Gastrointest Radiol 1, 147 — 155 (1976)

Intestinal Tuberculosis

Gastrointestinal

Radiology

O by Springer-Verlag 1976

Guillermo F. Carrera, Stuart Young, and Ann M. Lewicki
Department of Radiology, Harvard Medical School and Peter Bent Brigham Hospital, Boston. MA, U.S.A.

Abstract. Intestinal tuberculosis is a disease with
protective clinical manifestations. The radiographic
changes in the bowel are similarly varied but often
highly suggestive if not characteristic.

The key radiologic changes in the bowel, with
emphasis on the ileocecal area, are described and the
clinical and pathologic features are reviewed.
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In the United States abdominal tuberculosis is seldom
suspected preoperatively, or seriously considered in
the differential diagnosis of bowel disease. This con-
trasts sharply with medical practice in countries such
as India or South Africa where tuberculosis is ende-
mic and considered early in the diagnosis [1-3]. Al-
though the clinical, roentgenographic, and pathologic
manifestations of intestinal tuberculosis are not
unique, it is possible to identify those patients in
whom the diagnosis of tuberculosis should be
suspected so as to institute effective therapy as soon
as possible.

Enterocolitic Tuberculosis

Pathogenesis

The distal ileum and colon are the most common
sites of tuberculous infection in the gastrointestinal
tract. Three major routes of infection of the bowel
have been proposed:

1. Via infected bile. Although theoretically possible,
no compelling evidence has been presented to support
this pathway [4].
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2. Via ingestion of heavily infected material (milk
or sputum). This is the most widely accepted mechan-
ism for intestinal infection. Mycobacterium botis, the
causative organism of bovine tuberculosis, has been
isolated from intestinal lesions in patients exposed
to contaminated milk {5]. In addition, a strong posi-
tive correlation between intestinal disease and the ex-
tent of pulmonary tuberculosis has been described
[5, 6). Crawford and Sawyer [7], furthermore found
that 96.7% of patients with tuberculous laryngitis,
as a complication of pulmonary infection, had intesti-
nal infection as well.

3. Via hematogenous spread to submucosal lym-
phatic structures from a distant primary infection.
This is an attractive hypothesis for a variety of rea-
sons. The early intestinal lesion is generally found
in the submucosa with a normal overlying mucosa
[8]. There is evidence that a silent bacillemia can occur
early in primary tuberculosis [9]. Mitchell [10] un-
covered a strong relationship between intestinal tuber-
culosis and the bilateral, symmetric, diffuse nodular
pattern of pulmonary tuberculosis, which is consid-
ered a hematogenous disease. In addition, many series
indicate that a substantial number of patients with
gastrointestinal tuberculosis, but not selected from
known tuberculous populations, have negative chest
radiographs [1, 3, 11-16].

Relationship to Pulmonary Disease

The relationship of intestinal tuberculosis to pulmon-
ary tuberculosis is not clear. In the large early Ameri-
can series from tuberculosis sanatoria, there was a
strong direct correlation between the two conditions.
Intestinal involvement occurred much more often in
patients with advanced, chronic pulmonary disease
than in patients with less severe pulmonary tuberculo-
sis [16, 17].
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More recent experience does not support this rela-
tionship so clearly. In the series reported by Werbeloff
et al. [3], and in several other studies [13, 15, 18]
consistently less than 50% of the patients with intesti-
nal tuberculosis had radiographic evidence of pul-
monary disease.

The disparity in the above-mentioned statistics
may relate to the populations studied, the criteria
for diagnosis, as well as the basic disease process.
The key point is that intestinal tuberculosis, as it
is seen today, frequently occurs without radiologic
evidence of pulmonary tuberculosis. Consequently,
a negative chest radiograph is not helpful in excluding
intestinal tuberculosis from the differential diagnosis.

Several of the large series accumulated prior to
1950 provide insight into the pattern of gastrointesti-
nal tuberculosis. There is a striking tendency to pre-
ferentially affect the distal small bowel and proximal
colon. In a series of over 1,000 autopsied cases of
pulmonary tuberculosis [19] evidence of intestinal tu-
berculosis was found in 70.4% of patients. Approxi-
mately 89% of patients with intestinal lesions had
disease in the ileum and 75.8% had disease in the
cecum. Other important sites of infection included
the jejunum (34.6%), ascending colon (51.2%), trans-
verse colon (33.7%) and descending colon (22.8%),
and the appendix (33.9%). The duodenum, stomach,
and rectosigmoid colon were involved less frequently.

