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Primary Malignant Mesothelioma of the Peritoneum Mistaken for Peritoneal Tuberculosis due 
to Elevated Cancer Antigen 125
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A differential diagnosis of ascites is always challenging for physicians. Peritoneal tuberculosis is particularly difficult to distinguish 
from peritoneal carcinomatosis because of the similarities in clinical manifestations and laboratory results. Although the definitive 
diagnostic method for ascites is to take a biopsy of the involved tissues through laparoscopy or laparotomy, there are many limitations 
in performing biopsies in clinical practice. For this reason, physicians have attempted to find surrogate markers that can substitute 
for a biopsy as a confirmative diagnostic method for ascites. CA 125, which is known as a tumor marker for gynecological malignancies, 
has been reported to be a biochemical indicator for peritoneal tuberculosis. On the other hand, the sensitivity of serum CA 125 is 
low, and CA 125 may be elevated due to other benign or malignant conditions. This paper reports the case of a 66-year-old male who 
had a moderate amount of ascites and complained of dyspepsia and a febrile sensation. His abdominal CT scans revealed a con-
glomerated mass, diffuse omental infiltration, and peritoneal wall thickening. Initially, peritoneal tuberculosis was suspected due 
to the clinical symptoms, CT findings, and high serum CA 125 levels, but non-specific malignant cells were detected on cytology of 
the ascitic fluid. Finally, he was diagnosed with primary malignant peritoneal mesothelioma after undergoing a laparoscopic biopsy.
(Korean J Gastroenterol 2019;74:232-238)
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INTRODUCTION

A differential diagnosis of ascites has always been a chal-

lenge for physicians. In Korea, the prevalence of pulmonary 

tuberculosis is still higher than in other developed countries, 

and extrapulmonary tuberculosis, such as peritoneal tuber-

culosis, intestinal tuberculosis, and tuberculous lymphadeni-

tis, is also common.1,2 Therefore, physicians should consider 

the possibility of peritoneal tuberculosis when investigating 

the cause of ascites.

Initially, it is difficult to diagnose peritoneal tuberculosis 

because its clinical manifestations may be similar to other 

diseases with ascites, including malignancies. Although ascitic 

fluid analysis, including the serum ascites albumin gradient 

and cell counts, imaging studies, and serum laboratory tests 

without histopathology findings, are generally used to make 
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Fig. 1. Chest X-ray and simple abdomen scan images. (A) The chest X-ray shows increased bronchovascular markings in the right lower lung 
filed, but no active lung disease and pleural effusion. (B) The centralized bowel gases are noted due to massive ascites in the simple abdomen 
erect view.

a differential diagnosis of ascites, they are not sufficient to 

confirm the origin of ascites. To compensate for these limi-

tations, many recent case reports have suggested that serum 

CA 125, a tumor marker of gynecologic malignancies, can 

aid in a differential diagnosis of peritoneal tuberculosis as 

a cause of ascites.3 This paper reports a rare case that was 

ultimately diagnosed as malignant peritoneal mesothelioma 

despite the strong initial suspicion of peritoneal tuberculosis 

due to the marked elevation of the serum and peritoneal CA 

125 levels and the clinical manifestations.

CASE REPORT

A 66-year-old male patient without a specific medical history 

was referred from a local clinic due to abdominal distension. 

The patient complained of abdominal discomfort and distension 

for 2 or 3 weeks. He also complained of anorexia, dyspepsia, 

and a mild chilling sensation. Esophagogastroduodenoscopy 

and colonoscopy were performed at a local clinic. Erosive gas-

tritis was noted during an upper endoscopic examination and 

a small hyperplastic polyp was detected by colonoscopy. On 

abdominal ultrasonography, the intraabdominal organs were 

non-specific, but a moderate amount of ascites was noted. 

For that reason, abdominal CT was performed and the patient 

was referred for further evaluation to determine the cause 

of the ascites and treatment. His smoking history was 30 

pack years and he occasionally drank small amounts of alcohol; 

there was no family history of malignancy. His occupation was 

a farmer and he had sometimes worked at construction sites 

in his younger years.

