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Abstract
The aim of this study is to review clinical case ascites and the use of ultrasound for the detection/classification of free intra-peritoneal fluid. Current
therapeutic modality is in support of ultrasound guided paracentesis/thoracocentesis as a multidisciplinary procedure for ascitic reduction. Post-surgical
free intra-peritoneal fluid is a common iatrogenic complication. We present
ascitic cases of diseased conditions, questionable origins (in females) following hernia reduction and laparoscopic procedures to evaluate ascitic etiology
through ultrasound. Average attenuation and quadrant sum of largest fluid
pocket ultrasound (frozen) images were measured. 12 patients with free intra-peritoneal fluid had identifiable anatomical organs: liver, kidneys, urinary
bladder and bowel loops. The size of maximal pocket of ascitic fluid in ill-patients was 1210/300 mm2, while fluid in subjects with non-traumatic injury
was clear (free of striations) and appeared less dense.
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1. Introduction
In quantifying the volume of ascites in evaluating disease extent and selecting
appropriate means of treatment, ultrasound use is important because physical
palpation and history taking are less sensitive with accuracy [1]. The purpose of
this review is to determine ascitic free-fluid volume in female patients with difDOI: 10.4236/ojmi.2017.74021 Nov. 24, 2017
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ferent underlying ailments and pathology. For a recommended diagnostic paracentesis greater than 20 ml of fluid must be presented [2]; other workers [3] earlier stated a minimum of 80 cc (80 ml) of fluid is needed.
Germ peritonitis (GP), a lethal infection with high mortality rate is a possible
complication of ascites [4]. Abdominal bloating and distension with patients
Roberts’ Sign (gaseous ooze) produce a filling effect. Individual quadrant measurements of maximal fluid can be estimated in gauging ascites [5]. Literature
reports greater than 52% of patients with hepatic disease and cirrhosis develop
ascites [6] and 6% “ascitic-link” for heart diseases and cardio-pulmonary failure.
A poly-morpho-nuclear (PMN) leukocyte count ≥ 250 cells/mm3 in ascitic condition is diagnostic of Spontaneous Bacterial Peritonitis (SBP) [7]. Greater
than >95 ml is considered as a gold standard for the diagnosis of ascites [8]. Extracted ascitic fluid volume recommended for histopathological analysis will depend on the (explorative, therapeutic or diagnostic) nature/indication of the
procedure.
However, when volumetric comparison was made between the 2 groups (Diseased condition/without identifiable injury and those with blunt trauma) significant differences were observed between images P < 0.0001. This means some
pathological diseases may have smaller quantity of ascitic fluid volume compared to patients with ballistic injuries.

2. Materials and Methods of Case Reports
All ultrasound was performed at Crystal Specialist Hospital, Dopemu-Akowonjo
Lagos, with a General Electric (GE) Pro-Logic-3 ultrasound machine (made in
the USA) between the months of August 2015 and November 2016. Patients voluntarily participated with obtained informed consent in line with the 1975 Helsinki Declaration on patient rights. Demographic data of patients were women
between the age of 25 and 45 years, minimum of high school qualification, religious identity; Muslims 5, Christians 6 and African traditional religion 1. All
were of average socio-economic status, 4 patients admitted for observation was
based solely on the presence of free fluid. Patients’ (quetelet) Body Mass Index
(BMI) varied between 18.5 - 26 kg/m2.
Ascitic severity was placed on a four-point scale D, C, B, A (see Figures 1-4)
[8].
 Grade IV (D) Acute/Chronic range (>1200 - 1900) ml
 Grade III (C) Massive/severe TEAA range (>900 - 1200) ml
 Grade II (B) Moderate TEAA range (>700 - 900) ml
 Grade I (A) Mild TEAA range (>500 - 700) ml
To localize and isolate ascites in our patients, 2 methods were used namely;
ultrasound and physical palpation by a physician.
During ultrasonography, the methodology used is similar to (liquor volume)
amniotic fluid quantification, which required “frozen” images in longitudinal
and traverse planes with largest ascitic pocket or pool. 3D (L × H × W) and
DOI: 10.4236/ojmi.2017.74021
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Figure 1. Image shows large amount of free-fluid (arrows) in the intra-epigastric region
near the liver (L). Largest pocket of ascitic fluid (F) measured 1298 mm3 in volume. Patient underwent a conservative paracentesis which was uneventful after follow-up. Special
consideration should be given to varying dimensions of gall bladder and liver due to
atypical anatomy. Though ascitic enveloping provides better sonar penetration, general
viscera appear smaller, with fluid volume averaging 1600 ml.

Figure 2. Free ascitic fluid within paracolic gutters with largest quadrant-pocket of
free-fluid measured at >±130 mm in length (L). Note sonic evidence of intestinal (I)
thickening. Floating bowel loops in the right upper quadrant (RUQ) at the jejuno-illeal
region; free intraperitoneal fluid averaging 1100 ml.
DOI: 10.4236/ojmi.2017.74021

231

Open Journal of Medical Imaging

A. M. Afodun et al.

Figure 3. Observation for ascitic “free-zone”, the ascites filled space proximal to the hepato-renal angle. No fibrin strands or edematous abdominal wall seen in the peritoneum.
Before therapeutic paracentesis (ascitic-safe-zones above the intestine and mesentery; below abdominal wall for safe syringe placement), some physicians prefer right paracolic
gutter approach. Ascitic volume averages 800 ml.

