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INTRODUCTION

Non-specific inflammatory tumors of the gastro-intestinal
tract have been known for a long time and have beem reported at
various times in the medical literature. These tumors were con-
sidered as medical curiosities rather than well eatablished clin-
ical entities until 6rohn, Ginzburg, and Oppenheimer (1932) sep-
arated from this group an inflammatory lesion of the terminal il-
eum which they believed to be a clinical and pathological entity.

Benign granulomas is a loose term covering a multiplicity of
lesions inithe stomach and small and large intestines. It in-
cludes all chronic inflammatory leaions of the gastro-intestinal
tract of unknown etiology or due to unusual physical agents. It
represents all benign inflammatory tumors which are neither neo-
plastic nor due to a specific agent, A few of these tumors are
due to the presence of foxjeign bodies or to trauma, but most are
of unknown etiology.

Terminal ileitis was originally defined as:

"a disease of the terminal ileum, affecting mainly young adults
characterized by a subacute or chronic neecrotizing and cicatriz-
ing inflasmmation. The uleceration of the mucosa is accompanied
by a disproportionate connective tissue reactian of the remaining
walls of the intestine, a process which frequently leads to sten-
osis of the lumen of the intestine, associated with multiple fis-
tulas."

No' other author has defined this disease satisfactorily, but if

the words "intestinal tract" are substituted for "terminal ileum",
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the original definition defines the disease as it is now known.

Clute (193%3) found that the disease may spreed beyond the
ileoccecal valve and since themn many others have reported similar
lesions elsewhere. Brown, Bargen, and Weber (1954) state that
inflammatory tumors not distinguishable from "terminal ileitis"
;re also found in the jejumm, ileocecal coil and colon.

Because of the multiplicity of sites of possiblé involve-
ment, Harris, Bell, and Brunn (1933) suggested the term "chromic
cicatrizing enteritis" as a more descriptive and inclusive name.
Some still do not attemét to differentiate the disease from be-
nign grenulomas while others call it sarcoid of the intestine,
regional ileitis, regional enteritis, Crohn's disease, chronic
ulcerative enteritis, chronic hypertrophic emteritis, or ulcerous
ileitis; of these various terms, regional enteritis is the most
generally used.

Although found in all parts of the intestimal tract, this
disease is most commonly encountered in the ileum, particularly
the terminal portion. The next most frequemt point is the cecum
and ascenting colen. Most authorities agree that the jejunum is
rarely affected. No authenticated cases have ever been reported
in the stomach. Benign granulomas, as a group, are most frequent-
1y encountered in the large bowel, then ileum, jejunum, duodenum,
and stomach in order of frequemcy but is rarely encountered in
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these last three locations.

The earliest known reported case of regiommal enteritis was
presented before the Royal College of Physiclans of London on
July 4, 1806 by Charles Combe and William Saunders. The title
was A singular case of Strieture snd Thickening of the Ileus,
The account of this case was first published in 1813.

"The patidnt' was William Payne Georges, Esq., of a very ner-

-vous and delicate habit ... at necropsy (Memday, Feb. 10, 1806)

. ees it was found thet the stomach, duodenum, and the upper part
of the ileum, liver, pancress, spleen, and kidneys were in a nat-
ural and sound state. The lower part of the ileum as far as the
colon, was contracted, for the space of three feet, to the size
of a turkey's quill...

The next known case was reported by John Abercrombie (1828).
He tells of -

"a girl, aged 13, about a year before her death, began to
be affected with pain of the abdomen and frequent vomiting ..."
The lower end of the ileum, to the extent of about eighteen
inches, was "distended, thickened in its coats, externally of a
reddish color, and internally covered by numerocus well-defined
ulcers, varying in size from the dlameter of a split pea to that
of a sixpence." The lungs and all other viscera were healthy.

Tietze (1920) made an exhaustive review of benign intestin-
al granuloms as reported in the literature up to that time but
failed to describe a single case resembling regiomal enteritis.
Moschcowits and Wilensky (1923) described four cases of benign
intestinal granuloma, one of which closely resembles regional

enteritis. No cases were described by -Mock (1931).

Freeman (;922)- first fofused the attention of the medical
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world an what was then considered a rare and musterious entity,
mesénteric lymphédenitia, which closely resembles regional enter-
itis. Since then, however, no one has successfully linked these
two diseases, although same apparently canfuse these two condi-
tions. Macksan (1937a) feela: that these two coﬁditions are elosé—
1y related, both possibly being due to low grade infections of
the .lymphatic ayai;em.

Regiopal enteritis is frequently confused with appendicitis,

 in both the acute and chromic forms and has lead to numerous ap-

pendectomies which not only have failed to relieve the symptoms
but in some instances have resulted in the formation of intract-

able fecal fistulas. Thia fact had lead Jacksen (1937a) to make
the following statements:

A "Evgen now, undoubtedly many innocent appendices are%éing Tre-
moved while the real source of the discomfort is overlooked. If
more need be said as to the inadequacy of the former popular but-
ton hole incision, it might be urged that even the remote possi-
bility of ileitis demands an adequate abdominal exploration when
conditions permit it. Regional enteritis, mesenteric kymphadeni-
tis, a diseased Meckel's diverticulum, and lesions| of the gall
bladder and pelwis are but a few of the pathological entities
which, through inadequate exposuro my escape the surgeonts eye."