His initial vital signs were blood pressure of 140/81 mmHg, 

heart rate of 105 beats/min, respiratory rate of 20 breaths/min, 

and body temperature of 37℃. The patient’s body weight was 

63.6 kg, and his height was 176 cm. A rapid decrease in 

body weight had not occurred recently. On a physical examina-

tion, abdominal distension without tenderness and fluid shift-

ing were noted, and a dull sound on percussion was also 

heard. The laboratory results revealed the following: a white 

blood cell count of 9,200 cells/μL, hemoglobin of 12.1 g/dL, 

platelet count of 5.59×105 cells/μL, total bilirubin level of 

0.9 mg/dL, AST level of 28 IU/L, ALT level of 19 IU/L, ALP 

level of 203 U/L (reference range: 35-130 U/L), LDH level 

of 268 U/L (reference range: 135-225 U/L), GGT level of 

119 IU/L (reference range: 10-71 IU/L), albumin level of 

3.1 g/dL (reference range: 3.5-5.2 g/dL), PT of 12.7 seconds, 

CRP level of 9.03 mg/dL (reference range: 0-0.5 mg/dL), and 

erythrocyte sedimentation rate of 87 mm/hr (reference 

range: 0-20 mm/hr). The viral markers of hepatitis B, hepatitis 

C and human immunodeficiency virus were all negative. 

Regarding the tumor markers, the results showed an AFP level 
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Fig. 2. Contrast-enhanced computed tomography images of the abdomen show a 4.4×5.5 cm conglomerated mass (yellow arrows) among 
the portal vein, pancreas neck, and liver. Diffuse omental infiltration, a moderate amount of ascites and peritoneal thickening are also 
revealed.

of 2.6 ng/mL, CEA level of 0.11 ng/mL, CA 19-9 <2.00 U/mL, 

and an elevated serum CA 125 level of 100.8 μg/mL 

(reference range: 0-35 μg/mL). Interferon-gamma release as-

says and tuberculin skin test or Mantoux test were not 

performed. The chest X-ray and simple abdominal examina-

tions revealed no active lesions (Fig. 1). Electrocardiography 

was also non-specific.

Diagnostic paracentesis was performed to evaluate the as-

citic fluid, which revealed a white blood cell of 1,400 cells/mm3 

(lymphocyte 53%, poly 42%), red blood cell count of 1,000 

cells/mm3, protein level of 5.5 g/dL, albumin level of 2.5 g/dL, 

LDH level of 926 IU/L (reference range: 150-470 IU/L), glu-

cose level of 146 mg/dL (reference range: 40-70 mg/dL), and 

adenosine deaminase (ADA) level of 69.1 U/L (reference 

range: <39 U/L). The peritoneal CA 125 levels were 651.5 

μg/mL. The abdominal CT scans performed at a local clinic 

showed a 4.4×5.5 cm conglomerated mass among the portal 

vein, pancreas neck, and liver (Fig. 2). In addition, diffuse 

omental infiltration, a moderate amount of ascites and peri-

toneal thickening were observed. 

A radiologist of our center initially suspected tuberculous 

lymphadenitis and peritoneal tuberculosis, but the result of 

AFB staining of the ascitic fluid was negative. Suspicious ma-

lignant cells were detected during a cytology examination of 

the ascitic fluid (Fig. 3). Therefore, a laparoscopic biopsy was 

performed to confirm the diagnosis. A large amount of ascites 

and multiple whitish patch nodules within the whole peri-

toneum, omentum, and bowel walls were seen (Fig. 4). A sur-

geon who performed the laparoscopic biopsy also strongly 

suspected peritoneal tuberculosis. Biopsies were performed 
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Fig. 3. Aspiration of ascites shows suspicious malignant cells, which
were finally revealed as atypical mesothelial cells (ThinPrep 2000 
System; Cytyc Corp., Marlborough, MA, USA) (Papanicolaou stain, 
×400).

Fig. 4. Gross photographs during laparoscopic biopsy reveal a large amount of ascites and multiple whitish patch nodules within the whole 
peritoneum, omentum, and bowel walls.

Fig. 5. Histology specimen shows malignant mesothelial cells, 
epitheloid type (A: H&E, ×100). Immunohistochemical staining of 
the specimens is reactive for cytokeratin and cytokeratin-7 and 
focally positive for calretinin, confirming the diagnosis of malignant
peritoneal mesothelioma (B: cytokeratin, ×100; C: cytokeratin-7, 
×200; D: calretinin, ×100).

on five points of the peritoneum, mesentery, and omentum. 

Despite the high likelihood of peritoneal tuberculosis and the 

patient’s complaint of a rapid increase in ascites, the authors 

recommended waiting for the biopsy results to confirm the 

diagnosis. Finally, immunohistochemical staining of the speci-

men showed that these tissues were reactive for cytokeratin 

(CK), CK 7, and focally calretinin positive and negative to CK 

20, CK 5.6, estrogen receptor, CEA, human melanoma 

black-45, and vimentin (Fig. 5). These results demonstrated 

malignant mesothelioma in the peritoneum. The amount of 

ascites increased rapidly and multiple therapeutic para-

centeses were performed to relieve the abdominal pain. 

