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Totally laparoscopic treatment
of intestinal tuberculosis
complicated with bowel
perforation: The first case report
in worldwide literature with a
brief review
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Introduction: Bowel perforation is a relatively rare presentation of abdominal
tuberculosis, whose diagnosis is challenging but fundamental to minimize
morbidity and mortality. Laparoscopy is considered an effective modality for
diagnosis, but its role in surgical treatment is still not established. We
reported the first worldwide case of totally laparoscopic treatment of
intestinal tuberculosis complicated with bowel perforation.
Case presentation: A 30-year-old man with a history of weight loss, preceded
by 2 years of nonproductive cough, was admitted to the Infectious Disease
Department with a presumed diagnosis of tuberculosis. A microbiological
culture test confirmed the diagnosis, and the patient undertook quadruple
antituberculous therapy. During hospitalization, he presented sudden
abdominal pain, fever, and vomit. An abdominal CT scan showed small
bowel perforation with granulomatous reaction. Laparoscopy was performed
and revealed a 2 cm perforation on the medium ileum. Small bowel
resection and totally intracorporeal side-to-side anastomosis were
performed. No complication occurred until a clinical follow-up of 2 months.
Conclusion: In consideration of the increasing incidence of intestinal TB in
both underdeveloped and Western countries, the diagnosis of this pathology
should be taken into account in high-risk patients. Probably, the diagnostic
challenges and emergency settings of intestinal TB with perforation and
peritonitis, together with the lack of standardized guidelines regarding
surgical management, make the use of laparoscopy apparently arduous, but
the known advantages of laparoscopy and its technical feasibility should
make it a conceivable option for the treatment of complicated cases.
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Introduction

Tuberculosis (TB) is an infectious disease caused by
Mycobacterium tuberculosis, a member of the M. tuberculosis
complex. It is a major global health concern since more than
1.7 billion people (approximately 22% of the world
population) are estimated to be infected with M. tuberculosis
(1). According to the World Health Organization (WHO), the
global incidence of TB peaked around 2003 and appeared to
be declining slowly (2). COVID-19 pandemic (3) has led to a
large decrease in the number of people newly diagnosed with
TB, while the number of people who died from TB increased.

TB is a multisystem disease that primarily affects the lungs
[referred to as pulmonary TB (PTB)]; however, it can affect
any organ of the body wherein it is termed extrapulmonary
TB (EPTB) (4). According to WHO, PTB and EPTB comprise
84% and 16% of all TB cases, respectively (5). The incidence
of the forms of EPTB varies among countries, with the most
commonly reported sites being the lymphatic, skeletal system,
and pleura (6–10), followed by the urinary system, digestive
system, cerebrospinal meninges, and breast (11). In Europe,
abdominal tuberculosis is the sixth most prevalent presentation
of extrapulmonary tuberculosis, comprising around 5% of all
cases of TB worldwide (12). The relevance of this rare
manifestation of TB has recently increased due to the influx of
immigration and the prevalence of HIV infection, which are
the main risk factors for the development of abdominal TB (4).

Abdominal involvement can occur during primary infection or

following secondary reactivation. For instance, extrapulmonary

tuberculosis, such as appendicular tuberculosis (ATB) and

thyroid tuberculosis, has been described even in the primary

form without any evidence of the disease elsewhere (13, 14).

