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CCIDENTAL OR SUICIDAL inges t ion  of' corros ive  subs tances  has been  re- 
p o r t e d  spo rad i ca l l y  1-,'~ and  the  effects on the  u p p e r  g a s t r o i n t e s t i n a l  

t rac t  have  been  well  d o c u m e n t e d  in pa t i en t s  and  in the  e x p e r i m e n t a l  ani-  
mal .  a°, 1~ T h e s e  s tndies  have d e m o n s t r a t e d  tha t  the  esophagus  bears  the  
b r u n t  of corrosive  a lka l i  inges t ion ,  whereas  the  s tomach ,  a n d  p a r t i c u l a r l y  

the  py lor ic  an t rum,  is p r e f e r e n t i a l l y  i nvo lved  af te r  the  swa l lowing  of cor- 
rosive acids. C o n c o m i t a n t  e sophagogas t r i c  u l c e r a t i o n  and  fibrosis occurs  
in 10-20% 6, 0 of corros ive  i n ju r i e s  and ,  in these, a lka l ies  a re  mos t  f r equen t -  

ly the  cause. Corros ive  gas t r i t i s  has been  r e p o r t e d  fo l l owing  the  inges t ion  
of m a n y  d i f ferent  substances,L e. 6, s. 9, a2 b n t  the  presence  of  h y d r o c h l o r i c  

ac id  in a var ie ty  of easily accessible o c c u p a t i o n a l  f luids r ende r s  i t  the  most  
f r equen t  causa t ive  agent .  

T h e  cl inical ,  r ad io log ica l ,  and  p a t h o l o g i c  fea tures  of corros ive  gas t r i t i s  
have been desc r ibed  in m o d e r a t e  de ta i l ,  b u t  conc lus ions  have  usua l ly  been  
d r a w n  f rom single  case repor ts .  I n  this  p a p e r ,  d e t a i l e d  case r epo r t s  of 5 
pa t i en t s  wil l  be p resen ted ;  the  c l inical ,  l abo ra to ry ,  r ad io log ica l ,  and  surgi- 

cal aspects wi l l  be  cons idered ,  a n d  the  n a t u r a l  h i s to ry  of the  disease  dis- 
cussed. T h e  surgical  resul ts  wil l  be cons ide red  toge the r  wi th  those of  an 
a d d i t i o n a l  3 cases of corros ive  gas t r i t i s  e x c l u d e d  f rom the  series because  of 

insufficient c l in ica l  da ta .  

CASE R E P O R T S  

Case 1 

A 20-year-old assistant garage mechanic was admitted with a 5-week story of ulcer- 
type dyspepsia complicated by brisk hematemesis. The onset was unusual in that the ill- 
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hess started ab rup t ly  wi th  severe, b u r n i n g  epigastric pa in  followed by vomit ing.  T h e  
n a t u r e  and  severity of symp t oms  r ema ined  u n c h a n g e d  unt i l  5 days before admiss ion when 
the pa in  became more  persis tent  and  intense,  and  the  vomi tus  blood-stained.  Two  brisk 
hema temeses  necessi ta t ing blood t ransfus ion p r o m p t e d  t ransfer  to this hospital .  His past 
his tory was of interest  in tha t  he  had  been on i r regular  medica t ion  for epilepsy for 5 
years and  tha t  he  was subject  to abou t  one epileptic fi~ a mon th .  Addi t ional  history be- 
came avai lable  after  his  b a r i u m  studies;  garage associates r emembered  tha t  hc  had  had  
an ep i lep t i form seizure immedia t e ly  pr ior  to the  onset  of symptoms,  and  tha t  he had  
swallowed a corrosive c lean ing  fluid con ta in ing  hydrochlor ic  acid d u r i n g  the  postictal 
state. T h e  pa t ien t  denied any  knowledge of this. 

On  examina t i on  he  appea red  to be in good genera l  condi t ion with a t empera tu re  of 
99°F. and  a no rma l  pulse  rate and  blood pressure.  T h e r e  was sl ight  pal lor  of the mucosa,  
and  a single waxy exuda te  was noted ill the  left fundus .  Deep tenderness  was elicited in 
the  u p p e r  abdomen .  Labora tory  invest igat ions showed the  following: hemoglobin ,  10 
gin.%; packed cell vo lume,  31%; E.S.R., 50 m m . / h r .  (Westergren) ; whi te  blood count ,  
6500 cells; W,R, ,  negative;  s e rum proteins ,  6.3 g m . %  (a lbumin  3£  gin. and  globul in  3.1 
gm.) ; blood urea,  32 mg.%;  se rum bi l i rubin ,  alkaline phospha tase  and  flocculation tests, 
no rmal .  B a r i m n  meal  revealed an a n n u l a r  constr ic t ing lesion in the  pyloric a n t r u m  wi th  
u lcera t ion  ill tile region of the  angu lus  (Fig. 1 and  2).  T h e  s tomach  empt ied  rapidly, 
and  the  d u o d e n u m  showed di la ta t ion in its second and  third parts.  A l though  carc inoma 
of the  s tomach  was regarded as the  most  likely diagnosis,  a l ternat ixe  possibilities were 
considered in view of the  pa t ien t ' s  age, It  was at this stage tha t  the  history of suspected 
ingest ion of hydrochlor ic  acid was elicited. Gastroscopy was ar ranged bef'ore this  de- 