This series demonstrates another important point.
The small bowel alone was involved in only 17.8%
of cases and the large bowel alone in only 8.96%
of cases. The cardinal pattern was entercolitis involv-
ing the distal small bowel and proximal colon, center-
ing in the ileocecal region [19].

More recent, smaller series from countries where
intestinal tuberculosis is common tend to confirm the
earlier observations made by Cullen [19]. In the series
reported by Gupta and Dube [20] in 1970, Lewis
and Kolawole [2] in 1972, and Tandon and Prakash
[21] in 1972, there is a striking preponderance of ileo-
colitis, with the major involvement in the proximal
colon.

Clinical Features

Clinical manifestations of tuberculous entercolitis are
varied, deceptive, and generally of little help in the
differential diagnosis. The main features are those
of any subacute or chronic systemic infection associat-
ed with vague, nonspecific abdominal symptoms.
Anemia, nausea and vomiting, and ascites (with peri-
toneal disease) may also occur. Hypertrophic ileocoli-
tic tuberculosis may produce an abdominal mass that
is somewhat softer, smaller, and more tender than
a neoplasm.
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An entirely different set of clinical manifestations
can occur if the infection has progressed to a late
stage. Patients with intestinal strictures can develop
intestinal obstruction {2, 13, 21]. Other presentations
include intestinal perforation [22], enterocolitic fistula
[13], and intestinal hemorrhage [4], and (in one
reported case) a malabsorption syndrome [24].

Pathology

The histologic features of tuberculous infection are
quite similar throughout the bowel, depending on the
stage or type of infection.

The histology of tuberculous enterocolitis reflects
the evolution of the tuberculous lesion. The initial
response to infection is a local acute inflammatory
reaction which, by 10 to 20 days, becomes compact
and forms an epitheloid tubercle with a surrounding
lymphocyte infiltrate. Caseous necrosis begins within
15 to 30 days and fibrous scarring may follow.
Throughout this process viable tubercle bacilli can
be found both in phagocytic cells and in the center
of a caseous area [25].

Three gross forms of intestinal tuberculosis are
classically described: ulcerative, hypertrophic, and ul-
cerohypertrophic [12, 14, 21, 26-29]. The ulcerative
form is generally considered the most common [28].
The ulcerations are classically described as perpendic-
ular to the axis of the bowel. They are generally quite
short, often 3 to 6 mm in length. The ulcers are fre-
quently multiple and can be parallel when adjacent
to one another.

Although the ulcers generally do not extend
through the muscularis, the crater may be deep be-
cause of considerable thickening of the surrounding
mucosa and submucosa. Circumferential orientation
is the rule, but they may also be longitudinal, stellate,
or nondescript. The base of the ulcer is often shaggy
and necrotic, and margins may be irregular. Spasm
of the bowel in an area of ulcerative enteritis with
functional stenosis is typical in the acute phase of
infection. In the more chronic phase, “napkin ring”’
strictures may develop in the areas of previous ulcer-
ation [21, 22, 26, 28, 29].

Orientation of the ulcers may be due to the trans-
verse orientation of submucosal lymphatic structures,
which may be the primary site of tuberculous infec-
tion of the bowel. Inflammation and tubercie forma-
tion would cause the overlying mucosa to necrose
and slough in a transverse pattern. It has been noted
that when a Peyer’s patch alone is involved, a longitu-
dinal ulcer can result [22].

The hypertrophic form of intestinal tuberculosis
is more common in the ileocecal area and colon than
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in the mesenteric small bowel. This particular form
is frequently associated with a negative chest radio-
graph and is considered by many to be a primary
tuberculous infection [1, 5, 14, 31]. There is an abun-
dant inflammatory response with a large amount of
reactive tissue. An abdominal mass is frequently pre-
sent with adhesions and fibrosis. The bowel wall and
surrounding nodes are thickened and matted together.
Hyperplastic nodular mucosal patterns (cobbleston-
ing) and a large intraluminal inflammatory mass, re-
sembling a neoplasm, may occur. Long areas of in-
volvement showing a narrowed, “ pipe-stem’” lumen,
long areas of contraction, and stenosis are also con-
sidered part of the hypertrophic form. Extensive in-
volvement of the adjacent mesentery and mesenteric
nodes are classic features [2, 14, 21, 27, 30, 32].

