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ABSTRACT

Background & Aims: The diagnosis of abdominal tuberculosis has always been a challenge to the
physician. The clinical presentation is subtle with many vague symptoms and nonspecific signs. We
did this study to find the various diagnostic findings in a case of chronic abdominal pain and find
out the efficacy of laparoscopy in diagnosing Koch’s abdomen. Materials and Methods: A prospective
observational study was conducted on patients attending surgery department from Nov-2020 to Nov-2021
having clinical and radiological diagnosis of abdominal tuberculosis. Total 59 patients of suspected
abdominal tuberculosis underwent diagnostic laparoscopy and started on anti-tuberculosis treatment.
Result: The most common presenting symptom was abdominal pain present in 35 patients (59.32%). In
CT scan, 31 of them were suggestive of abdominal tuberculosis and seven were inconclusive. Only 37 of
them had positive (62.71%) histology for tuberculosis and 22 were negative (37.28%). The PPV and NPV
of CT scan was 77.42% (95% CI=60.19-88.61%) and 85.71%% respectively. Out of 27, 20 mesenteric
lymph nodes had positive histology for tuberculosis. 29 patients had caseating granuloma and 12 had
non-caseating granuloma. All 18 histology negative patients had nonspecific chronic inflammation with
reactive lymph nodes. Peritoneal fluid was aspirated and sent for CBNAAT from 30 patients (50.84%).
10 were positive (33.33%) for tuberculosis gene and 20 (66.33%) were negative. Conclusions: Performing
laparoscopy in the majority of patients with suspected abdominal tuberculosis is a clinically rewarding
idea. It has a high yield to establish the diagnosis of abdominal tuberculosis (65.78%) by sampling
macroscopically pathological tissues.
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Introduction

Tuberculosis, a disease of mankind since time
immemorial still continues to be a global health
concern. The global burden of newly diagnosed
Tuberculosis (TB) cases fell from 7.1 million in 2019
to 5.8 million in 2020, an 18% decline back to the
level of 2012 and far short of the approximately 10
million people who developed TB in 2020. Though
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this seems to be a fascinating fact but instead it’s
the COVID-19 pandemic which has led to massive
underreporting of cases.!') In countries like India
poor living conditions, overcrowding and limited
health infrastructure are the major causes of the
disease.[?! India has an incidence of 300-499 per
100000 population per year which is near to the
maximum number of patients affected with mycobac-
terium tuberculosis worldwide.!"] Regardless of the
accessibility of good anti tubercular drugs [ATT] and
enormous efforts from the government in containing
this disease, it still lingers to be significant and
a major cause of morbidity and mortality in the
country. Abdomen is the 6th most frequent site for
the extra pulmonary involvement and it can involve
any part of the gastrointestinal tract, peritoneum and
hepatobiliary system. [%]
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The various sites of involvement of abdominal
tuberculosis [abt] are peritoneum; lymph nodes,
intestine and solid viscera.

Diagnosis of abdominal tuberculosis [abt] is a chal-
lenge for most physicians. The clinical presentation
is subtle with many vague symptoms and nonspecific
signs. The clinical features depend upon the site of
involvement. It often presents as a chronic abdominal
pain. Abt mimics numerous other pathologies like
Crohn’s disease [those with intestinal involvement];
malignancies [with peritoneum involvement]; lym-
phomas [those with lymph node involvement] etc.
The role of laparoscopy and colonoscopy in the
diagnosis of abdominal tuberculosis has not been
emphasized upon much though few studies exist
from the past. 4]

We did this study to find the various unrevealed aeti-
ology for chronic abdominal pain and also analyse
the accuracy and efficacy of laparoscopy in diagnosis
and management of abdominal tuberculosis.

