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PREFACE

In 1946 our Chinical Research Umit was formed by Sir Mac
farlane Burnet FRS Darector of the Walter and Lliza Hall
Insutute to work in the Institute and 1n the wards of the Royal
Melbourne Hospital Diseases of the gastro intestinal tract were
chosen for study and we soon encountered mddle aged or eldetly
patients who had suffered from flatulent dyspepsia for many years
‘They exiubited diffuse epigastric tenderness and an absence of the
usual causes of dyspepsia such as ulcer cancer gallstones and
pancreatitis  We first studied the gastric secretions and found
them to be depleted and 1n 1948 we developed the techmque of
gastric biopsy using a flexible gastnic biopsy tube designed 1n the
untt (Wood Doig Motteram and Hughes 1949)

Now some 10 years after our study began we are privileged to
present our collected observations in this book Much of the
data has been selected from our published papers which have
appeared 1n Australia Englind and the United States of Amenica
We have added a himited number of observations made by other
workers 1 this field many of whom have generously helped us
over the years  Our special thanks are due to Dr Avery Jones and
Professor Magnus m Ingland Dr Walter Palmer and Lieutenant
Colonel Eddy Palmer in the United States of America and i
Australia to members of the Medical Staff of the Royal Melbourne
Hospital partieutarly Dr W E hing Mr J O Smuh Mr
Grayton Brown Dr E Graeme Robertson Dr D C Cowhing and
finally and most gratefully to our many colleagues who have
worhed in our Clinical Research Unit over the years particularly
DrR Doig Dr S Weiden Dr R Motteram Dr ] Funder Dr
E Finckh Dr R Jaske and Dr I Mackay together with therr
technical assistants Miss E Davis and Miss E Farle Mr E
Matthaer of the Melbourne University and Mr R Ingles of the
Royal Meibourne Hospital kindly helped with the photography

‘The title Diffuse Lestons of the Stomach has been u ed to melude
diffuse gastritss 1n 1ts acute and chronic forms gastric atrophy and
that rare disease diffuse giant hypertrophic gastntis It naturally
mefudes pernicious anaemia and excludes the localised fesions of

"



X PREFACE

peptic ulcer and cancer although some reference 1s made to their
relationship to gastritis

All the studies have been undertaken 1 adults as no children
are treated wn the Hospital It may well be that some of the lestons
seen 1 adult life have begun durmng childhood or even 1n the
prenatal period



CHAPTER 1
METHODS OF INVESTIGATION

Problems of the early mvestigators

For many centunies physicians considered dyspepsia was fre
quently caused by diffuse inflammation of the stomach The
celebrated Broussms (1831) mtiated widespread belief n the
occurrence of chromic phlegmasiae or inflammations  of the
stomach by reporting observations which he made while military
surgeon to the army of Napoleon

However many factors confused early investigators i this
field especrally their failure to appreciate the gross changes which
took place 1n the gastric mucosa soon after death  In later years
recourse was made to the study of specimens obtained at surgical
opetation but even here considerable changes were found to be
brought about by the mampulations by the surgeon  An apprecia
tton of these problems created a wave of disbelief 1n the prevalence
of gastntss especially m 1ts chronic stage  Moreover even when
phystcians did accept 1ts presence they were loath to acceptit as a
cause of chronic dyspepsia

A challenge to this disbelief came at the tumn of the present
century led by the splendid studies of Faber (1935) who prevented
post mortem digestion of the gastric mucosa by introducing
formalin immediately after death  But this post mortem materral
could still be criticised on the grounds that structural abnormahties
mught first appear during the termmnal tllness (see Chapter 3)

There was an urgent need for fresh undamaged specimens of
gastric mucosa which could be placed immedrately 1n a fixative
solution and prepared for hustological examination  Moreover it
would be of derable value 1f these sp were ob
with minmal discomfort and nsk to the patient for this would
enable a comprehensise study to be made not only in health
and disease but also over a number of years 1n the same
divadual

It 1s our sincere beltef that the technique of gastric bropsy first

1




2 METHODS OF INVESTIGATION

described in our Unit 1n 1949 has made a liberal contribution to
this urgent need
In this chapter the methods used 1n our studies are discussed

Symp logy and cl. 1 tnv

&

In addition to the history and physical examination 1t may be
necessary to employ a fractional test meal \ ray by barum
meal and even gastroscopy and gastric biopsy to establish the
dragnosss of gastritis and exclude other diseases with stilar cltmical
features

Chucal history  The tahing of a comprehensive history 1s of
considerable importance It may call for much time and patience
from the physician but the information 1s rewardmg  The famly
istory social history and the nature of past illnesses may be of
value

In taking the history and making the physical examnatton 1t
should be constantly recalled that diffuse lesions of the stomach
have to be differentiated from gastnic and duodenal ulcer cancer
of the stomach chronic pancreatitis and other diseases mvolving
the upper portion of the abdomen  Pure functional dyspepsia will
always present a problem in diagnosis often true gastritis 1s present
with considerable functional overlay

Pan and discomfort ‘The nature site and duration of the dis
comfort should be ascertained together with 1its provocation by
food physical exertion or mental stress  The type of food which
causes pain 15 of nterest—pichles pastry and sherry are often
icrirmnated  The relef of pun by alkalis dilute hydrochloric
acid or food should be ascertaned

Diet The appetite and the quality and quantity of the food
consumed should be recorded together with the general eating
habits  In \ustraha as indeed in many other parts of the world
the consumption of alcohol 15 often excessive and this may cause
gastric disturbances due either to 1ts direct effect on the gastric
mucosa or to is mfluence on the diet

Phyvsical exammation  In carming out the general physical
examination the local signs of gastric disease should be noted and
also a special search should be made for lesions ehewhere 1n the
hody which may be assoctated with ga tntis as they may sharemn a
common aetiology 1 hus hepatomegaly and penipheral ncurius
may suggest alcoholism and malautrition



AETHODS OF INVESTIGATION 3

There may be premature greyng of the hair atrophy of the
tongue recurrent stomatitis haemorrhagic gums carious teeth or
complete dental extraction anaemia purpura pigmentation or
vascular spiders 1n the skin cardiac enlargement and tachycardia
from witammin deficiency and finally peripheral neunus or early

1gns of subacute combined degeneration of the cord

Examination of the upper abdomen may reveal the diffuse
epigastric tenderness of gastntis ;. contrast to the more local
tenderness of peptic ulcer gall bladder disease or perhaps cancer
A mass mn the epigastrium may be hepatic enlargement hydand
disease or cancer of the stomach Rarely 1t may be a tumour of
the body of the pancreas or enlargement of the retroperitoneal
glands A more laterally placed mass may be caused by a palpable
gall bladder splenic enlargement or a renal tumour

Test meal examination

The histamine test meal 1s a most satisfactory method of deter-
mining gastric secretion and thereby obtaiming some evidence a
to the state of the gastnic mucosa  There 15 good correlation
between the test meal and the findings at gastric biopsy as 1s
clearly shown mn fig 1 (Wood et al 1949 Joskeetal 19,5) (see
Chapter 5)

Case Distribut on

0-
umts 25407 vz
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o
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Fig 1 The elationslip b tt een tl¢ findin s on gastric biopsy and ) }1 tamine
test m al Suith the 1n ¥ a ¢ 1 the infammatory r action and atrophy of the
gastnie mucosathere 15 a cot espondmg fall n the Secret on of acid  There were
275 bopsi s within normal bm ts 206 showing supe fictal gastrit 172 atroph ¢
gastritis and 41 gastne atrophy  (Data from Joske Tinckh and Wood 19,5 )

In most of our sertes a standard subcutaneous dose of 0 g mg
of histamine ac1d phosphate was used  This stumulus produced a
satisfactory rise 1n acid i normal controls and high levels in cases
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0 1

of duodenal ulcer, but without prod g unp
effects 1n the patient  Before giving histamine the stomach was
emptied by passing a fine stomach tube such as the Rehfuss
model, and then after giving histamine 1t was emptied at half
hourly intervals for one and a half hours In some cases of sus
pected pernicious anaemia the mavimum secretory response
was evohed by hay s method (1953) when an antthistamine drug
was guen to counter the general systermic effects of a liberal dose
of h (0o4mg h acid phosphate per 10 kg body
weight) as the antihistamme drugs do not inhibit the histamine
stimulus to gastric secretion

Hypoglycaemia caused by intravenous insulin stimulates gastric
secretion by way of the vagus nerve and an insulin test meal
(msulin 15 units intravenously) 1s of value after vagotomy ta
assess the degree of completeness of the nerve section

An overmight test meal reveals the resting secretion over a long
period continuous gentle suction or 2 hourly asptration betng used

The tubeless test meal 1n which the excretion of uropepsin
1s d after h timul has not been used 1n this
sertes as 1t 1s less 1ccurate than the direct measurement of gastric
secretion (Levy and Levine 19,6) however 1t 1s of value as
a screenmng test for lowered gastric secretion The plasma
pepsinogen level may be a gwide to gastric secretion  Hoar and
Browning (19,6) claim that 1t 1s superior to urinary pepstnogen
determnation

A tubeless test meal using cation exchange resins may also be
used as a screeming test for anacidity (Rechtschaffen and Wemn
garten 1957)

Radiology

The radiol | e 1s of derable value in the
diagnosts of localised lesions of the stomach and duodenum
notably peptic ulcer cancer diverticulum and prolapse of gastric
mucosa through the pylorus  However the value of radiotogy
detecting diffuse lesions of the stomach 1s mostly confined to the
rare disease diffuse giant hvpertrophic gastriis (see Chapter 4)
It 1s of bittle value as a method of detecting chronic atrophic
gastrius of gastric atrophy (Joshe ef al 1953) Furthermore
our expenence the diagnosis of hypertrophic gastnitis based on
the findings of pronoanced gastric rugae has been proved by
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biopsy to be ncorrect except 1n diffuse giant hypertrophic gas
trins  After consderable experience Eddy Palmer (1954) has
reached a somewhat sumilar opinion to that held in our unit

Gastroscopy

Most patients 1n our senies were examined by gastroscopy  The
techmuque consists of spraying the throat with local anaesthetic
(cocane 15 ml of 3 per cent with adrenalin 1 10 000) preceded by
basal sedation with chlorp 50mg pon 20 mg and
hyoscine 04 mg  The stomach 15 emptied by gravity using a
large bore stomach tube and elevating the foot of the exammation
couch

The Hermon Taylor gastroscope was used m g5 per cent of our
last 200 gast; pies 2s 1t has a llable lower segment which
affords a good view of most locabsed lesions  However m
elderly pattents especially in females over the age of 60 the
less bulky Cameron model (Schindler design) was used to reduce
the hazard of pharyngeal or oesophageal perforation We en-
countered only one such perforation in 661 gastroscopies 'The
patient recovered after dramnage of a paracesophageal abscess
which developed 1n spite of \igorous treatment with antibiotics
Katz ef al (19,6) described a massine pneumopentoneum after
gastroscopy  This subsided with conservatie treatment

Gastroscopy may show congestion mucopurulent exudate and
some petechial haemorrhages and even erosions 1n acute gastritis
and during the acute relapses i1n chronic gastntis  In pernicious
anaemia with gastric atrophy the atrophy may be observed n the
body of the stomach especially 1n the upper segments where the
underlying veins are revealed

However gastric biopsy has provided evidence that gastroscopy
often fails to determine whether chronic gastritis 1s present Thus
Joske et al (19,5) reviewed 258 mstances where gastric biopsy had
been performed within z weeks of the gastroscopy often at the
same time In 164 instances where gastroscopy reported the
gastric mucosa to be normal  gastric biopsy revealed normal
gastric mucosa in only 87 instances whereas superficial gastrius
was present 1n 56 atrophic gastritis n 16 and gastric atrophy in 5
Although these findings could be partly due to a sampling error in
the gastric biopsies the study does emphasise the himitations of
gastroscopy as a method of diagnosing chronic gastritis
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Gastric biopsy

In 1948 one of us(I J W )obsersed that fragments of gastric
mucosa of sufficient size for microscopic examination might be
obtamned during a histamine test meal when vigorous suction was
exerted through the stomach tube during the collection of the
gastric juice  Moreover 1t was found that better fragments were
obtamed when negative pressure was exerted and then the tube
was suddenly jerked out so as to dislodge a fragment These
fragments could be fixed immediately 1n formalin embedded n
paraffin cut and stamed However they contained mostly super
ficial epithehum

Our 1mtial observation was subsequently found to have been
recorded by Linhorn 1n 1894 and later by Hawksley 1n 1939 who
subsequently heard of Einhorn s classical observation (Hawksley
and Cooray 1948)

The development af the ﬂemble gastric biopsy tube  Our findings
of such fi d the develop 1n our umt of the
fleuble gastric blopsy tube which now has been used by the umt
1n carrying out 1736 successful biopotes It has also been used 1n
1ts present or 2 modified form by other workers 1n many parts of
the world notably by £ D Palmer (1950) 1n the United States
of America who has made many excellent contributions to the
knowledge of gastric histopathology

Others who have made valuable studies with this biopsy tech
mque cither in the form described or with a modified model
mclude Badenoch and Richards (rg,3) Rubins ez @/ {1953)
Coghill and Willlams (1955) Ldwards and Edwards (1956}
Markson and Davidson (19,6) and Shiner and Domach (1957)

Cheralier Jackson and gastric biopsy,  1he credit must be gnen
to Chevalier Jackson the doyen of endoscopists for first using
gastric bropsy under direct viston and establishing 1t as a valuable
and safe method of investigating diseases of the stomach  In 1906
he first performed gastnic biopsy using forceps through his ngid
oesophagoscope  and later stated  In mabgnant diseases 2
specimen may be taken with little risk in fungating conditions but
1n flat ulcerations suspected of mahgnancy the biting out of the
edge of the ulcer though very easy of accomplishment 1s unjust:
fiable (Jachson 1907) His work proved of considerable value
and 1n 1935 he and his son reported  The taking of tissue through
the open tube gastroscope 1s casily done and hundreds of cases
without a single ¢ lication have di rated tts freedom from
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danger when done with proper precautions  (Jackson and
Jackson 193,)

In 1937 Schindler descnibed the flewble gastroscope a momen
tous discovery 1n the field of gastroenterology Later Hermon
Tavlor designed a gastroscope with a controliable lower segment
which afforded the operator a mare extensn & \iew of the stomach
Schindler s discovery led to the development of the operating
gastroscope contaming a channel through which forceps can be
manspulated under direct viston  Now many but by no means all
of the techntcal difficulties have been overcome following the re-
searches m the United States of Amertca by henamore (1940)
henamore Scheff and Womach (1946) Benedict (1948) and
Tomenmus {195.)