In their original rei_mrt » Crohn, Ginzburg, and Oppbnheimer
(1932) found that cne-half of their patients had been subjected
to previous appendectomy without relief and were later found to
have regional enteritis, ‘

Homans and Hass (1933), although agreeing that terminal il-
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eitis pr-ésenﬁed a rather characteristic pictnte., were the first
to di.s;mi.'.et the statement that this disease is a patheologic emtity.
They: felt that because ‘ef the .mmarous possible sites of involve-
ment and because of its unknown etiology, the disease should be
considered as a granulamatous process of umknown etiology which
should be carefully sought for at any point alomg the entire
length of the intestinal tract.

The ox’ig:’mal description of the disease as givén by Crohn,
Ginzburg, and Oppenheimer (1952) was presemnted in such acurate
detail thaf subsequent investigators have been able to add but
little to the picture; for this reason the author of this paper
hgs found it necessary to refer to -these authors far more fre-

quently than to any others. .



INCIDENCE AND DISTRIBUTIGN

This disease was first described by Crohm; Ginzburg, and
Oppenheimer (1932) as being essentially a disease of young adults,
a feature gemerally upheld by American investigators. Jellen
(1936) found the ages of fifty patients to range between fourteen
and fiﬁsyvfonr years with an average of twenty- four years. It
originally was also considered to be about twice as common in

m&les as in females, but a survey of more récent literature indi-

is practically no differmce between the sexes as to incidence.

| Fenster (19.‘56) reviewed the cases reported in German literature
a.nd found the disease to be too common among women in individuals
between the ages of fifi;y and eighty years to warrant congidering
the disease predominating any sex or age group.

Case Teports also tend to imdicate that regional ileitis more
common: in the Jewish than in other races. Mixter (1935) reported
eleven cases of which eight were in Jewish patients. Several oth-
ers have reported a high percenage of Jewish patients, but so few
case reports give thecrace of the patients that accurate conclu-
siona’ as to the racial characteristics of the disease cam not be
drawn.

Although the largest number of cése reports have come from

America, there are enough reported from other coumtries to indi-
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cate that the disesse has & word wide distribution. A few of
those repourbing this disease in athqr countaies are F!aher and
Lurmann (1933), Ropke (1934}, von Haberer (1934), and Fenster

~ (1986) a1l reporting cases in Cermany; Jackmen (1954) and
Hodgsan (1957) in Great Britain; Ross (1956) and Kinsella (1937)
in Australla; Serafini (1836) in Ttaly; snd Hamsson (1957) in
Sweden. |



ETIOLOGY

Wilensky (1952) in discussing momspecific granulomas of the
intestine, thinks the etiologic factor to he a low grade infec-
| tion, a tha‘ory that has proven quite popular, but no one has yet
been able to demonstrate the specific agent. Erdmenn and Burt
\ (1933), in their paper on the same subject, think there to be
first an interruption in the comtinuity of the mucosa as a reac-
tiot’l to the presence of an Anfectious or toxic agent or an indef-
‘inite foreign body resulting in ulderation of the mucosa. Active
infection follows and extemds up into the wall of the intestine
setting up a low grade inflammatory process which manifests it-
self in the cel]nlar infiltration and connective t.issue formation.

Clute (1933) states that the appendix is not primarily in-
volved hence chronic or subacute infection of the appendix camnot
be comsidered as an etiol‘og.ic factor. He states that the disease
process may begin in the mesenteric lymph nodes and that the edema
and thickening of the intestinmal wall is secondary.

Crohn (1934) reported finding the condition in brother and
sister, auggesﬁing the possibility of a transmissable causative
_ agent or a pongenital predisposition. No other such case has
been reported and in all probahility this was purely accidental

Dimchess and Warren (1934) were abie to demomstrate strepto-

cocci in the lymphatics in some patients but did not attach any
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~ any etiologic significance to this discovery. Several bthers
have made similar f.‘m_dinss since then and some believe the dis-
ease to be on-a streptococcic basis.

Felsen, Rundlett, Sullivan and Goremberg (1954) and Felsen
and Gorenberg (1936) made a study of two hundred and ome cases
of bacillary dysentery (Flexner) and“fomd that ten per cent de-
veloped a chronic dysentery resembling regiomal enteritis. Felsen
(1935a) definitely stated that regiomal enteritis was due to B.
dysepterise. At this time he reported five cases, three with clin-
ical, operative, cultural, and serological findings of Flexner
dysentery and two of the Scme%l type. Repeated cultures and
serological studies :i;re necessary to establish these findings.
Later in the diseass, Felsem claims that there may be a secondary
nonspecific infection and that the B. dysemterise and specific ti-
tre disappear. This same year (1955 b, and c) he made further in-
vestigations tending to uphold this theory. In 1936 he reported
eleven éam with serological findings of bacillary. dySen‘l;ery;
six of the Flexner type and five of the Sonne-Duval type. Five
of these patients gave positive stool cultures. Paulson (1936)
believes. the disease to be due to B. dysenteriae and says:
"Its seemingly relative propensity for the distal ileum may be
due to-stagnation at the ileocecal valve and the greater abund-

snée of lymphatic tissue there than at any other bowel segment,
factor favoring bacterial absorption."
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Crohn's experience has covered sixty reported cases to date and
in tut one of these has he found evidence of B. dysemterise.

