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Abstract: The size of the gallbladder varies between the fed and fasting states. In healthy adults, it is said to
vary with age, gender, body size indices and diet. There is also a noticeable variation from country to country.
A prospective study of 141 consecutive healthy adult, aged eighteen years and above was carried out. They were
weighed and then scanned with a 2 dimensional (2D) ultrasound machine after eight to twelve hours of fast to
determine their fasting gallbladder volume (FGBV). The subjects were grouped into four weight categories with
a range of 20kilograms (kg) and the mean fasting gallbladder volume for each group was calculated. The
variation in volume with body weight was assessed and a positive correlation was observed. The overall mean
FGBV is 27.7 +/- 12.3 cm®
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l. Introduction

The gallbladder stores and concentrates bile produced by the liver. It releases it in response to food
ingestion to aid in fat digestion. The size of the gallbladder varies in an individual between the fed and fasting
states [1]. It is examined sonographically in the fasting state to allow adequate distension with bile for proper
visualization of the lumen and walls. The fasting gallbladder volume is the volume of the lumen after eight to
twelve hours of nil per oral.

The fasting gallbladder volume is increased in the state of pregnancy [2]. It is also increased in
pathological conditions like cholelithiasis, primary sclerosing cholangitis, primary biliary cirrhosis and non-
insulin dependent diabetes mellitus [3, 4, 5].

Ultrasonography (US) is a non-ionizing, non-invasive, readily available and relatively cheap imaging
technique. It has become the modality of choice for the routine examination of the gallbladder in the last two
decades. Ultrasonography provides an accurate method of assessing the gallbladder. Mclintosh et al found an
accuracy rate of 98.9% when they reviewed and correlated the sonographic and surgical findings in patients who
underwent cholecystectomy [6]. This high rate of accuracy is influenced by adequate patient preparation of nil
per oral for eight to twelve hours to allow full distension with bile. Water ingestion [7] and intravenous (1V)
contrast agents [8] have been shown to cause gallbladder contraction, so if IV contrast examination is
simultaneously requested for, the ultrasound scan (USS) should be carried out first. There are several 2D
ultrasonographic methods of computing the gallbladder volume [9]. Researchers have individual preferences for
these methods [10, 11, 12].

From the studies carried out in different parts of the world, variation were found the normal mean
fasting gallbladder volume (FGBV) in adults. It is therefore imperative to find the normal mean value in our
environment. This will help to alert the clinicians concerning the apparently healthy subjects who are discovered
to have higher values than expected for our environment. They are prone to cholelithiasis, since an increase in
fasting gallbladder volume and reduced motility have been implicated in lithogenesis. We also seek to establish
the variation (if any) of the fasting gallbladder volume with body weight as it has been observed in our clinical
practise that patients with normal hepatobiliary system of same age, do have different values.

Il.  Subjects and Method
Approval for the study was obtained from the research and ethics committee of the hospital. It was a

prospective study of 141 consecutive healthy males and female adults, eighteen years and above.
Inclusion criteria:

i. Normal consenting individuals without hepatobiliary or abdominal symptoms.

ii.  Clients for routine ultrasound check-up.

Exclusion criteria:

i. Known biliary or liver disease.

ii. Pregnancy.
iii. Diabetes mellitus.
\Y2 History of pancreatitis.

V. Sickle cell disease.
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vi.  Ascites.

An informed consent is obtained and the subject's gender, age and weight were documented. They are
scanned after eight to twelve hours of fast with a 2D ultrasound machine using a 3.5MHz curvilinear transducer.
The liver and pancreas are scanned rule out pathologies and the stomach to confirm compliance to the nil per
oral instruction.

The length of the gallbladder is obtained in the longitudinal scanning plane [Fig. 1], while the width
[Fig.2] and height are gotten in transverse plane [Fig. 3]. The volume of the fasting gallbladder is then computed
by the machine from these three dimensions. The subjects were grouped into four categories according to their
weight, with a range of 20kg within each group. The mean fasting gallbladder volume was then calculated for
each weight category.

Figure 3. Transverse scan of gallbladder showing the maximum height (H)
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I11.  Results
There were 141 subjects, 63 males and 78 females [Figure 4]. The age range of the subjects is 19 to
76years and that of the weight is between 39 to 115kg. Table 1 shows the different weight categories and their
mean fasting gallbladder volume.

Gender of subjects

Figure 4.Gender distribution

Table 1. Fasting Gallbladder VVolume Vs Body Weight

Body weight(kg) Frequency FGBV(cm°)

36 - 55 30 23
56 - 75 71 27.6
76 - 95 19 30.9
96 - 115 3 36.1

IV.  Discussion

The overall mean FGBV in our study is 27.7 +/- 12.3 cm® .This is higher than values gotten in Greece
(22 +/- 7cm®) [3] and italy (males =18.7 +/- 0.2cm® and females 17.0 +/- 0.3cm®) [12] but lower than that
obtained by Idris (33cm?®) in southwest Nigeria. Diet might be a contributory factor to the higher values obtained
in both regions of Nigeria because the average Nigerian eats a low protein diet. In the study by perreard et al, the
FGBV is significantly increased while the the plasma cholecystokinin level is reduced with low fat, low protein
diet [13].

Our study examined the relationship between body weight and FGBV without considering the subject's
age, height or body mass index (BMI) and it revealed a positive correlation with body weight. This same
observation was made in other studies [3, 12, 14, 15]. The higher value we got in males was supported by
Guliter et al [4] and Palasciano et al [12]. The former also observed that the FGBV varies significantly only
between gender and not with age.

V.  Conclusion
The mean fasting gallbladder volume increases with body weight. It value also varies in different parts
of the world and it is higher in Nigerians than most of the western world were similar studies have been done.
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