Fig. 1 (left). B a r i u m  meal  fi lm 5 weeks after  corrosive ingest ion in Case 1. Fig. 2 
(right). Fil l ing defect  of  a n t r u m .  (Film taken d u r i n g  same b a r i u m  s tudy as in Fig. 1.) 

510 Arnerlcan Journal of Diqestlve Diseases 



Corrosive Gastritis 

cisive history became available. Under  suitable premedication and local pharyngeal 

anesthesia, a Wolf-Schindler gastroscope was advanced into the stomach wi thout  diffi- 
culty. The  body of the stomach was abnormal  and showed diffuse hyperemia,  extensive 
superficial ulceration and, on the greater curvature, thick edematous folds. Mucosal 
atrophy was not evident, and the appearance of the lesion did not  suggest a carcinomatous 
process. The  gastroscope was advanced wi thout  force and under  direct vision to examine 
the pyloric antrtnn. The  xisualization of pulsat ing blood vessels clearly indicated that 
the stomach had been perforated, and the latter was conlirmed by the absence of liver 
dullness on percussion, and by the presence of air under  the d iaphragm on an erect X-ray 
of the abdomen. It  was of interest that  the patient  was completely unaware  of this turn  

of exents, and that he remained asymptomatic until operation; his pulse remained 
normal throughout .  

As surgery was considered inevitable for the stenotic process in the ant rum,  a partial 
gastrectomy was carried out  within 4 hr. of the perforation. An oblique slit-like perfora- 
tion was found in the posterior wall of the stomach at the level of the proximal vas 
brexia; the stomach was firmly adherent to the liver, transverse mesocoh)n, and anterior 
abdominal wall and spleen; the body of the stomach was thick-walled and edematous 
and narrowed to a fibrosed and shrunken an t rum and pylorus; the proximal  part  of the 
duodenum was dilated and the periesophageal tissues were thickened and inflamed; a 
large penetrat ing gastric ulcer tethered the lesser curvature of the stomach to the under- 
surface of the liver. The  patient  made an unexentful  recovery. 

Macroscopicalty the resected port ion of the stomach showed an intense serosal inflam- 
matory response with mult iple  plastic and fibrotic adhesions. Diffuse hypercmia and 
numerous  superficial ulcerating areas virtually replaced the normal  mucosat surface of 
the pyloric antrum, lesser curvature, and angulus; the deep penetrat ing ulcer was just 
distal to the ineisura. Cieatricial narrowing of the an t rum was marked, and the pylorus 

barely admitted a small probe. T h e  mucosa in the vicinity of the greater curvature of 
body was hyperemic and cdematous, with large succulent folds and only slight super- 
ficial ulceration. The  perforation had occurred in this thickened and edematous region. 
Histology did not  reveal any evidence of ncoplasia. 

Case 2 

A 36-year-oht laborer was admitted with a 5-hr. history of severe abdominal  pain. He 
had returned home in an iuehriated state and inadvertently drank about  4 oz. of paint  
remover from a wine bottle in which it was kept. The  fluid on analysis was found to 
contain xirtually pure 7.5 N hydrochloric acid. Severe abdominal  pain, a burn ing  sensa- 
tion in the mouth  and throat, vomiting and sweating developed immediately. Realizing 
his error, he drank a large amoun t  of milk in an at tempt  to neutralize the corrosive fluid. 
The  pain became excruciatingly severe and radiated through to the back, and the vomitus 
now contained altered blood. 

He was dehydrated and in extreme pain when admitted to hospital. T h e  pulse rate was 
85 per minute; temperatm'e,  96°F., and blood pressure, 110/80. T h e  oro-pharynx showed 

no abnormality.  Bowel sounds were propulsive, and diffuse epigastric tenden~ess and 
guarding was elicited. Int ravenous fluids were administered over the next 3 days, dur- 
ing which time his pulse rate increased to 105 per mimlte, and the temperature  to 100°F. 
The  pain diminished somewhat  in intensity, but  flatulence became a distressing symptom. 

