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to the  l a s t  ques t ion,  Dr.  Shay,  we used bo th  hype r ton i c  a n d  
isotonic so lu t ions  and  ob ta ined  p rac t i ca l l y  ident ica l  effects w i th  
both  solut ions .  They  were  ob ta ined  more  r ead i ly  w i th  the  
hype r ton i c  so lu t ions  and  we did s o m e w h a t  more  work  w i th  t h e m  
to make  c l ea re r  our  u n d e r s t a n d i n g  of t he  r rmchanisms involved.  

We  believe t h a t  the  p resence  of  c a r b o h y d r a t e s  or f a t s  in  the  
uppe r  i n t e s t i ne  ac ts  cn some u n k n o w n  s u b s t a n c e  in the  mucosa  
to l ibe ra te  a n o t h e r  s u b s t a n c e  no t  p rev ious ly  p r e s e n t ;  t h i s  is 
absorbed  in the  blood s t r e a m  and  ca r r i ed  to the  s tomach  to 
produce  the  inh ib i t ion .  

Th i s  r eac t ion  seems to be specific, f o r  the  effect is only  in i t i a -  

t ed  f r o m  the  u p p e r  ~ntest ine and,  a p p a r e n t l y ,  on ly  the  s t omach  
which  is affected by the  h u m o r a l  f ac to r .  In  the  case of carbo-  
h y d r a t e s ,  we found  t h a t  the  lower  i leal  a n d  colonic mot i l i ty  
is no t  modified bu t  the  p r e s e n t  i n v e s t i g a t i o n  ha s  no t  de te r -  
mined  w h e t h e r  the  same is t r u e  in  r e g a r d  to fa t s .  

I a m  v e r y  h a p p y  to find t h a t  the  r e s u l t s  of Dr.  S h a y  a n d  also 
Dr .  T h o m a s  a re  so m u c h  in  a g r e e m e n t  w i th  our  i nves t iga t ions .  
I h a v e  t a lked  wi th  Dr. T h o m a s  on p rev ious  occasions a n d  
f o u n d  no d i s ag reemen t .  His  i n v e s t i g a t i o n  was  involved  chiefly 
w i th  the  ne rvous  control ,  ou r s  w i t h  the  h u m o r a l  control ,  a n d  
t hey  seem to fit t o g e t h e r  v e r y  well. 
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I~ OR many  years,  occasional instances of chronic in- 
f lammatory disease of the small intestine have 

been reported,  yet  the condition was not  thought  of 
as an ent i ty  until Crohn, Ginzburg and Oppenheimer 
published their  excellent repor t  in 1932. These ob- 
servers considered that  the disease manifes ted itself 
in the terminal  port ion of the  ileum, bu t  the more we 
see of these cases the more we are impressed by  the 
fact  tha t  inflammatory,  ulcerative disease in the je- 
junum,  ileocecal coil or in regional areas  in the colon 
pathologically is indist inguishable f rom that  in the 
terminal  port ion of the ileum. The affection appears  
to be a clinical and not a pathologic entity; it  may  
occur at  any point  in the intestine. This same concep- 
tion had been advanced previously by Harr is ,  Bell and 
Brunn and by  Homans  and Hass. The paper  of the 
last mentioned invest igators  was discussed by Clute, 
Ladd, and Mixter, clinicians, who also inclined to the 
opinion that  the ailment might  occur at  any point  in 
the small intestine and that  it was indistinguishable 
pathologically f rom "terminal  ileitis". 

The present  repor t  comprises eighteen patients  who 
have been observed by us recently. F rom the patho- 
logic s tandpoint  a s tudy of the record of similar cases 
might  place many  others in this group, but  we have 
selected only these eighteen cases because the pat ients  
had come under our care since the time when we began 
to make a careful  and intensive scrut iny for  clinical 
and anatomic characteris t ics  of the disease. The 
situation of the lesions was established at operation in 
seventeen cases and in the remaining case by roent- 
genologic observation. As a result  of this information 
we shall endeavor to demonst ra te  that  there is a sig- 
nificant relationship between the si tuation of the lesion 
and the clinical signs and symptoms.  

C L I N I C A L  A N D  P A T H O L O G I C  F E A T U R E S  

The ages of these pat ients  ranged f rom nine to 
sixty-one years,  two being nine years  of age, one 
eighteen, seven between twen ty  and thir ty,  three be- 
tween th i r ty  and for ty ,  four  between for ty  and fifty 
and one sixty-one. Four teen of the pat ients  were men. 
It  will be remembered that,  in Crohn's series, the 
youngest  pat ient  was seventeen years  of age and the 
oldest f if ty-two and that  there  were twice as many 

*Respe~-tively, Division of Medicine :lnd Se(.ti~m of Ro~ntg~,nology, Mayo 
Clinic. 

males as females. The somewhat  similar  age distri-  
bution in the two groups may  be more than incidental. 