Combined features of both forms of tuberculous
enterocolitis can occur in any area and lead to an
ulcerohypertrophic pattern. This type not only de-
monstrates hyperplastic, cobblestone areas but also

“multiple ulcers in the affected segment [2, 14, 21,
31]. Histologically, inflammatory thickening of the
bowel wall, mixed infiltrates, and granuloma forma-
tion are present. The granulomas may be relatively
superficial or may extend through the bowel wall into
the mesentery.

Caseous necrosis most commonly occurs in the
mesenteric lymph nodes rather than in the bowel wall
[14, 21, 26,30, 31]. Intense fibrosis with collagenous
strictures is often prominent. Tubercle bacilli may
occasionally be demonstrated in the mesenteric nodes
but rarely in the bowel lesions. Preoperative tests are
of little value in establishing the diagnosis of intestinal
tuberculosis [3]. Bacteriologic examination of the
stool or intestinal contents may well be negative. Gas-
tric aspirates may show tubercle bacilli if the patient
is actively ingesting infected material, but this is more
helpful in diagnosis of pulmonary than gastrointesti-
nal disease (which is primarily an infection of the
deeper layers of bowel). Of particular importance in
the differential diagnosis is the fact that caseation
is usually absent in Crohn’s disease. The microscopic
pathology of intestinal tuberculosis sometimes repro-
duces Crohn’s disease in such detail that the two
entities are indistinguishable. Gross changes are also
similar so that even endoscopy may not be helpful.
If a classic ulcer pattern is seen radiologically in the
colon and tuberculosis is suspected, caseous necrosis
of acid-fast bacilli must be sought [21, 26, 30, 31, 33].

Complications

Complications of intestinal tuberculosis are rare but
may include intestinal fistulas, tuberculous appendici-
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tis, and enterolithiasis. Patel and De [23] found 90
reported cases of intestinal fistula, most commonly
involving the sigmoid. Similarly, Prout [22] reported
a patient with multiple tuberculous perforations of
the distal small bowel. The thickening of the intestinal
wall and marked tendency to sclerosis so prominent
in intestinal tuberculosis may account for the rarity
of perforation.

Tuberculous appendicitis (Fig. 1) usually presents
as a chronic process. It is an unusual lesion; the
changes in the appendix may result from involvement
of surrounding nodes as well as intrinsic disease of
the appendix [2, 20, 33].

Enterolithiasis may be a late sequel to intestinal
tuberculosis. Chawla [31], analyzing 400 cases of tu-
berculous enterocolitis, found multiple opaque ente-
roliths in 13 patients. Bery et al. [34] also reported
multifaceted opaque enteroliths proximal to tubercu-
lous intestinal strictures where stasis of the bowel
content occurs. These stones may vary in size and
shape and tend to be, in part, radiopaque.

Fig. 1. Tuberculous appendicitis. This 46-year-old man with known
pulmonary disease developed a fecal fistula that drained acid-fast
bacilli postoperatively. On this postevacuation film the mucosa
of the cecum is nodular. The fistulous tract extending from the
lateral cecal wall is clearly opacified. On biopsy this tract showed
typical tuberculous lesions
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Fig.2A-D. lleocolic tuberculosis. A The most severe disease cen-
ters at the ileocecal valve, but there are skip areas of involvement
in the distal ileum (white arrows) and transverse colon (black ar-
rows). B Note the marked thickening of the lips of the ileocecal
valve. The mucosa of the terminal ileum is effaced and perpendicu-
lar ulcers extend deeply into edematous mucosa and submucosa
(arrows). C With less distension of the colon, extensive large
bowel ulceration is demonstrated. Note the stellate appearance
of some craters and the circumferential involvement. D Fluo-
roscopic spot film of distal ileal loops. Note the lobulated nodules
in the air-contrast filled loop with only minimal luminal narrowing
(arrows). The adjacent laterally positioned ileum is more involved
with luminal compromise, nodularity and ulceration



G.F. Carrera etal.: Intestinal Tuberculosis

Fig. 3. On this postevacuation barium enema film, extensive ulcer-
ation of the terminal ileum is apparent. An irregularly nodular
mass encases the ascending colon at the level of the ileocecal valve

Roentgenology

The roentgenologic manifestations of intestinal tuber-
culosis closely reflect the underlying pathologic
changes but are not unique to tuberculous infection.
The earliest tuberculous changes are functional and
related to superficial and submucosal inflammation.
Altered motility of the bowel, both accelerated transit
and decreased tone, lead to separation and floccula-
tion of the barium throughout the small bowel. Early
infiltration of the mucosa leads to stiffening of the
mucosal pattern and nodularity in the more distal
part of the small bowel (Fig. 2 A-D). Typical ulcer-
ations are described as linear or stellate, with converg-
ing mucosal folds a prominent feature (Figs. 2 and 3).

