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Abstract: Background: Ascites is an accumulation of excessive fluid in peritoneal cavity. Aim: To determine
sonographic appearances of abdominal organs among patients having ascites, attending at Ultrasound Department, Elribat
Teaching Hospital, Sudan; 2016. Methods: The study design was a cross sectional study. Independent variable was ascites.
Dependent variables were liver echogenisity, size, volume and width; pancreas echogenisity, size, volume and width; spleen
echogenisity, size, volume and width; para-aortic lymph nodes echogenicity, diameter, volume, and width; ascetic fluid
volume; and kidney echogenisity, size, volume and width. Twenty nine patients were selected. Investigation was done using
abdominal ultrasound. Personal data (age, and sex) was obtained by direct interview. Data was analyzed using SPSS version
21. Chi square test at 95% CL was considered statistically significant. Results: About 65.5% of them were male; 31% were
in age group (66-80) years, followed (24.1%) by age group (51-65) years, and least one (3.4%) was age group (21-35) years;
mean age was 56.96 years; minimum age was 8 years; and maximum age was 88 years. Percentage of increased liver
echogenicity, volume, width, and diameter; was found to be high. Width and diameter of spleen was increased among most
of respondents. There was strong statistical association between echogenicity of liver and that of spleen; between
echogenicity, diameter, width, and volume of para-aortic lymph nodes; and ascetic fluid volume. Regarding ascetic fluid
volume there was equal distribution of moderate and gross ascites among them. There was statistical association between
para-aortic lymph nodes volume and ascetic fluid volume. Echogenicity of spleen together with echogenicity of pancreas
were statistically associated with echogenicity of para-aortic lymph nodes. Conclusion and recommendations: Involvement
of liver was obvious among patients having ascites. Conduction of a research to correlate sonographic findings with
diagnosis of disease is recommended.
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It results from portal hypertension and hypo-albuminaemia.
So, any conditions that lead to severe liver damage, as long
standing hepatitis C or B viral infection and alcohol addiction,
can manifested as ascites e.g. severe liver damage, primary or

Ascites is the build-up of fluid in the space between the  secondary hepatic cancer, portal vein thrombosis, congestive
lining of the abdomen and abdominal organs [1]. It is an  heart failure, pancreatitis, renal disease, and infectious
accumulation of excessive fluid in the peritoneal cavity [2, 3].  diseases (e.g. TB, VL) [4-7]. According to the phase of

1. Introduction

1.1. Background information
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menstrual cycle, women may normally have 20 ml or more
intra-abdominal fluid. Malignancy should be suspected in
women presenting with ovarian mass and ascites [8]. Very
small amounts of fluid in the peritoneal cavity can be
detected using ultrasound. Depending on the sonographic
features, the pathology of ascites can be determined [9].
Large amounts of ascitic fluid, a moderately enlarged liver
with  normal  echo-texture, small kidneys  with
nephrocalcinosis, can be confirmed using abdominal
ultrasound [10]. The minimal amount of fluid that can be
detected by clinical examination is 1500 ml; such amount
varies from one person to another depending on the body
weight of the patient. So, it can be less in a small and thin
individual; while more in an obese one. Smaller volumes of
ascites (< 500 ml) can be detected by ultrasound. Ascetic
fluid can be sterile or infected. Sterile ascites which is not
associated with hepato-renal syndrome can be graded as
follows [3]:

Grade 1: It is the mild ascites which is detected only by
ultrasound.

Grade 2: It is the moderate one that leading to moderate
symmetrical distension of the abdomen.

Grade 3: It is the large one which is characterized by
marked abdominal distension.

Refractory ascites can be divided into two groups: (i)
Diuretic-resistant ascites: It is refractory to dietary sodium
restriction and intensive diuretic treatment for at least one
week. (ii) Diuretic-intractable ascites: It is refractory to
therapy due to the development of diuretic-induced
complications that preclude the use of an effective dose of
diuretic [3].

Differentiation between transudate and exudate ascites can
be obtained with high accuracy using ultrasound. So, it is the
best method in the absence CT and MRI, and it complement
for laboratory investigations on ascites [11]. Etiology and
volume of ascites are directly associated with the SAAG.
Ascites Albumin Gradient (SAAG) stands for the Serum
Albumin Concentration minus the ascitic fluid albumin
concentration. So, ultrasound can be used for detecting the
etiological factors of ascites. As little as 10 ml of free fluid
can be detected sonographically. Up to 50 ml of fluid
normally present in the peritoneal cavity. Accumulation of at
least 1500 ml of fluid gives clinical ascites [12].

