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Peritoneal tuberculosis (TB) is a rare extrapulmonary manifestation of TB with non-specific clinical characteris-
tics which can produce test results mimicking malignancy and granulomatous peritonitis. This case describes a
Filipino 59-year-old, nulliparous woman who was admitted with abdominal pain, ascites, and an elevated
CA-125 level. Radiographically, peritoneal noduleswere visualized and initial suspicionwas high formalignancy.
Following a bilateral salpingo-oophorectomy and peritoneal biopsy, histology was negative for malignancy but
revealed non-caseating granulomas. She was discharged then readmitted with progressive abdominal pain,
and a repeat laparoscopic biopsy yielded specimens with growth of acid-fast bacilli (AFB). A delay in diagnosis
and treatment of tuberculous peritonitis increases mortality rates, making early diagnosis with laparoscopic bi-
opsy of paramount importance in prompt diagnosis and initiation of therapy. This patient was initiated on
standard anti-TB therapy and experienced no complications.

© 2020 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Abdominal tuberculosis (TB) is relatively rare [1]. One subtype of ab-
dominal tuberculosis, peritoneal TB, is characterized by non-specific
symptoms, laboratory tests, and imaging, making a high index of suspi-
cion crucial for early diagnosis. Patients with peritoneal TB frequently
have findings identical to those with underlying malignancy or recent
abdominal surgery due to nonspecific inflammatory changes [2]. This
makes differentiating various etiologies critical in the early stages of di-
agnostic work-up to minimize delay in treatment and unnecessary pro-
cedures or testing. The gold standard for diagnosis is laparoscopic biopsy.
Here, the authors present a case of peritoneal TB in a postmenopausal
woman originally from the Philippines presenting with abdominal
pain, ascites, and an elevated CA-125 level.
06810, USA.
ua.brunton@nuvancehealth.org
chior),
uvancehealth.org (G.H. Levy),
s.Chuang@nuvancehealth.org
2. Case

A 59-year-old nulliparous woman, a native of the Philippines cur-
rently residing in the United States, presented with reported left-
sided abdominal pain, unintentional weight loss, nausea, and early
satiety. Her medical history was significant for BCG vaccination, un-
treated latent Mycobacterium TB infection, colonic granuloma noted
on colonoscopy biopsy, and recent acute perforated appendicitis
with peri-appendiceal abscess requiring appendectomy. Initial labo-
ratory evaluation was significant for CA-125 elevation to 479 U/mL.
A CT scan of the abdomen with contrast demonstrated moderate asci-
tes, enhancing peritoneal membranes, and multifocal, subcentimeter
nodules (see Fig. 1). Due to these findings and her clinical presenta-
tion, she was admitted for diagnostic paracentesis and peritoneal bi-
opsy. Unfortunately, the peritoneal nodules were not amenable to
biopsy and analysis of the peritoneal fluid yielded only reactive
appearing mesothelial cells in a background of chronic inflammation.
No malignant cells were identified. The calculated serum ascitic albu-
min gradient (SAAG) was 1.2. She was subsequently discharged home
with oncology and gynecologic oncology follow-up within the week.

After additional consultation and continued concern for underlying
malignancy, the patient consented to diagnostic laparoscopy with bilat-
eral salpingo-oophorectomy, possible hysterectomy, omentectomy, and
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Fig. 1. Coronal view showing peritoneal nodules (red arrows) and ascites. (For
interpretation of the references to colour in this figure legend, the reader is referred to
the web version of this article.)
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exploratory laparotomy. For staging purposes, she underwent CT of the
chestwhichdidnot reveal evidenceofmetastatic disease, scarring, or gran-
ulomatous disease. The patient underwent an uncomplicated laparoscopic
peritoneal biopsy and bilateral salpingo-oophorectomy. Findingswere sig-
nificant for yellow/white nodules diffusely covering the peritoneum (see
Fig. 2), dark yellow-brown ascitic fluid in the abdomen and pelvis, and ad-
hesions over the right fallopian tube and ovary to the right pelvic sidewall
and bowel. The peritoneal biopsy, pelvic washings, fallopian tubes, and
ovaries were sent to pathology for analysis. She was discharged home
the same day after an uncomplicated postoperative course. Pathology re-
sults showed non-caseating granuloma throughout all specimens and no
malignant cells were identified (see Fig. 3). Additionally, tissue fixed in
formalin was negative for TB polymerase chain reaction (PCR).