Thereafter, although the patient was referred to a tertiary hos-

pital for systemic chemotherapy, he died of severe sepsis with 

increased pleural effusion before starting chemotherapy.

DISCUSSION

Peritoneal tuberculosis is a rare form of extrapulmonary 

tuberculosis. Mycobacterium tuberculosis can spread to the 
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Table 2. Comparison of the Differential Diagnosis between Peritoneal Tuberculosis and Malignant Peritoneal Mesothelioma

Peritoneal tuberculosis Malignant peritoneal mesothelioma

Age Younger Older

Fever More Less

Anorexia Common Common

Body weight loss Common Common

Ascites Common Common

Pain Common Common

Lymph node enlargement Common Common

CA 125 elevation Mildly elevated Highly elevated

CT findings9

Peritoneal thickening Smooth Irregular

Caked omentum stratification Less More

Mesentery involvement Less More

Abdominal viscera infiltration and pleural plaques Less More

Pleural effusion More Less

CA 125, cancer antigen 125; CT, computed tomography.

Table 1. Summary of Difficult Cases in Diagnosing Peritoneal Tuberculosis and Malignant Peritoneal Mesothelioma

Age/sex
Asbestos 
exposure

Chief complaints
CA 125/other 
tumor markers

CT findings
Diagnostic 

method
Survival

Cause of 
death

Shih et al. (2013)6 54/male Yes Abdominal 
distension, 
anorexia

Not available/
no elevation

Peritoneal 
nodularity, 
omental cake

Laparoscopic 
biopsy

Expired Nosocomial
infection

Torrejón Reyes et al. 
(2010)7

58/male No Abdominal 
distension, 
dyspnea

Not available/
no elevation

Severe ascites with 
thick epyplon, 
pleural effusion

Laparoscopic 
biopsy

Expired Not available

Melero et al. (1995)8 Young 
male

No Prolonged fever, 
leukocytosis

Not available/
no elevation

Septated 
peritoneal ascites

Explorator 
laparotomy

Expired Not avaliable

Our case 66/male No Abdominal 
distension, 
anorexia, 
dyspepsia, chilling

Elevated/
no elevation

Intraabdominal 
mass, peritoneal 
thickening, 
omental 
infiltration

Laparoscopic 
biopsy

Expired Nosocomial
infection

CA 125, cancer antigen 125; CT, computed tomography.

peritoneum through the gastrointestinal tract via the mesen-

teric lymph nodes or directly from the blood, lymph, and fallo-

pian tube.4 Generally, a microbiological diagnosis of peritoneal 

tuberculosis is very slow and inadequate. Owing to the lack 

of characteristic clinical features of peritoneal tuberculosis, 

it can be confused easily with peritoneal carcinomatosis, par-

ticularly in the elderly. Analysis of the ascitic fluid of peritoneal 

tuberculosis shows lymphocyte-predominant exudative fea-

tures with a low serum ascites-albumin gradient (<1.1) as well 

as elevated levels of total protein, LDH, and CA 125. In addi-

tion, high ADA levels of ascitic fluid are a good parameter 

for detecting peritoneal tuberculosis.5 On the other hand, all 

these results cannot definitively confirm a diagnosis of peri-

toneal tuberculosis. In the present case, the patient com-

plained of anorexia, dyspepsia, and a mild chilling sensation. 

A study of the ascitic fluid revealed lymphocyte-predominant 

exudative fluid with a low serum ascites-albumin gradient 

(0.6). The ascitic ADA level was also elevated (69.1 U/L), as 

were the serum and peritoneal CA 125 levels (100.8 μg/mL 

and 651.6 μg/mL, respectively). These results led to the sus-

picion of peritoneal tuberculosis.

In this case, interferon-gamma release assays, which are 

useful for a diagnosis of extrapulmonary tuberculosis and la-

tent tuberculosis infections, were not performed because of 

the restriction of the national health insurance and the low 

sensitivity and specificity for peritoneal tuberculosis. In partic-
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ular, the sensitivity and specificity of the tuberculin skin test 

are relatively low due to the injection of a Mycobacterium 
bovis bacille Calmette-Guérin vaccine in Korea; hence, a tu-

berculin skin test was not conducted.

