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Abstract

Objective: To determine the frequency of intestinal tuberculosis in intestinal biopsy specimens and to
evaluate its histopathological features and anatomical distribution.

Study Design: Descriptive cross-sectional study.

Place and Duration of Study: Department of Pathology, King Edward Medical University, from June
2025 to September 2025.

Methodology: A total of 83 intestinal biopsy specimens were included through non-probability
consecutive sampling. Demographic details including age and gender were recorded. Specimens were
fixed in formalin, processed routinely, and stained with hematoxylin and eosin. Cases diagnosed as
intestinal tuberculosis underwent Ziehl-Neelsen staining for acid-fast bacilli detection. Data were
analyzed using SPSS version 23.

Results: The mean age of patients was 36.8 £ 14.2 years, and 46 (55.4%) were males. Intestinal
tuberculosis was diagnosed in 11 (13.3%) cases. The ileocecal region was the most frequently involved
site (54.5%), followed by the ileum (27.3%). Epithelioid cell granulomas were present in all cases (100%),
caseous necrosis in 63.6%, Langhans giant cells in 72.7%, and lymphoid aggregates in 81.8%. Mucosal
ulceration was observed in 45.5% of cases. Ziehl-Neelsen staining was positive in 27.3% of cases.
Conclusion: Intestinal tuberculosis constitutes a considerable proportion of intestinal biopsy diagnoses in
endemic regions. Granulomatous inflammation with caseous necrosis remains the key histopathological
feature, while Ziehl-Neelsen staining demonstrates limited sensitivity.

Key Words: Intestinal tuberculosis, Biopsy, Granuloma, Caseous necrosis, Ileocecal region, Ziehl—
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INTRODUCTION

Tuberculosis is highly communicable disease whose morbidity and mortality rate continue to increase. In 2021, the incidence
rate of TB rose by 3.6% and an estimated 10.6 million individuals were affected all over the world. Pakistan is the country of
WHO Eastern Mediterranean Region that is included in the high-burden countries of TB list in the year 2021-2025 [1]. The
Global TB report by WHO 2022 claims that the total TB incidence in Pakistan is 264 per 100 000 population annually with
21 per 100 000 as mortality rate in HIV negative patient [2]. As per the statistics presented by Centers of Disease Control and
Prevention (CDC), tuberculosis rate of incidence in USA in the year 2021 is 2.4 per 100 000 population [3]. Intestinal
tuberculosis was found to be 12 percent frequency [11]. In Pakistan, extra pulmonary site of TB mostly prevalent is Abdominal
Tuberculosis including Intestinal tuberculosis (ITB). One study carried out in Pakistan showed that 85 percent cases of ITB
were in the ileal and ileocecal segment and then jejunum [4]. ITB has non-specific clinical disease manifestations such as
abdominal pain, weight loss, abdominal distention and fever [5]. The resultant severe complications are intestinal obstruction,
fistula formation, mesenteric lymphadenitis, intestinal perforation and ultimately death [6]. ITB can be diagnosed using
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endoscopy, histopathological study, microbiological examination, TB-PCR and culture among several others. The most
frequent endoscopic appearance 5 is mucosal erosion as well as hyperaemia and edema.

Some common histopathological characteristics of ITB are caseating Granulomas, Langhans giant cells, epithelioid
histiocytes and submucosal inflammation. The research on the outcomes of various literature articles revealed that granulomas
and caseous necrosis were observed in only 13 to 33 percent of suspected and confirmed cases of ITB [7]. Abdominal
malignancies and inflammatory bowel disease (primarily Crohn) have an equivalent clinical manifestation to intestinal
tuberculosis [5,8]. Some of the recent reports indicate that the TB endemic regions such as our neighbouring India have
experienced a rise in IBD disease burden [8]. Changing histopathological characteristics and association with similar clinical
presentations pose the challenge of diagnosing ITB and hence cause greater morbidity and mortality [5,9]. Most cases do not
present the typical histological characteristics (e.g. caseous necrosis, Langhans giant cells) thus complicating the diagnosis.
Besides that unsuitable grossing method also results in under diagnosis.