Sites of lesions. May they  not suggest  some signifi- 
cant  fac tor  predisposing to the disease? In nine of 
the cases the ileum alone was  involved, in three the  
j e j unum alone was involved, in one the terminal  por- 
tion of the ileum and a very  small port ion of cecum 
were involved and in five the terminal  port ion of the  
ileum, the cecum and par t  of the ascending colon were  
involved. 

Gross description of lesions at operation. Descrip- 
t ions of the lesions by the different  surgeons at  explor- 
a tory  operation were remarkably  similar. They noted 
an inf lammatory process, ra ther  sharply  localized 
in area, but  involving all layers of the intestinal wall ;  
it was associated with hyper t rophy  and its s imilar i ty 
to a stiff rubber tube was commented upon (Fig.  1). 
Subserous tubercles were not  observed. Enlarged 
lymph nodes along the mesentery  usually were en- 
countered. Detailed pathologic study failed to add 
significant data to the careful descriptions originally 
reported by  Crohn, Ginzburg and Oppenheimer.  

Preoperative histories of patients. Most of the pa- 
t ients had been ill for  years,  with symptoms run- 
ning a ra ther  constant  and progressive course;  sev- 
eral had been ill for  ten years  and some for  more than 
twen ty  years.  0n ly  five had symptoms of tess than a 
year 's  duration. 

As would be expected, we found that  ten of these 
pat ients  previously had undergone opera t ion .  In 
seven cases a diagnosis of appendicit is  had been made 
and appendicectomy had been per formed and, in six 
cases, an abnormal  condition of the ileum or colon 
had been noted; it had been considered to be tubercu- 
losis, Hodgkin 's  disease or intestinal inflammation of 
unknown etiology. In one case, appendicectomy had 
been followed later by resection of tha t  port ion of the 
intestine which was producing obstruction. One pa- 
t ient  had undergone splenectomy for  an otherwise un- 
explained anemia:  the anemia persisted and finally 
was found to be due to an ulcerating, indurated lesion 
in the lower port ion of the ileum. The remaining 
patients  in this group previously had undergone re- 
section of the ileocecal port ion of the intestinal t rac t  
but  later the disease had progressed into the distal  
port ion of the ileum. 
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Clinical symptoms. The most  constant  complaint  
was that  of pain. This was a predominant  symptom 
in sixteen of the eighteen cases. In twelve cases, the 
pain was described simply as cramp-like;  in others 
the terms "colicky", "knife-like", "gr ipping",  "ob- 
structive",  "sickening",  " to-and-fro colic" were used. 
Only two pat ients  did not complain of pain. 

In two of the cases in which the affection was con- 
fined to the je junum,  the pain was localized around 
and jus t  above the umbilicus. The third pat ient  in 
this group did not  complain of pain but  chiefly of a 
sense of nausea. 

In the nine cases in which the lesion was confined 
to the ileum, the pain was si tuated in the r ight  lower 
abdominal quadrant  in four, below and to the  left  of 
the umbilicus in two, around the umbilicus, left  to 

Fig. 1. The inflammatory process, rather sharply localized in 
area, but involving all layers of the intestinal wall may be noted. 

right, in one, and radiat ing f rom gall bladder to the 
region of the appendix in one. One pat ient  in this 
group did hot  complain of pain. 

In the six cases in which there was involvement of 
cecum and ascending colon with the ileum, the pain 
was in the upper  port ion of the abdomen in three, in 
the r ight  lower abdominal quadrant  in two and across 
the lower portion of the abdomen in one. 

Only six of the patients in the entire group com- 
plained chiefly of diarrhoea. Three of these had diar- 
rhoea constantly and three intermit tently.  In four  
of these six cases, the disease involved the cecum and 

the terminal  port ion of the ileum, in one the termi-  
nal port ion of the ileum alone, and in one a large sec- 
tion of je junum.  In the  pat ients  who experienced 
diarrhoea, the pathologist  described the lesions as 
"ulcerative".  Deep longitudinal ulcers and subacute  
inf lammatory lesions were present  in four  of these 
cases and hyperplas t ic  and stenotic lesions in the other  
two. This informat ion would suggest  tha t  the situa- 
tion of the lesion, extent  of involvement and the nature  
of the pathologic change had something to do with the 
absence or the presence of diarrhoea.  I t  was not pos- 
sible to determine enough about  the diarrhoea for  us 
to say whether  or not, in the two cases in which sten- 
otic lesions were  present,  the  diarrhoea was of the 
obstruct ive type  which is found with lesions of the 
rectosigmoid. In general, however,  the  stools were  
loose and watery ,  with much urgency and cramping,  
but  without visible blood. 

In nine cases, vomiting was an impor tan t  symptom, 
so much so tha t  the  pat ients  volunteered informat ion 
about  it and with several pat ients  it was the most  
annoying symptom. The si tuat ion and character  of 
the lesion seemed to be a fac tor  in this. In all three  
cases of je junal  lesions this 'was a ' s t r i k i n g  symptom. 
Three other  pat ients  in whom the disease was con- 
fined to the ileum, and three  in whom the cecum alone 
was involved, complained of vomiting. The vomit ing 
never was that  of complete or impending obstruction, 
but  was more in termit tent ;  only part ia l  loss of food 
and drink taken occurred. 

