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ABSTRACT
Introduction

Ascites, a common entity in practice of gastroenterology is pathophysiologically divided into high SAAG and
low SAAG category, to rapidly classify, formulate a workup plan and expedite the diagnosis. The cause of low
SAAG ascites is often due to local peritoneal cause e.g peritoneal tuberculosis, peritoneal carcinomatosis etc,
mandating the need of peritoneoscopy for definitive diagnosis. This study aims to present the peritoneoscopy
and peritoneal biopsy result of patients with low SAAG ascites of uncertain etiology.

Methods

Peritoneoscopy was prospectively performed in 12 patients with low SAAG ascites of unclear etiology. Patients
with low SAAG ascites and willing to give consent for peritoneoscopy were enrolled in the study. Patients
underwent laparoscopic peritoneoscopy under general anesthesia and appropriate biopsies were taken during
the procedure for histopathological analysis.

Results

Of the twelve patients with low SAAG enrolled in the study, 3 (25%) were male and 75% (9) were female. The
success rate of the procedure was 100% and there was no procedure related complications. Specific findings were
seen in all patients undergoing peritoneoscopy. Of the twelve patients, 9 (75%) patients has metastatic deposits
in the peritoneum, 3 (25%) had benign etiology, 2/3rd (2) of whom had granulomatous deposits suggestive of
tuberculosis and 1/3rd (1) had extensive dense adhesions and peritoneal fibrosis. Primary focus was revealed
(ovary) in only 1 patient undergoing peritoneoscopy.

Conclusion

Peritoneoscopy with simultaneous biopsy is safe, efficient and accurate diagnostic method due to its high
diagnostic capacity and low complication rate in selected patients who have low SAAG ascites of uncertain
etiology.

Keywords: Ascites, peritoneal carcinomatosis, peritoneoscopy

INTRODUCTION

A

scites is pathological accumulation of
fluid in the peritoneal cavity. Ascites is a
common occurrence in the clinical practice of
gastroenterology. Effective treatment of ascites is
largely dependent on identification of the underlying
cause.
Pathophysiologically ascites has been classified into
two broad groups viz. portal hypertension related,

most of which is caused by the cirrhosis of liver
and the other group which is not related to portal
hypertension e.g. causes related to the peritoneum
(local cause) like tuberculosis, peritoneal malignancy
etc. The convenient and easiest way to identify these
broad causes of ascites is by means of estimating
serum ascites and albumin gradient (SAAG) value.
Portal hypertension related ascites presents with
SAAG value >1.1 and those not related to portal
hypertension presents with SAAG value <1.1 which is
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taken as cut off.1 Owing to different pathophysiology
the practice of classifying the ascites as exudate
and transudate has been abandoned unlike in pleural
fluid analysis which is broadly categorized as either
exudative or transudate.2,3
Low SAAG ascites are caused by disease of the
peritoneum (local cause). The main causes of these
low SAAG ascites are peritoneal malignancies
and tuberculosis as shown in most of the studies.
Therefore expedited workup of low SAAG ascites is
mandated owing to the serious diseases associated
with it. On one hand tuberculosis is a curable
entity and on the other peritoneal malignancy is
incurable and have favorable and ominous prognosis
respectively.
Due to close proximity intra-abdominal tumors and
infections seed to peritoneum in early stages.4
These intraperitoneal seedings can be detected
by modern imaging techniques and by means
of peritoneoscopy.5,6 Peritoneoscopy has been
successfully used for diagnostic purposes in exudative
ascites with uncertain etiology.3 The procedure of
peritoneoscopy is relatively easy to perform and can
even be performed in endoscopy unit with sedation
anesthesia.
The need for peritoneoscopy has
decreased nowadays but due to its high diagnostic
value, is still regarded as the “gold standard” method
for diagnosis of exudative (low SAAG) ascites with
unknown etiology.9,10
In this we study we prospectively aimed to look
into the peritoneoscopy and peritoneoscopic biopsy
results of patients presenting to our hospital with low
SAAG ascites of unknown etiology.