Hypertrophy is characterized by mass formation,
rigidity, and fixation of the bowel. In the small bowel
short ““hourglass ™ stenoses are typical. Short stenotic
segments in the colon (Fig. 4 A and B) are associated
with stiff mucosal surfaces with scattered areas of
involvement. Major involvement generally occurs on
the cecal side of the ileocecal valve; thus the appear-
ance of the area surrounding the ileocecal valve is
the most important for roentgenographic diagnosis
(Figs. 5 through 8).

Brombart and Massion [27] performed an exten-
sive evaluation of patients with intestinal tuberculosis

Fig.4A and B. Segmental colonic disease. A This patient had
ileocecal disease and two sharply demarcated areas of colonic in-
volvement more distally (midtransverse and mid-descending colon)
(arrows). B After 5 months of streptomycin therapy the descending
colon lesion healed without scarring. The other areas of involve-
ment remained unchanged
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and Crohn’s disease in an effort to define differentiat-
ing radiologic changes. The radiographic appearance
of enterolcolitic tuberculosis is remarkably similar to
that of Crohn’s disease except when massive local
hypertrophy has produced a large mass with little
other change. In these cases, the differential diagnosis
between tumor and tuberculosis may be difficult.

Boles and Gershon-Cohen and others [6, 35], as
well as Brombart and Massion [27] described changes
in the ileocecal valve which are quite characteristic
of tuberculous infection. These changes include thick-
ening of the valve lips by granuloma formation (Fig.
2 A-C), wide gaping of the valve itself associated with
narrowing of the immediately adjacent ileum (Fleisch-
ner’s sign) (Fig. 2) and a broad-based mass lesion
in the cecum caused by a closed, thickened valve.
Numerous other distortions of the ileocecal area, in-
cluding retraction and shortening of the cecum, lo-
calized stenosis of the cecum at the level of the valve
(purse-string stenosis) (Fig. 8), and the appearance
of an inflammatory mass in the cecum, were frequent-
ly found. The finding of a stiff, involved terminal
ileum emptying directly through a gaping ileocecal
valve into a shortened, rigid, or obliterated cecum
forms the classic Stierlin’s sign of intestinal tuberculo-
sis.

Segmental colitis (Fig. 4A and B) has also been
reported [1-3, 36]; with isolated colonic disease the
differential diagnosis then lies between Crohn’s dis-
ease, carcinoma, and tuberculosis. The pattern is one
of segmental inflammation and stenosis with or with-
out inflammatory mass formation.

In most reported cases of tuberculous enterocoli-
tis, the diagnosis was not suspected on the basis of
radiologic evaluation prior to operation. In nonende-
mic areas, most cases were diagnosed as Crohn’s dis-
ease or carcinoma. Even when the examinations were
reviewed, distinguishing characteristics were usually
not defined. In areas of the world where tuberculosis
comprises a substantially larger percentage of the pa-
tient population, such as South Africa [3, 15] and
Ibadan {2], the same radiologic findings that suggest
Crohn’s disease or carcinoma in the United States

Fig. 5. lleocolitic tuberculosis. On this barium enema study, barium
refluxed freely through a wide ileocecal valve (Fleischner’s sign).
The cecum is contracted and surrounded by a mass over which
the terminal ileum is draped

Fig. 6. More advanced disease of cecum and ascending colon. Con-
comitant ulcerations in the terminal ileum are masked by the over-
distention from free reflux. Note the adjacent calcified mesenteric
node (arrow)
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Fig. 7. lleocolic tuberculosis, hypertrophic type. This 66-year-old
man presented with a 6-month history of abdominal pain and
a normal chest film. The cecum and ileal loops are elevated by
a right lower quadrant mass. Their luminal contours are only
minimally distorted. The opacified appendix retained a fixed ap-
pearance on sequential films. At laparotomy a tuberculous mass
encased the cecum and appendix