Table 1 shows the published cases that had difficulty in 

a differential diagnosis between peritoneal tuberculosis and 

malignant peritoneal mesothelioma, and they were finally di-

agnosed as malignant peritoneal mesothelioma by the histo-

pathology results from a biopsy.6-8 With the exception of the 

present case, the CA 125 levels were not evaluated in the 

other cases. This may be because the patients involved in 

these cases were male. An association with exposure to as-

bestos was observed in the only one case. Melero et al.8 pre-

scribed an empirical antituberculosis treatment to a young 

male with prolonged fever, leukocytosis and a septated peri-

toneal exudate, but the patient’s symptoms did not improve. 

Finally, malignant peritoneal mesothelioma was confirmed 

through an exploratory laparotomy. After a definitive diagnosis 

as malignant peritoneal mesothelioma, all the patients ex-

pired in the short-term period regardless of systemic 

chemotherapy. Table 2 lists the similarities and differences 

in clinical manifestations and radiologic findings of peritoneal 

tuberculosis and malignant peritoneal mesothelioma.9

CA 125 is a glycoprotein derived from the coelomic epi-

thelium and found in normal tissue. The glycoprotein is usually 

elevated in the presence of epithelial ovarian carcinoma. On 

the other hand, elevation of the serum CA 125 levels can 

also be seen in some non-malignant and non-gynecological 

diseases, such as autoimmune diseases, pancreatitis, peri-

tonitis, congestive heart failure, chronic renal failure, liver 

granulomatosis, pelvic inflammatory disease, endometriosis, 

pregnancy, and even during menstruation.10 Many reports 

have reported an association between peritoneal tuberculosis 

and high serum CA 125.11,12 In addition, elevated serum CA 

125 levels have a high predictive value for a diagnosis of 

peritoneal tuberculosis, whereas decreased serum CA 125 

levels can be used to evaluate the efficacy of therapy in peri-

toneal tuberculosis.3,11-13 Some studies reported that while 

the serum CA 125 levels may be elevated in patients with 

peritoneal tuberculosis (approximately 10- to 20-fold higher 

than normal values), they would likely be much higher in pa-

tients with peritoneal carcinomatosis (approximately 60-fold 

higher than normal values).14,15 Some authors have sug-

gested a short course of empirical anti tuberculosis treatment 

before surgery to arrive at the final diagnosis, which might 

be helpful in cases of ascites with moderately elevated CA 

125.15

CA 125 has several limitations. The sensitivity of CA 125 

is less than optimal. As mentioned previously, the CA 125 

levels may also be elevated in many benign conditions. In 

the present case, the clinical symptoms and signs as well 

as the serum CA 125 levels were indicative of peritoneal tu-

berculosis, but the final diagnosis was primary malignant peri-

toneal mesothelioma, which is very aggressive and lethal. A 

definitive diagnosis and proper treatment would have been 

delayed if the anti-tuberculosis treatment had been given 

empirically. Thakur et al.11 suggested that elevated serum CA 

125 levels in peritoneal tuberculosis might be related to ovar-

ian involvement because there are no reports of tuberculous 

ascites with elevated serum CA 125 levels in male patients. 

Indeed, elevated serum and peritoneal CA 125 levels in male 

patients were not associated with peritoneal tuberculosis.

Recently, some studies reported that high serum CA 125 

levels may suggest, but not necessarily be diagnostic of fatal 

malignant mesothelioma.16,17 There is no accepted tumor 

marker for malignant mesothelioma in clinical practice. Some 

studies have proposed that soluble mesothelin could be a 

relevant tumor marker of malignant mesothelioma and that 

the baseline serum mesothelin level might be an independent 

predictor of the overall survival.18 Unfortunately, most medical 

institutions in Korea are unable to evaluate the mesothelin 

concentration. Recent studies have shown that mesothelin-CA 

125 binding has high affinity and is co-expressed in 

mesothelioma.19,20 These findings suggest that elevated se-

rum CA 125 levels, which are used widely in clinical practice, 

may be sensitive for predicting the disease progression of 

malignant mesothelioma and imply the use of serum CA 125 

as a potential prognostic marker.

This case describes a rare disease, malignant peritoneal 

mesothelioma, without asbestos exposure. Korea is still an 

endemic area of Mycobacterium tuberculosis. In this case, 

peritoneal tuberculosis was first suspected based on the CA 

125 levels and clinical manifestations until histopathological 

confirmation. Therefore, this case demonstrates that all possi-

bilities should be considered in patients with ascites of an 

unknown cause until a definite diagnosis is made regardless 

of the high CA 125 levels or elevation of other tumor markers. 

In addition, elevated serum CA 125 in males with ascites of 
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an unknown cause may be related to other malignancies, in-

cluding malignant mesothelioma.
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