METHODS
Patients presenting with ascites to the department
of gastroenterology of Tribhuvan University Teaching
Hospital, Kathmandu were evaluated and those which
yielded a low SAAG on evaluation and the cause of
which was not known with routine investigations of
ascitic fluid and imaging modalities were prepared
for peritoneoscopy after thoroughly explaining the
procedure. The consent for the procedure was taken
in the written form from either the patient or the
attendant. After the preanesthetic checkup by the
anesthesiologist for fitness for the procedure, the
patients were subjected to peritoneoscopy performed
by the expert gastrointestinal surgical team. Post
procedure the patients were thoroughly monitored
and then shifted to the inpatient department. Relevant
data was collected in prespecified proforma.
Patients with new onset ascites were admitted to the
inpatient ward of Gastroenterology Department of
Tribhuvan University Teaching Hospital, Kathmandu.
Routine blood investigations including liver function
tests, renal function tests, coagulation profile and viral
markers for hepatitis A, B, C was obtained. Complete
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Patients with ascites admitted for evaluation

↓

Routine investigations of ascitic fluid performed

↓

Serum ascites albumin gradient (SAAG) calculated

↓

Patients with low SAAG ascites selected and
subjected to battery of investigation

↓

CEA, CA-125, CEA, exfoliative malignant cytology,
CECT abdomen

↓

Inconclusive by above means were subjected to
peritoneoscopy
Figure 1. Flow diagram showing the
methodology of the study

hemogram was also obtained. Imaging in the form
of chest X-ray and routine ultrasound scan of the
abdomen was also performed. This was followed by
diagnostic paracentesis of ascitic fluid whereby cell
counts including differential count, protein, albumin
and sugar concentration of the fluid was obtained
including Adenosine deaminase (ADA) assay. The
fluid was also subjected to analysis for exfoliative
malignant cytology. SAAG was then calculated from
the value of serum albumin and ascitic fluid albumin
concentration. Patients with value of SAAG less
than 1.1 g/dl then underwent computed tomography
scan of the abdomen to see if there is any clue to
the cause of their low SAAG ascites. If the cause of
the ascites was evident from the CT scan workup
was stopped and appropriate therapy was initiated.
However those patients with inconclusive CT scan of
the abdomen were subjected to peritoneoscopy after
discussing with patients in detail about the procedure
and nature of illness. The methodology undertaken is
depicted in the flowchart below.
The inclusion criteria comprised patients with low
SAAG (<1.1) ascites where disease modality could
not be ascertained by other means including standard
imaging.
Subjects with high SAAG (>1.1) with history of acute
abdomen and abdominal trauma were not included.
Similarly, subjects not fit for surgery were not
included.
As a part of preparation of the patients for the
procedure, patients were kept nil per oral the night
before peritoneoscopy. After obtaining written
consent, intravenous line was maintained and third
generation cephalosporin (Ceftriaxone 1 gm) was
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Table 1. Demographic and laboratory parameters
Parameters
Age
Hemoglobin
Total Protein
Albumin
Ascitic Fluid Protein
Ascitic Fluid Albumin
Mean SAAG

Mean
47.66 ±15.68
11.27 ± 2.15
63.83 ± 6.99
32.25± 6.9
44.8 ± 6.84
24.8 ± 6.1
7.45 ± 2.06

given before the procedure. All the procedure was
done under general anaesthesia.
Under aseptic conditions two coats of painting
by 10% povidone iodine and draping was done.
Pneumoperitoneum
was
created
by
open
technique through 1cm long vertical incision just
below the umbilicus. CO2 was used to create
pneumoperitoneum and pressure of 8-12 mm Hg
was maintained. The infraumbilical port was used
for laparoscope (camera port) (Karl storz 10 mm
30 degree). One or more other ports was used as
required. Placement of other working ports (5mm)
was determined by suspected underlying pathology
or possible biopsy site. The infraumbilical port was
closed in layers with vicryl 2.0 for fascia and ethilon
2.0 for skin. Other working 5 mm ports were closed
in single layers using ethilon 2.0. Patient were shifted
to recovery room and then to ward. Dressing of the
wound site was done on alternate day basis. Suture
was removed after 10 days.
The study is approved by the Institutional Review
committee of Institute of Medicine, TUTH. Written
informed consent was obtained from all patients
prior to enrollment

