which was negatne with the exception of
the changes previously seen in the termmalileum

Dr Bargen The first part of the second paragraph of ths
Patients history doesnt tell us a great deal of interest except
that the trouble began in October of 1951 when she had only

ec or four loose watery stools and she was said to have an
“imtable bowel syndrome ™

Now the next guestion that comes to mind concerns the thing
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Dr Bargen What would you have done 1n thus case?

Dr Dragstedt Thirty years ago the common operation per
formed 1n patients with severe chronte ulceratme colitis was end
tdeostomy I have seen many patients with the severe form of
the disease make a remarhable recovery when the fecal current
was diverted fiom the colon The temperature returned to nor
mal blood disappeared from the stools and anema umproved
nd the patient gamed weight I must adout however that
duersion of the fecal stream never caused the colon to become
completely healed It still remams a possibility that af this diver
ston were done earlier 1 the disease the result might be better
that complete healing might occur and re anatomosts of the
bowel performed I must say that I have not been able to do
this with a good result 1n a sigle patrent up to the present tme

Dr Goldman I agree with everything Dr Dragstedt sud
think 1t 15 difficult to look at this young woman who looks so
healthy now and say that we would have been nchined to oper
ate on ber 1 1951 I thinh that determining indscations for
surgery 1n this disease we first consider those patients who have
obvious comphcations that are urgent indications for surgery
In other cases we have to judge them on the basts of the clnical
Iustory and sigmordoscopy and rocntgen examination realizing
that there can be a discrepancy mn the ses enty m the way these
thimgs affect the patient I think that for anyone to say now
that we should have operated on her seven years ago when we
see 1 patient as healthy lookmg as she 15 today would probably
be considered quite an enthusiast for surgery However if we
had seen her at the time 1 think that we may have recommended
surgery which as Dr Dragstedt said means an tleostomy and a
total colectomy m order to nid her completely of the disease

Dr Bargen I shall not ash the mternusts to nswer the ques
tion about surgery now Lets have Dr Schmitz show us the
roentgenographie findings and perhaps he wall discuss them for
us

Dr Schmitz These films are dated September 1936 (Fig 1)
There 15 complete lack of the haustral markings with pseudo
polypoid changes the colon There 15 a moderate shortemng
of the large bowel Inohvement of the ternunal ileum 1s evi
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Dr \McHardy I thmk this 1s a subject that has caused con
siderable debate It resolves itself mto a question of the indivi
dual under consideration at the ttme The most severe case [
can recall was an indrv1dual upon whom a therapeutic abortion
was done because of ulceratine colitis her physician feared that
she would have difficulty resulting from pregnancy She promptly
had a severe relapse six weeks after her therapeutic abortion
was done I have seen p who during preg became
quiescent and do remarhably well through nommal full term
pregnancy There 15 that emotional component that upsets some
mdniduals duning their pregnancy to create diiiculty at varymng
penods of partuntion I personally do not feel that pregnancy
should be used as an mndication for therapeutic abortion m
chromie ulcerative coliis patients I also feel that quiescent
chrome uleerative colitis and normal pregnancy are compatible

Dr Bargen You hve brought up 1 pomt that I would like to
emphasize Ulceratne colitis may begin during pregnancy and
very often if 1t does so or when present may become quescent
during pregnancy The first indication of tlus lady s disease was
when she had loose stools and passed blood during her first
pregnancy December 28 1953 when adnutted to the Naval
Hospital she apparently had her second attack coming some
22 months later when she was really very il Accordng to a
letter from her attendny, plysician the patient ran a high fever
ete The treatment at that time was that m vogue 1 ¢ the use
of some form of sulfi drug and m this cwse Sulfathahdine®
whichi 15 one of those drugs that 1s supposed to have local effects
without much absorption 1t was also at this time that the use
of ACTH was begun Dr Hand would you mind saymg a few
words about the trentment at tlus pomt?

Dr Hand Tlis piient w1s at that tme apparently having a
‘eny violent flare up of her ulcerative colitis The tretment given
at that time was as one would eapect general supportive m type
In these fulnunnt epusodes one has to use lmost everything
that wilt support the pabent—such as fluds blood transfusions
Mtamins and chemotherapy In addiion one may have to use
ACTH I ¥V which I think 1s proper i these severe cases The
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that happened durmg the first tnmester of her only pregnancy
Dr Elhott what does that make you thk of?

Dr Elhott That probably took us back to 1951 It makes me
think that pregnaney had something to do with her colitis and
tlus 15 occastonally the situation  Pregnaney may be associated
with the onset of colitis and frequently 1s in young women The
other thing 1s that pregnancy often will improve a pre existing
case ot colitis only to e it occur agam after delivery Thus

pregnancy may precipitate ulceratne colitis or temporanly 1m

prove it
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may be multiple or they may be single and the presence of 1
fistula m itself 15 not necessarily an mdicition for colectomy You
should have other indications for removal of the colon based
on other findimgs This 15 very common and unfortunately may
often lead to fistula but mn this case has 1pparently not done so

Dr Bargen Would you have done a fistulectomy at that time?

Dr Goldman No not at that tme I thunk a patient who has
1schiorectal or perianal abscess should be dramed and one should
not try to find an internal opemng at that tme Fistula should
be excised after the definite ileastomy and colectomy Healing
may be impaired if 1t 15 camed out dunng the active phase of
the disease It may be corrected durnng a renusston

Dr Bargen Do you agree with that Dr Dragstedt? When
do you recommend fistulectomy?

Dr Dragstedt 1 agree entirely with what Dr Goldman has
said The response of this patient to medical treatment surpriscs
me When I saw the first x ray pictures I might have advised
duersion of the fecal stream by end 1leostomy as a conservative
measure With the fulminant episode that developed on the sec
ond adnussion 1 probably would have recommended total colec
tomy I must admit that I am surpnsed that this young lady
looks as well as she does  We must remember however that she
has a functionless colon which 1s of no use to her except as a
passageway for fecal matenal It probably has no absorptne
function and may well be the site of 1 secondary carcinoma If she
gets a carcmoma, she will die of 1t as thus 15 a very mahgnant
form of cancer She 15 4 pretty girl she has a mce dress but she
has a bad colon which 1s a constant hazard

Dr Bargen T am sue that there are at least four members on
this Panel who would disagree with you Dr Dragstedt Im not
8oing, to ash them now I will do that later The question I would
hike to settle now 1s whether you would have done a fistulectomy
on tlus patient

Dr Dragstedt Yes

Dr Bargen Later she had 4 renmssion and a fistulectomy 1
think 2t was probably quite i order to do it at the time 1t was
done If the rectal limng was healed theu I think it was justified
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ACTH gwen by slow I\ dnp over a long period of tume say
etght hours or so 1s very striking m 1ts effect and sometimes seems
to pull these patients nght out of deaths arms I thmk the treat
ment given at that time of that severe flare up was quite proper
and also quite effective

Dr McHardy May ¥ disagree with one powmt—that the treat
ment was proper I notice mn the first place that she was gnen
some form of antibioties exact type not stated and at a later
period 1 1953 she was ginven Terramycin® I question that the
use of a wide spectrum antibiotic 1n ulcerative cohtis 15 proper
treatment  Secondly I notice won sulfate was gnen These
patients often espertence an extreme difficulty with such prepara
tions I would be reluctant to give a patient Terramyemn® who
had ulcerative colitis I would employ parenteral won

Dr Iland T would agree at least that they should not be given
for any prolonged period

Dr Bargen 1 think we should answer that question equisocal
Iy One must sce the patient because there are many times when
these wide spectrum antibiotics do pull patients through a grave
criss I would agree m general that antibiotics are usually not
mdicated but I would not say that they never should be used

Dr MecHardy Wouldnt your preference be for streptomycin
and pemallm mstead of the tetracy cline group?

Dr Bargen That s correct

During the hospitalization she developed almost persistent
rectal pam and then mcontinence developed Dr Goldman would
you mahe some comments regarding this complication?

Dr Goldman Patients with ulceratne colitis or any disease
that causes 1 protracted diarrhea 1s apt to have an acute proctiis
or an infection which starts in the rectal wall and may go on to
formation of an 1schiorectal or perianal abscess These vary m
degree wd depending on the compartment that 1s mvolved they
may be very extensive and of course they should be dramed
as soon as the abscess forms and the dramage 1s more mmportant
than any antibiobe therapy When these are dramed they are
very apt to be followed by the formation of 1 fistula The fistula
may require further surgery These fistulae m ulcertne colitts
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1t had been at times n the past I am sure it wasnt 10 when
she had the fulmmant attach

Dr Bargen Thats evactly the pomt I want to make With
these very sich people the sedimentation rate goes to figures
which are very lugh 120 150 mm the first hour by the Wester
gren method Dr McHardy what do you think about these
leukocyte values

Dr MclHardy 1 dont think they are too unusual This patient
was on sulfonamides if I remember nghtly straight through
and that was controlling most of the secondary bacternl infec
tion We hase seen normal counts 1n the most fulmmating cases
unless these 15 a massive secondary mfection

Dr Bargen Do you agree with Dr Hand about the sedimen
tation rate?

Dr Mcllardy Yes Dr Bargen It s my eaperience that the
leukocy te count might be normal and the sedimentation rate be
elevated

Dr Bar,en Now then we come to the beginning of the use
of Azulfidme? and Dr Ellott why was it started at this time?

Dr Ellott 1 dont know why 1t was started at this time be
cause you Dr Bargen have been propounding its use for many
years but we thought 1t was 1 good 1dea to start 1t

Dr Bargen It 1s obvious that there 1s some difference of
opmion about the need and use of this drug, and when to use
the hormones I did w nt to bring out the use and mdications
of this important drug, Would any one of you men like to say
something, about the use of Azulfidine®?

Dr McHardy We use Azulfidine® We have a tendency to
vary the drug after a period of time  We will keep a patient on
Azulfidine® ov er a period of time and then switch them to another
of the sulfonamides Now don t ash me why but it has just been
Our expencence that these patients may have a relapse winfe they
have been on other agents as well as Azulfidme® and therefore T
Uike to altermnate st so as not to build up a tolerance to a particular
agent T think 1t has been an entirely satisfactory drug with rela
tively few side effects and only the occasional patient has a sul
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but I thmk that the whole wnswer should depend upon that
Fistulectom) 1 the presence of active ulcerative colitss 15 ill
advised It should be done when the disease 1s healed

Now then we come to the next attack which 1s 20 months
later, Apnl, 1955 She was hospitalized for four days and 1m
proved quite markedly on hydrocortisone etc Now, Dr Ellott
I would like to hear from you regarding the use of steroids

Dr Elott At this time m Apnil 1955 we were mn the mudst
of learning bout steroid therapy and of course we still are This
case can sene as an eximple of one way to go about 1t namely
the mtcrnuttent use of steroids to control acute attacks Now a
good deal of help can be obtamed this way These people charac
tenstically and I dont thmk we can say that tlus ladys disease
1s over start off with low grade episodes of diarrhed that steadily
worsen If caught early they can be at least cooled down con
siderably and of course with the more modem steroxds such
1s methylated prednisolone nd trramcwolone we are domg it
quite effectrvely on reasonably low doses The pomt s to start
treatment eurly and have the patient report immeduately when
any changes occur and to stirt m what must be called suppres
sive therapy  This 15 an effectine way to my nund of controllmg
a good many of these chromic cases Any one of these attacks
might end up by putting them n the hospital as hppened twice
with this girl  We have had the expenence here of bemng able
to modify the acute flare up very successfully I generally add
Azulfidme® along with staoid therapy m doses of 46 grams a
day nd will continue thys for several months until the process
quiets down

Dr Bargen \What 1s nonmal Wintrobe sedtmentation rite?
We use the Westergren method

Dr Hand It 1s about 10 m! hr

Dr Bargen Is that usual for a person wath as active ulcerative
cohitzs as this woman his?

Dr Hand I think the sedimentation rate here 1s much slower
than onc ordimanly sees To me this would mdicate that the acute
inflammatory process was not nearly as marhed at this time as
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progran to eviet but we have hnd satishictory results on such
1 regimen

Dr Bargen Azulfidine® 1s a combination of sulfapyndme and
sodium sahicylate chemserlly combimed and just how st affects
the bactent of the mtestmal wall s still somewhat uncertam

Dr Hand Do you thinh the salicylate radieal m this drug
my have an wt wmflamamvory iffect much 15 we see m rheu
matic fever?

Dr Bargen Yes that has been my oprmion You see this drug
came mto bemg sbout the same tune s the steroids but the
sterods worked mote drimatieally so st took 1 long tune for
people to leam to use this drog, but I am sure of the sterords
had not been dascovered at the sume tme that the Azulfidine®
was developed we probably would never have wsed the stetards
50 freely m tlis disease Dr Schimstz let us see the st flms

Dr Schautz The pavient Bad a small bowel senes and baonum
encma 1 November 1958 The small bowel series was negative
On the previons cyimmition there was marked shortemng of
the colon wd on this Jast ey mmation m November of this year
there has becn smprovement m the degree of contraction (Fig

Dr Bargen 1 have often heard st sasd that the changes m the
colon of this disease we sreveasible T have fong, been convmneed
that that s not correet We hive many flms wiich show even
a much greater change thw here depreted  The roentgenogramy
at tunes becomes quite nommal fter 1 pertod of treatment

Here we have a patient who was very il and opuions didffer
15 10 whether she should hwe been opurited or trented medicaliy
She made a mee symptom e recovery wnd there has been some
improvement w the bowel structure Now obuiously there must
be mamy other paticnts m whom this happens and the question
of when surgery should or should not be done s often difficult
to dearde

Lshall el now on Dr Schmitz to show us some Blms of some
of the different foitures of vlccratne eolitts wnd ¥ would hhe
to clf on Br Dragstedt further for some of lus opimons about
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fonanude mtolerance to 1t I have no particulir preference for
1t except that it seems to be tolerated well over a long penod of
time

Dr Elliott  The use of Azulfidine® m our hands has worked
very cifectively I dont know why 1t works and I dont think
most people do It has some antibiotic action and Just recently
we have gone into this very deeply to the pomt actually now
of treating all of our people with Azulfidine® erther combmed
with steroids or without, and n all types of cases On most cases
we have kept them on the medication for prolonged penods
and thus ranges from six months to a year We hame Ind veny
httle side reactions to it st 15 an effectne mediome  We have
generally hept them on mamtenance dosage of 4 grams a day
This may vary to as high as 8 grams or as low as 2 grams

Dr Bargen For what penod of ime do you use steroids?

Dr Ellott That will vary too considerably but we tend to
use them wuch longer than we uvsed to I thnk it has been
the common experience of all mternists to have these people get
well rather quickly as far as appearance 1s concerned such as the
patient we saw today but when you look at these people through
a sigmoidoscope you may still see very active disease That 15
our mdication to contumwe sterords On an average st has been
runamg 8 12 months

Dr Bargen Do you have perieds when you stop the hormone
or do you gne 1t contimuously?

Dr Elliott We gre 1t contmuously and judge it abmost en
trely by our sigmordoscopic picture

Dr Bargen In spite of the opmion of our surgical colleyges
the patients symptoms appear to be under control at this tine
Ds Elhotts discussion has bheer very much to the pomt How
ever I gne Azulfidme® in courses until the patient 15 asyinplo
matic 1 usually give patients a rest after a fow wechs

Dr McHardy Our procedure 1s to give 1t as you do untid we
are asswed thit the process becomes quiescent then we gne
it at least one wech out of every month for an mdefmte penod
varying with the patunt rosponse We don't hnows exictly what
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came 0 1n 1956 and had what we thought was a negatine colon
cxanunation However the patient went steadily downhull and
on subsequent exammation we saw marked changes of ulceratne
coliis The changes that we generally see mn carly ulcerative
colttis are an mcrease probably in the submucosa and mucosal
tissue so we have a marhed exaggeration of the folds A fre
quent finding 1 ulceratnn e colitis 15 the tiny mucosal ulcerations
that penetrate and undermine the mucosa  There are times when
the ulcers get larger and o through the submucosa and later
the undermined areas may become confluent over a certain seg
ment of bowel It 15 rather difficult to demonstrate thickening
of the bowel wall because 1n most cases we see only the mucosal
surface of the bowel wall and not the outer surface However
m the rectum by looking at the border between the rectum and
the sacrum with lateral projection we have some 1dea how thick
the bowel wall 15 although the amount of fatty tissue here
varies from person to person

Another change that we see quite commonly m ulceratne
colitts are pseudopolypord changes and these of course are just
the hypertrophied remnants of the mucosa These have a rather
charactenstic appearance and 1t 15 nteresting to note that we
can have very severe pseudopolypoid changes without notice
able contraction or shortening of the bowel 1tself In this neat
case the curvature 1s fairly normal although we have etensive
changes 1n the mucosa and then as the disease progresses we
have the changes of a more marked nature where we start to
gct a shortening of the bowel and the mucosa becomes rather
atropluc and the colon becomes extremely ngid marked shorten
g of the colon follows You notice that i destruction due to
the granulomas such as regronal ententis the bowel wall 1s not
very thick although it 1s a hittle thicker than normal  Ulcerative
colitis 15 a pleomorpluc disease and the changes depend on the
stage of the discase

Dr Bargen In an hour and a quarter we can only touch on
the high pomts of a dusease of this hind

Dr Dragstedt when do you operate on these people® \What
are the indications for surgery?

Dr Dragstedt The result of medical treitment m this patient
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Figure 3

surgery and perhaps he will show us some filins of the ileac stoma
that he has designed

Dr McHardy In the mtenal Dr Bargen would you give
your opunons on Trucloves method of rectil treitment with
steronds?

Dr Bargen 1shall get to that after 1 while

Dr Schnuts 1 think 1t 1s not too uncommon to e 2 patient
with a chmeal picture of ulecrtive cohtis with a norml banum
enema This 15 casily understood The x ray demonstrates gross
patho]oglcal changes and 1f all that 15 present 1s carly mu
cosal change we wall not demonstrate the discase  This patient
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surgical treatment  There 1s a further large group of patients
who are not domg very well on medical treatment Tius case
today was 1 very mee case to select and I am sure Dr Dragstedt
will 1gree with me 1 wish we didnt have to operate on any
of them and 1 am sure that he feels the same way There are
Patients with acute uleertive coliis who do not respond to
comservatve treatiment The mortality rate 1s very lugh m ths
discase and 1 such patients we should be mclmed after rea
sonable tnal of two to thrce weehks of medical treatment to
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has been very good surpusmgly good I would not have wta
pated this degree of reversibility m a colon mvoled to ths
eatent I must admit that what the surgeon has to offer a patient
with chrome ulcerative colitis 1s not very good We can remove
the colon and prevent further progress of the disease Thus on
the positive side we remove the possibility of subsequent forma
tion of carcmoma m the diseased colon On the negatne side
we give the patient a permanent 1leostomy Tlus 15 disagreeable
and 15 subject to dysfunction There 15 also an appreciable
mortality associated with the operation itself Dysfunction of
the 1leostomy can be amehorated by shin grafting the protruding
segment I introduced this method of operation several years
ago and have found 1t to be quite satisfactory m presenting
excoration of the shin and prolapse (Fig 4)

Dr Bargen Y would like to substntiate Dr Dragstedts com
ments by saymng that Ius 1s the most satisfactory tleac stoma that
Thave ever scen T am faudy famibar with the Turnbull Brooka
and other types of mucosal grafts but I have scen luss trouble
with tlus than with any other type of ileac stoma

Dr Goldman will you eite your indications for surgery?

Dr Goldman I think that the complications of thus diseise
are mdications for smgery Certamly the patient who lias a
perforition of the colon from an ulcerited or necrotic arcr or
a patient who has 1 perforation with w abscess has an indication
for surgery Other mdications arc m the patient who has 2
severe continumg hemorrhage from the colon which occurs m
a small per cent patients who hase an obstruction of the colon
from cicatrical contricture as a result of healing i 4 previoush
inflamed part of the colon ilso the patient with the possibility
of malignancy for as Dr Dragstedt said this type of mahgn ey
m the colon 1s usually fatal Then there 1s another group of
patients who have what we might call impending perfortion
These patients have the development of abdommal pam some
distention and the x ray film shows 4 large dilated colon  Tlus
has been wntten 2bout and 1s termed acute colonie dilatition
meanmg that the mflammatory reaction 15 so marked that per
foration 1s unninent 50 that m such pitients one nught consider
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the mortality rate will be lugh 1t used to be about 50% just for
the ileostomy Now the mortahty rate 15 very low if we also
remove the colon In these patients we usually put them on
cortisone before surgery and many of them who are m very poor

1 poranly mmprove after a few days of cortisone
therapy so that we can go ahead and operate

Dr Bargen What do you thih about the recent Bmtish
opinion of doing an ileorectostomy i these cases?

Dr Dragstedt Removal of the colon with anastomosis of
the sleum to the rectum mn patents with chrone ulceratne cobtis
15 not 2 new operation 1 had an unsatisfactory expenience with
it many years ago The rectum remained diseased and contimued
to discharge blood and pus for years Also I had one patient
who developed a carcinoma 1n the retamed rectum from which
she died. I fear that 1t 1s not a good procedure but my mmd
1s open

Dr Bargen We gave up the procedure of ileorectostomy 20
years ago  Dunng mv years of managing patients with this dis
ease we have gone through periods of surgical trends In the
early days cecostomy was an accepted procedure then appen
dicostomy then ileostomy colostomy and finally colectomy Vost
patients wath 1l y find 2t y to wear a diaper
Some of these patints have 15 and more stools 2 day and are
very unhappy

Dr Ellott how long do you use ACTH IV m a fulmmating
case of ulcerativ e colitis before surgical mtery ention?

Dr Eihott Not too long, I would say not more than three to
four days at the most and seldom that long IV ACTH 1s a
very effective way of giving steroids to an acutely 11l mdinidual
It can be dangerous and it has the particular danger of mashing
some of the more ominous signs as Dr Goldman has mentioned
particularly mnpending, perforation Unless we have reasonable
evidence to show that tlus patient 1s steadily improving I would
hesitate to continue ACTH or indeed any type of medical therapy
beyond finc days particularly 1 an acute case of colitis gravis

Dr McHardy what do you think?

Dr McHardy 1 am a httle hesitant 1 my answer 1 thmk
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operate  These people are very 1ll have a Iugh fever rapid
pulse some of them have clulls They lose weight rapidly and
many of them lose fluid by emesis and diarrhea  We oceasionally
operate on them and the esult 1s quite good cven though the
patient s condition 1s very poor It 1s still very difficult to evaluate
consenvative therapy m this disewse simce sometimes there 1s
a comeidental relationship between the admmustration of the
drug and the renussion that the patient had Tlis patient that
we saw today stll has a very badly diseased colon and she can
still develop any of these complications The meidence of mahg
nancy m early cases doesnt concern us too much but m those
cases that go 1long eight to ten years or more there 15 a sigufl
cant meidence of mahignancy if their disease 1s still present This
meidence 1s reported 1s Iugh as 104 for 10 years and 20% for
20 ycars If the occunence of malignancy 1s comedent with
fatality 1t should causc us to consider operating on patients who
have gone for many years and who stll have a diseased colon
so that mn all of those mstances I think that we have to consider
surgical treatment if the mdications are present

Dr Bargen In hne with what you and Dr Dragstedt have
just sud I would hike to ask you would you do a total colectomy
or just an end ilcstomy m a fulminating case of ulcerative colitis
not 1esponding to medical therapy P

Dr Dragstedt T thmhk T would do a total colectomy by the
two team techmque I would prepare the patient by blood and
plasma transfusions and then go ahead I would removc the
colon 1nd rectum m one opcration  There are some cases how
ever where I would consider a prehminary sleostomy to divert
the fccal current and then at a later stage rumove the colon
and rectum  An ileostomy 15 not apt to be adequate w such a
fulmmating cise and T would go ahead with 1 total colcctomy

Dr Bargen Do yvou agree with that Dr Goldman?

Dr Goldman Ycs 1 thmhk that ths 1s a different situation thn
Dr Dragstedt talked about before when he talked about the
excellent results that some pitients will get wath just an ilcostomy
When ncute ulccrative coliis 1s present af we do not remose
the focus of thar scpsis at the same time as we do the lcostomy
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be used and transfusions, 1f necessary  If the patient does not
respond to this regamen then T would be welined to add sterods
to this therapy not I V. but by mouth

Dr Bargen Now Dr Elhott could you tell us a httle morc
about the use of stermds m these cases?

Dr Elliott We bave been using mostly the suppositorics of
one form or another for the last several years mamly m patients
with early proctosigmoditis  Recently we have devised a method
of adnumstenng this by proctalysis sunilar to Truelove s work m
Englind Weve been using \Medrol® 40 mg per cc and we
have been using 40 mg per dose with 4 8 oz of tap water Ve
bave the patients mmix 1t and admunster 1t by proctoclysis and
they retam st it the next morming Now this 1s somewhat of
a burden and somewhat of a chore for these mdniduals but 1t
1s a very effective way of going about things particularly m the
carly acute case ‘There 1s no question that these drugs are top
cally cfective and weve been able to quiet down some of these
patients very well Now I dont know what 1s gowg te happen
tothem Several of these ndividuals symptoins disappeared and
havent returned The fongest penod of follow up was ewht
months  But 1t 15 an effectine wav of going about this particular
type of case

Dr Bargen How soon do you get results®

Dr Flliott We have seen sigmificant results wath the sigmaido
scope within 36-48 hours

Dr Bargen 1 thioh that has been the expernence of others It
must be sad however that before we had these newer agents
these patients became asymptomatic Tt took o longer ime  Ths
seems to be an adjunct m helping 2 number of these paticnts to
make 2 quicker symptomatic recovery T am not sure this yustifies
the use of sterods m thas manner

Here 1s a question from the floor 1 would Iike to know what
the opsmion of other members of the Panel is regarding the ques
ton “Is not ulcerative colitis a contramidication to pregnancy?”
You heard Dr \lcHardy s comment 1 would hie to hear the
opwion of the others Dr Elhott

Dr Ellotr Mo 1 dont think ot s a contramdication  And
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we have been guilty of treating patients longer than that and
have had the good fortune of having some of them eventually
respond In some mstinces 1t 1s prabably accidental or prosiden
tial that they did recover e have continued to treat patients
for longer penods of time m some mstances because the patient
has refused surgery and we have thereby acliesed unepected
responses The longest period of therapy I can recall was 14 days
We huve felt very much as Dr Ellott 3f the patient 1s not re
sponding after a period of five to seven days more prolonged
therapy is unlihely to prove encouraging There are, however
other circumstances which change one s decisions at times There
1s one hittle difference of opinon however 1 feel that Dr Gold
man was deseribing somewhat the same situation to which
Harry Bochus has gwen the nime— toaie aganglomc mega
colon referring to these mpendmg perforation patients The
patient has a tremendously dilated colon we hwve scen some
ptients develop this while on ACTH e have had three
cases operated with three fatahties The more recent cases
therefore have escaped surgery and surined We are actually
afrud of these patients as surgical nishs

Dr Bar,en We have had the same eapenence

We have spoken a great deal about the pitients with the ful
mmating discase  Lets turn for a moment to the patients with
mild disesse who I am sure no one on tlus Panel would wish
to treat surgically I am referrng to those patients who have
the proctoscopic wd stgmoidoscopte picture of the discuse only

How do you trcat these Dr Hand?

