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Introduction

Almost one-third of the world population harbors
Mycobacterium (M.) tuberculosis infection, and 10% of
these people will become symptomatic during their life-
time. Nearly 8-10 million new tuberculosis (TB) cases
are diagnosed each year, and 2-2.5 million TB patients
succumb to the disease [1]. In 1993, the WHO declared
for the first time that TB was a global health emergency
[2]. Almost 10-20 million Turkish people are estimated to
have been infected with M. tuberculosis. The incidence
rate of TB is < 20/100,000 and 100-300/100,000 in the
developed and developing countries, respectively, and 30-
40/100,000 in Turkey [3, 4].

M. tuberculosis mostly affects the lungs, but in 30% of
cases it may spread to other organs [5]. Peritoneal TB is
especially important because it has the same clinical
picture as ovarian or primary peritoneal carcinoma, and
misdiagnosis leading to delay in initiating appropriate
treatment can be harmful to the patients [6]. Peritoneal
TB presents with nonspecific signs and symptoms such
as abdominal distention and pain, and ascites or as a
nodular pelvic mass at gynecological examination.
Anemia, leukocytosis, and increased erythrocyte sedi-
mentation rate are nonspecific markers of infection and
are not useful in detecting the disease. Furthermore,
imaging modalities have remained unsatisfactory in dis-
criminating peritoneal TB thus far. Therefore, suspicion
of TB is considered a milestone in a patient’s disease pro-
gression.

Here, we present and discuss the data of 11 peritoneal
TB patients from the viewpoint of increasing the aware-
ness and understanding of the disease. 

Materials and Methods

We retrospectively evaluated nine patients admitted to the
Department of Obstetrics and Gynecology, Uludag University
Medical Faculty, between 2003 and 2007 with symptoms and
signs suggestive of ovarian cancer and two others with com-
plaints of infertility. Pelvic examination, ultrasonography (US),
computerized tomography (CT), and serum tumor markers also
suggested ovarian neoplasia in all patients, except in one with
incidental perioperative findings. Primary surgery was performed
in eight patients, and neoadjuvant chemotherapy was planned for
two patients who underwent biopsies. All patients were adminis-
tered anti-TB treatment upon histopathological diagnosis.

Results

Abdominal swelling and pain, loss of appetite, nausea
and vomiting were the most common complaints at admis-
sion (Table 1). The mean age of the patients was 40.8 ±
18.3 years (mean ± S.D.). After excluding the two
patients with primary infertility, the gravida, parity, and
abortion values were 2.3 ± 1.4, 1.9 ± 1.3, and 0.4 ± 0.7,
respectively. Menstrual cycles were regular in all patients
except in two menopausal patients and in one patient with
regular cycles but heavy bleeding. The mean duration of
complaints was 4.67 ± 1.87 months (Table 1). Past
history included left nephrectomy and migraine in one
patient each; family history included diabetes mellitus (2
patients) as well as gastric and colon cancer (1 patient
each). None of the patients had a past or family history
of TB. At admission, the mean hemoglobin level was
11.8 ± 1.5 g/dl, leukocyte count was 7019.1 ± 1907.4 /μl,
and platelet count was 294.9 ± 55.8 × 103/μl. One of the
patients was thought to have hepatic TB because of the
following serum levels: fasting glucose, 120 mg/dl; AST,
222 U/l; and ALT, 273 U/l. She responded to anti-TB
treatment. After excluding this case, the mean serum
levels were as follows: fasting glucose, 87.30 ± 6.80
mg/dl; urea, 27.6 ± 9.1 mg/dl; creatinine, 0.7 ± 0.2 mg/dl;
AST, 32.40 ± 17.37 U/l; and ALT, 23.00 ± 7.89 U/l. 