Objectives
e To determine the frequency of Intestinal Tuberculosis in Intestinal biopsies received at Department of Pathology,
KEMU.

e To assess frequency of histological features seen in intestinal tuberculosis.
e  To determine common site/segment involved by Intestinal tuberculosis.

METHODOLOGY

This descriptive, cross-sectional study was conducted at the Department of Pathology, King Edward Medical University,
Lahore from June 2025 to September 2025. A sample size of 83 patients was estimated at a 95% confidence level and 7%
absolute precision, based on an expected prevalence of Abdominal Tuberculosis in Punjab, Pakistan, of 12% [11]. Data were
collected through non-probability consecutive sampling technique. Patients of both genders and all age groups were included.
All intestinal biopsy specimens received in the department during the study period were included. Autolysed specimens were
excluded. Patients with a history of chemotherapy were also excluded from the study.

Data collection

The study included 83 intestinal biopsy specimens that met the inclusion criteria but the informed consent was obtained where
necessary. The demographic information such as age, gender, and identification number were taken. All the specimens were
soaked in formalin overnight. Following standard processing, 3-5 um thick sections were made and stained by use of
hematoxylin and eosin using standard staining procedures. Two consultant pathologists examined the stained sections under
a light microscope in an independent manner to keep the biases of the observer to a minimum. The ultimate diagnosis,
histologic characteristics by operational definitions, site of intestinal involvement was documented. Cases that were suspected
to have intestinal tuberculosis were subjected to Ziehl-Neelsen staining on carbolfuchsin as the primary stain and methylene
blue as the counter stain to identify the presence of acid-fast bacilli. All the results were recorded on a preform pro forma.
Data analysis

Data will be entered and analysed by using SPSS 23. Quantitative variables such as age were presented as mean and standard
deviation. Qualitative variables including gender, presence of intestinal tuberculosis, histological features, and site involved
were presented as frequencies and percentages. Stratification was performed for age, gender, duration of symptoms, and
residence. The chi-square test was applied post-stratification to assess associations. A p-value of 0.05 or less was considered
statistically significant.

RESULTS

Data were collected from 83 patients, mean age was 36.8 + 14.2 years, with the majority of patients belonging to the 2140
years age group (34, 41.0%), followed by 41-60 years (25, 30.1%). Patients aged <20 years and >60 years each constituted
12 (14.5%). Males were slightly predominant, accounting for 46 (55.4%) cases, while females comprised 37 (44.6%).
Intestinal tuberculosis was diagnosed in 11 (13.3%) cases, whereas 72 (86.7%) had other diagnoses. Among confirmed
intestinal tuberculosis cases, the ileocecal region was the most commonly involved site (6, 54.5%), followed by the ileum (3,
27.3%), while colon and jejunum were involved in one case (9.1%) each.

Table 1. Baseline Demographic Characteristics of Patients Undergoing Intestinal Biopsy (N = 83)

Variable n (%) / Mean £ SD
Age (years), Mean = SD 36.8+14.2

<20 years 12 (14.5)

21-40 years 34 (41.0)

41-60 years 25(30.1)

>60 years 12 (14.5)

Male 46 (55.4)
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Female 37 (44.6)
Intestinal Tuberculosis 11 (13.3)
Other Diagnoses 72 (86.7)
Site of Involvement
Ileocecal region 6 (54.5)
Ileum 3(27.3)
Colon 1(9.1)
Jejunum 1(9.1)

Epithelioid cell granulomas were present in all cases (11, 100%). Caseous necrosis was identified in 7 (63.6%) cases.
Langhans giant cells were observed in 8 (72.7%), and lymphoid aggregates were noted in 9 (81.8%) cases. Mucosal ulceration
was present in 5 (45.5%), while transmural inflammation was observed in 6 (54.5%) cases. Acid-fast bacilli were detected on
Ziehl-Neelsen staining in 3 (27.3%) cases.