Materials and Methods

This prospective observational study was conducted
on patients attending surgery outpatient department
and emergency care of our tertiary care institute from
a period of Nov-2020 to Nov-2021 having a clinical
and radiological diagnosis of suspected abdominal
tuberculosis. Informed and written consent was
obtained. Ethical clearance for the study was
obtained from the Institutional ethics committee.
Patients who were medically unfit for laparoscopic
surgery was excluded from the study. All the patients
who presented with a chronic abdominal pain of
unknown aetiology with symptoms suggesting of
tuberculosis like abdominal distention, non-localised
vague abdominal pain, nausea, and vomiting, abdom-
inal lump were included in the study.

Patients after satisfying the inclusion criteria were
subjected to diagnostic laparoscopy, biopsy of speci-
men from peritoneum, omentum, tissues, mesenteric
lymph nodes for histo-pathological examination,
AFB staining and cartridge based nucleic acid
amplification test (CBNAAT) of peritoneal aspirates
for confirmation of abdominal tuberculosis. As there
is no tissue culture facility in our institute, specimen
obtained are not subjected for culture. Pre-operative
body weight and haemoglobin (Hb) % were recorded
in all patients especially to compare with post-
operative response to treatment.

All the patients underwent laparoscopy and were
started on standard anti-tuberculosis treatment. Posi-
tive diagnosis of abdominal tuberculosis was consid-
ered if there was: 1) typical tuberculosis granulomata
containing Langhan’s giant cells with caseation, 2)
non-caseating necrosis with the demonstration of
AFB in the biopsied tissues, 3) positive CBNAAT
for Mycobacterium tuberculosis gene from the pelvic
aspirate or biopsied tissues. These criteria can
reliably equate to establish diagnosis. The data were
evaluated to see the diagnostic yield of laparoscopy
in the form of macroscopic appearance, histological
or microbiological results and the response to
medications in the form of sensitivity and specificity.

After administration of General anaesthesia, abdom-
inal cavity was accessed by creating the pneu-
moperitoneum. Both the open (Hasson’s) and closed
(Veress needle) method was used to create the
pneumoperitoneum according to the cases. If adhe-
sions were suspected as like the previous history of
surgery, Veress needle was inserted in the Palmers
point to create the pneumoperitoneum to avoid the
inadvertent bowel injury. We prefer 10 mm camera
port in the infra or supra umbilical region, but camera
port may vary according to the suspected abdominal
pathology. 2 or 3 working ports were made according
to the therapeutic intervention as per laparoscopy.
[Figure 1]

Figure 1: Position of ports and instruments

The whole abdominal cavity was carefully surveyed
in a routine sequence. [Figure 2] Intra-operative
findings were noted and interventions were planned
according to that. Some interventions like adhesiol-
ysis, mesenteric lymphadenectomy, biopsy, ascitic
fluid analysis were done if required. In the follow up
for 3 months, patients were evaluated for the clinical
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improvement, degree of pain relief, recurrence and
complication.
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Figure 2: Plan of inspection of the abdomen

All participants were evaluated for tuberculosis
treatment response by assessment at week 4 and
week 8 following laparoscopy. Therapeutic response
was considered if there were at least two or more of
the following criteria present: 1) weight gain >5%,
2) haemoglobin increase >1 gm. % and 3) at least
half of the symptoms were much better or resolved,
including assessment of adherence to tuberculosis
treatment using the TB clinic treatment card were
evaluated. All the patients had repeat abdominal
ultrasonography at follow up to compare the findings
with the preoperative reports.

Result

A total of 59 patients (39 male & 20 female) who
were suspected of having abdominal tuberculosis
underwent diagnostic laparoscopy after obtaining
informed & written consent. The highest incidence
was seen in 20-29 year age group 24 (40.67%) and
lowest in 50-59 year. Mean age of incidence in males
was 27.45+10.19 years and 34.11+16.54 years in
females with overall mean of 30.78 +13.80 years.
Males were more affected than females (male to
female ratio of 1.95).

Only 7 out of 59 patients (11.86%) gave past history of
pulmonary TB and 14(23.73%) patients gave positive
history of presence of or treatment for pulmonary TB
in other family member. None had prior history of
abdominal TB.