Meost of our studies described in this book were made with our
flevible gast ic bopsy tube the Hermon Taylor gastroscope or the
Benedict operating gastroscope

Each instrument has 1ts own partreular virtues and himitations
For diffuse lesions of the stomach the flexible gastnic biopsy tube
obtamns one or two satisfactory fragments of gastric mucosa with
mnimal incomvenzence to the patient  In contrast to this the
Benedict operating gastroscope 1s more bulky and may cause
considerable discomfort during and after the examination  How
ever 1t enables fragments of mucosa to be obtamed under drrect
vision from most parts of the stomach although fragments from
antral lesions are difficult to obtam  This type of mstrument 15
thus essentsal for obtamng tissue from local lesions such as uleer
or carcinoma We have used the Benedict operating gastroscope
on 33 after prel T with the Hermon
Taylor instrument  Successtul bmpsxes were obtained on 40
occasions and there were no complications

Technigue of gastric biopsy with the flexible gastric biopsy
tube

The technique of gastric bropsy using the flevible gastric biopsy
tube designed m our unit 13 descnibed 1n detail as this method 1s
most smtable for studying diffuse lesions of the stomach This
procedure has been the prece de resistance of our work

The examnation can be made on out patents so long as they
are not unduly dcblhtnted or anaemic

e
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biopsy tube consists of a length of coiled Bowden wire covered by
plastic tubing to render it aittight (fig 2) (Wood et o/ 19494 and
B Doig and Wood 19,2) * At the lower end 2 steel cylinder s
attached which houses a cylindncal kmife blade with a proximal
cutting edge 'The end of the cvhnder 1s closed with a terminat
screw and 1ts side 1s prerced by a countersunk circular lateral hole
2 inch 1n diameter through which a fragment of gastnic mucosa
may be sucked The fragment 1s then cut off by pulling up the
cyltndrical hnufe past the lateral hole by means of a length of wire
which traverses the tube to emerge through a vacuum tight gland
at the prouimal end  Suction 15 applied with a pump through a
lateral tube which emerges close to the proamal end  The overall
length of the biopsy tube 15 100 centimetres and levels I II
and II1 are marked 45 5 and 6, cm respectively from the
lateral hole 1n the operating head

Techmgue The patient 1s examined fasting and no sedatne 1s
given  The pharynx 15 anaesthetised by a gargle with 1, ml of
3 per cent cocame with adrenalin 1 10000 A fine stomach tube s
passed into the stomach with the patient sitting  The stomach 1s
then completely emptied by the patient lying prone on a couch
which 1s inclined to an angle of 30 with the head downmost and
by applying suction to the tube nith a 20 cc syrninge while 1t 1s
slowly withdrann  Should air or fliid remain 1n the stomach the
chance of obtawnng a fragment of mucosa 1s greatly diminished

The flexible gastric biopsy tube 1s then passed with the patient
Iying on s left side the passage through the pharvnx being aided
by vigorous swallowing  Rarely the tip 1s arrested by spasm at the
cardia and this can usually be overcome by encouraging deep
breathing and swallowing  If still arrested 1t mav pass if the
Ppatient sits erect or 1t may be necessary to admimster an inhalation
of amy1 nitnte

The tube 1s introduced past marh I ull mark 11 approaches
the lips  The fragment 1s then cut off by (a) forcing down the
blade by means of the control wire to open the lateral hole
(b) immedaately exerting negatrve pressure by means of the exhaust
pump to suck n the fragment (¢) firmly pulling up the blade

The tube 1s then withdrawn 2—4 em and rotated 180 1n order
1o engage a new area of gastnic mucosz and the cutting 1s repeated
to obtain a second fragment

* This fleuble gastric biopsy tube 1s manufactured by Drug Houses of
Austrabia Ltd  Alfred Place Vlelbourne Victona Australia
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The tube 1s removed for mspection and the patient mstructed to
lie still - The fragments of gastric mucosa are located by removing
the terminal screw foraing out the cylindrical kmfe blade and
unserewing the blade The fragments will be found esther inside
the cyhindrical Lnife blade or more frequently within the steel
cylinder which houses the blade They are dislodged from the
<ylinder by directing a current of air down the tube

The fragments are immedately fixed 1n 10 per cent formol
saline thus providing excellent matenal for histological examina
tion  The instrument 15 1mmediately cleaned by flushing 1t
through with a hiberal quantity of water and then drving with 2
stream of air  The tube can then be sterihised with  Zephiran
1 100 and the knife blade with alcohol  The instrument 15 then
placed in a sterile cloth bag Tt 1s essential that the hnife blade be
sharpened after every five operations

After the biopsy has been performed the patient has complete
rest lying down for a period of 4 hours  Sips of rulk are gien
after 1 hour and a light meal at the end of 4 hours Qut patients
are then sent home to rest arrangements being made for them to
be driven home  T'hey return to full work on the following day
but within 48 hours thev visit the Hospital for a medical inspection
to exclude haemorrhage

In our cases gastric biopsy was usually a painless procedure—

on tare accastons a runor dull burning sensation was experienced
but this was usually caused by vigorously thrusting the tube too far
mnto the stomach thus exerting pressure on the greater cunature
for 1t was immediatery relieved by withdrawing the jnstrument
2-3 em  After the operation was completed a few patients had
minor epigastnic discomfort for 12-24 hours but the sigmificance
of this was difficult to assess as most of them were being mnvest:
gated for 2 similar complaint

In general 1t may be said that gastric biopsy performed with the
flexible gastric biopsy tube 1s not a major undertaking,  Vost
patients are quite prepared to have 1t repeated at intenvals of 1 or
2 vears

The effictency of gastric bropsy ¢ 1th the flevible tube . The efficiency
of this method 1s shown by the combined experience of a number
of operators in our umit  Between the years 1945 and 1957 there
were 1939 attempts at gastric biopsy with the flexible tube and
89 per cent were ful The ful pts were due
to failurc to obtan 2 sustable fragment 1 6 per cent and the
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obtaimung of cesophageal mucosa 1n 5 per cent  The 1736 success
ful biopsies were carned out on 1036 patients many patients
having more than one biopsy ‘Thus 1n one patient 15 successful
biopstes were carried out over a penod of 8 years

Samphng error  As the area of mucosa examined 1n a single
bropsy 15 so small 1t 1> mmevitable that a sampling error occurs . To
munimise and measure this error usually 2 fragments of mucosa
are obtained from different portions of the body of the stomach
with e.ch passage of the biopsy tube Joshe et al (19,5) found
that of 726 cases 1n 73 8 per cent the appearances i the 2 frag
ments were similar while 1n 26 2 per cent there were sufficient
duff between the frag; to suggest that the changes were
patchy  Similarlv of 123 patients in whom senal gastric biopstes
were carmed out 76 4 per cent showed substantial agreement
histology while 23 6 per cent did not - Some of the latter were due
to hnown local lesions (ulcer carcinoma) and in others they were
related to the changing course of the illness

Studies of operation and autopsy materal reveal that gastritis
usually involves the bodv of the stomach fairly diffusels (Hebbel
1949 Willams 19,0) Furthermore 1t has been found that the
re ults of the histamine test meal and the biopsy appearance are
related 1n that the lower the gland content of the section the
lower the acidity and output of the gastric juice (Funder and
Weiden 19,2)

Preparation and stamning of biopsy specimens for micro
scopic examination

The fragment of gastric mucosa obtaned by the ﬂe“blc biopsy
tube consists of a disc of tissue app: ly 2 mm
and 0 5 mm 1n depth (fig 3) Immediate fixation 1s carried out
n 10 per cent formal saline for 6 to 12 hours It s then prepared
for paraffin embedding 1n the routine manner

It 15 essential to obtamn vertical sections of mucosa  Should
difficulty be expenienced n achseving this the fixed specimen may
be cut perpendicularly to the surface with a sharp scalpel and
approprately placed 1n the molten paraffin during embedding
Secuions 5 pan thickness are cut mounted and stained with eosin
and haematoxylin  haematoxyln and Mayer s muctcarmine for
detecting alterations 1n the mucus secreting cells and the tn
chrome stain of Motteram (1951) which 15 a modification of that
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used by Bowie and Vineberg (193,) The trichrome stain 1s most
nformatuve as 1t clearly 1dentifies the chief and parietal cells It
1s used as follows

Fig 3 N malg strich psyf agment obtamed with the flexible gastric biopsy
tube'to sho  the spe 1men of mu 0sa obtaincd (eosin and h ematoxylin X 45)

Reagents for trichrome statn
1 Pepsinogen stain Stoch solution

Methyl violet 6B (1 per cent in aqueous solution)— 100 m{
Orange G (o 5 per cent 1n aqueous solution}—100 ml

Alix allow to stand overmght centrifuge and wash the pre
cipitate 6 tmes  Dissolve the preapitate an 1eo ml absolute
ethl alcohol

For use take 2 parts of the stock solution and add one part of
distilled water  The stoch solution 1s quite stable 1n a well
stoppered hottle

Ponceru—fuchsin—phloxine
Ponceau de wlhidme (1 per cint in aqueous solution)—6 ml
Aad fuchsin (1 per cent 1n aqueous solutton)—z ml

»
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Azophloxine (o 5 per cent 1n aqueous solution)—2 ml
Acetic acid (1 ml glactal acetic actd m 1500 ml water)—88 m!

w

Methyl green (x per cent 1n aqueous solution)
Stainsng method for trichrome stan

1 Pepsinogen stan—go mnutes 1n a Coplin jar
Decolounse with 7o per cent ethy! alcohol until the violet colour

rematns 1n the chief cell> only

Vash with water

Ponceau—fuchsin—phloxine—r1o secands

VWash with water

Methyl green —fio seconds

Differentrate raprdly with g5 per cent ethyl alcohol

Dehydrate with absolute aleohol

Xylol

Mount in Canada balsam

S0 ot B N

Results of trichrome stan  Pepsmogen granules purple
partetal cell cytoplasm red Paneth cell granules dark red
nucler blush green goblet cell mucus green

The appearance of the normal gastric biopsy

Detailed accounts of gastric cytology have been grven by
Bensley (1928) Plenck (1932) and Maximow and Bloom (1952}
Microscopic examination of biopsy fragments from the body of the
normal stomach shows the mucosa to constst of 4 dense aggrega
tion of regular branched tubular glands opening through a neck
to the foreolae gastricae or gastric pits (fig 4) The epithelum
of the pits and glands 1s supported by 2 basement membrane
formed by a condensation of the lamuna propria the glands extend
g down to the muscularis mucosae ‘The average depth of the
processed section from the surface to the mner aspect of the
muscularts mucosae 15 o 54 mm (Joske et @l 1955)

The pits extend down into the mucosa for a distance of one
third to half of 1ts depth and therr lumen (10-40 p) may be wider
than that of the glands The superficial epithelum lining the
surface of the mucosa and extending mto the pits consists of a
single layer of regular tall columnar epithelium with small round
or oval basal nuclet and a pale philic cytoplasm g
@ theca of mucigenic granules which stan with mucicarmme
Goblet cells are nat present m the normal gastric mucosa  Smaller
mucigene cells are also present in the nechs of the glands  Mucus
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may be visible m the lumen of the pits forming an adherent
layer on the superficial epithelmum

Bensley (1928) found mitoses 1n the cells lining the bases of the
pits so that replacement of the rapidly shedding gastric epithelum
probably occurs by multiphcation of the cells in these areas  This
18 borne out by the progressive differentiation 1n the cells from the
depths of the puts to the surface, sometimes becoming more pro
nounced during recovery from imjury (Motteram 1951) e
have not encountered obvious mutases 1n the biopsy specimens
prepared by our techmque but T Palmer (1954) has reported an
excellent example 1n a case of acute alcoholic gastntis

The parietal or acid secreting cells are more numerous n the
superficial portion of the glands polyhedral 1n shape with the
deeper cells tending to be displaced laterally from the lumen of
the gland  Their cytoplasm 15 eosmophlic  The pepsinogen
secreting or chref cells are more numerous i the deeper portion
of the glands cuboidal or low columnar 1n shape with basal
nuclet and granular cytoplasm  Argentaffine cells are not seen in
sections statned 1 the manner described above

In the antrum and pyloric areas the pits are deeper and the
glands here consist of cotled tubules lined by low columnar or
cubordal cells with basal nucler and a pale granular cytoplasm
which stamns with mucicarmine  Thev resemble the Brunners
glands of the duodenum Interstitial cellulanity 1s more pro
nounced The glands in the region of the cardia are similar
appearance to the glands of the antrum

The lamma propria 1s a dehcate reticulum contaming a few
fibroblasts plasma cells and Iymphocytes  Capillaries and
lymphatics 1n this area are occastonally apparent 1n the sections
Occastonally a small lymph follicle 1s present 1 the deeper portion
of the mucosa In the antrum interstitial cellular infiltration 15
more pronounced The muscularts mucosae forms a lamina at the
base of the glands sending an occastonal fibre up into the lamma
propria between the glands  In the bropsy the circular and
longitudinal fibres are not seen as such because of the random
corientation of the fragment In some biopsies the connectine
tissue and small vessels of the submucosa can be seen

Artefacts due to the suction of the biopsy cylinder include small
extrayasations of red cells under the superficial epithchum and the
aspiration of epithelial or gland cells into the llumcn of the glands
orpits In abnormal sy both these 1 are more
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4 Mormal gastrsc mucosa 1n 2 gastre bopsy  Wath the trichrome stain
e panctal (ved) 2nd et cells (purble) ave aamly distingusshed i the glands
(Trichrome stan X80 )

Figs  Chrome atrophic_ga tritis mith moderate atrophy Patchy mtestin |

metaplasia with goblet cells 1n the superficial epithel um  The gastric pits are

dstorted th glands are reduced 1n number and cont 1 non spec fic cells

The lamna p opna 1s nfiltrated with mflammatory cells  (Tnchrome
stamn x 80 )

Fig 6 Gast ic air phy ‘The biopsy shows d ffuse int stinal metaplasia and
compl te atrophy of the glands  (Frichrome stain % 110 )
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may be visible 1n the lumen of the pits forming an adherent
layer on the superficial epithelum

Bensley (1928) found mitoses 1n the cells lining the bases of the
pxts so that replacement of the rapidly shedding gastric epithelum

ly occurs by multiplication of the cells in these areas This

1s borne out by the progressn e differentiation tn the cells from the
depths of the pits to the surface, sometimes becoming more pro
nounced during recovery from injury (Motteram 1g9y1) We
have not encountered obvious mitoses 1n the biopsy specimens
prepared by our techmque but E Palmer (19,4) has reported an
excellent example m a case of acute alcoholic gastritis

The parietal or acid secreting cells are more numerous m the
superficial portion of the glands polyhedral in shape with the
decper cells tending to be displaced laterally from the lumen of
the gland Their cytoplasm 1s eosinophihic  The pepsinogen
secreting or chief cells are more numerous 1n the deeper portion
of the glands cubordal or low columnar in shape with basal
nucler and granular cytoplasm  Argentaffine cells are not seen 1n
secttons stamed m the manner described above

In the antrum and pyloric areas the pits are deeper and the
glands here consist of colled tubules hined by low columnar or
cuboidal cells with basal nucler and a pale granular cytoplasm
which stans with mucicarmine  They resemble the Brunners
glands of the duodenum Interstitial cellularity 15 more pro
nounced The glands 1n the region of the cardia are similar 1n
appearance to the glands of the antrum

The lamna propria 1s a delicate reticulum contaming a few
fibroblasts plasma cells and lymphocytes  Capillanies and
lymphatics n this area are occasionally apparent 1n the sections
QOccasionally a small lymph follicle 1s present in the deeper portion
of the mucosa In the antrum interstitial cellular mfiltration 15
more pronounced The muscularis mucosae forms a lamna at the
base of the glands sending an occasional fibre up 1nto the lamma
propria between the glands In the biopsy the circular and
longttudinal fibres are not seen as such because of the random
orientation of the fragment In some biopsies the connectne
tissue and small vessels of the submucosa can be seen

Artefacts due to the suction of the bropsy ¢ylinder 1nclude small
extravasatsons of red cells under the superfical epithehum and the
aspiration of epithehial or gland cells into the lumen of the glands
orpits In abnormal sp both these p are more
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1g 4 Normal gastric mucosa 1n a gastric biopsy  Vith the trichrome stam

the panctal {red) and chief cells {purple) are casily distnguished m the glands
(Trichrome stan x 89

Fgs Chronc atrophic gastritis wath mod rate at ophy _ Patchy intesunal

metaplasia with goblet cells in the superficial epithelium ~ The gastng pits are

distorted the glands are reduced 1 number and contain non speuific cells

The fammna propria 15 nfiltcated with 13flammatory cells (Trchrome
stam x8e )