Dr Hand 1 would treat these as we used to treat them before
we had the steroids By that I mean general supportive measures
using cverything we can usc to support the patient such as dict
supplemental vitamms blood transfusions and Azulfidme® cte
It now 1ppears that Azulfidine® 15 superior to Sulfathahiding® and
sulfadiazine 1 ulecrative cobtis I would use a bland diet but 1
would trv to get as much protem mto the patient as possible 1
Ius history or responsc suggests he may be allergic to milk I
would try to chmmate smlk as much as possible during at least
the acute phase of the diseasc  Also some type of iron should
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be used and transfusions of necessary 1f the patient daes not
respond to this regimen then 1 would be mclned to add sterords
to this therapy not I V. but by mouth

Dr Bargen Now Dr Elhott could you tell us a hitle more
about the use of steroids m these cases?

Dr Elhott We have been using mostly the suppositostes of
one form or anether for the last several years munly m patients
mdx ear}y proctosigmosditis Recently we have devised a method

g this by proctolysis sumlar to Trueloves work in
Enghnd Weve been using Medrol® 40 mg per cc and we
have been using 40 mg per dose with 4 6 oz of tap water We
have the patsents mux st and admumsster 1t by proctoclysis and
they retam 1t until the next mornmng Now this 1s somewhat of
a burden and somewhat of 4 chore for these mdnaduals but
15 a very effective way of gong about things particularly i the
early acute case  There 1s no question that these drugs are topt
cally effective and weve been able to quiet down some of these
patients very well Now I dont koow what 1s gomng to happen
to them Several of these indrviduals symptoms disappeared and
havent retumed  The longest perod of follow up was eight
manths But it 15 an effectne way of gomg about thns porticular
fype of case

Dr Bargen How soon do jou get results®

Dr Ellott We have seen sigmficant results with the ssgmoido
scope svsthm 36 48 hours

Dr Bargen 1 thioh that has been the expersence of others 1t
must be said however that before we had these newer agents
these patients became asymptomatie ¥t took a longer time  Thas
seems to be an adjunct m helpng a number of these patients to
make a quicher symptomatsc recosery I am not sure this justifies
the wse of steroids m this manner

Here 15 a question from the floor I would hhe to hnow what
the opinson of other members of the Panel 15 regarding the ques
tion s not ulceratne colitss a dicatson to
You heard Dr McHardy's comment I would like to hear the
opimon of the othars D Elhott

Dr Elhott No 1 dont thwk 1t 15 a contrandicaton  And
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madentally we have carmed two women m this nstitution
through 4 pregnincy on continuous stcroid therapy without any
aggravation who had pre existing severe and pronounced discase
m the bowdd  Although pregnancy has an occasional tendency
to aggrivate the disease there e so many factors of emotional
components m one s approach tow wrd the pregnancy that no hard
wd fast rules e be Tud down T have never seen the case yet,
where I fult a therapeutic bortion was mdicated

Dr Bargen I agree with that Here 1s another question “Is
sterord therapy continued throughout pregnncy 1f the sigmoido
scopie (aammation shows active disease?

Dr Hand would you comment on this?

Dr Hand 1 think Dr Elhott just wiswered that

Dr Lihott We have contmued some patients on stesoids
throughout pregnhancy

Dr Bargen A great many other questions have been sub
mitted but 1t would be umpossible to cover them even before
7 oclock I would like to address this to Dr McHardy Do you
think the result with the patient you just saw would have been
achieved 1f milk had not been elimmated?

Dr McHardy 1 think there are some patients who are mtol
erant to milk because of dinrthea In such patients I feel that 1t
15 certamly considered contrundicated We ns a policy do not
give milk to our patients with uleerative cohtis We have found
that 1t does have a diastheal tendency  We do not feel that it 1s
etiological m any way but it imtates and causes more difficulty

Dr Bargen We come to one question which of course should
have had more time What 15 the Panels opiion about the use
of psychotherapy m ulcerative colitis

How many of your pitents Dr Hind do you send to the
psychiatnst?

Dr Hand None

Dr McHardy None for the treatment of ulcerative colitts

Dr Elhott Same as Dr McHardy

Dr Bargen 1 think that pomnts up the problem m dealing with
such a severe disease  Surely there are cises where a psychiatnst
could be of help The patient s emotional side may be an 1mpor
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tant factor while not in the inception of the disease at least m
1ts relapses

Is the madence of carcinoma n this disease related to the
amount of actinsty of ulceratne colitis? Would a patient with
mtermittent disease be as prone to carcinoma as one who has
it all the time?

Dr Dragstedt 1 couldnt answer that

Dr Bargen 1 dont want you to leave here with the 1dea that

5% of pattents with ulcerative colitis develop carcinoma  The

longer these patients go with recurrent attacks the more likely
they are to develop carcinoma but the medence 15 still verv
small

You have all seen a patient this aftemoon who was very sich,
who did male a recovery and apparently the disease 1s reversible
Certam ndications for surgery have been epressed Opmions
when patients should not be operated have also been heard
Sometluing has been said about sterads and when they should
not be used and the value of Azulfidine® has been extolled We
have also learned that some of these patients are sensitie or
allergic to some foods I hope the expressions by the panel will
help you i your darly management of these patients



NEWER DRUGS
IN THE THERAPY OF CONSTIPATION

Frebrrica STeEiGMaNy MS MD*

BEFORE discussing the topic of newer drugs in the treatment
of constipation let us first define the subject of constipation and
the ndications for drug therapy

Constipation 1s the most common of all disorders of the diges
tive tract Some have termed 1t as the most common complaint
to which the human race 1s hewr others as the greatest smgle
medical problem of the Amencan public after the age of forty
1f Hurst s defimtion of constrpation as A condstton m » hich none
of the resdue of a meal taken eight hours after defecation 15
exercted within forty hours 15 accepted the neat step should be
to determme whether the failure of excretion 1s due to an organic
obstacle which ¢ only be remedied by a surgical procedure or
whether 1t 1s due to a functional cause and hence must be treated
with all and vanied means on hand

Functional constipation represents three man types w hich
must be cheted from the patient by a careful huistory To some
patents constipation represents msafficient frequency of defeca
tion that s once m thre¢ four or more days To others 1t repre-
sents an insufficient quantity of stool even though there 1s 2 daily
bowel movement To still others constipation means abnormally
hard and dry stools (Table I)
T asoote Professor of Mediciwe Unnersity of Hlinats College of Mediome

Clucago
282
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TABLE I
Desxrnos ano Crassprearion oF Funcrovan Constpanion
FUNCTIOVAL CONSTIFATION
A Conditson 1 Which \one of the Rendue of a Meal Taken
8 Hours Afier Defecation sz Excreted Within 40 Hours  (Huret)
TYPES OF CO\STIPATION

1 InsulScent frequency of defecation
a

2 InsufSoent quantity of stool
3 Abnormally hard and dry stools
CLASSIFICATION

1 olic Constipatian~delayed passage through colon—defecation nonual
2. Dyschena—no delay m passage but esacuation 18 delayed
3 Constipation—due 10 msufficient feces

For the practicing chimean constipation may be clissified mto
three groups

1 Colic constrpation that 15 consbipation caused by a defayed
passage of the stoo} through the colon but once the stool has
reached the rectum defecation occurs normally

2 Dyschexia—a type of comstipation w which the passage
through the colon 1s normal but the evacuation of the stool from
the rectum 1% abnormally long delzyed

3 Constipation due to wmsufficrent feces This type of constipa
tion s mamnly on the basis of sufficient roughage matenal bemng
present wx the gut
It 13 not wathn the scope of this paper to 1o mto great lengths

ding the many possib! 3! factors of comstipaton A
few mam causes haweter must be mentoned tmasmuck as the
drug therapy niny have to be goen accordingly The cuuses of
tohe constipation may accordingly be subdnided mto those due
o {A) deficient motor actinsty of the colon (B) dunmushed
tefles achiwsty {C) mhibation of motor actity and (D) lack of
eacessne force needed to carry the feces through the mtestine

Deficient motor actinity 15 comumonly the result of weakness of
the mtestsnal musculature and may be due to aanety of factors
Some of these may be constitutional like a hypoplastie museutt
ture of the colon or due to changes brought on by agimg that 1s
atome ddatation with resultant deficient peustiss i eakness
of the mtestmal muscul sture may be 1lso brought on by cachena
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febrile disc wes mucosal ulecration obesity nd chrone overdss
tenston of the mtestind wall (Table I1)
Dimimshed reflex aetivity is the result of msufficient stmulation

TABLE Ii
Causes a1 Cotrc ConstiPATION  DEHCIENT MoTon AcTirn—VEAKNES
o Muscorarens

Conshtutional Factors Senile conshipation
Long colon or hypoplosia Obesity  Atonic D lation deficient pertsials s

£y - - z &
W < ‘A_/ N «id_:\
Overdistentron  Mucosal ulcerahions  Febrle diseases Cachexia

of the neuro muscular apparatus This may be caused by a defier
ot gastro cohe refles or deficicnt persphert reflex It mv ko
be the result of deficient secretion of the ductless glnds or of
deficint excatabihty of the mtestinal mucosn or by a depression
of the nervous system (Table III)

TABLE 111
Cavses oF Couc ConsTiramion Daiaonsssesy RefLEx ACTIMTY
A Insufficient stuaulation due to
1 Deficent ga tro-colic reflea
2 Ddficient penphera) r flex
3 Defictent secretion of ductless glnd
4 Defictent exercise
B Deficient exaitability of intestinal mucosy
C Depression of nervous sy stem
Tnlubition of motor actn ity of the mtestne 1 usually the result
of (1) dircct stimulation of the mhbitory fibers (2) reflex
wlubttion of mtustinal actiaty or (3) psyehue depression (Table

1v)
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TABLE 1V
Catses oF CoLic CONSTIPATION INHIBITION OF MoToR ACTINITY CF THE INTESTINE
A Durect stmulation of the mlibitory fibers
B Psychie depression
C Refles nhibition of snte tinal actisity

In some patients colic constipation results from the lack of
the extra force necessary to carry feces through the mtestme
Such an extra foreu 1s usually necded when the feces are exces
sive or when there are partial obstructions along the gastrom
testmal tract s from gummy substances or fecal concretions or
if the feces are too dry because of (1) not sufficient water intake
{2) eacessnve water loss, or (3) excessve absorption of water
from the colon (Table V)

In evaluating which of the vanable causes may play a causative
role 1n the constipation of the presenting patient one must con
sider the possibility of the patients ingestion of any one of the
many presently used drugs which are conducive to constipation
Among the most recent ones the hypotensives tranquillizers and
nticholnergics are the greatest offenders

TABLE V
CateEs oF CoLic CoNstipation Facessnt Force Requinep 7o Carny Fecks
INTO SMALL INTESTINE
i

A Facesoree coss o

B Fecortoo dry
&5, |
== I
Not anough woter Ecom #loit Exc e absorptiod
intake wate of woter

€, Cbstruchon clang G} ot
.
N

Otiructons along G 1 troct
80 gummy sbances, focel concretions
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Dyschezin 1s usually the result of (1) meffieient defecation
and (2) obstacles to efficient defecation  Rarely it 1s on a purely
hysterical basis

Incfficient defecation 1s usually caused by habitual disregard to
the call of naturc or to sutable posture  Oceasionally weahness
of the defecation rcflen 1s the cause

Obstacles to cfficient defecation consist mamly of abnormally
hard nd bulky feces and of functional and organic obstructions
m the rectal arca hhe spasms from and imtation and pressure
from neighboring pcvie organs (Table VI)

TABLE VI
Causes oF Dyscuezia
§ INEFFICIENT DEFECATION
A. Hab tual d sregord to call of nature |

=
?1 B Unsu table poston

€ Weakness of defecat on reflex
Il HYSTERICAL DYSCHEZIA

1l OBSTACLES TO EFFICIENT DEFECATION
A Abnormally hord and bulky feces

8 runciional and organic obsfruct ons,

Fmally some paticnts suffer from constipation which 1s mamly
due to (1) msufficient food residue reaching the rectum because
of a small quantity of mgested food and (2) httle maternal reach
mg the rectum because the food eaten 15 so bland that it 1s com
pletely digested (Table VII)

TABLE VII
Otuer CAUSES OF CONSTIPATION
CONSTIPATION DUE TO QUANTITY OF FECES BEING DEFICIENT
1 Insufficent food residue reachung the colon
I Food mgested 1s completely digested only hittle matenal reaches the
rectum {greedy colon}
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In some mstances the patients history and findings may sug
gest a combnation of some of the factors discussed above rather
than any of them alone Thus a patient may be constipated
because of poor bowel habits mproper diet msufficient flud
mtake excessive nervous tension panful defecation from a tight
sphicter anal fissure cte or an atome musculature (old age) mn
addition to some other disturbances that is hypothyroidism
deficzent bile gastric or pancreatic secretion or due to the inges
tion of vanous costivogenic drugs or intating laxatives

Having obtamed some cvaluation of the possible cause for the
exsting constipation wm a particular patient, the next step 1s to
elimmnate by appropriate laboratory and other special examna
tions any organic cause For this complete x ray sludles of the
gast I tract p py as well as diffe
serological and endocrine studies may be necessary The ulimate
diagnosis of functional constipation can only then be confirmed
1f the complete workup fails to reveal any orgamc pathology

The diagnosis of functional constipation will suggest to the
climean first a hygiemc regimen (Table VIH) which wall
do away with some of the conducive causes and which will trun
the patient how to ive correctly so as not to become constipated
Secondly a dictary regmmen will have to be prescribed for the
patient which should prevent causatn e factors and mstitute help
ful duets for prevention of constipation (Table I\) Fmally the
need for drugs will have to be carefully evaluated concernmg
the type quantity and mode of admumstration In other words
the patient with functional constipation requires a prolonged
coordinated attack on his condition before any noticeable steady
mproyement will be noted

Despite the fact that constipation has been termed the most
common complamnt to which the human race 1s heir too fre
quently 1t 15 gnen less attention by some chmicians than 1s
gnen to wmcdones m a teenager Not only do some clhimcians

ly 1gnore the pl of constipation but they even
dﬂgtmllcall) state that there 15 no necd for medication to rehieve
1t In other words since 1t 1s non existent 1t needs not to be
treated It 1s therefore noteworthy that a great chimcian Like A
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TABLE VIl
Hieisie 1aoceines 1v Tie TREATMENT 0F CONSTIPATION

@ 9

©

Commode for Low seats for ch ld e 1
Squatt ng pos t on bed dden pot ents noda gl gof leet
|
Suffcenttme n Regular ¥ me do Ty — Obey coll of natw &
tomfortable ploce best ofte b eakfost at ony time

Q@ @

Erad cote fixed deos Erase daubts of o

obeut constipat must do ly BM
e et ond of @ must Erase doubt about normaley of
food or med cot an certa n quont ty Gl 1 act by complets GI X ay

Hydrotherapy
Rel & e visceroplos s cold shmulates muscoloture Massage and e ercse

)

Hurst presented his opruson of this matter m the following com
ment
Although the mdiscimmate use of purgatnes may have sern
ous results their dingers have been exiggerated by some author
sties who recommended thit drugs should only be given as a last
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TABLE IN

DIETARY PROCEDURES IN THE THERAPY OF CoNsTIPATION

Use with oll meals.
Vegetobles and fr 43 to g much cell lose. Sutable d o of

Froquent feading. ovgani oeds, s ga andolkel  salts.  sufficeat food
@ :iﬁ:ﬁ
Take silcrent A ol
e Pder Oalmeol o cals, thould be av ded | crocsa amourt of fot
beet —No strong tea by suffevers from hemor ho ds) b tte ol creom, bacen.

E 1sdowly mastc tew I
(A ontoteeth)

recourse when all other methods have falled It 15 mdecd doubt
ful whether more harm does not 1esult especially m children
from the cxcessiv cly intating diet sometimes recommended than
from properly regulated doses of apenents

Qur group has been mn complete agreement with the above and
we have treated our p ts with f 1 constipation along
the lines presented namcly we have combined the hygienic
dietetic and drug regimen for as long as the patient needed 1t
1t has been found that as soon as the patient will do well on the
hygienic and dietetic regimen he will automatically decrease
and finally completely stop the mgestion of any lasative

The wide use of over the counter lnatnes or cathartics s the
result of first a popular 1dea—in most mstances correct—that for
constipation as diagnosed by the particular mdividual the same
famly household remedy used by previous generations W 11l help
n us case too  Secondly the lack of interest by some doctors
even discussing the matter of constipation with the patient but
just telling hum get “this or that ™ agam compels the patient to
buy Ius laxative over the counter Mot until the doctors—like some
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gstroenterologists do at present—will mnvestigate each patient
who compluns of constipation according to the above outhne
will they be able to control the drugs used for the treatment of
constipation

Without bemng too cnitical 1t might be stated that not only do
patients follow 1 ccrtan pattern mn the choice of their favonte
medications for relief of constipation but some doctors also seem
to have their favonte few which they might have mhented from
their preceptor or obtamed from their favonte or vociferous “de
tailman  In justice to many of our practicing colleagues 1t must
be mentioned that 1t 1s 1mpossible for some of them to keep up
with the flood of new drugs that are weekly or monthly thrust
upon them and that they will therefore stick to some of the old
time honored and proven ones rather than embark on new “un
charted seas Nevertheless one must admit that some of the
newer products do fiequently possess deswable attnbutes and
should therefore be preferred to the older ones even though the
latter performed well i their time

Some of the drugs which have been used w the treatment of
constipation can be listed briefly as fallmg mto the followmg

groups

1 Hommones eg thyroid 6 Mercunals eg Calomel

2 Alkalowds eg nux vomica

3 Synthesized lnatnes eg i“""s“”“ég
phenolphthalem iqud paraiin

4 Bulk ncreasers eg 8 Vegetable sumulant laxatives e g
;}gﬂi{ agar a Castor Oil
syllium & ez
Methylcellulose b Anthracene Compoun
Guar ete 1 Aloes

5 Salme lanatnes o 11 Cascara sagrada
Magnesum Sulfate Il Senna

Of these some hke the mercurals have completely gone out of
use others Iike alkaloids and hormones are mamly considered as
secondary adjuvants and still others Like the sahne laxatives have
become mdicated only under special cirrcumstances Only the
bulk mereasers the lubricants and the vegetable stimulant Jaxa
twves have persisted bectuse some of them mn particular hate
been changed and mmprosed to meet the present demand
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Among the newer drugs 1n the treatment of constipation one
finds therefore a number of substances belonging to the above
latter three groups plus some additional ones the action of which
1s based on entwely new concepts

In the Physictians Desh Reference 1938 a total of 115 sub
stances are histed as laxatives In the Modern Drug Ency clopedi
and Therapeutic Index of 1958 sixty-one substances are histed
under laxatives In this 1ssue moreover the term fecal softeners™
appears for the first time listing thirteen such substances To
demonstrate the “fertility” of the manufacturers of Iaxatne sub
stances one can refer to the Third Edition of the Vedical Drug
Encyclopedia and Therapeutic Index of 1947 which lists one
hundred laxatives of which snty eight are not found anymore
the Seventh Fdition published ten years later (Tables \ XI} The

TABLE X

Laxarves PusLisuEp 1v Meoieal Druc Excacroreor 380 Epition 1946
Bur Assent Frout 7re Cotrioy 1908

ALBA-GAR PREPARATIONS CHOLAPHEN

ANALAX CHOLO GLYCO WITH

BARAVIT CATHARTICS

BARAVIT WITH CORTEN CHOLPENOLATE
FRANGULA FRANCALL

BETAJEL GEOL

BETARAR GLYAMOL

BETAPHOS HEPATONE

BICAREX 180 GEL

BICHOLATE ISTIZEN

BILATICOL RARABINV

BRENGAL RASAGRA

BSP TABLETS RAYLFNE

BUFFER PHOSPHATES LA FORMULA

CAL-EXTRACT LAPACTIC PILLS

CARICA BILE LANAMEL

CASTALOIDS LANATIVE TABLETS

CHIONIA LIQUID ALBOLENE

Seventh Edition however contans thirty four substances which
have not been present in the previous editions among them the
thirteen substances histed as fecal softeners (Table \II} The
8reat number of substances Iisted 1s 1 most mstances not due to
newer chemical compounds but to the tendency of muung pre
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TABLE \1

LAXATIVEs 1 uBLIsHED IN MepicaL Druc Encycroreoia 3no Epimion 1948
But Not v 7rnr Epmos 1958 (Cont)

LORAGA PURSIN LANATIVE TABLETS
MAGOLEUM SAGRADOL
MALTINE WITH CASCARA SALITHIA

SAGRADA SAL LANA
MAOLIN PRLI ARATIONS SODOLATE
MUCARA SIL AG OL
NEOLOID TAM
NEO PROBILIN TAUROPHEN
NUCARPON THALOSEN
NUCOLEX TOROCOL
OCCY CRISTINE UNIBI
OLGAR URIMENE
OXOLAN VERACOLATE
IERTOZ VITAGA
PERISTALTIN VITAGAR
PERTOMALT VITAPFCTOSE WITH RARAYA
1HENQVAL WYALIN
1 ULVERCIN

TABLE \II

LAXATIVEs PuBLISHED 1N Mrmicat Daue kncycrorepia Tta Evition 1958
Bur Nov v 3nw Eoirion 1946

AGAROL LIQUID KONDRETABS TABLETS

ALOPHEN CAPSULES PILLS MALT SOUP EXTRACT

AQUATYL TABULES \MILRINOL

BILINATES TABLLTS \ODANE

CASYLLIUM MUCARA

CELLOTHYI TABLETS \MUCILOSE

COLOGEL LIQUID NEO CULTOL

COLOVAC TABLETS PERI COLACE

DORBANE SUSP TABLETS PETRO\OL MINEROL OIL

DORBANTIL CAPSULFS PLANCFLLO TABLETS

DOXINATE WITH DONTHRON PRULOSE TABLETS
CAPSULES SENOROT WITH PSYLLIUM

EMULSEROL CASCARA LIQUID

HYDROLOSE SYRUP STUART C M C CAPSULES

IMBICOLL B: GRANULES TURICUM LIQUID

ISOCRIN TABLETS \ PREP POVWDER

RALPIN ZYLA\ TABLETS

KRONDREMUL ZYMELOSE GRANULES

viously known laxatiyes and marketing the miture as a new laxa

tive
1t 15 obvious therefore that most of them have falled to prove
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therr efficacy and werc therefore discarded It 1s also equally ob
vious that no doctor can famihianize himself with all of them but
will exther stick with the few he has known or perhaps 1dd one o1
two new ones to his amn: w1 will therefore ttempt
licre to discuss briefly the mdications and advantages of a few of
the newer drugs used m the treatment of constipation

In the last decade one of the oldest known laratnve substances
~Senna~was completely explored  with the resulting develop
ment of a fully stable powdercd senna preparation from the
residual pericarp of the pod The preparation contamns all desir
able lasative components of the senna pod and 1s at the sime
time free of the impunties whicli i previous hquid preparations
of senna were the cause for the gnping and mstability  Chimical
observations 1 England where the preparation was duveloped
and obsery ations i this country including our own hwve demon
strated the efficacy of this new senna powder m most patients
with functional constipation  The onginal pharmacologie studies
on Senchot® in Europe suggested that the mactive glycosides ae
absorbed i the small ntestine and are carmed by the blood
stream to the colon where by bactenal action they are changed
wio active aglycones The latter directly stmulate Auerbachs
plevus thus stmulating a normal physiologic effect by mtiating
penstalss of the colon without affecting the small bowel

In our studics covenng, approsmately three years Senohot®
has been found useful m pregnant women 1 constipated clhuldren
and particularly 1 genatric patients who need 1 stmulmt lxa
tve more than just a bulk producing substance Scnokot® his
dlso been of value n the constipation sccondary to the use of
ganghonic bloching agents tranquilizers and antr chohnergic sub
stances  Despute 1ts sweet taste and grular appearance 1t could
be used <atisfactonly 1 crses with dibetes and pephic uleer re
spectively VMoreover unhhke some other laxatines Senohot® can

¢ given safely to women m the postpirtum penod bectuse 1t 1s
ot excreted 1 the breast milk

The action of Senchot® has m recent years been enhanced m
some pattents by combinmg 1t with 4 stool softener This new
musture (Senohap®) pernuts first the hydration and softemng, of
the stool so that the subsequent penstalsis mitiated by the senna
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powder will more readily move along the softened fecal mass
This preparation 1s suited for patients who because of dietary—
quantitative and/or quahtative—restrictions are bound to have
only little bulk reaching the colon

A mxture of the stable senna powder and dehydrochohe acd
has recently found good acceptance by patients who have chrome
biliary complamts 1 addition to constipation

Smnce the appearance of Wilson s and Dichinsons report about
the efficacy of dioctyl sodium sulfosuccmate for constipation this
substance has been imntroduced singly or m combmaton with
others under 2 variety of names for the treatment of constipation
Its mun action seems to be softenng of the fecal mass within
twenty four to forty exght hours In some patients this action
alone seems to be sufficient to permit the atonic musculature to
move the fecal mass n others a stimulant laxative 1s Wdditionally
needed (Senokap® Dorbantyl®) While 1t has been mtroduced
ongmally as correcting constipition wathout the obstipation of
bulk cathartics recently some manufacturers prepared mixtures
contaimng dioctyl sodum sulfosuccinate as a wettng agent and
carbosy methy 1 cellulose or sumilar substances as lubricatig gels
for the use 1n functional constipation

More recently a new substance Dulcolax® (brand of bisa
codyl) was introduced the effect of which 1s due to direct action
on the colomic mucosa whether taken orally or as supposstory
Personal experience with this preparaton has been too imited to
express any definite opimon  However 1t 1s contramdicated for
use m patients recening antactd therapy

Similarly personal experience with Pharmalas ® the new lasa
tive supposttory has been too Imited It 1s supposed to work by
releasing carbon dioside 1n the colon and thereby bringing about
complete evacuation within thirty minutes

SUMMARY

Chronic functional constipation continues to be one of the most
common complamts of patients consulting a physician for gastro
iatestinal symptoms or symptoms of other organ s stems Despite
the frequency of these complamts many physicrans are prone to
1gnore them or to gne them only superficial heed As a result of
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this the patients become accustomed to treating themselves by
usmg any laxatne suggested to them by their family members
friends and neighbors Frequently these persons use any or all
of the laxatis es highly ady ertised through vanous channels—radio
television newspapers or magazmnes

1t 15 our opinion that when a patient complams of constipation
he should have a complete chechup to rule out any organic path
ology Once this 15 elmmated and the particular type of func
tional constipation 1s determined the physician should prescribe
for the patient a swtable dietary and hygieme regimen comple
mented by an mdicated laxatne The type of laxative and the
length of ime 1t should be taken will depend on the patient s gen
eral response to this management From the data presented it
would appear that 1 most mstances of functional constipation
the best suitable laxative would be one which has a mild stumu
lant effect on the colon without disturbing the actuities of the
small bowel Preparations of the segetable stunulant group of
laxatives particularly of senna e g Senohot® seem to answer this
demand ‘The pure softeners may be of value especially m those
few cases where hard stools are the mamn cause of the constipa
tion However a combnation of a stimulant laxative with a fecal
softener eg as m Senokap® may be of more benefit to many
Patients than either alone The role of the most recently mntro
duced substances which are clumed to shmulate the colome
mucosa directly needs more time for evaluation
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powder will more readily move along the softened fecal mass
This preparation 1s suited for patients who because of dietary—
quintitative and/or quahtative—restrictions are bound to have
only httle bulk reaching the colon

