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ABSTRACT
Background: Along with the increased incidence of pulmonary tuberculosis in parallel with the increase in population in
various parts of the world, in recent years, the incidence of abdominal tuberculosis has also increased. The pathogenetic
events in intestinal tuberculosis, which culminate in ulcer formation, perforation, and stricture, still have to be identified.
Aim: To correlate the gross and microscopic features in intestinal tuberculosis, in particular tuberculous perforation
with changes in mesenteric vasculature.
Patients and Methods: A one-year prospective study of excised/resected tissues from patients with abdominal
tuberculosis requiring surgical intervention was conducted. Tissues from fifty-six patients were included in the study—of
which 36 were resected intestinal segments and 20 were intestinal and lymph node biopsies. Hematoxylin and Eosin
and Ziehl-Neelsen stains were used for histopathological examination.
Results: Tuberculous enteritis was found to be present in 49 of the 56 patients (87.5%) (ileum being the site most
commonly affected), while nodal involvement was seen in 39 (69.6%) patients. Perforations were present in 39 out of
49 (79.6%) intestinal tissues; most being solitary and ileum was the commonest site. Typical epithelioid cell granulomas
were seen in the intestine and lymph nodes, with caseation being more prevalent in the latter. The mesenteric vasculature
was frequently involved by granulomatous inflammation, with intravascular organizing thrombus being present in 30%
of the resected specimens with perforation. Acid fast bacilli were demonstrated in the tissue sections of 37.5% of the
patients. AFB positivity was higher in caseating granulomas.
Conclusion: Involvement of mesenteric vasculature by granulomatous inflammation was commonly associated with
the ulcerative type with perforation, suggesting that ischemia caused by vascular thrombosis is responsible for tissue
breakdown. This implies that vasculitis plays an important role in the natural history of abdominal tuberculosis.
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INTRODUCTION

T

uberculosis (TB) is a chronic granulomatous
disease caused by Mycobacterium tuberculosis.
The usual site of infection is the lung, but other organs
may be involved.
Abdominal tuberculosis represents the sixth most
frequent form of extra-pulmonary tuberculosis after
lymphatic, genitourinary, bone and joint, miliary,
and meningeal tuberculosis.[1-3] Tuberculous bacteria
reach the gastrointestinal tract via hematogenous
spread, ingestion of infected sputum, or contiguous
spread from adjacent organs. [1,2,4-9] Almost all
cases of abdominal TB are caused by Mycobacterium
56

tuberculosis.[2,4,6,9] The predilection of the bacillus
for the ileocecum, is attributed mainly to three
factors: Relative physiological stasis of the area,
the high rate of absorption, with more complete
digestion (permitting free contact of the organism
with the mucosal lining), and the abundance of
lymphoid tissue at this site.[1,6,8,10,11] There are three
gross morphological forms of tuberculous enteritis:
Ulcerative, hypertrophic, and ulcerohypertrophic. The
ulcerative type, which commonly affects the ileum
and jejunum, is characterized by a single or multiple
transverse ulcers, the healing of which leads to stricture
formation, and may perforate, bleed, or form fistulas.
The hypertrophic and ulcerohypertrophic types
commonly affect the ileocecum and cause obstruction
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or present as a mass.[1,2,4,8,10-13] Grossly, peritoneal tubercles
and enlarged, matted, caseous mesenteric lymph nodes may
be seen.[1,2,4] Microscopically, numerous, large, confluent
granulomas of variable size, composed of epithelioid
cells, with a peripheral zone of lymphocytes and Langhan’s
giant cells with central caseous necrosis, and surrounding
fibrosis are seen.[12,14] These ‘caseating granulomas’ are a
characteristic histological feature of tuberculosis. Lesions
are seen mainly in the submucosal and serosal layers.
Sometimes, granulomas with caseation are seen only in the
regional lymph nodes.[8]
Perforation is a serious complication of abdominal TB,
associated with high morbidity and mortality.[4,6,8,15-17] The
low incidence of tuberculous perforation is due to reactive
fibrosis of the peritoneum.[6,15,16,18-21] However, in recent
years, intestinal perforation, which was relatively rare in
the past, has been reported more frequently. The cause of
this remains unknown.
Vasculitis is a well-established feature of tuberculosis of the
central nervous system (CNS),[22,23] lungs,[24] and kidneys,[25]
but scarcely described in intestinal tuberculosis. Few studies
have evaluated the role of mesenteric vasculitis in the natural
history of intestinal tuberculosis.[26,27] Ischemic changes have
been said to underlie perforation and stricture formation.
However, an in-depth analysis into the cause of intestinal
changes in abdominal tuberculosis and the association
between macroscopic and microscopic features (i.e.,
perforation, ulceration, and stricture formation) with changes
in mesenteric vasculature has not been done previously. This
study attempts to elucidate the changes in mesenteric vessels
and their association with perforation, and also document
various gross morphological types of intestinal TB and their
correlation with the microscopic features.
PATIENTS AND METHODS