Clinical Feature
The most common symptom was abdominal pain
seen in 35 patients (59.32%) and least common was

diarrhoea in 7 patients (11.86%) while pallor and
abdominal tenderness were the most common signs
present in 25 (42.37%) and 24 (40.67%) patients
respectively with the least patients having ascitis.

Radiological Feature

X-ray chest were done in all patients but it
was suggestive of tuberculosis in only 10 patients
(16.94%). Most of the patients had healed pulmonary
calcifications. Sputum examinations were performed
only in patients with Chest X-ray suggestive of
tuberculosis and all examinations were negative for
tuberculosis. Standing view X-ray abdomen was
done in all cases. 17(28.94%) patients showed signs
of sub-acute intestinal obstruction which responded
to conservative management.

The sonographic features of abdominal TB were peri-
toneal collection, intra-abdominal lymphadenopa-
thy, dilated small bowel, thickened mesentery and
omental thickening. Ultrasonography abdomen were
done in 38 patients and all patients had evidence
suggestive of abdominal tuberculosis, but histol-
0gy/CBNAAT results were positive for tuberculosis
in 23 patients (38.98%).

The sensitivity of ultrasonography abdomen was
92% while specificity was 61.54%. The PPV of
ultrasonography abdomen was 82.14% while NPV
was 80%.

In CT scan features like peritoneal free fluid,
intra-abdominal lymphadenopathy, thickened small
bowel loops and omental thickening were suggestive
of TB. CT scan abdomen was done in all patients; 31
of them were suggestive of abdominal tuberculosis
and seven were inconclusive. Only 37 of them had
positive (62.71%) histology for tuberculosis and 22
were negative (37.28%).

The sensitivity and specificity of CT scan are
96% (CI 80.46-99.29%) and 46.15% (CI 23.21-
70.86%) respectively. The positive predictive value
and negative predictive value of CT scan was
77.42% (95% CI=60.19-88.61%) and 85.71%% (95%
CI=48.69-97.43) respectively.

Lymph node study

Mesenteric lymph nodes were biopsied from 25
patients (42.37%), 1 lymph node specimen (2.63%)
from celiac group of lymph node and 1(2.63%)
from peri-pancreatic group as given in Figure 3. So
total 27 lymph node specimens were taken from 25
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patients. Out of 27, 20 mesenteric lymph nodes had
positive (74.07%) histology for tuberculosis. 7 lymph
nodes (25.92%) were negative for tuberculosis.
Amongst the 41 histology positive patients 29
(70.73%) had caseating granuloma and 12 had non-
caseating granuloma (30%) Amongst the 18 histology
negative patients, all 18 had nonspecific chronic
inflammation with reactive lymph nodes.

The sensitivity and specificity of lymph nodes are
80% and 100% respectively. The positive predictive
value and negative predictive value of lymph nodes
are 100% (CL 83.89-100%) and 72.22% (CI 49.13-
87.5%) respectively.

Figure 3: Mesenteric lymphadenopathy

Peritoneal fluid study

Small amounts of peritoneal fluid was aspirated and
sent for CBNAAT from 30 patients (50.84%) and
peritoneal fluid was absent in others [Figure 4]. The
amount of fluid present during laparoscopy varied
widely from minimal amount to 200 ml, except in two
patients where it was about 500 ml and up to 20 ml of
specimen was sent for tuberculosis culture from each
patient.

Among 30 patients, 10 were positive (33.33%) for
tuberculosis gene and 20 (66.33%) were negative.
The correlation has been established between the
peritoneal fluid CBNAAT and histology results. It has
been found that all 10 patients had histology positive.

The sensitivity and specificity of peritoneal aspirate
CBNAAT are 40% (CI=23.4-59.26%) and 100%
(CI=77.19-100%) respectively. The positive predic-
tive value and negative predictive value of peritoneal
fluid CBNAAT are 100% (CI 72.25-100%) and 46.43%
(CI 29.53-64.19%) respectively.