A mnture of the stable senna powder and dehy drochohe acd
has recently found good acceptance by patients who have chrome
bibary complamts 1 addition to constipation

Smnce the appearance of Wilson's and Dickinson s report about
the efficacy of dioctyl sodium sulfosucemate for constipation this
substance has been introduced smgly or m combmation with
others under 1 vanety of names for the treatment of constipation
Its mam action seems to be softemng of the fecal mass withm
twenty four to forty eight hours In some patients tlus action
alone seems to be sufficient to pernut the atontc musculature to
move the fecal mass 1n others a stmulant laxatiye 1s additionally
needed (Senohap® Dorbantyl®) While 1t has been mtroduced
ongmnally as correcting constipation without the obstipation of
bulk cathartics recently some manufacturers prepared mixtures
contaiming diocty] sodmum sulfosuccmate as a wetting agent and
carboxymethy! cellulose or similar substances as lubricating gels
for the use 1 functional constipation

More recently a new substance Dulcolax® (brand of bisa
codyl) was introduced the effect of which s due to direct action
on the colonic mucosa whether taken orally or as supposttory
Personal experience with this preparaton has been too limited to
express any defimite opmion However 1t 1s contramdietted for
use 1 patients recenng antacid therapy

Sumlarly personal experience with Pharmalax @ the new lava
tive suppository has been too limited It 1s supposed to work by
releasmg carbon dioxide in the colon and thereby bringing about
complete evacuation withm thirty mimutes

SUMMARY

Chronic functional constipation continues to be one of the most
common complants of patients consulting a physician for gastro
Intestinal symptoms or symptoms of other organ systems Despite
the frequency of these complamts many physicians are prone to
1gnore them or to give them only superficial heed As a result of
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Dr Wilbur You already have heard something about functional
constipation this mommg Dr Steigmann emphasized the fre
quency of it I would say that constipation 1s the most common
symptom of functionil disturbance of the gastromtestinal tract
I think Dr Steigmamn did a2 good job this mormng n defining
constipation  Each mdividual here and I am sure each adult m
this country knows what constipation means It 1s one of those
terms which may not be too easily defined scientifically However
stis a term which everyonc understands satisfactonly

One pomt along the line of the presentation that Dr Halpern
made which was of some mterest to me was the picture of the
lttle house with the crescent on the door [ was m Alaska some
years ago and one of the interesting things pomted out by the
physiian who took care of the snow troops was that those men
who were all day Jong and all night long m temperatures of 40 50
below zero had constipation as their most important medhcal prob
lem T thmk you can realize why it was such a common onc To
try to relax a certain sphincter m temperatures of 40 50 below
Z€T0 15 not easy

This panel has presented some yery mterestmg basic scientific
diseussions this moming Now we come down to the meat of 1t
for physicsans and that 1s the presentation of a case and the ap
pheation of some of this materl to the common problem of con
stipation An llustrative case will now be presented by Dr Lee

DrLee DB 128 year old white woman separated from her
hushand first came to the Uni ersity of Califorma Medieal Chime
threc and one half years ago complaning of mereasing constipa
ton She stated that at the age of 7 years after eatmg apricots
she had had an episode of severe durrhea which lasted 4 weeks
Sce that time she had suffered from constipation and could not
Temember ever having had a bowel movement without the aid of
lasatnes The mtenval between bowel mosements w ts usually 3
Weels but at times was as long as a month  Stools were described
ashard dry and small nd streaks of red blood m the stools dur
1ng the previous two years had been noted Before her first visit
to the Clinse she had been taking, one-half to 1 cup of mineral o1l
once a week or 4 tablespoons of milk of magnesia twice daily
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A complete physical exammation was done on March 21 1855
The pulsc was 72 full and regudar Blood pressure was 105/89
Exammation of the head revealed 3t to be normal  Esasunation
of the eyes rercaled the pupils to be regular and round. Etr1
acular movemnents were normal  The niech was normal - Breasts
were normal  The Jungs were clear to awscoltation and percus
sion The heart was pot enlarged and tnere were no thalls or
murmurs  Examunation of the abdomen rovealed no masses ur
tendcmess The bver Widueys and spleen were not palpable The
otremities were nonmat  The rectal and pelsxc exanunation re
sealcd nothing unusuat

Laboratory studics Routme blood counts were normat  Urinal
15 indicated no pathol 1 d Basal bolismm rate
was plus 19 The protemn vound rodme was 8 1 mcrograms per
cent Gastnic analysis showed a maximun of 8 units of frce bydro
chloric amd 1 the basal fasting specimens

X rays 'The uppes gastromtestmal tract senes of fluns twds
eated no abrommahty (Figures I and 1) and no abnormahties
were deteeted m vicwing the barum enuma lins 1t was noted
however that there was generabzed slow filing of the colon

Proctoscopy  Small mternal hemorthoids  Fmdings otherwise
normal up to 14 em

Medieal course The patient has been seen at taxdy regulor m
tervals i the Gasteattestinal Clie for the past three and one
half years She has been treated nusuccessiully with sesvertl fna
tives aud antispasmodics mcladmg phenobarbital und bulla
donna reserpme Mucilose® magne sum carbonate and Dasol®
When she was first (i en magnesiom carbonate 1t did not reheve
her of constipatron However m the yvear stuce sepation froni
ber hushand she has been less nenvous and upsct and b
cently found that after talng wagnesnum carbonate shie s 1
higuid stool i the mommg, and 2 other iqud stools dunng the
day  She takes 4 tablespoonsful 1n hot water cach v ong at bed
time  She has tound that @t 13 not effective when tiken m cold
water  She has duscontmued the mignesnm carbonate for as

long as two weeks at 2 ime Lut without it constipation nausea
and retching, always return
Dr Wilbur You can sec that thus patient has a very sumple
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When constipated the patrent has always suffered from cramps
wn the lower abdomen and stinging pams m the rectum Constu
pation 15 1lso associated wath severe headaches dryness of the
mouth pams m the shoulders wnd the back of the legs severe
nausea vetching dizziness and a fant feelmg

In cluldhood the patient had been taken to several doctors for
treatment because of the constipation  Treatments mcluded the
preseription of senna cascar4 mneral o} and milk of magnesia
In 1954 she was hospitahized in Long Beach Californta because
of constipation Barum enema x rays were tahen and she was told
she had a spastic colon Duning hospitahzation she was found to
be anuemic and recerved one blood transfusien  She was also de
hydrated because of repeated vomiting ind was given fluds ntra
venously for ten days

The patient s appetite has been good and she eats a regular diet
She his tmed eating large amounts of fruits and vegetables but
found they have po effect on the constipation

Past lustory The patient has suffered no sertous iliness  When
she was a child tonsillectomy and adenodectomy were per
formed

Tamly history Her father has asthina and a peptic ulcer Her
mother suffered from constipation until she was about 40 years
afage One aunt also suffered from constipation  The patsent has
four brothers one brother has a peptic ulcer and the others are
well She has four sisters one of whom has astbma wd another
constipation

Mantal Justory The patient was marnied at the age of 21 and
separated from her husband at the age of 27 She his had no
pregnancies  Her husband was studymg to become a mimster
and did not want children until his studies werc completed There
was sexual mcompatability because he did not feel 1t was night to
have sesual relations unless they were gomg to have children
The incompatabihity made the patient nervous and her constipa
tion became worse

Systemic review Neurologsedl reviess The patient had comul
sions and frequent famtmg spells i 1948 which were thought to
be caused by thyrod msufficiency  She took thyrod medication

for onc year
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Fig 2 Esvacuation view of colon

Dr Wibur Do you hippen to hnow 1f you were constipated
before the age of seven?

Patient No

Dr Wilbur You do know that sice then you have
Patient  Yes

Dr Wibur In the lust month how have your bowels been?
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Fig 1 Buwm filled colon

lustory At the age of 7 followmg n episode of four wechs of
diarrhea constipation be,m nd has persisted

It lessened following her muriige cased up to some extent
following her divorce It has led to all sorts of medical treatment
most of which has been unsatisfactory  One will have to say that
this patient has constipation which 1s more severe than one

ordinanly encountcrs
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Patient Yes Yremember once I didnt get nd of 1t for a couple
of days They gave me medicine

Dr Wilbur 1 thought 1t imght be of mnterest to ask each mem
ber of the panel to diseuss some particular phase of the problem
of functional constipation and to ash questions of one another
to bring out certam pomts

One of the first questions I want to ask Dr Simpson and then
discuss brefly 15 1f there 15 any more mformation about the pa
tient that he would like to have

Dr Sumpson  Why dud they transfuse thus girl i the hospital?
What brought on such anemua that they decided to transfuse har?
I would ike to Anow what that pont 1s

Dr Wilbur The reason for the transfusion 15 not known

Dr Sirapson  There 1s another thing, that I would like to know
There 15 reported a slow filling of the colon dunng the banum
enema study Is there some organic reason for the delay® I doubt
it but 1t 1s a thing I would like to hnow before I make a final
diagnosis n this sort of case

Dr Templeton Was her colon clean at the tune of the barium
enema or was 1t filled with residual banum from the upper gas
tromtestinal study? We usually examine the stomach before the
colon

Dr Rider Our voutine here 15 yust the opposite  The colon
first and then the stomach

Dr Wilbur  Wlile Dr Templeton s on that subject we might
ash lum whether as a radiologust ke 1s satishied that he has as much
mformation as a radwologist can give that the banum enema 1s
normal and the upper G I senes 1s normal

Dr Templ As a radwlogst the primary f 1s to rule
out an orgamic lesion such as a carcinoma  some form of obstruc
ton or mflammation such as ulcerative cohtis regronal lettss or
discrticulitis When we have done that we feel our job 1s done
In this mstance we might be able to tell something about the
function of the colon We cannot g0 too far because we are
examinmng the colon in an unphysiologic state An enema 15 not
physiological The colon must be clean n order to dentrfy many
orgame lesions  Druwtic catharsis 1s also necessary  As a result
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Patient I have to take medicine all the time

Dr Wibur You hwe gone as long as a month without a
moyement?

Patient  Yes

Dr Wibur How often have you done that?

Patient  Three different times I was m the hospital because
1t was a month

Dr Wilbur  When you finally had 1 movement what sort of
movement did you have?

Patient It was generally due to medication and I had quite
large one

Dr Wibur Liquid?

Patient  Usually hqud

Dr Wilbur Do you tihe m enemn?

Patient T cant Itwont gomn I have had nurses try to gne
1t to me and 1t just comes out

Dr Wilbur Wil you tell us what you ate yesterday all day
long?

Patient Eggs bacon toast soup sandwich salad turkey and
dressing

Dr Wilbur Is theie anyone m your family who 1s nervous®

Patient My father has n ulcer

Dr Wilbur Nobody had 1 nenvous breakdown?

Patient No

Dr Wilbur Nobody has had falling spells?

Paticnt No

Dr Wailbur Do you get convulsions or do you just fall®

Patient Sometimes I just fall on the floor but no conyulsions
Usually 1t was just blaching out and having to sit down quickly

Dr Wilbur Did vou ever hurt yourself falling?

Patient  Some bruises

Pr Walbur  When you had these » ray exanunations did the
exammnation teproduce the cramp like pan that you have been
having?

Patient I dont know

Dr Wibur Do vou have trouble gettng nid of the barum

that 15 used?
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there and getting an autlme of the colon In this sort of case
1t 15 fanly logical because we are not looking for tumorous lesion

Dr Templeton 1 am rather surpnsed to hear that this pro
cedure 15 still done m a patient in whom there 15 no obstruction
If the cathartic has not worked and there 1s fecal matenal 1t 1s
not a good plan to try the banum enema  The reason the cathartic
did not work may be because of an obstruction low down When
obstruction 15 not present the fecal matenal is forced agamst
the cccum This sometimes causes the patient tremendous dis
tress Then too a lot of fecal matenal 1» forced back mto the
termual tleum T dont thmk that 1s good procedure

Dr Wilbur The 24 hour examnation 1s worthless m 99% of
patients and doesnt redlly give any useful information There
unt a thing demonstrated i a 24 hour exammation that has not
heen demonstrated by a banum enema Without exception m
the interest of studymg a patient hike this who has a constipation
of unusual degree a 24 hour exammation 1s 1 waste of tme and
awaste of money and as you can readily sec from my comments
T have no use for it

Dr Templeton  \ay I mention the waste of money? In this
day we must be very careful about the eapense we add by heep
g a patient m the hospital for extra examnations The worry
about expense and the 1l effects on the bowel caused by worry
will offset the mformation obtamed from the 24 hour colon
examimation

Dr Wilbur  Perhaps I mught also add—a httle extra ridiation
Iwould Iike to ask Dr Albronda if he would discuss the psycho
dymmes of constipation as he feels they apply to this case

Dr Albronda  You rmught remember that m my previous pres
entation I mentioned pomts i the history which should alert to
the Ppossibality that psychological factors are of prime importance
1 the genesis of the patient s symptoms These pomts are  Shift
g, complaints a famly hustory of emotional mstability evidence
of nervous tension m clldhood poor school and socational ree
ord long medical lustory which mcludes often numerous
operations many contacts with physicians disturbances n sexual
r(htlunslups and current signs of neryous tension with or without
the presence of sigmficant organic discase
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the colon may be faly well imitated  The vanous physiological
changes seen at fluoroscopy m-y not be wdentical to those that
usually occur m the patient

Dr Wilbur Years ago 1t was very common for radiologists to
do and I understand sometimes they still do a 24 hour study
after an upper G T senies How much adyantage do you think
3t 15 to you to be able to 1eport to a physician that 24 hours after
mgestion of barum that 1t has progressed to a certam pomt Do
you think the mformation that you can gam 1s useful?

Dr Templeton 1 my be wrong m the eyes of some clnieians
but 1t doesnt help me y Since psychologic factors have so
much to do with the G I tract in n individual patient a 24 hour
study does not aid very much

Dr Wilbur May I ash if any of the other clinicrans here at
the table feel that the 24 hour exammation 1s of any practicil
value?

Dr Altarez In a casc hike this T imagme it would be I would
be mterested m 1t

Dr Stmpsen 1 dont generally pay much attention to it It
doesnt mewm much In the upper G I tract it mems a Jot 15 fr
as gastnic residue but 1n the colon 1t doesn t mean very much

Dr Sterzmann  1mght say that m some of our studies attempt
mg to prove whether 1 patient 15 constipated o1 just 1magmmg
things we followed the progress of the barum not just for 24
hours but until the bowel was completely empty We hue had
pattents m whom 1t took 96120 hours before the banum 1eached
the colon and rectum and then 1t would stay there for wother
48 hours Therefore m any patient ;n whom we are really mter
ested to chech bowel stasis 1t may be necessary to follow the
barium meal every 24 hours for scveral days to see it leaves the
rectum

Dr Templeton  Actually we can get some mformation about
how the colon functions by just tahmg a plam view of the
abdomen You do get some information that way without grvmng
2 barum enem+ at all

Dr Sunpson Some radiologists have advocated domng barum
enema with no preparation at all with no cathartics no enema
but just runmng the banum around whatever fecal mass is
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there and gettng an outhue of the colon In this sort of case
1t ss fairly logical because we are not looking for tumorous lesion

Dr Templeton 1 am rather surpnised to hear that this pro
cedure 1s stull done 1n 2 patient m whom there 1s no obstruction
If the cathartic has not worked 1nd there 15 fecal matenal 1t 15
not a good plan to try the barium enema  The reason the cathartic
did not work may be because of an obstruction low down When
obstruction 1s not present the fecal matenal 1s forced agamnst
the cecum This sometimes causes the patient tiemendous dis
tress Then too a lot of fecal matenal 15 forced bach mto the
termmnal ileum I dont think that 15 good procedure

Dr Wilbur The 24 hour examination 1s worthless m 99% of
patients and doesnt really give any useful information There
1snt a thing demonstrated n a 24 hour exammation that has not
been demonstrated by a barmum enema Without exception
the iterest of studying a patient hike this who has a constipation
of unusual degree a 24 hour exammation 1s a waste of time and
awaste of monev and as you can readily see from my comments
T have no use for 1t

Dr Templeton May 1 mention the waste of money? In this
day we must be very careful about the expense we add by keep
mg a patient m the hospatal for estra examunations The worry
about evpense and the 1)l effects on the bowel caused by worry
will offset the mformation obtamed from the 24 hour colon
€xdnumation

Dr Wilbur  Perhaps 1 mught also add—a little extra radiation
Iwould like to ash Dr Albronda if he would discuss the psycho
dynannes of constipation as he feels they apply to this case

Dr Albronda  You might remember that m my previous pres
cntation I mentioned pomts i the lustory which should alert to
the possiblity that ps) chological factors are of prime unportince
mthe yenesis of the patrent s symptoms These pomts are  Shuft
g complasmts a fanily Instory of emotionnl instability evidence
of nervous tension m childhood poor school and vocational rec
ord long medical history which mncludes often numerous
operations many contacts with physicians disturbances n sexual
rcationshups and current signs of nervous tension with or without
the resence of sigmficant organic disease



306 Gastromtestinal Motility

It seems to me that the case report we have Ireard contains
data 1n at least seven of the exght categories just mentioned

1 Shufting Complamnts In addition to constipation—headaches
dryness of the mouth puns i the shoulders and back of the legs
severe nauset reichmg dizziness md famt feehngs were men
tioned

2 In her fanuly hitory we find evidence of emotional nsta
bility Father has asthma md peptie ulcer mother had constipa
tion until 1ge 40 Aunt had constipation  One brother had peptic
ulcer One sister had asthmn, wmother constipition

3 Signs of Nervous Tension i Childhood The case report
mentions that m cluldhood the patient had been taken to several
doctors for the trcatment of constipation without ny lastmg
relief

4 A Long Medical History and Often Numerous Operations
She fills at Jeast half of this category How she nussed bemg
operated upon 15 a mystery to me! Most of the patients I have
seen n consultation for this complamt have had operitions They
desenbe eaploratory operations uterme suspensions appendect
omies caesarenn sections and cholecystectomy

5 Many Contacts with Physicians This 1s sclf evident from
the record as 1s her disturbance m sevual relatronships wd signs
of nervous tension

1 suspect that if she were questioned circfullv about her school
and vocational hstory we would also get data suggestine of psy
chological factors bemg umportant such as absence from school
beeanse of 1llness over or under pisticipation i the school socrd
actrvities considerable uneasmess perhaps with diarrhea or con
stipation around examupation time

Other pomnts 1 the cisc report which to me re suggestive of
psy chological difficulties ue (1) convulsions and frequent famt
ing spells m 1948 (2) her ilmost 1ddiction to Inatnes (3)
cluontcity of her complamts

1 would have no hesttation m recommending a psychutne
consultation for this woman Therc 15 not cnough dat1 in the
case report to formulate the psychodvnimics but I suspeet datt
could be obtuned by shillful mtersrewing that would enable us
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todoso Itonly pomts out agan at least tome that this patients
psyche has been s1dly neglected over a period of at least 21 years
Please understand that I am not blammg the physicians! How
can they be blamed when they were not taught to consider the
mmportance of the psyche 1 the total examunation of the patient?

Dr Wilbur  Dr Smapson will give us some mformation about
the central nensous system

Dr Sumpson  To refresh our minds on the relation of the cen
tral nenvous system to bowel function I would hike to show a
diagram  The miotor innerition of the mtestinal tract goes
through the vagus The vagus ongmates m the medulla and
travels a long, distance  As you know it branches to the stomach
small intestine and the other gastro-mtestinal organs—the liver
the pancreas and to the right part of the colon Most of our e
dence 15 that the right colon motor and secretory mnervation
comes through the vagus and extends as far m the nght colon
as 1s supphied by the supenor mesenteric artery In some people
1t extends to about the nud transycrse colon In most people 1t
extends as far as the splemc flexure The other part of the colon
and the rectum 15 mneryated through the 2nd 3rd and 4th sacral
parasympathetic followmng along the supply of the mfenor
mesentenc artery - At the lower part of the colon the sacral para
sympathetic has to do with the motor actiity of the rectum and
the complicated function of relaning the mternal anal sphincter
Now the other part of the nerve supply to the ntestmal tract
especually the colon the sympathetie is dernved from the T 11
T12 L1 L2 and sometimes L 3 These fibers supply the colon
from the rleocecn junctien to the anus and have to do with i
crease m sphincter tone All through the G I tract the sympa

ehic increases tone and relaxes muscular activty just the oppo
site of the parasympathebic system  In all cases of funchional
disturbance 1t 1sn simple disturbance of one or the other mnena
tion These are always mned We cunot purely and organically
Separate out which function 1s at fault Generally there 15 an
nlubition of motor activity so nothun, passes along

Now what carres on penstalsis in the colon? Itis the myentenc
or Auerbachs plexus which usually heeps up penstalic move
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It seems to me that the ¢1se report we have heard contams
data in at least seven of the eight categories just mentioned

1 Shifting Complasnts  In addition to constipation—herdaches,
dryness of the mouth pams m the shoulders anad bick of the legs
severe nausen retchmng dizziness and faint feclings were men
tioned

2 In her famdy hustory we find evidence of emotional wsta
bility  Bather hns asthma md peptic uleer mother had constipa
tion untit age 40 Aunt had constipation  One brother had pephe
ulcer One sister had asthma another coustipation

3 Signs of Nervous Tenswon mn Childhood The case repoit
mentians that m chidhood the patient had heeu taken to several
doctors for the treitment of constipation without any lastmg
rehef

4 A Long Medical Uistory and Often Numerous Operations
She fills at least half of this citegmy IHow she mussed bemg
operated upon 1s a mystery to me! \Most of the patunts I have
seen 1n consultaton for this complamt have had operations  They
desenbe enploratory operations uterme suspensions ppendect
omies caesarein sections and cholecy stcetomy

5 Many Contacts with Physictans  This 1s self evident from
the record as 1s her disturbance i seual relationships "wd <igns
of nervous tenston

1 suspect that if she were questioned ¢ refully about her school
and vocational hustory we would also get data suggestrc of psy
chological factors bemg, mmportant such 1s absence from school
because of illness over or under participation 1 the school soeral
activities considerable uneasmess perhips with diurher or con
stipation 1round (xanunation tune

Other pomnts mn the case report which to me arc suggestive of
psy chologeal difficulties are (1) convulsions and frequent famt
mg spells m 1948 (2) her almost wddiction to Imatives {3
chronictty of her complants

I would have no hesitation m 1ecommending, 1 psychatric
consultation for this woman There 1s not enough daty m the
case report to formulte the psychodvnamies but I suspect data
could be obtamed by shiliful mterviewang, that would enable us
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fact that the colome wall contamns the myenteric plesus to which
Dr Sunpson just referred It 1s believed that the myentenc
plawus conducts the stimulation and coordmates the mo ements
of the intestmal wall Absence of these plesuses might lead to
decreased contractions of the muscles as for instance m Hirsch
prungs disease which seems to be due to absence of the myen
tenc plexus It seems possible that many substances which maite
mtestinal mosyement do so by stimulating the cells of Auerbachs
pleaus  These substances might be chenucals iberated from the
food or by bacteral action or they may be chcmicals used n
therapy The colon 1s hiberally supplied by these plewuses which
may also serve for transmutting the vagal impulses to the bowel
Propulsion of the feces myolves ncreased motor activity over
most of the large bowel It 1s believed that actnaty gives nse to
the call of nature rather than the presence of feces in the rectum
Contraction of the colon may be brought on by ice appheation
to the abdomen and by a number of drugs ke physostignine
ncostigmine posterior pituitary eatract Pitressm® amyl mitnte
micotinic acid and also by emotional factors Emotions hke fear
dejection defeat, dissatisfaction boredom tension and a sensc
of futility may be associated with a hypodynamic situation char
actenized by a relasation of the longitudinal muscles and length
cung of the colon ind decreased motor actisity  Howeser emo
tions hke anger rescntment guilt feeling anuety and strong con
flicts are usually assoctated with 2 hyperdynamic motihty state
of the colon m wlhich there 15 usually contraction of the long:
tudinal muscles and shortenmng, of the colon and increased
rthythmc contraction of the ercular muscle This autonomy of
the colon 15 being esploited therpeutically and substances are
being introduced which stimulate the colon cither directly
through Auerbachs plesus or directly through the mucosa with
out interferning with the activity of the small bowel

Dr Wlbur Wl 1 think we have a little information about
certain basic mechamsms It would be appropnate to ask Dr
Alvarez if he would tell us using the information we have avail
able how he nterprets the psychologrcal disturbances m their
relation to this voung woman s disturbed colon function
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ment One of the mam functions of the whole G-I tract 1s trans
portation and motihty In the colon after water 1s absorbed the
left colon 1s primanly concerned with transportation and motihty
If we could just apply a drug to stimulate Auerbachs plesus
through the vagus nerve 1t would be wonderful but things dont
work out that way clineally Tncreased parasympathetic simula
tion above a certan pomt doesnt produce mcreased penstaltic
movement but spasm so that forward motion disappears alto
gether and constipation 1s the end result

Then there 15 a factor of relaxation of the anal sphuncter the
mternal sphmcter his something to do with 1t The ileocecal
sphincter may have possibly a very hittle effect

The hypothalamus should be mentioned This area recenes
from the cortex and from the outer environment all those stmult
that Dr Albronda made so clear to us this mormng T think that
covers the general anatomic structure and function of the bowel
from the viewpomt of the present discussion

Dr Walbur We have now a hittle imformation about the psyche
and about the means by which 1t may mfluence the function of
the colon Dr Steigmann 1s gomng to grve us a little mformation
about how the function of the colon may be altered and about
the mechamsms of intrinstcal neuromuscular actnity w hich
cause the COIO“ to move

Dr Steigmann 1 do think 1t 15 somewhat presumptuous for
me to discuss the functions of the colon when we have here Dr
Alvarez the man who did most of the work on that

The colon 15 a sluggish organ with few movements and slow
movements A few times a day thcre are mass movements that
carry the fecal matenial from the transverse colon mto the sigmord
region These mass movements may give the so-called call to
defecation The mass penstalsis often takes place dunng or 1m
medately after a meal the so called gastrocolic reflex Usually
1n the moming after breakfast the colon starts the mass penstalsis
mosement

Mass penstalsis may also be introduced by purely psy chological
nfluences The colon can perform 1ts function to a grent extent
independent of the central nervous system This 1s due to the
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of famuly T was dealmg with Naturally I didn t cure the woman
atall Iwould have to start with a different set of ancestors

Now what [ am very much mterested 1n m this woman 1s what
these falling spells are lihe You notice I ashed her af she hurt
herself If they hurt themselves 1t 1s generally cpilepsy If they
never hurt themselves 1t 1s generally just famting  An epileptic
mjures humself or nearly always hurts lumself Now the thing
that impresses me 1s that we never bothered to get an electro-
encephalogram on 2 woman like this The last exght to ten years
I have been getting electroencephalograms and I am finding that
about 60% of these people are epileptics who never had a very
typical fit and perhaps hardly ever had fits at all Now does
that have any relation to her constipition? Yes Im absolutely
surc because I find some of the most remarhable abdommal
complications 1n people who are epileptics without a it Hugh
Imgs Jackson described any number of epileptics without fits It
was well known 75 years ago and today it 1s hardly known at all
Epilepsy 1s one of the things we should study about this woman
I thmk

Dr Wilbur Well that 1s very interesting  However I would
ke to comc down to this very practical pomt and that 1s why
15 this womtn constipated® I would like to ash members of the
panel why her colon doesnt work satisfactonly Is this some
disturbance ntrinsic m the colon itself or 1s 1t something that
comes from outside the colon 1 the way of the influences of the
psyche that Dr Albrondy talked ~bout, or through these nene
pathways or 15 it all three® How do these psycluc disturbances
produce constipation? 1If we dont hnow why shes constipated
how can we treat her?