Patients
A prospective study was conducted. The study population
comprised of 56 patients with abdominal tuberculosis,
who underwent emergency or elective laparotomy for
obstruction or perforation over a period of one year. Of
these, the number of resected specimens of intestine was
36 and intestinal biopsies that included perforation edge
biopsies and strictures were 13. In addition, there were
14 lymph-node biopsies. In seven cases, both intestinal
and lymph node biopsies were sent. The total number of
cases of perforation (resected specimens and biopsies) was
39 (69.6%), of which 30 (53.5%) were resected specimens
of intestine.
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Histopathological evaluation
Gross findings recorded were length of the intestine,
number of strictures, perforations, and ulcerations,
circumference of the stricture compared to the circumference
of the intervening normal intestine, relationship of the
perforation to the stricture, form of lesion (ulcerative,
proliferative, or ulceroproliferative), draining lymph nodes,
serosal tubercles, and mesenteric vasculature.
Microscopic features recorded were granulomatous
inflammation without necrosis, granulomatous inflammation
with necrosis, and necrosis with acid fast bacilli positivity
(AFB positivity), in sections from the intestine, lymph
nodes, and mesenteric vasculature. Sections were stained
by Hematoxylin and Eosin (H and E) and Ziehl-Neelsen
(ZN) stain for acid fast bacilli. A known positive control
section was used to ensure that correct differentiation had
been achieved.
RESULTS

Of all the surgically removed tissues from patients with
abdominal tuberculosis, during the study period, intestinal
resection was the most common procedure followed by
lymph node and intestinal biopsy. The total number of
cases with perforation (resected specimens and biopsies)
was 39 of 56 (69.6%), of which 30 (76.9%) were resected
specimens of the intestine.
Clinical presentation
Perforation peritonitis was the most frequent clinical
presentation followed by intestinal obstruction. There was
a wide age range, with the majority between the ages of
10 and 30. The mean age was 25 years and the male: Female
ratio was 0.9:1.9. Associated pulmonary tuberculosis was
present in only two patients. In the absence of active
lung disease, abdominal tuberculosis was probably due to
reactivation of latent infection. Two patients developed
perforation and one intestinal obstruction, while on
chemotherapy.
Macroscopic features
Tuberculous enteritis was seen in 49 of the 56, (87.5%)
patients, ileum being the most commonly affected site.
Colonic and appendiceal involvement was the least.
Perforation also occurred most frequently in the ileum
[26 of 30 (86.7%) resected specimens]. Associated nodal and
peritoneal involvement (serosal tubercles) were present in
25 (69.4%) and 11 (30.6%) resected specimens, respectively.
57
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The lymph nodes involved were those along the mesentery
and those of the ileocecal region. In all, lymph nodes were
involved in 39 (69.6%) patients, and caseation (which was
confirmed microscopically) was present in 33 (84.6%) of
these. Pure nodal involvement was seen in 4 (11.1%) and
multiple sites of involvement were seen in 29 (80.6%) of the
resected specimens. The circumference of normal versus
strictured segments was 4-8cm and 0.5-4cm, respectively.
Of the total 49 cases (36 resected intestinal specimens and
13 intestinal biopsies), perforation was seen in 39 (79.6%),
of which 30 (76.9%) were in resected specimens. Most
were solitary (23 out of 30 or 76.7%), in the ileum (26 out
of 30 or 86.7%) and at the site of the stricture, along with
superficial transverse ulcers, exudates on the external
surface, miliary tubercles and lymphadenopathy being
present (in the resected specimens).
Strictures were mostly present in the ulcerative lesions
with perforation (26 out of 30 or 86.7%); of which
10 or 38.5% were multiple. Among the three types of
gross morphological forms, the ulcerative type was the
most common followed by ulcerohypertrophic and
hypertrophic types, among the resected specimens. Seventy
percent (21 out of 30) of the perforations were seen in
the ulcerative type. Perforation was seen in the absence
of strictures in four (19.1%) cases, with ulcerative lesions.
Microscopic features
In the intestine, epithelioid cell granulomas were seen
in 33 out of 36 (91.7%) cases in the submucosa and
serosa, with caseation in 18 (54.5%) of these [Figure 1].
Multiple confluent granulomas and fibrosis around the
granuloma were seen in the resected specimens. In three
resected specimens and one biopsy, in the absence

