Cite as:
Mbengue
Ndiaye AR,
AmarAminata
NI, Diallo
M, Diack
A, Diarra
Ndao MD,
Diop M,
Ababacar
Mbengue, Abdou Rahmane Ndiaye, Ndeye
Isseu
Amar, A,
Moustapha
Diallo,
Diack,
Mame
Ndao,
Original
paper
A, Diouf
CT,Thierno
Soko TO,
Diakhate
Ultrasonography
of peritoneal tuberculosis.
Massamba Diop, Amath Fall, Cheikh Fall
Tidiane
Diouf,
Omar
Soko,IC:
Ibrahima
Cisse Diakhate
J Ultrason 2019; 19: 98–104.

Submitted:
28.11.2018
Accepted:
22.01.2019
Published:
28.06.2019

Ultrasonography of peritoneal tuberculosis
Ababacar Mbengue, Abdou Rahmane Ndiaye, Ndeye Isseu Amar,
Moustapha Diallo, Aminata Diack, Mame Diarra Ndao,
Massamba Diop, Amath Fall, Cheikh Tidiane Diouf,
Thierno Omar Soko, Ibrahima Cisse Diakhate
Département d’Imagerie Médicale Hôpital Principal de Dakar, Dakar, Sénégal
Correspondence: Mbengue Ababacar, Département d’Imagerie Médicale,
Hôpital Principal de Dakar, 1 Avenue Nelson Mandela, BP 3006, Dakar, Sénégal;
tel.: (+221) 775668658, e-mail: mbenguerx@yahoo.fr
DOI: 10.15557/JoU.2019.0014

Keywords
ultrasonography,
peritoneal
tuberculosis,
peritoneal thickening,
ascites

98

Abstract
Purpose: The objective of this work was to describe different presentations of peritoneal
tuberculosis on ultrasound. Materials and methods: This was a retrospective study conducted
between 2008 and 2016 at the Main Hospital in Dakar, and including 38 cases of peritoneal
tuberculosis. The tests were performed on Philips Envisor and Hitachi Preirus with 10 and
12 MHz linear transducers. The mean age was 26 years and the sex ratio was 0.8. The diagnosis of peritoneal tuberculosis was based on histological evidence (17 cases), isolation of BK
from sputum (5 cases), positive adenosine deaminase in ascites fluid (4 cases) or a favorable
clinical course after trial antituberculosis treatment (4 cases). The structures studied were the
parietal peritoneum, the mesentery, the large omentum, as well as the characteristics of ascites, and extra-peritoneal lesions. Results: Parietal peritoneal involvement was found in 89.4%
of patients, including regular diffuse hypoechoic thickening in 70.5% and nodular thickening
in 11.7%. Ascites was present in 84.2% of patients. The great omentum showed anomalies in
73.6% of cases in relation to 3 aspects: trilamellar thickening made up of a thick, hyperechoic
central layer surrounded by 2 thin peripheral hypoechoic layers in 46.4% of cases; a singlelayer hyperechoic thickening in 21.4% of cases; heterogeneous hyperechogenic thickening
with hypoechoic nodules in 32.1% of cases. Mesentery abnormalities were noted in 63.1%
of patients with hypoechoic thickening. Conclusion: Ultrasound with the advantage of safety
and accessibility is a reliable technique for the diagnosis of peritoneal tuberculosis. In some
cases, it allows for a guided percutaneous biopsy to avoid the use of laparoscopy.

Introduction

Materials and methods

Peritoneal tuberculosis is a public health problem
in endemic areas (1) . It constitutes the most frequent
abdominal site (50 to 58% of the abdominal locations)
and is the third most frequent of the extrapulmonary
locations (2–4). Clinical manifestations are nonspecific,
causing frequent delays and diagnostic wanderings.
Ultrasonography is the most common first-line examination of ascites, which is the most common presentation of peritoneal tuberculosis. This work aims to
describe different presentations of peritoneal tuberculosis on ultrasound.

This was a retrospective study conducted between 2008 and
2016, including 38 cases of peritoneal tuberculosis investigated using an ultrasound at DAKAR Principal Hospital.
Philips Envisor and Hitachi Preirus machines with linear
10 and 12 Mhz transducers were used. The group consisted
of 21 women and 17 men (sex ratio of 0.8). The mean age
was 26 years (from 8 to 72 years). A total of 12% of patients
had AIDS. The diagnosis was based on:
• histological evidence by laparoscopic peritoneal biopsy
(17 cases) or ultrasonography (8) in 25 patients;
• isolation of BK in the sputum in 5 patients;
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Tab. 1. Distribution of clinical signs
Clinical signs