Ten of the pat ients  had fever. Fever  was not re- 
corded in the other eight cases nor was it ever known 
to be present.  The fever  came at intervals;  in one 
instance with recurrent  episodes up to 104 ° F. The 
usual range was 100 ° to 101 ° F., this a l ternat ing wi th  
periods of complete f reedom f rom abnormal  tempera-  
ture.  

Four teen of the eighteen patients  complained of loss 
of weight. One pat ient  lost only 10 pounds (4.5 kg.) 
and a little girl lost 14 pounds (6.4 kg.) ; three pat ients  
lost 15 pounds (6.8 kg.) each, two lost 40 pounds (18.1 
kg.) ,  and one 45 pounds (20.4 kg.) ,  The average loss 
of weight among the other pat ients  was 25 pounds 
(11.3 kg.) .  This is a str iking indication of the deplet- 
ing nature  of the ailment. 

Pain relief. None of our pat ients  had been able to 
find any constant  method for  the relief of pain. Four  
of them had realized that  food would increase pain;  
three others would stop eating, and finally, a f te r  vom- 
iting had occurred, they would be temporar i ly  relieved. 
Forcing the bowel to move, ei ther normally or by 
enemas, relieved three patients.  Sedatives and rest  
in bed would help to ease the attack. Probab ly  the 
outs tanding observation was the pat ients '  desire to 
stop food intake and then to empty  the gastro-intest i-  
nal t rac t  by vomiting or by movement  of the bowels. 

Signs of the a O'ection. Intestinal  fistula occurred 
only twice in this group of cases, al though Crohn ob- 
served it in several of his cases. One pat ient  had been 
operated on for  ruptured  appendix, and following 
this, a fistula had persisted. At  the t ime of his exam- 
ination here, six months later, the fistula was found 
to be the result  of marked ileitis of the terminal  por- 
tion of the ileum accompanied by perforat ion.  The 
other pat ient  with fistula had undergone one-stage re- 
section for  inflammation of the terminal  port ion of the 
ileum and of the cecum. He had been well for  nine 
years  when a lower r ight  abdominal  abscess had de- 
veloped which had terminated in a fecal fistula. 

At the t ime of our examination, half of the pat ients  
had a mild to moderate  secondary anemia. In one 
case, the concentrat ion of hemoglobin was 20 per  cent 
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(Dare)  and enthrocytes  numbered 2,700,000 per  cubic 
mill imeter of blood. This anemia later was explained 
by our discovering bleeding, ileal ulceration. How- 
ever, it was noted that  there  seemed to be no relation- 
ship between the si tuation of the lesions and the inci- 
dence of anemia. 

Leucocytosis of a modera te  degree .(10,000 per  c. 
mm. of blood) occurred in only six cases. 

We were impressed by the paucity of physical find- 
ings. Of course, if the pat ient  was seen dur ing an 
acute or subacute attack, various degrees of abdomi- 
nal distention and, perhaps,  visible peristalsis  might  
be observed. During the quiescent phase, however,  it 
was  difficult to be sure of the presence of anything 
abnormal  on palpation of the a b d o m e n  or on digital 

F rom a roentgenologic point  of view the significant 
pathologic changes taking place in the group of cases 
under  consideration are :  mural  thickening wi th  con- 
sequent nar rowing of the lumen, stiffening and short-  
ening of the involved port ion and mucosal des t ruct ion.  
Associated with these anatomic changes is a more or 
less pronounced hypermoti l i ty.  

These pathologic changes are quite readily revealed 
in the proper ly  executed roentgenologic examinat ion 
of the small intestine. Such examinat ion demands 
close scrutiny of each individual segment by multiple, 
roentgenoscopic observations of the descending opaque 
meal and careful investigation of the terminal portion 
of the ileum after it has been distended by reflux of 
the opaque enema through the ileocecal orifice. Nar- 
rowing of the lumen and shortening of involved seg- 

Fig. 2. Normal terminal portion of ileum, rendered visible by 
retrograde filling v/~ the ileocecal orifice. The colon has been 

evacuated. 

examinat ion of the rectum. In one case, the fistula 
was obvious, since scars of a previous operat ion 
showed the site of trouble. Usually,  however,  apar t  
f rom emaciation or, occasionally, anemia, very  little 
was learned by physical examination.  Next  to the 
history,  the chief aid to diagnosis was the roentgeno- 
logic findings. 

ROENTGENOLOGIC STUDIES 
The roentgenologic manifes ta t ions  of inf lammatory 

processes in the small intest ine are practically the 
same as those exhibited by  the large intestine when 
it is similarly involved. The general  roentgenologic 
fea tures  depend upon the character ,  severi ty  and ex- 
ten t  of the pathologic changes present.  These obser- 
vat ions should be interpretable  in terms of pathologic 
ana tomy (Figs.  2 and 3). 