Dastric at ophy The biopsy shows difuse itestinal metaplasia and
omplete atrophy of the glands  (Trichrome stamn x 110)
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pronounced and may reflect actual changes of this nature or
the more ready production of such changes n the abnormal
mucosa

The mdications for gastric biopsy using the flexible tube

Gastnic bropsy 1s of considerable value sn determning the cause
of chronic dyspepsta where neither \ ray nor gastroscopy reveals
an ulcer or cancer Here a biopsy may aid 1n the diagnosis by
showing active chromic gastritis with considerable atrophy of the
parietal and chief cells  Actine chronic gastritis may be the sole
cause of the symptoms and signs It must beapprecuated however
that the biopsy per se does not exclude cancer

Biopsy may also indicate gastritis as being the cause of chronic
wron deficiency anaemia from continuing blood loss  This blood
loss 15 usually in minimal quantity but from time to time there
may be a frank melaena and even a haematemests

Gastric biopsy may also aid m the diagnosis of subacute
combined degeneration of the cord where examination of the
penipheral blood and bone marrow reveals no clear evidence of
pernictous anaemia and where the estimation of serum vitamin
B;; 15 not available or 1s rendered valueless by previous injections
of vitamm B, The more elaborate absorption tests following
the oral administratton of 35cobalt labelled vitamin B, 1s also
informatine 1n these circumstances (Booth and Mollin 1956
Witts 1956)

Gastric biopsy 1s contra indicated when there 1s chinical evidence
of a bleeding tendency supported by laboratory tests Also
neither gravely 11l patients nor patients with severe anaermia should
be examimned i this way—the latter should first be treated by
transfusion or other suitable means to relieve their anaemia  This
applies to cases of megaloblastic anaemia where the cause 1s 1n
doubt  Should 1t be true pernicious anaema the gastric atrophy
will remain h d in spite of full t; with vitamm B,
(Finckh and Wood 1953)

 astric bropsy will also a1d 1n determining the cause of achlor
hydria for there 1s a close correlation between the gastric biopsy
findings and the histamine test meal (fig 1) This was first shown
by Wood Doig Weiden and Moore (1949) and more recently by
Shiner and Doniach (19,7) who found good correlation between
gastric biopsy and the secretion of acid and pepstin
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Complications of gastric biopsy with the flexible tube

Haemorrhage into the Iumen of the stomach was the only
complication encountered n our sertes  There was no evidence
of gastric perforation—the nstrument was designed to cut down
to the musculars mucosae and no deeper and this was confirmed
by extensive preltminary trals on the bench using fresh specimens
of stomach removed at operation  Gastroscopy performed m
mediately after biopsy revealed a minute lesion usually cosered by
blood clot, at the most there was minimal bleeding  There was
no evidence of persistent ulceration as judged by the absence of
pamn X ray examination gastroscopy or examination of the
mucosa when subtotal g y for duodenal ulcer was per
formed one weeh or more after the biopsy was taken Howeser
a small superficial healing lesion could usually be observed m a
stomach resected 1 or 2 days after the biopsy

Using the same model of the fleuible gastric biopsy tube and
working with cats Gunter (1950) made detailed obseryations on
the rate of healing of the gastric mucosa after biopsy and found
that a single layer of regenerating epithelium just covered the
leston 1n 3 days and experience with humans indecated a simtlar
rate of healing

Haemorrhage suffi to cause symp of haemate
mests or mel or a pre d fallin h lobin occurred m
only 1o of 1947 attempted biopsies 87 per cent of the latter pro
viding suitable fragments of gastric mucosa

Most haemorrhages occurred within 12 hours of the biopsy and
caused weakness sweating and pallor followed by the passage of
amelaena stool  Rarely there was a small haematemnesis  Limited
blood transfusion was required 1 only 2 of the 10 patients 1 of
these was severely and ct lly 11l with sub: bined
degeneration of the cord and bladder sepsis  There were no
fatalities

In our series haemorrhage has been much less frequent since
patients have been kept at strict rest in bed for 4 hours after mahng
the biopsy and since biopsy has not been undertaken in patients
showing the bleeding diathesis

Markson and Davidson (1956) encountered 2 cases of haemate
mests n 11T gastric biopsies performed with the flexible tube one
an elderly male with hypertension and renal insufficiency the
other a mddle aged female with untreated permicious anaema
Both responded to blood transf Using a of the
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fleuble tube Rubin et af (1953) reported haemorrhage 1n 2 of over
200 btopsies and Coghill and Willtams (1955) recorded haemate
mes1s1n g (2 1 per cent) of 1189 attempted biopsies on 437 patients
and also one case of perforation of the oesophagus  E Palmer and
Smith (1953) reported z patients who developed a submucosal
haematoma but recovered with conservatise treatment

Shiner and Domach (1957) performed 127 successful biopsies
without any complications and there were few failures to obtain a
suitable fragment

‘The best results are obtamned by gentle handling of the instru-
ment till 1t 15 10 position by keepmng the head of the mstrument
stationary while the negative pressure 1s applied and the kmfe
blade firmly pulled up ensuring that the kmfe 1s sharpened
frequently and arranging that after the hiopsy the patient has
absolute rest for 4 hours And finally gravely 11l patients and
patients with a bleeding tendency should nat be subjected to
biopsy

Such measures should reduce the complications to less than
1 per cent  Severe complications should be rarely encountered

Gastric cytology

Because of our interest in gastric biopsy we have only had
lunited experience with the study of gastric washings  Un
doubtedly this method 15 of value 1n the detection of gastric cancer
and even pernicious anaermia when 1t 1s performed by pathologists
shilled i this procedure (Massey and Rubm 1954 Crozer et al
1956)



CHAPTER 2
ACUTE GASTRITIS

Structural changes

Surely the most dramatic accounts of acute mflammation mn the
stomach have come from Beaumont (1833) who described the
hyperaemm mucus pntches erosions and diminution 1n secretion
1n the gastric fistula of Alexis St Martin follow ing strong alcoholic
beverages and other dietary trauma and dunng acute febrile
episodes  These studies have been paralleled m the modern era
by Wiolf and Wolff (1943) who demonstrated that psychic sttmult
in therr patient Tom produced acute nflammatory changes 1n
the mucosa of his gastric fistula  Gastroscopic appearances 1n
acute gastritis have been recorded by Schindler (1922) and E
Palmer (1951) while haematogenous gastritis in fatal infectrons has
been found by Vimtrup (1929) and Nyfeldt and Vimtrup (193-)
ustng the technique of Faber (1935) of early post mortem fixation
of the stomach with formahn

The gastric mucosa may be damaged by varous chemical
bacteral and physical factors nervous stimuli and mnterference
with blood supply The nature of the nowious stimulus 1ts
sevenity duration and portal of entry into the stomach modify
the changes occurring 1n the mucosa  \laimntenance of the normal
gastric epithelial lining 1s a dvnamic process and simple tncrease
1 the rate of regeneration of the cells may cope with ncreased
loss of cells due to some damaging agent without actual ulceration
but a point 1s reached when necrosis and desquamation occur too

rapidly for d: r 1on to occur and or more

severe ulceration appear

The changes charactenistically involve the mucosa diffuseh
with areas of pronounced hyperaemia rendered patchy by muco
purulent exudate mucosal oedema and submucosal petechiae
When damage 1s severe erostons ulceration and even corroston of
the gastric wall may occur

The mucroscopre changes in acute gastritis have been described in

18
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biopsy matertal by E Palmer (x951) and Motteram (1951) In-
creased regeneration of cells 1s reflected by the presence of 1rregu
lanty of the cell size nuclear size and staiing poor cytoplasmic
differentiation and arrangement of the superfictal epithelial cells
These cells may be stratified with indistinet cell borders and
contaming little or no secretory matenal mn their cvtoplasm  The
changes are often clearly seen occurnng in the depths of the pus
‘There 1s oedema of the superficial lamna propria which contains
increased numbers of plasma cells and lymphocytes and many
polvmorphonuclear cells { polymorphs } which penetrate the
epithellum  Haemorrhages may occur into the mterstitium  The
overall appearance m some cases may resemble chronic superficial
gastritis
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Fig 7 dertega titis G stric biopsy from am le patt ntaged 57vez s 3 days

fter  se er alcoholic bout followed bv haemat mesis Nec ot ¢ superfi |

epithel 1cllsae tsbleinthesufcemuu Thyare regul rin height

nd show poor cell outlin In many the mu geni theca is abs nt  The

lainip piar oedem tou and mfiltrated  th pla mac lls lymphocytes and
pol morph ( o nand b ematohin X 600)

More intense stimuli result in frank necrosis of cells which
become desquamated into the lumen of the prts and the Lming
mucus along with migrating wflammatory cells (fig 7) These
necrotic foc1 may desquamate to leave small erosions or even
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penetrate the muscularis mucosae to become a frank ulcer  Wilhams
(1950) considered that erosions were mtially produced by the
rupture of mucosal capillaries through the superficial epithelium
The most severe erosne processes penetrate the gastric wall
following necrosis of all coats

When damage to the stomach has been confined to the super
ficial epithelium of the nidges and pits surface regeneration 15
probably always complete (E Palmer 1951) However 1t 15
unlikely that regeneration of damaged glandular cells can occur to
the same extent and these cells may permanently disappear or be
replaced by non specific or mucus secreting epithehum termed

pseudopyloric  glands  Damage to the submucosa muscle and
serous coats may be followed by the formation of granulation
tissue and even deformity of the organ particularly 1n the antral
region

Symptomatology

Acute gastritis of minor severity 1s frequently encountered 1n
clhinical medicine the symptoms lasting from 2 few hours to 2 or
3 days  Anorexia nausea occasional vomiting and diffuse
epigastric discomfort and tenderness are the outstanding features

In a severe case the onset 1s usually sudden with pronounced
epigastric pain persistent nausea and vomuting perhaps with traces
of blood on occastons there may be a profuse haematemesis  The
patient 15 weak thirsty drowsy and soon shows the effects of
toxaerma dehydration and electrolyte depletion  He 1s pale with
sunken eyes melastic skain rapid pulse low blood pressure
muscular cramps and excesstve thirst  The urine 1s scanty de
fictent m chlorides and may contain a trace of albumen The
temperature mav be subnormal at first and later elevated There
may be consupatien or diarrhoea The abdomen is usually
sunken but later may become distended The tenderness 1
diffuse with maximum intensity in the epigastnum  The nature
and duration of the symptoms are largely determined by the cause
of the acute gastritis  Thus in acute staphy lococcal food porsoning
due to the ngestton of staphylococcal enterotoxin the gastric
symptoms predominate whereas in acute staphy lococcal gastro
enteritis and 1n Salmonella infections the intestinal symptoms
predominate with diarrhoea and generalised abdominal tenderness

E Palmer (19,1) made a valuable study of the stomach n
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acute exog; phyl ) gast dueto inges
ton of food heavily contaminated by staphylococer and their
toxns  Heinvestigated 42 previously healthy male subjects aged
between 17 and 47 years 38 of whom had been snvobved in 1 of 3
major outbreaks of ‘food porsoning  On most of them a gastric
bropsy was performed with a modified flexible gastric bropsy tube
and followed with gastroscopy 'The subjects were exarmined m
this way at intervals varymg between 5 and 580 hours after the
onset of the symp These symp! usually i of
vomiting retchung chulls fever and perhaps some circulatory
collapse  Six patients were ¢xamined in the acute stage §-12
hours after the onset and all showed abnormal gastrescopic
appedrances the majonty having hyperaemia oedema erosions
petechiae and purulent exudate  The same 6 patients were sub
jected to gastric bopsy dunng the acute stage and § showed
pronounced histological changes the rematning patient was
exammned 5 hours after the onset of symptoms and showed no
histological change but at gastroscopy there was congestion of the
mucesa

The essential histological lesian 1n these 5 early biopsies was
<ongestion and oedema followed by necrosis of cells at the yunction
of the pits and glands the damaged cells then bemng extruded to
the surface with exfoliation and eroson  Regeneration of the
epithelium was accompamed by mterstiial inflammatory cell
wfiltration

Twenty four patients were subjected to gastric biopsy and an
abnormal gastric mucosa was present 1 5 of 6 ¢xammed in the
first 12 hours all of 4 ex~mned betneen .6-40 hours 4 of 7
examined between §0-82 hours and o of 7 examuned between
92-220 hours

These splendid studies of E Palmer would therefore suggest
that in relatnvely young individuals a single severe attack of acute
gastritis causes considerable inflammatory changes m the gastnic
mucosa and this 1s followed by complete healing It may be that
if the attacks were frequent if the subjects were older or if greater
numbers had been studied then enidence of the persisting changes
of chronie gastritis would be forthcoming  No studses of gastric
secretion were reported in E Palmer s sertes but 1t 1 anticipated
that there would have been a2 depresston of acid and pepsin secre
tion dunng the acute phase with a return to normal lesels with
the subsidence of the inflammatory changes
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E Palmer (19,4) has also studted the acute gastric symptoms
and the gastroscopic and biopsy findings 1n cases of acute alcohol
18m (see Chapter 3) He concluded that following an acute
alcoholic bout there was evidence of acute gastritts, but that
usually there was complete resolution

However 1t 15 our expentence that if the alcoholic bouts are
severe and often repeated then persistent change may be estab
hshed the mucosa changing from acute superficial gastntis to
chronic atrophic gastnitis and perhaps after the course of many
years even to gastric atrophy  The factor of chronic malnutrition
also plays a part (Joske and Turner 1952) (eide 1nfra)

Aetiology

A number of chemtcal dietary bacterial as well as psychic
stresses may produce acute gastriis  The corrosnve action of
agents such as caustic soda phenol and mineral acids gives nse to
an acute corrosne gastritts 1n which the stomach wall may per
forate  Should the patient survive healing with fibrosis and
distortion of the stomach occurs

In Australia the commonest dretary irntants imphcated mn
acute gastritis are the strong alcoholic b g t:
(1951) rllustrated the histological features of the gastric mucosa of
a patient from whom a gastric biopsy was obtained 3 days after a
haematemesis brought on by a severe bout of alcoholism  Necro
tic surface epithelrum was present with replacement bv actively
prohferating epithehat cells growing out from the pits while red
cell extravasations were visible in the lamimna propria (fig 7)

Finckh et al (1952) examined the gastric biopstes of 39 chronic
alcoholics  Abnormal gastric mucosa was found i 18 Of these
superficial gastritis was present 1n 14 and atrophic gastritis 1 4
Of the cases with superficial gastritis 5 showed subsequent resolu
tion suggesting that the leston had been acute and reversible

Later stmilar figures were obtamned mn our unit by Joske et al
(1955) who found 51 out of g5 gastric biopsies obtamed from
alcohohic subjects showed evidence of gastritis  Willtams (1956)
found simlar changes 1n a group of 25 alcoholics submuitted to
gastnic bropsy  He also carrted out animal experiments which
suggested that alcohol consumed 1n the concentrations found tn
fortified wines and spirits may cause haemorrhage erosions and
ulceration especially if taken on an empty stomach
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Ny feldt and Vimtrup (1932) examined the stomach of children
dying of diphtheria and found evidence of acute gastnus  Thus
was constdered to be due to eirculating diphtheria toxin for when
the stomachs were fixed soon after death and subsequently ex
ammned there was no evidence of diphthentie bactenal myasion
Thomsen {1925) produced gastrits m dogs by the injection of
diphtheria towin  Vimtrup (xgzg) alse found acute gastraus at the
post mortem exarmnations of patients dymng from mfluenza and
preumonia