Routes of infection of the gastrointestinal tract include
ingestion of infected milk or sputum, hematogenous spread
from distant tubercular focus, or contagious from infected
adjacent foci and through lymphatic channels (12). Even
though several internal organs can be involved, the most
common sites include the peritoneum, bowel, especially the
ileocecal area and/or lymph nodes (15). Among clinical
manifestations that can occur in intestinal TB, including
abdominal pain, diarrhea, lower gastrointestinal bleeding,
constipation, and constitutional symptoms (fever, malaise,
night sweats, anorexia, and weight loss), several complications
figure an acute abdomen that could require surgical
intervention, such as fistula, intestinal strictures (16), bowel
obstruction, intussusception (17), and perforation (18, 19).
Bowel perforation is an uncommon complication of intestinal
TB that may occur more commonly in hypertrophic variety
due to the reactive thickening of the peritoneum and
subsequent adhesion formations that may subsequently
perforate (20). Moreover, intestinal perforation has been
described as a paradoxical reaction to antitubercular therapy
(21). Although the pathophysiological mechanism is not fully
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understood, it is believed that a decrease in bacterial load
would stimulate a host delayed-type hypersensitivity response
with subsequent tissue damage (22). The diagnosis of
intestinal TB could be challenging since its clinical
manifestations and radiologic features can mimic other
diseases, especially Crohn’s disease (23). Relevant
epidemiologic factors (endemic area, immunocompromised
patients) and a high index of suspicion by the clinician need
to be maintained to make the appropriate diagnosis. CT is the
most helpful imaging modality to evaluate abdominal TB. It
can show the site and extent of the inflammatory process.

Chest radiography should be performed to support the
diagnosis of TB, even though a normal chest x-ray does not
exclude the disease (24). Definitive diagnosis can be
established by demonstration of M. tuberculosis in peritoneal
fluid, a biopsy specimen of an involved site, obtained through
laparoscopy (sensitivity and specificity of 93% and 98%,
respectively (25, 26), or endoscopy, or via mycobacterial
culture and/or nucleic acid amplification test (NAAT) (27–
29). On microscopic examination, three gross forms of
intestinal tuberculosis are classically described: ulcerative,
hypertrophic, and ulcerohypertrophic (12, 15, 20, 30).
However, histologic features, like the presence of caseating
granulomas, with or without demonstration of acid-fast bacilli,
are suggestive of TB but are not pathognomonic (21, 22, 29).
We report a case of intestinal tuberculosis complicated by
ileal perforation with concurrent peritonitis, which was treated
surgically through a laparoscopic approach. To our
knowledge, this is the first case in worldwide literature of
totally laparoscopic treatment of bowel perforation due to
gastrointestinal tuberculosis. An appropriate diagnostic
pathway was followed, including laboratory, instrumental and
intraoperative findings. This case report has been reported in
line with the CARE guidelines.
Patient information

A 30-year-old man of Chinese origin was admitted to the

Infectious Diseases Department of our University Hospital

with a 2 month history of progressively weight loss, preceded

by 2 years of nonproductive cough. No other diseases are

known in the patient’s past history. Unfortunately, linguistic

barriers made communication with the patient difficult, and

no further information regarding his history, including family

and psychosocial history, could be obtained.
Clinical findings

On admission, the patient was cachectic (BMI 16.5) and had

a high respiratory rate (RR 34/min), fever (body temperature

38.5 °C), and nonproductive cough with thoracic pain. Sars-
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Cov-2 nasopharyngeal swab test resulted negative.

Microbiological tests for HIV and hepatitis viruses resulted

negative.
Timeline

In Figure 1, we describe the timeline of diagnostic

assessment, surgical procedure, and outcome.
Diagnostic assessment

The antituberculosis test, including Ziehl–Neelsen stain on

sputum smear examination, TB-PCR, and the microbiological

culture test resulted positive. The patient started a quadruple

antituberculous therapy (rifampicin 600 mg; isoniazid 300 mg;

pyrazinamide 1,500 mg; ethambutol 1,200 mg). Imaging

evaluation through thoracic and abdominal contrast-enhanced

CT scanning showed multiple areas of consolidation with

cavitation (maximum diameter 35 mm) and mediastinal
FIGURE 1

Timeline of diagnostic assessment, procedures, and outcomes.
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lymphadenopathy (Figures 2A,B). The blood culture test

resulted negative. On the 11th day of hospitalization, the

patient presented sudden lower abdominal pain, vomit, and

hyperpyrexia. On examination, he appeared debilitated, had a

high respiratory rate (RR 40/min) and a high cardiac rate (HR

115 bpm), and the abdomen was rigid, with generalized

tenderness. Bowel sounds were absent. In the laboratory tests,

hemoglobin was 11.9 g/dl and the white blood cell (WBC)

count was 29.39×103/µl. An abdominal CT scan showed small

bowel perforation with granulomatous reaction compatible

with intestinal tuberculosis (Figures 2C,D)
Therapeutic intervention

With a preoperative clinical and radiological diagnosis of

small bowel perforation secondary to likely intestinal

tuberculosis, written informed consent for emergency surgery

was obtained. Surgery was performed by a young surgeon.