Fluid in the abdomen can move freely up the right
pericolic gutter into Morison’s pouch, the potential space in
the hepatorenal recess. The flow of fluid in the left pericolic
gutter is higher and the phrenicocolic ligament blocks the
flow. So, fluid accumulates more in the right side. Regarding
pelvic region fluid flows to the retrovesicular area in the male
patient and to the pouch of Douglas in the female patient
because these areas are the most dependent areas of the
pelvis [13].

The gastrointestinal tract tuberculosis is the sixth most
frequent type of extra-pulmonary tuberculosis. The others
are: lymphatic, genitourinary, bone and joint, miliary and
meningeal type. The percentage of abdominal tuberculosis
among TB patients is about 5%. The ileocaecal region is the

most common site of gastrointestinal tract for involvement
with tuberculosis. It presents with a palpable mass in the
right lower quadrant with or without obstruction,
perforation or malabsorption. Examination of ascetic fluid
indicates straw-coloured fluid with high protein and
lymphocytic cells [14]. Ascites is the most common
manifestation in cirrhotic patients, and is associated with a
reduced survival rate [15]. Approximately 75% of patients
presenting with ascites have underlying cirrhosis, and about
50% of patients with cirrhosis will develop ascites over a
10-year period of follow-up. Fluid retention (primarily
ascites, but also peripheral oedema and pleural effusions) is
the most frequent complication of end-stage liver disease. It
significantly impairs the quality of life of patients with
cirrhosis and is associated with poor prognosis, 1-year and
5-year survival rates of 85% and 56%, respectively [16]. In
a patient with a very long history of stable cirrhosis who
then develops ascites - hepatocellular carcinoma must be
excluded. Malignancy accounts for around 15%. The usual
causes are: Malignancies of the gastrointestinal tract
(carcinoma of stomach, colon, pancreas; primary
hepatocellular carcinoma and metastatic liver cancer).
Carcinoma of ovary: Meigs' syndrome 1is a rare
complication of ovarian cancer and produces ascites out of
all proportion to the size of the tumour and pleural
effusions, often unilateral. Hodgkin's lymphoma and non-
Hodgkin's lymphoma, Metastatic carcinoma within the
abdominal cavity, Heart failure, Nephrotic syndrome,
Protein-losing enteropathy, Tuberculosis, Pancreatitis,
Other rare causes, including hypothyroidism, latrogenic, eg
ovarian hyperstimulation as a consequence of IVF
procedure; any one of these can be manifested by ascites
[15]. Bilharzialperiportal fibrosis is well identified by
ultrasound. The changes related to bilharzial infection can
be well studied and analyzed using this method. So, the
resulting classifications are more reliable than that
depending on clinical examination alone. Classification
depending on physical examination does not consider the
present periportal fibrosis and classified cases as intestinal
which are actually hepato-intestinal. Thus, the pathological
processes will be assessed efficiently using ultrasound.
Bearing in mind that hepatic biopsy is the best way for
detecting liver changes related to bilharzias, but is an
invasive method and can be done only in hospital.
Evaluation of fibrosis and portal hypertension in an area of
low endemicity of schistosomiasis, in the municipality of
Bananal, Sao Paulo, is done using abdominal ultrasound
together with stool examination. Five patients out of 109
have positive stool test. Ultrasonography of these five
patients shows either peripheral or central periportal
fibrosis or portal hypertension; while the others show no
sonographic findings. So, ultrasonography is a noninvasive,
sensitive diagnostic method for identification of the extent
of liver involvement in schistosomiasis cases [9]. Findings
of abdominal ultrasound in early abdominal tuberculosis are
an increase in mesenteric echogenicity (due to fat
deposition), mesenteric lymphadenopathy, with mesenteric
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thickness of 15 mm or more, dilated small bowel loops and
ascites [17]. Sonographic findings of abdominal
tuberculosis with HIV, in a patient having prolongrd fever
and low CD4, are lymphadenopathy (size > 15mm) with
hypoechoic/necrotic eckotecture, and hepatospleenomegaly
with hypoechoic lesions. Ultrasound is widely used, non-
invasive, and affordable tool that may be used to diagnose
abdominal tuberculosis in a patient being infected with HIV
[18]. The commonest sonographic findings in tuberculous
seropositive HIV  patients are ascites, para-aortic
lymphadenopathy (over 1 cm in size), and hepatomegaly
[14] [19]. One of the most common extrapulmonary sites of
tuberculous infection is the peritoneum. Here ultrasound of
the abdomen played an important role in the diagnostic
process [20]. The minimum amount of intraperitoneal fluid
that can be detected by abdominal sound is about 100 ml
[16, 21]. Ultrasonography is a sensitive, noninvasive
diagnostic method that allows a better identification of the
extent of liver involvement in schistosomiasis cases [14].