Table 2. Histopathological Features Observed in Intestinal Tuberculosis Cases (n = 11)

Histological Feature n (%)

Epithelioid cell granulomas 11 (100)
Caseous necrosis 7 (63.6)
Langhans giant cells 8(72.7)
Lymphoid aggregates 9 (81.8)
Mucosal ulceration 5(45.5)
Transmural inflammation 6 (54.5)
Acid-fast bacilli (ZN positive) 3(27.3)

Caseous necrosis was observed in 4 of 6 (66.7%) ileocecal cases, 2 of 3 (66.7%) ileal cases, and the single jejunal case (100%),
but was absent in the colonic case. Langhans giant cells were most frequent in ileocecal cases (5, 83.3%). Lymphoid
aggregates were widely distributed, present in 83.3% of ileocecal cases and in all colon and jejunal cases. Mucosal ulceration
was most common in ileal cases (66.7%) followed by ileocecal cases (50.0%). Acid-fast bacilli positivity was limited to
ileocecal and ileal sites (33.3% each).

Table 3. Distribution of Key Histological Features According to Site of Involvement (n = 11)

Feature Ileocecal (n=6) Ileum (n=3) Colon (n=1) Jejunum (n=1)
Caseous necrosis 4 (66.7) 2 (66.7) 0(0) 1 (100)
Langhans giant cells 5(83.3) 2 (66.7) 0(0) 1 (100)
Lymphoid aggregates 5(83.3) 2 (66.7) 1(100) 1 (100)
Mucosal ulceration 3 (50.0) 2 (66.7) 0(0) 0(0)

AFB positivity 2 (33.3) 1(33.3) 0(0) 0(0)

Among ITB cases, 6 (54.5%) patients were aged <40 years and 5 (45.5%) were >40 years. Similarly, 6 (54.5%) were male
and 5 (45.5%) were female. No statistically significant association was observed between intestinal tuberculosis and age
(p=0.94) or gender (p=0.95) using chi-square test.

Table 4. Stratified Analysis of Intestinal Tuberculosis by Age and Gender (N = 83)

Variable ITB (n=11) n (%) Non-ITB (n=72) n (%) p-value
Age <40 years 6 (54.5) 40 (55.6) 0.94
Age >40 years 5(45.5) 32 (44.4) 0.94
Male 6 (54.5) 40 (55.6) 0.95
Female 5(45.5) 32 (444 0.95

Chi-square test applied.

Granuloma formation was universally present (100%). Caseous necrosis was identified in 63.6% of cases, Langhans giant
cells in 72.7%, and lymphoid aggregates in 81.8%. Mucosal ulceration was present in 45.5% of cases. Ziehl-Neelsen staining
demonstrated limited sensitivity, with positivity in only 27.3% of cases.

Table 5. Diagnostic Yield of Histological and ZN Staining Features in Intestinal Tuberculosis Cases (n =11)

Diagnostic Parameter Positive n (%) Negative n (%)
Granuloma formation 11 (100) 0(0)

Caseous necrosis 7 (63.6) 4 (36.4)
Langhans giant cells 8 (72.7) 3(273)
Lymphoid aggregates 9 (81.8) 2 (18.2)
Mucosal ulceration 5 (45.5) 6 (54.5)
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| AFB on ZN stain | 3(27.3) | 8(72.7)
DISCUSSION

This paper assessed the prevalence and tissue histopathology of intestinal tuberculosis in intestinal biopsy samples, and it
provided a prevalence rate of 13.3 on the population studied. This percentage agrees with already documented prevalence
rates of abdominal tuberculosis in Punjab, Pakistan where intestinal involvement is still a major clinical issue. The fact that
intestinal tuberculosis was persistent in the biopsy samples implies the presence of tuberculosis in the endemic area, and the
fact that it should be high in the index of suspicion in patients with chronic abdominal symptoms. Most of the cases were
registered among the younger adults especially in the 21-40 years category [12]. This observation is in line with the national
and regional statistics that indicate that tuberculosis affects the economically productive group of people disproportionately.
The males were slightly more affected than the females, but the association was not significant. Other regional studies have
also reported similar gender distributions leading to the presumption that exposure risk and socioeconomic factors may have
a greater role than biological sex differences [13].