The patient presented to the emergency department on postopera-
tive day 2 and was readmitted due to progressive abdominal pain
Fig. 2. Small nodules covering the anterior peritoneal surface in the left and right lo
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with concern for postoperative hematoma. Repeat CT scan demonstrated
asymmetric infiltration of left lateral abdominal subcutaneous tissue and
fluid within the muscular tissues, suspicious for a postoperative hema-
toma. Infectious disease physicians were consulted and they recom-
mended expanded work-up to capture a more comprehensive
differential including malignancy, sarcoidosis, tuberculosis, actinomyco-
sis, and fungal etiologies. Recommendations included repeatMycobacte-
rium tuberculosis PCR along with tissue acid-fast bacilli (AFB) and fungal
stains. Initial tissue samples had been placed in formalinwhichmade the
samples unsuitable for these tests. The patient consented to repeat lapa-
roscopic biopsy alongwith cystoscopy and dilation and curettage for fur-
ther characterization. Tissue samples were sent for AFB by Ziehl-Neelsen
staining, culture, and PCR. The patient had an uneventful postoperative
course following repeat laparoscopy.

On postoperative day 16, AFB cultures became positive. A standard
12-month regimen of rifampin, isoniazid, pyrazinamide, and ethambu-
tol was initiated. Susceptibility testing was not performed prior to initi-
ating therapy, and the effectiveness of the regimen was set to be
determined bymonitoring the patient's overall clinical and radiographic
response. At the time ofwriting, the patient continued to have stable ab-
dominal discomfort and remained compliant with medication without
immediate adverse reaction.
3. Discussion

Abdominal TB is a rare disease that presents diagnostic challenges
for clinicians due to the characteristics it shares with peritoneal malig-
nancy and its relatively infrequent occurrence in developed countries
[3]. With rapid globalization, physicians must consider TB as a potential
etiology for intra-abdominal processes, especially in migrant popula-
tions from endemic regions [4]. Abdominal TB is classified by extent of
tissue involvement, being peritoneal, nodal, luminal, or visceral. Perito-
neal involvement is further classified into dry and wet types depending
on presence or absence of ascites. The dry type is again divided into
fibrotic-fixed and dry-plastic types [5]. Current theories for peritoneal
TB development include tuberculous salpingitis, or hematogenous
spread [6].

Peritoneal TB manifestations include abdominal pain, unintentional
weight loss, night sweats, abdominal distention, nausea, and vomiting.
wer quadrants. Adhesive disease and small bowel covered with small nodules.



Fig. 3. (A-C): (A)Non-caseating granulomatous inflammation of the Fallopian tube (10×);
(B) Normal ovary with surface nodule with non-caseating granulomatous inflammation
(10×); (C) Peritoneal nodule with non-caseating granulomatous inflammation and
abundant giant cells (40×).
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Abdominal pain is usually involved to a lesser degree in the wet-ascitic
type [7]. Unfortunately, given the wide spectrum of presenting symp-
toms, rarity of the syndrome and significant overlap with more sinister
etiologies, clinical suspicion for peritoneal TB is typically low during di-
agnostic evaluation. Peritoneal TB typically occurs as an isolated event,
making diagnosis even more elusive [8]. Laboratory testing can further
confound analysis due to clinicians' anchoring bias towardsmalignancy
3

as cancer antigens, in particular CA-125, are elevated in both peritoneal
TB and malignancy [9].