Erd and Mer (1985) describe a condition closely related
to, and what they believe to represent the acute phase of,.region-
al enteritis. They reported six cases all of whom gave positive
agglutination tests for Bacillus coli and four of whom gave a pos-
- itive agglutination test for Bagillus W.

 Relchert and Mathes (1956), experimenting with dogs, injected
the subserosal lymphaties with irritating and sclerosing sblutions.
In some cases they added appendiceal comtents to the solution be-
fore injection iand in others preceded,.thé injection by ane to
three hours with the intravenous injection of a suapension of a
twenty-four hour broth culture of B. coli. This produced a chronic
lynphodena and, in some cases, a picture similar to that seen in
regional enteritis. The thickening of the bowel wall was most
marked in the instances in which the lymphatic injection was pre-
ceded by the intravemous inj ection of B. ¢oll. These experiments
led them to believe regional enteritisv to be due to lymphatic
sclerogis and cobstruction along with blood vascular thrombosis.
They attribute the marked hypertrophic changes of the later stages
of the disease to a chronic low grade bacterial infection.

Ross (1936) had one case in which he was able to isolate a

coliform bacillus from the stool. This bacillus was non-motile



ETIOLOGY ' 11
and gave the following cultural reactions: fermented lactose,
saccharéée and adonite with the formation of acid and gas; it
did not ferment dulcite, inulin, or inosite; gave a two plus in- .
dol reaction; formed acid and clot in milk and did not liquefy
géhtiﬁ. An emulsion of these organisms was agglutinated by the
patientt's serum at 1:520.’ He was unable to isolate this same or-
ganism or obtain any serological reaction with the original cul-
ture three weeks after the patiemt'!s recovery. |

Many of .the references included in the bibliography are not
referred to in this text as their authors have contributed mo o-
riginal observations concerning regional emteritis. They are of
value, however, in that they give the reader an idea of the large
number of investigators who have been una,bleA to find any etiolog-
ic factors. |



PATHOLOGY

When Crohn, Ginzburg, and Oppenheimer (1932) gave the first
detailed description of this digease, they comsidered it to be
limited to the terminal ileum, but, though it has subsequently
been shown that the disease ocan exist elsewhere. The pathologie-
al changes are essentially the same regardless of the location of
the lesion. The terminal ileum is by far the most coomon site of
the lesion, but it may occur at any point in the intestinal tract.
Knapper (1936) states that the disease almost always ocours in
the last loop of the ileum and the cecum 1s seldam involved.

The acute stage can be described only as to the view pre- .
sented at operatiom, for as yet, resection has never been per-
formed atb this stage of the disease because of the possibility of
spontaneous resolution. -At this stage the involved area of bowel.
is 'gr.eatly ’thiekenéd and soggy and edematous. The sercsa is red
or blotchy and the mesentery is thickened and edematous and con-
tains hyperplastic glands. There is a small smount of exudate on
the bowel wall and 4 small amount of serous fluid in the abdomin-
al cavity. The appendix tiaua;.ly shows evidence of a periappendi-
citis without mucosal involvement and there may be abcess forma-

" tioms the pus in this type of abcess is not as foul smelling as
that in an appendicéal abcess. The acute stage has never been
described except in involvement of the terminal ileum, but it is
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assumed that the same ghanges would bp..present in the case of a
lesion elsewhere in the intestinal traét.

Crohn, Ginsburg, and Oppemheimer (1952) state that the dis-
ease 18 not a static onemr is the entire diseased segment af-
fected at one time. In "terminal ileitis" the oldest lesions be-
g€in at or just oral to the ileocecal valve and the more recent
ones are situated proximal]y. No 6’sher investigators have made
any observations as to the direction in which the disease pro-
gresses along the intestinal tract. '

The chronic stage is more frequently seem at operation than
the acute. The disease is generally limited to bhetterminal
twemty_-»fiﬁ» to thirty-five centimeters (ten to fourteen inches)
of the terminal ileum, including the ileal side of Bauhin's valve
and terminating rather abruptly at that point. The severity of
the process gradually abates proximally, gradually shading off
into normal bowel. When the disease extends beyond the ilooéecal
valve or when it involves some regiom other than the terminal il-
eum, it usually gradually shades off into mormal bowel distally
as well as proximally.

. Meyer and Rosi (1936) found that in the chromic stage the
mesentery of the involved bowel may pe mpcimuch as:two téntimeters
thick. Fistulas are often foud between the ileum and large bow-
el, usually the sigmoid, and may be found between the bowel and
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bladder as reported by Forbes and Duncan (1937). The intestine
proximal to the involved area is frequentiy but not always great-
ly dilated. Felsen (1955) noted marked congestion of the mesen-
teric vascular loops and arborizations. Sproull (193€), in des-
scribing the type involving the terminal ileum, found that there
- was a varicose condition of the blood supply and anbvergrowth of
mesenteric fat to extend upon and almost encircle the bowel: nor-
mally the mesenteric fat does not extend beyond the mesenteric
border of the small intestine. Crohn, Ginzburg, and Oppenheimer
(1932) describe the involved segment as a "soggy hose-like mass".