Regarding the surgical approach, despite marked distension of

the stomach and small bowel with multiple air-fluid levels,
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FIGURE 2

(A,B) Thoracic contrast-enhanced CT scan showing multiples areas of consolidation with cavitation (maximum diameter 35 mm) and mediastinal
lymphadenopathy. (C,D) Abdominal CT scan showing small bowel perforation with granulomatous reaction compatible with tuberculosis.

FIGURE 3

(A–C) Laparoscopic exploration with generalized purulent peritonitis with enteric fluid and granulomatous reaction. (D) Medium ileal 2 cm
perforation. (E) Laparoscopic resection with the use of the Harmonic ACE device. (F) Intracorporeal side-to-side anastomosis. (G,H) Closure of
enterotomy with double line continuous barbed suture (V-Loc 3-0, Medtronic).

Di Buono et al. 10.3389/fsurg.2022.956124
laparoscopy was considered a conceivable option. The patient

was positioned supine with both arms tucked. The surgeon

and camera operator were located on the patient’s left side. A

urinary catheter was placed. Pneumoperitoneum was induced

through an open trans-umbilical technique with the

placement of a 12 mm optical trocar (31). Other two 5 mm
Frontiers in Surgery 04
ports were inserted, one in the suprapubic region and one in

the left flank like in laparoscopic appendectomy (32).

Laparoscopic exploration revealed conspicuous purulent

peritoneal fluid that was sent for microbiology examination

and dilation of small bowel loops that reduced the size of the

operating space (Figure 3). The laparoscopic maneuvers were
frontiersin.org
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very difficult because of the inflammation and multiple severe

adhesions of the medium ileum. A 2 cm perforation on the

medium-terminal ileum was identified. We performed a

resection of a tract of 20 cm of medium ileum, including the

site of perforation, using ultrasonic devices (Harmonic ACE+7

Shears with Advanced Hemostasis) and a linear surgical

stapler (Echelon Flex 45 mm, white reload), followed by

totally intracorporeal side-to-side mechanical anastomosis

(Echelon Flex 45 mm, white reload). Stapler-access

enterotomy was closed through double line continuous barbed

suture (V-Loc 3–0, Medtronic) (33). Exploration of intestinal

loops, from ileocecal valve to Treitz ligament, did not

evidence further macroscopically detectable lesions. Irrigation

and suction with warm saline solution (around 5 L) were

conducted, and a drain was placed in the pelvic cavity.
Follow-up and outcome

After surgery, the patient was admitted to the intensive care

unit (ICU), and on the first postoperative day (POD), the

patient was successfully extubated and oral feeding was
FIGURE 4

(A) macroscopic view of the ileum after formalic fixation. (B) Particular of the st
infiltrate with multiple caseating granulomas and vascular stasis (H&E stain,
destroy glandular elements (H&E stain, original magnification 100×). (E) C
original magnification 200×). (F–G) Ziehl–Neelsen staining showing multip
phagocytosed by histiocytes (arrows) (Ziehl–Neelsen stain, original magnifica
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started. On the fifth POD, we transferred the patient to the