Fig. 3. Diffuse narrowing of terminal portion of ileum and 
right half of colon; the ulcerative ileocolitis proved to be non- 

tuberculous. 

ments are readily observed if the hypermot i l i ty  is not 
too pronounced. Greater  and lesser degrees of mucosal 
destruct ion are  manifes ted by  changes in internal  re- 
lief. In the interpreta t ion of these, however,  extreme 
caution must  be observed, both because of the wide 
limits within which normal  pa t t e rns  may  va ry  and 
because of the apparent ra the r  than the  real i rregu- 
larit ies in mucosaI rel ief  pa t terns  seen in hypermoti le  
segments when no mucosal in ju ry  exists. 

DIFFERENTIAL DIAGNOSIS 
These lesions of the small intestine simulate those of 

tuberculosis in many  instances;  in fac t  pathologists  
have emphasized tha t  tuberculosis  may  mimic any 
pathologic process in any region of the body. All our 
cases bu t  one were studied par t icular ly  for  this possi- 
bility. Any  gland or t issue removed a t  operat ion was 
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e x a m i n e d  t h o r o u g h l y .  Tube rcu lo s i s  w a s  no t  demon-  
s t r a t ed ,  a l t h o u g h  the  p r e sence  of  l a rge ,  f o r e i g n  body  
g iant -ce l l s  occas iona l ly  r a i s ed  some  ques t ion .  Roen t -  
g e n o g r a m s  of  the  t h o r a x  g a v e  n e g a t i v e  r e su l t s  in all  
e igh teen  cases .  Th i s  lends  w e i g h t  to  ou r  i m p r e s s i o n  
tha t ,  in these  days ,  p r i m a r y  i leocecal  t u b e r c u l o s i s  is 
r a re .  In  t he  t w o  cases  in wh ich  the  p a t i e n t s  w e r e  chil- 
dren ,  sk in  t e s t s  f o r  t ube rcu los i s  w e r e  nega t ive .  

I n t u s s u s c e p t i o n ,  d i sease  of  Mecke l ' s  d ive r t i cu lum,  
append ic i t i s ,  c a r c i n o m a  and,  v e r y  r a r e ly ,  a c t i n o m y c o s i s  
or  H o d g k i n ' s  d i sease  m a y  s imu la t e  r eg iona l  en te r i t i s .  
In  a n y  event ,  su rg ica l  e x p l o r a t i o n  is neces sa ry .  To  
bo th  s u r g e o n  and  in t e rn i s t ,  the  i m p o r t a n t  po in t  is the  
c o n s t a n t  need  to  be a w a r e  of  t he  poss ib i l i ty  of  
r eg iona l  en te r i t i s .  

In  e igh t  o f  o u r  cases  the  p r e o p e r a t i v e  d iagnos i s  w a s  
" i n f l a m m a t o r y  les ion of the  bowel" .  I n  e i g h t  o the r  
cases,  an  u n d e t e r m i n e d  t y p e  of o b s t r u c t i o n  of  t he  smal l  
in t e s t ine  w a s  d iagnosed .  In  one case,  c a r c i n o m a  and,  
in the  l as t  case,  cholecys t i t i s ,  w e r e  the  p r e o p e r a t i v e  
d iagnoses .  

TREATMENT 
T r e a t m e n t  e s sen t i a l ly  is surg ica l .  U s u a l l y  r e sec t ion  

of  the  d i seased  r eg ion  is neces sa ry .  In  t he  occas ional  
case, specific med ica l  m e a s u r e s  m a y  be  of  some  va lue  
in add i t ion  to  t he  usua l  s u p p o r t i v e  a n d  d ie te t ic  r e com-  
m e n d a t i o n s .  

In  t he  s e v e n t e e n  cases  in wh ich  a n  e x p l o r a t o r y  oper -  
a t ion  w a s  p e r f o r m e d  a t  th i s  Clinic, none  of t he  p a t i e n t s  
died as an  i m m e d i a t e  r e s u l t  of  the  ope ra t i on .  T h r e e  
p a t i e n t s  s u c c u m b e d  s ix  to seven  m o n t h s  l a t e r ;  two  
h a d  ex t ens ive  j e j u n a l  les ions a n d  t h e  t h i r d  w a s  the  
p a t i e n t  w h o  had  had  c losure  of  t he  feca l  f is tula.  In  
th i s  pa t i en t ,  p u l m o n a r y  abscesses  deve loped  a f t e r w a r d  
and  caused  his  dea th .  

The  t h i r d  p a t i e n t  of  the  g r o u p  of t h r e e  w h o  had  
j e j u n a l  i n v o l v e m e n t  is well  t w o  y e a r s  a f t e r  ope ra t ion .  
The  fo l lowing  is a s u m m a r y  of  e v e n t s :  

Case / - -The  'patient was a man aged twenty-six. All his life 
he had suffered from distress in the middle portion of his abdo- 
men and from vague indigestion. In the three years prior to 
his admission, (December, 1932), he had experienced several 
attacks, each lasting two or four weeks, of this abdominal, 
crampy pain; it had been associated with nausea and with 
vomiting; often he had vomited food eaten twelve hours pre- 
viously. During attacks, he had lost 15 to 20 pounds (6.8 to 
9.0 kg.). The barium mecd revealed abnormal motility in the 
jejunal coils with slight dilatation, 

On exploration about 200 cm. of marked thickening of the 
jejunum was found, "like a hose", which began at  the proximal 
end and gradually tapered as it approached the ileum. The 
intestinal lumen was only a third or a fourth its normal calibre. 
Grayish patches were present below the serosa but tubercles 
were not seen. There was no glandular enlargement. A mod- 
erate amount of free fluid was found. Gastrojejunostomy was 
performed. 

