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Background: Estimation of liver size can be used as an index
to monitor various aspects of liver disease and response to
therapy.

Purpose: To evaluate the relationship between anthropometric
variables (Height, Weight and Body Mass Index) with liver
size was carried out in subjects with clinically and
sonographically confirmed normal liver.

Materials & Methods: This prospective sonographic study
was carried out in Calabar, Uyo, Zaria and Makurdi
cosmopolitan cities of Nigeria. Scans were performed on 388
subjects and their liver sizes measured in the Midclavicular
and anterior axillary lines, respectively. Patients’ heights and
weights were also measured and used to calculate their
respective body mass indices.

Results: Mean liver diameter in the study population was
12.9+1.7cm (Range 9.2 — 15.2cm) and 11.6+1.7cm (Range 8.0
— 14.5cm) at the midclavicular and anterior axillary lines
respectively. About 98.5 % of the study population had liver
sizes <15.0cm while 1.5% had sizes at the upper limits of 15.3
— 16cm. Height and BMI appeared to have sone influence on
liver size (r=+60; P<0.05, +0.65; P<0.05) respectively at the
midclavicular line but not at the anterior axillary line. An
insignificant relationship was observed with weight and liver
size (r= +0.1; P<0.05) both in the MCL and AAL.

Conclusion: Liver size is affected more by individual’s height
and body mass index and less by their weight in the region

studied.
copyright@2013 jarn-xray
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Introduction

The liver is one of the organs in the body
vested with a lot of functions. As part of
its vast functions, it is involved in
combating a number of disease processes
that alter its size. Clinical examination
has been used to determine its size.
Percussion and palpation are the
standard bedside techniques used to
document liver disease. These however
are limited in the detection of small
increment in size and lack accuracy and
reliability".

The advent of ultrasound improves the
imaging of the liver and other soft
tissues/organs in  the  abdomen.
Ultrasound not only aids in
determination of liver size, but also in
the detection of the disease processes
that may be responsible for such changes
in size. It has also proven to be easy,
quick and valuable in the evaluation of
the progress or regression of such
diseases, following therapy”.

Since ultrasound has been established as
a tool for assessment of the liver and
related pathologies, anatomical status,
epidemiological studies and control
programmes, attempts have been made
to standardize the methods of
examination and reporting in both
normal and pathological conditions®. In
order to develop a system which uses
data on organ dimension, it is necessary
to establish normal organ dimensions
from the population studies.
Organometry is the statistical and
quantitative measurement of the organ
dimension using standard acceptable unit
to define the organ morphology.
Sonographically, the liver is measured
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after clear visualization mostly in the
right midclavicular line (MCL) because
of its ease and practicability with the
patient supine or in the right oblique
position ~ for  full  visualization®.
Advocated planes for measurement
include right anterior axillary line
(AAL), midclavicular line (MCL) and
the sternal plane (SP). A longitudinal
measurement of 16.0cm or greater in the
midclavicular  line is  considered
enlargement.

Factors such as body mass index, body
height, sex, age, and (in male subjects)
frequent alcohol consumption have been
reported to exert an influence over liver
sizes measured at the midclavicular
Iine4'5’6’7'8.

Liver longitudinal diameter increases
with age however; a decrease after the
fifth decade and a more drastic decrease
after the 7" decade of life have been
observed®.

Body weight shows an unstable
correlation  with  liver longitudinal
diameter since it is affected by a variety
of factors including recent eating habits,
existing  gastrointestinal  conditions,
physiological changes and technical
factors in  weight determination.
However, a correlation has been
demonstrated between liver size and
body weight at the midclavicular line® .
Height is considered a moderately
important  factor influencing liver
diameter in the midclavicular line* °.
This study sought to determine the
relationship  between anthropometric
variables; height, weight and body mass
index and the dimension of the liver in
normal subjects and establish a baseline
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data for assessment of liver size in the
regions studied.

Methodology

A randomized sample collection using
Medison SA600 and Mindray DP3300
ultrasound machines with 3.5 MHz was
employed in four different hospitals in
Calabar, Uyo, Zaria and Makurdi).
Subjects included in the study were those
with clinically and sonographically
confirmed normal liver. A total of 388
subjects aged between 1 - 80 years were
sampled after approval by the local
ethical committees covering the
hospitals. Patients were asked to fast for
4 —5 hours prior to the examination.
Scans were performed by qualified
sonographers and sonologists in supine
and right lateral oblique positions and
measurements made on arrested full
inspiration. Three different
measurements were obtained and the
average determined. Measurements were

LIVER SIZE (CM)

made in the midclavicular line (MCL)
and Anterior axillary line (AAL) as
described by Borners et al °. Subjects’
heights and weights were measured and
used to calculate body mass index
(BMI). Pearson’s correlation was used
for statistical analysis at 0.05 confidence
interval.

Results.

Average diameter of the liver measured
in the MCL in the total studied
population was 12.9+1.7cm (Range 9.2 —
15.2cm) and 11.6t£1.7cm (Range 8.0 —
14.5cm) at the anterior axillary line. The
distribution of the liver sizes shows that
1.5% (n=6) had liver diameter at the
upper limits of 15.3 — 16.0cm in the
MCL and AAL measurement planes
[Figures 1 - 3].