Repeated small hematemeses occurred from the eighth to the eleventh days. Food ag- 
gravated the pain and was ahnost invariably followed by vomiting. On admission his 

New Series, Vol. 8, No. 6, 1963 511 



Marks ef ah 

hemog lob in  was 12 gm.%;  whi te  blood count ,  9500. T h e  se rum a l b u m i n  was 3.5 gm.% 
and se rum globul in ,  2.6 gm.%.  Serum bi l i rubin ,  a lkal ine phosphatase ,  and  flocculation 
tests were wi th in  no rma l  limits.  Se rum electrophoresis  showed a reduced a lbumin  with 
no rma l  g lobul in  components .  An a u g m e n t e d  h i s t amine  test carried out  3 weeks after the 
onset  of symp toms  revealed a h i s tamine- fas t  achlorhydr ia ;  81 ml. of clear muco id  gastric 
juice were aspira ted d u r i n g  the  2-hour  period of the  test, bu t  the  lowest p H  was only 7.3. 
B a r i u m  meal  examina t ion ,  done  on the  seventeen th  day, showed a constr ic t ing lesion in 
the  pyloric a n t r u m  with mucosal  u lcera t ion  and  a gastric ulcer ill the region of the 
a n g u l u s  (Fig. 3) .  T h e  radiologist ,  unaware  of the  his tory of corrosive ingestion,  reported 
an " a n n u l a r  ca rc inoma of the  a n t r u m  with ulcerat ion."  

L a p a r o t o m y  on the th i r t ie th  day showed a shor tened,  contracted s tomach with serosal 
congest ion most  marked  in the  region of the  lesser curvature ,  angulus ,  and  pyloric an- 
t rum.  Perigastr ic adhes ions  were absent .  T h e  ant ra l  wall was thickened and  firm, and 
the  appearance  resembled  tha t  of an  inf i l t ra t ing carcinoma.  A Polya gas t rectomy was 
carried out ,  and  the  pa t ien t  m a d e  an uneven t fu l  recovery. 

T h e  resected s tomach  measu red  9 cm. a long the lesser cu rva tu re  and  16 cm. a long the 
greater  curvature .  T h e  m u c o u s  m e m b r a n e  of the  acid-bear ing area appeared  well pre- 
served, whi le  the  ant ra l  por t ion  showed a comple te  toss of mucosal  surface covered by a 
thin,  m e m b r a n o u s  in f l ammatory  exudate .  A small  por t ion  of recognizable mucosa  along 
the lesser cu rva tu re  was edematous .  T h e  antra l  wall was markedly  thickened,  this being 
m a x i m a l  distal ly and  ex t end i ng  prox imal ly  for 4.5 cm. T h e  submucosa t  edema  was up  
to 1,0 cm. in thickness,  and  presented  a ge la t inous  appearance  (Fig. 4) .  Histology 

Fig. 3. Ba r ium meal  film 17 
days after  corrosixe ingest ion in 
Case 2. 
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showed the ant ra l  mucosa  to be vir tual ly  absent .  T h e  submucosa  was markedly  edema-  

tous, with  areas of excessive vasculari ty covered by in f l ammatory  exudate .  T h e  l~mph  

nodes showed reactive change.  

Fig. 4. Partial  gas t rectomy 
specimen from Case 2. Note gross 
submucosal  thickening,  canal  re- 
gion, and  marked ly  thickened 
longi tudina l  ant ra l  fold of mu-  
cosa. 

Case 3 

A 19-year-old girl d rank  about  6 oz. of d i lu te  hydrochlor ic  acid, used as a cleanser be- 
fore soldering, in a phase  of t rans ien t  depression d u r i n g  an a r g u m e n t  between he r  
parents.  Abdomina l  pa in  and  vomi t ing  developed a lmost  immedia te ly ,  and  she was 
admi t t ed  to a psychiatric ward.  Her  t empe ra t u r e  was 99.5°F.; ptdse,  80 per  minu te ;  and  
blood pressure, 120/70. Sodium bicarbonate  and  ca lc ium carbonate  were given after  ad- 
mission. Vomi t ing  and  abdomina l  pa in  were still p resen t  when  she left  hospi ta l  6 days 
later. A b a r i u m  meal  carried ou t  on the  fou r t een th  day because of severe pos tprandia l  
pa in  and  repeated hematemeses ,  showed a " tube- l ike  s t omach"  (Fig. 5) .  T h e  d u o d e n u m  
was dilated and  showed an air-fluid level. T h e  pa t ien t  did no t  r e tu rn  unt i l  9 weeks later,  
however,  by which  t ime she had  lost 30 lb. in weight;  pers is tent  vomi t ing  and  epigastric 
pain had  been present  for a m o n t h ,  and  she had  recent ly  had  a f u r t he r  hematemes is .  