Following operation, intermittent courses of non-specific 
streptococcus vaccine were administered. In February, 1934, 
the patient reported that his health was good and that he had 
very little abdominal distress. 

I l eoco los tomy w a s  p e r f o r m e d  in t h r e e  cases  of  dis-  
ease of  the  t e r m i n a l  p o r t i o n  of  the  i l eum a n d  in one 
of i leocecal i n v o l v e m e n t .  In  r e p o r t s  r ece ived  six 
mon ths ,  and  two,  t h r e e  and  five y e a r s  la te r ,  r e spec-  
t ively ,  the  p a t i e n t s  s t a t ed  t h a t  t h e y  w e r e  in good 
hea l th .  In  these  p a t i e n t s  r e sec t ion  e v e n t u a l l y  m a y  be 
n e c e s s a r y  bu t  i t  w a s  no t  f eas ib l e  a t  the  f i r s t  o p e r a t i o n  
and,  so long as  t he se  p a t i e n t s  con t i nue  to  do nicely,  
t h e r e  is no need f o r  it. 

T w o  p a t i e n t s  w i t h  i n v o l v e m e n t  of  68 and  20 cm.  of  
t he  i leum, r e spec t ive ly ,  u n d e r w e n t  one - s t age  r e sec t ion  
and  a n a s t o m o s i s .  Seven  m o n t h s  a n d  t h r e e  y e a r s  la te r ,  
r espec t ive ly ,  t h e y  r e p o r t e d  t h a t  t h e y  w e r e  in good 
hea l th .  T h e  fo l lowing  synops i s  i l l u s t r a t e s  one of t hese  
cases  : 

Case 2- -A  man, aged thirty, was admitted in May, 1932, with 
a four and a half year history of "intestinal colic". He had 
been subject to attacks of lower, right abdominal pain every 
two or three months; these had been associated with severe 
vomiting. Appendicectomy had been performed in 1930. With 
each attack of abdominal pain, he had lost 25 pounds (11.3 
kg.) and his temperature had risen. 

On admission, he stated that he had just recovered from an 
acute attack; without subjecting him to roentgenologic studies, 
operation was undertaken. 

About 60 cm. of the upper portion of the ileum was tre- 
mendously distended and was covered with a thick exudate. 
The walls were greatly thickened and inflamed. Many en- 
larged mesenteric lymph-nodes were observed. Sixty-eight 
centimeters of ileum were resected and lateral entero-anastomo- 
sis established (Fig. 4). 

Fig. 4. Numerous confluent ulcers and stricturing, scarring, 
and thickening of the wall, may be noted. 

A t h i r d  p a t i e n t  a lso  u n d e r w e n t  one - s t age  o p e r a t i o n .  
T h e r e  w a s  f o u n d  t e r m i n a l  i lei t is  wh ich  e x t e n d e d  in to  
the  cecum. Resec t ion  and  end- to -end  a n a s t o m o s i s  w e r e  
p e r f b r m e d .  Th i s  is t he  p a t i e n t  in w h o m  an  abscess  
w i t h  r e s u l t a n t  f is tula  deve loped  n ine  y e a r s  l a te r .  

In  the  r e m a i n i n g  s ix  cases,  e n t e r o - a n a s t o m o s i s  w a s  
p e r f o r m e d  upon  one p a t i e n t  and  i l eoco los tomy on five. 
Th i s  o p e r a t i o n  w a s  fo l lowed b y  a s econd - s t age  resec-  
t ion.  F o r  the  p a t i e n t  w i t h  l ower  i leal  i n v o l v e m e n t ,  a 
child aged  n ine  yea r s ,  r e sec t ion  w a s  n e c e s s a r y  t h r e e  
weeks  a f t e r  t he  f i r s t  ope ra t ion .  Some  m o n t h s  l a t e r  a 
r e p o r t  w a s  rece ived  t h a t  she w a s  well.  I n  the  five 
cases  of  i leit is ,  a n d  usua l ly  of  some  cecal  ex tens ion ,  
r e sec t ion  w a s  p e r f o r m e d  t w o  a n d  a h a l f  to  f o u r  m o n t h s  
la te r ,  and  unt i l  t h i s  had  been  done,  the  p a t i e n t s  h a d  
been  only  m o d e r a t e l y  re l ieved.  I n  f ac t ,  one p a t i e n t  
w a s  as  m i s e r a b l e  as  eve r  unt i l  r e sec t i on  h a d  been  pe r -  
f o r m e d .  In  t w o  cases ,  r e cen t  d a t a  a r e  no t  a v a i l a b l e ;  
in the  o t h e r  t h ree ,  r e p o r t s  rece ived  one to  t h r e e  y e a r s  
a f t e r  ope ra t i on ,  ind ica ted  t h a t  the  p a t i e n t s  w e r e  in 
good hea l th .  
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The following summary is characteristic of the cases 
in the above group : 

