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Background: Peritoneal tuberculosis (PTB) is difficult to diagnose because its clinical and imaging features are nonspecific and may 
mimic peritoneal malignancy or other intra-abdominal diseases. In addition, microbiological and molecular tests of ascitic fluid may be 
negative in paucibacillary disease.
Case Presentation: We report two patients with PTB whose initial diagnostic evaluation was inconclusive. Both presented with 
abdominal distension and imaging findings suspicious for alternative diagnoses. In Case 1, acid-fast bacilli (AFB) staining and 
Mycobacterium tuberculosis (M. tuberculosis) nucleic acid amplification test (NAAT) of ascitic fluid were negative; targeted next- 
generation sequencing (tNGS) was not performed. Ascitic fluid cytology showed a nucleated cell count of 7900 ×106/L, with 76% 
lymphocytes, mesothelial cells less than 1%, and no malignant cells. The patient improved after empiric treatment, and the diagnosis was 
later confirmed by positive ascitic fluid culture for M. tuberculosis. In Case 2, AFB staining and tNGS performed on pleural and ascitic fluid 
samples did not detect M. tuberculosis or other pathogens. Ascitic fluid cytology showed a nucleated cell count of 6,726 ×106/L, with 82% 
lymphocytes, mesothelial cells less than 1%, and no atypical cells. PTB was ultimately confirmed by laparoscopic biopsy with histopathol
ogy and positive tissue AFB staining.
Conclusion: In the appropriate clinical setting, lymphocyte-predominant ascitic fluid with a low mesothelial cell proportion may 
provide a useful supportive clue to PTB when initial tests are negative or nondiagnostic. However, these cytological findings are 
nonspecific and should be interpreted together with clinical, microbiological, and histopathological findings.
Keywords: peritoneal tuberculosis, ascites, cytology, lymphocyte predominance, mesothelial cells

Introduction
Peritoneal tuberculosis (PTB) is an important form of abdominal and extrapulmonary tuberculosis, but its diagnosis remains 
challenging because the clinical presentation and imaging findings are often nonspecific and may overlap with peritoneal 
carcinomatosis, cirrhotic ascites, bacterial peritonitis, and inflammatory bowel disease.1–5 The burden of PTB may be greater 
in patients with cirrhosis, diabetes, chronic kidney disease, those receiving peritoneal dialysis, or those living with HIV.6–9 

Delayed recognition of PTB may worsen outcomes and complicate subsequent diagnostic and therapeutic decision-making,2 

as well as result in unnecessary empiric treatment, which is relevant to antimicrobial stewardship.
Microbiological confirmation of PTB from ascitic fluid is often difficult because these specimens are typically 

paucibacillary. Acid-fast bacilli (AFB) staining has low sensitivity, and NAAT may also yield negative results in this 
setting.10,11 Although targeted next-generation sequencing (tNGS) has expanded diagnostic options in infectious diseases 
and tuberculosis, its performance in low-burden serous specimens remains variable, and ascites-specific data are still 
limited, with some available evidence derived from pleural rather than peritoneal effusions.12,13 Therefore, a negative 
molecular result should not be considered sufficient to exclude PTB. In such situations, routine ascitic fluid cytology, 
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while nonspecific, may still serve as a practical and accessible supportive clue to prompt further tuberculosis-directed 
evaluation rather than replace microbiological or histopathological confirmation.

Routine ascitic fluid examination remains widely available and inexpensive. In tuberculous serositis, the host immune 
response may be reflected by lymphocyte-predominant ascitic fluid with few mesothelial cells.14–18 However, lympho
cyte-rich ascites may also be seen in lymphoma, peritoneal carcinomatosis, and some chronic inflammatory or fungal 
conditions; therefore, these cytological findings should be interpreted cautiously in the full clinical context rather than in 
isolation. In this report, we describe two cases of PTB in which initial diagnostic testing was inconclusive, whereas 
ascitic fluid cytology raised suspicion for tuberculous serositis and supported further diagnostic evaluation. These cases 
suggest that conventional cytology may still have value as a practical supportive clue when PTB is under consideration.

Case 1
A 38-year-old man presented with a several-month history of unexplained abdominal distension. Physical examination 
showed mild abdominal distension and shifting dullness, suggesting a small volume of intra-abdominal ascites. The 
remainder of the abdominal and systemic examination was unremarkable. He had no fever, night sweats, cough, or 
sputum production.