As previowsly stated E Palmer (19,1) pecformed gastroscopy
and gasteie bropsy on 42 pauents with acute staphylocoeccal foad
poisoning and observed the gastritis begmning some hours after
the onset of symptoms and usually disappeanng withm 2 to 4
davs without residuat damage to the mucosa

Treatment

The treatment of acute gastritrs depends on the cause and
seventy of the attack  In the commonest form which 15 associated
with mild food potsoning rest free fluids and probably a sahine
purge s all that 1s required

The severe attacks may be associated with 2 spectfic bowel 1n
fectson and the casal psgamsm should be sought by culture of 2
fresh specimen of stool  Transfer to hospital 1s essential  Ant
biotics and sedatnes together with the intrasenous mfusion of
electrolytes plucose and perhaps blood or serum may be indicated
As the patient improves increasing oral feedmg 1s green



CHAPTER 3

CHRONIC GASTRITIS

Structural changes

Reports of chromc inflammatory changes 1n the gastric mucosa
were critictsed and discredrted for many years on the grounds that
they were caused by post mortem autodigestion  Satisfactory
post mortem material was first obtamed by Faber and Bloch
(1900) usmg mtrapentoneal mjection of formaln immedumtely
after death The pathology of chronic gastritis has since been
amply demonstrated by Faber (1935)

The results of the e 10n of sp of hob d
at operation were recorded by honjetzny (1928) but have been
criicised by Schindler (1947)  Schindler et al (1939) and Sanders
and Mecray (1941) showed that acute erosions of the mucosa could
develop during the actual resection of the specimen  Schindler
and Ortmayer (1942) obtamned stomach biopsies through an
abdominal mcision but of course this procedure 1s unsuitable for
routine use

Chronic inflammatory lesions were described in biopsy frag
ments obtained through oesophageal tubes by Swalm et al (1936)
while Renamore et al (1946) Benedict (1948) and d Almerda
(1948) recorded sumular findings in mucosal biopsies  The use of
a fleuible gastric biopsy tube (Wood et al  1949A) has enabled
serial bropsies to be made on patients with chronic gastritis 1m
mediate fixation of the fragments ensuring freedom from autolysts

In chronic gastritis there 1s a wide varety and a continuous
spectrum of structural changes  Attempts to classify these changes
nto different types tend to overlook the varmations of distribution
severity and activity which may occur 1n the same patient over 2
period of time A relationship to the clincal features of gastritis
1s best achieved by classifying according to alterations in the
thickness of the mucosa the concentration of chief and panetal
cells and the extent and activity of the inflammatory processes
Thus three main types of gastritis can be recogmised

24
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1 Superfiial gastritis  Here there 15 superficial inflammation
of the mucosa without atrophy of the glands  The mucosa 1s of
normal width and while the inflammatory changes may be shight
moderate or severe the lesion 1s capable of complete resolution
However the changes may persist as a chromic superficial gastritis
or with recurrences may progress to atrophuc gastntis

2 Atrophic gastritis There 15 a more diffuse inflammation of
the mucosa showing varymg degrees of actinity coupled with
shght moderate or severe atrophy of the speaific partetal and chef
cells usually leading to a decrease in the width of the mucosa
While the inflammatory changes may resolve to some degree
there are permanent changes n the epithelal structures and
only partial regeneration of the panetal and chief cells occurs
Recurrent exacerbations of inflammation lead to a severe
atrophy which may closely resemble primary gastric atrophy
(see Chapter 5)

3 Gastric atrophy  This 1s the classical change seen mn per
nicious anaerma and subacute combined degeneration of the cord
It 1 included here for the sake of completeness as this change may
result from the subsidence of the inflammatory changes in a severe
case of atrophic gastritis or alternatn ely itmay be due to a primary
atrophy of the mucosa Ths 1s discussed later together with the
histological picture (see Chapter 5)

Duffuse giant hypertrophic gastritis  This 1s a further rare
vanety which 1s described in Chapter 4 It probably represents
a different disease to chronic gastritis

Macroscopic appearance in chrome gastritis ‘There may be little
alteration from normal appearance In severe cases the mucosal
surface may appear granular or mammuilated the mucosa thin
and the rugae small (fig 8) The granulanty may be the result of
oedema cellular infiltration lymphoid mfiltration or cystic change
i the epithelial structures However the degree of distension of
the stomach must always be considered when estimating mucosal
thickness and the stze of rugae—lack of appreciation of this has
led and radsol to make an erroneous

B & P
diagnoss of hypertrophic gastrins  (fig 9)

Hebbel (1949) found wide variation m the distribution of chronic
gastitis  Local changes were common 1n the antrum and along
the lesser curvature and the presence of changes i these sites was
not necessanly wdicative of more diffuse changes m the mucosa
However he clammed that changes along the greater curvature
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o 2

Fig 8 Clrome nraphu- gastrstis  Stomach obtained post morte n from a male
patient aged 64 years v 1th severe chronic atrophic gastritis previously proven by
gastric biopsy  he mucosa 15 smooth fnely granular or slightly nodular
i he rugae are flattened and hinve largely disappeared an appetrance which may
have been caused by terrnal gastric dilatation (natural size)

e
).A

Normal g stric n ucosa 0 comra:ted stomach ﬁxcd soon after death
W th distension of the stom ch they hecom
less p ominent ( natural size)

Fur ¢
The rugae are full and regular
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occurred usually as part of a more diffuse process in the body of the
stomach

Microscap ¢ appearances i chrome gastratss The changes in the
gastric biopsy may range from shight superficial increase n plasma
cell infiltration of the lamma propria to gross alterauon i the

helial structure  disapp of the speafic glands and m
I and repl by hymal el These
are best dered under the head of super

ficral gastritts  and  atrophic gastritis  although there ts no
clear dividing line between the two

Superficral gastritis The most constant feature 15 the presence
of inflammatory cefls m the superficial regions of the lamina
propria Where there 15 onfy a shight increase of plasma cells
unaccompanted by superficial epithehal changes this may be
considered to be within phisiological lmits  The pathological
range 1s considered to be reached when there 15 more pronounced
plasma cell infiltration polymorph lear cells are seen
singly or in groups from the laming propria to penetrate the super
ficial epithelium and lie 1n the pits or superficial mucus (fig 10)
Same red cells may be extravasated 1nto the superficial lantina
propria and there 1s lymphocytic infiltration of the deeper layer
(fig 11)

In acute exacerbations of the gastntis superficial epithelial cefl
damage 15 sometimes evident as groups of peorly staning cells in.
the adherent mucus (ig 7) but a more common feature 15 the
evidence of cell regeneration in the form of itregular or smaller
flattened cells Sometumes these epithehal cells are stratified and
show mdistinct cell borders poor differentiation and httle or no

ecretory matenial m their cytoplasm  the nucler vary in size otten
being large and hyperchromatic

These changes are sometimes most pronounced m the pits
where there 15 dilatation or cystic change lengtheming tortuosity
and distortion due to extension of the regeneratmg cells down
mto the glands as well as up to the surface Sometimes this
1s due to obstruction of the lumen of the pit  The basat two
thirds of the mucosa are normal and the total width of the mucosa
s unchanged  Should 1t be possible to remove the damaging
agent the mucosa may return to 2 normal appearance 1 2 to
3 neeks

The histol | e of chromc superficial gastrtis may
be identical with that of acute gastntis  Chroniaity of the lesion
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Fig 11 Gast ic biopsy s} mng superfical gast s The superf cral epithelium

1 Rattened and 1rregalar  There 1 infiltration of the superfical lamina proprsa

v placma cells and polymorphs  There are some Iymphocyt 5 deeper n the
lamtna propria (eosin and haematoxyl i X 150)
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1s only established by the duration of the symptoms or more
comvinaingly by repeated biopsy when persistent superficial
gastritis or perhaps progression to atrophic gastritis 1s seen

Atropluic gastritis In atrophic gastriis the changes m the
superficial portion of the mucosa are identical with those in super
fictal gastntis but the mflammatory changes now extend to involve
the lower two thirds of the mucosa with shght (fig 12) moderate
(fig ) or severe atrophy of the glands (figs 13 14 15) The
average depth of the mucosa 1n the processed section vanes from
047 mm 1n gastntis with slight atrophy to 045 mm 1n those
with severe atrophy (Jo ke ez al 19,5)

Groups of plasma cells and polymorphs are seen 1n the super
ficial lamina propria while Iymphocytes are more prevalent in the
deeper areas where they may be aggregated into follicles near the
base of the mucosa Occasionally fat cells develop close to these
follicles (fig 16) The interveming areas of lamina propria contamn,
a delicate connectine tissue network which may be oedematous
but dense collagenous fibrosis does not occur  Sometimes these
mesenchymal elements replace the glands completely and often
separate the fibres of the smuscularis mucosee which becomes
thickened (fig 17)

The 1rregulantres of the superfictal epithelium extend into the
glands and the chief and paretal cells are partially or wholly re
placed by mucus secreting or non specific cells arranged 1n corled

pseudopylonc glands 2 form of post inflammatory metaplasia
of the epithelum (fig 18)

Another form of metaplasia 1s to an intestinal type of gland
(Magnus 1937) which 1s ch 1sed by the app of a
superficial epithelium containing tall columnar cells with a darkly
staining surface interspaced with goblet cells (fig 18) They are
arranged to form a crypt with argentaffin cells and at the base
Paneth cells The Paneth cells contan coarse eosmophilic re
fractile granules which stain a dark red with the trichrome stam
(fig 19) By means of silver stamns argentaffin cells can be de
monstrated lyng laterally i these erypts (fig 20) (Magnus 1937)
This metaplasia 1s patchy 1n character more confined to the pits
and usually seen to occur abruptly 1n 2 single high power field
(fig 21)

In spite of these atrophic changes 1n the glands the mucosa may

not be decreased 1n depth owing to infiltration with mflammatory
cells and oedema
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Tig 12 Gastric buopsy shouan, chrome gastritis teath s
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hight atrophy of the glnds
(trichrome stam . x 150)

A female aged 64 years

Fu, 13 Clrome at op} ¢ gast itts wit} severe atroply
with recurrent abdominal pan_anaemia and achlorhydria for 22 ye r follawsng,

an episode of gross malnutr tion € astric bi psy showing se cre infl mmatory

inbliration of the lamina propria with polvmo phs plast a cells and fymph (yt

A lymph foll clc has formed at the right  The sperific glands h ve almost com

pletely disappeared _Dur ng the ensuing, 8 years s rial biopst s and test m als
Femamed unchanged (eosin and haematoxylin X 150)
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With gross atrophy of the glands and post inflammatory meta
plasia the end result resembles primary gastric atrophy  Differen
tiatton between atrophic gastnitis and gastric atrophy 1s made on
the histological charactenstics (Table 3 Chapter 5)

ymp logy of ct atrophic g

‘The symptoms of chronic atrophic gastntis are distinctive and
show but little variation from patient to patient The patent 15
usually a female over 4o years of age  Doig and Wood (1952)
found a female male ratio of 5 4 and this female predominance
was increased when the alcoholics were excluded The patient s
discomfort varies from a sense of excessive fullness i the ept
gastrium especially after taking food to a dull burning pain The
site of her distress 1s diffusely situated 1n the epigastnum  In
contrast to peptrc ulcer where the patient usually demonstrates the
site of the pan and tenderness by pressing in deeply with the tips
of the fingers she rubs the epigastrium from side to side with the
flat of her hand saying  This 1s where 1 have the discomfort (or
the pamn) across here  Rarely pain may also be felt in the back
and thus may rmic a penetrating ulcer chronic pancreatitis or
cancer Like gastric ulcer the pan of gastritis most frequently
occurs immediately after taking food or within half an hour

Tt 1 paradoxical that although most of the patients have hypo
chlorhydrta or achlorhydna therr discomfort 1s relteved by taking
alkaline powder Hydrochloric acid taken with their meals may
produce relief but in our experience most patients claim they
recenve no benefit or are made worse—they usually prefer alkaline
powder

Certain foods may aggravate the pain particularly fat pine
apple cabbage and condiments although there 1s great varaation
from patient to patient There are exacerbations and remissions
m the symptoms the exacerbations bemg brought on by an
assoctated illness undue mental or physical stress or over in
dulgence 1n alcohol  Lack of appetite 1s common and may lead to
loss of strength and weight this m turn may create a fear of cancer
1n the mind of the patient and indeed 1n the mind of the physician
Adding to ths fear may be the finding of hypochromuc anaemia
and occult blood 1n the stools resulting from gastric ercsions

O 11 1l lcoholic gastritis h or

P m
melaena 1s encountered and thus gastritis must be considered a
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Fig 18 Types of mucus secretin cell in chronic gastritis from same biopsy as

fig 5 On the upper left hand side the normal mucigenic theca of the super

ficial gastric epithelium 1s v1 1ble  On the upper right hand side the goblet cells

in areas of intestinal metaplasia stam heauly 1In the base of the mucosa

pseudopy loric mucus secreting cells are mcreased m amount replac ng parietal
and chief cells {mucicarmine X 150)
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10 Chrontc atroplic gastrtis  Intests ol m tapliia A erypt contam nge
I8 10 ool type Gl columnar epuhelium  and some goblet cell  Dark
granules are sible in the Faneth cells (tri hrome st n x 6oo)
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aged  She 1s inteligent but mayv wear a worned expression
There may be crachs at the angle of the mouth and atrophy of the
tongue The finger nails are brttle with longitudinal furrows
rarely hailonychia  There 1s diffuse epigastric tenderness but no
mass or ngidity  The Iner and spleen are not palpable except
when pronounced malnutrrtion 15 present usually due to chrontc
alcohohsm  Examunation of the nerous system reveals no abnor
maltty except perhaps some dimmution of the knee and anhle jerhs

Although the above description does represent a proportion of
cases many reveal no abnormal findings on physical exammation
except perhaps shght epigastnc tenderness dunng an exacerbation
1n the disease

Aetiology of chromc atrophic gastritis

Chronte atrophic gastritis 1s 2 more advanced stage than super
fictal gastntis and results from some damaging processes either
ntermuttent or continuous the nature of which s often obscure
Once the gastric mucosa has reached the chronie atrophic stage
usually there are few signs of recovery of the mucesa as revealed
by improvement in the test meal or the gastric biopsy

Factors which may play a part i the production of chronic
atrophic gastritis are sex advancing age perhaps due to mncreas
ng atherosclerosis with depleted blood supply of the gastric
mucosa chronic debilitating diseases chronic alcoholism asso-
crated with malnutrition and the drinking of other gastric irntants
prolonged psychic stress and finally irradiation of the stomach
especially % ray irradration erther in the treatment of abdommal
malignancy or i the purposeful production of achlorhydria in the
treatment of duodenal ulcer

1t 15 of interest to constder some of these factors in greater detail

TABLE 1 Sex dustribution tn chrome gastritis digynosed by gastric biopsy

There was a prepond of fernales espemally amongst the cases of
superficial gastnitis (Dorg and Wood 19,2)

Vales Females °o Females
Superficial gastritis 12 -

Atrophic gastritis 28
Total ©
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cause of overt upper gastrointestinal bleeding However 1t 1s
most unusual for the bleeding to be of sufficient severity to warrant
a laparotomy  Severe and persistent bleeding favours the diag
nosts of 2 peptic ulcer cancer or bleeding oesophageal varices

The bowels function normally or there may be intermuttent
constipation  Although hypochlorhydna or achlorhydna s the
rule, attacks of diarrhoea are rare