Fig. 8. Tuberculous enterocolitis of the ulcerohypertrophic type. This
65-year-old woman presented with a right lower quadrant mass
and minimal upper lobe disease. On this 5-hour film from a small
bowel series, the cecum and ascending colon are stenosed and
shortened. The ileocecal valve is patulous. The ascending colon
is ulcerated (white arrows) as well as the distal ileum (black arrows).
The ileal loops are sharply angulated and separated indicating
thickening of the bowel wall and extension of the inflammatory
process into the adjacent mesentery
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Fig. 9. Stierlin’s sign. The terminal ileum appears to empty directly
into the stenotic ascending colon with nonopacification of the fi-
brotic, contracted cecum

are considered quite characteristic of tuberculous in-
fection.

Because of the infrequent preoperative diagnosis,
it is difficult to establish the reversibility of roentgen
changes with therapy. In all likelihood the stage of
infection at the time of treatment is critical. There
is evidence [24] that the appearance of the bowel treat-
ed before extensive scar formation can revert to nor-
mal. After formation of dense, collagenous strictures,
however, the lesions become irreversible.

Case Report

A 68-year-old woman presented after 4 to 6 weeks of vague abdomi-
nal discomfort which had evolved into constant severe lower ab-
dominal pain 2 weeks before admission. She had lost 10 pounds
in 1 month, but had no diarrhea, fever, or rectal bleeding.

The initial physical examination was normal except for a 6-cm
firm, nontender mass in the right lower quadrant of the abdomen.
The admission chest x-ray was normal. Laboratory data showed
a moderate iron deficiency anemia. The leukocyte count was 5,700/
mm? with 80% neutrophils, 1% eosinophils, 10% lymphocytes,
and 9% monocytes.
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Shortly after admission the patient was given a barium enema
(Fig. 2 A-C). The haustra of the transverse colon were asymetrical-
ly flattened along the mesenteric side and the cecum was indented
medially by an adjacent mass. Barium refluxed freely into the
ileum through a gaping ileocecal valve. The terminal ileum as
well as two sharply demarcated, more proximal ileal segments
were distinctly abnormal, with slight narrowing of the lumen and
a nodular, ulcerated mucosa. The involved ileal loops were rigid
and separated from adjacent intestinal segments (indicative of bow-
el-wall thickening). No sinuses of fistulas were identified. An area
of marked spasm was observed fluoroscopically in the most proxi-
mal segment (a “‘string” sign). These findings were considered
most consistent with regional enterocolitis (Crohn’s disease).

She was discharged from the hospital on a trial of medical
therapy which included small feedings, salicylazosulfapyridine, and
tincture of opium for diarrhea, which had developed during hospi-
talization. She was readmitted 6 weeks later with progressive an-
orexia, abdominal pain, diarrhea, vomiting, and sweats (without
fever). During this hospitalization a small bowel series was
performed (Fig. 2 D). The abnormal findings were confined to
the distal ileum and were similar to those of the previous barium
enema study. The patient continued to deteriorate despite medical
therapy and a laparotomy was performed. Forty-five centimeters
of the terminal ileum and 34 cm of the right colon were resected
and an ileotransverse colostomy was created.

The serosal surface of the resected specimen was dull, and
showed focal areas of hemorrhage. The mesenteric fat was normal.
The mucosal surfaces of the ileum, ascending colon, and transverse
colon were ulcerated segmentally at several sites. The ulcers had
an unusual clongated shape with a shaggy base. The ileocecal
valve and adjacent terminal ileum were thickened and stiffened.
The gross appearance was consistent with nonspecific inflammatory
bowel disease.

On microscopic examination the muscularis was not promi-
nently thickened. Focal ulcerations were found, but there were
no sinus tracts. All sections of ileum, colon, and mesenteric nodes
contained many caseating granulomas. Many acid-fast bacilli in
the granulomas and on the ulcerative lesions established the diagno-
sis of tuberculous enterocolitis.