Laboratory testing showed elevated inflammatory markers, including a C-reactive protein level of 53.7 mg/L and 
a serum amyloid A level of 113.2 mg/L. Tumor markers were within normal limits except for a mildly elevated Cancer 
antigen 125 (CA-125) level of 36.2 U/mL. Abdominal computed tomography (CT) showed thickening of the greater 
omentum, extensive thickening in areas of peritoneal adhesion and along the omental surface, superficial nodular 
changes, a small amount of pelvic fluid, and localized peritoneal thickening, suggesting peritoneal inflammation. 
Acute appendicitis with regional reactive lymphadenopathy was also considered on imaging (Figure 1).

Diagnostic paracentesis yielded yellow, turbid ascitic fluid. Ascitic fluid analysis showed a markedly elevated 
adenosine deaminase (ADA) level of 91 U/L. AFB staining and Mycobacterium tuberculosis (M. tuberculosis) NAAT 
were negative (Figure 2). NAAT was performed as the initial rapid and more affordable molecular test, whereas NGS was 
not pursued because of financial constraints. Cytological examination showed a nucleated cell count of 7,900 ×106/L, 
with lymphocytes accounting for 76% of nucleated cells, mesothelial cells accounting for less than 1%, and no malignant 
cells. Although nonspecific, these findings supported consideration of PTB in the appropriate clinical context.

Based on the overall clinical findings, empiric treatment was initiated with isoniazid (0.3 g once daily), rifampicin 
(0.45 g once daily), pyrazinamide (1.5 g once daily), and ethambutol (0.75 g once daily). Symptomatic treatment 
included spironolactone, furosemide, and intermittent therapeutic paracentesis. After 2 weeks, the patient’s abdominal 
distension improved, and follow-up ultrasonography showed a marked reduction in ascites. After 5 weeks, ascitic fluid 
culture grew M. tuberculosis, confirming the diagnosis of PTB.

Figure 1 Thoracoabdominal radiological features. (A) Thickening of the greater omentum. (B) Fluid accumulation within the pelvic cavity.
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Case 2
A 61-year-old man presented with 3 weeks of progressive abdominal distension, accompanied by anorexia, exertional 
dyspnea, and an unintentional weight loss of approximately 5 kg. Physical examination showed abdominal distension with 
shifting dullness and decreased breath sounds bilaterally. External CT and positron emission tomography demonstrated 
massive bilateral pleural effusions, marked abdominopelvic fluid accumulation, and extensive heterogeneous thickening of the 
hepatic capsule, peritoneum, and greater omentum with increased metabolic activity. Based on the clinical and imaging 
findings, malignant ascites was initially considered, although PTB remained in the differential diagnosis.

Further investigations were inconclusive. Ascitic fluid CA-125 was mildly elevated at 114.71 U/mL, whereas the 
remaining tumor markers were within normal limits. The T-SPOT.TB assay was positive, but the overall diagnostic 
picture remained discordant. Ascitic fluid ADA was low at 5 U/L. In addition, AFB staining was negative, and tNGS did 
not detect M. tuberculosis or other pathogens in the serous fluid samples. These discordant findings complicated the 
initial diagnostic evaluation (Table 1).

Figure 2 Cytological smear of the ascitic fluid. (A) The Wright-Giemsa stain shows abundant mature lymphocytes diffusely distributed across the field. These cells are 
characterized by scant cytoplasm and dense nuclei, with a notable absence of malignant cells and neutrophils (original magnification ×100). (B) The AFB stain reveals a blue 
microscopic background with no red-stained AFB identified (original magnification ×100).

Table 1 Summary of Clinical Evidence for the Differential Diagnoses of Case 2

Diagnostic 
Evidence

Malignancy Peritoneal Tuberculosis

Supporting 
Points

(1) Elderly male aged 61 years with no distinct history of tuberculosis 
exposure.

(1) Anorexia and weight loss

(2) Progressive abdominal distension over three weeks accompanied by 
anorexia and approximately 5 kg weight loss.

(2) Abdominal protuberance with positive shifting dullness alongside 
bilateral pleural effusions and massive abdominopelvic fluid 
accumulation.

(3) Absence of fever, cough, and expectoration. (3) Positron emission tomography scans revealing extensive and 
heterogeneous thickening of the peritoneum, greater omentum, and 
pelvic peritoneum with elevated metabolic activity.

(4) Bilateral pleural effusions and massive abdominopelvic fluid 
accumulation.