The age of onset of the pain 1s of interest Doig and Wood
(1952) found that whereas the pain of duodenal ulcer usually
began 1n the mud thirties the pamn of gastnic ulcer superfictal
gastritis and atrophic gastritis usually began in the mid forties
When the age of first exammination 1n hospital was studied 1t was
found that patients with superficial gastriis were younger than
those with atrophic gasttis  Doig and Wood concluded that
gastric ulcer 15 more closely related to gastritis than to duodenal
ulcer and that atrophic gastriis 1s a more advanced stage of
superficial gastritis

In a survey of 623 patients m the Royal Melbourne Hospital
mostly gathered from our umt which was primanly interested 1n
gastroenterology Joske I'inckh and Wood (1955) found 221 cases
with pronounced atrophic gastritis  In 40 per cent of these there
were gastro tntestinal symptoms considered to be entirely or 1n
part due to the gastritis whereas 23 per cent had gastro intestinal
symptoms due to other causes and 37 per cent had no gastro
1ntestinal symptoms

In 5o patients the symptoms were considered to be entirely due
to the gastnitis It 1s our firm belief based on extensne expenience
with proven cases of chronic atrophic gastritis that these subjects
may suffer pain and flatul due to the infl y reaction in
the gastric mucosa and to deny this cause of dyspepsia 1s a grave
error of medical judgement It 1s obvious from the above survey
that chronic atrophic gastritis may be present without symptoms
but of course this in no way nvahdates the belief that pain ma;
oceur 1n other subjects and that 1l d 1

1t may be y
severe Itshould be recalled that gall stones chrontc pancreatitis
and even pronounced peptic ulceration mav be present without
symptoms and 1t could never be claimed that these diseases rarely
or never produce discomfort or pam

Physical evammnation Although chronic atrophic gastritis
occurs in both sexes and even 1n the third decade 1t 1s typically
seen 1n an elderly female with grey hair and perhaps prematurely
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gastntis  These may be explamed partly on the baus of matnutn
tion partly by circulating  toxins  damagng the mucosa  In
Sjogrens disease where there 13 atrophy of the lacrymal and
sahsary glands with depleted secretion and recurring mflarmmation
1 the eyes and mouth gasinc hiopsy may revesi gastrins with
varying degrees of atrophy (fig 22) (Juske et ol 1955)

It 1s of interest that 1 haemochromatoss there s deposition of
sron in the deeper layers of the gland cells {Althausen Doug ef af
1951) but as a rule there are few degenerstne changes (g 23)
n 15 gastnc biopsies Joske ef al {1955) found won deposits 1 all
yet g were otherwise Within normal hmits and § showed only
superficial gastnnis This s 1 contrast to the changes 1 the Iner
and pancreas m this disease

Chromie gastritis due to chrone alcohohsm and malnutrstion
Chronie alcohot is quite frequently d with varving
degrees of gastntis although some indniduals can tolerate exces
s ¢ ntake of alcohol wathout developing persistent shanges It
probable that after an alechalic bout the mucosa shows the signs
of acute gastritss but &t heals without restdual change Thus
E Palmer (3954} selected 34 young men who were physwally fit
and not alcoholics and examined them by gastroscopy and gastnic
bropsy within 6 hours of an aleobolic bout Thirty shoned

acute exogenous gasttiis  to gastroscopy and all 3¢ had ab
normal biepsy findings mostly superficial gasttins and resembling
the acute changes seen in acute staphylococeal food posomng
{E Palmer 1951) Eleven of the 34 were submitted to a second
bropsy after an intersal of 7-20 days dunng which ume they
took no alcohol  Nine of the biopstes were now within normal
himits

Palmer (19,4} also studied the hustory of aleohobsm amongst
200 patients selected at random whose gastric bwopsy was then
withtn normal lirmits and found that dunng the previous 12 months
112 admitted betng drunk at least once 81 at least 12 times and
18 at Jeast once a week  Palmer wisely accepted thew statements
with caution  Howeser 2t would seem that excess consumption
of alcohol does not atways cause chrome gastntis  This of course
does not wdicate that it may not do so n certamn susceptible in
dnadusls especsally when malnutntion s 2 proncunced feature
Palmer does not relate whether there were other features of
chrowic alcoholiste i these subjects such as disease of the bran

penpheral nernes or Iner  Howener he concludes by {mounng
=
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Sex  Sexappears to play a role 1n the actiology of gastritis for
females are more commonly affected than males even though
alcoholism fav ours the male incidence 71 per cent of the alcoholics
n our umit being males Doig and Wood (19,2) reported that
amongst cases of superficial and atrophic gastritis 64 per cent
were females (Table 1)  This increased incidence amongst females
suggests an endocrine factor or perhaps malnutrition as Australian
housewn1ves are prone to favour a diet high 1n carbohydrate and
deficient 1n protemn and vitamrns (Epstein ez al 19,0) However
Fairley Joske and Turner (19,5) could not find convincing
evidence that malnutrition played a leading role

Agemng and the gastric mucosa  The age of onset of the symptoms
of gastritts vartes greatly the average being 44 years (Dog and
Wood 1953) Our experience indicates that atrophic gastritis
results from a progression from superficial gastritss and that once
the stage of atrophic gastrits 1s reached the condition rarely re
verses with healing It s therefore to be expected that gastntis
becomes more frequent with advancing age  That 1t 1s by no
means inyariably present in elderly subjects has been revealed by
L Palmer (1954) who carried out gastric biopsy 1n subjects over
the age of 60 who were not suffering any dyspepsia and found 30
with normal gastric mucosa

Moreover Joshe and his colleagues (1955) performed gastric
biopsy on 214 patients over the age of 60 and found 18 per cent
had normal gastric mucosa  Many of the patients in this series
were examuned because chronic gastritis was suspected so there
was @ bias towards an abnormal gastric bropsy finding It 1s of
mterest that n the same sertes 218 subjects aged between 2o and
40 years were examined by gastric bropsy and 10, (47 per cent)
had normal gastric mucosa  Although most of the subjects 1n this
group were suffering from dyspepsta the group included cases of
duodenal ulcer where the biopsy 1s usually normal and also

normal  subjects without dyspepsia who acted as controls so
there was less bias towards an abnormal mucosa

When achlorhydria 1s found in an elderly individual it 1s
probably due to chronic gastritis and 1t should not be considered
to be a normal finding any more than chronic nephritts or
chronic bronchitis 1s considered to be  normal i the aged

Chrome debilitating diseases  Diseases such as chronic infec
tions ulceratne cohitis rheumatoid arthritts chronic nepheitis and

long ding malig; y may be d with chronic atrophic
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the :dea that although acute alcohohsm may cause acute gastrtis
chrone gasteitus rarely of ever 18 2 direct result of chronc ateohol
s We disagree most emphatically with hus opmion

Indeed Doig and Wood {19,2A) surveyed 112 cases of gastrsus
and found 19 were chronic alcoholies  This senes was later ex~
tended by Joske Frockh and Wood (1955) who reported that of
93 bropsies on alcohohe subjects 39 showed superfical gastutis
11 atrophic gastritis and 1 gastric atrophy without overt pernicious
angemia  Our expenence with serial biopsies over many months
ndicates that whereas superficial gastnitis amongst alcohobies may
resolve should the patient quit tus alcohohe indulgences 2 sare
happening it more often progresses to severe atrophic gastritis
with lcohohic bouts M the severe
gastritrs suffered by a chronie alcohehe rarely resolves with re
genersation of the chief and parieral secreting cells even though the
make of alcohol be reduced or even withheld for a year or more—
the chronie gastritis has passed the  point of no return

‘Whether alcohol acts directly on the gastnic mucosa erther by
bathing and wrotating s surface or by way of the blood stream s
a matter of debate and 1t may well be that 1t acts by both these
raeans  Moreover chrome alcohohsm s frequently associated
with chrome malnutnition defictencies wx protemn and vitamns of
the B group being most commonly encountered  These de
ficrencies probably play a part in the atrophsc changes i the gastnc
mucesa just as may be clearly seen in the tongue

In this regard 1t 1 of wnterest to note that Fairley ez &l (19535)
carned out 2 dietenc suriey on 3o cases of chronc atraphic
gastntis followed for 2 pertod of § years or more  Although they
could not determune a clear relationship between chrome atrophic
gastritis and malnutrition they found that 5 patients had taken a
consistently poor diet and g a poor diet for several months  Ttas
anticipated that studies on a greater number of cases witl provide
further evidence that mal may lead to gastrstss
and that even though s suitable diet with added vitanuns 15
mstituted the change i the gastrc mucesa may be wrreversible

Hot tea and gastratts Edwards and Edw ards (1956) hav ¢ stucked
tea drinking amongst 155 subjects with dy spepsia s whom gastric
bropsy had recently been performed and they produced evidence
that the dnnking of excessnvely hot tea fasoured the development
of pastritis On the other hand 1t may be that the sefferer from
chronic gastritis 15 soothed by hot beverages so that chromwc
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Fig 22 lroplic gastnnis m Sy grens disease  Gastric biopsy from female

patient aged 6o vears ith classical Sjogren s disease including conjunctrsitis

dry mouth arthritis and achlorhydria There ts intense inflammators mfiltra

tion of the lam: @ propria_disappeatance of glands and some foct of intestinal
m the el d pits (trich stain X 150)

Fug 23 Haemocl romatosis Gastric biopsy fram a female p tient [ d€oy 4

P Dmentation hepatomegaly and deb lity  I1 er bopst sho v d 1 rhoss

2 Aross aceumulat on of won  The glandular epithelum [ th  stoma'fy
contatns wron granules (prussian bluc stam x 600)
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gastritis favours the drinking of hot tea rather than the contrary
There 15 no evidence that tea per se 15 a direct cause of gastrtis

Psychuc stress It has been shown by Wolf and his colleagues
(1948) that psychic stress may cause congestion of the gastric
mucosa and also the colonic mucosa and that if the stimulus 15
severe and prolonged erostons and bleeding may occur  Moreoser
Gray et al (19,3) found that stress increased the peptic activity
of gastric juice It 1s possible therefore that long continued
stress may lead to chronic atrophic gastriis  Psychic stress
certamnly aggray ates the symptoms in an established case of gastritis

Gastritis due to \ ray irradiation 'The use of \ ray irradiation
to reduce the secretion of acid and pepsin mn the treatment of
duodenal ulcer was first advocated by Bassler 1n the Unsted States
of America in 1909 and later was reported by Holman and Lewis
(1941) 1n Tasmama and Ricketts and hus colleagues (1948) m
Chicago  In 19,7 the Chicago group (Leviner al 19,7) published
a follow up of 723 patitents and claimed an improvement 1n the
relapse rate compared with the control sertes  However there
were 6 deaths from cancer in the test series 2—13 vears after the
arradiation (r2de infra)  In 1948 these workers studied the changes
1n the gastric mucosa in their duodenal ulcer series following
ray trradiation by taking sections at operation or post mortent

In 19,1 serial biopsies with the fleuible tube were carried out it
simular cases 1n our unit and the morphological changes foll
\ ray irradiation were correlated with the secretion of acid and
pepsin (Doig Tunder and Weiden 1951) One patient with
chronic duodenal ulcer had biopsies taken 21 38 66 136 374 and
465 days followmg a gastric tissue dose of 1500 given over 2
peritod of 3 weeks (figs 24 and 25)  The morphologcal picture of
the gastric mucosa changed from normal to one of atrophic
gastnuis of moderate sesenty with corresponding depletion of the
acid and pepsin secretion the maxumum changes being observed
during the first 3 months  There was then a slow return towards
normal of the histological changes and secretion with almost
complete restoration to normal at the end of a year However
the secretions returned to normal levels rather than the high levels
which preceded treatment

Thus case 18 representatn e of the majority treated by us and 15 1n
Leeping with the findings of the Chicago group  However there
1s a considerable indnidual variation some patients proving very
suscepnble and later showmg httle or no mucosal regeneratton or
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when she was werhing 1n the ) ray department for 2 period of
S months Duning this time she frequently assisted mn prolonged
screening e 10 test chaph movement o everely
paralised patents There was histamine fast achlorhndes and
gastric bropss revealed severe atrophuc gastrins  Her daties were
changed aad her symptoms gradually mprosed over the pext
3 vears hut the achlarbsdna and atrophic gastritts p

We hae had no expenience with the raduation hazards other
than \ rays but 1t mad be that with the coming of the atome age
radiation will play an incressing part 2» a cauve of ga v

Relationship of chronic gasintts 10 peptic ulcer

Dorg and W ood {19,2) stuched the relatonstup betwern the age
of onset of gastric ulcec superfical gastritis and atrophse gastrtis
and found the aserage age to be ewmsler bewng 44 33 and 46 vears
respectinely whereas the average age of onset of duodens} ufcer
was signficantly fess bewng 36 years Tt mov be that gastntis in
ats superficsal and atrophuc forms may be related to gastne ulcer
but not to dundenal ulcer which mav have 2 different acuology
I gastatss 1 sts sl stages w patchy and himted 10 exeemt 2t
may lead 1o some supetficial wlceraton  The remamuag normal
mucosa may then secrete sufficienthh concermrated gast < yuice to
cause further breahdown of tissue with extension of the ulcer
size snd depth Honeler should the gastritis in the Grst place be
widespread 1 reduces aad and pepsin secretion and thus mins
mises the tendency to chronte uleeration

A gastric ulcer with tts zonal gastrtss {fig 27) forms an area of
impaired gastric secretian and this tends to fumit gastsw, secretion
Thus n gastere wleer there 1s reduced secretion of acid snd pepsin
compared with duodenal ulcer where the mucosa of the body of the
stomach 1s natemal or near nosmaal (Perry of al 19,6)

In an of g% cases of dnodenal ulees Dorg and Wood
{2952C) found 6o per cent with normal gastne mucosa and 30 per
cent with superficial gastrits nathout atrophs  COX (19,.2) studred
the secrenng bulh of gastnc mweosa in patients with duodenal
uleer and found 1t to be 1n exeess of normal  Fhus has not been
apparent o our bropsy studies  Maghus {195} found the mucasa
of the hoiy of the stomach to be normal m most cases of duodenal

uleer but that a shight to moderate deg <¢ of antral gasiris nught
oceur
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return of secretions others showmg only a mmor reaction with
rapid return to normal of both structure and secretions With
increasing dosage of . rays the changes became more pronounced
and more prolonged (Levin ez al 1957 Brown and Wood 1955)

It 15 of mterest that most patients subjected to radiation gastritis
suffer ittle or no discomfort true pain rarely being reported It
may be that the pain ners e endings in the stomach wall have been
rendered sensitive by the X ray irradiation

Other studies were made 1n our umt of cases of duedenal ulcer
treated by duod y followed by \ ray rrrad In
antroduodenectomy the antrum and most of the first part of the
duodenum including the ulcer were removed followed by end to
end anastomosts the srraduation served to reduce the high acid
secretion which persisted after the operation (Brown ef al 1952
Brown and Wood 1955 and 1956) Fig 26 shows that there was
pronounced lowening of the actd 3 months after the irradiation as
compared with the pre trradiation levels

Case Distr bution
100

61 80
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after Histamine

Maxim m frea acid
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o @
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3 12 18] 24
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Fig 26 The effect of X ray wrradiation on gast ic secretion 2000 © gastnc

tissue doses were g1 en over a periad of 3 weeks to lower the gastric secretion In

cases of duodenal ulcer p eviously treated by antroduodenectomy with resection

of the ulcer It will be noted that after an imitial depression some cases showed
a rerum of acid secretion

One year after the jrradiation and later higher levels were
reached 1n many of the cases while a few remained achlorhydnc
Serial gastric biopsies on a imited number of cases showed there
was a corresponding change 1n the histology of the gastric mucosa
(Brown G etal 1952 Brown G and Wood I J 1955)