Infectious Disease Department. Peritoneal fluid culture found

Enterococcus faecium and Streptococcus gordonii; therefore,

intravenous antibiotic therapy with meropenem (1 g every

8 h) and quadruple antituberculous treatment (rifampicin

600 mg single daily administration; isoniazid 300 mg single

daily administration; pyrazinamide 1,500 mg single daily

administration; ethambutol 1,200 mg every 12 h) were

administered. No complications occurred until a clinical

follow-up of 2 months. The pathological macroscopic

examination showed that the ileum wall was widely thickened

with a stenotic tract covered by fibrinous exudate and

brownish-gray color; two areas of perforation were found, one

of 2 × 1.2 cm and one of 3 × 1 cm (Figures 3A,B). The

histologic examination showed multiple mucosal erosions with

a transmural acute and chronic inflammatory cell infiltrate

associated with the granulomatous reaction, multiple

Langhans giant cells, and diffuse areas of caseous necrosis

(Figures 4C–E). Vascular stasis and blood congestion have

been found in the submucosa and muscularis tunicae. Ziehl–

Neelsen staining confirmed the presence of acid-fast bacilli

(Figures. 4F,G).
enotic tract covered by fibrinous exudate. (C) Transmural inflammatory
original magnification 40×). (D) Granulomatous chronic inflammation
aseous granuloma with a Langhans multinucleated cell (H&E stain,
le diffuse acid-fast bacilli fluctuating in the stroma and sometimes
tion 1000×).
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Discussion

Although rare, there is an increasing incidence of abdominal
tuberculosis in developed countries. The diagnosis of this disease
continues to pose significant challenges, but early recognition is
fundamental to minimize morbidity and mortality (34). The

treatment is primary pharmacological, but surgical intervention
is needed when complications occur or when the diagnosis is
uncertain. It is reported that 20%–40% of abdominal
tuberculosis cases present acutely and need emergency surgery

(35–37). Surgeries performed include radical resections,
enteroenterostomy or ileotransverse anastomosis (12), and
conservative surgeries, such as strictureplasty and adhesiolysis
(38). Being a systemic disease, surgery should be more

conservative as possible and should consider the
malnourishment of patients, especially when performing radical
resections, and the risk of recurrence (37). Laparoscopy is
considered an effective modality for diagnosis (39) since it

allows differential diagnosis of diseases that can mimic
gastrointestinal TB (Crohn’s disease, lymphoma, and
malignancies) and represents one of the main tools for
obtaining biopsies (40). However, its role in the surgical

treatment of complicated abdominal TB is still not established,
and most of the cases of patients with gastrointestinal TB
presenting with acute abdomen requiring emergency surgery
report the use of emergency laparotomy. The use of laparoscopy

in the treatment pathway of patients with suspected abdominal
TB is described in a few articles, even though neither small
bowel perforation nor totally laparoscopic anastomosis was
reported. Mousa et al. (35), in their retrospective study, signaled

that five out of thirteen patients with abdominal TB requiring
surgical intervention were treated with laparoscopy and three
were converted to open surgery. Entirely performed laparoscopic
surgeries comprised only cholecystectomy and diagnostic biopsy.

Souhaib et al. (41) described the use of laparoscopy for a 33-
year-old female patient with suspected acute cholecystitis.
Explorative laparoscopy revealed a duodenal ulcer, blocked by
the gallbladder, caused by tuberculosis involvement and, after

conversion to open surgery, cholecystectomy was performed.
Sasse et al. (42) carried out laparoscopic surgery to perform a
peritoneal biopsy and a protective ileostomy. To our knowledge,
this is the first case report of intestinal perforation due to

abdominal TB in which totally laparoscopic bowel resection and
intracorporeal anastomosis were achieved, reporting satisfactory
recovery on clinical follow-up. Coccolini et al. (43) conducted a
retrospective review of cases of intestinal perforation due to

abdominal TB published until 2009 and considered 54 articles,
including 622 patients. The review highlighted the use of the
laparoscopic approach only in an elective diagnostic setting,
while its use in the emergency was not advised and its role in

treatment was not proposed. Limitations encountered included
the small size of the operating field, especially when multiple
adhesions existed, thus preventing adequate laparoscopic
Frontiers in Surgery 06
inspection (44). Lack of evidence regarding the safeness and

feasibility of the laparoscopic approach in the emergency setting,
together with the lack of standardized guidelines regarding the
surgical management of intestinal TB, could explain the
reticence of surgeons, even if this approach could minimize