(4) Positive T-SPOT.TB assay result

(5) Positron emission tomography scans revealing extensive and 
heterogeneous thickening of the peritoneum, greater omentum, and 
pelvic peritoneum with elevated metabolic activity.

(5) Ascitic fluid LDH level of 302 U/L and CA-125 level of  
114 U/mL.

(6) tNGS yielding no evidence of pathogenic microorganism infection 
including M. tuberculosis.

(7) Ascitic fluid LDH level of 302 U/L

(8) Ascitic fluid ADA level of 5 U/L

Refuting 
Points

(1) Ascitic fluid CA-125 level of 114 U/mL with remaining tumor markers 
residing within physiological limits.

(1) Absence of fever, cough, expectoration, and distinct history of 
tuberculosis exposure.

(2) Current investigations lacking direct pathological and cytological 
evidence of malignancy.

(2) Ascitic fluid ADA level of 5 U/L.

(3) Negative tNGS results yielding no evidence of pathogenic 
microorganism infection including M. tuberculosis.

(4) Ascitic fluid smear revealing a complete absence of AFB.

Abbreviations: ADA, Adenosine Deaminase; LDH, Lactate dehydrogenase; CA-125, Cancer antigen 125; tNGS, Targeted Next-Generation Sequencing.
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Cytological examination of the ascitic fluid showed a nucleated cell count of 6,726 ×106/L, with lymphocytes 
accounting for 82% of nucleated cells, mesothelial cells less than 1%, and no atypical or malignant cells. Pleural fluid 
cytology showed a similar inflammatory pattern, with lymphocyte predominance (70%) and mesothelial cells accounting 
for 8% (Figure 3). Although nonspecific, these findings supported consideration of PTB in the clinical context and made 
peritoneal malignancy less likely.

Because the diagnosis remained uncertain, exploratory laparoscopy was performed. Intraoperatively, the intestines 
and greater omentum were densely studded with small gray-white nodules (Figure 4A). Histopathological examination of 
the peritoneal biopsy showed collagenized fibrous connective tissue with marked inflammatory cell infiltration and 
multifocal necrosis, without neoplastic cells (Figure 4B). Tissue AFB staining was positive (Figure 4C and D), and the 
diagnosis of PTB was established.

Figure 3 Cytomorphological features of the pleural and ascitic fluids. (A) Red arrows identify lymphocytes and green arrows highlight neutrophils. The image utilizes 
a Wright-Giemsa stain at an original magnification of ×100. (B) Pleural fluid cytology shows 70% lymphocytes and 8% mesothelial cells. Blue arrows specifically denote 
mesothelial cells. The image utilizes a Wright-Giemsa stain at an original magnification of ×100.

Figure 4 Laparoscopic manifestations of the peritoneum alongside histopathological and AFB staining results of the peritoneal biopsy. (A) Laparoscopic visualization reveals 
extensive thickening of the greater omentum and peritoneum with surfaces densely studded with numerous grayish white nodules. (B) Collagenized fibrous connective 
tissue accompanied by massive inflammatory cell infiltration. The section utilizes a hematoxylin and eosin stain at an original magnification of ×100. (C) Clear visualization of 
AFB exhibiting positive staining. The section utilizes an AFB stain at an original magnification of ×100. (D) Magnified view of the positive region in panel C (original 
magnification, ×300).
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Antituberculosis treatment was started with isoniazid 300 mg once daily, rifampicin 600 mg once daily, pyrazinamide 
1500 mg once daily, ethambutol 750 mg once daily, and levofloxacin 500 mg once daily. Supportive management 
included ultrasound-guided pleural and abdominal drainage, furosemide, intravenous albumin, and enteral nutritional 
support. Despite these interventions, the patient developed chills, high fever, hypotension, and progressive oliguria. 
Laboratory testing showed marked inflammatory worsening, with C-reactive protein rising to 210 mg/L and procalcitonin 
to 25 ng/mL. He was transferred to the intensive care unit for advanced supportive care, but his condition progressed to 
sepsis with multiorgan failure, and he died during hospitalization.

Cytological Processing and Interpretation of Serous Fluids
Pleural and ascitic fluid specimens first underwent routine gross examination, including assessment of color and clarity. 
Total nucleated cell counts were then performed. For cytological evaluation, fluid samples were processed by cytocen
trifugation at 800 rpm for 10 min, and the resulting smears were stained with Wright-Giemsa stain for 15 min. 
Differential cell classification was subsequently performed, and cytomorphological features were described based on 
microscopic examination. For reproducibility, all cytological slides were independently reviewed by two experienced 
laboratory physicians.