Summary

Purpose: The data of 11 peritoneal tuberculosis (TB) patients is discussed in an attempt to better understand this disease. Methods:
Nine patients with clinical features mimicking ovarian cancer and two with infertility were evaluated retrospectively. Results: The mean
age was 40.8 ± 18.3 years. None had any past/family history of TB. Abdominal swelling and pain, appetite loss, nausea/vomiting, and
primary infertility were the most common complaints. Chest X-ray suggested TB in one cachexic patient. Six patients had
ovarian/primary peritoneal cancer on laparotomy. Laparoscopy was performed to determine therapeutic modality in one patient and for
primary infertility in one patient. Three patients were not operated because of suspected TB in one and neoadjuvant chemotherapy in
two with poor performance scores. They underwent peritoneal or omental biopsies; histopathology revealed caseous granulomatous TB
lesions. Mycobacterium tuberculosis was identified in only two ascitic fluid cultures. Conclusion: Peritoneal TB should be suspected
in endemic areas, especially in young patients considered to have peritoneal carcinomatosis.
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On physical examination, abdominal distention was
observed in seven patients, and cachexia was present in
one patient. Lower genital tract examination revealed no
abnormalities, except atrophy in two patients. The uterus
was not palpable in four patients due to abdominal dis-
tention, but was normal in the remaining seven patients.
A solid mass with an irregular surface occupied the pelvis
in one patient, and multiple implantations could be pal-
pated on the pelvic peritoneum in two patients. In the
remaining patients, no structure was palpable on adnexal
examination due to abdominal distention. Chest X-ray
findings were suggestive of TB in only one cachexic
patient but were normal in the remaining patients. All
cervical smears were negative for neoplasia. The other
clinical characteristics of the patients at admission are
shown in Table 1.

Colonoscopic examination of four patients revealed
diminutive polyps, one in the cecum and the other in the
rectum in two patients; an ulcer in the proximal ascend-
ing colon, which was found to be benign on biopsy, in
one patient; and external rectal compression in one
patient. The findings were normal in the remaining four
colonoscopies and in eight esophagogastroduodeno-
scopies. Gastrointestinal endoscopy was not performed in
three patients.

The tuberculin skin test was negative in five patients
and was not performed in six patients. Laparotomy was
performed with a preoperative diagnosis of ovarian or
primary peritoneal cancer in six patients. Laparoscopy
was performed to determine between neoadjuvant
chemotherapy or cytoreductive surgery and for primary
infertility in one patient each. Three patients did not
undergo surgery because chest X-ray findings raised the

suspicion of TB in one patient and neoadjuvant
chemotherapy was planned for two patients because of
their poor performance scores. Of these three patients,
two underwent peritoneal biopsies and one underwent
omental biopsy; the histopathology examination found
caseous granulomatous lesions of TB in the samples from
all three patients. In all patients, the ascitic fluid was
exudative and had lymphocyte predominance. Acid-fast
staining of the ascitic fluid was negative in six patients
and was not performed in five patients. Ascitic fluid cul-
tures for M. tuberculosis were positive only in two
patients. The surgical procedures and pathological results
of the patients are shown in Table 2.

All patients were referred to the Department of Chest
Disease and combination therapy comprising isoniazid,
rifampicin, pyrazinamide, ethambutol, and streptomycin
was given. The patient with microinvasive serous carci-
noma additionally received three courses of chemother-
apy including 75 mg/m2 cisplatin and 135 mg/m2 pacli-
taxel.

Discussion

M. tuberculosis mostly involves the lungs, but in 30%
of cases it may spread to the other organs [5]. Genitouri-
nary organs, mainly the fallopian tubes, are the most
common sites of spread. Peritoneal TB is of considerable
importance since it accounts for 4% of all extrapul-
monary disease [7]. Infertility is known to be a common
consequence of TB; two of the 11 patients discussed
herein had complaints of primary infertility at admission
to our department. One had undergone laparoscopy,
while the other had undergone laparotomy because solid-

Table 1. — Clinical characteristics of the patients at admission.

Name Age Complaints Results of Imaging (US/CT) CA125 CA19.9 CA15.3 CEA AFP
(yrs) (U/ml) (U/ml) (U/ml) (ng/ml) (ng/ml

SK 40 a.s. ascites, fine septa, thickened omentum 698 5.7 44 0.6 3.5
MA 79 a.s., pain, loss of appetite ascites, endometrial fluid, pleural effusion 1799 45.7 620.5 1.1 1.6
NO 40 a.s., nausea & vomiting ascites, thickened omentum & mesentery 137 12.5 80.1 0.4 1.3
KS 72 a.s., pain, loss of weight ascites, thickened omentum & mesentery 1705 7.1 73 1.1 N.A.
BK 30 primary infertility normal findings on US N.A. N.A. N.A. N.A. N.A.
HO 32 a.s., pain Simple right ovarian cyst (2.5 × 2.5 cm),

left ovarian margins obscured, serosal nodularities
over the uterus, endometrial fluid, mesenteric 
and paraaortic LAP 830.3 9.9 32.8 1.4 0.87