Tuberculous Peritonitis

The incidence of tuberculous peritonitis has been
reported to be as low as 0.004% to 3.5% of tubercu-
lous infections [37, 38]. The sex incidence is approxi-
mately equal [39]; however some series have reported
slightly higher incidences for women [38, 40] and chil-
dren [41]. Primary tuberculous peritonitis with no
other identifiable tuberculous foci accounts for 37%
to 58% of patients [38, 40, 42]. Secondary involve-
ment of the serous cavity may occur by direct exten-
sion or by hematogenous or lymphatic routes. Direct
extension comes from the gastrointestinal tract, Fallo-
pian tubes, or a ruptured lymph node. Acute perfora-
tion of the gastrointestinal tract with acute tubercu-
lous peritonitis is quite rare but does occur [43].
Tuberculous peritonitis usually has a chronic pre-
sentation with three forms generally recognized.
There is the “wet” type with ascites or loculated
fluid; a “dry” form with tuberculomas and adhesions
creating a plastic abdomen; and a “fibrotic-fixed”
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form that appears as an abdominal mass [40, 42,
44, 45]. The laboratory evaluation is not specific;
paracentesis yields clear fluid with a leukocyte count
of 250 cells/mm? or higher and protein over 2.5 g/
100 ml [46]. The clinical association of alcoholic cir-
rhosis with ascites complicated by tuberculous perito-
nitis is well known [46].

Plain roentgenograms show nonspecific ileus with
or without ascites; calcified lymph nodes may also
be present [41]. The principal differential diagnosis
of tuberculous peritonitis includes bacterial or chem-
ical peritonitis; however, the diagnosis cannot be
made roentgenologicaily without evidence of tubercu-
losis in other sites [47].

Acknowledgments. The authors thank Dr. Herbert L. Abrams for
contributing many of the cases, Dr. Emil Balthazar of New York
Medical College for the case illustrated in Figure 2, and Sally
Ann Edwards and Katherine Arnoldi for editorial assistarce.

Supported in part by US Public Health Service grants
GM18674 and GMO01910.

References

1. Chawla S, Mukerjee P, Bery K: Segmental tuberculosis of
the colon (a report of ten cases). Clin Radiol 22:104-109, 1971
2. Lewis EA, Kolawole TM: Tuberculous ileo-colitis in Ibadan.
Gut 13:646-653, 1972
3. Werbeloff L, Novis BH, Bank S, Marks I: The radiology of
tuberculosis of the gastrointestinal tract. Br J Radiol 46:329-
336, 1973
4. Ukil AC: Early diagnosis and treatment of intestinal tuberculo-
sis. Indian Med Gaz 77:613-620, 1942
5. Shah IC: Tleocecal tuberculosis and Crohn’s disease. NY State
J Med 73:949-951, 1973
6. Boles RS, Gershon-Cohen J: Intestinal tuberculosis: pathologic
and roentgenologic observations. JAMA [03:1841-1848, 1934
7. Crawford PM, Sawyer HP: Intestinal tuberculosis in 1,400 au-
topsies. Am Retv Tuberc 30:568-583, 1934
8. Palmer ED: Tuberculosis of the stomach and the stomach
in tuberculosis. Am Rev Tuberc 61:116-130, 1950
9. Stead WW, Bates JH: Evidence of a *“silent™ bacillemia in
primary tuberculosis. Ann Intern Med 74:559-561, 1971
10. Mitchell RS: The prognosis of bilateral symmetrical diffuse
nodular pulmonary tuberculosis and its possible relation to
intestinal tuberculosis. Dis Chest 29:669-674, 1956
11. Anscombe AR, Keddie NC, Schofield PF: Caecal tuberculosis.
Gur 8:337-343, 1967
12. Bentley G, Webster JHH: Gastrointestinal tuberculosis: a 10-
year review. Br J Surg 54:90-96, 1967
13. Moshal MG, Spitaels JM: Gastrointestinal and peritoneal tu-
berculosis. S Afr Med J 47:675, 1973
14. Paustian FF, Bockus HL: So-called primary ulcerohypertro-
phic ileocecal tuberculosis. Am J Med 27:509--518, 1959
15. Schuurmans-Stekhoven JH: Tuberculous enterocolitis. S Afr
Med J 39:1199-1202, 1965
16. Williams HB: Intestinal tuberculosis—report of 3,693 cases
studied by X-ray and at autopsy. Med Bull US Vet Admin
15:236-239, 1939
. Mitchell RS, Bristol LJ: Intestinal tuberculosis: an analysis
of 346 cases diagnosed by routine intestinal radiography on

1

-



G.F. Carrera etal.: Intestinal Tuberculosis

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3

5,529 admissions for pulmonary tuberculosis, 1924-1949. Am
J Med Sci 227:241-249, 1954

. Howell JS, Knapton PJ: Ileo-cecal tuberculosis. Gut 5:624-529,

1964

. Cullen JH: Intestinal tuberculosis: clinical pathological study.