The mean height and weight of the
population was 161.0+14.9cm (range
47.0 — 187.0cm) and 60.1+2.4Kg (Range
20.0 - 106.0 Kg) respectively.

HEIGHT OF SUBJECTS (CM)

| BDMEAN MCL

EMEAN AAL |

Figure 1: Distribution of liver sizes (cm) with heights of subjects (cm). Errors indicate

one standard deviation from the mean.
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Subjects with BMI <20Kgm™ (17.6%,
n=68) were found to have liver diameters
of 12.6x1.7cm (Range 10.9 — 12.4) and
10.8+0.8cm (Range 9.9 — 11.5) at the
midclavicular (MCL) and anterior
axillary line (AAL), respectively.
Subjects with BMI 20 — 25Kgm™
(47.9%, n=186) had liver diameter of
12.7+0.1 (Range 12.6 - 12.8) and
11.8+0.6 (Range 11.4 — 12.2) at the
midclavicular and anterior axillary lines
respectively. Subjects with BMI >

LIVER SIZE (CM)

25Kgm? (34.5%, n= 134) had liver
diameters at 13.7+0.9 (Range 12.3 —
15.0cm) at MCL and 12.4+1.1 (range
11.4 — 14.3cm) at AAL [Figure 2]. A
moderate positive correlation was found
between height and liver size (r= +0.6;
P<0.05) and between BMI and liver size
(r= +0.65; P<0.05) at the MCL only. An
insignificant relationship (r= +0.1;
P<0.05) was found between weight and
liver size at the MCL.

BMI RANGE OF SUBJECTS (Kg/m2)

\ BMEAN MCL

BMEAN AAL |

Figure 2: Distribution of liver size with BMI of subjects. Errors are 1 standard deviation

of the mean
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Figure 3: Distribution of liver size with weight of subjects. Errors indicate 1 standard

deviation from the mean.

Discussion

Estimation of liver size can be used as an
index to monitor various aspects of liver
disease and response to therapy.
Diagnostic imaging techniques are
superior to clinical examination in
determining the size of the liver and
associated pathologies. To date, however
there is little data on normal and
borderline size of the liver that can serve
as guideline for ultrasound examination
of the liver’. This study employed the
method used by Borner et al. ° for
assessment of liver size and correlated
values with anthropometric variables;
height, weight and BMI.

In our study, the mean diameter of the
liver at the right midclavicular line
(MCL) was 12.9+1.7cm (Range 9.2 —
15.2cm) and 11.6£1.8cm (Range 8.0 —
14.5cm) at the right anterior axillary line
(AAL). In 1.5% (n=6) of subjects, the
liver diameter was at upper limits of 15 —
16cm. These findings agree with similar
work by Kratzer et al *. About 98.5% of
the study population had liver size of
15cm.

Height appears to be a significant factor
influencing liver size at the right
midclavicular line but not in the anterior
axillary line [Figure 1]. Liver size
increases in the right midclavicular line
as height increase (r= +0.65; P<0.05),
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the increase being insignificant at 165 —
200cm. Mean liver diameter in the
midclavicular and anterior axillary line
appear to be equal in individuals of 177
— 200cm in height [figure 1]. Several
studies *’have also reported a positive
correlation of liver size with height at the
midclavicular line (MCL). Racial and
geographical difference in liver size at
the same height has also been reported ®
Body mass index (BMI) also influences
liver size at the right midclavicular line
with  gross obesity being more
influential. An increase in BMI increases
liver size (r= +0.65; p<0.05) [Figure 2].
This is expected as obesity is associated
with increased fat deposition on the liver
1011 No association was found between
body mass index and liver size at the
anterior axillary line. Kratzer et al*,
Verma et al®, and Da silva et al'? have
reported an increase in liver size with
increasing BMI at the MCL in
Caucasians.

We observed a weak positive correlation
between body weight and liver size in
both Midclavicular and anterior axillary
lines (r= +0.1; P<0.05) [Figure 3]. A
positive association has been reported by
Kratzer et al *, Udoh et al °.

Variation in liver size based on the
aforementioned anthropometric indices
is evident from study. The effect of these
indices on liver size should be taken into
cognizance during ultrasound
examination to avoid the possibility of
false negative and false positive
diagnosis. Also estimation of liver size
on the basis of a single parameter such as
MCL or AAL may be limited by some of
these variables because the liver is
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oriented longitudinally in  slender

individuals and transversely in heavily

built individuals™.

Conclusion

Based on findings of this study, height

and BMI exert an influence on the size

of the liver with BMI having a greater
influence. It is important that liver size
be measured in both midclavicular and
anterior axillary line before a diagnosis
based on size is made. The influence of
anthropometric variables on liver size
should also be taken into consideration.

Establishment of average liver sizes in

different regions and sub-regions will

provide a baseline data for diagnosis of
any liver related disease that may alter
its size in that particular region.
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