1.2. Problem Statement and Justification

Sudan is one of the countries with high prevalence of both
bilharziasis and tuberculosis which lead to development of
ascites. This justifies the important of uses of ultrasound to
help in the diagnosis of the possible cause/s of such ascites.
To my knowledge there are no published data regarding this
issue among Sudanese patients. So, during the year 2016 we
investigated patients, having ascites, attended at Ultrasound
Department in Elribat Teaching Hospital, Sudan; in order to
find out the different sonographic appearances of the
abdominal organs; and we tried to highlight the important
points related to this topic.

1.3. Aim of the study

It aim is to determine sonographic appearances of
abdominal organs among patients having ascites, attending at
Ultrasound Department, Elribat Teaching Hospital, Sudan;
2016.

2. Materials and Methods
2.1. Study Design

It was a cross sectional facility base study.
2.2. Study Area

It was done in Elribat Teaching Hospital. This hospital is
located near the Blue Nile, in Khartoum State, Khartoum
City, Sudan. It serves the policemen and the students of
Elribat University.

2.3. Study Population

They were patients having ascites attending Ultrasound
Department at Elribat Teaching Hospital during the year
2016.

2.4. Sampling

2.4.1. Sample Frame
Patients having ascites.

2.4.2. Sample Size
Twenty nine patients were selected.

2.5. Variables

Independent variable wasascites. Dependent variables
wereliverechogenisity, size, volume and width; pancreas
echogenisity, size, volume and width; spleen echogenisity,
size, volume and width; para-aortic lymph nodes
echogenicity, diameter, volume, and width; ascetic fluid
volume; and kidney echogenisity, size, volume and width.

2.6. Data Collection Methods and Techniques

Investigation was done using abdominal ultrasound.
Personal data (age, and sex) was obtained by direct interview.

2.7. Data Management and Analysis

Data was analyzed using SPSS version 21. Chi square test
at 95% CL was considered statistically significant.

2.8. Ethical Concern

Ethical approval was obtained from Sudan University of
Science and Technology, College of Postgraduate Studies and
Scientific Research, and then patients consent was taken
from each of them.

3. Results

Most of the respondents (31%) were in the age group (66-80)
years, followed (24.1%) by the age group (51-65) years, and
the least one (3.4%) was the age group (21-35) years. The
mean age was 56.96 years; median was 65; minimum age was
8 years; and maximum age was 88 years. About 65.5% of the
respondents were male, while 34.5% of them were female.

About 18 (62.1%) of the respondents had an increased
liver echogenesity; while only 8 (27.6%) of them had normal
liver echogenesity. An increased liver volume was reported
among about 16 (55.2%) of the study population; while the
normal liver volume was recorded among only 7 (24.1%) of
them. There was an increased liver width among 15 (51.7%)
and normal width among only 5 (17.2%) of them. The liver
diameter was increased among 15 (51.7%) and normal
among 5 (17.2%).

For spleen the echogenesity was found to be increased
among 2 (6.9%) and normal among 24 (82.8%); the size was
found to be increased among 12 (41.4%) and was normal
among 14 (48.3%); the width was found to be increased
among 14 (48.3%) and was normal among 12 (41.4%); the
diameter was found to be increased among 14 (48.3%) and
was normal among 12 (41.4%).

Regarding the pancreas the echogenesity was found to be
increased among only 1 (3.4%) and normal among 10
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(34.5%); the volume of the was increased among 2 (6.9%)
and was normal among 9 (31.0%); the width of was found to
be increased among 2 (6.9%) and was normal among 9
(31.0%); and the diameter was found to be increased among
2 (6.9%) and normal among 9 (31.0%).