RESULTS
The mean age of patients was 47.66 ±15.68 years.
Among the patients enrolled in the study 3 out of
12 (25%) were males and remaining were females.
Six (50%) patients were less than 50 years of age.
3 (25%) patients had benign etiology of their ascites
whereas 9 (75%) had malignancy as a cause of their
ascites. Of the benign etiology two (two-third) had
granulomatous inflammation and one had fibrotic
reaction in the peritoneum.
Demographic and laboratory characteristics of the
fourteen patients are presented in table 1

shown in table 2. and the presenting complaints of
the patients are shown in table 3.
Of all the twelve patients with low SAAG ascites,
nine had evidence of peritoneal carcinomatosis as
a cause of their ascites. Of all the patients with
peritoneal carcinomatosis (9), the primary focus was
evident as ovary in one (11.11%) patient whereas in
the rest the clue to the primary was not known (table
4). Malignancy was seen in 44% (4) of patients in
less than 50 years of age and 56% (5) were seen
in more than 50 years age group. Of all the patients
with malignancy, two (22%) were males and seven
(78%) were females.
Of all the 11 cases with peritoneal deposits, four
(36.4%) patients were reported to have tubercles
out of which 50% turned out to be tuberculosis and
the rest peritoneal metastases. 29% of cases had
elevated ADA levels above 30 U/L of which half were
tuberculosis and half were metastatic peritoneal
deposits.
The various histopathological diagnosis reported
from peritoneal biopsies is shown in table 5
Of all, eleven patients were found to have peritoneal
deposits, out of which six (54.5%) cases were
reported as having peritoneal tubercles out of
which only two (33%) patients turned out to be
having granulomatous inflammation consistent
with tuberculosis and the rest were histologically
proven metastatic adenocarcinoma. Adenosine
deaminase was elevated (above 30U/L) in 4(33%)
out of 12 patients of which 50% had granulomatous
inflammation consistent with tuberculosis and the
rest had metastatic malignancy.

DISCUSSION
Ascites of unknown etiology is defined as ascites
in which the cause cannot be determined after
conventional laboratory tests and further radiologic
testing.4 It is this ascites of unknown etiology which
poses a major diagnostic problem to the clinicians.
The causes of ascites of unknown etiology varies
considerably with the geographic locale and ethnic
origin. Peritoneal carcinomatosis and tuberculosis
constitute a majority of these cases of ascites of
unknown etiology.11,12
The primary function of the peritoneal membrane
is to protect the abdominal viscera and to limit the
diffusion of inflammation. Peritoneum being in

The distribution of patients according to etiology is
Table 2. Distribution of patients according to etiology
Etiology
Peritoneal carcinomatosis
Tubercular peritonitis
Peritoneal fibrosis
JIOM Nepal

Numbers (%)
9 (75%)
2 (16.66%)
1 (8.34%)

Table 3. Presenting symptoms of patients
Etiology
Abdominal distension
Pain abdomen
Fever
Weight loss
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Numbers (%)
12 (100%)
12 (100%)
4 (33.33%)
5 (41.66%)
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Table 4. Primary focus search in patients with
peritoneal carcinomatosis
Primary focus
Ovary
No primary focus detected

Numbers (%)

Histopathological diagnosis

Numbers (%)

1 (10%)
9 (90%)

Metastatic carcinoma
Granulomatous inflammation
Extensive
fibrosis
with
mesothelial proliferation

9 (75%)
2 (16.66%)
1 (8.34%)

close proximity to the abdominal organs, tumors
and infections may spread to the the peritoneum
in early stages.4 Previously, diagnosis of peritoneal
diseases relied on surgical methods. In the present
days by using advanced radiologic methods such
as computerized tomography (CT) and magnetic
resonance imaging, these lesions may be readily
diagnosed, while the rest are identifiable with
peritoneoscopy.
Peritoneoscopy is a less invasive method and has
low risk compared to surgery;4 however, undesired
injuries may occur sometimes namely hemorrhage,
perforation and air embolism.13,14 Generally, it is a
reliable method when performed by experienced
specialists. Nowadays, peritoneal biopsies guided
by ultrasound and CT have become quite frequent.
These methods demonstrate less complications
compared with peritoneoscopy, and they have quite
successful outcomes.15-18
The majority of patients in our series had peritoneal
carcinomatosis as the most common cause of their
ascites, which is in consistence with the previous
literatures.4,19 The majority of cases with malignant
ascites were more than 50 years of age consistent
with the fact that malignancy tends to be commoner
in older age groups.
Peritoneal carcinomatosis is followed by tuberculosis
as the cause of ascites in our series which is again
in harmony with the studies done in the past. 4,19
Though tuberculosis is highly endemic in our part of
the world, it did not top the list of the etiology. The
possible reason could be due to improvements in the
imaging modalities, increasing use of colonoscopy
and to the widespread availability and adoption of
testing of serum ADA (adenosine deaminase) in the
ascitic fluid sample based on which the diagnosis of
tuberculosis is established and treated.
If ascites is present, paracentesis is the least invasive
procedure but ascitic fluid analysis is not usually of
specific diagnostic value for tuberculosis because
acid fast bacilli (AFB) are rarely found in ascitic fluid
and culture for M. tuberculosis is often negative and
time consuming.20-22 Laparotomy was recommended
as the procedure of choice in the diagnosis of
tubercular peritonitis but complications and mortality
of this procedure are higher than peritoneoscopy.12,20
On the other hand peritoneoscopy is a safe, simple,
well tolerated and cheap method for accurately
diagnosing intra-abdominal disease.
Of the nine patients with malignant etiology as the
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Table 5. Histopathological diagnosis from peritoneal
biopsies