On opening the resected:spscimen, the intestinal wall is ' .
found to be greatly thickened, in some instances reaching two to
three times its normal thickness. The lumen is irregular and dis-
torted and broken up by the destructive ulcerative process and
rounded and blunted by edeme, giv:lng a bullous structure to the
mucosal aspect of the intestine, or frequently a cobblestone ap-
pearance of the surface of the mucosa may result.

A series of smsll linaér ulcerations lying in a groove on
the mesenteric side of the bowel is almost always present: kCrohn,
Ginibarg , and Oppenheimer (1932) think that these might be mechan-
1cal erosions due to the formation of darm stragse by the shorten-
ing of the fibrotic mesentery. Sproull (1936) described these .

ulcerations as serpiginous, and found them to possess greyish diph—
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. theritic-like membranes. Hecmans and Hass (1933) found that in
some instances the mucosal ulcerations were uniformly distrib-
uted instead of being restricted ﬁimoa‘t entirely to't'he mucosa
adjacent to the néamtery- The dilated portion of inteétine .
proximal to the diseased segment i‘roquen‘bly shows ‘superficial "
irregularly placed temsion ulcers;

The emzdati#e reaction is replaced by a fibrostemo’bic pro
" cess in the later phases of the disease an«i the mucosa appears
atrophic with occasional superficial erosions and islands of
papillary or pdlypoid hyperplasia. The serosa loses its gloss
and frequently exhibits tubercle-like structurescom its sur-
 face. The ms@teﬁ of the affected segment is gréatly thick-
ened and fibrotic as is the subserosal intestinal fat. |
There is a marked tendency toward chronic perforation dur-
ing the later stages of the disease. The perforation is usually
slow enough to permit walling off by adhesions to a neighboring
viscus, to the parietal peritoneum or to the omentum. This wall-
ing off process, however, does not always take i)lace as is shown
by the case reported by Halligan and Halligan (1937) in .which
peritonitis was the first sfmptom to manifest itself. | Internal
fistulas frequently form, usually to the large intestine, but oc-
casionally to the bladder as reported by Forbes a.nd Duncan (195‘7).

Indirect perforation of the cecum may result from perforation of
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the ileun into the terminal mesentery with secondary termination
of the fistulous tract. Harris, Bell, and Brumn (1933) found
that fistulous commicaﬁion is most _commonly asﬁablished with
the sigmoid, and then with cecum, ascending colon, and even
transverse colon. They found 'bhaxt- fistulas of the aﬁterior ab=-
dominal wall which appear to communicate with.the cecum are real-
1y communications betweaﬁ necrotic terminal ileum and anterior
abdominal wall. .

Stained histologic sections rev#al various degrees of acute,
su;nacute,» and chronic inflammation with variations in predomin-
ance of ﬁolymorphénuclear s Tound c_gll s plasma cell, and fibro-
blastic elements. In'the early stages bthe lgsion is &iffuse, in-
volving chiefly the mucosa and submucosa with some inflammatory
mucosal reaction. There are areas of marked destruction of the
mucous membrane in which at times even the glandular structure is
almost completely gone,. leaving a layer of atrophic epithelium,
The inflammatory reaction becomes more focal in character later
 in the disease, and focal areas of inflammation of the serosa
give the gross appearance of tubercles.

Although nc;t an essentlal feature of the disease, ihe pre-
sénce of giant cells is quite striking in some cases and are oc-
casionally surrounded by large pale cells or groups of c;e}.ls
which Orohp » Ginsburg, and Oppenheimer (1932) believe to be veg-
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etable in nature. They think that small particles of vegetables
' became. entrapped in ulcers and are encapsulated in the process
of heﬁling, thus‘acting as foreign bodies causing the forﬁation
‘of giant cells.
| Homans and Hass (1933) describe a ccse with numefpﬁs focal,
miliary, tubercle-like lesions in the ileum and regional lymph
nodes. These lesions more closely resamble the so-called Boeck's
sarcoid than those of tuﬁerculosis. They believe the giant cell
reaction énd tubercle formation to be a response to a foreign
body,Awh§ch, in all probability, in the majority of instances is
a lipoid. This lipold may gain access to the tissues eithef di-
rectly from the lumen of the bowel or by obstructiénvof lacteals.
Reichert and Mathes (19%6) found the lymphatic vessels and lac-
teals to be engorged and thrombosed in samelinstances,.a finding
which lends strength to the theory of Homané and Hass (1933) as
to the mode of entrince of the foreign body lipoid into the
tissue.

No iﬁvestigator has ever been able to démanstrgte‘any evi-
dence of tuberculosis, syphilis, actinom&cosis', Hodgkin's di-

sease, or lymphosarcoma in a proven case of regicﬁal,entéritis.