Discussion
PTB is an important form of extrapulmonary tuberculosis, but its diagnosis remains challenging because the clinical and 
radiologic findings are often nonspecific and may overlap with those of peritoneal carcinomatosis, cirrhotic ascites, 
bacterial peritonitis, and inflammatory bowel disease.19–22 Our two cases illustrate this difficulty. In Case 1, abdominal 
distension was the main manifestation without systemic symptoms of tuberculosis. In Case 2, progressive abdominal 
distension, pleural effusions, anorexia, and weight loss initially raised strong concern for malignancy. Imaging was 
likewise nondiagnostic in both patients, showing peritoneal and omental thickening but not establishing the etiology.3,21

Microbiological and molecular testing also had important limitations. Direct detection methods in serous effusions are 
known to have suboptimal sensitivity, particularly in paucibacillary specimens.10,13 In Case 1, ascitic fluid AFB staining and 
M. tuberculosis NAAT were negative. Because PTB was already strongly suspected clinically, NAAT was prioritized as the 
initial rapid and more affordable molecular test; NGS was not pursued thereafter because of the patient’s financial constraints. 
In Case 2, ascitic ADA was low, AFB staining was negative, and tNGS performed on pleural and ascitic fluid samples did not 
detect M. tuberculosis. Published evidence supports this limitation. PTB is typically paucibacillary, and molecular testing of 
ascitic fluid therefore has limited sensitivity.23 Available PTB-specific molecular data mainly concern Xpert/NAAT rather than 
mNGS or tNGS: reported ascitic-fluid Xpert sensitivities range from 28.6% to 70.6%, and a review citing pooled data reported 
a sensitivity of 59% and a specificity of 97.9%, corresponding to an estimated false-negative rate of 41%.24,25 Even for 
peritoneal tissue, Xpert sensitivity was only 60.7% in one study.26 Robust ascites-specific false-negative estimates for tNGS/ 
mNGS are currently unavailable because direct studies in tuberculous ascites are scarce. Therefore, evidence from ascitic-fluid 
Xpert studies and broader sequencing studies of extrapulmonary tuberculosis and serous-fluid specimens was cited only as 
indirect contextual support. In a smear-negative extrapulmonary tuberculosis cohort, mNGS sensitivity was 56.1%, and 
a recent nanopore study reported 76.9% sensitivity in a small abdominal-effusion subgroup, supporting cautious interpretation 
of negative sequencing results in serous specimens.27,28

In this setting, routine cytological examination provided an additional clue. Case 1 showed a nucleated cell count of 7,900 
×106/L, with 76% lymphocytes, mesothelial cells less than 1%, and no malignant cells. Case 2 showed a nucleated cell count of 
6,726 ×106/L, with 82% lymphocytes, mesothelial cells less than 1%, and no atypical cells in ascitic fluid; the pleural fluid also 
showed lymphocyte predominance. Although nonspecific, these findings supported consideration of PTB in the appropriate 
clinical context. Importantly, the absence of malignant cells on cytology does not exclude peritoneal malignancy. Previous studies 
have reported that tuberculous serous effusions are often characterized by lymphocyte predominance and a low proportion of 
mesothelial cells (Table 2).29–34 In practical terms, such effusions generally have lymphocytes accounting for more than 50% of 
nucleated cells, often reaching 80–90% in tuberculous pleural effusions, whereas mesothelial cells are typically sparse, often less 
than 10% and frequently less than 5% or even absent.29–34 However, most available data derive from pleural rather than PTB, so 
extrapolation to ascitic fluid should be made cautiously. Ascites-specific differential cell proportion data remain limited, although 
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one series of PTB described 91.9% of ascitic fluid samples as lymphocyte-rich.35 In addition, cytology alone is insufficient to 
establish the diagnosis. These cytomorphologic findings should therefore be regarded as supportive rather than definitive. The 
biological basis for this pattern is plausible. Tuberculous serositis is associated with a predominantly cell-mediated immune 
response, with lymphocyte recruitment at the serosal surface and granulomatous inflammation in involved tissue.36–39 Chronic 
inflammatory injury may also reduce the mesothelial cell component in effusion specimens.40,41 Even so, this pattern likely 
reflects the host inflammatory response rather than pathogen burden itself.