The following case historv illustrates the possibility of gastritis
being caused by \ ray irradiation A nurse aged 26 years de
veloped considerable flatulent dyspepsta and occasional vomiting
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and most probably has preceded the cancer (fig 28) However 1t
may well be that the cancer came first and this caused an extensive
zonal gastritis  Possibly this was made worse by the malnutrition
which results from the anorexia and dyspepsia of cancer Joske
et al (1955) found normal mucosa 1n only 4 of 20 cases of cancer
of the stomach examined by random bropsy
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Fg 28 Eputhel al metaplasia in chron gastritis Gastri biopsy from a male
pateent aged 61 years hnown to have chronic atrophic gastrins for 10 yea s
here 15 an unusual type of metaplasia of the epithelium with the down growth
of 1r egular tubules Lined by tall hyperplastic or atrophic epithelum  There 15
a local inflsmmatory wnfiltr ton The patient 1 bemg closely observed for
development of Garcinoma (e m and haert atosy] o x 190)

Fairley et al (1955) surveyed 32 patients who for 5 years or
more had been shown by gastric biopsy and other examnations to
have uncomphicated chrome gastritrs  During the period of follow
up senal tests were made including test meal gastric bropsy and
barum meal The gastric biopsies showed little overall change
during the period of observation the pronounced atrophte gastritis.
persisting with some fluctuation 1n the cellular infiltration  There
was a corresponding persistence 1n the depletion of acid secretion
4 of 32 showing either 2 fall or no change m free acid concentra
fion and the remaining 8 a minor nse  No patient mn this group
showed evidence of gastric cancer either during the period of



46 CHRONIC GASTRITIS

It 1s most improbable that duodenal ulcer would occur 1n the
presence of an extensive gastritis owing to the lowered acid and
pepsin secretion which results from the gastntis  However on
rare occasions gastritis may develop long, after a duodenal ulcer
has entered the chronic irrev ersible stage with penetration into the
pancreas  The anomalous posttion may then be found where a
duodenal ulcer 1s associated with achlorhydnz  Probably most
duodenal ulcers heal spontancously after the development of
extenstve gastritis

A sumilar set of circumstances 1s provided artificrally when
gastritts 15 produced by  ray irradiation of the stomach (vede
supra) This may lead to healing of the duodenal ulcer
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Fg 27 Zonal gast ths  The edpe of a gast 1c ulcer showmg zonal gastritss

“The Iymph follicles are me _eased in number and size and the tlands ha ¢ almo t

completely disappeared  There 15 dense submucesa! fibrosie  Llceration 1s
evident {lower right) (eosin and haematoxylin X 40)

Rel hip of chronic g to car

It has been debated over the years whether chronic gastritis
favours the deselopment of cancer It 1s known that cancer of the
stomach especially when situated in the body of the stomach 15
usually accompanied by hypochlorhydna often achlorhydra It
could therefore be concluded that extensive gastrius 15 present
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reductson m the secretion of intnnsnic factor the most sigmificant
results being ob d b dying the absorp of %¥cobalt
Iabelled vstamun By, the addition of factor g the
absorption to normal  Using our gastric biopsy tube they found
atrephic gastritss an 41 of 50 patients with iron deficsency anaema
2 further cases having gastne atrophy  Davidson and Markson
{1955} had stmilar results

Witts {1956} concluded that gastritis and achlorhydria are the
direct result of tron deficiency

Jaske et al {x955) carned out gestric biopsy 1n 11 patrents with
hypochromie microcytic anaemua who were not showing avest
bleeding and 6 showed atrophuc gastritis 3 superficial gastritss and
the remaning 2 were within normal hunits . They concluded  the
achlorhydna so frequently seen n this type of anaemis results
from inflammatory gastritis

Absorptean of sron from alimentary, canal  Using foods contam
g radsoactne ron Moore {1g,,) showed that absorption of won
was normal 1 pattents suffermg from won deficiency anaemia and
achlorhydnia It 1s most probabie that the majority of hus subjects
had atrophic gastriis - Moreover he demonstrated that the add:
non of biseral volumes of dilute hydrochlone acid did not ncrease
the absorption

ez Abserptior of ron

Cases of hypochromic anaemia (probably associated with chromc

atrophic gastring and anaesmia) can absorb hberal amounts of wron given

bymouth However cases showing the malabsorption syndrome with
steatorrhoea show grossly impatred absorption

Authonty Test dase of Disease state 95 tron
{errous won absorbed
given by mouth
Dubach ef o | 1 mg fkslo Normal
{r948) body weight subyects 2-21
Hypachromic
anaemsa —4-7E
Badenoch and 40 mg Hypochsomie
Callender anaenua 204
{1954) Steatorrhoea
and hypo
chromic

anaemsa o-3
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observation or at the final assessment In addition there were ¢
cases of atrophic gastritis who died before the 5 year pertod had
passed and none had gastric cancer  Although the number of
pattents m this study 15 himited 1t does not support the opton
that chronic gastritss strongly favours the development of cancer
If atrophic gastritis 1s not a precursor of cancer 1t would suggest
that the causal factor of gastritis 1s not carcinogenic  Howerer 1n
this regard one would not readily care to discard the thought that
X rays could act 2s a carcinogen (Brown and Wood 1956) In
deed Levin and his colleagues (1957) m a follow up of 723 patients
treated by irradiation for duodenal ulcer reported 6 to have died
from carcinoma of the stomach duodenum or pancreas 2-13 years
after wradation  They dered that the signifi of thrs
1s yet to be determined
Witts (1956) who had studied cases of achlorhydra atrophic
gastritis and hypochromic anaemua for many years could find
no rehable data on the ability of women with iron deficiency and
achlorhydra to develop carcinoma of the stomach 1n later bfe
He concluded we hnow that they are abnormally prone to de
velop carcinoma of the mouth and hypopharynx and we should
Leep an open mind about the {tability to carctnoma of the stomach
Tig 28 15 of interest 1n this regard

Rel hip of chronte g; to

When anaemia does occur 1n cases of chronic atrophic gastritis
1t 1s usually of the iron deficiency type beng hypochromic and
microcytic  Several factors contribute to this anorexia leads toa
depleted ntake of food and the food taken 1s often low 1 1ron
and protetn content secondly 1t has been claimed that there may
be imparred absorption of iron due to greatly reduced secretion of
acid by the stomach thirdly there may be repeated gastnc
haemorrhages due to excessive shedding of gastric epithelium the
haemorrhage usually being minimal but oft repeated and lastly
with increasing atrophy of the gastric mucosa the supply of 1n
trinsic factor may be reduced causing imparred absorption of
vitamin B, and ultimately pernicious anaemua (see Chapter 5)

Watts anaemia  Witts (1956} found that the incidence of
achlorhydna 1s increased at all ages amongst cases of iron de
ficiency anaemia—under 50 Jears it Was 4 tnes as COMMON as
a control group e and hus colleagues at Oxford also found a
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medical treatment (fig 29) However the blood loss 1n gastritis
15 usually occult although it may lead to pronounced anaerma

Treatment

Since most patients with chrome gastrius suffer minor bouts of
discomfort they only require simple treatment dunng the attacks
We found that alkaline powders provided the greatest rehef odd
though this may seem 1n the hght of the achlorhydma It s of
course rational to adminster dilute hydrochlonc acid with meals,
but few claim benefit from this and actually mo t are made more
uncomfortable However there were exceptionsto thisexperience
for a few patients obtained considerable benefit from the acid

Shouid the relapse be moderately severe and prolonged oral
pentaillin may be given with benefit—100 000 umts 4 hourly for
20 dags  There 1s estdence that pemcillin 15 absacbed through
rormal gastric mucasa (Hurley and Bazeley 1957) but 1t 15 not
known whether this pertains when chrome gastrtis 1s present

When overt haemorrhage occurs with melaena or haemate-
mesis the patsent should be given rest in hed and placed on a
haematemesss regime  However rapid and severe blood loss
requiring a liberal blood transfusion or gastrectomv rarely occurs

Should anaema be present 1t 13 usuallv of the 1ron deficiency
t¥pe and responds to 1ron given by mouth Y errous sulphate 1s a
satisfactory salt but should this cause added dyspepsia the other
salts such as ferrous lactate o ;ron and ammontum citrate may be
satisfactory  Some patients are intolerant to all oral medication
or the anaemua 15 nat reheved owing to intestinal malshsorption
(Table2) In thesean mtramuscular preparation such as Iroferon®
(- ml twice a week) 1s ot value Hagedorn (1957) has described
a short hugh dosage course of this preparation

If the anaemia 1s not relieved by tron then further search should
be made for blood loss or other causes of maemua such as chronic
nephrius (Joske et @l 1946) or carcmoma of the colon It should
be remembered that the atrophic gastritis may eventually cause
P Yy g vitammun B, d y from ¢
secretion of mntrimsic factor —macrocytic anaenua will then appear

"This onset of pernicious anaemia will respond to iyections of B,

When chrome flatulent dvspepsia lack of ippetite loss of

weight and anaemia occur in an elderly patent as a result of

* Benger Laboratories 1 td  Chesture England
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It will be noted 1n Table 2 that the absorption of 1ron from the
alimentary canal 1s mcreased m tron deficiency anaemia unless
this deficiency 1s associated with steatorrhoea when absorption is
reduced In steatorrhoea 1t 1s the intestinal barrier which 1s at
fault for won 15 readily absorbed and utilised when injected
parenterally (Dubach ef al 1948 Badenoch and Callender 1954)

It would appear probable that the most common causes of
hypochromic anaemia associated with gastritis are defictency of
1ron in the diet and loss of 1ron from chrontc bleeding from the
gastric mucosa (fig 29) Moreover 1t 1s considered that the iron
defictency follows the gastritis rather than causing 1t as has been
clamed by Witts  Indeed the gastritss 1s one of the causes of the
1ron deficiency

vy

Fi. 29 Clom s ophic gatrte i hies la, A male pauent aned
38 ars had periodi epgast  pamo  ape odof 5 vear  Admitted #th
haematemes s and melaena X\ ra e aled n ulcer or ancr lh gastric
b pss p rf rmed 11 days after admiss on sho s haemor hast infltrat n of th
i propra  Thered c s stan da ks (1 hr me stan x 150)

Ouert bleeding  In astudy of 112 ca es of gastritis diagnosed by
gastric bropsy Doig and Wood (1952) described 4 cases of super
ficial gastntis and 3 of atrophic gastritis who had been admitted to
hospstal with haematemesis or melaena  No other cause for the
bleeding such as ulcer or cancer was found and all recovered with
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DIFTUSF GIAN1 HYPLRTROPHIC
GASTRITIS

Since the earhest descnpuion of diffuse gant hypertrophic
gastritss by Menetrier (1883) perusal of the literature shows that
personal expersence of this disease by any one author 1s restrscted
10 only a few cases and we have encountered only one case to be
described fater  Nevertheless Fieber (1955) has recorded an
excellent anabvsis of 50 cases reported in the hterature  The
lesion 15 trad 11 ded as infl y m engm but the
2euofogy 15 unhnown lz may be that the pathologial changes
seen 1 this disease are basically neoplastic an anatomical vanant
of gastric adenomatosis and that the inflammatory reaction 1s 2
secondary accnrrence  This view 15 favoured by the very prom
nent folds the profuse epithehial probferation and the oce isional
development of true carcinoma (Matzner 2 2 1g31  Palumbe
etal 1951 Texter ef al 1943)

Fhe leston may diffusely involve the whole gastric mucosa or
1t may be more localised in distributon particularly 1o the antrum
The gasttic mucosal folds are swollen tortuous nodular 2nd even
polvpord ranging from o 5 t0 3 5 em n height  The surface of
the folds may be congested with 2 Nary or cobbl
pattern superficial haemorrhages and erosions  The mucosa 1s
soft and usually mobite but may become mote turgid and refa
tnely fixed due to mBammatary mduranon or mahgnant change
There may be 4 tendency for the redundant mucosa to profapse
through the pvlorus

The microscaprc appmmn:e 15 basically that of bemgn hyper-
plasia of the surface Jtng 1n extensne el
branching and tortuosity of the pits  Castic changes may become
pronounced presumably the result of obstruction and mflamma
tion in these pits  There 15 wfiltration of the wtersttm by

mflammatory cells  Normal glands mav be visible 1 the depth
of the mucpsa

53
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chronic gastritis malignancy may well be suspected by both
patient and physictan  Indeed 1t 1s essential first to exclude the
presence of cancer mn such a pattent  But once this has been done,
the patient will profit greatly by having the disease entity chrontc
gastritis explamned to hum (or more frequently her )} He should
be reassured that his symptoms are typical of this malady and that
there 1s no evidence of cancer Moreover, he will be comforted
by the knowledge that although he may suffer a minor relapse
from time to time he will enjoy good health and regamn his weight
with improved diet and medicinal treatment He should be seen
from time to time to maintamn treatment and to ensure accuracy

of diagnosis
* * *

It 1s our opinion that the acceptance by physicians and surgeons
of chronic gastritis as a real disease entity with specific symptoms
and signs s essentral to the efficrent practice of medicine
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Fig 30  Diffuse g ant hypertropluc gast ts  Operats ¢ specim n of stomach

‘There 15 pronounced thickening tortugsity and mamm 1l tion of the rusmae of the

body of the stomach  The antrum (left) 1 normal The patent was a male

aged 47 years 3 1th ep gastnie pam and recurrent hacmatemesss for 2 vears 4

Pre operatn e diagnosis of carcinoma of the stomach v as made in error (approxt
mateh half natural size)

Fg 3

D fluse g ant Ivpert ophs ga trit s
Bt ©pmacosa sce g 30) There is gro s probf ation and ~vattc ch e in the

wnterstital tssue s heauily infiltrated w th inf mmatony cells
teosin and ha matoxshin X 45)

A croscop ¢ appearance of the
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Fieber (1955) found that diffuse giant hypertrophic gastntis
occurred 1n adults of all ages but particularly 1n the fourth to sixth
decades of life  Males outnumbered femalesby 3 1 The average
duration of symptoms was z years and these included 1n order of
frequency diffuse post prandial epigastric pain and tenderness
sometmes rehiesed by food and alkalis weight loss yomiting and
bleeding  Test meal findings were not charactenistic  The large
rugae were detected by gastroscopy and barrum meal examination

The differential diagnosts at this stage 15 from (1) mahignant
neoplasms of the stomach notably carcinoma (most frequent
musdiagnosis) sarcoma and reticulosis (2) bemgn neoplasms of
the stomach (3) large gastric rugae especially 1n the deflated
stomach (Ricketts et al 1947) (4) granulomata of the stomach
{>) extrinsic tumours v ading the stomach

Biopsy through the gastroscope cytological studies and blind
biopsy with the fleuble gastnic biopsy tube may be of salue
differentiating between these conditions but a reliable dragnoss
of diffuse giant hypertrophic gastritis can only be made by the
pathologist with access to the full thickness of the stomach wall at
anv area he may wish to examine Cases m which there 1s any
suspicion of a resectable malignancy should be submutted to
laparotomy

Stiegmann ef al (1957) consider the following fea ures suggest
that the large rugae are bemign a long history response to medical
treatment absence of a palpable mass normal or near normal test
meal a smooth outline of the filling defect elasticity of the under
lying gastric wall smoothness and continuity of the rugae and
decrease 1 the size of the leston during obsenvation  Such a case
they suggest may undergo conservative treatment and obsersa
tion but generally the resemblance of diffuse giant hypertrophic
gastrinis to carcinoma leads to laparotomy

Fieber (1955) states that the response to medical regimes or
deep \ ray therapy 1s not good Where there 1s suspicion of
malignancy and the lesion 1s diffuse total gastrectomy 1s necessary
but 1f the lesion 13 proven to be benign at operation subtotal
gastrectomny suffices even though the lesion 1s diffuse