SYMPTOMS

Orohn, .Ginzbtmg,. and Oppenheimer v(l%&) were the first to
deseribe the symptoms in any detail, and since then, very little
nas been added to their findings. 8s the original disease was
described as \c'me inmlmtha “terminal ileum alone, it is natur-
al that a few symptoms have since been added to the list: namely
those peen when the procese involves some portiom of the intes-
tinel tract other than the terminal ileum. |

| The general symptoms which persist throughout the course of
the disease are weakness, progressive loss of weight, poor appe-
tite and fever. The temperature isumsua.ily in“termittent with
long periods of apyrexia being interspersed with shorter and ir-
regular cycles of moderate temperature. Occasionally, though
rarely, the temperature rises above 103 F. It is during these
febrile bouts that the appetite is poorest. Some cases run the
complete course without fever. Pemberton and Brown (1937) point
out that there is usually a history of early exacerbations and re-
missions.

The original authors djvided the disease into four clinical
phases, each of which presents its own symptoms.

The acute stage presents signs of acute intra-abdominal in-
flsunation and is impossible to distinguish clinically from acute

- appendicitis. The most constant synptaé m.are generalized
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colic, pain and tenderness in the right lower qusdremt, snd fever
%o 101 or 102 F. In addition there may be naussa or wamiting or
both and diarrhes or comstipation. These symptoms develop some-
what slower then in acute appendicitis, an observation which has
been substantiated by many investigatois in more #'ecent years.

The'.aeoond. phase, that with symptoms of ulcemtiv§ enteri-
tis, is cheracterized by colicky periumbilical or lower abdominal
pain, tsmdenoy toward loo'sness’ of the bowels, constant fever, and
loss of weight. This stage may be the first to menifest itself.

'Pain, cne of the most constant features of the disease may
be loca.ted in any part of the abdcmen but is usually periumbili-
cal or right sided and is colieky in nature. Brom;, Bargen, and
Weber (1954) found that most patients described it as "cramp-
like", while others described it as “colieky", "knife-like",
"gripping", Robstructive®, ”aieM", or "to-and-fro colic".
Sproull (1936) found that while the severity of the pain usually
varies with the degree of involvena;xt'~1>f the intestine, some pa-
tients present few or mild symptoms even though there is severe
intestinal involvement. Jellen (1956) in reviewing fifty cases
seen at the Mount Sinai Hospital of New York City, found that
66% complained of pain as the first symptom wixi».la the remaining
34% cemplained of diarrhea.

Diarrhes is usually an outstanding feature of the disease.
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The number of movements and int'ensit;; of the actions never ap-
proach ,t.vhoso of a true cclitis.}- The avifage» patient has two to
four loose or semi-solid defecatins daily. The stools are rare—
1y mushy or liquid and generally contain free pus, cosgulated
lumps of mucus, jant.i.'_cocuzult. blood or streaks of free blood. There
is no grogsnelenal- and tenesmus ;s‘alw:ayg' lacking, Forbes and
Duncan (1937) describe a case with painful defecation as a symp-
tom, but as this patient had recently had an abcess anterior to
the rectum drainad, this symptom can be eliminated as being a
symptom of regionall enteritis. Although diarrhes is usually con—
stant throughout this sugo,. Brown, Bargen, and Weber (1954
found that it is occasionally intermittent and may even alternate
with short periods of constipation. Regionsl emteritis does not
| show the common cmﬁ%icaﬁima of true colitiss perianal fistulss,
condylomas, & Aperianal» abcesses.

The fever in this stage rarely rises above 100 F. but has
been- known to go as high as 104 F. {Brown, .&:rg@,, and Weber,
1934) In most instences the fever is comstent but may be inter-
 mittent.
" Loss of weight and atreiagth. is a fairly comstant symptom and

shows & wide varisticn in degres. Even with marked loss of weight,
~disturbances in general mutrition may be slight., This may con-

tinue over a year or more until exhaustion sets in as in the case
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reported by Abercrombie (1828), but this stage more commonly
passes on into the stenotic phase before this can happgn.

Anemia is another feature ottex; encountered in this stage
as wol_l as- the fﬁllowingf one. This is secondary to the loss of
bleod 1n the stéol and varies greatly in intemsity: many cases
being so mild as to pass unobserved while other cases are very
severe.

The third or stenot‘.ie‘phase is the one most commonly encoun-
tered and ocoa.sic;ally ocours as a pringry mifesta.tidh. The
symptoms of this stage\ are those of subacute or small intestinal
obstruction of varying severity. It is characterized by violent

cramps which are most sevece. whem there is visible peristalsis,

- borborygsus, and acoasiomal attacks of vomiting and comstipation.
 The wvemiting is never merked or persistemt and is usually accom-

panied by sbdomimal pain snd visible peristalsis. The psin often
accompanies or is followed and relieved by aef.scati.op. It is most
commonly seen in the right lower quadrant, but may be referred a-
cross the entire lower abdomen. Visible peristalsis and intestin-
él erection are common. An »abdeninal mass may also be noticed by
the patient as is brought out by Ravdin and Rhodes (1937). Brown,

 Bargen, and Weber (1934) found the pain to be localized about the

unbilicus in cases of jejunal involvement. The ﬁain‘ is often in-

creased by 'the ingestion of food and is freguently relieved by
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vomiting or bowel movement, either normal of by means of enema.
They also found that the vamiting is not that of complete obstruc-
tion, but only part of the food and drink taken is lost.