SU 40 a.s., pain ascites, smooth heterogeneous masses in the 
right (10.0 × 9.0 cm) and left (3.0 × 3.0 cm)
adnexal regions 195.8 28.4 74.5 1.9 7.5

OA 24 a.s., pain, loss of weight ascites, bilateral solid-cystic adnexal masses 
(2.0 × 2.0 cm), thickened mesentery, paraaortic LAP 424.9 30.91 105.8 1.24 2.39

AV 22 a.s. ascites, thickened omentum 476 N.A. 15 N.A. 1
RS 32 a.s., pain, vaginal spotting ascites, solid-cystic masses in the right (4.0 × 3.6 cm) 

and left (2.0 × 2.0 cm) adnexal regions 133.7 N.A. 47.2 1.0 N.A.
NU 38 primary infertility septated cystic (8.0 × 6.0 cm) and solid (3.5 × 1.5 cm)

masses in the left adnexal region, septated cystic
mass (7.0 × 6.0 cm) in the right adnexal region,
endometrial fluid 104.2 N.A. N.A. 0.6 N.A.

N.A.: not available, US: ultrasonography, CT: computerized tomography, LAP: lymphadenopathy, a.s.: abdominal swelling.
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cystic masses (measuring 8.0 × 6.0 cm2, 3.5 × 1.5 cm2,
and 1.0 × 6.0 cm2) were detected in the pelvis preopera-
tively. The histopathological diagnosis from permanent
sections was peritoneal TB.

The microorganism may stay dormant for a long time
and can easily invade the abdominal viscera upon activa-
tion. The microorganism may originate from its primary
focus in the lungs and may spread hematogenously or
may primarily infect the intestines and rarely the liver via
ingestion of contaminated food [8, 9]. M. tuberculosis
colonizing the colon may invade mesenteric lymph nodes
resulting in their ulceration or rupture and the subsequent
release of the organism into the peritoneal cavity. In the
present study, none of the endoscopy findings were rem-
iniscent of gastrointestinal colonization. The primary
lesion of M. tuberculosis may disappear during the latent
period, and the disease may escape diagnosis until the
patient develops symptoms and signs of intraabdominal
carcinoma [9]. Among the 11 patients, only one patient
showed chest X-ray changes compatible with TB.

On physical examination, the most evident sign of peri-
toneal TB is ascites and abdominal distention [9, 10].
Pelvic examination frequently reveals adnexal masses or
implantations on the pelvic peritoneum [11-14]. However,
peritoneal TB may present in either the wet or dry form.
While the wet form is most common and presents with
ascites and inflammation of the serosal surfaces, the dry
form is devoid of ascites and is less common. We
observed ascites and abdominal distention in eight
patients; in these patients, the peritoneum was inflamed
with thickening of the mesentery or omentum and forma-
tion of septa between the viscera. The two patients with
primary infertility and another with an adnexal cyst and
serosal nodularities were free of ascites.

A tuberculin skin test can be used for the diagnosis of
TB, and a strongly positive test indicates the presence of
M. tuberculosis in the active form. Discriminating the
weakly positive test, which is observed in vaccinated
individuals, is especially important because vaccination
against TB in infancy and thereafter is mandatory in
Turkey. However, the tuberculin skin test has been
reported to have only 55% sensitivity and 80% specificity
[15]. Because we thought that the great majority of the
patients would have been vaccinated, we performed the
test in only five patients; surprisingly, all tested negative.

Because surgery is not indicated in most cases, paracen-
tesis for bacterial culture, acid-fast staining and poly-
merase chain reaction (PCR) analysis, and image-guided
percutaneous biopsy for histopathological examination are
recommended in suspicious cases [16]. However, only one
patient was suspected of having TB based on chest X-ray
findings, and the remaining nine patients were diagnosed
with ovarian or primary peritoneal carcinoma. 