Figure 4. Ultrasound of ascites (F) with curvilinear probe/transducer. Note the acute Pelvic Inflammatory Disease (PID) enveloping the uterus (U), cul-de-sac (Douglas pouch)
and (acute) in the left adnexal area. In addition, impending genesis of bilateral hydro/pyosalphinx; fluid volume average = 600 ml.
DOI: 10.4236/ojmi.2017.74021
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2D (L × B). Total Estimated Abdominal Ascites (TEAA) is measured by average
volumetry of quadrant pools; i.e. (V1 pool) + V2 + V3 + V4 similar to the methodology of Szkodziak et al., (2010) [1].

3. Sonogram Analysis
Sonologists and Anatomists with over 10 years experience performed a joint review of the ultrasound images. Determination was made on (blunt/pathologic),
non-traumatic or traumatic genesis of the free-fluid. Pathological cause of ascites
was noticed from the medical records and history of patients. It is however required to rule-out other causes of ascites. The supra-pelvic region in females was
proximally examined since it is a region were ascites is frequently seen (Figure
4). Back-up technique was implemented using the Smallest Fluid Depth (SFD)

i.e. the distance from the “highest” colic tissue (intestine) to the abdominal wall.

4. Discussion
Accurate knowledge of surface anatomy, safety standards and infectious complications are some of the limitations associated with ultrasound guided paracentesis procedure [9] [10]. Figure 3 and Figure 4 are in agreement with
Young-Cheong et al., 2017 [11]; David et al., 2017 [12] and Evan et al., 2017 [13];
as unexplained haemo-peritoneum occurs mostly from intestinal injury, mesenteric-shunt or colic inflammation.
Therefore, ascitic quantification will aid internal physicians and general
surgeons in determining the significance of isolated ascites. Though earlier reported in literature, less than <7% of patients with isolated free-fluid have occult
bowel injury as noted by Livington et al., (2001) [14].
In agreement with Yamada et al., (2003) [15] the priority to investigate the
cause of ascites will determine its management. Standard medical procedure
supports the use of sonar prior to puncture procedure (paracentesis) to avoid iatrogenic complications. A longitudinal study [16] that compared blind paracentesis to ultrasound guided procedure elaborated on fluid aspiration rate. Estimated amount of ascitic fluid is mostly prone to difficulty in obtaining accurate
measurements through “frozen” image attenuation (in small pockets) which is
often encountered. Sonogram acquisition of free intraperitoneal fluid views suggest significant volume comparison were statistically significant. 12 patients with
free intra-peritoneal fluid had identifiable anatomical organs: liver, kidneys,
urinary bladder and bowel loops. The size of maximal pocket of ascitic fluid in
ill-patients was 1210/300 mm2 (Figure 1 and Figure 3), while fluid in subjects
with non-traumatic injury was clear (free of striations) and appeared less dense
(Figure 2). The patients showed lower rate of complications on ultrasound unlike what was observed previously with patients exhibiting generalized peritonitis. For patients with ascites and identifiable pathology, no significant distinction
(p = 0.87) was found in the sonographic delayed phase images and “frozen” attenuation dimensions.
DOI: 10.4236/ojmi.2017.74021
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The peritoneal cavity may be subject to inflammatory reactions from surgery,
parcentesis or laparoscopic exposure in cases were visceral organs had no known
prior allergy [17] [18] [19]. Taking clinical etiology of ascites into consideration
with sonogram analysis, frequency of iatrogenic laparotomy may be avoided.
Difference in mean attenuation between trauma causing ascites and pathologic
ascites was statistically significant; parallel to the assertion of Victor et al., (2015)
[20]; Hasan et al., (2015) [21]; Laura et al., (2014) [22]; Michael et al., (2014) [23]
and Wei-Chon et al., (2014) [24] [25]. When no definitive causative factor is the
source of peritoneal fluid accumulation, bowel/urinary tract injury should be excluded. Focused attention needs to be paid to intestines (Figure 2) and visceral
organs as hospital records may sometimes be incomplete, a variable we cannot
control.

Limitations
A major limitation is that grey scale ultrasound cannot distinguish between various types of body fluids (pus-exudate, blood, ascites, mucous etc). We believe
the texture, density and properties of a fluid with respect to adjourning abdominal organs are important. However, this is where clinical knowledge is applied. There are no universally accepted way of ascitic fluid quantification, still
debated amongst Sonologists and Internal Physicians. Patients are sometimes
unreliable in keeping radiological appointments for scan (and ascitic quantification), thereby occasionally warranting estimates. It should be noted that real
time ultrasound guided paracentesis (ascites drainage) is susceptible to a major
complication; danger of hemorrhage into the peritoneal cavity.

5. Conclusions
Results revealed the most common causes of ascites in Nigerian patients were
Pelvic Inflammatory Disease (PID), hepatitis, abdominal tuberculosis (TB), renal
diseases, urinary bladder schistosomiasis, poly-cystic ovarian syndrome (PCOS),
ovarian carcinoma, liver cirrhosis and cardiac ailments. Since ultrasound is
non-invasive, economical and reliably differentiates between exudates and transudates by measuring the ascitic fluid volume, it is recommended to be the
foremost imaging diagnostic modality for the above conditions. Physicians caring for critical bed-side patients should employ sonography as an indispensable
tool to help facilitate a peritoneal-tap or paracentesis procedure as the case may
apply.
Further studies incorporating Color Doppler ultrasonography (as opposed to
monochrome grey-scale) should be recommended to exclude vascular leakage
into ascitic pool.
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