I thought someone would tell me that she had a disorder of
her type 2 w 1ves or that she never had a type 4 wave and there
fore never hud a mass movement w her colon 1 tlunk the time
will come when someone who 1s mterested n the physiology of
the gastromtestinal tract wall make studies on a patient of this
sort and hwe information available as to just what causes the
disturbances n the colon that makes her constipition as long as
30 days without a bowel moyvement
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Dr Alvarez  Usually when I see a woman like this my first
question of course 1s has the patient mild megacolon? Obviously
this woman hasnt Most of them havent The nest question 1s
15 1t hereditary ?

The fact that she has had 1t for over 20 years immediately tells
me that she hasnt carcmomn or anythmg blochmg the way
Wherc 1s the lesion® Is 1t m Auerbachs plexus or 1s it m the
extrnsic nerves® Tn megacolon as you know 1t 1s m the intrmsic
nerves In megacolon there 1s a section of the sigmoid or rectum
which contams no Auerbach plesus or practically none which 1
why waves cant go over it and thats why the Swenson operation
15 1 good operation n that the mvolved section 15 removed

Now there 1s 2 pont that impresses me about these women
All of them that I have gotten to know well and could get the
famly lustory m all of them I have found psychoss or epilepsy
or alcoholism running thiough the family—a defective fanuly In
this family we know that there 1s a good deal of nervousness It
has come out m the form of «sthma T think f we guestion her
very carefully we mught lewrn of more serous tllness What
does that mean? All I can tell you 1s that from hundreds of cases
I have learned that msamty m grandfather may show up as a
defect 1 sympathetic behavior m the grandson I have seen it
and I have just written a book on about 1000 such famihies show
g the remarkable ways m which defects m the nervous system
are whented For mstance a girl mav complam of cvanotic legs
and 2 lot of other symptoms You find her father 1s a schzo
phrenic and 1s 1 the state hospital There 15 some relation be
tween these two facts and I see 1t commonly I have seen it
so many hundreds of times that I cant question 1t at all

A very important thing mn these women 1s that they sy they

cant take an enema—it burns me all the way up or else they
cantgetitn The reason they cant get 1t n 1s because they cant
stand a httle distress  The last one of these women I had spent
betw een two to four hours a day trying to get a bowel movement

Well what is her family? Her mother was a devil Her grand

father was crazy her father was crazy her husband had deserted
her and T thmk she had two psychotic sons That was the sort
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of fanuly I was deabing with  Naturally 1 didn t cure the woman
atall I would have to start with o dilferent set of ancestors

Now what 1 am very much mterested m an this woman 3s what
these fallmg spells are bhe You notice 1 ashed her af she Tt
herself If thev hurt themselves 1t 15 generally epilepsy  If they
never hurt thomselves 1t 15 generally just famting An epilephic
mjures humsclf or ncarly always hurts lnmself Now the thing
bt unpresses me 15 that we nover bothered to get an Jeetro
encephalogram on a woman Ithe this  The last exght to tun years
Ihase been getting electroencephalograms and ¥ am finding that
about 60% of these people are epileptics who never hnd a vy
typical fit and perhaps hardlv ever had fits at all Now does
that have any relation to her constipation? Yes Im absolutely
sure because 1 fmd some of the most remarkable abdomnal
comphications m people who are epileptics without a it Hugh
Tings Jackson descnbed any number of epleptics without fits 1t
was well known 75 years ago and today 1t 15 hardly known at ol
Eplepsy 15 one of the things we should study about this wommn
1 think

Dr Wilbur Well that 15 very mteresting However 1 would
Yl to come down to this very practical pomt and that 15 why
15 this woman constipated® I would ke to sk members of the
pwel why her colon docsut work satisfactonly  Is tlus some
disturbance mtrmsic i the colon wtself or 15 1t somethmg that
comes from outside the colon m the way of the mfluences of the
psiche that Dr Albronda talked about or through these nene
pathways or 15 1t all three? How do these psycluc disturbances
produce conshpation® If we dont know why she s consupated
how can we treat hare

T thought someone wounld tll me that she had a disorder of
her type 2 waves or that she never ad t type 4 wave nd there
fort nover had a mass mosenunt m her colon 1 think the time
will come when someone who 15 witerested i the physiology of
the pastromtestnal tract will make studies on 2 patunt of thu
sort and have mformation Waiable as to yust what canses the
dinturbinees m the colon thit makes her constipation as long as
30 days without a bowel movement
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Dr Alvarez Yewrs ago Ivy and one of lus students troduced
a balloon up through a sigmoidoscope and found different types
of 1ecords 1n this type of patient

Dr Wilbur I beleve that some of the newcr methods of re
cording motor actiaty m the gastromiestinal tract without a
balloon will be more helpful Perbaps 10-20 years from now
when such a pancl as this 1s held very defintte mformation will be
available as to extct motor disturbances of the bowel m constt
pon

Dr Farrar We have studicd now three people with constipa
tion and two of them had what seemed to be records not signt
ficantly diffcrent from some of our normals One had rather
abnorm 1l lookg waves Were not in a position to tell yet but
certamly 1t 1s relatn cly easy with this capsule to get a tracing
throughout the entire colon nd we hope to have some data
within a year

Dr Hightower We have also studied some of thesc patients
but we were not able to detect what we thmh me sigmficant
changes from normals I thmk these newer techniques do have
possibilities i elucidating some of these factors m constipation

Dr Wilbur Dr Templeton how much can the radiologist help
the clein i determuning function of the colon particalarly
m a stturtion of this sort?

Dr Templeton We are hiuted  We do hne the occasioni!
patient who cannot be cleaned out We gne cathartics and
encmas and after thrce or four diys the patient still has matenal
m lus colon The ieason we cannot clean Jum out 15 that we
cannot stmulate 1 mass penstaltic wne  We produce some tonie
contractions but thesc are not enough to force the material along
As to the reproduction of the pamn sometimes we can help out a
Iittle bit on that We hnent hecn able to do 1t too often but
occiswonilly we can Thats about our bt

Dr Alvarez This problem fascinited me Many yewus ago
the thung that gave me ide1s was a picture by 1 mwn named
Bederman back n the 80s who cut the nerve from the central
nerve card of a snid where the smooth muscle comes off to the
ade Immeditely those muscls contracted mto a koot and
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stayed that way and I thought that would be the smplest eapla
nation for the troubles m the bowel 1hunted through the Ltera
ture particularly of pathology to see if I could find a record of
a scgment of a bowel which contained no Auerbachs plesus and
to my great joy I found an article i an Italan journal on ped:
atnes desenibng two boys and if I remember correctly they
were twins both of whom had megacofon and m whom this
piece of apparently obstructing bowel was resected It wasnt
contracted and there was found absolutely no Auerbachs plexus
and so my hunch was proven correct and since then has been
proven many times by Swenson I just noted a report of 158
cases from England and the results i removing the paralyzed
segment had been pretty good

Dr Wilbur 1 want to pomt out that mn tlis patent however
there 1s no sign of any nerve cutting no sign of any disease of
nenes or of the colon but only the colon doesn t work as a normal
colon should function

In the remunmg minutes T think 1t would be well to discuss
the treatment of this condition the cause of which we havent
been able to define 1 am going to ask Dr Albronda what he
thinks 1 psychiatnist could do m approaching this patent diag
nostically and whether he thinks that psychitrc treatment would
be helpful for this young constipated womn

Dr Albronda Before we can figure out what to trcat psy
cluatrieally we have to study the patient very very carefully and
from a practical pomt of view Wth this lady I would strongly
advise the nternist to refer the patient for 1 psychuatne consulta
tion  Now very often the mtermist necds help i refermn,, such
a patient for psychiatnie consultation becruse most patients will
say “There 1snt a thing the matter with me I am not crazy
Why should I sec a psy cluatnst for my constipation?  Sometimes
some evplanation about how feelmgs pliy 1 part in 1 patients
difficulty will reassure them enough so they wall consent to such
consultation Then the psychiatrist will try to figure out whether
or not psychological factors are plaving 1 part n the dilficulties
Sometimes such a person 1 reluctant to gnve this hind of mforma
tion 15 Dr Alvarez so well ponted out ind Dr Steigmann men
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tioned  We often wse the clmical psychologist for psychological
testing of the patient who may help us come to some conclusion
If the person 15 found to have some psychiatric difficulties that
are playing a part m the complunts then the nest step 1s to find
out whether the patent 1s willing and desirous of having psy
chiatne treatment  Thus 15 oftun 1 big hurdle to get over but
often 1t can be donc  If st 1s clear that psychological difficulties
do play a part 1n the persons difficulties and if he 15 willing to
have this particular kind of treatment I thk the appropnate
treatment 15 psychological and often preferably m collaborition
wath the mternist

Dr Halpern From a pharmacologists viewpont my wmterest
was directed to the problems of drug therapy When a drug 15
admunstered 1t 15 important that 1t 15 used early ¢nough long
enough often enough and just enough It 1s necessary to treat the
patient and not the disease  You cannot take a drug and admmn
1ster 1t by rote or by labeled directions The use of a drug should
be adapted to the patients requirements It 1s important to re
member that the medication does not want to supenmpose
another set of physiologic negative conditions For example of
you are ireating constipation 1t 15 not correct to supenmpost
diarthea  The appropnate considerations of the properties and
dosage of a drug, will result very often m a satisfactory approach
to both the patient and the discase problem

Another factor 15 to consider the over all aspect of drug therapy
and constipation [or example gangliomc blockmg agents are
constipating antacids are constipating seditnes tranqulizers
except reserpin¢ are constipating  Reserpe causes a diarrheal
state n some Barbiturates hypnotics morphine and oputes
all have constipating properties  Now if you are gong to treat
constipation as an isolated phenomenon vou e gomg to get
Just the ty pe of result that you desenve  If you we gomg to treat
constipation as a past of the complcte picturc of the patient you
will probably get the result which 1s hoped for

There 1s still anothcr pomt to be considered and that 15 the
rehability of the drug you are gomg to use You have to hnow

You have to know of its reproducibility

certan things about 1t P!
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Will the drug that you are admuustermg, be the same drug that
you hope 1s descnibed m the literature? By that I mean 1s 1t
stable? Has it been standanzed® Is the vanation from dose to
dose such that i1t will give bizarre results® It 1s obvious that the
climieian cannot turn lus office and his pharmacy mto a testing
laboratory That means you have to have some understanding
of the companies who mdke the drugs and some understanding
of their testing procedure because this s really a partnership
operation The practice of medicine 1s 10 longer confined to the
clmcian 1t becomes a band m hand partnership with everyone
miolved m commuty health

Dr Wilbur I am sure all of you would bke to hear how Dr
Abvarcz would treat this patient

Dr Aluarez I have already confessed that I am not very suc
cessful in handling these people usually

Dr Wilbur Is there any pomt mn treating her at all?

Dr Alvarez I thinkitis necessary to try to treat her constipa
tion because when she goes too long she gets marked reverse
penstalsis even to the pomnt where she gets vomting and dehy
dration so something must be done  Sometimes n these people
I help them most by getting them to be fauly satisfied with a
bowel movement once i every ten days if they are not too
uncomfortable In other cases one can find psychological reasons
for her constipation  Maybe she doesnt go when she should or
maybe she doesnt eat properly or all sorts of things that you
can alter to try to help her along In most of these cases the
people are 5o basically unstable that 1t 1s very hard to do anything
with them

1 would use Jaxatives such as the one that she found magne
sum carbonate Many of my patients of this type tell me that 1s
the one that they wind up with as being the least offensive and
least trouble

Dr Smpson 1 think that this patient must be treated as a
whole So far we have covered many little segments of her proly
lim wnd now we are closmg in on what ought to be done for this
lady hefore shic leaves your office and gocs on to another doctor
I thunk the first thing to do 1s to o through the Iustory and that
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tioned  We often usc the chnieal psychologist for psychological
testing of the patrent who may help us come to some conclusion
1f the person 1s found to have some psychiatnic dificulties that
are playing a part 1n the complunts then the next step 15 to find
out whether the patient i1s willing and deswous of having psy
cliatric treatment  This 15 often 1 big hurdle to get over, but
often 1t can be done I 1t 15 clear that psychological difficulties
do ply a part m the persons dificulties and 1f he 1s willng to
have this particular hind of trcatment 1 thmk the appropmate
treatment 15 psychological and often preferably m collaborition
with the mntermst

Dr Halpern From a pharmacologists viewpoint my mterest
was directed to the problems of drug therapy When a drog s
adnmunistered 1t 15 mmportant that 1t 1 used early wough long
enough often enough and just enough 1t 1s necessary to treat the
patient and not the disease You cannot take a drug wnd admin
1ster 1t by rote or by labeled directions The use of a drug should
be adapted to the patient s requirements 1t is mmportant to rc
member that the medication does not want to superimpose
other set of physiologic negitnve conditions For example of
you Are treatng constipation 1t s not correct to superimpose
diarthea  The appropriate considerations of the properties and
dosage of a drug will result very often m a satisfactorv approxch
to both the patient and the disease problum

Another factor 1s to consider the over all aspect of drug therapy
and constipation  For example ganghomic bloching agents are
constipating,  antacids are constipating sedaties tranquulizers
except reserpme are constipating Reserpme causes 1 charrheal
state m some Barbiturates hypnotics morphme and oprates
all have constipating properties  Now if yvou are gomg to treat
constrpation as n 1solited phenomenon vou me gomg to get
just the type of result tht vou descne  If you re gomng to treat
constipation 1s a part of the complcte preture of the patient you
will probably get the result which s hoped for

There 15 still another pomnt to be considered and that 15 the
rehability of the drug you are gomg to use lou have to hnow
certamn things about 1t You have to know of its reproducibihity



DISTURBANCES OF GASTROINTESTINAL
MOTILITY ASSOCIATED WITH
SYSTEMIC DISEASE
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IT has frequently been observed that motility disturbances of
the digestive tract murror disturbances of the body gencrally
Everyone 1s familtar with the severe vomsting attack that 1s
imtiated by some emotional disturbance and the vomiting asso
ciated with serious systemic disease It 1s as 1f there 1s an attempt
to release 1bnormal bodily accumulations by reverse penstalsis
thus freeng the body of its powsonous substances A vomuiting
center seems to have been designed for this purpose

Just as certain sy stemic 1llnesses are assocrated with vomiting
50 also are many others associated with hypermotility of the
mtestinal tract and with diarrhea Nealy everyone 1s famihar
with the hypermotility of the digestne tract that frequently 1s
associated with emotional strains and tensions  Thus the rehigious
leader often 1s afflicted with diarrhea every Saturday and Sunday
the motihity of his bowel 1s quite normal the rest of the week
This has frequently Jed to the fallacious diagnosis of colitis when
duarrhea 15 meant  Emotional reactions resulting i disturbed
Intestinal motility may be confused with real mflammatory con
ditions  Thus patients wath the so called umitable bowel syn
—_—
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1s part of her psychological treatment  We wondered where the
lesion was and we havent found it To me 1t appears to be some
where n the complex reflex mechamsm of the motor actmity of
this gut—both psyclic and physiologic Most of our work as
chmeans will be siting down wath her and trymg to untgle
all that has gone on in the past—both psy cluatne and orgame from
cnema laxative and other bad habits

Dr Wilbur Here then 15 a problem of a patient who has con
stipation who actually has only one mamfestation of a disturb
ance and that 1s of her psyche s Dr Albronda has pomnted out
We dont hnow why her colon 1s disturbed or how its function
1s disturbed but we are all convinced that the treatment of the
constipation alonc 1s not gomg to be successful that the patient
as a whole must be treated In this respect a sympathetic phy
sician 1s probably more useful than anythmng else Every once
m a while one does see 1 patient of this sort who 1s suddenly
cured Dr Bargen tells of 1 patient who had constipation of this
sort for many yeus and who during n earthquake saw the carth
open up m front of lum He hasnt had constipation since that
time If one could work out some sort of nuld shock therapy for
this patient perhaps her constipition would be cured

In conclusion I reealla statement of Josh Billings which I think
1s approprate here and that 1s A good reliable set of bowels
1s worth more to a man than any quantity of bramns
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descendng colon 1n a manner that is more or less starthng to the
umaccustomed obser er

The extent and manner of nenous control and mnen ation of
the dzgesh\e tract are pot always the same from person to person
G ly speaking effects are mhibitony in
and dnﬂuse m distnbution  The results of surgreal operations to
remove mhibitory control have been disappoinhing  That these
procedures have not been as effective as 1t was hoped they would
be has been especially clearly d rated after surgical oper
attons however well performed on the lumbar sympathetic
nenves n cases of advanced megicolon It may be that the
autonomic nerves are called mto action only 11 an emergency, for
mstance 1 such states as fear pam dehydration and shock of
one hind or another Stimulation of the sacral division of the
parasympathetic system results m contraction of the bowel with
relaxation of the anal sphuncters Any emotion that 15 accom
paed by nervous discharge through the autonomue system may
also be accompanied by effects mediated through the sacral divi
sion of the parasympathetic nerves The distnbution of vagus
nenes of the Jowcr intestine 1s not certam  The profound effect
of psychic stmuh n the field of vagus control can hardly be

d In the p of Jon atrophy and dissolution

of the plexuses of \eissner and Auerbach hase been obsen ed
and m the presence of advanced ulceratne colitis there 15 1 sug
gestion that great hypertrophy of the ganghon of these plewuses
has oceurred

It has Jong heen recogmized that the secretory activity m the
testine has considerable bearng on the abdomnal discomforts
of human bemngs The mmportance of thus function 1s well attested
to by the many designations applhed to disturbances of it such as
“mucous colitis  and the miny synonyms used to descnibe ths
or simular phenomena

EMOTION AL FACTORS IN COLONIC MOTILITY
AND SECRETION
The anviety presunt 1 everyone most of the ttme may pro
foundly affcct motthty and secretion in the digestine tract Tense
emotions msohing, marked anety are often accompanied by



318 Gastrowtestinal Motdity

drome labor under the mustaken behef that they have calitss
Patients with both of these conditions may have diarrhea  Unless
the mtestinal tract of everyone with diarrhea 1s examwed care
fully and objectively many unfortunate errors of diagnosis and
therapy will result

I shall evaluate some of the studies of motility patterns of the
digestive tract in the hght of sts stiucture and function and shall
show how knowledge of these patterns may lead to better man
agement of disorders of the digestive tract in ats various disease
states or m conditions due to disturbed function

FUNDAMENTAL OBSERVATIONS

Mans digestive tract has features that correspond to those of
Carnnvora and to some of those of Herbnora It 1s large and
distensible and retains its contents for a relatively long tune It
consists essentinlly of floating organs Its position m the abdomen
vanes with posture respirttion and degree of distension Its
kinks redundancies and fixations e only yamatons of the
normmal but compatible with healthy lving.

Knowledge of the alimentary tract has been greatly ephanced
by the development of apphecable roentgenologic techmes Obser
vations of roentgenologists on its physiology and pathology have
laid the foundation of piesent day knowledge The time of pas
sage and the size of the column of banum as 1t proceeds along
the intestinal tract vary greatly among persons who to all mtents
and purposes have normal mtestines More than likely then the
same thing can be sud about the passage of food residuc down
the same tract The process of colonic fillng for mstance scems
haphazard There are almost as many ‘vanatons as there are
persons  Food resdue follows 1 pattern sumlar to that of a
suspenston of banum It 15 easy to understand why the former
may reach the left portion of the colon m one person w 30 mun
utes and that of another m 5 hours without 1t being necessary to
assume that abnormal conditions afflict erther person In the
large mtestme n addition to the mmng and hneading that go
on contmuously there 15 anothcr type of movement hnown 3s
mass movement of the contents wherem by a smgle large con

traction the entire colonie content s caused to pass mtc the
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wlammatory discase Furthermore there 15 no ¢vidence either
cliucal or expenmental to suggest that these disturbed cmotional
states ever produce an actual orgame change m the mtestne In
some patients during unusual psycluatric smulation hyperemua
or even edema, and evidence of congestion have been produced
1 the ntestine  These pramptly subside when the esisting stimu
Tus 1s remosed  Thus 1t 1s apparent that 4lf portions of the diges
tive tract may partiapate i the reaction pattem that results from
unfavorable or unpleasant situations

1t has been possible to estabhsh thy situstion expentmentally
i regard to the secretion of mucus The colon of an anesthetized
dog was wolated by scct oming the distal part of the sdcum and
sectiomng the colon as near the anus as possible  End to-end
anastomosis was made between the prosmal part of the deum
and the distal past of the colon  The distal end of the ileum was
then brought outside the abdormmal wall on the nght side and
the proxmal end of the colon was brought outside on the left
Jeaving the 1solated portion which was nearly all colon, m the
abdommal cavity with its nene and blood supply wtact  The
volume of mucus secreted from such an 1solated colon when the
dog was lymg quiethy for several hours at a tume was fanly con
stant and tended to be less the quieter the ammal remamed
Dunin,, sleep secretion was at its lowest level although at no
time did the stoma becom¢ dry  Ten to 13 minutes after a spon
taneous bowel movement without a purgatise having been ad
mustered or stunulation of anv hand having been given an
increased amount of sceretion appeared at the opemng on the
left side and exudation continued for about an hour although
the largest globulcs of mucus appeared at first

Cathartics such as senna rhubarb phenolsulfonphthalem mild
mercurous chlonde sodm sulfate colocynth and castor o)
were adminstered by mouth to do.s with the colon prepared
as desenbed  The amount of secretion obtamed from the solated
segment w s much greater after the admuustration of these
cathartics than 1t had been when defecation occurred without
such stmulation  Saline cathartics produced amounts of mucus
mast closehh resembling those of control ammals  OF ulf these
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physiologic changes  After a state of anuiety 1s repeated often
enough 1t subconsciously may be manifested by unusual func
tional bodily states 1esuting 1 many vague unrelated com
plamts associnted with physiologie distubances of organs wnd
orgin systems Thus piofound cffects of cmotional states are
registered m the gashomtestinal tract At tunes even 1 smgle
severe emotional mpulse ciuses strhimg change i functions of
an organ A person who has always been constipated may have
a disturbed mtestmal function with frequent passige of loose
stools s a result of 1 severe aceident, a state of fear or some
other emotional upset In this way an episode of feur sudden
and unwanted as 1t 15 can be an effective drugless remedy for
constipation

The cffect of excitement nd tension on the gastromtestmal
tract 1s common knowledge The emotional cffect of excitement
and tension may be transient but if these distresses are frequently
repeated a tension state may develop and result m 1 marhed
change m mitcstinal function The culmmatrve cffect on the
secretion of 1cid and pepsm i the stomach 1s well recognized
But this secretion my be greatly mereascd or reduced by neryous
and emotional disturbances Increased motihty wnd decreased
absorption 1n the small mtestme duning an emotional state are
also well rccogmzed phenomena

The terms wrntable colon and unstable colon ire onky pames
expressig the effects of emotional disturbances excesscs acts 0
abuse or traumtic experiences on the mtestme The syndrome
described as the tmitable colon or unstable colon does not actually
refer to chinges 1n the colon itself but its symptoms r¢ manl
festations of overactnity or reduced activity of the entirc diges
tive tract The <o called intable colon may also be 1 result of
dietary mdiscretion  There 1s no evidence that it ss ever followcd
by or related to wtual mtestindl diseise  As indreated pr(\musly
many gastroenterologists have scen the church leader the priest
or mumster the lawyer or the public speaker who prior to of
dunng an mmportant address 15 afflicted wath mtensc drarrhet
Tlus state promptly subsides aftcr the cmotional strum has been
relieved In none of these mdivdo ids s there any esidence of
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10 the transduccr situated just outside the mouth  The pressures
detected by these devices are those occurrmg withum the lumen
of the esophagus and 1n the immediate vicmty of the umt  When
the esophagus 1s relaxcd and patent the changes m pressure may
be those common to the entwre length of that organ W hen the
walls of the esophagus or its sphincters are m dircet contact with
the prck up umt changes m pressure that 1t detects are localized
1o the segment that 15 m proxmty of the unit The wall of the

¢sophagus 15 regarded as a lar tube that 1s closed at both
ends by sphmc&ers this tube and s spluncters operate as a
f 3 umt that responds m a coordmated manner to deghin

1on or esophageal distension

In the yestng phase the pharyngo-esophageal sphmcter 15
represented by a zone of mereased pressure 2 to 3 cm m wadth
Tymg between the upper part of the esophagus and the pharyns
This zone ¢ be dearly dchmeated by withdrawal of a pressure
sensitn e device from the upper put of the esophagus mto the
pharynx  As withdrawal progresses the pressure wicreases untit
1t3s 20 to 30 cm of water greater n the upper portion of the
zone than 1n the upper part of the esophagus  As the device 1
withdrawn farther the pressure decreises abruptly as the umt
enters the pharynx Dunng the act of deglutition pressure m the
gastroesophageal sphuncter deereases mdicating relaxation  The
relaxation occurs early m the scquence of deglutition Tt persists
until the perstaltic wave reaches the splunctenc zone Then m
sequence with the persstaltic contrictson of the esophagus the
pressure m the sphmcter mercases to a level greater than that
encountcred at rest A gradual decline to the resting value fol
lows The sequence indicates that the penstaltic wave enters
the sphinctene zone and closes the sphincter by o contraction
that 15 more prolonged but of less migmitude than that i the
esophapus proper

These methods have proved valuable for studs of the mecha
msm of swallowmg n patients with achalunia diffuse spasm of
the esophagys sclerodermia and other esophageal abnormalitics
Resting, pressures above and below the hatus have been meas
uwred m evpiration and nspiration The important difference
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cathartics castor ol produced the most sustuned and most con
stant mcrease of secretion mwy hours elapsed before the rctiaty
of the 1solated portion of the colon ceased VWhen diarrhea devel
oped a defimte mcrease n the amount of mucus secreted from
the 1solated portion of the colon followed Durmg pregnancy the
amount of mucus secreted from the colome stoma was consistently
greater than 1t had been beforc When 1 dog was placed at rest
for severnl weehs, the 1ohted portion of colon filled with a
mucous cast When such a colon was extersonzed and opencd
longitudmallv leaving the mucosa exposed the sceretion of
mucus was observed at 4ll times Droplets of mucus were seen
to appear on the mucous membrane ging the appearice of
dew on grass

These ¢xperments mdicate that the secretion of mucus 15 1
physiologic phenomenon It 1s the normal response of the colon
to activity of one hind or another when this activity 1s escessive
1t results m exaggeration of the protectn e response of the mucous
membrane to an abnormal stmulus ether acting locally m the
bowcl or reflexly from othcr organs through the channels of emo
tion or through any form of untaton Ths 1t seems to me
stresses the fact that apphication of the term colitis to such 2
condition 15 unwarranted These observations should constitute
the final chapter m dimmation of the populir term mucous
cohtis