This study is limited by its retrospective, descriptive design, the inclusion of only two cases, and the lack of a validated 
cytological cutoff for PTB. Routine ascitic fluid cytology should not replace microbiological or histopathological confirma
tion, and robust evidence for its diagnostic performance in PTB remains lacking.23 However, because it is inexpensive and 
widely available, a lymphocyte-predominant, mesothelial-poor effusion may still provide a practical supportive clue when 
NGS is unavailable or molecular results are negative or nondiagnostic.23,25 This may be particularly relevant in patients at risk 
of poor outcomes, as older age, ascites, rapid weight loss, and renal or hepatic dysfunction, including elevated serum creatinine 
or ALT, have been associated with adverse prognosis in PTB.42 Case 2 had several of these concerning features, including 
older age, marked ascites, and recent weight loss; thus, although earlier diagnosis might have improved his chance of survival, 
it would not necessarily have guaranteed a favorable outcome.42,43 Larger prospective studies are needed to clarify the 
diagnostic value of these cytological findings. Overall, PTB remains challenging to diagnose, and these cytological findings 
should be interpreted as supportive rather than diagnostic in the appropriate clinical context. Taken together, our cases suggest 
that routine ascitic fluid cytology may still serve as a useful adjunct in the stepwise evaluation of suspected PTB.

Table 2 Summary of Published Studies Describing the Cytological Features of Tuberculous Pleural Effusions

Study Study 
Design

Sample 
Size

Key Cytological Features Diagnostic 
Efficacy

Main Conclusions

Hurwitz et al 

(1980)29

Cross- 

sectional 

observational 
study

166 Rare mesothelial cells with 

a 1.2% content in the 

tuberculosis group

Quantitative 

metrics not 

reported

Abundant mesothelial cells can exclude 

tuberculosis infection thereby supporting 

diagnoses such as heart failure

Kawarada et al 
(1990)30

Cross- 
sectional 

diagnostic 

accuracy study

32 Lymphocyte predominance 
accompanied by mesothelial 

cell absence

Sensitivity at 
68.4% and 

specificity at 

69.2%

This cytological pattern has suggestive 
diagnostic value for tuberculosis although 

independent application remains insufficient

Ellison et al 
(1998)31

Prospective 
case control 

study

76 Lymphocytosis combined with 
mesothelial cells comprising 

less than 10%

Sensitivity at 
95% and 

specificity at 

82%

Lymphocytes paired with low mesothelial cells 
serve as a strong predictive factor for 

tuberculosis

Ruan et al 

(2012)32

Retrospective 

cohort study

382 Median lymphocyte 

proportion at 84% with only 
17% of patients exhibiting less 

than 50%

Culture 

positive rate 
at 63%

Lymphocyte proportion constitutes a stable 

diagnostic indicator and pleural specimens 
demonstrate even lower lymphocyte counts

Amer et al 

(2016)33

Prospective 

diagnostic 

study

50 Assessment of mesothelial 

cells in biopsy versus effusion 

cytology

Biopsy 

sensitivity is 

marginally 
higher

Biopsy showed higher sensitivity than effusion 

cytology while centrifugation techniques 

enhance cytological sensitivity

Bargotya et al 
(2020)34

Retrospective 
diagnostic 

accuracy study

64 Absence or scarcity of 
mesothelial cells coupled with 

a lymphocyte predominance

ADA >40 IU/L 
was present in 

87.5% of cases

Mesothelial cell absence and lymphocyte 
predominance suggest tuberculosis infection 

and combining this with adenosine deaminase 

enhances accuracy

Notes: The studies summarized in this table are based primarily on tuberculous pleural effusions rather than PTB; therefore, extrapolation of these cytological patterns to 
ascitic fluid should be made cautiously.
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Data Sharing Statement
The original contributions presented in the study are included in the article material. Further inquiries can be directed to 
the corresponding author.

Ethics Approval and Consent to Participate
This retrospective case report was approved by the Ethics Committee of General Hospital of Southern Theater Command 
(No. NZLLKZ2025062). Written informed consent for publication of the clinical details and accompanying imaging 
materials of Patient 1 was obtained from the patient directly. For Patient 2, who is deceased, written informed consent for 
publication of their clinical details and accompanying imaging materials was obtained from their legally authorized next 
of kin. Prior to signing the consent forms, both the patient and the next of kin were provided with and reviewed the 
complete manuscript to ensure full understanding and agreement to the publication of the case details.
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