About the right kidney of the respondents, we found
thattheechogenesity was increased among 20 (69.0%) and
normal among 4 (13.8%); the volume was increased among 6
(20.7%) and normal among 19 (65.5%); the width was
increased among 4 (13.8%) and normal among 20 (69.0%);
and the diameter was increased among 4 (13.8%) and normal
among 20 (69.0%)).

The sonographic findings of the left kidney indicated that
its echogenesity was increased among 18 (62.1%) and

normal among 6 (20.7%); its volume was increased among 5
(17.2%) and normal among 21 (72.4%); its width was
increased among 5 (17.2%) and normal among 21 (72.4%);
and its diameter was increased among 5 (17.2%) and normal
among 21 (72.4%).

Regarding para-aortic lymph nodes its echogenesity was
increased among 3 (10.3%) and normal among 4 (13.8%), its
volume was increased among 3 (10.3%) and normal among 5
(17.2%); its width was increased among 1 (3.4%) and normal
among 3 (10.3%); and its diameter was increased among only
1 (3.4%) and normal among 3 (10.3%).

The sonographic study of the ascetic fluid showed that
there was moderate ascites among 13 (44.8%) and gross
ascites among 13 (44.8%).

Table 1. Cross tabulation of the echogenesityof the liver and that of the spleen of the respondents with ascites attending Ultrasound Department, Elribat

Teaching Hospital, Sudan; 2016 (n=29).

Spleen echogenesity

Liver echogenesity Missed Increased Normal Total Pvalue
Decreased 0 2 1 3

Increased 2 0 16 18

Normal 1 0 7 0.001
Total 3 2 24 29

There was strong statistical association between echogenesity of the liver and that of the spleen (P value=0.001) (Table 1).

Table 2. Cross tabulation of the echogenesityof the liver and that of the para-aortic lymph nodes of the respondents with ascites attending Ultrasound

Department, Elribat Teaching Hospital, Sudan; 2016 (n=29).

Para-aortic lymph nodes echogenesity

Liver echogenesity Missed Increased Normal Not seen Total Pvalue
Decreased 0 0 3 0 3

Increased 2 2 0 14 18 0.001
Normal 1 1 1 5 8

Total 3 3 4 19 29

There was strong statistical association between echogenesity of the liver and that of the para-aortic lymph nodes (P

value=0.001) (Table 2).

Table 3. Cross tabulation of the liver echogenesity and para-aortic lymph nodes diameter of the respondents with ascites attending Ultrasound Department,

Elribat Teaching Hospital, Sudan; 2016 (n=29).

Para-aortic lymph nodes diameter

Liver echogenesity Missed Increased Normal Not seen Total Pvalue
Decreased 1 0 2 0 3

Increased 3 1 0 14 18 0.024
Normal 2 0 1 5 8

Total 6 1 3 19 29

There was statistical association between the echogenesity of the liver and the diameter of para-aortic lymph nodes of the

respondents (P value=0.024) (Table 3).

Table 4. Cross tabulation of the liver echogenesity and para-aortic lymph nodes width of the respondents with ascites attending Ultrasound Department,

Elribat Teaching Hospital, Sudan; 2016 (n=29).

Para-aortic lymph nodes width

Liver echogenesity Missed Increased Normal Not seen Total Pralue
Decreased 1 0 2 0 3

Increased 3 1 0 14 18 0.024
Normal 2 0 1 5 8

Total 6 1 3 19 29

There was statistical association between the echogenesity of the liver and the width of para-aortic lymph nodes of the

respondents (P value=0.024) (Table 4).
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Table 5. Cross tabulation of the liver echogenesity and para-aortic lymph nodes volume of the respondents with ascites attending Ultrasound Department,
Elribat Teaching Hospital, Sudan; 2016 (n=29).

Para-aortic lymph nodes volume

Liver echogenesity Missed Increased Normal Not seen Total Pvalue
Decreased 0 0 3 0 3

Increased 1 2 1 14 18 0.010
Normal 1 1 1 5 8

Total 2 3 5 19 29

There was statistical association between echogenesity of the liver and volume of para-aortic lymph nodes of the
respondents (P value=0.010) (Table 5).

Table 6. Cross tabulation of the echogenesityof the spleen and that of the para-aortic lymph nodes of the respondents with ascites attending Ultrasound
Department, Elribat Teaching Hospital, Sudan; 2016 (n=29).