MOTILITY STUDIES IN SEGMENTS OF THE
DIGESTIVE TRACT
Observations of the motility waves in vanous segments of the
digestive tract could throw considerable light on functions of
segments of thus long floating tube 1 states of health and disease
and thus pomt the dircction of therapeuti endeavors

Motity Studies of the Esophagus Mlotor activity m the
esophagus and its spluncters his been deternmined by mesure
ment of mtralmmnal pressares  Thus his been accomphshed by
the use of tmy electramagnetic pressure transducers The unit
1s swallowed by the subject and locahized n the esophagus of
the subject may swallow water filled tubcs that e connected
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The results of the studies were analyzed on the bisis of nun
bers of types I 11 wmd 111 waves preduced  Each of these waves
has been well desenbed by Code Hughtower Templcton Ivy and
others Type I waves are those of Jow wnphtude varving m dura
tion from 16 to 22 scconds  Lype I waves are of greater amph
tude than type I Type III waves are more complex They
consist of two components 2 senes of rhytlmic type I waves
superimposed on n increase of basal pressure

\Motility wises were prescnt only 38 per cent of the time this
was divided between type I and II waves type I 23 per cent
typo 11 15 per cent Type I waves were m rhythmie pattern
about half of the me Tvpe Il waves were s rhythnue pattern
about one thurd of the ime  Tvpe 111 waves were rarely recorded
beng present durng only 1 per cent of the penod of observation
Neostigmmne given ntramuscularly to some of the subjects pro
duced only a shght mncrease mn the durabion and height of the
wonshythinue typo I waves

In the same way studics of the effects of bethanechol chlonde
(urecholine) on antral gastne motihty i mdniduals wha had
vagotamy or peptie ulcer were made The effect of the drug was
evident on the record of gastnc motihty This drug mereased
total actinity by increasing the number of type II waves mn every
mstance  The amphtude of these waves was also sigmficantly
mereased  Decrease or absence of gastnie motihity i patients
after yugotomy has been amply demonstrated chmcally The
apathy and hypomotihity that occur after thus procedure. at tumes
produce troublesome gastne retention  This study mdicates i
an objectne manuer that urecholme stunulatus gastrie motor
activity 1n human bomgs after vagotomy and promotes e mptymy
of the stomach

Moty Patterns of the Duodenum and Jepmum  Studies of
the motility of the duodenum and upper part of the jejunum
made on normal persous by Foulkh and s associates showed
penods of activity alternating with penods of quiescence  In the
begmmng of an active phase sigle type I waves appeared with
progrussively duminishing penods of quiescence between them
until groups of these small waves were presant o scquence
Relatnely small ind bref tvpe 1w nves then often appetrcd
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between healthy volunteers and patients with achalasia 1s that
resting pressures in the esophagus m achalasia are frequently
abnormally lugh The high esophageal pressures are assoctated
with dilatation of the esophagus and retention of food and secre
tions

Diffuse spasm on the other hand 1s characterized by incoord:
nation of the responses of the Jower part of the esophagus to de
glutition and esophageal distension  Simultaneous and prolonged
contraction of the lower part of the esophagus with swallowmg
1s a sahent physiclogic finding  The physiologic appearance of
curling of the esophagus 1s the result of the forcing of banum
mto the zones of lesser resistance oy strength by the vigorous
contraction of the whole affected zone There 15 no physiologic
evidence of alternating rings or segments of contraction and refax
ation Extreme pressures developed m diffuse spasm are Iikely
the consequence of the muscular hypertrophy that his been
demonstrated 1n this condition

Two 1bnormal features of esophigeal motility 1n the presence
of scleroderma that predispose to the development of svmptoms
and clmical findings are the loss of tone of the gastroesophigeal
spluncter and the loss of contractile power m the lower three
quarters of the esophagus the loss of tone llow s regurgitation of
gastric content and the loss of contractile power renders that
portion of the esophagus powerless to react and thereby to expel
the foreign materal Studses of esophageal motiity have taught
us much about the esophagus m health and disease

Antial Gastrie Motlity  'With a water filled but undistended
balloon placed m the antrum of the stomach and connected to @
gliss spoon manometer that records the pressue m the balloon
on moving photostatic paper g1stne motlity was studied m 25
nomd subjects The subjects fasted from 15 to 18 houss befare
observations were made  After imtubation the balloon was local
1zed m the antrum of the stomich by roentgenoscopic obsena
tion and the tube vwas wmchored to the face Subjeets werc then
placed 1n 2 sypine position on 2 comfortable cot mn a quict room
Obsen ations of motihty were made in I to 2 hours  The records
so made were studied from the standpomt of the type of waves

produced
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stomas Indeed the passage of matenal through the stomas was
used as a measure of occurrence of propulsne motiity Two
balloons were nserted wto the distal part of the leum for a dis
tance of about 30 to 35 cm from the stoma. The studes were
carned out after an overmaght fast The patients lay quietly on a
couch durng the penod of recording which usually lasted 2 hours
orlonger \Many penods of study were devoted catirely to obser
vation of the motility pattern after an ovcrmght fast, which
ranged between 10 and 16 hours \eals drugs and placebos
were given after a 1 hour control penod  Observations of motibty
were made contmuously while the meal was bemng eaten and
then for an hour or more thereafter

Drugs broadly clasuified as cholinergs holinergic and
narcotic were admmistered When drugs were admnistered
hypodermatically control njections consisting of saline solution
were also gnen so that when the subjects came for observation
they did not Jnow the nature of the test or the substances ad
mimstered

Actnaty was present about 90 per cent of the time m both
balloons throughout the first and second hours of the fasting
obsenations and dunng the control hour precedmng admuustra
tion of the drug meal or placebo The percentage of time during
which activity was present i the first hour of the fasting studhes
was not sypuficantly diff from the p tage durmg the
control or first hour of the other studies There was however a
tendency for the amount of actnity to be reduced m both balloons
duping the sceond hour of the observations made after fasting

The rate of occurrence of type T waves s thythmie sequence
m the small bowel has been referred to as the basie thythm of
this portion of the gastromtestinal tract Type I waves were
prescnt almost continuoushy throughout the records of both sub-
jects Tvpe 111 waves were present about half of the time in one
of the subjects and about one third of the time w the other
There werc also waves of the type secn 1w the colon namely type
IV which occurred as a smooth nse and fall in pressure  These
usually werc present in both balloons the waves occurnng simul
taneowsls onlv shghtly aut of step one with the other Tvpe IV
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If activity continued, they usually became more frequent and
prolonged  Actraty mght reach a crescendo with a type 1L
wave of several minutes duration terminating the active phase
In pormal persons who had fasted overnight motulity was present
from 60 to 70 per cent of the me Long peniods of quiescence
were unusual 1F 1 normal person fasted from 24 to 36 hours
2 mrhed decrease 1 activity of the upper part of the small mtes
tine occurred  The mean percentage of time dunng which activ
1ty was present was only 30 instead of 60 per cent or more In
patients with duodenal ulcer there was an ncrease m the per
centage of time durmg which this basic rhythm was present
In patients with ulceratve colttis the 1mount of the basic thythm
was decisnvely increased Bursts of basic rhythm occurred con
sistently mn the records of patients with ulcerative colitis and they
were present for longer penods than those obtamed from normal
persons Basic rhythm constituted three tunes as much of the
peniod of obsenation 1n patients with ulceratve colitis as mn 2
normal subject

Such studies give fundamental knowledge of changes i the
motility pattern of the upper part of the digestie tract i normal
persons and m those with disease of this tract Only prelumniry
studies have been made It 1s reasonable to hope thit they have
opened a yvast field of nterest

Motidity Patterns of the Ileum Detailed observations of ileac
motility have been made m patients with tleac stomas created
because of ulceratiie colttis Two patents volunteered to be
studied for an entire year Both weve mcn 27 and 38 years of
age respectvely  Thar ileac stomas had been constiucted withm
30 em of the ileocceal valve One patient had undergone com
plete colectomy but the other still had hus colon smtact The tne
avalable allowed for numerous observations under fasting and
postpr'mdml conditrons and fforded an opportunity to test the
effects of 2 vanety of drugs A tandem balloon photoky mographic
method of recording motihty was used throughout the mvestiy
tion Balloons employed i this technie e of very small capacity
They did not offcr an obstruction to the content of the bowet

since material flowed freely around them and appeared at the
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1V waves  Other factors hesides obstruction stmulate the desel
opment of such waves In our study they occusred after the
wgestion of a meal or after the admnustration of drugs with a
chobnergie action. The sleum of each patient was regarded as
normal at the time of creation of the stoma  In nesther case had
cohitis extended mto the small bawel

1t 15 reasonable to assume then that type IV waves n the
termnal part of the leum represent a form of normal physiologie
motor activity and have a propulsive function  They are closely
rdlated n form scquence and function to type IV waves of the
colon fhe dous propulsive or expulsive force of the waves
suggests that a contraction passes distally over the terminal part
of the sleum but our records do not support such an iterpreta
tion. 1t scems rather that contractions are present m rhythmic
sequence just after the ingeshion of a meal transformung, the leum
uito a pump and forcing whatever 3t contans into the colon The
development of type IV waves m the termunal part of the deum
ollowing a meal 15 apparently part of the gastrodeal reflex

It would secm then that morphine slows the passage of mate
nal through the small bowel. This 15 apparently due to reduced
coordimation between the motor action of adjacent scgments or
to diminished propulsive contractions  In this study 1t was clearly
due to fewer type IV contractions or to complete disappearince
of them The cholwergic blocking agents on the other hand
elmmated these contractions  These drugs also reduced or ehm
nated all other types of actnity  Morphine reduced the specifical
Yy propulsise type IV waves while it stimulated other forms of
motor activity  The total amount of activitv was ot reduced
The duration of tvpe Il waves may have been increased and the
amount of thythmie type of actiaty was greatly mcereased Type
I and type {II waves arc appirently predominantly miang and
absorption arding forms of motor actisity of the small bowdl
Thus m general terms morphime stus up the contents without
taking tham far wiide neostigmine vot onfv mnes the contents
but moses them distally

Motlity Patterns of the Peleic Colon and Rectum Quantita
tne estumations of motdity m the pedeie colan and rectum of
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waves oceurred rather raiely m the records of these patiats
after fasting and relatwvely mfrcquently 1 the control periods
‘They were usually seen n groups pproxumately four such waves
occurred m one of the subjects and seven m the other m each
hour Type IV waves developed considerable pressure w the
balloon recording system A relationship enssted between the
occurrence of type IV waves m the records and mereased passage
of matenal from the ileac stomas Every tme type IV wwes
were present some of the tleal contents were forced through
the stoma Whenever the materta]l came forth in gushes type
1V activity was present

Ingestion of a hearty breakfast decisively altered the motility
pattern of the termunal past of the deum Type I activity wis
reduced and type IV merewsed A dose of 05 mg of neostigmme
gnen mtramuscularly produced striking effects very simla to
those produced by a meal Injections of placebos did not have
such nn effect The patterns of response to cholnergic blocking
agents atropme methanthelne and diphemaml were identical
In genera] the cholinergic bloching agents reduced the percent
age of time durmg which 1ctvity was present

The effects of morphme were i marked contrast Total activity
ws not reduced The total amount of fype I actrvity wis unt
changed but 1ts distribution betw cen nonrhythnue and chythmie
patterns was drastically altered There was a decisive increase i
the amount of rhythnue type I activity The maidence of type
III waves was not changed but the indn1dual waves were some-
what longer n duration  Type 1V waves were reduced or hmi
nated The cholmergic bloching agents rcduced all forms of
motility morphine did not  Morphine increased rhy thaue type I
activaty muntamed or mercased type II and chnuntted type v

A stnhing difference between records of motihty made m the
upper part of the small bowel and those from the termmal pait
of the tleum 15 the occurrence of tvpe IV waves Type IV waves
correspond to the so-called large L waves described by lngdﬁ"l,c;
and Abbott These waves were not present in recordings ‘;
motility from the ducdenum and uppcr part of the smll bowe
Obstruction does not seem to be the factor that produces type
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ologic blocking mechanism that prevents too rapid aboral trans
port of mtestinal contents 1t connoles a functional motor mnde
pendence, Letween two ad Interseg) tal co
ordmation 1s the phenomenon \vhereby the motihties of two
adjacent functional segments become so mtegrated that the two
segments act as a single motor umit

Our studies suggest that many of the so called antispasmodics
given by mouth under presenibed dosage do not depress the tone
and motihty of the ntestinal segments simultaneously except
when atropme and ephednne are admmistered together Atro
pmne has been found consistently effective . exther depressing or
abolishing motiity but 1t apptrently has no demonstrable effect
on tone Ephedrine m turn reduces tone without altenng motl
lty I could hardly advise that these two drugs be used togelher

1cally however because of the side

m each Many studies have bccn conducted to find a drug that
would prod swtable sympath tic action such as that
seen with ephedrme and a drug that would produce parasym
pathetic depression such as that seen with atropme without the
production of unpleasant side effects  Such drugs should be very
helpful 1n the management of the host of individuals with a van
ety of imitable bowel syndromes

The effect of neostigmne on the motility of the bowel n per
sons with ileac and colonic stomas has been studied Motility
has been recorded by means of tandem balloon sy stems connected
with glass spoon manometers that record optically on a photo
graphic cymera  The recording allow s detemunation of the effect
of neostigmme on the amount of actvity present in the bowel
types of contractions and therr rate duration and amphitude and
the i between by ad o of
the bowel After intramuscular mjection of 05 mg of neostigmine
methy 1 sulfate an effect on the bowel was noted m 2 to 8 nunutes
This consisted of a defimte change of character of the bowel actn
ity The number of type I and type IIT contractions was de
creased and the number of type II contractions was ncreased
The average height of the type 11 contractions rose and the nct
dence of coordinated type II contractions mcrcased The pro-
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patients with ulcerative colitis have been made  The predommant
actreity 1 the pelvie colon of the normal person 1s composed of
type Il waves sometimes scattered or occurring irregularly and
sometimes almost rhythmc at the rate of 2 waves per mmute
Type I and 11l waves occur rarely and type IV waves are not
seen From the records of patients with ulcerative cohtis one gets
the impresston of a less active pelvic colon Type II waves are
mfrequent however type IV waves are common Thest are the
type IV propulsive waves that are charactenstic of the records
of patients with ulcerative cohitis but that are absent m normal
persons The difference 1 motihity between the normal person
and the patient with uleerative colitis can probably be explamed
by the Joss of haustra m ulcerative cohtis There appears to be
general rathologic agreement about haustral movements of the
large mtestine The so called type II waves probably represent
this tvpe of actraty In severe ulcerative colitis the haustra are
lost hence there 1s a decisive reduction mn type II waves Type
IV waves are the propulsine type The high madence of these
waves In patients with ulceratrve colitis no doubt has a causal
association with thur diarrhea  There 1s no contradiction m the
statement that there 15 less motiity of the lower part of the colon
n patients with ulceritive colitss than m the nonmal ndnidual
for this statument refers to the total number of waves of 2l types
not to the occasional tvpe 1V propulsne wasves

EFFECTS OF SOME DRUGS ON THE MOTOR FUNCTION
OF THE HUMAN INTESTINE

The motor function of the human mtestine has three basic
components tone motihty and the mtersegmental relationshtps
The resistance offered by the mtestinal musculature to any dis
tending force 15 commonly hnown as tone  Those forms of rhyth
mie contractions ind penstalsts that produce configurations of
typel II and YII waves on tricngs obtamed from the bowi! are
usually considered under motthty  The mtcrsegmental rcJation
ships apply to the adjacent functional seg) that compris¢
the mtestmal tract and melude both mtersegmental coordmation
and ncoordination Intersegmental coordination 1s the physt
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mn chromie ulcerative colitis 1s mcreased approammately threefold
over the number m normal persons  Even when allowance 1s
made for the pathologie contracture seen m ulcerntive colitis the
number of nglon cells 1s mcreased twofold The number per
square centimcter m the segmental type of ulcerative colitis 18
less than m the diffuse type and the number m unmyolved por
tions 1n the segmental type of chronic ulcerative colitis 1s usually
shghtly greater than in the adjacent mvohved segments

No obvious explanation exists for tlus increase of ganghon cells
It may be that the stmulus of ulceration and increased function
of the colon causes these so called small underdeyeloped nerve
cells to enlarge and to become adult in type and function  On the
other hand 1t 1s possible but improbable that certam persons
are endowed with more than the average amount of myenteric
plexus tissue and that chrome ulcerative coliis may develop m
some of these persons It 15 an mteresting study and may have a
direct bearing, on the observation of the great increase m the
type IV contraction m the distal part of the colon mn ulceratnve
colitis

PRACTICAL IMPLICATIONS

Studies of ntestinal motshity such as those oited in normal
human bemngs and mn patients with pathologic states should open
up a large field of mvestigation Attempts are under way to learn
how various drugs produce their effects and how they produce
mhibition and change the motility patterns of the gastromtestial
tract Only a few drugs have been studied Many others may
offer moré¢ fruitful expertences m control of the many types of
abnormal intestinal motihty

It can be safely said that at least half the patients who enter
the office of the average gastroenterol have 1 that
are due at lcast 1 part to abnormal motility of the digestive
tract In the analyss of the laboratory studics on human beimngs
ways and mcans should be found te control the symptoms of
many more of tham It s 4 very large problum I believe evpen

mental studies such as those discussed might open the way to its
solution
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portion of each hour that the bowel was actine was no greater
after the drug was rdmumstercd than before Thus neostigmine
shifted motility towrd propulsion wlich was indicated not only
mn the recordings but also by the expulsion of feces and gas
Apparently tlus drug can produce rthythm m the bowel When
such 4 rhythm occurs the recorded contractions of the bowel are
exclusively those of type II In these studies these contractions
were coordinated wnd were rupeated regularly every 2 to 4 min
utes Thus neostigmime 1 suttable doses becomes a valutble
drug to mercase the propulsne actnity of the honel On the
other hand 1t apparently 1educes the nusing action It does not
seem to mtite activity of the bowel rather it changes the
activity

Drugs that quickly abolish mtestinal motility have come mto
demand Tetracthyl ammontum chloride 1s such a drug It blocks
effectively the transmission of impulses across the gangha of the
autononue nervous system Holt and his co-worhers employing
a roentgenographic technic observed that the drug produced 2
prompt decrease m gastric tone dilatation of the stomach, and
inhibrtion of gastric penistalsis after parenteral admunstration In
our experience the activity of the small and large intestme may
be satisfactorily suppressed by smaller doses of the drug than are
required to suppress activity of the stomach Theie are however
wide varations 1 ndwvidual responses to the drug But such 1
drug without unpleasant side effects would be valuable for con
trol of hypermotiity and diarrhea

THE MYFNTERIC PLEAXUS IN ULCERATIVE COLITIS AND
ITS EFFECTS ON INTESTINAL MOTILITY

Twenty years ago Robcrtson and Rernohan noted the absence
of ganglion cells 1w the mycntene plexus of the lower portion of
the colon 1n cases of congenital megacolon Surgeons ncluding
Swenson have taken adv intage of this finding 1n the surgieal
management of this condition  Ulcarahive colitis on the other
hand 1s the verv antithesis of congenttal megacolon that over
actintty of the large mtestine secms to exist Chreful study s
shown that the number of ganglon cclls m the mycntenie pleus
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m chrome ulcerative colitis 15 increased approuimately threefold
over the number m normal persons  Even when llowance 1s
made for the patholoic contracture seen i ulecrative cohtis the
number of ganghon cells 1s mcicased twofold The number per
square centimeter 1 the segmental type of unlceratne cohtis is
fess than m the diffuse type and the number m uninvolved por
trons 1 the segmental type of chrome ulecrative colitis 1s usually
shghtly greater than m the adjacent mnvobved segments

No obsions esplanation eusts for this merease of ganghon cells
It may be that the stunulus of ulcerahon and mereased function
of the colen causes these <o called small underdevcloped nenve
cells to enfarge and to become adult in type and function On the
other hapd 1t 15 possible but improbable that certam persons
are endowed with mare than the avera e amount of mventenic-
pleaus tissue and that chrome ulcerative colitis may develop m
some of thes¢ persons It 1s an interestmg study and may have a
direct bearng on the observation of the great mcrease . the
b 1179 1V contraction in the distal part of the colon m uleeratine
coliis

PRACTICAL IMPLICATIONS

Studies of ntestinal motihty such s those aited w normal
human bemgs and m patients with pathologe states should open
up alarge field of v estigation  Attempts wre under way to fram
how varous drugs produce their ¢ffects and how they produce
mhibition and change the motility pattens of the gastromtestinal
tract Only a few drugs bave been studied  Many others may
offer mord fruitful exporiences m control of the many types of
abnormal intestinal motility

It can be safelv saud that at least half the patients who enter
the affice of the average gastroc nterologist have complamts that
are due at Jeast m part to abnormal motihty of the digestive
tract Tu the malysis of the laboratory studses on human bemgs
ways and mes should be found to control the symptoms of
many more of them  {t1s 2 very farge problem U belicve expen
ment studies such as those duscussed might open the way to ity
solution
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TUNCTIONAL INDIGESTION

Warter C Arwvarez M D

TO shaw how mportant in the practice of gastroenterology 1s
the recogmition of digustive upsets and abdonnnal discomforts of
nenous ongin I think all T need say 1s that T who started out
48 years ago as a stomnch speciabist  am now interested munly
mn teuroses and what { call munoe psychoses and  fitless eps
Ypsy” Why did 1 change m my mterests? Because durning my
35 years at the Mayo Chme [ found that perhaps 1 1 3 of the
patients who came from long distances suffering from werrd and
puzzling syndromes of the types not deseribed m books had
“ncgative findings  What was bothenng many of them most was
a poor nervons whentance  Others had broken nervously becaust
of 2 Ufe full of stram anuety unhappmess or fear  What they
needed was the sort of help that a good psychuatust gves but
sice until after World War 1 at the Clime we had anly one,
nicutologst devoting part of lus time to psychuatry aif of us m

the gutroenterologic division bad perforec to become psyclua
tnsts of sorts

Some of us phystcians late expurienced digestive upsits of
cmotional origan Yortunate 15 the physiaan who under the
stress of strong emotion has expenenced “functional indigestion
or abdommal distress  Why? Because he will then be more under
standm,, and sympathetic with Tus nervous patients  With the
1,00d rapport that he will then have with them he will be able to
help many whom otherwise he could not help

Temsun spreads wto both ends of the diestive fube I have
335
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long had the impression that the tension which often spreads out
from an overactn ¢ bram mto the nervous system of the body will
sometumes spread a short distance mto the two ends of the diges
tne tube—mto the esophagus and ewdia and mto the rectum
and sigmoid segment—causing esophagospasm and cardiospasin
above, and mucous colics below

The great unportance of the vagal branch that supphes the
upper part of the jepunum  Very important I belicve 1s the fact
that most of the nght vagus nerve runs down past the stomach
to supply the first part of the jejunum Strong influences running
down from a disturbed bram greatly to merease the tonus of the
first segment of the jejunvm must often cause mipples or waves
to run both orad and caudad from this part of the bowel As 1
result nenvous persons, when suffermng from a pamec of fiar or
from an acute attack of mugrame or motion sichness are hkely
to suffer from the effect of npples of waves commng up ther
stomach and esophagus perhaps to produce burps regurgita
tion nausea and even vomuting plus the effect of rpples or
waves running caudad to produce one or more Jarge bow el move
ments The pomt for the chimcian to remember 15 that stimufation
of any one segment of 1 muscular tube 15 likely to send off npples
both orad and cwdad

Esophageal Spasm  All of us have seen women who under
great emotional sham developed csophageal spasm that the
roentgenologist could sce Others were found to have cudio
spasm nd mmy complamed of the sensation of globus which
may possibly arnse n the esophigus I thmk 1t 1s worth noting
that when I studd the symptoms of 574 neurotic persons all
of whom were descendants of psychotic or alcohohe persons 1
found 5 per cent suffermg from nervous difficulties with swallow
mg

From now on I will be talkmg cvery so often about the fre
quency of the symptoms complaned of by these 571 persons
whom for comvennce sahe Twill call rdatnes 1 have wntten
up their troubles 1 my book Practical Leads to Puzaling Diﬂ.
noses Nouroses that Run ThrouyJt Families (Lippwicott 1958)
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Awr gulping and Repeated Belching Every physican should
know that bouts of belching which lasts for a half hour or more

P a and not an ndi Such belch 15
produced by aw gulping and 15 often the result of a pamse of fear
or anety 1t 1s interesting to me that of the 574 “relatnes ” 17
per cent or 1 m 6 complamed of distressing attacks of awr gulp
mg

One day I was ashed to sce a somewhat goofy” old farmer
with a low IQ For weehs my assistant had been treatng lum
unsuccessfully for “belching  with diets belladonna soothung,
aluminum preparations and synthetic ant spasmodics  When I
ashed lum what brought on lus spells of ar swallowing ke sard
Getting scared  For mstance when my brother and I are gomg
slowly along the highway m our httle old car and someone
abig car whizzes past us we get so stastled and scared we have
to draw over 1o the side of the road and stop There we beleh
and belch and belch  Therr mother was a very excitable woman
with 2 msane brothers

In some of the cases of belclng w wiich the patient 15 sane
and mtelligent the physiian can work an mmedate cure by
first showng the person what he 1s domg second giving a seda
tue such as Bromural® or Butisol Sodium?® and third msisting
that he just stop the gulping much as he would stop cracking hus
kawelles or batng hus finger natls

Heartburn Heartbumn appears to be due to the regurgitation
of gastric contents mto an esophagus the mucosa of wlueh has
become sensitized m some way through emotion or the cating
of same special food or the dnnling of some spectal demk or
the cxeessise smoking of some special type of tobacco or some
cause hard to dentify

The discase runs m some families 1t 1s common m Jews and
the spells come and go often without discermble cause Anyone
mterested can consult a study 1 onex made of the syndrome as
seen i 123 pationts The trouble 1s abmost alwags funchional ™
it1s not necessanly associated with gastne hvperacidity and at
1s ot due to peptic ulcer It cannot be helped by any operation
Of the 574 relatives 5 per cent suffercd from heartbumn
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Many of my paticnts with heartburn. tell me that tle esscntial
potnt n the treutment 15 not to rely on swallowng an alkahne
tablet Often tlus does not help What 1s much more likely to
work 1s some sodium bicarbonate dissolved n half a glass of
water Tius will wash the acid gastric juice gut of the esophagus
and with this, rehef 1s Iikely to come

Regurgitation Furst, may 1 remind you that regurgitation s
very different from vomiting the mechamsm 15 sunpler there
1s only reverse penstalsis m the stomach and esophagus without
any contraction of the muscles of the ibdommal wall The pa
tient starts bringing up moathfuls of food during or nght after a
meal The trouble 15 functional and I have never seen 1t cor
rected even by a half dozen operations In these cases there
15 no nausea  Usually the patient 1s a young woman and often
1 mildly psychotic woman Of my 574 relatne women 17 per
cent or 1 m 6 were regurgitators Some were rummators who
swallowed agam the food as 1t came up mto their mouth I have
seen rummation run through four generations of one family

The syndrome may be found m scluzod or n hysterical per
sons It1s seen sometimes m young women suffcning from anorexnn
nervos1 they muy regurgitate much of what little food they eat