* The fourth stage, that of fistula formation, is closely con-
nected with the 'pﬁecédimg phase -and. the two are usually ‘prAesent‘
at the séme time. Fistulas usmily.lead to the colon or sigmoid
and .shch ca.‘aes frequently give rise to symptoms of colitis, thus
nasking the true nattre of the disease. With fistula formation
between the ileum and sigmoid, the pain is mainly localized in

t_.he‘left lower quadrant. Pollock, (1937) observed that with in-

ternal fistula, the pain frequently radiates to the point of the
fistula, Forbes and va’xcln:,. (1937) report two cases with entero-
vesicle fistula in whiel symptoms of cystitis developed and gas
and fecal material was passed by urethra.

External fistula are frequently encountered and are the re-
sult of previous .d‘ra'inage. operations or appendectomies. They may
persist from the _tiﬁe of the original operation or may not devel-
op for several ‘months; the wound meanwhile having healed and han
ing remained healed for a few némths. Harris, Bell, and Brunn
(1953) state that the appearance of a persistent fistula in the
abdominal wall following the removal of a suprosedly acute éppen-
dix which turns cut to be immosmmt is practically diagnbstic of
regicnal enteritis. These authors also state that these fistulae
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not only resist simple surgical closure, but never close spontan-
eously and therefore are different from simple appendiceal fistu-
lae. Pollock, (1937), found that debility is most marked in the
presence of a chronic fecal fistulae.

Halligan and Halligan (1937) report a case in which acute

free perforation was the first symptom to appear.



- PHYSICAL -FINDINGS

Crohn, Ginzburg, and Oppenheimer (1932) found but few physi-
cal findings of value in'making: disgnosis in reglomal enteritis,
and Brown, Bargen, and Weber (1934) bring out this fact again
and state that the physical examination is practically negative
during the quiscent phases of the disease.

During the acute stage there is usually fever up to 101 or
102 F. and even higher in rare instances, rapid pulse, abdominal
tendermess, usually. in the right lower quadrant, occasionally ab-
dominal rigidity, and frequently a palpable mass in the lower ab-
domen, usually on the right.

As the disease passes into the chronic phase, the tempera-
ture becomes remittent, seldom going above 100 or 101 F. The
presence of an abdominal mass is more comstant tham in the acute
stage. It is usually felt in the right iliac region, but may be
more to the left when the sigmoid 1s adherent and involved, or
more to the right and higher whem the cecum, ascending colon, or
hepatic flexure constitutes the distal end of a fistulas tract.
It is usually about the size of a small orapge, tender, firm, and
- slightly movable. The tumor is usually palpable per rectum where
it is felt very high. Knapper (1936) describes the tumor as being
sausage:shaped. Pollock (1937) states that in 58% of the cases
there is a palpable mass which is usually ovoid, measuring about
‘two by three inches, somewhat tender, smooth .or slightly nodular,
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and often not movable. This tumor can sometimes be felt only by
rectal or vaginal examination because of deep pelvic location.
With involvement of the Jejunum or sigmoid the mass might beAfelt
on tie iaft. Other common findings of the chronic stage are ev-
idences of loss of weight and.secondary anemisa.

Fecal fistulas are often encountered in cases in which there
has been previous appendectomy or drainage of an abcess; a condi-
tiohvwhich Bissell (1934) stresses as a valuable diagnostic point.
Many cases, however, sho; evidam6e~ofvprevious appendectomy with-
out any fistula formation.

Sigmoidoscopic examination reve;ls nothing unusual except in
an occasional case with secondary imvolvement of the terminal bow-
el.

In the late stage when there is partial obstruction, there
is, in addition to the other findings of the chronic stage, ab-
dominal distension otbvaryingrdegrees and frequently by visible

peristalsis.



LABORATORY FINDINGS

There are few canstant laboratory findings in this disease.
There is usually but not alw@ys a mild leukocytosis which is nev-
er extremely high except in the case of perforation with periton-
itis . ‘There is a mild: to moderate seeendar; a-nemj.a which is pro-
-gressive throughout the disesse. Brown, Bargen, and Weber (1934)
report one case in which the hemoglobin dribpped to 20% and the
red cell:count to 2,700,000 but this is quite unusual.

‘Felsen and his assoe;laﬁu found the serum to give positive
sgelutination tests with B. dssnteriss in the earlier stages of
the disesse and at the same time they were able to culture the
organisms from the stool. Erb and Farmer (1935) obtained posi-
tive agglutination reaction to Bagillus W. and Bacillus coli
while Ross (1936) obtaimed a positive reaction to coliform bac-
illus isolated from the patlientt's stool.

» In most instanées,.however, examination of the stool reveals
only pﬁs, mucus, and fresh or occult blood and is negative for
parasites, ova, and bacteria not normally found in the intestin-
al tract.

There are no unusual urinery findings except in case of en-
tero vesicle fistuls as reported by Forbes and Duncen (1957).