Para-aortic lymph nodes echogenesity

2 JERICREEL Missed Increased Normal Not seen Total ki
Missed 1 0 0 2 3

Increased 0 0 2 0 2 0.016
Normal 2 3 2 17 24

Total 3 3 4 19 29

There was statistical association between echogenesity of the spleen and that of the para-aortic lymph nodes of the
respondents (P value=0.016) (Table 6).

Table 7. Cross tabulation of the echogenesityof the pancreas and that of the para-aortic lymph nodes of the respondents with ascites attending Ultrasound
Department, Elribat Teaching Hospital, Sudan; 2016 (n=29).

Para-aortic lymph nodes echogenesity

Pancreasechogenesity Missed Increased Normal Not seen Total Pvalue
Missed 1 1 1 0 3

Increased 0 1 0 0 1

Normal 1 1 3 5 10 UL
Not seen 1 0 0 14 15

Total 3 3 4 19 29

There was statistical association between echogenesity of the pancreas and hat of thepara-aortic lymph nodes (P
value=0.008) (Table 7).

Table 8. Cross tabulation of the liver echogenesity and ascetic fluid volume among the respondents with ascites attending Ultrasound Department, Elribat
Teaching Hospital, Sudan; 2016 (n=29).

Ascetic fluid volume

Liver echogenesity . . . . . Total P value
Missed Minor ascites Moderate ascites Gross ascitis
Decreased 0 0 1 2 3
Increased 1 0 12 5 18
0.024
Normal 0 2 0 6 8
Total 1 2 13 13 29

There was statistical association between the echogenesity of the liver and the ascetic fluid volume among the respondents
(P value=0.024) (Table 8).

Table 9. Cross tabulation of the para-aortic lymph nodes volume and ascetic fluid volume among the respondents with ascites attending Ultrasound
Department, Elribat Teaching Hospital, Sudan; 2016 (n=29).

Para-aortic lymph nodes Ascetic fluid volume
N N s A . Total Pvalue
volume Missed Minor ascites Moderate ascites Gross ascitis
Missed 1 0 0 1 2
Increased 0 1 1 1 3
Normal 0 0 2 3 5 0.027
Not seen 0 1 10 8 19
Total 1 2 13 13 29

There was statistical association between the para-aortic  respondents (P value=0.027) (Table 9).
lymph nodes volume and ascetic fluid volume among the
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4. Discussion

The percentage of increased liver echogenesity; volume;
width; and diameter; was found to be high among
respondents. The width and diameter of the spleen was
increased among most of the respondents. This is an
indication of extensive liver injury; which is associated
with ascites. These findings were consistent with
international publications [16, 22]. There was strong
statistical association between the echogenesity of the liver
and that of the spleen. Also there was statistical association
between the echogenesity, diameter, width, and volume of
para-aortic lymph nodes; and the ascetic fluid volume
among the respondents. International findings indicate that
ascites is a multi-organ problem, where manifestations can
be detected in all above mentioned organs [14, 17]. The
echogenesity of both right and left kidneys was increased
among majority of the respondents; while their volume,
width, and diameter were normal among majority of them.
There was strong statistical association between the
echogenesity of the right kidney and that of the left kidney.
This was an indication of equal manifestations of the
disease on the renal system. In these cases the possible
cause may be renal [4, 6, 7]. Regarding the ascetic fluid
volume there was equal distribution of moderate and gross
ascites amongrespondents. There was statistical association
between the para-aortic lymph nodes volume and ascetic
fluid volume among the respondents. Possibly this may be
explained by infectious disease involving the para-aortic
lymph nodes in these cases [16, 22]. The echogenesity of
the spleen together with the echogenesity of the pancreas
were statistically associated with the echogenesity of para-
aortic lymph nodes among the respondents. Involvement of
the spleen and para-aortic lymph nodes indicates an
infectious origin of the disease that lead to development of
ascites [14, 22].

5. Conclusion and Recommendations

Ultrasound is a useful noninvasive easily accessible tool
for diagnosis the ascites by measuring its volume and
evaluating its texture as routine imaging investigations. It can
suggest the possible cause, differentiates between the
transudates and exudates ascites with a reasonable sensitivity.
Involvement of the liver and spleen was quite obvious among
patients having ascites. Conduction of a research to correlate
the sonographic findings with diagnosis of the disease is
highly recommended. To increase utilization of abdominal
ultrasound, we recommended training of medical staff
through short courses and seminars.
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