Figure 4: Aspiration of peritoneal fluid

Peritoneal Tubercle study

Peritoneal tubercles were present and sent for
histological examination in 27 patients (45.76%). 22
of them were positive (81.48%) for tuberculosis and
5 (18.51%) were negative.

Amongst the 22 positive patients 16 had caseating
granuloma (72.72%) and 6 had non-caseating gran-
uloma (27.27%). Amongst the 5 negative patients, all
had nonspecific chronic inflammation.

The sensitivity and specificity of tubercles are 56%
(95%CI=37.07-73.33%) and 100% (95%CI=77.19-
100%) respectively. The positive predictive value
and negative predictive value of tubercles are 100%
(95% CI=56-93%) and 54.17% (95% CI=28- 53%)
respectively.

Omentum study

59 specimens (100%) were taken from omentum
and sent for histological examination; 33 of them
were positive (55.93%) for tuberculosis and 26
were negative (44.06%). Amongst the 33 positive
patients 25 had caseating granuloma (75.75%) and
8 had non-caseating granuloma. Amongst the 26
histology negative patients, all had nonspecific
chronic inflammation, one had no pathology found.

The sensitivity and specificity of omentum his-
tology are 84% (95%CI=65.35-93.6%) and 100%
(95%CI=77.19 —100%) respectively. The positive
predictive value and negative predictive value of
omentum are 100% (95%CI=84.15 — 100%) and
76.47% (95% CI=52.74 — 90.45%).
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Combining the studies

Total 24 patients had histology positive for tubercu-
losis. 1 patient had histology negative but peritoneal
fluid CBNAAT positive. Total (24+1) 25 patients
had positive tuberculosis findings. 13 patients
were negative for tuberculosis. The differentials
considered were Crohn’s disease, ulcerative colitis,
carcinoma caecum, amoeboma and appendicular
mass. Colonoscopy ruled out the presence of
inflammatory bowel disease while CECT abdomen
ruled out appendicular mass and carcinoma. The
histology, AFB staining and ascitic fluid CBNAAT
were all negative for tuberculosis in 13 patients, but
it showed non-specific chronic inflammation in 12
and no pathology was found in one patient. Despite
having no pathology in 1 case, standard empirical
anti tubercular therapy was started considering the
clinical findings, raised inflammatory markers and
endemic nature of the disease. The histology, AFB
staining and ascitic fluid CBNAAT were all positive
in 2 patients. Sensitivity and specificity of these
couldn’t be established because the numbers of
patients are not the same in all the group of tests.

Treatment and follow up

A total 5 patients (8.47%) had conversion to
laparotomies for various reasons. In 3 of the cases
there was huge amount of ascitic fluid which
prevented proper visualisation by laparoscopy. In 1
case there was adhesions all around the bowel and
omentum, so laparotomy was required for having a
clearer view. In 1 case there was an accidental small
bowel injury while putting the instruments which
required laparotomy and subsequent suture. There
was no death related to conversion to laparotomy. All
59 patients undergoing laparoscopy were started on
standard anti-tuberculosis treatment without delay,
whilst awaiting histology report. 48 patients were
started on category 1 while 11 patients were started
on category 2 treatment. Follow up of our patients
was good. We followed the patient up to two
months post laparoscopy. No patients died during
that two months period. Out of 59 patients, only 37
patients (62.71%) came for review, all of them had
positive diagnosis of tuberculosis and all of them
improved symptomatically with anti TB medications.
Repeat abdominal U/S, Hb%, were done and body
weight were taken in all 24 patients and a trend of
improvement was noted in all patients. There was
no procedure related mortality during or after the
laparoscopy.

Discussion

It has been established that the incidence of all
tuberculosis, including abdominal tuberculosis is
rising and the diagnosis is still difficult.