Examina t ion  revealed an int rover ted,  distressed girl wi th  obvious weight  loss. Epi- 
gastric tenderness  was present .  T h e  knee  and  ankle  reflexes could no t  be elicited. Ur ine  
examina t ion  was negat ive  for protein.  T h e  hemog lob in  was 11 gin.%; E.S.R,  33 m m . / h r .  
(Westergren) ; and  whi te  blood count ,  9500. T h e  se rum a l b u m i n  was 4.7 gm.%;  se rum 

globul in ,  2.3 gin.%; and  the  se rum bi l i rubin ,  a lkal ine phospha tase ,  and  flocculation tests 
were wi th in  no rm a l  l imits.  T h e  W a s s e r m a n  reaction was negative.  B a r i u m  meal  revealed 
diffuse na r rowing  of the  distal ha l f  of the  s tomach  wi th  r igidity and  m i n i m a l  i rregulari ty.  
T h e  appearance  suggested fibrotic contract ion of the  distal ha l f  of the  s tomach  a lmos t  to 
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the  po in t  of total occlusion. Peristalsis in the  p rox ima l  par t  of the  s tomach  was vigorous, 
and  a large por t ion  of the  b a r i u m  had  left the  s tomach  at the  end of 2 hr.  T h e  d u o d e n u m  
was again dilated,  and  an air-fluid level was present .  

Lapa ro tomy  was eventua l ly  carried out  16 weeks after  the  onset  of symptoms.  A t ight  

Fig.  5. B a r i u m  meal film 14 
days after  corrosive ingestion in 
Case 3. 

s t r ic ture  was present  11/2-2 in. p rox imal  to the  pylorns,  and  considerable edema  of the 
grea ter  o m e n t u m  was noted.  T h e  s tomach  wall p rox ima l  to the  s t r ic ture  was friable. A 
Bil l roth I gas t rec tomy was per formed.  T h e  postoperat ive  course was complicated by 
breakdown of the  anas tomoses  and  peri tonit is ,  and  dea th  occttrred on the  four th  day. 
Necropsy showed, ill addi t ion,  marked  friabili ty of the greafer  curva ture  of the gastric: 
r emnan t .  

Case 4 

A 32-year-old laborer  was admi t t ed  to hospital  ~omi t ing  altered blood after  an at- 
t empted  suicide. He had  swallowed spiri ts  of salts (hydrochloric  acid) and,  in addit ion,  
had  s tabbed h imse l f  in the  a b d o m e n  wi th  a screwdriver. 

S loughing  of the  m o u t h  and  tongue  was seen on admiss ion,  and  the  stab wound  of the  
abdomen  was s i tuated below the  left costal marg in .  His pulse  was 108 per mintl te;  blood 
pressure,  150/80; and  hemoglob in ,  15 gm.~:/~. An emergency laparotomv, revealed a 
lacerat ion of the  liver due  to the  pene t r a t i ng  in jury  and  slight b ru is ing  of the  surface ot 
the  s tomach;  the  lacerat ion was sutured.  

A l t h o u g h  his  general  condi t ion  improved,  the  pa t ien t  exper ienced great  difficulty in 
swallowing; this  progressed to a lmost  comple te  dysphagia .  A j e junos tomy was therefore 
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carried out  on the  fifth day. At  opera t ion  the  s tomach  was found  to be grossly swollen 
and  edematous ,  especially a long the  lesser curve.  A Lipiodol  swallow, done  af ter  a brisk 
hematemes i s  on the  n i n e t e e n t h  day, showed tha t  the  opaque  m e d i u m  passed in to  the  
esophagus  and  s tomach  wi thou t  delay. T h e  s tomach  conta ined  excess fluid, bu t  empt i ed  
wi th in  20 rain. An esophagoscopy was a t t empted ,  bu t  the  e sophagus  could  not  be di lated 
beyond the first few cent imetres .  

Esophageal  d i la ta t ion  was carried ou t  over the  nex t  3 mon ths ,  bu t  a b a r i u m  meal  per- 
fo rmed jus t  before the  end  of this  period showed an a lmos t  comple te  obs t ruc t ion  at  the  
lower end of the  esophagus  (Fig. 6) .  T h e  6-hr. film showed b a r i u m  re tent ion  in the  
esophagus  and  vir tual  occlusion of a small ,  scarred, and  contrac ted  s tomach  (Fig. 7) .  T h e  
presence of these f indings despi te  p ro longed  esophageal  d i la ta t ions  p r o m p t e d  surgical 
in tervent ion;  an esophagogas t rec tomy was carried ou t  ahnos t  6 m o n t h s  after  admission.  
T h e  postoperat ive coure was compl ica ted  by an  anas tomot ic  leak and  per i toni t i s  on the  
four teen th  postoperat ive  day, conf i rmed at necropsy 2 days later. 