Number

%

Ascites

29

76%

Fever

24

63%

Abdominal pain

9

23%

Weight loss

26

68%

Surgical table

1

2%

Tab. 2. Distribution of peritoneal lesions found on ultrasound
Number

%

Parietal peritoneum

Ultrasound anomalies

34

89.4%

Ascites

32

84.2%

Large omentum

28

73.6%

Mesentery

24

63.1%

Tab. 3. Distribution of parietal peritoneum lesions on ultrasound
Anomalies of the parietal peritoneum

Number

%

Regular hypoechoic thickening

24

70.5%

Peritoneal nodules

4

11.7%

Hypoechoic thickening and nodules

6

17.6%

Tab. 4. Distribution of lesions of the large omentum on ultrasound
Anomalies of the large omentum

Number

%

Triple layer thickening

13

46.4%

Single layer hyperechoic thickening

6

21.4%

Nodular heterogeneous thickening

9

32.1%

• positivity for adenosine deaminase in 4 cases;
• evocative clinical and ultrasonographic manifestations
with a favorable clinical evolution after 9 months of antituberculosis treatment in 4 cases.
The reason of the ultrasound examination (see Tab. 1) was ascites in 29 patients (76%), alteration of the general condition in
26 patients (68%), fever in 24 patients (63%), abdominal pain in
9 patients (23%). One patient had manifestations of peritoneal
irritation with abdominal pain and abdominal guarding.
The parameters studied were as follows: involvement of
the parietal peritoneum, mesentery, large omentum, the
characteristics of ascites and the associated extraperitoneal
abdominal involvement. This study was approved by our
hospital’s ethics committee.

thickening greater than 2.5 mm (Fig. 1, Fig. 2) in 70.5%
(Fig. 1), peritoneal nodules in 11.7% (Fig. 3) and peritoneal
thickening and nodules in 17.6%.
Mesenteric anomalies were reported in 24 (63.1%) cases
with hypoechoic thickening of mesenteric leaflets greater
than 2.5 mm (Fig. 4) with agglutination of small bowel
loops (Tab. 3).
The large omentum was thickened in 28 cases (73.6%) with
a diameter greater than 1 cm (Tab. 4) with:
• a trilamellar thickening made of a thick hyperechoic central layer surrounded by two thin hypoechoic peripheral
layers (Fig. 5) in 46.4% (13 cases);
• a thickened hyperechoic mono-layer (Fig. 6) in 21.4%
(6 cases);
• heterogeneous hyperechoic thickening with hypoechoic
nodules (Fig. 7) in 32.1% (9 cases).
Adenopathies were present in 13 cases (34.2%), most
often necrotic. Other abdominal lesions were as follows: splenic nodules (14 cases or 36.8%), ileocaecal involvement (1 case), hepatic nodules (2 cases).
Pleuropulmonary involvement was reported in 6 cases
(15.7%).

Discussion
Peritoneal tuberculosis is the third most common extrapulmonary location, particularly in the African environment(5).
Its frequency is steadily increasing in the industrialized
countries due to population migrations and immunosuppressive diseases. Mycobacterium tuberculosis is the main
cause(6).
It is a pathology of young women with a mean age of 28
years in our group and sex ratio of 0.8; as reported by many
African authors(5,7–9).
Peritoneum involvement may occur by haematogenous
way from lung miliary tuberculosis, by contamination from
swallowed sputum in a patient with pulmonary involvement or by spreading from ruptured abdominal lymphadenopathy(10). More rarely, it may be caused by unpasteurized
cow’s milk contaminated with Mycobacterium bovis(11,12).
An association with HIV infection is to be systematically
sought with a reported variable frequency in the literature
between 14. 8 and 87%(13,14).

Ultrasound revealed ascites (Fig. 1) in 32 patients (84.2%).
It was hypoechoic in all cases and was associated with
adhesions in 32%. It was free 68% (Tab. 2).

The main clinical symptoms include ascites, alteration of
the general condition and fever (76%, 68% and 63% respectively in our patients). This predominance is reported
almost in all series of the literature(15,16). Abdominal pain
reported in 36%–73.8% of patients is most often moderate(5,8,17); much more rarely these pains are in the foreground mimicking acute peritonitis(17).

Parietal peritoneum involvement was found in 34 patients
(89.4%) with the type of regular diffuse hypoechoic

From a biological point of view, ascites is of the lymphocyte
type, the dosage of adenosine deaminase (ADA) is positive

Results
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Fig. 1. L obulated ascites and entero-parietal adhesions (star)

A

B

Fig. 2. Thickening of the anterior parietal peritoneum in the presence (A) and in the absence of ascites (B)

A

B

Fig. 3. Form without ascites: nodules of the anterior parietal peritoneum (A) and diaphragmatic peritoneum with impression on the liver (B)
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Fig. 4. Hypoechoic thickening of visceral peritoneum of small bowels (mesenteric leaflets) (curved arrow) with agglutination of small bowel
loops. Note the involvement of the associated parietal peritoneum (right arrow)

Fig. 5. L arge omentum involvement: tri-lamellar thickening with 2 thin hypo echoic peripheral layers (right arrow) surrounding a central
hyperechoic thick layer (star)

in 93 to 100%(18,19). The search for AFB in the ascitic fluid
is rarely positive on direct examination with sensitivity
between 0 and 6%(20,21).
Ultrasound is an important tool for the diagnosis of peritoneal tuberculosis due to its accessibility and low cost. It is
very important to highlight the peritoneal anomalies, even
in the absence of ascites.
Although the diagnosis of certainty requires histological
evidence, some peritoneal anomalies are of great diagnostic value, especially in endemic areas. Peritoneal carcinomatosis remains the main differential diagnosis.