hospital stay when it can be safely applied.
Data availability statement

The original contributions presented in the study are

included in the article/Supplementary Material, further

inquiries can be directed to the corresponding author.
Ethics statement

Ethical review and approval were not required for the study

on human participants in accordance with the local legislation

and institutional requirements. The patients/participants

provided their written informed consent to participate in this

study. Written informed consent was obtained from the

individual(s) for the publication of any potentially identifiable

images or data included in this article.
Author contributions

All of the authors have read and approved the final

manuscript. All authors contributed significantly to the

present research. All of the authors participated substantially

in the conception, design, and execution of the study and the

analysis and interpretation of the data; all authors also

participated substantially in the drafting and editing of the

manuscript. All authors contributed to the article and

approved the submitted version.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their

affiliated organizations, or those of the publisher, the editors

and the reviewers. Any product that may be evaluated in this

article, or claim that may be made by its manufacturer, is not

guaranteed or endorsed by the publisher.
frontiersin.org

https://doi.org/10.3389/fsurg.2022.956124
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/


Di Buono et al. 10.3389/fsurg.2022.956124
References
1. Houben RMGJ, Dodd PJ. The global burden of latent tuberculosis infection: a
Re-estimation using mathematical modelling. PLoS Med. (2016) 13(10):e1002152.
doi: 10.1371/journal.pmed.1002152

2. Jeremiah C, Petersen E, Nantanda R, Mungai BN, Migliori GB, Amanullah F,
et al. The WHO Global Tuberculosis 2021 Report – not so good news and turning
the tide back to End TB. Int J Infect Dis. (2022) 5–8. doidoi: : 10.1016/j.ijid.2022.
03.011

3. WHO. Impact of the COVID-19 pandemic on TB detection and mortality in
2020. J Chem Inf Model. (2021) 53(9):1689–99. doi: 10.5588/ijtld.21.0148

4. Al Zanbagi AB, Shariff MK. Gastrointestinal tuberculosis: a systematic review
of epidemiology, presentation, diagnosis and treatment. Saudi J Gastroenterol.
(2021):261–74. doi: 10.4103/sjg.sjg_148_21

5. Global tuberculosis report 2021. Geneva: World Health Organization; 2021.

6. Cherian JJ, Lobo I, Sukhlecha A, Chawan U, Kshirsagar NA, Nair BL, et al.
Treatment outcome of extrapulmonary tuberculosis under Revised National
Tuberculosis Control Programme. Indian J Tuberc. (2017) 64(2):104–8. doi: 10.
1016/j.ijtb.2016.11.028

7. Sotgiu G, Falzon D, Hollo V, Ködmön C, Lefebvre N, Dadu A, et al.
Determinants of site of tuberculosis disease: an analysis of European
surveillance data from 2003 to 2014. PLoS One. (2017) 12(11):e0186499.
doi: 10.1371/journal.pone.0186499

8. Pang Y, An J, Shu W, Huo F, Chu N, Gao M, et al. Epidemiology of
extrapulmonary tuberculosis among inpatients, China, 2008–2017. Emerg Infect
Dis. (2019) 25(3):457–64. doi: 10.3201/eid2503.180572

9. 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. (2020) 15(4):e0232134. doi: 10.1371/journal.pone.0232134

10. India TB Report 2019.pdf. https://tbcindia.gov.in/WriteReadData/India%
20TB%20Report%202019.pdf

11. Akbulut S, Sogutcu N, Yagmur Y. Coexistence of breast cancer and
tuberculosis in axillary lymph nodes: a case report and literature review. Breast
Cancer Res Treat. (2011):1037–42. doi: 10.1007/s10549-011-1634-8

12. Debi U, Ravisankar V, Prasad KK, Sinha SK, Sharma AK. Abdominal
tuberculosis of the gastrointestinal tract: revisited. World J Gastroenterol. (2014)
20(40):14831–40. doi: 10.3748/wjg.v20.i40.14831