cause of peritoneal disease, the primary was found
as ovary in only one patient, which was missed in CT,
however in the rest there was no clue to the primary.
Morphology of the peritoneal deposit is an important
clue to the diagnosis. Smaller and uniformly
distributed peritoneal deposits are more consistent
with benign etiology compared to deposits in
peritoneal carcinomatosis which tends to be larger,
of different sizes and morphology and non uniformly
distributed than tubercular deposits. In our series six
cases were reported as having tubercles owing to
uniformity of size, out of which only two (33%) cases
turned out to be tuberculosis and 67% turned out to
be carcinomatosis. All other non uniformly distributed
deposits of varying sizes were peritoneal metastases
as in previous reports.
The typical appearance of peritoneum in tuberculous
peritonitis was described as “turbot skin appearance”
since the peritoneal surfaces were studded with
homogenous miliary tubercles not bigger than a
pinhead and resembling the skin of aTurbot.23 Although
turbot skin appearance was highly suggestive of
tuberculous peritonitis, in 67% of cases malignancy
was misdiagnosed as tuberculous peritonitis since
uniform sized nodules were present and they were
evenly distributed over the peritoneum. This problem
has been experienced by others as well.12,20,21
There are other causes of nodular peritoneal deposits
viz crohns disease, sarcoidosis, starch peritonitis,
coccidiodiomycosis.12,20,21 These are however rarer
causes of peritoneal deposits and in our series none of
the peritoneal biopsies were conforming to the above
mentioned diagnosis reminiscent of the fact that
these are rare etiologies and the occurrence depends
on the geographical location and commonality of the
disease.
The clinical presentation of all the patients were similar
in having pain abdomen and distension irrespective of
the etiology (benign/malignant). However, fever was
present in patients with both the diagnosis, though
it was present in all of the patients with tuberculosis
but only in 2 (22%) cases of peritoneal malignancy,
possibly malignancy related fever.
All patients subjected to peritoneoscopy confirmed
to certain diagnosis after visualization and peritoneal
biopsies. Majority of patients (75%) had peritoneal
carcinomatosis followed by tuberculosis (16.66%).
One (8.34%) patient had extensive fibrosis in the
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peritoneum with mesothelial proliferation contributing
to ascites.
All cases with peritonoscopic biopsies in this study
concluded with certain diagnosis. Compatible with
the literature, the most frequent diagnosis was
carcinoma peritonitis, followed by tuberculous
peritonitis, which is frequently seen in this geographic
location.
In this study the Peritoneoscopic appearance
was found more accurate than other diagnostic
modalities. The diagnosis of tuberculous peritonitis
and peritoneal carcinomatosis could be made on the
basis of typical peritoneal membrane appearances
supported by histologic demonstration of caseating
or noncaseating granuloma and tumorous cells in the
peritoneal biopsies. All of the patients demonstrating
the granuloma and treated with anti-tuberculosis
therapy (ATT) recovered. Therefore, peritoneoscopy
with simultaneous biopsy is the ideal and the most
accurate diagnostic modality in the diagnosis of
patients with low SAAG ascites.

CONCLUSION
Peritoneoscopy with direct visualization and
peritoneoscopic biopsies in conjuction has high
diagnostic yield and is highly accurate in the
evaluation of low SAAG ascites of unknown etiology.
Peritoneoscopy is a safe and cost effective diagnostic
modality in expert hands and provides definitive
diagnosis in majority of patients, when almost all
non-invasive investigations remain inconclusive. This
study demonstrated that the peritonoscopic biopsy
is still efficient in selected exudative ascites patients
with uncertain etiology.
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