ROENTGENOLOGIC FINDINGS

Croh, Ginzburg, and Oppenheimer (1932) observed the colon

to be'nnifomly free of changes even though the ileocecal valve

‘18 the seat of greatest intemsity of the process. There are dis-

tanded loops of terminal ileum in which a fluid level is discern-
ible and there is a definite delay in the motility of the barium
meal through the distal end of the small imtestine. . This delay

1é most striking in the late or stenoctic phase. There is a stas-
is or puddling in the ileal loops which,n@y be overlooked in mild-
er cases. With fistula formation between the ileum and ascending
colonv or hepatic flexure with delayed motility at this point.

When the sigmoid is similarly involved, a true narrowing and de-
lay at this point may simulate carcinoma.

Clute (1953) advised the exposure of plates every hour in
making x-ray examination with the barium meal because of the dan-
ger of the baritm passing entirely through the..arg;i before the
plates are made in following the ordinary routine.

~ Harris, Bell, and Brunn (1933) found the barium enema to be
negative, but Meyer and Rosi (1935) found that in somé instances
the barium may regurgitate into the ileum and .aid in‘ma'king diﬁg-
nosis. |

Kantor (1934) was the first to make a detailed study of the
roentgenologic findings in "termindl ileitis". He found changes
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" in both cclon and 1leum. Changes in the colon are inconstant
and are due to reflex spasm. They may involve the entire colon
but are usually limited to the commmlme. Fixed deformity re-
sults with actual involvement 'of the colaon by adhesion or fistu-
la. The most important changes occur in the ileum vwhen there is
a constant irregular filling defect with a peculiar taper at its
proximel sad. The most striking €inding is a thin, slightly ir-
regular linear shadow extending from the last visualized loop
through the entire extent of the filiing defect. This shadow has
become known as the "string.sigm".

Bell (1934) advocated the injection of the barium through a
~duodenal tube inserted beyond the pylorus, especially in meking
examination for lesions high in the small bowel.

Sproull (1936) noted "mucosal relief pattern of finger-print-
depression type resembling that produced by polypoéis." He also
stresses the vaiue of the barium enema in cases with involvement
of the colon.

Connell (1936) states that if examination is not made from
various angles, some abmormalities of the small bowel might be
overlooked.



DIFFERENTIAL DIAGNOSIS

Although preoperative diagnosis of regiomal enteritis is
very difficult to make, it is being made more and more frequent-
ly, perticularly by those who encounter the cmdiﬁion relatively
often.

The disease must be differentisted from conditions which pro-
duce a mass in the right iliac region with fever snd diarrhea.

The acute stage closely simulates acute ap;iendicitis, and al=:
though Crohm, Ginzburg, and Oppemheimer (1932) observed that the
symptoms usually come on more gradually than in appendicitis, dif-
ferentiation is pi'actically impossible except at the operating
table. Brown, Bargen, and Weber (1934) found this stage to re-
semble intussusception or diseased Meckel's diverticulum in some
éaua-; heretoo diagn&&is ecan bo"mdo only by exploration.

Nonapecific ulcerative colitis‘ is another condition frequent-
ly confused with:regional enteritis. Here differentiation can
ususlly be made by sigmoidoscopy and the barium enema. Jellen
(1956) found differentiation to be difficult only when there is
an ulcerative colitis involving the proximal colon and terminal
ileum, a conditiom iz which accurate preoperative diagnosis is
amatines’ lmpossible. If the terminal ileum shows evidence of ul-
ceration without stemosis, differentiatiom can be made with some

degree of assurance, because whenever regional ileitis is asso-
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clated with colitis, thé process in the terminal ileun is usu-
ally far advanced and shows évidence of' considerable stenosis.
The converse of this, however, does nof. alwa:}s hold, and reent-
gen evidence of what appears to be a sten_otic ileum does npt ex~
clude proximal colitis with involvement of the terminel ileum.
Crohn, Ginzﬁmg»,- and Oppenheimer (1832) stated that colitis is

- never associated with fistula formation except about the rectum
and anus and that there ia‘ seldont a palpable mass with this con-
-dition. Bissell (19%4) poiﬁted out that regional enteritis is
never associuted with the common complication of colitis: namely
perirectal abcesses, condylomas, or perianal fistulas.

Intestinal tuberculosis is another condition frequently con-
fused with regional enteritis. Jellen (1936) made a review of
the literature on intestinal tuberculosis and was able to find
several points of value in making differential diagnosis. Ulcer-
ative intestinal tuberculosis is usually secondary to pulmonary
tuberculosis and is relatively common. The hyperplastic type
may be. found in thevabauner:‘» of pulmonary lesions and is very
rare, Rockey (1953) states that there were only nine cases of hy-
perplastic tuberculosis of thetterminal ileum reported in the 1lit-
erature up to 19355,

Moschcowitz and Wilensky (193%3) pointed out the similarity
in pathology between nonspecific granulomas and of the intestine
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and primary hyperplastic intestinal tuberculosis and stated thet
"many if not the majority of the cases of so-called hyperplastic
tuberculosis of the colon are really simple granulomata.," The
demonstration of tubercle bacilli in the iesicn is the only way
to make positive diagnosis of tubercuious enteritis,

Stierlin (191l1) first pointed out the absence of normal bar-
ium shadow in the proximal colon in ileocecal tuberculosis. This
sign is of wvalue in making diagnoais, but it must be kept in mind
that this sign may appear with any ulcerating lesion of the ileo-
cecal region.