Q Bull Sea View Hosp 5:143-160, 1940

Gupta OP, Dube MK : Tuberculosis of gastrointestinal tract:
with special reference to rectal tuberculosis. Indian J Med Res
58:979-984, 1970

Tandon HD, Prakash A: Pathology of intestinal tuberculosis
and its distinction from Crohn’s disease. Gut 13:260-269, 1972
Prout WG: Multiple tuberculous perforations of the ileum.
Gut 9:381-382, 1968

Patel M, De I: Segmental tuberculosis of the colon with entero-
colic fistula. Br J Radiol 45:150-152, 1972

Fung WP, Tan KK, Yu SF, Kho KM: Malabsorption and
subtotal villous atrophy secondary to pulmonary and intestinal
tuberculosis. Gut 11:212-216, 1970

Diagnostic Standards and Classification of Tuberculosis. Twelfth
edition. New York, National Tuberculosis and Respiratory Dis-
ease Association, 1969

Abrams JS, Holden WD: Tuberculosis of the gastrointestinal
tract. Arch Surg 89:282-293, 1964

Brombart M, Massion J: Radiologic differences between ileoce-
cal tuberculosis and Crohn’s disease. Am J Dig Dis 6:589-603,
1961

Gupta S, Vyas PB: Primary hyperplastic tuberculosis of the
colon. J Assoc Physicians India 16:617-620, 1968

Bellinger GC: Intestinal tuberculosis in 12 years’ routine study
of admissions to the Oregon State Sanatorium checked by ba-
rium meals. Trans Natl Tuberc Assoc 33:100-108, 1937
Amerson JR, Martin JD Jr: Tuberculosis of the alimentary
tract. Am J Surg 107:340-345, 1964

. Anand SS: Hypertrophic ileo-caecal tuberculosis in India with

record of fifty hemicolectomies. Ann R Coll Surg Engl 19:295—
222, 1956

32.

33,

34,

35.

36.

37.

38.

39.

40.

41,

42.

43.

44,

45.

46.

47.

155

Chawla S, Bery K, Indra KJ: Enterolithiasis complicating intes-
tinal tuberculosis. Clin Radiol 17:274-279, 1966

Shah RC, Mehta KN, Jalundhwala JM: Tuberculosis of the
appendix. J Indian Med Assoc 49:138-140, 1967

Bery K, Virmani P, Chawla S: Enterolithiasis with tubercular
intestinal strictures. Br J Radiol 37:73-75, 1964
Gershon-Cohen J, Kremens V: X-ray studies of ileocecal valve
in ileocecal tuberculosis. Radiology 62:251-254, 1954

Brenner SM, Annes G, Parker JG: Tuberculous colitis simulat-
ing nonspecific granulomatous disease of the colon. A4m J Dig
Dis 15:85-92, 1970

Olcott CT, Paccione D: Tuberculous peritonitis. Am Rer Tu-
berc 28:27-61, 1933

Sochocky S: Tuberculous peritonitis. Am Ret Resp Dis 95:398—
401, 1967

Judd DR, Starkloff GB, Zacharewicz FA: Tuberculous perito-
nitis. South Med J 61:797-800 Aug 1968

Barrow DW: Tuberculous peritonitis. South Med J 36:646—650,
Sep 1943

McCort JJ: Roentgen features of chronic tuberculous peritoni-
tis. Arch Surg 49:91-99, 1944

Frank LW: Tuberculous peritonitis. Ann Rer Tuberc 36:279-
282, Aug 1937

Porter JM, Snowe RI, Silver D: Tuberculous enteritis with
perforation and abscess formation in childhood. Surgery
71:254-257 Feb 1972

Auerbach O: Pleural, peritoncal and pericardial tuberculosis:
review of 209 cases uncomplicated by treatment or secondary
infection. Am Rev Tuberc 6:845-861, 1950

Bockus HL: Gastroenterology, Vol 2. Philadelphia, WB Saun-
ders, 1964, p 1941

Burack WR, Hollister RM: Tuberculous peritonitis: study of
forty-seven proved cases encountered by General Medicine Unit
in twenty-five years. 4m J Med 28:510-523, 1960

Stassa G: Tuberculous peritonitis. Am J Roentgenol 101:409-
413, 1967