of intestinal granulomas, the diagnosis was based on
caseating granulomas in the lymph node. Superficial ulcers
and organized serositis were present in the cases with
perforation. Thickening of the wall in the hypertrophic
and ulcerohypertrophic types was mostly due to extensive
granulomatous inflammation and, in a few instances, due
to submucosal fibrosis, edema, and serosal fibrosis.
Tissue reaction that is typical of tuberculosis was seen
more often in the lymph nodes than in intestinal lesions.
Caseation (in 22 of the 25 or 88% of lymph nodes in the
resected specimens and 11 out of 14 or 78.6% of the
lymph node biopsies), fibrosis around granulomas, and
multiple confluent granulomas were seen more often in
the lymph nodes.
It is considered that intestinal lesions with caseation, with
reaction similar to the draining lymph nodes, are sufficiently
characteristic of supporting a diagnosis of TB, even in the
absence of bacteriological proof. However, in this study,
this was the case in 10 patients only.
Acid fast bacilli (AFB) could be demonstrated in 21 (37.5%)
tissue sections [Figure 2]. Of these, 15 (71.4%) were resected
specimens and six (28.6%) were biopsies. Of the resected
specimens, six (40%) showed positivity in the intestine, six
in the lymph node, and three (20%) in both. Of the six
biopsies, one intestinal biopsy (16.7%), and four lymph node
biopsies (66.7%) were positive. In one case, both intestinal
and lymph node biopsies were positive. AFB were seen more
often in specimens with perforation (40%). AFB positivity in
the intestine was present in 11 (24.4%), in the lymph nodes
in 14 (35.9%), and in the mesentery in 5 (23.8%) patients
[Table 1]. AFB positivity was higher in caseating granulomas.
Mesenteric vasculopathy
Changes in the mesenteric vasculature were observed in

Figure 1: Caseating granuloma: typical epithelioid cell granuloma with
central caseation and a peripheral part composed of lymphocytes and
Langhan’s type of giant cells is a diagnostic finding; surrounding fibrosis
is also seen. H and E, 3100
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Figure 2: Acid fast bacilli in a granuloma. ZN × 1000
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Clinical presentation

32 (88.9%) resected specimens and 7 (53.9%) intestinal
biopsies. The mesenteric vasculature (medium and small
vessels mostly) was frequently involved (36/45 i.e., 80%) by
granulomatous inflammation, which included intravascular
organizing thrombus/intravascular granuloma, leading to
occlusion of the lumen [Tables 2-4 and Figures 3 and 4].

In this study, cases of abdominal tuberculosis that required
surgical intervention were common (in cases with obstruction
and perforation). Perforation peritonitis was more common
than that reported previously. In our geographical region,
where there is a high incidence of tuberculosis, pulmonary
disease was uncommon in patients with tuberculous enteritis.

Acid fast bacilli could be demonstrated by Ziehl Neelsen
stain in the vessel wall in only a single resected specimen
(with perforation).

Macroscopic and microscopic features
The ulcerative form of gross morphological type, with
strictures, and tuberculous perforation, and mesenteric
lymph node involvement, along with microscopic features
of caseating granuloma and AFB positivity were the most
common combination of findings.