C a s e  5 

A 36-year-old fo reman  in a power s tat ion was admi t t ed  in a semiconscious state after  a 
suicide a t tempt .  He admi t ted  d r ink ing  10 gin. of po tass ium hydrox ide  used as an elec- 
trolyte in a hydrogen-genera t ing  cell. T h e  past  his tory revealed tha t  he  had  a depressive 
illness requi r ing  hospi ta l izat ion 5 m o n t h s  previously  and  tha t  he  had  suffered a relapse 
pr ior  to this suicide a t t empt .  Oral,  pharyngea l ,  and  re t rosternal  d iscomfort  occurred 

Fig. 6 (left) . Corrosive s t r ic ture  of ent i re  s tomach  and  lower end  of s tomach  in Case 
4. Fig. 7 ( r i g h t ) .  Six-hour  film showing  b a r i u m  re ten t ion  in e sophagus  and  scarred and  
sh runken  stomach.  
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immedia t e ly  on swallowing the alkali and  this  was followed wi th in  a few seconds by 
severe, b u r n i n g  epigastric pa in  and vomi t ing  of blood-stained material .  A polythene  
nasogastr ic tube  was passed on admiss ion and  the gatric contents  aspirated,  Six days 
af ter  admiss ion he ~omited an esophageal  cast. 

On  physical exami na t i on  the  pulse was 100 per  minu te ,  and  the  blood pressure,  110/80. 
Mild excol ia t ion of the  lips and  tongue  was present .  T h e  abdomen  was soft and non-  
tender.  T h e  hear t  and  lungs  were normal .  Resul ts  of the  re levant  invest igat ions were: 
I tb ,  13.8 gm.%;  P.C.V., 42; W.B.C.'s, 12,360; E.S.R., 60 m m . / h r . ;  se rum a lbumin ,  3.5 
gm..~,o:" s e lum globul in ,  2.1 gm,%;  liver func t ion  tests, normal .  T h e  e lec t rophore togram 
showed a modera t e  d i m i n u t i o n  in a l h u m i n  and  a low g ~ m m a  globul in  (oncent ra t ion ;  the 
a l ,  a2, and  /~ g lobul ins  were normal .  An a u g m e n t e d  h i s t amine  test done on the  ten th  
day yielded 185 cc. of clear gastric juice. A l t h o u g h  basal a cb lo rhydda  was present  the  
response to max i ma l  h i s t amine  s t imula t ion  produced an o u t p u t  of 3.3 mEq.  "free" acid 
per  hour ,  and  a " to ta l"  acid o u t p u t  of 7.0 m E q . / h r .  Ba r ium examina t ion  after 5 days 
showed tha t  the  esophageal  mucosa  was destroyed, bu t  no  obs t ruc t ion  to the  passage of 
the  b a r i u m  was encountered ;  the  hody and  antra l  region of the  s tomach  was rigid, nar-  
rowed, and  ulcerated on the  lesser cu rva tu re  (Fig. 8).  T h e  second par t  of the d u o d e n u m  
was di lated and  an air fluid level was present .  Pyloric h o l d u p  was appa ren t  radiologicatly 
one m o n t h  after  admiss ion,  and  an organic s t r ic ture  of the  pyloric region was evident  
when  the b a r i u m  s tudy was repeated one m o n t h  later  (Fig. 9) .  Altered blood was 
vomi ted  t h rough  the  po ly thene  nasogastr ie  tube  before the  lat ter  s tudy,  and uppe r  ab- 
domina l  discomfort  and  f r equen t  vomi t ing  of gastric contents  t h rough  the tube  developed 
soon after. 'Weight loss con t inued ,  and  it became obvious tha t  the  progressive pyloric 
stenosis would requi re  surgical in te rvent ion .  L apa ro tomy  carried ou t  3 m o n t h s  after 
admiss ion revealed th ickening  and  fibrosis of the  distal inch  of the prepyloric a n t r u m  to 
a poin t  of  a lmost  comple te  stenosis; the  obs t ruc t ion  was short-c i rcui ted wi th  a posterior  
gas t roen te ros tomy per formed,  and  the  po ly thene  nasogastr ic  tube  was left in position. 

Fu r the r  b a r i u m  studies  and  esophagoscopy showed na r rowing  of the  distal 15 cm. of 
the  e sophagus  and,  since this  lesion was also progressive, the  first stage of an  esophageal  
bypass us ing  transverse colon was carried ollt 6 m o n t h s  after  admission.  Fu r the r  recon- 
s t ruct ion of thc  e sophagus  is p lanned .  

The salient features in the 5 patients with corrosive gastritis are collected 
in Table 1. 