The mortality of tuberculous peritonitis is 47- 49%
if untreated, although it can be less than 5% with
treatment, several studies report a mortality of
up to 60% mainly because of delayed or missed
diagnosis. [>%] To avoid any delay or missed diagnosis
we wished to look at the utility of diagnostic
laparoscopy in abdominal tuberculosis. Although the
concept of diagnostic laparoscopy in tuberculosis
is not new.l”! Historically peritoneal biopsy or
peritoneoscopy.!8! Used to be done under local
anaesthetics with a limited view of the abdominal
cavity and higher complication rates, whereas at
present laparoscopy is performed under general
anaesthesia with better intra-operative views and less
complication rates.

The male female ratio is highly variable from equal
in the series reported by Ramesh et al to marked
male predominance reported in Abdelaal A et al
and to a marked female predominance in the study
of Safarpor Faizollah et al.[%'!l In present study ,
disease incidence was found to be more in males
39(66.10%) cases, females were 20(33.90%) with
male to female ratio of 1.95:1 which is comparable
with study by Rai et al.[1?]

The most common symptom in present study was
abdominal pain in 35 patients (59.32%) followed by
loss of appetite and abdominal distention (51.22%
each), fever (48.90%) and weight loss (45.66%) which
is comparable with studies by Khan R et al, Islam
J et al.['314] Pallor and abdominal tenderness was
common findings present in 25 (42.37%) and 24
(40.67%) patients respectively. Finding of abdominal
tenderness in present study is comparable with study
by Safarpor Faizollah et al. In the present study,
association of old pulmonary TB with abdominal
TB was found in 11.86% patients which comparable
with study by Rai et al and more than in study by
Ramesh ] et al while family history of pulmonary TB
or treatment for pulmonary TB in family member was
found in 23.73% patients with abdominal TB which
is comparable with study by Rai et al.

In the present study, 68.41% patients had normocytic
normochromic anemia which is comparable to study
by Wells AD et all’® and Ramesh ] et al while
28% patients showed raised TLC count which is
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comparable with Islam J et all .

The chest radiographs of only 10 patients (16.94%)
were suggestive of tuberculosis with pulmonary
infiltrates, though sputum cultures were negative
in all 10 patients; a percentage one fourth of that
reported in studies by Nafeh et al and Ramesh J et
al. 18101 Ultrasonography of abdomen was suggestive
of tuberculosis in all patients, but histology/CBNAAT
results were positive in 20 patients. Though the
sensitivity of CT scan was high (96%), the specificity
was very low (46.15%) in our series. Caseating lymph
nodes with hypodense centres and peripheral rim
enhancement along with calcification are highly sug-
gestive of tuberculosis. '8! Histology for tuberculosis
was positive in 70.73% of patients with high ESR
which is comparable with study by Islam ] et all.
10 patients (33.33%) had positive CBNAAT from
peritoneal aspirate which is comparable with study
by Jin et al.

Mesenteric lymphadenopathy was the common
finding in our series and 27 (71.05%) of our patients
had lymph nodes biopsied which is comparable with
study by Islam J et all. Tubercles were present only
in 45.76% of our patients, whereas Nafeh et al had
58% and Al-Mulhim et al had 91% of their patients
with tubercles.!®17l Adhesions were present in 12
patients (31.57%) in our series which was less than in
the series by Nafeh et al (42%) and Al- Mulhim et al
(52%) and more than in study by Islam J et all (22%).

The most tuberculosis positive histology specimens
are tubercles (82.35%) and lymph nodes (74.07%).
The most sensitive specimen is omentum (84%)
and the most specific specimen is omentum (100%).
The least sensitive specimen is peritoneal aspirate
(40%). Thirteen patients had diagnosis other than
tuberculosis (22.03%) and these 13 patients would
have been started on anti-tuberculosis therapy based
on clinical and radiological findings.

Our main concern is these 13 patients (22.03%) who
are tuberculosis negative and had no other alternative
diagnosis. 12 of them had non-specific chronic
inflammation and one had no pathology. Al-Mulhim
et al had 19% non-specific chronic inflammation,
Nafeh et al had 3% of their patients with non-specific
chronic inflammation and 7% with unsatisfactory
biopsy and Islam J et al had 18% non- specific chronic
inflammation.