Case 3 - - A  woman, aged forty-two, was admitted in Novem- 
ber, 1932, complaining of in termit tent  attacks, (lasting two or 
three days),  of epigastric pain associated with vomiting. These 
had been present for over six years and finally had begun to 
occur about every two or three weeks. Fever, loss of weight 
and general depletion were observed. The barium meal re- 
vealed narrowing of the terminal portion of the ileum. 

Ileocolostomy was performed for "an inflammatory lesion of 
the distal par t  of the ileum which extended into the cecum" 
(Fig. 5). T'he patient 's convalescence was only fair, and she 
was encouraged to t ry  to regain her strength. However, by 
January,  1933, she could carry on no longer because of per- 
sistent pain and vomiting. At  the second operation: 19 cm. of 
the lower portion of the ileum and par t  of the colon were re- 
sected. .The pathologist reported the ileum as thickened and 
containing many deep, i r regular  and very inflamed ulcers with 
fair ly normal mucosa between them (Fig. 2). The cecum and 
ascending colon evidenced only mild inflammation. Following 
the bowel resection, convalescence was prompt and the patient 
rather  rapidly regained her health. 

tients previously had been subjected to abdominal op- 
eration. 

8. Entero-anastomosis alone has proved sufficient 
to relieve some patients, but resection of the diseased 
segment also usually has been necessary. 
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DISCUSSION : 

DR. B. B. CROHN (New York City) : Two years ago, open- 
ing the subject of ileitis, I spoke from knowledge of the first 
fourteen cases which we had experienced. Naturally,  in de- 
scribing a clinical entity, i t  is possible that  the first cases did 
not completely cover all variations of type. For instance, the 
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Fig. 5. a, "combined" roentgen method: deformity of cecum and terminal portion of ileum. The appendix is rendered visible. 
b, Opaque meal occupying terminal portion of ileum and proximal portion of colon. Deformity of terminal portion of ileum 

and cecum, without hypermotility, v, Thickened, inflamed ileum, with many deep, i r regular  ulcers. 

SUMMARY AND CONCLUSIONS 

1. Eighteen patients with regional, inflammatory 
disease of the jejunum, ileum or the ileocecal region 
have been described. 

2. Pathologically, the lesions were similar in all 
segments of the intestine. 

3. The chronic inflammatory nature of the lesion 
emphasizes the importance of excluding tuberculosis 
as an etiologic factor. 

4. Clinically, the symptoms are suggestive of the 
situation of the disease. 

5. The outstanding symptoms include pain, vomit- 
ing, diarrhoea, fever and loss of weight. 

6. The striking incidence in males is again empha- 
sized (fourteen males, four females). 

7. Difficulty in diagnosing these lesions is empha- 
sized by the fact that over half of .our group of pa- 

ileitis was entirely restricted to the terminal portion of that 
segment of the intestine; eight to ten inches ~ere  involved, with 
no exceptions. Similarly, our first cases all had fistulae. 

Within a year we were beginning to see higher lesions of the 
ileum, involving the upper ileum, and occasionally what we 
termed "skip areas" with free intervals of mucosa in the upper 
segments of the intestine. 

A year ago, Harris,  of San Francisco, published two cases 
with involvement of the jejunum. I was at first inclined to 
deny that  jejunit is  and ileitis were the same disease; since that  
time, we have had three instances of involvement of the upner 
ileum and jejunum, so that  we are anxious to add to our ,)rigi~ 
nal description of the disease, the fact that  the whole ileum 
and jejunum may participate in the process. 

In all instances, with but one exception, the terminal ileum 
was involved, not only involved, but appeared to be the oldest 
seat or the point of origin of the disease, the degree of exten- 
sion upward varyint~ with individual cases. 

In only one instance in thir ty-eight  cases was the colon in- 
volved; that  was one of involvement by continuity from the 
ileum into the cecum. 
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Dr. B r o w n  b r i n g s  up the  ques t ion  of diffuse invo lvemen t  of 
t he  colon w i th  ileitis.  In  the  fo i lowing sl ide 

(Sl ide) .  R a d i o g r a p h y  of u p p e r  j e j u n a l  i n v o l v e m e n t  demon-  
s t r a t e d  by i n j e c t i n g  b a r i u m  t h r o u g h  a duodena l  tube  into the  
uppe r  i n t e s t i n e ;  the  en t i r e  i leum a n d  lower  jej_unum were in- 
volved;  resec t ion  re su l t ed  in recovery.  

The second case of i lei t is  w i th  j e j u n a l  i nvo lvemen t  u n f o r t u -  
na te ly  was  f a t a l ,  as the  p a t i e n t  could not  su rv ive  the  ex tens ive  
resect ion.  