Case listory  We are indebted to Dr W L Kang for the follow
ing case record A male patient aged 42 vears was admutted to
hospital with a history of digestion for 10 years and during the
past vear a haematemests followed by tiredness malaise and
epigastric pan A barium meal examination showed an extensive



CHAPTER 5

GASTRIC ATROPHY, PERNICIOUS
ANAEMIA AND SUBACUTE COMBINED
DEGENLRATION OT' THE CORD

Structural changes of gastric atrephy and permcious
anzemia

In 1849 Thomas Addison presented his classical description of
the anaemia which for many years bore his name It was i 1860
however, that Flint drew attention to the gross reductton of gastric
secretion 1 Addisoman anaema and Cohn and von Menng
{1866) noted the absence of hydrochlonic acid from the gastric
Juice  The gastnec atrophy accompanying this condition was first
noted by Samuel Fenwick (1870) who subsequently confirmed
this finding in 3 other cases (Fenwich 1880) Faber (1935) con
sidered the changes 1n the stomach were inflammatory 1n ongin
and that gastnic atrophy was the end result of thts process but
Mignus and Ungley (1938) described a non inflammatory atrophy
of the body of the stomach in 8 patients with permicious anaema
Sumlar ebservations were also made by Meulengracht (1939) and
Cox (1943)

The macroscopic appearances described by these authors are
charactenstic of gastric atrophy The mucosa of the body of the
stomach 1s reduced mn thickness and the atrophy also includes the
muscle coats By contrast the pylonc mucosa and muscle coat
are normal m appearance the demarcation between the two areas
being quite sharp (fig 32)

The histological changes in the mucosa of the body of the
stomach as recorded by these authors resemble the gastric atrophy
described 1n the gastnic biopsies by Motteram (1951) of our unit
These changes are the virtual disappearance of the panetal and
chuef cells of the glands with partial replacement by areas showing
intestinal metaplasia and non specific secreting cells while 1n
flammatory changes are minimal or absent (fig 6) In go per cent
of cases all the specific cells of the glands have disappeared while

57
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fillng defect suggestine of carcinoma of the stomach At gastro
scopy thickened folds suggestnve of carcinoma were seen project
ing 1nto the stomach Total gastrectomy was performed by Mr
J O Smuth The post operatne recovery was slow and he con
tinued to suffer from dyspepsia The pathologist Dr ] D Hicks
reported that the stomach measured 23 cm along the lesser
curvature the mucosa was pink hypertrophied and heaped up
into numbers of large papillary folds the whole of the mucosa
having a gross mammllary appearance (fig 30) On mucroscopic
examination the epithehum of the mucosal folds was tn many
places normally differentrated but contained numerous plasma
cells 1n the outer portton of the mucosa and many lymphocytes
n the basal portion (fig 31) Also there were cystic glands in the
lower portion of the mucosa and in some areas these were well
differentiated  Some dilated glands extended into the submucesa
and were hined by regular mucus secreting cell
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Motteram 19,0 Dorg Motteram Robertson and Wood 1950
Motteram 19,1 Wood 1951 Finchhand Wood 1953 Badenoch
and Richards 1953 Doig 1954 Badenoch 1954) In practice 2
range of histology 1s ed from atrophic gas
s to gastric atrophy  so that 1t 1s possible that many cases of
gastric atrophy are in fact the mactne end result of a severe
atrophie gastrstis Conversely cases of gastric atrophy from time
10 time may develop supenmposed inflammatory changes  For
the purposes of classifying and analysing our biopsy results we
bave used the criteria set out 1in Table 3

TABLE 3 The hustological changes in atrophic gastritis and gastric

atrophy
Biop y examunation Atrophic gastritis Gastric atrophy
Disappearance of Usually incomplete Usually com
gland cells plete
Intestinal metaplasia| Uncommon and 15 patchy and | Usually present
often confined to the pits and tends to
be drffuse
Inflammatory Epithehial trregulanty cellular | Usually mild or
changes mfiltratton ncluding poly absent with
morphs ncrease in lamina only super
propnia thickened and sphn ficial changes
tered muscularis mucosae all
pronounced

Of 1000 gastue biopstes reviewed 1n 1955 by Joske Finckh and
Wood 100 were obtaned from patients with either permcious
anaemia or sub bined deg of the cord or both
Gastric atrophy was present 1n 4o and 1n the remaining 6o there
were varying degrees of chronic gastritis with severe atrophy  All
uf the 100 patients had histamine fast achlorhydna  These
authors also found gastric atrophy 1n 16 bropsies from patients
without overt permiious anaemia or subacute combined de
generation of the cord  One of these subsequently developed
macrocyti. anaerma and sub. bined deg of the
cord which responded to treatment with vitamn By, (Robertson
Wood and Joske 1955) (vide tnfra) Three of the other biopsies
were obtamed from patients who at other times showed atrophic
gastritis sllustrating both the relatronship between these conditions
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an occasional chief cell may be found in the others  Paretal cells
are rarely seen Intestinal metaplasia 1s usually present and
diffusely distributed in the mucosa the superficial epithehum
consisting of columnar cells with a dark border goblet cells and
argentaffin cells while Paneth cells are present 1n the bases of the
crypts  Gastric type epithelum when present stains mtensely
for mucin  The superficial epithelium s regular and the museu
laris mucosae 1s thin 'The lamma propria 1s shghtly ncreased and
often contains a few plasma cells and lymphocytes the latter
occasionally aggregated into small follicles at the base of the
mucoss The average width of the processed mucosa m this
condition 1s 0 4z mm  the average normal being o 54 mm (Joshe
etal 1954)

Fig 32 Gstncat ophy  Am leag d 58 vears with se ere permict us snaemta

died immediatels after adnussion to ho p tal from an emia_bronchopneumonia

and cardiac failure  There 15 gross at ophy of the mucosa of the bodv of the

stomach  The antrum and p lorus (1 ft) appear normal (approximately half
n 2

It cannot be stated however that the morphological changes 1n
the stomach found in cases of pernicious anaemia and subacute
combined degeneration of the cord are umform except in so far
as most authors now agree that atrophy with or without inflamma
tion of the mucosa of the body of the stomach 15 invaniable and
usually severe {(Doig 1949 Doig and Wood 1950 Doig and
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gastne biopsies and maxumurn stimulus histamine test meals over
a perwod of 8 years {fig 33) \With treatment he made the usual
complete chinical recorery and then remamned well on maintenance
treatiment first with s er extract and then hberal doses of yitamin
By, but gastric atrophy and achlorhndna persisted throughout
(Finckh and Wood 1953)

Sympt logy of gastric atrophy and p

Much depends on the sequence of events which leads to gastric
atrophy  If gastnc atrophy 1s a slow primary atrophy of the
mucass probably geneucally determined and unaccompanmed by
an wflammatory reaction (gastnitis) then the gastnic symptoms
will usually be munumat or absent and the clinical picture will be
dominated by varying degrees of vitamin B,, deficency with
anzemu and sk bined de) of the cord  If
however the advent of witamin By deficiency 18 preceded by
severe chronic gastnus slowly progressing from the stage of
superficral gastnus to atrophic gastnus and perhaps thence to
gastnic atrophy  then 1t mght be expected that there would be a
long hustory of intermttent fatulent dvspepsia typrcal of gastnitis

Analysis of the symptoms hefore the appearance of overt

anaena s therefore of derable mterest

Most cases of pernicious anaemsa enjoy excellent health without
dyspep p once ad witamin By, therapy has been
established  Thus the gastric atrophy per se produces fes symp
toms  On the other hand some patients first presenting with
the pernreious anzemia picture complain of sore tongue poor
appetite muld to moderate flatulent dyspepsy gencral malarse and
perhaps bouts of diarthoea  Most of this can be attributed to
yiamin B, defiency and not to gastnic atrophy and the resulting
achlorhydna

The male patient aged 6, years previously reported bv Robert
son Wood and Joske (1955) 1s of considerable terest m thes
regacd  When seen 1n February 1949 be stated that he had
“wllered from flatulent dyspepsia since the age of 15 The pam
©ame on soon after taking food and was reheved by befching or
taking alkahne powders His appetite was poor and he had lost
weght  He was referred to the hospital with the provisional
dagnosis of pastnic carainoma but this was excluded by X ray
and gastroscopy  Investiganon showed that he had achlorhydria
§3tne atrophy (repeated blopsies) normal bone marrow and
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and the difficulty of completely separating them on histological
grounds

Following the admimistration of vitamuin By, to cases of pernt
crous anaemia there 1s no change 1n the appearance of the gastnic
biopsy (Doig and Wood 1950 Tinchh and Wood 1953) We
have not been able to observe a change in the size of the epithelial
cells which would be 1n accord with the findings of Graham and
Rheault (1954) who reported large gastric epithehial cells 1n gastric
washings comparable to the megaloblasts m the bone marron
and which returned to normal size with vitamin By, therapy
Also Massey and Rubm (1954) and Gamble et al (1957) noted no
significant change 1n the size of the emithelial cells n gastric
washings following vitamin B, therapy
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Fig 33 Castnicatr phy A male aged 47 years with pernict us anaemia treated

with liver extract and then t mun B , for 83 ars  The gastric biopsy shows

d ffuse tntestinal metaplasia and omplete atrophy of the gland  There 1

sl ght infiltration of the lammna p up 1a with plasma c Ils and hmphacytes

Sertal gastric biopsies taken before and dunng tre tment have sho n no change
in th histological app arance (mu icarmine x 150}

In our experience the gastric atrophy and the resulting achlor
hydna remamn unchanged even after many years of tull parental
vitamin By, therapy  One such patient a male chocolate maker
aged 47 years suffering from pernicious anaemia and subacute
combined degeneration of the cord has been studied by senal
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cord 1n the absence of any abnormality tn the penpheral blood or
bone marrow mav present a derable problem 1 d

(Victor and Lear, 1956) (figs 34 35) It is odd that vitamin B,

deficiency causes such a vanable chinrcal picture varying from
severe anaermia with no overt subacute combned degeneration of
the cord to severe combined cord degeneration and no anaemia

In our present state of knowledge ne can but believe that there 1s
a different degree of system vulnerability varying from patient to
patient However histamine fast achlorhydria 1s alnavs present
and gastric biopsy reveals a severe degree of atrophy of the gastric
mucosa (Doig et al  19504)

¥4 3¢ Serercacti ¢ chrovc at oplc gast s A male pat nt aged 64 vears
%28 admitted vith 1 eakness wn the legs and  adence of poster or and late al
¢olumn degeneration i th spinal ord  Th re s as a ustamn fast achlothy
dna but per pheral blood and bon marrow + r normal The gast 1 biopsy
shovs srregulanmy and shedding of the superficial ep thehum ps udopvioric
metaplasia and complete loss of parictal and chief ells of the glands The

ninTp ap a s inhltrated with inflammatory ells and the m scr far s mu 0 ae
1 th ckened and sphntered Ther  -as @ goad te panse to itarun B 4 therapy

{eosmn and haematoxshin x 1508

“Cobalt labelled vitamin B, has been used to detect impaired
Vtamuin B, absorption sn this syndrome (Mclntyre ef al  1956)
Lnversedge et al (1957) found radioactive vitamin B,, of con
siderable help in confirmmng doubtful cases of sub bined
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pertpheral blood and only very minor signs suggestive of subacute
combined degeneration of the cord The technique for estimaung
serum By, levels was not then available  He was not gnen vitamm
B, treatment as he was enjoying quite good health and he m

proved with reassurance and a more satisfactory diet  However
he was kept under close observation and n Septembcr 1954 he
developed overt pernicious with pr

combined degeneration of the cord and a Im\, level of serum vita

min B, There was a full response to hberal vitamin By and
he was well controlled by continuing therapy ~ When last seen
nearly 4 years later he was enjoying excellent health but still
suffered from some flatulent dyspepsia  Examination of hus blood
and nervous system were satisfactory there was achlorhydna to
maximum h timulation covered by antil (bay

1953) and gastric biopsy showed the same picture of gastric atrophy

A simlar delay 1n the development of osvert permicious anaemia
after depleted vitamin B, absorption from intrinste factor Jack
may be observed 1n patients subjected to total gastrectomy  Here
the onset of symptoms may be delaved for periods up to 3 years
or more after the gastrectomy the patient meanwhile subsistmg
on the body stores of vitamin B,, (Welbourn etal 1956 Harvey
1956,

Recently Holmes (19,6) has stressed the mental changes which
accompany pernicious anaemra and which he attributes not only
to cerebral anoxia but also to the effect of vitamin B, deficiency
on the bram for the s}mptoms may be present before anaemia
and sub 10 of the cord appear More
over they are relieved by vitanun B, therapy

VWilkinson (1948) reported flatulence or dyspepsia in 59 per
cent of cases of pernicious anaemia and the symptoms often ante
dated the anaemia by many vears Davdson (1957) noted that
poor appetite and vague abdominal discomfort were frequent
pernicious anaemia but diarrhoea only occurred 1n g per cent of
250 cases which he reviewed in Ldinburgh duning 1944-56 He
contrasted this finding with Cabot's series of 1200 cases seen
before the discovery of Iner therapy where the incidence of
diarrhoea was 51 per cent

It may well be that vitammn By, deficiency drrectly impairs
gastric and mntestinal function and this 1s remedted by vitamun B,
therapy

The develop of sut

bined d of the
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severe ateaphy of the gasteic mucosa so the cause of this atrophy
must be sought when determining the cause of pernicious anzemia

Since gastnic biopsy examinattons wete first made 1n our umt in
1948 e have made a number of studies of permictous anazermia

In 1950 Doig and Wood examned by gastric biopsy 45 cases of
established peratetous anaemua or sut bined deg
of the cord and more recently Joske Finchh and Wood (1955) have
extended the senes to 100 cases  All had severe gastnic changes
with atrophy 40 were classified as gastric atrophy no signs of 1n
flammation bemng, present and 6o had varymg degrees of chromu
gastrtis with severeatrophy Al had histamune fast achlorhydria

In Scotland Markson and Davidson (1956) carned out gastnc
biopsy tn 16 cases of perncious anaemia and found gastric atrophy
In 14 and atrophic gastrats 1 2

It 35 ranonal to conclude that severe atrophic gastritis may lead
to gastric atrophy with subsidence of the mflammatory reactron
and that the causes of pernitious anaemra thus muude the causes
of superfictal gastriss whach then progresses to atrophic gastritts
(see Chapter 4) This progression probably tahes a number of
years and so far our 8 year study of gastritis has not produced an
example of the complete progresston through the 3 phases  We
have seen some cases of superficial gastritis progressing to atrophic
gastrutts and some cases of severe atrophic gastritis progressing to
gastne atrophy but without the deselopment of overt permicious
anaemia or sub bured d 1on of the cord  ‘These
may appear later with depletion of the vitarmn By, stores

There 15 alsa evidence that gastric atrophy may occur as a
primary process a ssmple abiotrophy of the gastric mucora without
a preceding inflammatory gastritis (Magnus and Ungley 1938
Motteram 19y1) It may well be that there 15 a genetic mfluence
m this primary degeneration It 1s therefore of importance that
the occurrence of pernicious anaerma wn families has been reported
by a number of writers Watktnson 1949) 1nt estigated 1600 cases
of pernicious angernta and found a hestory of pernictous anaemia
matleast one othes mesabes of the famly 10 19 per cent  Mosbeck
{1953) mvestigated 132 patients with pernicious anzemia m whom
2 relatuely complete family history could be obtaned  There
Wwere 19¢8 relaties with g1 (2 3 per cent) cases of permawous
anaema this was 20 tumes that found in a control sertes  More
OVeT 30 per cent of the families had one or more cases additional
to the index case
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degeneration of the cord exther when there was no accompanying
anaema or when vitamin B;, had been gnen before the blood
state had been adequately exammed