Three patients (5.08%) had peri operative compli-
cations e.g. bleeding and difficult access and had

to be converted to laparotomy. These laparotomies
are for bleeding and adhesions both (7.89%). Mimica
et al reported 16% conversion rate to laparotomy
due to adhesions while Islam ] et al reported
conversion rate (11%) to laparotomy due to bleeding
(33%), adhesions (22%), bowel perforation (22%) and
technical difficulties (22%).[18!

Conclusion

This study has shown the feasibility of performing
laparoscopy in the majority of patients with sus-
pected abdominal tuberculosis. It has a high yield
to establish the diagnosis of abdominal tuberculosis
(65.78%) by sampling macroscopically pathological
tissues.

Acknowledgement

We are thankful to all the patients, OT staffs, anaes-
thesiologists and OT attendants for their immense
help during the conduct of this study

Conflict of Interest
None Declared

Source of Funding
None

References

1. World Health Organization. WHO; Geneva: 2021.
Global tuberculosis report. . 2021.

2. Kapoor VK. Abdominal Tuberculosis. Postgrad Med J.
1998;74(874):112459-467. Available from: https://doi.
org/10.1136/pgm;j.74.874.459.

3. Aston NO. Abdominal Tuberculosis. World Journal
of Surgery. 1997;21(5):492-499. Available from: https:
//doi.org/10.1007/PL00012275.

4. Ibrarullah M, Mohan A, Sarkari A, Srinivas M, Mishra
A, Sundar TS. Abdominal tuberculosis: diagnosis by
laparoscopy and colonoscopy. Trop Gastroenterol.
2002;23(3):150-153. Available from: https://pubmed.
ncbi.nlm.nih.gov/12693163/.

5. Chow KM, Chow VCY, Hung LCT, Wong SM, Szeto
CC. Tuberculous Peritonitis—Associated Mortality Is
High among Patients Waiting for the Results of My-
cobacterial Cultures of Ascitic Fluid Samples. Clinical
Infectious Diseases. 2002;35(4):409-413. Available
from: https://doi.org/10.1086/341898.

6. Menzies RI, Fitzgerald JM, Mulpeter K. Laparoscopic
diagnosis of ascites in Lesotho. British Medical Journal.
1985;291(6493):473-475. Available from: https://doi.
org/10.1136/bmj.291.6493.473.

7. De Lope CR, Joglar GSM, Romero FP. Laparoscopic
Diagnosis of Tuberculous Ascites. Endoscopy.

198 Journal of Medical Sciences and Health/Sept-Dec 2022/Volume 8/Issue 3


https://doi.org/10.1136/pgmj.74.874.459
https://doi.org/10.1136/pgmj.74.874.459
https://doi.org/10.1007/PL00012275
https://doi.org/10.1007/PL00012275
https://pubmed.ncbi.nlm.nih.gov/12693163/
https://pubmed.ncbi.nlm.nih.gov/12693163/
https://doi.org/10.1086/341898
https://doi.org/10.1136/bmj.291.6493.473
https://doi.org/10.1136/bmj.291.6493.473

Gouri, et al: Role of diagnostic laparoscopy in case of Koch’s

10.

11.

12.

13.

1982;14(05):178-179. Available from: https://doi.org/
10.1055/s-2007-1021615.

Nafeh MA, Ahmad YA, Abdul-Hameed AGG, Strick-
land GT, Rashwan NM, Medhat A. Tuberculous
Peritonitis in Egypt: The Value of Laparoscopy in
Diagnosis. The American Journal of Tropical Medicine
and Hygiene. 1992;47(4):470-477. Available from:
https://doi.org/10.4269/ajtmh.1992.47.470.

Faizollah S, Menochehr A, Kohsari MRR, Hoda S,
Sarshad A, Safarpor D, et al. Role of laparoscopy in the
diagnosis of abdominal tuberculosis. Saudi Journal of
Gastroenterology. 2007;13(3):133-135. Available from:
https://doi.org/10.4103/1319-3767.33465.