J Ultrason 2019; 19: 98–104

Ultrasonography also has the advantage of being able
to guide peritoneal biopsy in the case of significant
thickening of the large omentum, peritoneal nodules of
more than 1 centimeter, thus avoiding a more invasive
laparoscopy(22).
All peritoneal structures may be involved: parietal peritoneum, mesentery of small bowels and large omentum(22–24). Ascites is the most commonly found; 84.2% in
our series, as reported by many African authors(16,23). It is
often divided by septas(24). Adhesions are common in laparoscopic series(8,20,21,25). They are visible on ultrasound only
in the presence of ascites in the form of linear septa fixing
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Fig. 6. L arge omentum involvement: homogeneous hyperechoic single-layer thickening (arrows)

the wall of small bowels and the anterior abdominal wall.
Ascites may be absent at the beginning of the disease or
in the so-called dry forms (15.8% in our series). In these
situations, careful analysis of the peritoneal cavity reveals
suggestive anomalies of the parietal peritoneum, mesentery
or large omentum.
Parietal peritoneum is the most affected peritoneal structure (89.4%). The most common finding is a hypoechoic
thickening, regular, 4 to 8 mm thick, visible under the
anterior abdominal wall. It reflects chronic inflammation
of the peritoneal leaflet. It is very suggestive of tuberculosis(23–26). It is less common in peritoneal carcinomatosis,
where the thickening is most often irregular or nodular(27).
More rarely, hypoechoic peritoneal nodules, variable in
size, sometimes confluent, preferentially located in the

Fig. 7. L arge omentum involvement: heterogeneous thickening with
hypoechoic nodules (arrow)
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diaphragmatic peritoneum, causing scalloping on the liver
and spleen (28% in our series), are found. Some authors,
however, report a predominance of these parietal peritoneum nodules(23,25,28).
The involvement of the large omentum is very suggestive
of the disease in our experience. It results in a thickening of the epiploon with 3 aspects, the understanding of
which requires recalling the anatomy of the large epiploon. The latter consists of two peritoneal leaflets separated by fat, within which there are lymphoid formations
of the OALT system. The most frequent aspect is a trilamellar or triple-layer thickening (46.4%) with a hyperechoic thick central layer corresponding to hypertrophied omental fat, surrounded by 2 thinner hypoechoic
layers of 3 to 8 mm (identical to the affected parietal
peritoneum) corresponding to the thickening of the 2
peritoneal leaflets. This form has not been reported in
the literature to our knowledge, probably due to the age
of the studies, some of which were conducted with low
frequency probes(23,28–30). The single-layer or uni-lamellar
thickening, homogeneous and hyperechoic, found in
21% in our series, reflects an isolated hypertrophy of the
fatty layer without affecting the two peritoneal leaflets.
Nodular heterogeneous omental thickening, the most
described form in the literature (12,22,31,32), was found in
32.1% of our series. The nodules, most often hypoechoic,
correspond to hypertrophic lymphoid formations. More
rarely, they can appear anechoic due to a caseous necrosis. This aspect is less specific in our experience, which
can be found in peritoneal carcinomatosis(27).
The involvement of the mesentery is also very evocative. Its
frequency is variable and estimated between 22 and 68%
according to studies(30,31). It results in regular hypoechoic
thickening continuing on the visceral peritoneum covering
the loops and responsible for small bowel agglutination(12).
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Adenomegaly is found in 34.3% of patients, most often
with necrotic appearance; frequency comparable to some
African studies(23,33). Other African authors report a much
lower frequency, less than 10%(5,16). The association with
progressive pulmonary tuberculosis is possible(5). Adnexal
involvement mimicking an ovarian malignant mass is frequently reported in the literature(34,35).

Conclusion
The diagnosis of peritoneal tuberculosis remains a challenge because the clinical symptoms are nonspecific.
Biological tests such as adenosine deaminase (ADA)
may be useful, but are not always available in developing countries. Ultrasound has the advantage of being
cheaper, widely available and easy to perform (32). In

addition, it has high diagnostic cost-effectiveness and
may be used in certain situations to guide peritoneal
biopsy.
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