I should  like to d e m o n s t r a t e  the  f ac t  t h a t  a disease ex is t s  in 
which  t he  t e r m i n a l  i leum is inflamed,  and  wi th  it, a segment  
or s egmen t s  of the  colon. Those segements  of the  colon are  
seen a t  opera t ion ,  a r e  f iery red.  covered w i t h  a n  exudate ,  bu t  
a re  s e p a r a t e d  by la rge  a r ea s  of the  colon f ree  of disease.  The 
t e r m i n a l  was  involved in all  four  of th i s  t ype  of case seen. 
This  cl inical  syndrome  is d i f f e ren t i a t ed  f rom severe  colit is wi th  
i leal invo lvement ,  i n s o f a r  as t he re  is, in th i s  syndrome,  a ve ry  
s l i g h t  .d iar rhoea  ( two to t h r e e  stools da i l y ) ,  t h e r e  is h i g h  t em-  
p e r a t u r e :  much  p r o s t r a t i o n ,  and  abdomina l  t e n d e r n e s s ;  our  
cases have  all  recovered.  

A colitis which  is so severe  as to show an  inflamed,  s h a g g y  
colon w i th  p e r i t o n e a l  invo lvement  and  ileal e n g a g e m e n t ,  m a y  
~epresen t  a t e r m i n a l  s t age  of a severe  colit is w i t h  p robab ly  
20 to 30 stools a day,  a n d  m a y  be r e g a r d e d  p rac t i ca l l y  as  a 
hopeless  case. Spon taneous  recovery  m a y  seem ou t  of the  ques-  
t ion.  

We, t he re fo re ,  recognize  ileitis,  u l ce ra t ive  colit is w i t h  i leal 
invo lvement ,  a n d  now a t h i r d  cl inical  e n t i t y  cons i s t ing  of a 
mixed f o r m  in which  the  t e r m i n a l  i leum and  s e g m e n t s  of the  
colon a r e  involved. The  cl inical  f e a t u r e s  a n d  t he  cl inical  course  
of th i s  t h i r d  type  of case differ  ma te r i a l ly ,  and  can  be recog- 
nized r a d i o g r a p h i c a l l y  and  by t h e i r  c l inical  m a n i f e s t a t i o n s .  

(S l ide) .  Diffuse i nvo lvemen t  of j e j u n u m  a n d  i l eum:  The  
p a t i e n t  was  r e g a r d e d  as  a p sychoneuro t i c  a n d  t r e a t e d  as  such;  
the  d i a r r h o e a  was  r e g a r d e d  as of ne r vous  or ig in .  The  h i s t o ry  
ex tended  over  m a n y  years .  In  fac t ,  t h e  c l inical  h i s t o r y  in the  
cases of i le i t is  ex tended,  no t  i n f r equen t ly ,  over  10, 15 a n d  20 
years .  

The  disease is a low-grade  disease,  w i t h  mi ld  d i a r r h o e a ,  low 
t e m p e r a t u r e  and  smal l  loss of weight .  I n t e s t i n a l  obs t ruc t i on  
m a y  be the  f i rs t  p r o m i n e n t  f ea tu r e .  

DR. I R V I N G  G R A Y  ( B r o o k l y n )  : In  a s tudy  of the  gas t ro -  
i n t e s t i n a l  t r a c t  a t  a u t o p s y  d u r i n g  the  p a s t  two yea r s  a t  the  
Sea View Hospi ta l ,  S t a t e n  I s land ,  special  i n v e s t i g a t i o n  of the  
smal l  bowel was  made.  These  ind iv idua l s  al l  died of p u l m o n a r y  
tuberculos is .  In  add i t ion  to the  les ions commonly  seen in t ube r -  
culosis of the  smal l  in tes t ine ,  occasional  a r e a s  were  no ted  which  
g ross ly  r e sembled  non-specif ic  i n f l a m m a t o r y  d i ~ a s e  as  descr ibed 
by Dr.  Crohn  and  men t ioned  by Dr.  Brown.  I should  like to 
a sk  Dr.  B r o w n  if  in  his  s tud ies  of the  h is to logy w h e t h e r  or 
no t  t h e r e  was  any  s i m i l a r i t y  to tubercu los i s .  I n  t h e s e  inf lam-  
m a t o r y  lesions of the  smal l  in tes t ine ,  i t  is possible  t h a t  a pr i -  
m a r y  tubercu los i s  complex, a l t h o u g h  exceed ing ly  i n f r e q u e n t  in 
th i s  region,  m a y  heal  and  be respons ib le  fo r  s u b s e q u e n t  changes .  
The  u n d e r l y i n g  in fec t ious  process  m a y  poss ibly  be due to 
changes  i n i t i a t e d  by  tuberc le  baci l lus .  