DISCUSSION

Along with the increase in population and increased
incidence of pulmonary TB, that of abdominal TB has
also increased. This has been attributed to the emergence
of multi-drug resistant strains of Mycobacterium tuberculosis,
infection with human immunodeficiency virus (HIV) or
Acquired immunodeficiency syndrome (AIDS), along
with factors like poverty, overcrowding, inadequate public
health measures, partial anti-tuberculous therapy, and
influx of migrants, prevailing in different parts of the
world.[1,2,4,8,15,16,28,29]

Perforation
Reactive fibrosis of the peritoneum and formation of
adhesions with adjacent tissues accounts for the low
incidence (0-11% in adults, 3-4% in children, 2.5-6% at
autopsy, and 20% of all non-appendiceal perforations)
reported in literature.[6,15,16,18-20] However, in the present

Table 1: Acid fast bacilli positivity in caseating and non-caseating granulomas in the intestine,
lymph nodes, and mesentery
Granuloma

AFB positivity
Intestine

Caseating

Lymph node

Mesentery (%) (n 5 21)

Resected (%) (n 5 33)

Biopsy (%) (n 5 12)

Resected (%) (n 5 25)

Biopsy (%) (n 5 14)

8/18* (44.4)

2/6 (33.3)

8/22 (36.4)

5/11 (45.5)

Non-caseating

1/15 (6.7)

0/6 (0.0)

1/3 (33.3)

0/3 (0.0)

3/10 (30.0)
2/11 (18.2)

Total

9/33 (27.3)

2/12 (16.7)

9/25 (36.0)

5/14 (35.7)

5/21 (23.8)

*In one patient, acid fast bacilli were demonstrated in the vessel wall

Table 2: Number of cases with granuloma in
and around the vessel wall

Table 3: Relation between changes in
mesenteric vessels with macroscopic features

Granuloma

No. of
cases (%)
(n 5 45)*

Resected (%)
(n 5 33)*

Biopsies
(%)
(n 5 12)*

Type of vascular
involvement

In the vessel wall

13 (28.9)

12 (36.4)

1 (8.3)

Near the vessel wall

23 (51.1)

19 (57.6)

4 (33.3)

*Three resected specimens and one intestinal biopsy did not show any
granuloma

Stricture
(%) (n 5 29)

Perforation
(%) (n 5 30)

Ulcer (%)
(n 5 34)

Intravascular
granuloma

9 (31.0)

9 (30.0)

11 (32.4)

Granuloma near
vessel

15 (51.7)

17 (56.7)

18 (52.9)

Perivascular cuff

20 (69.0)

22 (73.3)

24 (70.6)

Table 4: Vasculitis in specimens of intestinal tuberculosis
Type of vascular involvement

All cases (n 5 45)* (%)
Resected (n 5 33)*
S

M

L

31 (93.9)
Granuloma in and near vessels

13 (41.9) 16 (51.6)
26 (100)

0 (0.0)

S

M

Resected (n 5 30)
S

5 (41.7)
2 (6.5)

26 (78.8)
Perivascular cuff

Cases with perforation (n 5 39) (%)

Biopsies (n 5 12)*

5 (100)
5 (100)

Biopsies (n 5 9)
L

26 (86.7)
0 (0)

13 (50.0) 12 (46.2)

5 (41.7)
0 (0.0)

M

22 (100)

M
4 (44.4)

1 (3.9)

22 (73.3)
0 (0)

S

0 (0.0) 0 (0.0) (0)

4 (100)

0 (0)

4 (44.4)
4 (100)

0 (0)

*Three resected specimens and one intestinal biopsy did not show any granuloma; S - small, M - medium, L - large sized vessels
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Figure 3: Intravascular granuloma: organizing thrombus due to
granulomatous inflammation causing occlusion of a muscular artery
(medium sized vessel). H and E × 100

Figure 4: Intravascular granuloma or organizing thrombus in a medium
sized vessel. H and E × 100

study, perforation was more common than that reported
previously (79.6% of all cases and 83.3% of resected
specimens). This observed discrepancy can partly be
explained by the fact that 71% of the patients presented
with an acute abdomen and that surgery is reserved mainly
for acute complications such as perforation and obstruction
or in cases where there is diagnostic uncertainty.