Four of the patients were admitted to hospitaf within a few hours of 
swallowing the corrosive, and the fifth was transferred from another hos- 
pital shortly after. Acute oropharyngeal discomfort was present in 3 pa- 
tients (Cases 2, 4, and 5) ,  2 of whom developed dysphagia (Cases 4 and 5).  
This necessitated a feeding jejunostomy in one (Case 4) and feeding 
through a nasogastric tube in another (Case 5).  Oropharyngeal discom- 
fort was not noted in 2 of the 4 who had swallowed hydrochloric acid 
(Cases 1 and 3) .  The  sudden onset of severe epigastric pain and vomiting 

almost immediately after the ingestion of the corrosive was perhaps the 
most arresting clinical feature; the vomitus was frequently blood-streaked. 
Thereafter the pain became more or less persistent, aggravated by food and 
eased to some extent by vomiting or alkalis. Four of the 5 patients had one 
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Fig. 8 (left). Barium meal film 5 days after corrosive ingestion in Case 5. Fig. 9 
(right). Barium meal fihn 2 months after that of Fig. 8, showing gross pyloric stenosis. 

or more brisk hematemeses from 8 days to 6 weeks after the corrosive inges- 
tion; the fifth (Case 5) vomited blood-stained material  on admission and 
again after 5 weeks. T h e  vomit ing became more persistent and obstructive 
in type within 2-6 weeks in 3 patients (Cases 2, 3, and 5) ; one of the re- 
maining patients (Case 1) was operated on before the development  of ob- 
structive vomiting, and the other (Case 4) had a feeding je junostomy car- 
ried out on the fifth day because of esophageal strictures; a subsequent 
bar ium meal showed almost complete pyloric stenosis, and he did in fact 
vomit  gastric contents through his tube after about  6 weeks. Weight  loss 
was prominent  in 4 of the 5 patients. 

T h e  hypoa lbuminemia  and hypogammaglobu l inemia  in Case 5 were in- 
vestigated by administering 20/zc of I T M  a lbumin  intravenously and meas- 
uring the radioactivity of bidaily aliquots of gastric juice on a scintillating 
counter for 7 days. T h e  fall-off in the blood was also determined by measur- 
ing blood radioactivity every second day. T h e  1131 a lbumin  was adminis- 
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Corrosive Gastritis 

tered 11 clays after the onset of the corrosive gastritis. A relatively constant 
gastric excretion of radioactivity varying f rom 1.2 to 2.0~o of the adminis- 
tered dose per day was calculated f rom the aliquots, it being assumed that  
gastric secretion was of the order of 1500 c c .  per day. T h e  fall-off in blood 

l 
J 

g 0  _ _i  . . . . . .  i . . . . .  : : -  

t0 

20 

t0  

~ "  • • i ~ : ~ i  " i ! ! i : i i ~  

: : ! ! i 

-- . . . . . .  

2 & 6 8 1o 12 ~ t6 t8 

Fig. 10. Disappearance curve of U3'-labeled albmnin from whole blood in Case 5 
(corrosive gastritis) . 

radioactivity shown in Fig. 10 was more rapid than in control subjects 
studied here. 2f' 

T h e  augmented histamine test was carried out in 2 patients, one of 
whom showed a histamine-fast achlorhydria (Case 2). T h e  other, Case 5, 
failed to secrete acid under  basal conditions and showed an impaired re- 
sponse to maximal  histamine st imulat ion;  the posthistamine response was 
3.3 mEq. "free" acid in the hour. Both patients secreted excessive amounts  
o f  n l u c n s .  

RADIOLOGICAL FEATURES 

Esophageal involvement  was a p rominen t  feature in the pat ient  who had 
swallowed potassium hydroxide (Case 5) and in one of the 4 patients who 
had taken hydrochloric acid (Case 4). 

T h e  radiological features of the stomach were remarkably  similar in 4 
of the 5 patients; diffuse narrowing and rigidity of the distal half of the 
stomach, inaximal in the pyloric region, was the rule by the end of the sec- 
ond or third week, and 3 of the 4 also had evidence of ulceration of the 
lesser curvature in the region of the angulus. Repeat  ba r ium studies in 2 
of these 4 patients revealed that the lesion had progressed to virtually com- 
plete pyloric stenosis by the end of 11 weeks. In the fifth pat ient  (Case 4) 
the stomach emptied normal ly  on the nineteenth day, but  appeared small, 

New Ser~es, Vol. 8, No. 6, 1963 5 1 9  



Marks et el. 

scarred, and contracted and its lumen almost completely occluded at the 
end of the fourth month.  

Dilation of the second and third parts of the duodenum was present in 
three of the five patients, and a fluid level was noted in the dilated portion 
of the duodenum in two of them (Cases 3 and 5). 

SURGICAL TREATMENT 

T h e  intractable epigastric pain and liability to frank hematemesis 
coupled with the relentless progression of the lesion to virtually complete 
pyloric stenosis made surgery mandatory in all our  patients. Perforation of 
the stomach during gastroscopy necessitated an emergency gastrectomy in 
one (Case 1), but  surgery was carried out in the others only after conserva- 
tive treatment had obviously failed to influence the natural history of the 
disease. 