13. Akbulut S, Sogutcu N, Arikanoglu Z. Thyroid tuberculosis in Southeastern
Turkey: is this the resurgence of a stubborn disease?World J Surg. (2011):1847–52.
doi: 10.1007/s00268-011-1118-3

14. Akbulut S, Yagmur Y, Bakir S, Sogutcu N, Yilmaz D, Senol A, et al.
Appendicular tuberculosis: review of 155 published cases and a report of two
cases. Eur J Trauma Emerg Surg. (2010):579–85. doi: 10.1007/s00068-010-0040-y

15. Rathi P, Gambhire P. Abdominal tuberculosis. J Assoc Physicians India.
(2016) 64(2):38–47. PMID: 27730779

16. Das P, Shukla HS. Clinical diagnosis of abdominal tuberculosis. Br J Surg.
(1976) 63(12):941–6. doi: 10.1002/bjs.1800631213

17. Iyassu S, Abraha M. Case report: Rare presentation of adult intussusception
at Orotta National Referral Hospital, Eritrea. F1000Res. (2021) 8:55. doi: 10.12688/
f1000research.17670.2

18. Akinoğlu A, Bilgin I. Tuberculous enteritis and peritonitis. Can J Surg.
(1988) 31(1):55–8. PMID: 3337974

19. Sherman S, Rohwedder JJ, Ravikrishnan KP, Weg JG. Tuberculous enteritis
and peritonitis. Report of 36 general hospital cases. Arch Intern Med. (1980) 140
(4):506–8. doi: 10.1001/archinte.1980.00330160066028

20. Figueroa D, Guzman N, Isache C. Tuberculous enteritis: a rare complication
of miliary tuberculosis. Case Rep Infect Dis. (2016):6949834. doi: 10.1155/2016/
6949834

21. Tandon HD, Prakash A. Pathology of intestinal tuberculosis and its
distinction from Crohn’s disease. Gut. (1972) 13(4):260–9. doi: 10.1136/gut.13.
4.260

22. Bhargava DK, Tandon HD, Chawla TC, Shriniwas BN, Tandon BML, Kapur
MS. Diagnosis of ileocecal and colonic tuberculosis by colonoscopy. Gastrointest
Endosc. (1985) 31(2):68–70. doi: 10.1016/S0016-5107(85)71995-5

23. Sato R, Nagai H, Matsui H, Yamane A, Kawashima M. Ten cases of
intestinal tuberculosis which were initially misdiagnosed as inflammatory bowel
disease. Intern Med. (2019) 58(14):2003–8. doi: 10.2169/internalmedicine.2361-18
Frontiers in Surgery 07
24. Carrera GF, Young S, Lewicki AM. Intestinal tuberculosis. Gastrointest
Radiol. (1976) 1(2):147–55. doi: 10.1007/BF02256357

25. Bhargava DK, Shriniwas, Chopra P, Nijhawan S, Dasarathy S, Kushwaha
AK. Peritoneal tuberculosis: laparoscopic patterns and its diagnostic accuracy.
Am J Gastroenterol. (1992) 87(1):109–12. PMID: 1530803

26. Sanai FM, Bzeizi KI. Systematic review: tuberculous peritonitis–presenting
features, diagnostic strategies and treatment. Aliment Pharmacol Ther. (2005) 22
(8):685–700. doi: 10.1111/j.1365-2036.2005.02645.x

27. Hickey AJ, Gounder L, Moosa M-YS, Drain PK. A systematic review of
hepatic tuberculosis with considerations in human immunodeficiency virus co-
infection. BMC Infect Dis. (2015) 15:209. doi: 10.1186/s12879-015-0944-6

28. Kumar S, Bopanna S, Kedia S, Mouli P, Dhingra R, Padhan R, et al.
Evaluation of Xpert MTB/RIF assay performance in the diagnosis of abdominal
tuberculosis. Intest Res. (2017) 15(2):187–94. doi: 10.5217/ir.2017.15.2.187