DR. P H I L I P  W. B R O W N  ( in  closing t he  d iscuss ion)  : I feel 
qui te  as  Dr.  C rohn  does, t h a t  lesions of  the  colon, the  t r u e  
u l ce ra t ive  colit is lesions,  a re  no t  t h o u g h t  of in  t h i s  g roup ,  bu t  in  
the  cases we have  called the  " i leocecal  cases" ,  i n f l a m m a t i o n  h a s  
been f o u n d  in the  lower  s egmen t  of the  t e r m i n a l  i leum, ex tend-  
ing in to  the  cecum and  a scend ing  colon. A t  t he  f i rs t  ope ra t i on  
the  su rgeon  has  t h o u g h t  i t  m i g h t  be tube rcu lous  a n d  ha s  per-  
fo rmed  the  s h o r t - c i r c u i t i n g  o p e r a t i o n ;  w h e n  the  bowel was  re-  
sected he  h a s  found  t h a t  the  t e r m i n a l  i l eum h a s  been  involved,  
w i th  the  pecu l i a r  rubbe r -hose  t h i c k e n i n g  a n d  in f l ammat ion ,  bu t  
the  i n f l a m m a t i o n  ha s  en t i r e ly  d i s a p p e a r e d  in the  a s c e n d i n g  
colon and  cecum. 

I t  seems as i f  t he  process  beg ins  to sweep on down the  
i n t e s t i n a l  t r ac t .  I t h i n k  t h a t  t h a t  p e r h a p s  m a y  j u s t i f y  these  
cases in  t h a t  g r o u p ;  m a y b e  not .  

F r o m  the  s t a n d p o i n t  of tuberculos is ,  t h a t  is a n  a i l m e n t  a b o u t  
which  one is mos t  suspicious.  In  al l  t hese  cases the  ches t  
X - r a y s  were  nega t i ve  fo r  tube rcu los i s ;  in  the  two ch i l d r en  the  
sk in  t e s t s  we re  n e g a t i v e  fo r  tubercu los i s ,  a n d  t h e  ca r e fu l  p a t h o -  
logical  s c r u t i n y  in eve ry  way  possible  s u b s t a n t i a t e d  Dr.  C r o h n ' s  
and  his  col leagues '  f ee l ing  t h a t  these  were  no t  tubercu los i s .  

P r i m a r i l y  i n t e s t i n a l  tuberculos is ,  whi le  no t  impossible ,  of  
course,  is c e r t a i n l y  much  less common these  days  t h a n  i t  was  
t en  o r  f i f teen  y e a r s  ago, b u t  in  sp i te  of  th is ,  t h e  p o i n t  t h a t  is 
go ing  to be the  mos t  difficult is to p rove  t h a t  these  sub jec t s  a r e  
not  tuberculous .  However ,  I don ' t  bel ieve t h a t  a n y  of  t h i s  
g roup  which  we a re  cons ide r ing  as the  " r e g i o n a l  e n t e r i t i s " ,  is 
tuberculous .  
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F I F T Y - F O U R  years  ago, Fenwick wro te :  "The 
volume of the blood depends on the quant i ty  of 

nut r iment  dissolved and absorbed by the digestive 
t ract ."  It  is with the la t ter  half  of this s ta tement  tha t  
this paper  is concerned. Specifically, the concept re- 
viewed is tha t  "deficiency disease" in man may and 
frequent ly does develop because of some dis turbance 
of the gastrointest inal  t rac t  in spite of an apparent ly  
adequate diet. The more immediate development of 
this thesis is due to the fundamenta l  work  of Castle, 
who first clearly demonstra ted that  an asymptomat ic  
abnormali ty  of gastr ic  secretion might  condition a 
dietary deficiency state irrespective of the adequacy 
of the diet. F rom his work, and that  of many  others, 
it now appears  tha t  pernicious anemia may result  f rom 
any one of three  mechanisms or f rom any combination 
of them: (1) the tack of a digestive juice in the stom- 
ach, (2) the absence of a substance associated with 
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vitamin B.. (G) in the diet, or (3) the fai lure of ab- 
sorption f rom the intestinal t rac t  of the product  of 
interaction of the stomach and die tary  factors.  

Pellagra as commonly seen in endemic form, is prob- 
ably due essentially to the lack of vi tamin B_~ (G) in 
the diet. In the North,  however,  with rare  exceptions, 
pellagra is seen in individuals who have organic lesions 
or abnormali t ies  of the gastrointest inal  t rac t  or who 
are habitual  alcoholics. The effects on the gastro-  
intestinal t ract  of overindulgence in alcohol are so 
well known tha t  they need not be entered upon here. 
It seems not unlikely, therefore,  tha t  "alcoholic pella- 
gra"  results f rom the combination of these gastro-  
intestinal disturbances,  par t icular ly  anorexia,  vomit- 
ing and diarrhoea, and the moderate ly  fau l ty  diet 
which many alcoholics take. Fi f ty-nine  cases of pella- 
gra  have been reported secondary to the following 
gastrointest inal  t rac t  lesions: esophageal str icture,  
peptic ulcer, cancer of the stomach, gas t r ic  syphilis, 
gas t roenterostomy,  je junostomy,  je junal  stenosis, 
ileal stenosis, cancer of the ileum, dilatation of the 
colon, ulcerative colitis, amoebic dysentery,  cloaca, 