Associated esophageal involvement necessitated feeding through a naso- 
gastric tube in one patient  (Case 5) and a feeding jejunostomy in another  
(Case 4). Both patients required surgery for the subsequent development 

of esophageal and pyloric stenosis. 

A standard Polya partial gastrectomy was carried out  in 2 patients (Cases 
1 and 2), a Billroth I in one (Case 3) and an esophagogastrectomy in an- 
other  (Case 4). A gastroenterostomy and subsequent reconstructive sur- 
gery of the esophagus was carried out  in one patient  (Case 5) with both 
pyloric and esophageal stenosis. Two of the 3 patients whose case histories 
were omitted because of insufficient clinical data had a Polya partial gas- 
tectomy carried out for antral stenosis; a total gastrectomy was performed 
in the third, who presented 5 months after swallowing hydrochloric acid 
with strictures of the cardiac, mid-body, and pyloric regions of the stomach. 
Two  of the 8 patients developed anastomotic leaks. 

DISCUSSION 

Tile clinical features, radiologic appearances and natural  history of the 
5 cases of corrosive gastritis presented in this paper are in keeping with 
previous reports of the condition. T h e  suicidal intent  in 3 of our  patients 
clearly indicates that easily accessible corrosive cleaning'fluids are still re- 
sorted to despite the availability of more sophisticated and less unpleasant 
methods of a t tempting suicide. T h e  inadvertent swallowing of cleaning 
fluids containing hydrochloric acid in the two remaining patients, one dur- 
ing a postictal state and the other while inebriated, underlines the im- 
portance of careful enquiry for a possible history of corrosive ingestion in 
patients with clinical or radiological features of corrosive gastritis. 
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Th e  present study has demonstrated that the clinical picture is frequent- 
ly as dramatic as the disturbance which prompted  ingestion of the cor- 
rosive. Severe epigastric pain and retching at the onset is followed by a 
period of intractable ulcer-type dyspepsia associated with frequent  vomit- 
ing of blood-stained gastric contents and, at times, frank hematemeses and 
melaena; obstructive vomiting and weight loss eventually supervene, with 
the development of pyloric stenosis. The  radiological and pathologic fea- 
tures of corrosive gastritis are also fairly uniform, irrespective of the par- 
ticular corrosive ingested. T h e  pyloric antrum and incisura show maximal 
involvement and the lesion progresses inexorably to antral stenosis. Th e  
tendency for acid corrosives to "tick the esophagus and bite the pyloric 
antrum" as opposed to the tendency of alkali corrosives to "bite the esopha- 
gus and lick the pyloric, an t rum" has been confirmed. 

Th e  selective localization of corrosive gastritis to the antrum and lesser 
curvature has been investigated in the experimental  animal bv Testa, ~° 
who showed that strong corrosives descend the lesser curvature along the 
magenstrasse, bathe the angulus, and accumulate in the antrum, and sug- 
gested that the presence of the corrosive in the ant rum excites tetanic 
prepyloric spasm resulting in the bulk of the acid being concentrated in 
this site. Extensive superficial ulceration of the antrum invariably occurs, 
and edema, ulceration, and cicatrization of the angulus or lesser curvature 
proximal to it develop not infrequently.  Laparotomy in Case 1 revealed 
that the lesser curve ulcer had penetrated deeply into the liver, but  it is of 
interest that the radiological appearance of an ulcer in Case 2 was almost 
certainly due to gross thickening of the mucosal folds in the region. 

Difficulty in distinguishing the radiological appearance of corrosive gas- 
tritis from carcinomatous infiltration of the ant rum has been stressed in 
the past, ~4-16 particularly in those patients in whom a history of corrosive 
ingestion is lacking. Gray and Holmes ~7 drew attention to the fact that a 
number of patients presenting with pyloric obstruction due to corrosive in- 
gestion had forgotten or were unaware of the original incident, as illus- 
trated by Case 1. This  erroneous diagnosis may also be made on clinical 
grounds since weight loss is prominent ,  the E.S.R. elevated, and achlor- 
hydria or marked hypochlorhydria the rule; indeed the gastric lesion may 
appear cartilaginous ~s and resemble neoplastic infiltration at laparotomy. 
Th e  intense submucosal edema in Case 2 simulated a mucoid carcinoma 
even on naked-eye inspection of the lesion. 

Progression to the stage of the true antral stenosis has been reported to 
vary from 19 days 19 to as long as 6 years. 2° Cases 4 and 5 illustrate that 
pyloric stenosis may develop insidiously and remain undetected in pa- 
tients suffering from corrosive stricture of the esophagus; a careful radio- 
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logical examinat ion of the stomach for antral deformity or mucosal irregu- 
larity should therefore be carried out  in these patients. Conversely, the 
finding of pyloric stenosis in a patient with a past history of corrosive stric- 
ture of the esophagus should also alert one to the possibility of its being a 
legacy of the initial corrosive ingestion. 