29. Anand BS, Schneider FE, El-Zaatari FA, Shawar RM, Clarridge JE, Graham
DY. Diagnosis of intestinal tuberculosis by polymerase chain reaction on
endoscopic biopsy specimens. Am J Gastroenterol. (1994) 89(12):2248–9. PMID:
7977255

30. Marshall JB. Tuberculosis of the gastrointestinal tract and peritoneum. Am
J Gastroenterol. (1993) 88(7):989–99. PMID: 8317433

31. Cucinella G, Calagna G, Romano G, Di Buono G, Gugliotta G, Saitta S, et al.
Robotic versus laparoscopic sacrocolpopexy for apical prolapse: a case-control
study. G Chir. (2016) 37(3):113–7. doi: 10.11138/gchir/2016.37.3.113

32. Agrusa A, Romano G, Galia M, Cucinella G, Sorce V, Di Buono G, et al.
Appendiceal mucinous neoplasms: an uncertain nosological entity. Report of a
case. G Chir. (2016) 37(2):86–9. doi: 10.1093/jscr/rjaa344

33. Di Buono G, Buscemi S, Cocorullo G, Sorce V, Amato G, Bonventre G, et al.
Feasibility and safety of laparoscopic complete mesocolic excision (CME) for
right-sided colon cancer: short-term outcomes. A randomized clinical study.
Ann Surg. (2021) 274(1):57–62. doi: 10.1097/SLA.0000000000004557

34. Chow KM, Chow VCY, Hung LCT, Wong SM, Szeto CC. Tuberculous
peritonitis-associated mortality is high among patients waiting for the results of
mycobacterial cultures of ascitic fluid samples. Clin Infect Dis Off Publ Infect
Dis Soc Am. (2002) 35(4):409–13. doi: 10.1086/341898

35. Mousa H, Abdel-Kader S, Abu-Zidan FM. Management of abdominal
tuberculosis in a community-based hospital in a high-income developing
country. World J Emerg Surg. (2021) 16(1):25. doidoi: : 10.1186/s13017-021-
00370-3

36. Pattanayak S, Behuria S. Is abdominal tuberculosis a surgical problem? Ann
R Coll Surg Engl. (2015) 97(6):414–9. doi: 10.1308/rcsann.2015.0010

37. Weledji EP, Pokam BT. Abdominal tuberculosis: is there a role for
surgery? World J Gastrointest Surg. (2017) 9(8):174–81. doi: 10.4240/wjgs.v9.i8.
174

38. Chalya PL, Mchembe MD, Mshana SE, Rambau PF, Jaka H, Mabula JB.
Clinicopathological profile and surgical treatment of abdominal tuberculosis: a
single centre experience in northwestern Tanzania. BMC Infect Dis. (2013) 13
(1):270. doidoi: : 10.1186/1471-2334-13-270

39. Hassan I, Brilakis ES, Thompson RL, Que FG. Surgical management of
abdominal tuberculosis. J Gastrointest Surg. (2002) 6(6):862–7. doi: 10.1016/
S1091-255X(02)00063-X

40. Charokar K, Garg N, Jain A. Surgical management of abdominal
tuberculosis: a retrospective study from Central India. Int Surg J. (2016) 3
(1):23–31. doi: 10.18203/2349-2902.isj20151217

41. Souhaib A, Magherbi H, Yacine O, Hadad A, Alia Z, Chaker Y, et al.
Primary duodenal tuberculosis complicated with perforation: a review of
literature and case report. Ann Med Surg. (2021) 66:102392. doidoi: : 10.1016/j.
amsu.2021.102392

42. Sasse D, Spinner CD, Rothe K, Schneider J, Gaa J, Würstle S. Treatment of
intestinal tuberculosis with small bowel perforation: a case report. J Med Case Rep.
(2021) 15(1):10–3. doidoi: : 10.1186/s13256-021-02752-2

43. Coccolini F, Ansaloni L, Catena F, Lazzareschi D, Puviani L, Pinna AD.
Tubercular bowel perforation: what to do? Ulus Travma Acil Cerrahi Derg.
(2011) 17(1):66–74. doi: 10.5505/tjtes.2011.39145