Diagnosis of peritoneal TB includes fluid analysis from
paracentesis. While fluid acid-fast bacilli (AFB) smear and culture
have a relatively low yield (3%) in diagnostic paracentesis, yield may
be increased with therapeutic paracentesis if volumes of greater
than one liter are removed [5]. Disadvantages are that AFB smears
have high false negative rates and AFB cultures may take up to
8 weeks for growth [10]. Cell counts in patients with peritoneal TB
typically range from 150 to 4000 cells/mm3 with lymphocytic pre-
dominance, though neutrophilic pleocytosis is possible [4]. Further
fluid analysis includes the calculation of the SAAG. Classically, patients
with peritoneal TB have a SAAG <1.1. Perhaps the most useful single
test is adenosine deaminase (ADA), an enzyme present in lympho-
cytes, which confers a sensitivity of 97% and specificity of 100% with-
out surgical intervention [2,3]. However, diagnostic paracentesis in
patients with ovarian cancer has been associated with an increased
risk of preoperative tumor rupture or seeding, and may be avoided
in cases with high clinical suspicion for malignancy [11].

Radiographic findings for peritoneal TB, carcinomatosis, and postop-
erative granulomatous peritonitis overlap. Findings that favor a diagno-
sis of peritoneal TB are a thin omental line covering the infiltrated
omentum and splenic abnormalities [6]. Additionally, the presence of
macronodules (≥ 5 mm) can be an uncommon CT finding in peritoneal
carcinomatosis [6]. Of note, the diffuse mesenteric infiltration with
macronodules apparent in this patient is a feature that has been re-
ported to favor tubercular peritonitis over peritoneal carcinomatosis,
whereas micronodules can be present in either disease [12]. Although
the pathophysiology of postoperative granulomatous peritonitis has
not been completely elucidated, it is proposed to be a hypersensitivity
reaction to foreign bodies thatmay include talc or starch found in surgi-
cal gloves as well as body fluids that intraoperatively leak into the peri-
toneum. While data on imaging of postoperative granulomatous
peritonitis is limited, shared features among reported cases include
the nonspecific features of abundant ascites and a diffusely thickened
omentum [13].

Laparoscopic peritoneal biopsy is the current gold standard for diag-
nosis [14]. The yellow/white nodules within the peritoneum observed
in this patient's laparoscopic images are a typical feature of wet perito-
neal TB (see Fig. 2). Although not depicted in this case, omental thicken-
ing and abdominal cocoon with matted small bowel are other classic
laparoscopic findings for peritoneal TB [2]. Since granulomatous perito-
nitis and peritoneal TB sharemany identical clinical and histopathologic
characteristics, postoperative granulomatous peritonitis remains a diag-
nosis of exclusion and the presence of Mycobacterium TB must first be
excluded [1].

Early diagnosis of peritoneal TB is crucial to reduce the risk of mor-
bidity and mortality [15]. This poses a significant dilemma given that
AFB cultures can take up to 8 weeks for growth. A protracted course
for diagnosis not only delays the initiation of anti-TB chemotherapy,
but also introduces the risk of commencing inappropriate medical
therapy that can worsen prognosis. Obtaining PCR assay of specimens
may expedite diagnosis [16]. In cases without definitive diagnosis and
deteriorating clinical status, empiric therapy for peritoneal TB may be
justified [10]. While CA-125 has poor diagnostic potential, it is often
used to monitor response to anti-TB treatment. In a study by Mas
et al., changes in CA-125 level by the end of a four-month therapy
course reflected clinical improvement [17]. If peritoneal TB continues
to progress despite treatment, malignancy should be maintained as a
differential diagnosis [18].

4. Conclusion

Diagnosis of peritoneal TB is challenging due to its nonspecific clini-
cal presentation, the limitation of laboratory testing, and the similarities
of radiographic and laparoscopic evaluation to other diseases. For this
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patient, a high index of suspicion for peritoneal TB was present due to
her clinical symptoms, being a native of a TB endemic region, and having
a history of untreated latentMycobacterium TB infection. Our case illus-
trates peritoneal TB as a diagnostic conundrum and highlights the mul-
tidisciplinary approach necessary for its early and accurate diagnosis.
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