In the present study, ascitic fluid cultures were positive
in only two of eight patients. M. tuberculosis was reported
to be cultured in 20%-83% of cases in the literature [1, 6,
7]. PCR analysis of ascitic fluid can be performed rapidly
and has 93% sensitivity and 84% specificity; however, it is
expensive and is not commonly used [17, 18]. Ascitic fluid
may also be examined for the presence of M. tuberculosis
by Ziehl-Neelson staining for acid-fast bacilli, but the sen-
sitivity of the test is just 3.2% [19]. Bacteriological evalu-
ation of the ascitic fluid and peritoneum and histopatholog-
ical evaluation of biopsy specimens are necessary for a
definitive diagnosis [20-23].

Measurement of ascitic fluid adenosine deaminase
(ADA) has been recommended as a noninvasive method
to rule out malignancy [24, 25]. ADA is a marker of T-

Table 2. — Surgical procedures and pathological results of the patients.

Name Operation Perioperative findings Frozen Permanent Peritoneal
section section cytology

SK n.o. – – – benign
MA n.o. – – – benign
NO L/T: multiple biopsies t.p., < 1 cm m.w.g.n. on uterine and tubal serosa c.g.l. c.g.l., TB benign
KS L/T: omental biopsy ascites, t.p., omental cake, < 1 cm m.w.g.n. on

intestinal serosa benign c.g.l., TB benign
BK L/S: bilateral salphingectomy ascites, t.p., d.a., bilateral hydropic fallopian tubes N.A. c.g.l., TB benign

& adhesiolysis
HO L/T: left USO d.a., 1-2 cm m.w.g.n. on peritoneum & left ovary c.g.l. c.g.l., TB benign
SU L/T: myomectomy ascites, t.p., d.a., leiomyomas (6 × 4 cm and 5 × 4 cm), benign leiomyoma/c.g.l., TB benign

& adhesiolysis smooth masses in the right (10 × 10 cm) and left (4 × 4 cm)
adnexal regions, < 1 cm m.w.g.n. on uterine serosa

OA n.o. – – – benign
AV L/S: multiple biopsies ascites, t.p., < 1 cm m.w.g.n. on peritoneum c.g.l. c.g.l., TB benign
RS L/T: multiple biopsies ascites, t.p., d.a., solid-cystic masses in the right c.g.l. c.g.l., TB benign

(4 × 4 cm) and left (2 × 2 cm) adnexal regions, t.p.,
< 1 cm m.w.g.n. on peritoneum

NU L/T: BSO + BPPLND + Omen cystic-solid masses in the left (15 × 13 cm) borderline tumor, s.b.t. and focal m.s.c. benign
+ Appen and right (8 × 7 cm) adnexal regions, bilateral hydropic right ovary of the right ovary, m.s.c.

fallopian tubes of the left ovary, c.g.l. in
bilateral fallopian tubes, TB

n.o.: not operated, N.A.: not available, L/T: laparotomy, L/S: laparoscopy, USO: unilateral salphingo-oophorectomy, BSO: bilateral salphingo-oophorectomy, BPPLND: bilateral
pelvic and paraaortic lymphadenectomy, Omen: omentectomy, Appen: appendectomy, m.w.g.n.: multiple white granulomatous nodules, t.p.: thickened peritoneum, d.a.: dense
adhesions, c.g.l.: caseous granulomatous lesions, TB: tuberculosis s.b.t.: serous borderline tumor, m.s.c.: microinvasive serous carcinoma.
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lymphocyte and macrophage activity and has 100% sen-
sitivity and 96% specificity.

In many studies, the serum CA125 level was reported
to increase in such patients, but it is a rather nonspecific
marker. Serum CA125 levels may increase not only in
peritoneal TB but also in ovarian, primary peritoneal, and
many other malignancies [13, 22, 24, 26, 27]. High serum
levels may accompany all conditions associated with
peritoneal or serosal surface inflammation, such as
endometriosis, pelvic inflammatory disease, and pancre-
atitis [20, 28-30]. However, when high serum CA125
levels are accompanied by ascites and a pelvic mass,
ovarian carcinoma should be suspected, unless proven
otherwise [31]. Preoperative gastrointestinal endoscopy
and CT of the whole abdomen can exclude gastrointesti-
nal carcinoma, as in our case. High levels of serum tumor
markers have value in follow-up examinations rather than
in the diagnosis of peritoneal carcinomatosis or TB. In
the present study, serum CA125 levels were high in all
patients, CA15.3 was high in seven, and CA19.9 was
high in one; these levels normalized after anti-TB treat-
ment. Some authors have proposed that a serum CA125
level < 500 U/ml indicates peritoneal TB, but our obser-
vations as well as those of others do not support this view
[20, 30]. We found a high serum AFP level in a patient
with elevated serum levels of AST, ALT, and fasting
glucose. She responded to anti-TB treatment, and the
serum levels normalized after two months; hence, she
was thought to have hepatic TB.