44. Mimica M. Usefulness and limitations of laparoscopy in the diagnosis of
tuberculous peritonitis. Endoscopy. (1992) 24(6):588–91. doi: 10.1055/s-2007-
1010551
frontiersin.org

https://doi.org/10.1371/journal.pmed.1002152
doi
https://doi.org/: 10.1016/j.ijid.2022.03.011
https://doi.org/: 10.1016/j.ijid.2022.03.011
https://doi.org/10.5588/ijtld.21.0148
https://doi.org/10.4103/sjg.sjg_148_21
https://doi.org/10.1016/j.ijtb.2016.11.028
https://doi.org/10.1016/j.ijtb.2016.11.028
https://doi.org/10.1371/journal.pone.0186499
https://doi.org/10.3201/eid2503.180572
https://doi.org/10.1371/journal.pone.0232134
https://tbcindia.gov.in/WriteReadData/India%20TB%20Report%202019.pdf
https://tbcindia.gov.in/WriteReadData/India%20TB%20Report%202019.pdf
https://doi.org/10.1007/s10549-011-1634-8
https://doi.org/10.3748/wjg.v20.i40.14831
https://doi.org/10.1007/s00268-011-1118-3
https://doi.org/10.1007/s00068-010-0040-y
https://pubmed.ncbi.nlm.nih.gov/27730779
https://doi.org/10.1002/bjs.1800631213
https://doi.org/10.12688/f1000research.17670.2
https://doi.org/10.12688/f1000research.17670.2
https://pubmed.ncbi.nlm.nih.gov/3337974
https://doi.org/10.1001/archinte.1980.00330160066028
https://doi.org/10.1155/2016/6949834
https://doi.org/10.1155/2016/6949834
https://doi.org/10.1136/gut.13.4.260
https://doi.org/10.1136/gut.13.4.260
https://doi.org/10.1016/S0016-5107(85)71995-5
https://doi.org/10.2169/internalmedicine.2361-18
https://doi.org/10.1007/BF02256357
https://pubmed.ncbi.nlm.nih.gov/1530803
https://doi.org/10.1111/j.1365-2036.2005.02645.x
https://doi.org/10.1186/s12879-015-0944-6
https://doi.org/10.5217/ir.2017.15.2.187
https://pubmed.ncbi.nlm.nih.gov/7977255
https://pubmed.ncbi.nlm.nih.gov/8317433
https://doi.org/10.11138/gchir/2016.37.3.113
https://doi.org/10.1093/jscr/rjaa344
https://doi.org/10.1097/SLA.0000000000004557
https://doi.org/10.1086/341898
doi
https://doi.org/: 10.1186/s13017-021-00370-3
https://doi.org/: 10.1186/s13017-021-00370-3
https://doi.org/10.1308/rcsann.2015.0010
https://doi.org/10.4240/wjgs.v9.i8.174
https://doi.org/10.4240/wjgs.v9.i8.174
doi
https://doi.org/: 10.1186/1471-2334-13-270
https://doi.org/10.1016/S1091-255X(02)00063-X
https://doi.org/10.1016/S1091-255X(02)00063-X
https://doi.org/10.18203/2349-2902.isj20151217
doi
https://doi.org/: 10.1016/j.amsu.2021.102392
https://doi.org/: 10.1016/j.amsu.2021.102392
doi
https://doi.org/: 10.1186/s13256-021-02752-2
https://doi.org/10.5505/tjtes.2011.39145
https://doi.org/10.1055/s-2007-1010551
https://doi.org/10.1055/s-2007-1010551
https://doi.org/10.3389/fsurg.2022.956124
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Totally laparoscopic treatment of intestinal tuberculosis complicated with bowel perforation: The first case report in worldwide literature with a brief review
	Introduction
	Patient information
	Clinical findings
	Timeline
	Diagnostic assessment
	Therapeutic intervention
	Follow-up and outcome
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