One of the most valuable dlagnostic points between intestin-
al tuberculosis?and regional enteritis is the roentgenologic dem-
onstrationcof evidenée of spasm as commonly seem in tuberculosis.

Fibroplastic appendicitis and typhlitis must also be consid-
ered, and can not be accurately differentiated except at operation.

Lymphosarcome and Hodgkin's disease also simulate regional
enteritis and are seldom differemntiated before operation. Lympho-
sarcoma of the intestine is usually multiple and causes dilatas’
tion at varicus levels. Hodgkin's disease may give rise to a char-
acteristic monocytic blood picture or enlargement of the regional
lymph nodes may reveal the true nature of the disease.

Mesenteric tuberculosis is differentiated only at operation.

Actinomycosis should be considered in every case with persis-
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tept abdominal fistula. Diagnosis of this condition is made on
demonstration of sulphur granules. in the discharge.’

| Ambbiasis rarely involves the small intestine but may simu-
late regional enteritis of thellarge bowel. The diagnosis of
amebiagis rests on the demonstration of amebae or cysts in the
stool.

Carcinoma can not be preoperatively diagnosed from regional
enteritis, and in sope instapces can be differentiated only by
microscopic examination. Sproull (1937) describes a case in -
which an operative diagnosis ofiimoperable carcimoma:was made,
thus illustrating the difficulfy.sametimes encountered in making

diagnosis.



TREATMENT

Crohn, Ginzburg, and Oppenheimer (1932) state that medical
tfeatment is futile, being purely palliative and supportive.

They advocate leaving the acute stage alone because of the pos=-
sibility of spontaneous resolution. In other than the acute stage,
however, the resection‘of the diseased segment is the treatment

of choice. They feel that shortcircuiting operations are of wvalue,
but with this method of treatment there is possibility of recur-
rence or persistence of symptomse.

Meyer and Rosi (1936) advise wide resection into normal bowel
to avoid leaving behind eny small focus which might lead to re-
currence of the disease,

Ravdin and Rhoads (1937) bring out the danger of the process

- extending along the ileum to the site of anastamosis if the ileum
is not divided and to contiguous structures if divided but not re-
sected. They feel that ileocolostomy with division of the ileum
between the anastamosis and involved po;tion is the best proce-
dure when resection is not possible.

Experiments conducted by Holm (1933) showed that the side-
tracked ileal loop of a lateral ileo-ileostomy or ileocolostomy
for obstruction of the terminal ileum is likely to become great-
ly elongated, dilated, and ulcerated. An enterocolitis with mu=-

cosal ulceration and degenerative lesions of the liver and kidneys.



TREATMENT 54
If resection is inadvisable because of the condition of the pa-
tient, the lateral anastamosis should be done as near to the ob~
struction as possible and be regarded only as a first stage oper=-
bation to be followed by resectione As an alternative procedure
they suggest that the intestine be divided as close to the ob=-
struction as possible and be followed by an end to side enastamo=~
sis which eliminates a blind pouche

Clute (1934) feels that fistula formetion and obstruction
are the only indications for resection, and in all other cases
ileotransverse colostomy is the treatment of choice. This may
be followed by resection if the symptoms persist. Extensive re=-
section is contraindicated in the presence of an-abcess unless
there is marked obstructione. In case of abcess formation with-
out obstruction, drainage of the abcess and rest of the affected
area.by a shortcircuiting procedure may well result in complete
recoverye

Mixter (1935) advocates a multiple stage procedure with
drainage of the abceés, if‘one is present, as the first stage,
and to follow this with ileocolostomy and finally resection,

Pollock (1937) does not feel that dreinage should be done
following resection as this procedure increases the possibility
of fistula formatione In tréating fistula, the diseased portion

of the bowel must be resected along with the tract.



SUMMARY

Although no age, sex or race is immune to this diéease, re=-
gional enteritis is essentially a disease of young adults, is
slightly more common in males than in females, and is somewhat
more common in the Jewish than in other races.

This disease, like mesenteric lymphadenitis, is probably
due to & low grade infection of the lymphatic system, Its etiol-
ogy is unkmown.

The symptoms depend on the stage, location and severity of
the diseasej the most important are pain, diarrhea, vomiting,
fever and loss of weight,

The most valuable physical findings are evidences of fis-
tula formation and a palpable abdominal mess: many cases never
present either of these findings.

There are no laboratory procedures of value in making diag-
nosise

This disease presents a fairly characteristic roentgenologic
picture: the demonstration of Kantor's "string sign" is almost
diagnostic,

Regional enteritis must be differentiated from appendicitis,
intussusception, diseased Meckel's diverticulum, nonspecific ule=
cerative colitis, tuberculous enteritis, fibroplastie appendici-

tis, typhlitis, lymphosarcome, Hodgkin's disease, mesenteric tu-
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berculosis, actinomycosis, amebiasis, and carcinoma.

The only known treatment of this disease is surgical and
consists of resection of the diseased segment or a shortcircuit-
ing procedure. The acute stage is left alone because of the pos=-

sibility of spontaneous resolution,
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