Although endometrial biopsy was reported to reveal
genital TB, its sensitivity is at best 50% (32). We detected
endometrial fluid at US in three patients. Of these, one
had suspicious chest X-ray findings and was diagnosed
with peritoneal TB following US-guided peritoneal
biopsy. The other two patients were thought to have
ovarian or primary peritoneal carcinoma and underwent
laparotomy. Left salpingo-oophorectomy with multiple
peritoneal biopsies was performed in one patient, and
peritoneal TB was diagnosed from frozen sections. The
other patient underwent bilateral salpingo-oophorectomy,
bilateral pelvic and paraaortic lymphadenectomy, omen-
tectomy, and appendectomy because bilateral microinva-
sive ovarian serous carcinoma was diagnosed from the
frozen sections, while peritoneal TB was diagnosed from
the permanent sections. The uterus was retained in all
three patients, and the endometrial fluid disappeared after
the institution of anti-TB treatment.

In peritoneal TB, US and CT show particulate or sep-
tated ascites, thickening of the peritoneum, omentum,
and intestinal serosa, peritoneal implantations, lymphade-
nomegaly, and sometimes adnexal solid-cystic masses
[33]. [18F]-Fluorodeoxyglucose positron emission
tomography has been reported to be useful in the diagno-
sis of peritoneal TB, but some authors have reported
opposite findings [34]. The high cost of this imaging
technique should also be considered.

Peritoneal TB peaks at the age of 20-40 years, which is
earlier than that in ovarian or primary peritoneal carci-
noma [20]. The mean age of the current patients was 40.8

± 18.3 years and is compatible with that reported in the
literature. Laparoscopy may be the diagnostic modality
of choice in young patients with suspicious clinical fea-
tures of ascites, high serum CA125 levels, and multiple
peritoneal implantations. Perioperative inspection may
reveal ascites, septa formation, and miliary implantations
on the peritoneum and viscera, which are not definitive
findings, but multiple biopsies can be taken for frozen
section examination. When the diagnosis of cancer is
confirmed through frozen section, the patient can
undergo appropriate surgery either by laparoscopy or
laparotomy, based on the perioperative findings.
However, when the frozen section reveals TB,
laparoscopy should be terminated in most cases to
prevent postoperative complications. Such an approach
may prevent unnecessary extensive surgery and the asso-
ciated morbidity in patients with peritoneal TB. Among
the present patients, six had undergone laparotomy and
only two had undergone laparoscopy.

The relatively large number of articles on peritoneal TB
originating from Turkey may indicate the high incidence
rate of the disease. In Turkey, law dictates that TB
patients be reported to the Ministry of Health, and treat-
ment is free of charge and mandatory as well as the vac-
cination. Although TB has been traditionally accepted as
a disease associated with poverty, it is surprising that
patients are reported from the biggest and most industri-
alized cities of Turkey. This could be due to the increased
rate of immigration from the endemic parts to the indus-
trialized parts of the country due to economic reasons.
Local authorities are facing problems in implementing
public health and sanitation programs due to budgetary
constraints compounded by unbridled urbanization.

Conclusion

Peritoneal TB should be suspected in endemic areas,
especially in young patients suspected of having peri-
toneal carcinomatosis. Imaging techniques are not ade-
quately accurate in discriminating peritoneal TB.
Although bacteriological diagnosis may be helpful, it has
its limitations and is not diagnostic in most cases. Serum
CA125 and CA15.3 levels are of no value in the diagno-
sis but may be relevant in the follow-up examination of
TB patients. When paracentesis is not diagnostic,
laparoscopy may be performed to obtain biopsy speci-
mens for frozen section examination, thereby avoiding
extensive surgery.
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