Ramesh ], Banait GS, Ormerod LP. Abdominal
tuberculosis in a district general hospital: a retrospec-
tive review of 86 cases. QJM. 2008;101(3):189-195.
Available from: https://doi.org/10.1093/qjmed/hcm125.
Abdelaal A, Alfkey R, Abdelaziem S, Abunada M,
Alfaky A, Ibrahim WH, et al. Role of laparoscopic
peritoneal biopsy in the diagnosis of peritoneal
tuberculosis. A seven-year experience. Chirurgia
(Bucur). 2014;109:330-334. Available from: http://
revistachirurgia.ro/pdfs/2014-3-330.pdf.

Rai S, Thomas WM. Diagnosis of Abdominal
Tuberculosis: The Importance of Laparoscopy. Journal
of the Royal Society of Medicine. 2003;96(12):586-588.
Available from: https://doi.org/10.1258/jrsm.96.12.586.
Khan R, Abid S, Jafri W, Abbas Z, Hameed K, Ahmad
Z. Diagnostic dilemma of abdominal tuberculosis in
non-HIV patients: An ongoing challenge for physicians.
World Journal of Gastroenterology. 2006;12(39):6371—
6375. Available from: https://doi.org/10.3748/wijg.v12.

14.

15.

17.

18.

139.6371.

Islam J, Clarke D, Thomson SR, Wilson D, Dawood H. A
prospective audit of the use of diagnostic laparoscopy
to establish the diagnosis of abdominal tuberculosis.
Surgical Endoscopy. 2014;28(6):1895-1901. Available
from: https://doi.org/10.1007/s00464-013-3410-9.
Wells AD, Northover JMA, Howard ER. Abdominal Tu-
berculosis: Still a Problem Today. Journal of the Royal
Society of Medicine. 1986;79(3):149-153. Available
from: https://doi.org/10.1177/014107688607900307.
Sharma MP, Bhatia V.  Abdominal Tuberculosis.
Indian Journal of Medical Research. 2004;120(4):305—
315. Available from: https://pubmed.ncbi.nlm.nih.gov/
15520484/.

Al-Mulhim AA. Laparoscopic diagnosis of peritoneal
tuberculosis. Surgical Endoscopy. 2004;18(12):1757-
1761.

Mimica M. Usefulness and Limitations of Laparoscopy
in the Diagnosis of Tuberculous Peritonitis. En-
doscopy. 1992;24(6):588-591. Available from: https:
//doi.org/10.1055/s-2007-1010551.

How to cite this article: Gouri LV, Jena S,

Satpathy GK, Nanda DP. Role of Diagnostic
Laparoscopy in Case of Koch’s Abdomen with
Intestinal Obstruction: An Observational Study. ] Med
Sci Health 2022; 8(3):193-199

Date of submission: 02.02.2022
Date of review: 29.03.2022

Date of acceptance: 11.06.2022
Date of publication: 19-11-2022

Journal of Medical Sciences and Health/Sept-Dec 2022/Volume 8/Issue 3

199


https://doi.org/10.1055/s-2007-1021615
https://doi.org/10.1055/s-2007-1021615
https://doi.org/10.4269/ajtmh.1992.47.470
https://doi.org/10.4103/1319-3767.33465
https://doi.org/10.1093/qjmed/hcm125
http://revistachirurgia.ro/pdfs/2014-3-330.pdf
http://revistachirurgia.ro/pdfs/2014-3-330.pdf
https://doi.org/10.1258/jrsm.96.12.586
https://doi.org/10.3748/wjg.v12.i39.6371
https://doi.org/10.3748/wjg.v12.i39.6371
https://doi.org/10.1007/s00464-013-3410-9
https://doi.org/10.1177/014107688607900307
https://pubmed.ncbi.nlm.nih.gov/15520484/
https://pubmed.ncbi.nlm.nih.gov/15520484/
https://doi.org/10.1055/s-2007-1010551
https://doi.org/10.1055/s-2007-1010551