The only treatment 1 hnow of for the syndrome 15 to ask the
woman to try to hold the food down Some of the patients can
do this but they hate to do 1t because it causes discomfort 1t s
caster to let the stuff com¢ up In those cases m which the gil
15 goofy or mentally retarded 1 do not attempt anv trentment

Nervous vomifing, In t)plcal cascs nervous vomtmg 1s seen
nght after brexhfast but not ftcr luncheon or supper Neurohe
soldiers sometimes upchuck their breahfast Among the 574

refatives 15 per cent told me of such vomiting One woman
of 35 had been bringing up her breakfast for 17 years When I
ashed her if she had any psychotic relatives she sud she surel
had
I am sorry but I know of no good treatment for this discasc

Nausea For much of my hfc I have wondered about the
modo of production of nausea I have known that it 15 most hikely
to bother nghly sensitive and ncurotic and perhaps migrainous
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persons especially when they are tired  For mstance a migrain
ous often tense dentist after a hard day m the office would wake
about 2 am and then suffer for two hours with nausea This
distress would disappear the day he went on his vacation and
would not come bach until agam he became overworked

It 15 possible that in many cases nausea arises 1 some part of
the brain In other cases I suspect 1t 1s due to reverse nipples
m the bowel as in cases of pregnancy where the tonus of the
lower end of the bowel 1s markedly raised m some way perhaps
by a spread of a fast metabolism from the rapidly growing uterus
to the sigmotd segment of the colon

Certamly I have known patients who complamed of nausea
as the first symptom of 4 carcinoma growng m the highly sens:
tive sigmoid loop

1 have been mnpressed by the fact that one practically never
sees nausea produced by lestons hugh 1 the digestive tract—mn
the esop d gllbladder or pancreas It
15 mteresting to note that 15 per cent of the 574 relatives told
me of spells of nausea for which no abdominal cause had ever
been found

Minor Dustresses s the Cardia and Esophagus and Throat
Due to Reverse Ripples 1 know of no good description 1n books
of the many mmor distresses which some persons feel m the
region of the cardin and n the esophagus and pharnyx as npples
come gurghng up from the stomach into the throat Often such
a gurgle will end n a burp ” at which time the person may taste
a bit of food that has been camed up from the stomach Some
times these gurgles will run out the Eustachian tubes to the ears
Sometimes they will produce hiccup and feelings of distress at the
cardia  The person may heep swallowing in an effort to drne
the nipples down agun Rarely an upcoming npple will hit a
swallowmg wave gomg down the esophagus and this will cause
a momentary rending pam

Perhaps the simplest way of getting these reverse nipples 1s to
cat too big a dmmer As every physiologist knows distention of
some segment of a muscular tube will send off npples or waves
m both directions—orad and caudad

Another common way mn which persons get these distressing
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Many of my patients with heartbum tell me that the essential
pomt 1 the treytment 15 not to rely on swallowmg an alkalne
tablet  Often this does not help  What 1s much more likely to
worh 15 some sodmum bicarbonate dissolved m half a glass of
water This will wash the acid gastric juice out of the esophagus
and, with this rebef 15 ikely to come

Regurgitaion  Farst may 1 remmnd you that regurgitation 1s
very different from vomiting the mcchamsm 15 simpler there
1s only reverse peristalsis m the stomach and esophagus without
any contraction of the muscles of the abdommnal wall The p1
tient starts brmgimg up mouthfuls of food dunng or right after a
meal The tiouble 1s functional  and I have never seen st cor
reeted even by a half dozen operitions In these cases, there
1s no nuser  Usually the patient 1s 2 young woman aund often
a midly psychotic woman OF my 574 relatne women 17 per
cent or 1 m 6 were reguigitators Some were rununttors who
swallowed agam the food as 1t came up into ther mouth T have
seen rumination run thiough four generations of one family

The syndrome may be found 1 schizoid or m hystertcal per
sons It1s seen sometrmes m young women suffering from inorexit
nervosa they may regurgitate much of what httle food they et

The only treatment I hnow of for the syndrome 15 to ash the
woman to try to hold the food down Some of the patients can
do this but they hate to do 1t becanse 1t cruses discomfort st is
easter to let the stuff come up In those cases m which the gnl
15 goofy or mentally retarded I do not attempt any treatment

Nervous vormiting, In typreal cases nervous vonnting is seen
night after breahfast but not after luncheon or supper Neurohic
soldiers sometuncs upchuch their breakfast Among the 574

redatives 15 per cent told me of such vonuting One womm
of 35 had been brmgng up her breakfast for 17 years When 1
asked her of she had my psychotic relatnes she said she surel
3t

“;i am sorry but I know of no good ticatment for this discase

Nausea For much of my bfe I have wondered about the
mode of production of nausca ¥ have hnown that it 15 most bhely
to bother highly sensitive and ncurotic nd perhaps nugramnous
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genologic facihties there at my disposal I could not find a cause
for 9 1 10 of the recurrent spells of diarrhe: complamed of by
many of my patients Fhen when I got to studymg the 571 rela
tives” 1 found that 25 per cent or 1 mn 4 compluned of diar
thea —by which they usually meant short spells—perhaps
consisting of 2 or 3 Jarge movements These people hnd tned
diets and medicines but nothing had helped On ashing them
what had happened just before a spell most said they did not
lnow But perhaps after days or weeks when I succeeded m
making friends with them most of these people admitted that
they had some msane relatives and that their brief spclls of diar
thea had come when on feeling, queer they had gone mto a
pame fearng that they too wcre about to lose their ninds

Some of them had a type of diarrhea with gas wiich on many
2 mormung tbout 6 am would force them out of bed  Other “rela
tives had a duly and perhaps lfe long type of diarthea that T
could help only by giving codeme Some of these paticnts have
been talung codeme now for 15 or 20 years without showing any
tendenicy to run up the dose With codeine they can work and
g0 about without 1t they would be chained to their homes and a
torlet

Naturally m all these cases I rule out amebiasis by exammng
stools and by giving at one tune 6 capsules of Carbarsone® 1
also rule out food allergy

Mucous Colics The commonest trouble at the lower end of
the gut 1s the mucous cohic 1 feir that many writers of books have
lumped togcther several syndromes under this term Since T have
suffered from mucous calics all of my long, hife T thnk T will con
fine my self to a desenption of the syndrome as 1 hnow it well In
my case the syndrome 1s of hereditary and purely nenous engin
The usual tnggenng cause has been nervous tension due to gowng,
out to dunner or htving to attend some social function Ths is
strange because T like people [ meet them easily T am ot sdf
conscious I have no ferionty complex and T cannot imagne
why an ¢veming, out should so stir up the nerves to my colon Also
T cannot explain why a mucous colic may come when T 1 dunng,
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reverse npples 1s by getting constipated  Then the distension
of the lower end of the colon with a plug of feces will send off
the ripples How do I know this? Because a fow hundred times
m my hfe when T have been much distressed by the revase
npples m my esophagus 1 have suddenly remembered that an
emergency phone call at breakfast had caused me to leave home
without my usual bow el movement  Then I have taken an cnema
and the mmute the plug was removed from my rectum 1nd sig
moid flexure the reverse npples stopped and I was perfectly
comfortible and unconscious of the fact that I had a digestive
tract.

Sometimes with these rcyerse nipples due to constipation Thave
had much fatulence and some abdonunal pam all of which also
ended mstantly with the takng of the enema

Constipation  As I have just sard within perhaps 9 hours after
gettmg constipated a Inghly sensitne and reactne peison can
begin to suffer from a number of distressing symptoms such as
abdommal pam much flatus and reverse npples with belchng
and a tendency to hiccup—due apparently to the breahing of re
vers¢ nipples agumst the lnatus n the diphragm  Apparenthy
the action current of = reverse npple reaching the cardra stmu
lates clectncally the muscle of the diphragm  As I have sad all
these symptoms disippea the minnte the plug of feces 1s removed
from the rectum and sigmoid fleaure eithcer by a natural bowcl
movement or an enema

1t s useless for a comparatively mscnsitive person to tell me
that I must be mustaken about these obscrvations because he can
g0 without 2 bowel moy ement for three days or even a weeh with
out the shghtest discomfort I too can tell of people I hure
known who went comfortable without 1 bowel movement for a4
week or ten days at 1 ttme  No—to tell a highly sensitne womm
that she does not (xpertence the symptoms here deseribed 15 Tike
telling a human bawometer  that she cannot sense  her aching
joints a storm coming toward hor saveral hundred mies s n

Nercous Drarrhea Durmg mv 23 yeurs it the Mayo Chic
I learncd that even with 2l the oxecdiont Jaboritory and rocat
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genologic facilities there at my disposal I could not find a cause
for 9 1 10 of the recurrent spells of diarthea compluned of by
many of mv patients ‘Then when I got to studywg the 574 rela
tnes I found that 25 per cent or 1 m 4 complamed of “drar
thea —by which they usunlly meant short spells—perhaps
consisting of 2 or 3 large movements These people had tried
diets and medicmes but nothing had helped On ashing them
what had happened just before a spell most said they did not
hnow But perhaps after days or weeks when 1 succeeded m
makmg friends with them most of these people admatted that
they had some msane relatives and that their brief spells of dir
thea had come when on feeling queer they had gone mto a
panic feanng that they too were about to lose their mmds

Some of them had a type of diarrhea with gas winch on many
amormmg about 6a m would force them out of bed Other rela
tves had a daily and perhaps life long type of diarthea that 1
could help onlv by giving codeme Some of these pitients have
been taking codemne now for 15 or 20 years without showimng any
tendency to run up the dose With codeme they can work and
gulabout without 1t they would be chamed to ther homes and a
toilet

Naturally m all these cases I rule out amebuasis by examming
stools and by gning at onc time 6 capsules of Carbarsonc® I
also rule out food allrgy

Mucous Colics The commonest trouble at the lower end of
the gut 15 the mucous colic I fear that many witers of books hne
lumped together sev eral syndromes under this term  Smee I have
suffered from mucous colics all of my long life T thinh T will con
fine myself to a dscription of the syndrome as I know it w ell In
my case the syndrome 15 of hercditary and purely nervous ongm
The usual tnggcring cause his been nervous tension due to gomg
out to dinner or having, to attend some social function This 8
strange because I like people I meet them easily Tam not sclf
conscious I have ne nferionty complex and I cannot imague
why an evening out should s stir up the nerves to my colon Also
1 cannot explan why a mucous colic may come when ['am dunng
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happily with an old fnend and may not come when I am giving
the after banquet address before a Iug ball room full of people!
Usually the syndrome becomes distressing after I have been at a
big convention for several days

Inmy case constipation cannot be blamed because only rarely
do I ever get a dav of constipation I cannot blame food allergy
I am tremendously sensttive to chichen, but when occasionally,
1 cat some chicken fat hidden i some dish, the syndrome that re
sults 15 not at all that of a mucous colie

In some of my patients a mucous colic ke mme comes with
anxety like that over an impending duvorce or a busmess farlure
and m some cases a typical mucous colic follows sexunl nter
course One can eastly sce how a spnal cord much stimulated
by an orgasm mught send out a nervous storm” to the pehic
colon I rcmember a nervous young min who passed a large
mucous cast of the mside of his colon after spending three days m
the company of 1 very amorous young woman  In m)y own case
a syndrome somethmg Lihe that of a mucous colic comes some
times dunng the prodiomal stage of a cold

My mucous colies start with the formation of gas in the bowel
This 1 feel surc 15 escreted from the blood vessels into the colon
With the resultant distension of the gut penstalsis becomes vio
lent and wavcs that normally stop 1n the upper end of the rectum
come right down to the anal ring where they cause much distress
As some women with this syndrome say so well ther bowet
“starts yelling at them Then with the violent efforts of the lower
colon to empty itself more gs forms togcther with some glary
flnd If the gas 15 quickly passed so that hyperpenstalsis does
not resutt the glury Suid may not form but sometimes it forms
without the hyperperistalsis

In a true mucous coltc there is no passage of feces and this is
a helpful diagnostic point  For 2 or 3 days spasm m the left half
of the colon will hold the feces back in the cecum  The emptiness
of the left colon can be shown with the help of an enema The
water will come bach clear

In my casc this spasm of the descendmg colon about which
we physicians talk and wrtte so much never causcs either pamn ot
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discomfort. Whatever pan I ever have 1n a mucous cohie 1s due
purely to the strong efforts of the lower end of the bowl to empty
itself When as often happens a mucous colie starts an hour be
fore Lhave to go out to dinner while I am still at home and can
g0 to the toilct every 20 minutes the syndrome 1s more or less
aborted because the bowel does not remain full of the gas which
would stir up perstalsis and the formation of mucus

In my case a mucous colic usually ends soon after I return
home from an evening out  As soon as all the gas 1s passed the
bowel quets down and no more mucus and gas are formed

I got a history of mucous colics mn 7 per cent of the 574 “rela
tnes” In my expenence treatment with antispasmodics 1s illogi
cal because the pnimary difficulty 1s not spasm of the colon but
excess gas formation and the resultant hyperpenstalsis  The rdeal
remedy would be one that would stop the formation of gas Treat
ment with diet for a pure neurosis 1s also illogical In my case
and n the case of hundreds of my patients the 1deal and almost
specific treatment has been codeme and papavenne of eachhiof a
gram If before gomng out for an evenng—especally when from
unconscious antictpation I start having the gas and hyperpenstal
sis—all I need do 15 to take one or two capsules of the codemne and
Papaverne and T am likely to remain comfortable all eveming
Especually for the young woman who £ills up with gas and mucus
when she goes out with a beau and then suffers ternbly this
treatment 1s often miraculously efficient

In consultation I have seen many a woman with supposed diar
thea who didnt have diarthea~because she passed no feces She
had only mucous colies In three typical cases the womans hus
band was ashing for a divorce and that was the trouble

Excessice Flatus In a normal pesson the gas wlich 1s con
stantly forming in the bowel 1s constantly bemng picked up by the
blood, carmied to the lungs and there excreted In some sensitive
persons this process 1s resersed by anxiety and nenousness  One
can see this happen in cases ir which a nervous man has catheters
passed up through his ureters The first scout §lm wall show no
gas in the small bowel but the second film made after the cathe
tenzation may show the whole bowel filled with gas As I said
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before mn the cases of lughly sensitive petsons the presence of
feces stagnating 1n the lower end of the colon can ciusc the con
tinual excretion of gas mto the bowel

Among the 574 relitnes 12 per cent complamed of much
flatus

Hysterical Bloating Whenever a newnvous woman complamns
of abdomimal bloating which comes up durmg the day and goes
down at mght without the passage of flatus the physician must
suspect the presence of the farrly common hystencal syndrome
which I once descnbed ~ He should have a scout film made of the
distended abdomen because the absence of gas 15 diagnostie

A few of these women have so much pamn that they get oper
ated on half a dozen tunes others have no pain A surgeon nced
neser be decerved mto operating on one of these bloaters be
cause when an anesthetic 15 started her abdomen wall mstatly

go flat It 1s a remarkable fact that of the women rclatves 37
per cent described this non gassy type ef bloating due to a con
traction of some of the muscles 1t the back of the abdonmmal wall

¥ am sorry to say that I hnow of no good trcatment Jor thesc
women Morphine mthes them happy but 1t must not be given
them because they can so soon get a habst In my expenience
diet, sedatives and ann spasmodics have no effect

Vague Types of Abdommal Distress and Indigeston It mter
ested me much to note that 12 per cent of the 574 “rcatives
complamed of vague mdigestion and 8 per cent compluned of
abdomnal distress and perhaps pam  Seven per cent for year
had sutfered from the type of hunger pam whick s not due to wy
ulcer

Al embryo gastrocnterologsts and surgeons should be taught
agamn and agum that ameng the commoner symptoms complamed
of by persons gow,, nsane are abdomina] pains and discomforts
I have seen women who lost their se\ere abdomunal pamn the day
a fess electroshock treatments brought an end to the psychotic
deprcsslon

Esery physician should know that any abdomnnl pun or iy
tress that 1s not mfluenced by eating or passing gas or feees 1s ot
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Iikely to be due to any lesiont 1n the digestive tube  All miscrnes

that are widespread over the abdomen all long lasting pamns and
distresses and burnings and throbbings and  butterflies re fune

tional I have never seen them rehieved by any operation

Gastric Cnsis Types of Pamn Some persons with migrane or
epilepsy or 1 muld psychosis suffer from repeated episodic spells
of severe abdomunal pam of a gastric crisis type—often with vio
lent retching A surgeon should never eaplore the abdomen of
such a peison when he learns that the woman has had many such
spells before and always has gotten well n a day or two also
when he notes that immediately on going into a spell the woman
becomes lethargic and apathetic as i 1 bad attack of migrane
also when he notes that the abdomen 1s unusually soft and the
pulse and temperature and leucocyte count are normal and ~lso
when he asks and learns that just before each spell the woman
Thas pam m or around one eye—pam which spreads back over one
side of her head This of course means that the cause 15 mr
grame In other cases all the surgcon needs do to ditgnose an
epileptic equivalent 1s to ash and learn of forchears with epilepsy
or aviolent temper Then an EEG may show a typical dysrhyth
1m1a and the gning of Dilantin® may give relief In other cases it
will be found that the patient 1s the highly neurotic or hysterseal
or poorly adjusted daughter of an msane mother or father

Migrame Hundreds of thousands of persons with atypical
migrame fail to get the correct diagnosts At the Mayo Chme
about 20 per cent of the persons I saw with a weird abdominal
syndrome had a previously unrecogmzed migrame Many such
persons T could relieve with the help of ergotamimne preferibly
jccted intr unuscularly the mmute an attach started

Very mmportant 1s the fact that most of the patients I saw with
a violent or atypicil nugrame perhaps with severe abdonumal
pan had nugrame mhented from one ancestor plus epilepsy or
a psychosts mhenited from the other side of the family  \hgrame
plus something” 15 1 dirgnosss which should be made much more
often thm it now 1s

A high percentage of migramous women suffer from a “func
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before m the cascs of ughly sensitive persons the presence of
feces stagnatmg m the lower end of the colon can cwse the con
tmual excietion of gas mto the bowcl

Among the 574 relatnves 12 per cent complamed of much
flatus

Hysterieal Bloating YWhenever a nervous woman complams
of abdommal bloating which comes up during the day and goes
down at mght wathout the passage of flatus the physicran must
suspect the presence of the farly common hysterical syndrome
which I once described 2 He should have a scout ilm made of the
distended 1bdomen because the absence of gas 15 diagnostic

A few of these women have so much pain that they get oper
ated on half 1 dozen times others have no pam A surgeon nced
never be decavcd into operating on one of these bloaters b
cause when an avesthetic 1s started her abdomen will mstantly

goflat  It1saremarkable fact that of the women rehtines’ 37
per cent deseribed this non gassy type of bloating due to a con
traction of some of the muscles at the back of the abdommal wall

1 am sorry to say that I know of no good treatment for these
women Morphme makes them happy but it must not be gnen
them because they can so soon get a habit In my eapernnce
diet, sedatives and 1t spasmodics have no effect

Yague Types of Abdommal Distress and Indigestion It mter
ested me much to note that 12 per cent of the 574 relatives
complamed of vague mdigesbon and 8 per cent compluncd of
abdommal distress and perhaps pam  Scven per cent for years
had suffered from the type of hunger pan which 1s not due to wy
ulcer

All embryo gistroenterologists and surgeons should be taught
agam and agam that among the commoner symptoms complamed
of by persons gong mnsane are abdominal pains and discomforts
I have seen women who lost their scvere abdopumnal pam the day
a few clectroshoch treatments brought an end to the psychotic
depression

Frery physician should know thit any bdommal pam or dis

tress that 1s not nflucnced by eating or passing gas or feces 1s pot
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learned that the woman s scalp and face on her nght side were so
sensitive that she could hardly stand washing her hair or her face

Anorexia Nervosa Any physician of any experience should
be able to make the diagnosis of anorexia nervosa the minute he
sees a young woman who does not seem to be much concemned
over the fact that she has gone down m weight to perhaps 79
pounds She 15 eating, almost nothing and perhaps recrurgltatmg
much of that The pomt I would empk 1s that, too
today the physician mn charge fails to realize that he 1s dealing
with a mildly psychotic patient often a schizophreme and usu
ally a member of a psychotic family Because of the bad nervous
hLeredity of these women they are likely to slump agan after they
have been fattened and apparently cured
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tional pam 1n the nght upper quadrant of the ubdomen Ths 15
never reheved permanently by the removal of the gallbladder—~
even when 1t contamns stones

Luttle Strohes In the cnses of all persons past mddle age who
suddenly get abdomml pain, perhaps with nausea and vomiting
dizziness and mental confusion from which they do not easdly
recover the physician must think of 2 little stroke I see many of
these persons Some suddenly lose 50 pounds and then thewr
weight stabilizes for the next several ycars

Food Allergy In the cases of young persons with spells of
puzzling abdominal pan or discomfort with foul gas and perhaps
some diarthea or rarely an anaphylactic type of shock the phy
sician must think of food allergy Perhaps then the keepng of 2
diary of unusual foods eaten just before a spell will show what the
offending substance 1t

Fibrositis or Arthnts  Occasionally I see persons whose
abdeminal discomfort 1s obyviously due to a fibrositis m the ab
dommal wall or to an arthntis in the spme or in the jomt betw een
the lower end of the sternum and the xyphoid appendin or m the
two little jomts at the ends of the tenth nbs In some cases onc
can show that the distress 15 m the abdommal wall and not m the
abdomen by just picking up a fold of the abdommal shm wd fat
and pinching 1t If the woman then flmches and screams with
pam 1t will be obvious where her hypcrsensitiveness 1s 1t 15 not
decp 1 her abdomen

Thalamic Syndrome In a few of the patients I see who for
years because of a pam m one lom have bewn puzzled ova
especially by urologists I find a typicil thalamue syndrome In
takung the Iustory no assistant had ever brought out the fact that
the woman had severe distress not only m one side of the abdo
men but m all of that side of her body from her scalp and fce
to her tocs 1 remember a woman Like this who had had two fu
tile operations for a supposcd ruptured disc and then two futik
operations for the splinting of her spine nd one sacro il jomt
None of this work would ever have been done of the surgeons had
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stomach pouch The symptoms are not unlike those expenenced
by persons with mtact stomachs after they have eaten an un
usually large meal Thus they have a feeling of bloating fullness
distention nausea and g hized epigastric d t Regur
gitation and v omuting frequently occur immediately after 2 meal
Although the symp are fairly ch wstic 1t 15 well to have
a roentgenographic examination to confirm the assumption that
the remnant of the stomach 15 small and to note whether the
occurrence of symptoms 1s comadent with distention of the
gastric pouch The treatment consists of small frequent feedings
and patience smce m most cases the size of the pouch ncreases
or at least tolerance to the presence of larger quanhities of food
at a given time 1s developed

The oral use of local anesthetics such as 15 c¢ of 6% procame
m methyl cellulose or 2% “ylocame® viscous taken mmmediately
before meals may help prevent symptoms temporanly

Stomal Obstruction  Tlis 1s usually caused by surgical creation
of a stoma which is too small It may also result from stenosts
secondary to a recurrent marginil ulcer The symptoms are char
actenstic and consist of vomiting undigested food which 1s not
bile stamed soon after eating The diagnosis 1s confirmed by
roentgenographic exammation as well as by direct visuahization
of the stenotic stoma with a gastroscope The treatment for this
condition 15 surgical revision of the stoma

Afferent Loop Obstruction Tlis 1s an untoward surgical com
phcation of the Billroth II operation It results from adhesions
vobyulus or hermiation of the afferent loop under the efferent imb
The symptoms may be sudden severe and acute as mn any acute
mtestinal obstruction A hyperactive bowel segment may be seen
as well as palpated Immediate surgery to correct this condition
15 necessary In some cases there 1re chrome symptoms which
may or may not be severe such as hyperpenstalsis and nausea
vomiting and distention occurmnng soon after meals  Roentgeno
graphic exanunation usually confirms the diagnosis of obstruction
m these cases  Further surgery 1s necessary

Efferent Loop Obstruction This 1s another untoward surgical
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GAGTRIC resection produces chinges from the normal physio
logical state wluch m turn may cause disturbances 1n motility
Many of the symptoms from which a patient may suffer when
part of his stomach has been remoyed are produced by these re
sulting motility disturbwinces However postgastrectomy syn
dromes n this discussion will include all signs and symptoms
caused by partial gastric resechion  Smce total gastne resection
15 much less common than partial gastrie resection, problems re
sulung from total gastrectomy even though they are more com
plex will not be mcluded

Postgastrectomy syndromes will be ciscussed under the fol
lowmng five headmgs

1 Mechamcal disturbances
2 Recurrent ulceirntions

3 Psychological disturbances
4 Physwlogical problems

5 Castntis

MECHANICAL DISTURBANCES

In a recent symposwum Jordan<® discussed the followng me
chantcal problems

The Small Stomach Syndrome When 50% or more of the
stomach has been removed the patient may suffer symptoms
which are directly caused by rapid overditention of 2 small

« Asvtant Frafessor of Mediane Umiver ity of Calfornia Schiool of Mediomt
San Francisco

U8
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For patients who do not respond to a stniet ufeer regimen and
for those who have recurrences therc is the ehawe of xray
therapy or further surgery A ray therapy 15 especially vafuable
for those who are poor surgical nshs and for those m whom the
contemplated surgerv 2 a high subtotal or total gastue resce
tion 8% The usual x ray treatment consists of gving a patient ap
promately 1500 ¢ to the stomach wathm a 10 12 day penod  The
treatment fields are rectangular m shape usually 1015 em The
radiation field covers the entire stomach from the cardia to the
mesura The treatment ports are cheched by exammng roent
genographie films fter the patent has swallowed < barium sul
fate suspension

The dose 15 debivered by 250 kvp x ray with a half ralue hyer
of 28 mm of copper and a target shin distance of 50 cm Rarely
a patient expenences minor side effects conssting of nausea from
this trertment

The ratonale of thus treatment 1 the expectation of reducing,
or abolishing gastae acdity swmce there 13y always complete heal
mg, 1 patients with achlothydna  The ulcess will reman healed
as Jong as the patient 15 achlorhydne and frequently even when
Aweidity retumns

Aagotomy 1s the surgical treatment of chowce {or patients who
have already undergone gastric resection

Recently much attention has been pard to non beta cell ishet

10 ad it1smp to be anare of the possibiiity
of this disease 10 all patients who have recurrent resistant ulcers
avsotated with hugh gastrie aadity  Treatment m thes case s
surpeal resection of the prcreatic adenomas

PSICHOLOGICAL DISTURBANCES

1t hias often been suggested thit many patients who have sump
toms after gastrie surgery are psychonewrotic  {f this 15 true the
symptoms e fot causcd by the surgery but it myw be that those
who require this type of surgery are IWhely to have had previously
ousting, psschnatne difficulties For example those who lose
weight after susgery are usually thin and nervous to begn with
The recent works of Leonard Papermuster and Wangensteen®?
hwe shown that hyprosis 1s effeetn ¢ w relies sy, postgastrectony
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complication and may be esther Jow grade or hugh grade with
corresponding symptoms It may be produced by volvulus ob
struction caused by adhesions hermation of the efferent loop un
der the afferent hmb or jejunogasinic mtussusception  If the
obstruction 15 lugh grade or 1cute mmediate surgery may be
necessary as m the case of any mtestinal obstruction Usually
however 1t 1s not complete or acute, but 1s chromc If it 15
chrome 1t 15 characterized by nausea and vomting of hile staned
1etaned food and secretions soon after eating When the diagnosis
15 confired by roentgenographic exammation surgical mterven
tion 1s necessary