Fig 35 Subacute combied degeneration of the cord A female patient aged
64 vears developed urmary retention and progressive weakness of the legs over
2eeks She had a smoath tongue wasting of the leg muscles with absent decp
reflexes extensor plantar responses and loss of sensation to light touch pinpric
and vibration over both legs  Gastric biopsy sho ed gastric atrophy  She died
of urinary sepsts 6 weeks later despite snjections of liver extract and antibiotics
A section of the lumbar portion of the spinal cord shows extensnve demyehina
ton of the posterior and lateral columns (VW etgert stan x 20)

Aetiology of gastric phy and p

It 15 of considerable importance to speculate as to the cause of
pernicious anzerma  As will be discussed later 1t must be accepted
that pernicrous anaemia 1s due to imparred vitamin B, absorption
which 1n turn 1s due to deficiency of Castle s intrinsic factor  This
mtrinsic factor 1s present in the mucoprotern fraction of gastric
juice  Some patients may also secrete intrinsic factor in the duo
denum and perhaps the upper sleum but 1n relatively minimal
amounts (Castle ez al 1929 Grasbeck 19,6) In pernicious
anaemua the cause of the defictency of Castle s intrinsic factor 18
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of 18 patients with severe atrophy of the mucosa had a low total
volume of secretton achlorhydna and Iow or absent pepsin while
all of 36 patients with normal or nearly normal mucosa had normal
or mtermediate tvpe secretions (Vvood ef al  1949B)  Similarly
the total mucus secretion was reduced n chronic gastntss and
more so m gastnc atrophy even though the mucus was more
concentrated (Weiden 1939}

Inalater suney Joshe et al (19,5) recorded 784 gastric bropstes
n patients who had also been evamuned by histamtne test meal
(see fig 1 Chapter 1) The test meal vielded a concentration of
over 20 units of free acid in 76 per cent of 27, biopstes which were
within normal Limits 1n only 1, per cent of 172 showing pro-
nounced atrophic gastritis and 1n none of 41 showmng gastnic
atrophy

In 19.9 Castle and Ius co workers demonstrated that an
tonsic factor present m normal human gastric juice combined
with the food to produce a hacmopoietic response when gren
orally to patients with permicious anaemia

The localisation of the ntrinsi factor i the pylorus and duo
denum of the pig was achiesed by Meulengracht (1939) but Fox
and Castle (1942) demonstrated that n man this factor was present
manly in the body of the human stomach <o that the gastric
lesion could be correlated with the absence of ntsnsic factor
Goldhamer (1937) had shown that the gastrsc juice of patients
with permicious anaemsa contamed minute amounts of mtrnsic
factor but because of the achyha he suggested that the defect nas
mainly quantitatine

Intrinsic factor has since been 1denufied as a mucopolypeptide
(Williams et al 19,4) present in the mucoprotem of gastric yuice
(Latner e al 19,4) It now seems likely that intrinsic factor
combines with extrinsie factor (vitamin B, or cvanocobalamin
tsolated by Smuth 1948 and Riches ef o/ 1948) and facilitates
1ts absorption 1n the small ntestine (Ross 19 ©) It 15 stored 1n
the hiver combined to a beta globukn (Pitney et @l 19,5) and then
combined to an alpha globulin (Pitney et 2l 1954) 1t 1> transported
in the plasma to the sites of utilisation  In conjunction with fohe
2e1d vitamuin B, 15 thought to play 2 magor role in the svnthests of
nucleoproten parteularly at the sites of raprd cell proliferation
such as the bone marrow  Vxtamin B, deficiency occurning as a
result of deficzency of untrnstc factor s followed by 4 decrease
the rate of cellular proliferation The cells instead of dmding
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It 15 also of interest that Videbaek and Mosbech (19,4) found
gastric carcrnoma to be 4 times higher 1n the relatives of patients
with gastric carcinoma than 1n a control sertes and that in their
sertes the incidence of pernicious anaemia was about 3 times
hugher than the normal in the relatives of patients with gastric
carcinoma a finding which accords with the treble incidence of
gastric carcinoma 1n patients with pernicious anaemia They con
cluded  changes in the gastricwall—which presumably may bethe
result of exogenous as well as hereditary factors—therefore appear
to predispose to both gastric carcinoma and pernicious anaerma

Doig et al (1950B) carmed out histamine test meals on 134
healthy medical students and found only one with histamine fast
achlorhydria  This student a male aged 2, had no signs of per
nictous anaemia and the barrum meal \ ray was negative  Gastric
biopsy m 1949 showed an unusual type of atrophy of the acid
and pepstn secreting cells and an absence of inflammation  His
maternal grandmother had died at the age of 70 from pernicious
anaermia  His mother at the age of 44 suffered from flatulent
dyspepsia and weakness and a gruel meal showed hypochlorhydna
and excess mucus  In 1955 histamune fast achlorhydra was stll
present and 1n 1957 when last seen he was well and had required
no treatment

In conclusion 1t can be stated that there 1s evidence that a pro
portion of the cases of pernicrous anaerma result from a pnimary
atrophy of the gastric mucosa which may begmn early in Life and
be determined by a genetic factor The extent of the atrophy
may not be sufficient to produce vitarmin B, deficiency and per
nicious anaemia till muiddle age or later  Secondly the remaming
cases of permictous anzerma probably result from superficial
gastritis progressing to seiere atrophic gastritis with resulting
depletion of Castle s intrinsic factor which 1n turn leads to de
pleted vitamin By, absorption and vitamin B, deficiency  This
atrophic gastntis may become quie cent with disappearance of the
inflammatory reaction mn the gastrnic mucosa and so the gastric
bropsy finding s that of gastric atrophy

The relzmonshxp of the gnstnc changes to pernicious
n of the cord

and other megaloblastic nnaemms
In a correlation of the gastric secretions obtained by histarmine
test meal with the findings on gastric bropsy 1t was found that all
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of 18 patients with severe atrophy of the mucosa had 2 low total
volume of secretion achlorhvdna and fow or absent pepsin while
all of 36 patients with pormal or nearlv normal mucosa had normal
or intermediate type sectetions (Wood et af 1949B) Similarly
the total mucus secretion was reduced in chronic gasintis and
more so 1n gastnc atrophy even though the mucus was more
concentrated (Weiden 1949)

Inalater sunvey Joske et al (19,,) recorded 784 gastric biopsies
1n patients who had also been examined by histamine test meal
(see fig 1 Chapter 1) The test meal yielded a concentration of
over 20 units of free acid 1n 76 per cent of 275 biopsies which were
within normal limtts 1n only 1, per cent of 172 showing pro-
nounced atropluc ga tntis and mn none of 41 showing gastuc
atrophy

In 1929 Castle and his co worhers demonstrated that an m
trnsic factor present 1n normal human gastnc juice combined
with the food to produce a haemopoietic response when grven
orally to patients with pernicious anaemra

The locahsation of the intrinsic factor 1n the pvlorus and duo-
denum of the mig was achieved by Meulengracht (193g) but Fox
and Castle (1942) demonstrated that in man this factor was present
manly in the body of the human stomach so that the gastric
lesion could be correlated with the absence of intrmsic factor
Caldhamer (1937) had shown that the gastric juice of patients
with anaemia d minute of ntrinsic
factor but because of the achylia he suggested that the defect was
mamly quantitatne

Intnnsic factor has since been 1dentified as a mucapolvpeptide
(Willams et a! 19, 4) present 1n the mucoprotemn of gastric yuice
(Tatner ef al 19,4) It now seems likely that mtninsic factor
combimes with extnnsic factor (vitarmn B; or cyanocobalamm
1solated by Smith 1948 and Rickes et @l 1948) and facilitates
tts absorption 1n the small intestine (Ross 19,0) It 15 stored 1n
the hiver combined to a beta globuln (Pitney et af 1955} and then
combined to an alpha globulin (Pitney et al  19,4) 1t 1s transported
in the plasma to the sites of utslsation  [n conjunction with folic
acd vitaman B 2 15 thought to play a major role 1n the svnthesis of
nucleoprotemn particulathy at the sites of rapd cell proliferation
such as the bone marrow  \ stamun B, deficiency occurring as a
result of defictency of intninsic factor s followed by a decrease in
the rate of cellular proliferation The cells 1nstead of dividing
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and maturing become lal’ger and remain immature, gving rise to
megaloblasts

Vitamun B, 1s stored in the liver m liberal amounts and 1ts
utthsation s slow  Thus when the absorption from the almentary
canal 1s retarded or ceases completely there 1s 2 delay the dc
velopment of overt pernicious or
degeneration of the cord  As stated previously this 1s demon
strated after total gastrectomy when 1t may take several years for
megaloblastic anaemia to develop

The relationship of vitamin B, deficiency to the demyelmating
peripheral neuritis and subacute combined degeneration of the
cord 15 obscure The lesions have been attributed to defectne
ribose nucleic acid synthesis affecting especially the long avones
of nerve cells in the spmal cord (Nieweg ef al  1954)

Can p be d d 1n the presence of

normal acid secretion and normal appearance of the
gastric biopsy®

Mollin et al (19,5) presented a case of pernicious anaera
without gastric atrophy  This case was mitally diagnosed at the
age of 13 months The father of this patient subsequently de
veloped an early permicious anaemia which was associated with
gastric atrophy  The mother had a brother who died of carcinoma
of the stomach when aged 30years  Moreover 1t 1s of considerable
mterest that the mother and father were cousms as consanguimity
greatly enhances genetic influences It was suggested that the
early development of pernicious anaemia in the propositor was
genetically determined the patient being homozvgous with respect
to the faulty gene It was also suggested that the early treatment
of the case prevented the development of gastric atrophy and that
gastric atrophy was 1n fact secondary to prolonged vitarun B,y
defictency which might be clinically silent for a long pertod
Similarly Harris Jones et al (19,7)reported  pernicious anzemia
without gastric atrophy 1n 2 gurl of 16 years

Pernicious anaermia 1s very rare in children but Reisner et a/
(xg31) found 5 cases m the literature 1n which hydrochloric acid
was found 1n the gastric juice and they described 3 further cases
1n which there was hvdrochlonic acid mn the gastnic jurce at
<nme stage  This suggests that in the pernictous anaemia  of
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childhood achlorhydna 1s not so constant and that presumably
the gastric atrophy 1s exther absent or incomplete

This finding 15 consistent with the concept of Mollin and his
colleagues but 1t must be emphasized that such cases are at most
rarely found —in classical pernicious anaema the atrophic changes
m the gastric mucosa are severe and achlorhydna 1s present

Indeed we have not seen a case of permecious anzerma without
gross atrophy of the gastnic mucosa and achlorhydna  Like
Witts {1g46) we wish to reserve judgment on the cases 1 this
group  We do not consider they should be diagnosed as sufferning
from permeious anaemia

Definition of “perntcious anaemia’

It 15 of mterest that Davis and Brown (19,3) defined pernicious
anaerua as a megaloblastic anaemia with sreversible degeneration
of the gastnic mucosa  Witts (19,6) stated  the final argument
for the prionty of gastric atrophy 1n the development of permcious
anaermia 1s the complete farlure to reverse the atrophy and achyha
by vitarmn B, or anv other therapentic agent  In our present
state of knowledge we agree with Witts

Treat of gastric phy, p and
bined deg; of the cord

Once the diag: of p! anaema or suk bined

e of the cord 1s established int 1 of

vitamin B,, should be given  Before overt macrocytic anaemia
or sub: bined d of the cord appear there 1s a
gradual depletion of the vitarmin B, stores espectally in the lner

so that when treatment 15 begun these stores should be rapudly and
fully replenished It 15 wise to gine 1000 micrograms of vitamin
Byy every second day for the first week and then weekly for 2
months  fron also may be required to restore the normal blood
pcture After 2z months liberal treatment with vitarmn B,

smafler doses of 100 micrograms can be gnen every 3-4 weeks to
maintain adequately the erythrocyte count and haemoglobin level

A few pattents appear to require 200 micrograms or more but
onee vitamin B, fails to control the anaemia other causes should

be sought especially cancer of the stomach or bowel or chromc
renal disease
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Should the imtial anaemia be profound and the patient s hfe
threatened and especially if there be an accompanying mfection
such as pneumonia then a blood transfuston can be life saving
The blood should be carefully matched and cross typed for trans
fusion reactions are frequently encountered in these patients
The use of pached cells to avord overloading of the circulation
with plasma should be considered FHowever most cases can be
restored to health with liberal doses of vitamin B, and appro
pnate anttbiotics without resorting to transfuston

Throughout the present studies full doses of parental vitamin
B, haive been employed Preparations for oral admumistration
contmning both By, and intrinsic factor i the form of ammal
(heterologous) mucosal extract have been disappornting 1n that
thetr potency may wane after the passage of months or years
Schwartz and Mculengracht (xg,y) ha\e :mnbutcd this fall m
potency to the develop to gous extract
They demonstrated human (autologous) gastric mucosal extract
to be still efficient when the ammal extract was fatling

The treatment of patients with severe subacute combined de
generation of the cord with or without accompanyng perntcious
anaemia requires the same 1mmal Iiberal dosage of vitamm B;
It has been claimed that with continued high dosage good results
are obtained  All patients show smprovement but in severe cases
the recovery 1s incomplete  Moreover should the restdual weak
ness be pronounced it may increase with advancing years probably
due to failling blood supply from progressise atherosclerosts

1t has already been emphastsed that the gastric leston in classical
pernicious and sub: bined d of the
cord 1s wreversible despite long continued thempy with lner
preparations (Dorg and Yood 19,0 Wilkinson 1949) and with
vitamin B, (Finckh and Wood 19,3) Thus gastnc biopsy 1s of
value i reviewing the diagnosis 1n patients who have recened
some previous treatment with Iner or vitamin By, It 1s also of
value m the d of pernicious as opposed to other
types of megaloblastic anserma in which severe gastrtis or gastriv
atrophy may not occur namely those due to dietetic deficiency
intestinal malabsorption liver disease and drugs such as I panu
tin * (Badenoch 1954)

Delay tn the d and t of sut bined
degeneration of the cord may result erther from farlure to recognise

® Epanutin (sodium pheniton) Parke Davis
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the significance of the peripheral dysaesthesize which may precede
other manifestations by many months or from a reluctance to
diagnose this condition 1n the absence of the characteristic
haematological abnormalities  Here gastric btopsy has been a most
valuable aid 1n making an early diagnosis (Dorg Motteram
Robertson and Wood 19,04) The serum vitamin By estima
tions and radioactive vitamin B, absorption tests are also proving
to be of considerable value

Alcohelic peripheral neuritis associated with chromc atrophic
gastnitis and fustamine fast achlorhvdria may sumulate early sub-
acute combined degeneration of the cord



EPILOGUE

And what of the future?

In the Light of experience 1n our unit and elsew here will gastrius
become a widely accepted malady sympathetically managed by
the attending physician? Wil the atomc age with increastng
exposure to radiation produce more sufferers from chronic atrophic
gastiis?  Will this 1in turn lead to more cases of pernicious
anaermia?  And more cases of gastric cancer® And fewer cases of
duodenal ulcer? What will be the future of alcoholism—uwill 1t be
successfully controlled by socal reform? And what will be the
final assessment of the effect on the gastric mucoesa of the stress
reactions of Selye and of Wolf and Wolff?

Let us look into the future and encourage our successors to
study man and his way of Iife m this changing world It will be
of particular mterest to gastroenterologists to observe the impact
of man s way of life on the structure and function of the gastnic
mucosa

72
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