The ileocecal site most often involved anatomical site (54.5%), with the ileum coming next. The literature largely supports
this predilection, and is explained by the fact that the area has abundant lymphoid tissue (Peyer patches), relative stasis and a
very low level of intestinal activity which supports mycobacterial implantation and growth [14-16]. The fact that jejunal and
colonic involvement in this study was low also reinforces disease distribution patterns. Granulomatous inflammation was the
hallmark of epithelioid cell granulomas observed in all confirmed cases. Caseous necrosis was detected in 63.6% of cases,
and it is the most specific morphological characteristic that is indicative of tuberculosis. Nevertheless, the fact that it is not
present in all the cases makes it more difficult to diagnose it, especially when distinguishing intestinal tuberculosis and Crohn
disease as well as other granulomatous diseases. Evidence of Langhans giant cells and lymphoid aggregates has been found
in a significant number of cases, thereby supporting their diagnostic utility [17-19].

Ziehl-Neelsen staining was sensitive only in 27.3% of cases with the only indication of acid-fast bacilli. The observation is in
line with the already published data that indicate AFB positivity in intestinal biopsies is not high as the disease is
paucibacillary. Consequently, ZN staining alone can lead to underdiagnosis and histopathological analysis is the foundation
of diagnosis in limited resources. There was also mucosal ulceration and transmural inflammation that was evident in a
significant proportion of cases, demonstrating the chronic inflammatory pathogenesis of intestinal tuberculosis. The
transmural inflammation adds importance to the clinical pathological correlation, especially in the distinction between the
inflammatory bowel disease and other conditions [20].

In this work, some limitations are worth mentioning. The sample was rather limited, comprising only one tertiary care facility,
which could limit the generalizability of the results to the rest of the population. The cross-sectional type of study constrained
cause-effect and the evaluation of long-term results. The need for Ziehl-Neelsen stain was low, and sophisticated diagnostic
tests like PCR or GeneXpert were not done, and this might have contributed to the underdiagnosis of the paucibacillary cases.
Also, there was a lack of clinical and radiological correlation and distinction between granulomatous and other diseases like
Crohn’s disease was based majorly on the histopathological characteristics.

CONCLUSION

It is concluded that intestinal tuberculosis continues to represent a significant proportion of intestinal biopsy diagnoses in
endemic regions, accounting for 13.3% in this study. The ileocecal region remains the most commonly involved site.
Granulomatous inflammation with epithelioid cells was observed in all cases, while caseous necrosis and Langhans giant cells
were present in most cases, underscoring their diagnostic importance. Ziehl-Neelsen staining demonstrated limited sensitivity,
highlighting that histopathological assessment remains the cornerstone of diagnosis, particularly in resource-limited settings.

REFERENCES

1. Global tuberculosis report 2022 [Internet]. World Health Organization. World Health Organization; [cited 2023Feb5].
Available from: https://www.who.int/publications-detail-redirect/9789240061729

2. TB report - apps on Google Play [Internet]. Google. Google; [cited 2023Feb5]. Available from:
https://play.google.com/store/apps/details?id=uk.co.adappt.whotbreport&gl=US

3. TB incidence in the U.S. [Internet]. Centers for Disease Control and Prevention. Centers for Disease Control and
Prevention; 2022 [cited 2023Feb5]. Available from: https://www.cdc.gov/tb/statistics/tbcases.htm

4. Ahmad QA, Sarwar MZ, Fatimah N, Ahmed AS, Changaizi SH, Ayyaz M. Acute presentation and management of
abdominal tuberculosis. J Coll Physicians Surg Pak 2020; 30(2):129-133

5. Cheng W, Zhang S, Li Y, Wang J, Li J. Intestinal tuberculosis: Clinico-pathological profile and the importance of a high
degree of suspicion. Tropical Medicine & International Health. 2018;24(1):81-90.

3069


https://play.google.com/store/apps/details?id=uk.co.adappt.whotbreport&gl=US

TPM Vol. 32, No. S8, 2025 ‘ Open Access
ISSN: 1972-6325 - —

https://www.tpmap.org/

6. Rehman SA-ur-, Ahmad F, Khan MY, Ali N. Frequency of intestinal tuberculosis in patients of intestinal perforation
presenting in surgical emergency [Internet]. Pakistan Journal of Surgery . 2022. Available from:
http://www.pjs.com.pk/journal_pdfs/jan_mar22/30.pdf

7. Maulahela, H., Simadibrata, M., Nelwan, E.J. et al. Recent advances in the diagnosis of intestinal tuberculosis. BMC
Gastroenterol 22, 89 (2022). https://doi.org/10.1186/s12876-022-02171-71

8. Kedia S, Das P, Madhusudhan KS, Dattagupta S, Sharma R, Sahni P, et al. Differentiating crohn’s disease from intestinal
tuberculosis. World Journal of Gastroenterology. 2019;25(4):418-32.