Perforat ion of the stomach during gastroscopy in Case 1 exemplified the 
danger of this procedure in patients with corrosive gastritis. Gastroscopy 
has only rarely been carried O U t  in patients with this condition, and we 
have gleaned but  a single report  from the literature. 21 Although the pyloric 
antrum, angulus, and lesser curvature are selectively involved in corrosive 
gastritis, the greater curvature and fundus frequently show mucosal hy- 
peremia and submucosal edema. The  perforat ion in our  patient occurred 
through edematous fundic wall, and was due, in part at least, to tethering 
of the stomach to surrounding organs with consequent reduction in the 
normal mobili ty and distensibility of the stomach. 

T h e  association between hypoalbuminemia and giant hypertrophic gas- 
tritis has received at tention in recent years. 22, 2.~ Albumin leakage into 
gastric juice in patients with giant hypertrophic gastritis has been demon- 
strated utilizing radioactive iodinated serum albumin -°3 and radioactive 
polyvinyl pyrrol idone (P.V.P.) technics. 2~ A similar protein-losing gastro- 
pathy has recently been shown in some patients with gastric carcinoma by 
means of electrophoretic studies on gastric juice. 2~ T h e  finding of low 
serum albumin values in 3 of the 4 patients in our  series in whom data were 
available suggested that corrosive gastritis may constitute a further cause of 
protein-losing gastropathy; all were well-nourished and showed normal 
hepatic and renal function. The  results of the labeled-albumin studies 
carried out  in one of our  patients tended to support  this hypothesis and 
might have been more convincing had the study been commenced immedi- 
ately after the acute insult. Fur ther  studies, preferably with P.V.P., -~4 are 
obviously necessary to confirm this observation. 

Results of acid secretory studies carried out in 2 of our patients were in 
keeping with the experience of previous authors regarding the absence or 
gross d iminut ion  of both basal and stimulated acid secretion. Th e  gross 
reduction in acid secretion in a lesion involving the pyloric gland area, 
sparing the greater part of the parietal cell mass, req.uires explanation. 
Destruction of the gastrin-producing area is unlikely to be entirely respon- 
sible for this and it is probable that fnnctional impairment of the parietal 
cellsJ 2 analogous to that found in active gastric ulceration, 26-2,~ contributes 
to the marked reduction in acid secretion. 

Radiology showed abnormal widening of the second and third parts of 
the duodenum in 3 of the 5 patients in the present series; a fluid level was 
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noted in 2 of these 3 patients. The  absence of operative or necropsy evi- 
dence of corrosive duodenitis or of direct involvement of the distal port ion 
of tile duodenum by perigastric adhesions suggests that the radiological 
findings in these 3 patients were probably reflex in nature. This  raises the 
possibility as to whether the presence of duodenal  dilatation in other con- 
ditions may not also be due to associated disorders. 

Although the initial t reatment of corrosive gastritis is obviously medical, 
the subsequent ddvelopment of pyloric stenosis makes eventual surgery 
mandatory in ahnost all patients. Early surgery is hazardous because of 
friability and edema of the gastric wall, and surgery even at a later stage 
may be difficult for the same reason. A feeding jejunostomy is often helpful 
to tide the patient over until  elective surgery can be carried out. T h e  type 
of surgery depends on the extent of the corrosive involvement, but  partial  
gastrectomy or gastroenterostomy are usually adequate in patients with 
antral or pyloric stenosis. Tota l  gastrectomy may be necessary in lesions 
involving the entire stomach. Associated esophageal involvement may 
necessitate further  surgery aimed at replacing the stenosed port ion of the 
esophagus with a jejunal or colonic bypass. 

SU MMARY 

Case reports of 5 patients with corrosive gastritis are presented. T h e  cor- 
rosive was ingested accidentally in one, without the patient's knowledge in 
another, and with suicidal intent in 3. Hydrochloric  acid in the form of 
cleaning fluid was the offending substance in 4 and potassium hydroxide 
in 1. 

Th e  natural  history of the disease is outlined. T h e  dramatic onset of 
dyspepsia, the liability to hemorrhage, and the relentless progression to 
pyloric stenosis is stressed, and the tendency of the pyloric gland area to be 
selectively involved is confirmed. T h e  entire stomach was stenosed in one, 
and associated involvement of the esophagus was present in 2 of the pa- 
tients. T h e  radiological and clinical points of similarity between corrosive 
gastritis and carcinomatous infiltration of the antrum are mentioned. Th e  
danger of gastroscopy in the condit ion is discussed. 

Attention is drawn to the finding of low serum albumin values in pa- 
tients with corrosive gastritis. It is tentatively suggested that the latter may 
constitute another  cause of protein-losing gastropathy. 

Th e  treatment of the condition is briefly considered. 
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