RECURRENT ULCERATION

Approximately 5% of all patients who have partial gastric re
section because of peptic ulcer develop a stomal a margmal or a
jejunal ulcer This recusrent ulceration occurs much more fre
quently after surgery for 2 duodenal ulcer and 1s more common
after a Billroth I operation than after the Bulyoth II operation
It 1s more bkely to occur m patients who secrete a large amount
of acid The symptoms are smular to those of gastnie or duodenal
uleer and frequently consist of postprandial burnmng or epgastric
distress they may however occur a httle sooner followmng meals
after surgery than before surgery

Dragnosis 1s made by roentgenographic examination as well 45
by gastroscopy but it 15 frequently casier to demonstrate an ulcer
on the gastric side of the stoma with the use of the gastroscope
than with the roentgenogriphic techmque

Treatment 1s medically much more difficult than for either 7
duodenal or a gastric ulcer This 1s largely because wtacids do
not stay m the stomach very long Withm a matter of a few mn
utes an anticid 1s washed out of the stomach and the acid gastric
jutce which follows 1t continues to bathe the new ulcer Howeses
followmng frequent mgestion of antacids—at Jeast every k hour—in
adequate amounts or a continuous dnp of milk or ik wd
antacid most of these uleurs will heal  Antichohnergie drugs
such as Pamine® 25 to 5 mg four times 1 day before meals 15
tolerated are of benefit It 1s also necessary that the patient fol

Tow 1 diet for ulcer
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with peptic ulcer and that further changes take place following
gastric resection  He felt that a study of adrenal functions might
help eluardite the mechamsms of post gastrectomy hypogly cemin
This 1s an 1nterestmg possibility but for practical purposes the
treatment at present 1s ssmilar to that for functional hypoglycemia
and consists of frequent high proten feedings anticholmergic
drugs and mild sedation

Dumping Synd) The term dumping as 1t 1s now known
was probably first used by Mix*2 m 1922 to describe a pooling of
barium m the small bowel following gastroenterostomy Recently
Machellat* has excellently summanzed the salient features of
the dumping synd; It 1s now g 11 pted as the term
which applies to a complex set of symptoms occurrmng almost 1m
mediately after the entrance of food or electrolytes mto the
Jejunum

The symptoms may consist of pamn n the epigastrium nausea a
bloated or full feeling belching vomiting of hile explosne diar
rthea and vomihng of food Frequent vasomotor components of
this syndrome are a feeling of warmth weakness perspiration
palpitation, d pallor chill tachycardia dro s:
and collapse with loss of These symp vary
greatly n seventy and degree and are lessened or abolshed by
lying down immediately after meals They usually disappear m
30 to 60 minutes  Symptoms are more likely to occur after a large
meal and concentrated carbohydrites seem to be more Likely
than other foods to cause difficulty Since some patients volun
tanly decrease therr food intahe they may subsequently develop

malnutniion with hypoprotememia edema and multiple vitimm
deficiencies

Although statements regarding the meidence of the dumping
syndrome differ in vanious studies it has been found to occur 1
as many as 80 per cent of a senies of gastrectomy patients It may
follow anv tvpe of gastric surgery such as Billroth I and Billroth I

s gast: pyloroplasty vagotomy and
segmental gastne resechion although 1t 15 probably less likely to

oceur after a Billroth I procedure than after any of the other
operations
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symptoms  In our expeitence however 1t appears that psycho
neurotic postgastrectomy patients arc m the mmonty

PHYSIOLOGICAL PROBLEMS

Postgastrectomy problems which are predommantly physislogt
caln ongan may best be discussed n terms of the following three
syndromes

Malabsorption Syndrome A significant failure of absorption
primarily of fat but also of won, vitamms and protems occurs m
some patients The exact cause of this faslure 15 unknown but it
may be related to hypermotility or dissociation of pancreatic
juices and bile from ingested food or both The treatment 15 com
plex and must be devised mdnvidually for each patient In adds
tion to a low fat diet Panteric® granules or Viokasc® may be
given with each feeding However i the case of a patsent who1s
severely ill 1t may be necessary to prescnibe two capsules or 1 tea
spoon of Pantenc® granules or Viokase® hourly If these measures
do not suffice to effect improvement 1t may be necessary to 1
strict the mtake of fat considerablv  Supplemental iron and vita
mns ncluding vitamm By» administered parenterally arc often
of great benefit In some of our studies we have found that the
absorption of food 15 mcreased m some of these patients if they
take alcohol with each meal In addition to mereasing absorption
the aleohol may bave an appetite stunulting effect so that therc
15 an merease n the mtake of calones Although my expenence
with Nilevar® 1s limted T have been favorably impressed by the
amount of weight ganed by some patients tahing 10 mg three
times a day

Hypoglycemia Syndromc or Late Postgastrectomy Syndrome
Symptoms are typical of hypoglycemia and occur 2 to 4 hours
after meals The dragnosis 1s made on the basis of charactenstic
symptoms of weahness syncope cold perspiration restlessness
nervousness tachycardia hypotcnsion and 1n rare cases convul
sions The causc 1s probably related m some way to hy permotihity

However Pare - m a study of 122 paticnts who had undergone
gastric resection because of peptic ulcer concluded that

there 15 an abnormality of carbohydratc mctabolism m patients
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as well as tachycardw and changes i the blood pressure  Sig
mfcant decreises 1n plasma potassium and phosphate as well as
an merease m the eacretion of sodum chloride wnd uric acid have
been noted

Machellatt concludes, that the reaction 1s set off by dis
tenhon of a segment of small mtestme by flud which passes mnto
the gut lumen from the blood stream m an attempt to reduce the
osmotic properties of certam ingested foodstuffs Some of the
systemic changes whick accompany the reacuon are simlar to
those wiich follow the admmstration of chiolinergic and adeen
ergic drugs a reflex stimul of both the sympa
thetic and parasympathetic divisions of the autonomic nervous
system Other changes depend on the chemical nature of the
material produeing the reaction

Peddie Jordan and DeBakey’* found o decrease m post
prandial plasma volume mvervymng 420 cc m 14 of 16 sympto
matic patients whereas there was an average decrease of 92 cc
1 5 of 15 asymptomatic patients Simth? ¥ reported clianges m
clectrocardiograms which suggested hvpopotassemia and Peddic
et al and other authors have shown a postprandial foll 1n serum
potassium  However 1n Peddie s senies there was only an average
fall of 083 mEq /L m the asymptomatic patients and 097
mEq /L m the symptomatic patients

Medwid et al +7 gave further support to the concept that change
m volume 15 a cause by showing that when 500 ml of a plasma
expander were given miravenously at the tune the dumpmg syn
drome was expected to occur the symptoms were effectively pre
vented

Patients with the dumping syndrome generally respond to
medical treatinent. Symptoms can be amehorated or abolished by
avoiding foods and agents which form hypertome solutions
namely sugars and electrolytes I requent small feedings of foods
with a low total osmotic actity thit s high n protemn moderate
m fat and low m starches are very important  Flwds should not
be taken durmg mels It s frequently necessarv to nstruct a
patient to bie down for hnlf an hour to an hour after eating  Anty
cholneric drugs m large amounts such as Panune® 5 mg plus
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Many stuches have been made m attempts to elucrdate the mech
amsms of the d g synd Machellat® has carefully out
Imed many of them For example 1t has been found that this
symptom complex can be produced by a variety of foodstuffs and
electrolytes However the mgestion of substances lacking hugh
osmotic pressure does not produce these symptoms It 1s even
possible to produce these symptoms mn normal patients by wshil
ing hypertome solutions mto the jejunum  Mothty studies have
mndicated that an mcrease m mtralummal pressure and motor ac
twvity of the small bowel are part of the dumpmg syndrome Se
vere symptoms may be produced by distending the small bowel
or preventing the passage of food or mtestinal content through 1t
by means of an obstructing balloan Symptoms can be lessened
or prevented if the patient assumes a recumbent position 1mmed:
ately after eating and they may be stopped promptly by vomiting
or evacuating the bowel Nervous tension aggravates the symp
toms

Symptoms and signs of the dumpmg synd vary
ably in different patients both m seventy and n the types which
predominate  Numerous theores as to the cause have been pro
pounded Gastritis hypoglycemia hyperglycemia hypermotlity
of the bowel distention and increased mtralumnnal pressure of the
small bowel caused by mgested food stretching of the gistric
remnant, reflux of food mto the afferent loop changes mn plasma
volume changes m serum potasstum achlorhydna dissociation of
the mgested food and pancreatic enzymes and bile mpatred
blood supply to the bran due to abnormal blood perfusion of the
wiscera following a meal and a strong psychic clement all have
been postulated

Some of these theortes have been supported by capenmental
studies the followmyg, are some exumples When hypertome glo
cose 15 mtroduced directly nto the small howel it apparently
tends to become sotomie by withdruwmng fluid from the blood
stream with a resultant decreasc in the volume of circulating
blood Temporary hyperglycenua with glycosuna and mercased
motor actnvity occur after an mcrcase n mtralummnal pressure
the jel Electrocardiographic ch have been reported

d
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as well as tachycardia and changes mn the blood pressure Sig
nificant decreases m plasma potassium and phosphate as well as
annerease m the excretion of sodium chlonde and une acsd have
been noted.

Machella*t concludes that the reaction 1s set off by dis
tention of a segment of small mtestine by flurd which passes into
the gut lumen from the blood stream m an attempt to reduce the
osmotie properties of certan ingested foodstuffs Some of the
systemic changes which accompany the reaction are simlar to
those which follow the admimstration of cholinergie and adren
ergic drugs suggesting a reflex stmulation of both the sympa
thetic and parasympathetic divsions of the autononue nervaus
system  Other changes depend on the chenucal nature of the
material producing the reaction

Peddie Jordan and DeBakeyt found a decrease in post
prandial plasma volume averaging 420 ce m 14 of 16 sympto
mabic pattents whercas there was an average decrease of 92 cc
m 5 of 15 asymptomatic patieats Smith 7 reported changes
eectrocardiograms which suggested hypopotassemia, and Peddie
et al and other authors have shown a postprandial fall 1 serum
potasstum However mn Peddie s senes there was only an average
fall of 088 mEq /L m the asymptomatic pahients and 097
mEq /L 1n the symptomanc patients

Medwidetal * gave further support to the concept that change
m yolume 15 a cause by showmng that when 500 ml of a plasma
expander were given mtravenously at the ime the dumping syn

\m"“eg"'ﬂs expected 1o oceur the symptoms were effectn ely pre

Patients with the d 4 T,
pmng

:e&di‘ treatment. Symptoms can be amehorated or abolished by
n;:ld g foods and agents which form hypertonie solutions
with n); sugars and electrolytes Frequent small feedings of foods
nfat aﬁ:’l";om osmaticactiaty thatis high in protein moderate
be take, dow m starches are very mnportant Fluds should not
P.mem:‘l\\))un(;1 g meals It s frequently necessary to mstruct a
holin te down for half an hour to an hour after eating, Anti

ergic drugs 1n large amounts such as Pamne® Smg plus

d to
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asedative such as phenobarbital or a tranquilizer will frequently
gnve additional benefit when taken before meals

Recently Robmnson and Pittman®® have elaborated : senes of
diets for dumpmg syndrome patients bised on the assumption
that if the type and volume of food 1s mcreased gradually m a
preseribed manner symptoms will largely be prevented My ex
penence 1s that 1t 1s usually not necessary to be so strict m the
matter of diet strict diet 15 however important for the patient
with severe symptoms Fortunately there are not many patients
with severe symptoms If the physician perseveres almost all pa
tients with the dumping syndrome can be rehabibtated Only
rarely 15 1t necessary surgically to substitute a reconstructed gas
tric pouch

GASTRITIS

In order to evaluate the role of gastntis m the symptomatology
of postgastrectomy syndromes 68 patients 45 males and 23 fe
males whose ages ranged from 27 to 77 years were examined
gstroscopically The majonty had undergone gastnie surgery for
duodenal or gastnic ulcer and had developed persistent post
operative symptoms such as postprandial nausea and omting
dysphagia diarthea weakness hemorrhage or anemia Thirty
three of the patients had no evidence of gastnitis and 35 had evt
dence of the following types of gastntis @ were atropluc 9 hyper
troplic 12 were superficial and 5 were of a mined type Table I
and Table II show the occurrence of various symptoms m these
patienth with and without gastnitis It 15 clear that there s no
symptem which 15 specifically charactenstic of any form of gas
ritis and that the symptoms n these patients do not appear to be
unusual Furthcrmore there docs not secn to be any quantitativc
or qualitative diffcrence between those with gastntis and those
who do not have gastntis This does not nceessanly mean how
ever that gastritis 1s ummportant m the symptomatology of the
postgastrectomy syndrome It dots mdicate that st cwwot Ix
considered to be the only factor It 1 my fechng that gistntis s
sunply an additional complication of surgcry and probably results
from the intating cffects of the reflux of hile or pancreatic «n
zymes or both mto the gastric pouch Tt 1y 1w 1ys possibfe how
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TABLE I
OSTOPERATIST PATIENTS - - -
Subtotal gastreclom)y o~ meem =
Gstrocnter stomy without ga tre rescc!
Negatine gAstroscopy ~w —
Gastatis .
Hypertrophie  ~ ~ —

AOPHIE e e e

Superfi {
Combincd

TABLE II
SyMprosIs OCCURRING IN 33 PATIENTS WITH CasTRITIS
Symptom Instances
Lersistent SOmMIUNE e o
Epigastsie pain ~ o — o -
Gas bloating —-
Navea oo =
Massine Bleedint
Heartburn —— — ——
Regurgitation -
Postprandial sweating
Veakness - — -~
Dwrher  —
Dysphagia —
Sevcre weiglt Joss —— — JR .
Anem a {without gross Bleeding) ————w—wmr

— 20

|
£ 10 e re GO e v BB

Saatpro 15 OCCURNING 18 33 PATIENTS wiThout Gastrams
Symptom Instances
Persntent 1voniung -
Epigastie pun
Gas bloatng -
Nawsea
\assi € bleeding
Heartburn -
Regurgitation
Postprar dial sweat ng
Weakness .
Diarthea -
Se re weghtlos N -
An mia {watl ot gross bl ALY o e

|
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ever that gastnitis wusted prior to surgery or that its occurrence
fter surgery was mesely comedental

1 hwe preseribed vitamm By 1000 mey, at weekly mtenals
for 6-8 weeks on an empincal basis and patients have reported
some benefit from this therapy

Addiiona! treatment should be presenption consisung of a
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bland ulcer type diet and mild sedatives or trinquilizers and
anticholmergies - A number of patients scem to respond well to
antacad therapy even though their gastric acidity may be low or
absent  Antacid therapy may be effective mn thus latter group be
cause the mucosa of patients who have gastrtis 1s intated very
esily cspecnally by acid foods If antacids are used they should
be used m adequate amounts and at mtervals of one to two hours
Funally 1t has been found that 4 to 15cc of 2% ‘ylocame® vis
cous may be very effective m relieving or preventing symptoms
when given before or after meals or both

SUMMARY AND CONCLUSIONS

The varous hinds of postgastrectomy syndromes have been dis
cussed  Some of these are amenable to surgery, others are bene
fited by 1 strict medical management With perseverance and
mdividualization of therapy the great majority of patients with
postgastrectomy syndromes can be completely rehabilitated Spe
cra} treatment must be devised for the occasional patient who pre
sents an unusnal problem

The ncidence and varous types of protracted morbidity secn
followmg gastric surgery mdicate the smportance of careful
evaluation and good conservative medical management of all
peptic ulcer patients before a surgical procedure 15 contemplated
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bland ulecr type dict and muld sedatives or tranquilizers and
anticholmergics & number of prtients seem to respond well to
antacid therapy even though their gastric acidity may be low or
absent Antacid therapy my be cffective 1 ths latter group be
cause the mucosa of patints who have gastrits 15 wrtated very
eustly especially by acid foods If antacids arc used they should
be used in adequate amounts and at ntervals of one to two hours
Fmly st has been found that 4 to 13ce of 2% “ylocame® vis
cous may be very effectine m relieving or preventing symptoms
when given before or after meals or both

SUMMARY AND CONCLUSIONS

The various kinds of postgastrectomy syndromes have been dis
cussed Some of these are mmenable to surgery, others aro bene
fited by a strict medical management With perseverance and
mdn iduahization of therapy the great majonty of patients with
postgastrectomy syndromes can be completely rehabilitated Spe
cial treatment must be devised for the occasional patient who pre
seats n unusual problem

The meidence and varous types of protracted morbidity seen
following gastric surgery mdicate the mpoitance of careful
evaluation and good conservative medical management of all
pephic ulcer patients before 1 surgical procedure 15 contemplited
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THE PATHOGENESIS AND TREATMENT OF
ACUTE DILATATION OF THE STOMACH
AND PARALYTIC ILEUS

Lesten R Dracstesr MD PuD®

UNDER nonnal conditions the gostne and pancreatic secrc

tions poured into the upper part of the alimentary tract are more
or less completely absorbed i the intestines lower down Water
and morgamic salts the principal constituents of these secretions
are not appreciably absorbed i the stomach duodenum or even
upper jejunum A ginen quantity of water or salt solution placed
m an ssolated portion of thus part of of the digestne tube may be
recovered quantitatively several hours later In the lower
jejunum leum and colon however the absorption of water and
cortam morginie salts may be readily demonstrated by tlus
method It 1s thus clear that for reabsorption the gastnic and pan

creatic yuice must be carned by the motor activities of the mtes

time mto the ilcum and colon Interference with tlus transport or
failure of absorption after reaching the lower bowel must result
m the loss of the various constituents of these secretions to the
body erther through vomuting accumulation 1 the lumen of the
non absorbing portions of the tract diarthea or escape through a
fistulous operng

The conception that harm might result from the failure of re

Profussor of Surgery The Uni ersty of Clicage (The expcnmental work
on which this p per 15 ba ed tas been wded by grants frim the Otho S A
Sprague M smonal In titute and tt  Division of Research Grarts and b How
S psof e\ ibonal In € tutes of H alth United Stat s Pul Lc Health s mice )
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1ig 1 Dagam dlustrabing the vagus mnervated total stomach pouch

prepared by Dragstedt and Elbs The continued loss of yastne juice from

such a pouch produces progy dehydration de h and ult

mately death unless compensated for by the parenteral admmstration of
salt solution

volume of gastric juice lost was sufficient to present the changes
m the blood chemistry and to presere the Ives of these animals
for long periods of me

‘The pancreas has the same capacity to separatc the water and
morgame salts from the plasma nd ammls provided with au
adequate tot1l pancreanc fistula secrete thansehes to death This
fact was first demonstrated by Elman md McCaughant amd
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absorption. of gistric and pancreatic juce came about largely
through experimentl work on the pathogencss of high mtestinal
obstruction  Wiile Hartwcll and Hoguet! were the first to
pomt out the sigmficance of dehydrition n thus condition 1t was
the classicd woih of Gamble and his associates that estab
bshed the mportinee of the electrolytes n the gastromtestinal
secretions and espeenidly the sodium 1on m enabling the body to
retam water  The loss of gastric juice was offered as an explana
tion for the hypochlorenma lkalosis and dehydration that ac
company obstruction at the pylorus Such a theory necessanh
assumed thit the gastrie glands and the pancreas can separate the
elements for thewr respeetive secretions from the blood plasma
when these clements are reduccd below thewr normnal concentr
tion It furthermore assumed that these glands can continue this
sepiration of cssentinl constituents from the altered blood plasma
untif the Iatter becomcs so abnormal that Life cannot further ewst

The mechuusm for mamt g a tant composttion of the
blood upon which Ife depends would then seem to be subord:
nate to the mechanisin for manufactuning, a digestive yuiee That
this idca s coriect however was demonstrated by Dragstedt and
Elhs when they first preparcd vagus mnenated 1solated stomach
pouches m dogs * These ammals weie found to sccrete large
volumes of lughly 1aid gastric juce from the solated stomach

There w1s no element of obstruction present food passmg readily
fiom the esophagus mto the duodenum (fig 1) Even though
supphed with food nd water these anmmals rapidly lost weight
and strength and usually died within two weeks Accompanying
the detenoration m therr physical state ws 1 profound alteration
m the channstiv of the blood There was a profound fall m the
concentr ition of blood chlonde an merease n the carbon dioxidt

combinmng power of the plasma a shift m the pH toward the
alkahine side and a late ncrease n non protein and urea nitrogen

The changes w the blood chemistry were roughly proportionate

1o the seventy of the symptoms and both were without question

due to the scoretion and failure of reabsorption of the gastnc
juce The daily parenteal ad tration of physiological salt

solution or Ringer s solution m amounts roughly equivalent to the
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stomach and paralytic ilcus following surgical trauma or m gen
crabized acute pentomtis It 1s not withun the scope of this paper
to attempt any comprehensive survey of the chinal and expent
mental data and resultimg, conceptions re garding the ¢hology and
pathogenesis of acute dilatation of the stomach In a previous pub
heationt I have offered the following interpretation of the
etiolo,eal factors m this distressing complication of surgical treat
ment Durmg the course of the operation there occurs a profound
stumulation of exther visceral or somatic sensorv nerves depending,
upon whether the operation 1 mtra or extra abdommal This
produces a profound reflex miubition of the tonus and motdity of
the stomach as a result of which it becomes greatly distended by
swaliowed a1 and the Jatmg secretions of the gastne mu
cosa (figs 2 3 4 and 5) In many cases although apparently
notmall the dilated stomach forces the intestines mto the pelws
and produces a secondary compression of the infenor honzontal
portion of the duodenum by the fold of mescutery contaming the
superior mesenteric vessels  When thus occurs even though the
obstruction be relatn ely shght the atome stomach and duodenum
are unable to force their secretions mto the lower mtestine As a
result they aceumulate m the non absorbing didated stomach and
proxumal duodenum and overflow into the mouth They are thus
cffectually lost to the bady and as we have seen this removal of
sodium wd chionde 1ons by the stomach and pancreas is entirely
adequate to account for the death that occurs in untreated cases
with the well known prelinunary dehydration and anuna

In acute gencrahized pentomtis hkewse this failure of absorp
tion of gastne and pancreatic yuce must be considered as 1 major
pathogemc factor That by pomotility to complete atony of the
gastrountestinal tract emsts e s disease 15 of course well
known It scoms probable that ths s partly due to the direct action
of bactenal toxms on the mtestinl wall but to a greater degree
to reflex inhubition from the writated and mamimed pentoncum
¥t 15 easy ta demonstrate such a visceral reflex m a cat under hight
ether ancsthesia or after decerebration Strmulation of the paretal
or visceral pentoncum by traction or ekctnical stunulation causes
complete miubition of the moyement of the stomach and ntes
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by Dragstedt \lontgomery Matthews and Ellis® As would
be cxpected from the separition of an alhaline secrction from the
blood the chemical alterations m the plasma were n some e
spects opposite to those following the continued loss of gastric
juice  Thus therc occuried a reduction m the total plasma base,
a decreasc m the concentration of chloride 1 decrease m bicar
benate and a shift in the pH toward the 1ad side and agam, a late
merease i non protem and urea mtrogen Herce agamn the symp
toms were proportionate to the alterations m the blood chemistry
and were due to the secretion and fulurc of reabsorption of the
pancreatic jwice  The chemical altcrations i the blood were pre
vented or restored and life preserved by the parenteral admims
tration of physiological salt solution The importance of reab
sorption of gastric and pancreatic Juice and especially of the
sodium and chlonde 1ons of these sceretions has thus been well
established

It 1s accordmgly very evident that the property of the gastrie
and pancreatic glands whereby they can remove morgame ele
ments from the blood plasma until death 15 poduced makes 1t
necessary that their sceretions pass into the absorbing portions of
the mtestine and there be returned to the blood Under normal
conditions of course this occurs It 1s hhewise readily pparent
that such factors as profuse persistent vonutng gastrc or high
mtestinal fistulae or profuse drurhea will prevent this reibsorp
tion Patients with gastro colic fistulae occasionally display altera
tions 1n blood chemmistry sumlar to those following obstruction at
the pylorus When complete obstruction occurs m the upper
small mtestmes gastric and pancreitic Juice are lost because they
cannot reach the absorbing bowel Licn m low obstructions the
reflex vomiting ccompanymg distention of the obstructed seg
ment produces a loss of these secrctions There 1s now no doubt
that this failure of reabsorption of gistric and pancrcatic juice 15
a very mportant factor m the pathogenesis of ileus and fortu
nately onec that ¢ now be adcquately controlled

It 15 however m the following types of gastro-mtestinal path
ology that 1 wish to stress the role of falure of re.xbsoxptmfn ]of
these digestive juices namely acute postoperative dilation of the
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stomach and paralytic ilcus following surgieal trauma or m gen

eralized acute peritombis It 1s not withm the scope of this paper
10 attempt any comprehensne survey of the chimeal and expen

mental data and resulting conceptions regarding the etology and
pathogeness of acute dalatation of the stomach In a previous pub

hewson® 1 bave offcred the following interpretation of the
etologacal factors m ths distressmg complication of surgical treat

ment Dunng the course of the operation there oceurs a profound
stimulation of cither visceral or somatic sensory nerves depending
upon whether the operntion 1s mtra or extra abdommal Thus
produces a profound rcflex mhubition of the tonus and motihty of
the stomach as a result of which it becornes greatly distended by

swallowcd mir and the accmnulating seerenions of the gastric mu

cosa (fizs 2 3 4 and 5) In many cases although apparently
not mall the diated stomach forces the mtestines mta the pelus
and produces a secondary compression of the infenor horizoutal
portion of the duodenum by the fold of mesentery containing the
supenior mesentetic vessels When thus occurs even though the
obstruction be relatively shght the atowse stomach and ducdenum
are unable to force their secretions mto the lower mtestine As a
result they accumulate in the non absorbing dilated stomach and
proaunal duodenum and overflow mto the mouth  Thev are thus
cifectually lost to the body and as we¢ have seen this remorval of
sodm and chlonde 1ons by the stomach and panercas 1s entirely
adequate 1o account for the death that occurs m untreated cases
with the well known prehmmary deliydration and anuna

In acute gencrabized pentomtis M cwise thus failure of absorp
tion of gste and pancreatic yuice must be considered as a major
pathopee factor  That hypomotihty to complete atony of the
gastro-intestinal tract eaists m this diseasc 1s of course well
known It seems probable that this 1s partlv due to the dircet action
of bactcnal touns on the mtestmal wall but to a greater degree
to refien inhubition from the intated and mBammed poritoneum
1t 15 casy to demonstrate such a visceral reflex i a cat under hght
cther anesthesia or after decerchration Stumulation of the panetal
or viseeral pentoneum by trachion or electrical stmulation causes
complete whibition of the mosement of the stomach and mies
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Vagus Center -