9. Kumar V, Abbas AK, Aster JC. Robbins and Cotran pathologic basis of disease. Philidelphia: Elsevier; 2015.

10. Small & Large Intestine | SEER training [Internet]. Available from:
https://training.seer.cancer.gov/anatomy/digestive/regions/intestine.html

11. Tahseen S, Khanzada FM, Baloch AQ, Abbas Q, Bhutto MM, Alizai AW, et al. Extrapulmonary tuberculosis in Pakistan-
A nation-wide multicenter retrospective study. PLoS ONE [Internet]. 2020 Apr 28;15(4):¢0232134. Available from:
https://pubmed.ncbi.nlm.nih.gov/32343714/

12. Al-Zanbagi AB, Shariff MK. Gastrointestinal tuberculosis: A systematic review of epidemiology, presentation, diagnosis
and treatment. Saudi J Gastroenterol. 2021 Sep-Oct;27(5):261-274. doi: 10.4103/sjg.sjg 148 21. PMID: 34213424; PMCID:
PMC8555774.

13. Gonchar, T., De Robertis, M. S., Giither, C., Lobel, M., & Kleemann, T. (2025). Gastrointestinal Tuberculosis: Clinical
Presentations and Diagnostic Approaches. Journal of Clinical Medicine, 14(13), 4398. https://doi.org/10.3390/jcm 14134398
14. Aljarallah BM. Clinical Study of Intestinal Tuberculosis and its Response to Short Course Anti-Tuberculosis Therapy.
Journal of Pioneering Medical Sciences. 2025 Jan;14(S1):456-463.

15. Monreal-Robles, R.; Gonzalez-Gonzalez, J.A.; Sordia-Ramirez, J.; Ruiz-Holguin, E.; Negreros-Osuna, A.A.; de la Rosa-
Pacheco, S.; Soto-Moncivais, B.; Rendon, A. High mortality due to gastrointestinal TB in HIV and non-HIV patients. /nt. J.
Tuberc. Lung Dis. 2022, 26, 348-355.

16. Maulahela, H.; Simadibrata, M.; Nelwan, E.J.; Rahadiani, N.; Renesteen, E.; Suwarti, S.W.T.; Anggraini, Y.W. Recent
advances in the diagnosis of intestinal tuberculosis. BMC Gastroenterol. 2022, 22, 89.

17. Choudhury, A.; Dhillon, J.; Sekar, A.; Gupta, P.; Singh, H.; Sharma, V. Differentiating gastrointestinal tuberculosis and
Crohn’s disease- a comprehensive review. BMC Gastroenterol. 2023, 23, 246.

18.Sato, R.; Nagai, H.; Matsui, H.; Yamane, A.; Kawashima, M.; Higa, K.; Nakamura, S.; Ohshima, N.; Tamura, A.;
Hebisawa, A. Ten Cases of Intestinal Tuberculosis Which Were Initially Misdiagnosed as Inflammatory Bowel
Disease. Intern. Med. 2019, 58, 2003-2008.

19.Liu, F.; Tang, J.; Ye, L.; Tan, J.; Qiu, Y.; Hu, F.; He, J.; Chen, B.; He, Y.; Zeng, Z.; et al. Prophylactic Antitubercular
Therapy Is Associated With Accelerated Disease Progression in Patients With Crohn’s Disease Receiving Anti-TNF Therapy:
A Retrospective Multicenter Study. Clin. Transl. Gastroenterol. 2022, 13, ¢00493

20. Bharti, Sushma; Chopra, Saumya'. An Incidental Finding of Primary Colonic Tuberculosis Disguising Itself as Colon
Cancer. Journal of the Scientific Society 51(3):p 487-490, Jul-Sep 2024. | DOI: 10.4103/jss.jss_127 24

3070


https://pubmed.ncbi.nlm.nih.gov/32343714/
https://doi.org/10.3390/jcm14134398