Acid fast bacilli by Ziehl Neelsen stain

Even then, ileal perforation, which is a relatively rare
complication in abdominal TB and is mostly attributed
to typhoid, seems not to be as uncommon, as shown by
the results. Perforation is reported to be more frequent in
immunocompromised patients, such as those with AIDS,
as the reduction in immunity leads to decreased fibrosis
and hence reduced healing.[2] An increased incidence
of perforation has been observed in patients who are
taking antituberculous treatment, due to reduction of
inflammatory response by therapy, before adequate
fibrosis has occurred, leading to poor healing of the ulcers
or a drug induced paradoxical reaction (caused by local
tissue immunity alterations in relation to mycobacterial
metabolic products).[4,15,16] This was seen in two patients
with perforation.
As most patients were from a low socioecomomic strata, it
is possible that malnutrition (and the resultant decrease in
cell mediated immunity, fibrosis, and healing) was a factor
in the pathogenesis and increased frequency of perforation
in abdominal TB in this study, as compared to a study of
patients from affluent areas.
Most of the perforations were solitary and located in the
ileum. Perforations were present both proximal to and
at the site of the stricture, as reported.[4,15,17,18] Multiple
perforations occur in 40% of the patients and are associated
with a poor prognosis.[15]
60

The total number of patients in whom AFB could
be demonstrated by ZN stain was 21 of 56 (37.5%).
Demonstration of AFB in the ZN-stained sections in
the necrotic debris or within the granuloma provides a
definitive diagnosis.[2,4,6,8,11,12,14] Therefore, any lesion of
the bowel showing epithelioid cell granulomas should be
carefully searched for tubercle bacilli.[14] Reports of AFB
positivity in intestinal TB in literature are quite variable;
from as low as 6-8%[4,7] to 53.4%.[15] Except for a few cases
in which a large number of tubercle bacilli were present,
most cases showed positivity only after a prolonged search.
AFB positivity was higher in caseating granulomas. Some
studies, however, report that the amount of caseation
bears no relationship to the ease with which bacilli are
demonstrated.[14] In one resected specimen with caseation
in the intestine, numerous mycobacteria were seen only in
granulomas without necrosis, and none in the caseous areas.
Mesenteric vasculopathy
Vasculitis is a well documented feature of tuberculosis of
the CNS,[22,23] lungs,[24] and kidney.[25] However, few studies
have evaluated the role of mesenteric vasculitis in the
natural history of intestinal tuberculosis.[26,27] One such study
observed changes in the large, medium, and small mesenteric
vessels, in patients with histologically proven intestinal
tuberculosis presenting with obstruction and perforation.[30]
Presence of granulomas in or adjacent to the vessel wall
(suggesting direct involvement), thrombus formation in
large and medium vessels, and subintimal fibrosis were also
observed. In addition, perivascular cuffing was present in
the intramural and subserosal vessels. Based on the above
Journal of Laboratory Physicians / Jul-Dec 2009 / Vol-1 / Issue-2
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findings, it was postulated that changes in the vessel wall
may lead to gut ischemia, which may contribute to the
development of ulcers, perforation, fibrosis, and strictures.[31]

6.

Endarteritis of submucosal vessels due to intravascular
granuloma, a feature seen in this study, has been reported
earlier and may have caused the mucosal ulceration and
perforation.[14] Organizing thrombus has been observed in
a case report.[28] Acid fast bacilli have been demonstrated
in the media and adventitia.[32]

9.

Involvement of mesenteric vessels in intestinal tuberculosis
and their role in the pathogenesis of intestinal changes has
been reported in a few studies only. In the present study, the
mesenteric vessels in the resected specimens were dissected
and observed for vascular changes. Intramural blood
vessels were also specifically studied for the presence of
granulomatous inflammation and acid fast bacilli. This was
done in order to determine the role and type of vascular
involvement in gastrointestinal tuberculosis.

7.
8.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Granulomas were seen in and near medium and small-sized
vessels, suggesting a direct involvement. Intravascular
organizing thrombus, due to granulomatous inflammation,
leading to occlusion of the lumen of the vessel, was present
in the medium (muscular) arteries. Perivascular cuffing was,
however, noted in the intramural and subserosal (small)
vessels only and is probably a non-specific finding.
In conclusion, involvement of mesenteric vasculature by
granulomatous inflammation was commonly associated
with the ulcerative type with perforation, suggesting that
tissue breakdown due to ischemia, caused by vascular
thrombosis, plays a role in the pathogenesis of perforation
in intestinal tuberculosis.
This, therefore, implies that vasculitis plays an important
role in the natural history of abdominal tuberculosis.
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