Sympathetic
Center

Afferent
impulses via
Visceral and

Somatic
Sensory Nerves

Coelic plexus

Fig 2 Diagram alustrating reflex mhibition of the motility of the stomach

and intestines prod by ) of visceral or somatic sensory nerves
The trauma of a surgical operation produces reflex mhibitton of the yagus
center and 1 ) of the svmpathetic centers The relaxed

stomach 1s dilated by swallowed air and accumulabing gastrosntestinal secre

tions In generalized pentomtis moiements of the nflammed 1ntestines

sumulate visceral sensorv nerves and produce reflex mhibition of gastro
intestinal motthty 1 a simlar way

tmes This 1s partly prevented by previous section of the splanch
mes or by spinal anesthesta  Gastric and pancreatic juice not



Figs 3 4 and 5 illustrate the enormous s12  of the dilated stomach These

Sigures were supplied by Dr Wallam ] Gullesby of Chicago  An excellent

articde  n acute gastne dilatation by Wilbam ] Grllesby and James R

Wheeler appeared in the Amenean Surgeon 221134 1936 The patient

Mlustrated i fgure 3 was found to contan 4700 cc of Aud m the dilated
stomach at autopsy
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Fig 5
being propelled mto the lower jejunum 1leum and colon accumu
late m the non absorbing stomach and duodenum and are lost by
regurgitation or vomitng It 1s thercfore not surprising to find
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n ncute pentombis those changes m the blood chemustry winch
result from the simple uncomplicated loss of gastnie and pancre
atie puce  The profound unprovement produced by the admnis
tration of lrge quantities of phy siological salt solution or Ringers
solution w these patsents 1s an mdex of the sigmficance of this
factor m the pathogeness of the disease

Acute dilittion of the stomach and peralytic tleus represent
two post operative comphications that hwe very largely dis
appeared 15 a result of a better understanding of their pathogene
sis and the avarlability of adequate treatinent Howover 2 1end
hazard hes in the fict that the absence or rwre occurrence of
these complications has kd some of our younger surgeons to
doubt therr senous nature and to guestion the methods that have
been developed both for prevention wd cure Tlus srtuation 15
notnew and 1t may be helpful to 1ecall how the discovenes of one
generation have heen forgotten by the nest with disastrous con
sequences and have had to be rediscorcred agam

In 1832 Latta? wrote a paper entitled Treatmont of Cholera
by the Copious Inmection of Aqueous and Stline Fhuds mto the
Vems  In 18353 John Snow® pomted out that the collapse
m cholera patients the concentrition of the blood the decresed
secretion of urme and death are 1l due to the wathdrawal of
water and salt fiom the blood so that it 1ssumes the thick tarry
ppeartnee so well known to all whe hie opened t ven m
cholera A quotation from Snow may be of mterest  Tu Al cuses
of choler that T hwe attended the loss of flwd from the stomach
md bowels has been suffiient to iceount for the colfipse when
the pressous condtion of the pitient was taken mto account to
sether vath the suddenuess of the loss and the crcumst nce that
the procus of ibsorption appears to be suspended —The stools
nd vormtne matters m cholery consst of water contuning, a
smll guantity of the salts of the bloed wid 1 very hittle bwmn
aus substince  The change m the blood 1 preaseh that which
the loss by the abnwntary enal ought to produce and indecd
st s phescdly impossible that the dter iton m the blood can be
caused m v other way ~The dimumshed sohume of the blood
cwses muy of the symptoms of 1 true humorrhnge as delnhity
Funtncss wnd coldness while these «ffects are much mereased by
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its thick tenacious condition which mmpedes 1ts passage through
the pulmonary capillanes therchy reducing the contents of the
artentes throughout the system to the smallest possible amount
as mdicated by the smll thready pulse The interruption to the
pulmonary arculation occasioned by the want of fludity of the
blood 1s the cuse of the distressing feeling of want of breath ~
if any further proof were wanting than those above stated that
all the symptoms attending cholcra eacept those comected with
the alunentary canal depend simply on the phystcal alteration of
the blood and not on any choler poson circulatmg in the system
it would only be necessary to allude to the effects of 2 weak
sahine solution njected nto the vemns m the stage of collapse
The shiunken shin becomes flled out 1nd loses sts coldness and
hvidity the countenance 2ssumes 1 natural aspect the patient 1
able to sit up and for a time scems well If the symptoms were
caused by a powson airculating m the blood and depressing the.
1ction of the heart, 1t 1s unpossible that they should thus be
suspended by an mjection of warm water holding a hitle chlonde
of soda m solution

One of John B Murphy s great contributions to surgery was
lus prictice of mstillng phy stological salt solution mto the rectum
and colon of pauents suffering from generalized pentomtis or
paralytic ileus The so called Murphy Dnp was well known to
the surgeons of the early decades of the twenticth century It
was assumed by the surgeons who were my teachers i Chicago
that the benefits clanmed by Murphy were due to the water that
was absorbed from the colon by these sich patients In one case
dusastraus results oceurred when saturated salt solution was mtro
duced by mistake mto the colon mnstead of physiologieal salt soln
tion As a result of this experience the use of salt solution 1nd
the Murphy Drip were prolubited and plan wrm tap water
substituted In a short time 1t was concluded that the rectal
admustration of tp water by Murphy s method had very httle
real beneficial effect ind so was 1bandoned In subsequent jears
many people with paralytic steus  generihized pentomitis or acute
dilatation of the stomach died from deln dration and demunesal
zation before the studies of Gamble i the 1920 s securely estab
lished the value of the p1remt'rnl admmstration of salt solution
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m patients Josmg the digestine secretions

A second factor that requires emphasis m a discussion of the

1 of these d 15 overd: of the almentary
tract and the subsequent effect that such overdistention produces
on gastro-mtestinal tonus nd mobihty The trauma of surgery
produces reflex mhatution of the tonus and motehty of the stomach
and intestines  So also do refleves from the inflamed pentoneum
1 patients wath gencrahzed pentonitis The mhibition thus pro-
duced 15 aggravated by the distendng effect of swallowed air
and the sceretions of the digestise glands  Ov erdistention of the
stomach or the ntestines produces paralysis of the smooth muscle
w 2 manper smular to that resulting from oy erdistention of the
wrmary bladder or m acute dilatation of the beart Overdistention
of the small mtestines 1s the most rehable methed for producing
paraly bie sleus 1n expernimental ammals 1 hw e been particulady
mpressed with the damaging cffect of overdutention of the
stomach as a result of my early experience mn the treatment of
duodenal ulcers by cutting the vagus verves to the stomach
Dusion of the vagus nenes to the stomach leaves unopposed
the mhibitory effect of i3 sympathetic mneration  Some hme
1s required before the Jocal antomatism of the stomach permuts
1t to resyme normal gastrie penstalsis If the stomach 1s permitted
to become overdistended by swallowed ar food ar gastrie scere
twons durmg the first three or four davs after gastric vagotomy
the gastne wall becomes paralvzed more as a result of overdis
tention of the smooth musculature m its wall than to the remosal
of its motor mncnation 4 great deal more effort 1s required to
get resumption 1n motihty 1n such an overdutended stomack than
15 required of the distention 1s enticely presented  The foss of the
motor offect of the vagus nenves 1s shorthy compensated for and
after a varable time the motor function of the vagotomized
stomach 1s withm normal hmuts

One of Owen Wangensteen's great contributions to surgery
was Tus mtroduction and populanzation of suction decompression
of the stomach 1 surgeal patients  This simple procedure has
completcly changed the outlook m several of these common surg,
seal complhieations  When rostindy adopted after major surgery
it has presented the appearance of acute dilatation of the stomach
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Paralytic slcus as a surgical compliertion has likewise almost en
tirely disappeared  Gastro mtestinal decompression has proved
to be an extremely important factor i the treatment of general
1zed pentonttis It goes without saying that the water and inor
ganie salts suched out of the upper gastro-intestmal tract must
be repliced by the parentera] admuustration of these substances
These matters that T hase been discussing are not new  but
there 1s some danger that they may be forgotten or ther sigmfic
ance underestimated  Since acute didatation of the stomach and
paralytic ileus have become rre thae 1s danger that the possi
bility of their development may be undcrestimated Naso gastric
suction has some obvious disadvantages 1t1s uncomfortable 1t m
terfercs somewhat with the expulston of mucus from the respira
tory tract and sf used for a long period of time may cause actual
neerosis m the Irynx - This has ciused some surgeons to ibandon

= Connected with Q‘Es)'rlc suchion

Fig 6 Diagram illustiating the method of decompressing the stamach

post-operatively by means of a Folev bag mtroduced mto fundus of the

stomach Ten to fifteen cc of water 1s placed s the bag and the stomach

tfolded around the rubber catheter with several mfolding, catgut stitches

Omentum 15 then wrapped around the cathcter which 1s then led through
the sbdomumal wall by a stab wound near the Jeft costal margm
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gastro miestinal decompression 1 post-operatne treatment I
beliese that » a tragie mustake It 15 imperatine to dcmmpress
the stomach after gastnc vag m the treatment of d i
ulcer For some jears we have been accomphshing this by
plaeing a Foley bag m the fundus of the stomach through a gas
trostomy opemng at the time of operation (fig 6) The catheter

cannected with the bag is led th h the abd Iysall through
a sma!l sfab wound under the left costal margm. By this method
g of the h can e aclieved wsth

lmle or ne discomfort I have also made use of this method of

gastnie decompression 1 pattents who have had estensve resec

tions of the colon for mibgnant disease Other surgeons also

have commented on the safety and comenence of this method

it ot hlely that knowledge gamed through the work of Snow

Murphy Gambfe and others will ever be lost, but there 15 some

hazard that it may not be doquately appled.
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ROENTGEN EXAMINATION OF THE COLON

Frepemc E Tevereron M D@

PREFACE

THE followmg resume on Roentgen Examumation of the
Colon 1s prmanly concemned with techmque Ilustratne lan
tern shdes are taken from patients complamnmg of changes m
bowel habits such as druthea and constipation  Most climeians
refer patients having these complamts m order to detenmine the
absence or presence of lestons In some patients neoplastic or
nflammatory conditions are found but in most patients 1 diag
nosis of normal colon 1s retwrned The lantern shdes therefore
slustrate physiologic varmtions m the normal as well as the
abnormal colon
I INTRODUCTION

The roentgenologic eximmation of the colon changes VMore
dependence 1s placed on filins and less on fluoroscopy The
change 1s dictated by 1 desire not only to mcrease dagnostic
accuricy but to meet the current demands for 1 rapid esamma
tion which gives the most information for the lewst expenditure
of time and money

The basic method should be stindrdized just as the rocnigen
ologic exanunation of the chest the lumbar spie and the shall
\Vhen standardization 1s accomplished patients will not be re-
quired to undergo so many repeited cxmmations with added
radiabion eaposure s they move from doctor to doctor or clnie

Climeal Professor of Radiology Uni ¢ssity of Washingtan School of Medine

Seattle
378



Roentgen Exanunation of the Colon 378

to cime The progress of 1 lemen under medical mamigement
can be folfowed more accurately beeause the films have more
comparatne value

The method I present has been used m our office smee 1946
1t s modified from tume to trme but the basic approach s the
same The method combunes full flhing of the colon lgh hilo
voltage spot filmm, dramage by suction dauble contrast and
post evacuation films mto one contimuous effort By wswg twin
flusroscopic Ghmng umts aght to twehe exammations m hour
are done  We schedule two examnations every fiftcen ymnutes
and often worh m two o1 three extra patients durm,, cich hour
Films are used freely beewse a lesion 1s rarcly seen at fluoroscopy
witch does not show on the films  Filus also show lestony not
seen at fluoroscopy and films require less racdwtion than pro
fonged fluoroseopy even when the umnge mtensifier 1s used

In order to apply the method successfully st 15 necessary to
understind the effuets of musculr contraction and mobity In
peneral the colon lengthens s it distends with contrast medum
and shortens often with distppearance of redundant loops with
evicuttion  The tone nd peristaltie Actnaty sary with the pa
uent and with the content temperiture wd rapidity of admims
tration of the enema  The fold pattern differs with the degree of
dstention  In generid the mucosa 15 smooth when the colon
distends  Parallel or way folds appear when the colon contracts
Paratld folds are cansed by contraction of cwenlw muscle and
wavy folds by Jengitudimal museke  The patterns vany not enly
with the degree of contraction but with patents and m parts
of the same colon

M IREPARATION AND MATERIALS

A clean colon 1 cssenttal We place the patient on a bland
diet dunng the forty es bt hours prior to the exanunation  The
blander the dict the better Two ounces of castor oif are gnen
the mht beforc the esanmubation 1nd a tap water enema approx
mately two houss or more before lus apponetment the followmg
wormmyg,  He ecats no breakfast  Broahast stunulates pesistalsss
and forees matenal smto the ceeum from the small bowel after
the castor ol runs s course  Lateh we have used Duleolas®
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with some success We re not yet ready to recommend st be
ciuse our espertence 15 hmted

The appuratus 1s ¢ three way vl e reported by Addmgton and
Templcton ! The drunge wide of the valve 1s comnceted to a
stindud Crine ispirator 1ccessed mto the wall neat to the smh.
‘The aspirtor 1s commonly uscd for suction m hospitals and by
ear nosc -nd throat men

The barum musture 15t commercial preparation It makes
little diffcrence wiuch as long as the muture contams a good
suspunsory ngant To cach quart of barum muiture are added
two ounces of one per cent AOT® (dioctyl sodun sulpha
sucemate) and twenty miligrims of Lavema® (dibydroyydiph
emylisatin)  The AOT® 15 1 wetting agent which prevents
mpaction md the Lavem® 1s 1 mucosil imtant that uds n
evacuating the colon The consistency 1s determmed by measur
mg the nmuxture so that the hydrometer rcads between 30 and 35
Baume umts  Thich mmtures are necessary for good double con
trast examunattons A mnture meisunpg less than 30 Baume
umts seldom coats the bowel walls with barium

I THE ENAMINATION

The enemn tube 1s mserted (1f the patient states that he has
difficulty holding the enuni we wse the Bardex scf refuning,
cathcter hooked to 2 specrit wdapter) and the patient 1s pliced
m the supinc posthion the nght side elovated The rectum is
obscived as 1t distends with birnum and as the barum passcs
the rectomgmoid the patrent 1s rolled from side to side m order
to see better this section of the colon A spot film 1s made of the
region  When the banum reaches the mid descendmg colon
the enem1s turned off The encma will continue to coast tow ard
the splens fleaure  The sigmod contracts and the patient m
stead of strumng to hold the cnema relaws  If the sigmoid docs
not contract and the rectum rem uns distended drunage 1s mstt
tuted  With drammage the colon shortens  If the rectum ov ahps

n F A Roen (ramination of the
lTE::T;:‘:::.u:din:;d1:: ‘1‘1’::;::1\ f;re e 7 \kb\;':,k)?;a(la) ~02 704 March
191
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the sigmord the collapse of the rectum uncovers the sigmoid
Fressure 15 apphed and spot films are made Pressure on the
undistended sigmoid 15 one of the best methods ¥ know to demon
strate polyps and doerticuda 1 bebeve that close approvimation
of the walls which occurs when the colon collapses 15 more 1
portant than fugh hlovoltage i demonstrating polyps  Certamly
this 15 tree w the stomach and it should be true m the colon

We work with from 90 to 100 hdovolts We l\me not gone
to the higher voltages & of the p

After the rectosigmosd 1s esammned the enema 1s n:started and
the head of the columu followed around to the hepatic flewure
Dramage 15 agan mstituted. The patient s left side 15 elevated
i order to separate the overlappmg loops of the spleme fleaure
The descending colon and splense flexure ave palpated and
studied The dramage couses the pabients sbdomen to relax
Palpation 1s easier The patient 15 pliced flat on lus back and the
transvesse colon palpated Duning the examnation of the splemie
Hesure the bartum enema conbinues to coast by gravity mto the
ascending, colon and cecum  If thas does not happen the enema
% agan stasted  Banum 15 forced mito the ccoum Sometumes 1
few puffs of air mstead of banum will do the b  After the
ascendmg colon fills the nght side 15 rased  Thas manewver
separates the arms of the hepatic flexure  The cecum and ascend
g volen are palpated If banum has not entered the cecum
barrum may be forced wite it by palpatien or by having the pr
tient st up  Often thas 15 preferable to vestarting the barum
wnemt beeause of the discomfort caused by distention of the
colon  Sometuncs these manews exs are the ondy way of fillng, the
cecum with barsum f the cecum s already distended with ur
After the cecum fills the terminal sleum and appendix may fill
Dranage 1 re mstituted  The prient refases and more time ean
be gven to the (sawmation of the cecum appendn and tesminal
deum Spot sicws of these steucturas are routinely made  Some
fimes a mass (acation contraction occurs and can be folloned
I the contraction 15 not desired a few puffs of amr often cuse
enough hick g o t the 1 howerer
the oy wuition contrachion makes the patient too uncomfortable
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dramage 15 mstituted  Sometimes the severe mass contractions
completely empty the colon  When this bappens more barium
must be mjected Air mjected mto a firmly contracted colon
rarely results mn good double contrast views The pattern 1s
broken up by caking The best patterns are produced by dis
tendmg the partially contracted colon with air  After dramage
and mjection of ar three films are made two with the patient
supme—one with the night side raised and one with the left side
raised The third film 15 made with the patent prone These
views are not only of the double contrast vaniety but are of the
fully distended colon as well We have learned to Iike these views
better than those of the colon filled only with banum  We think
that they ghve more information After these three Alms the
patient 1s sent to stool and returns for a post evacuation film This
film completes the exammation

If the colon 1s duty and poly ps are suspected lateral decubrtus
views are added along with an upnght film These films are
obtained before the patient goes to stool With proper equipment
—that 1s 1 grid wluch can be 1ttached to the side of a tilting table
—only an «stra nunute or two are needed for the evammation
If the colon 15 extremely dirty the patient 1s sent to staol after
the colon is filled with enema but before the large films are made
In a high percentage of patients the colon empties completely
The exammation can be redone with the assurance of a clean
bowel

We have become so ccustomed to usimg ur as 1 part of our
examination that we often exanune patients after proctoscopic
exammation Patients usually appreciate this because not only
does 1t save them an extra trip but if they are n the hospital 1t
saves them the cost of m added dvy s stry The amount of gis
m the colon does not bother us  We spread the bartum by turming
the patient from the prone to the supme and back agam by sitting
fum up or by tilting the table
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Coanty Ho pstal Chicago

Frepemcs E TEmpLETOS M D Climeal Professor of Radiology Univer
sity of Washington School of Medicine Seattle

Question VWhat should be the medical management of a
voung patient a muddle aged patient and an elderly patient
with one vague gastromtestmal complamnt such as excessive
belchmg without rclation to meals and 1n whose gastnie content
no free hvdrochlone acid 1s found? In addition the results of
senal ¥ rav crammation of the upper and lower gastromntestmal
tract and gall bladder are negatne and the results of hemato-
lomcal studies mdicate that the blood 1s normal

Is carctnoma of the stomach likely to duvelop wm this type of
patent  Would you nm hically or gas
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troscopically every six to twelve months? Would you treat im
with hydrochlonie acid or vitamma B,_?

Doctor McHardy 1 think we look on all patients with an
established achlorhydna as possible pre-cancer indwiduals and
they should be watched more closely than the average To some
degree these patint are more likely to have carcimoma of the
stomach than the average

I think I would advise this type of patient to have an upper
gastromtestinal trict a riy annually and I would couple that
with ¢y tology rather than gastroscopy I would only add gastro
scopy if there were some further question and gastroscopy might
complement the radiological studics I say eytology rather than
gastroscopy from the viewpomt of trauma to the patient and
because gastroscopy 1s not that conclusive a procedurc I also
assumc that the patient was gastroscoped at least one tume during
the diagnostic summarization

I would be nchned to treat the patient with hydrochlonc acid
if 1t benefits lum 1n relation to the vague gastromtestinal com
plant that you descnbed With the use of vitamin B;» we have
not noticed any remarkable cytological or secretory change but
we are nclined to use 1t with patients who have gastne atrophy or
achlorhy dnia

Question  This morming we presented a case of functional
constipation and Doctor Steigman spoke very informatively about
some new luative preparations  Bearmng in mind the psychiatric
findings relating to the patient with functional constipation do
you think that 1t would be better to treat her practically with
a laxative such 1s Senokot® or do you thmh it would be better
for her to rccen e prolonged psychiatne care?

Doctor Stesgman I think that a patent hihe this should be
treated according to the way I tried to deseribe ths mommg
She should defimtely first be v estigated psychitncally because
she 1s a psychatric problem  Of course if she refuses psy clntrie
exammation you cannot do anything but she needs 1t and that 1s
part of her problem  She fits very well mto the type of problem
category that Doctor Hurst described so well as nenous depres
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sion causing sluggishness of the colon or colic constipation She
also should be induced to follow 2 good diet, and wse laxatnes
as a complementary measure until she can perhaps get her bowel
more regulated Of course the laxative alone 1 not gomg to do
anythung for her  She must have a combmation of all the factors
Now 1 her case the fact that she has cobie constipation means
that the progress of fecal matenal through the colon 15 slow and
she would benefit by a laxatne hhe Senohot® which 15 somethmng
of 2 stmulant to the myentene plexus and to the musculature of
the colon

Quest Does Senchot?® late the small bowel as well
35 the lasge bowel?

Docter Steigman  From the experuments done in Europe and
from some of our own work we have not noticed any action on
the small bowel Apparently it stunulates only the large bowel

Question  Is uwrecholne cffectine m treating ptoss of the
h Aviduals®
m 14

Doctor Sumpson Well 1 tund the answer s no You nught
get one complete return of tone o a stomach by usig usecholme
but this 1s not a practical method of day to-day treatment I
dont think you would do the patient any good You would
probably nerease tone too much and the patent would have 2
lot of discomfort and cramping Prosis after all 15 a relatne
anatormical condition and ¥ don t think you would change it at alt
with this method of treatment

Queshon Do you thmk it 15 important to treat a person with
ptosss of the stomach?

Doctor Simpson I think ptosis 5 2 noxmal finding and when
st 15 reported or discovered by a patient or he heass about it ¥
think, you should make every effort to sit down and talk to lum
about st and explan that it 1s 4 normal vanation a common thing
and of no mportance at all

Question  Is there any surgreal treatment for ptosis®

Doctor D dt  That was abandoned a long tme ago
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troscopically every six to twelve months? Would you treat hm
with hydrochlonc acid or vitamina By ?

Doctor McHardy 1 think we look on all patients with an
established achlothydna as possible pre cancer indiiduals and
they should be watched more closely than the wverage To some
degree these patient are more hhely to have carcinoma of the
stomach than the average

I think I would adwvise this type of patient to have an upper
gastromntestinal tract x ray annually and I would couple that
with cytology rather than gastroscopy T would only add gastro
scopy 1f there were some further question and gastroscopy nught
complement the ridrological studies I say cytology rather than
gastroscopy from the viewpomt of trauma to the patient and
because. gastroscopy 1s not that conclusne a procedure 1 also
assume that the patient was gastroscoped at least one tune during
the diagnostic summarization

1 would be mnclmed to treat the patient with hydrochloric acd
1f 1t benefits him i relation to the vague gastromtestmal com
plamt that you described With the use of vitamin By we have
not noticed any remarkable cytological o1 secretory change but
we arc nelined to use 1t with patients who have gastric atrophy or
achlorhy dria

Question  This morming we presented a case of functionil
constipation and Doctor Steigman spoke very mformatiyely about
some new laxative preparttions Bearing n mmd the psychiatric
findings relating to the patient with functional constipation do
you think that it would be better to treat her practically with
a laxatrve such 1s Senokot® or do you thmh 1t would be better
for her to recen e prolonged psychiitne care?

Doctor Steigman 1 thmk that a patient hie tlss should be
treated according to the way I tnied to descrbe this morning
She should definutely first be mvestigated psychiatrically because
she 15 a psychiatric problem  OF course 1f she refuses psychiatne
examnation you cannot do anythmg but she needs it and that 1s
part of her problem  She fits very well mto the type of problem
category that Doctor Hurst described so well as nenous depres
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sien causing shiggishness of the colan or colic constipation She
ako should be mduced 1o follow 1 good diet and use laxatnes
as a complementary measure untif she can perhaps get her bowel
more regulated  Of course the laxative alone 15 not gomg to de
anything for her  She must have o combmatron of all the factors
Now i her case the fact thet she has cohe constipabon means
that the progress of fecal matenial through the calon 15 slow and
she would benefit by 2 Jaxative Ithe Senokot® which 1s somethmg
of A stmulant to the myentenc plesus and to the musculature of
the colon

Question  Does Senohot® stimulate the small bowel as weil
as the large bowel?

Doctor Stesgman  From the expeniments done s Europe and
from some of our own work we have not soticed any action on
the small bowel Apparently it stmulates only the large bowel

Question  Is urechohme effective m freating prosis of the
stomach i neurotic wdnduals?

Doctor Smpson Well I think the answer 1 no You mght
get one complete return of tone to 2 stomach by usmg urecholine
but this 18 ret a practicd} method of day to-day treitment 1
dont thmk you would do the pabent any good You would
probably increase tose too much and the patient would have 2
lot of discomfort and cramping Pross after all 1 a relatne
anatomcal condstion and I don t thimh you would change 2 at gl
with this method of trentment

Question Do y0u think 1t 15 xmportant to treat a person with
piosis of the stomch?

Doctor Stmpsen I think ptoss 35 2 norraal finding wd when
1t x5 reported or discovered by a patient ox he hears about it T
thank vou should make every effort to st down and talk to hun
~bout 1t md explaw Hhntat 15 2 nomal sanation & common thing
and of wo ympostance at ali

Question  Is there any surgieal weatment for prosis?

Doctor Dragstedt  That was abandoned z long time ago
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Operations used to be performed on patients with ptosis but not
any longer

Question Doctor Templeton do you consider that theie e
any specfic roentgenologie findmgs typical of the <o called
untable bowel? Do you see fluoroscopic evidence of sigmord
spasm or hy permotibty m this syndrome?

Doctor Templeton No 1 dont conader that there are any
specific roentgenological findings typical of the sd-called ntable
bowel I Lnowethat there are stat ts m medical 1
that the small colon which fills rapidly 15 typrcal of the colon of
the imtable bowel particularly if this causes distress If the
barsum enema m the colon reproduces the patients distress then
yourmghtsay yes butitsnt the x ray appearance that s doing
that Itis a symptomatic thing We see many of these colons i
patients with an imtable bowel but we also see them m other
people who do not have an imtable bowel--for mstance when we
are examuning because of blood m the stool and not because of
an imitable bowel

Question Do you see evidence of sigmoid spism or hyper
motihty mn this syndrome?®

Doctor Templeton No I have not but that may be becwse
of the way we prepare patients colons and the w1y we do the
roentgenologic examination

Question  Is 1t worthwlile to msist that a patient have a chest
% ray every year if he has had a sub total gastrectomy and if there
1s no d rable free hydrochloric acid in lus gastric content?
It 1s assumed that paticnts with total or sub total gastrectomres
may be more Ithely than normal pcrsons to develop mfecttons
caused by acid fast bacillr

Doctor Dragstedt Yes 1 thumk that the studies that have
been made indicate that one of the disadvantages of sub total
gastric esection for the treatment of bemign uleer disease 15 the
mereased madence of tuberculosis m these patsents It 15 not 1
frequent complicationbut 1t does appear mn any large stahistical
study of the results of gastric resections  This nutritive impair
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ment n duodenal ulcer patients who have had a sub total gastne
sesection 1s one of the findings that mnterested me mn tymg to
develop a more consen atn e surgacal procedure for the treatement
of duedenal vicer









