ok Medi Ca/

International Journal of Medicaland Health Sciences

Journal Home Page:http://www.ijmhs.netISSN:2277-4505

Original article

Splenic volume in a malaria endemic region using ultrasound

Njeze N RY", Ibezim E O?

'Department of Radiation Medicine, University of Nigeria Medical School, Nsukka

“Department of Radiology, Imo State University Teaching Hospital, Orlu, Imo State

ABSTRACT

Introduction: Malaria is a menace in the tropics and majority of changes related to it involve the blood, blood forming system,
spleen and liver. This study aims to determine splenic size (volume) in adults in a malaria endemic area, and compare the findings
with those in a malaria non endemic area. Materials and methods: a prospective study was carried out on 267 adults (141
females and 126 males) using a Siemens Sonoline SL-250 ultrasound machine to measure the splenic dimensions. Data analysis
was done using SPSS 16 software.Results: The splenic volume increased between the ages of 20 and 59 years with subsequent
decrease in both sexes. The correlation between the splenic size and age is statistically poor. The average splenic volume was
259.4cm®. Female subjects had a greater average splenic dimensions than males, however, this was not statistically significant
p>0.05. Conclusion: There is a weak positive correlation of splenic volume with age in this study. This is unlike other studies
which showed no significant difference in adult splenic volume in our communities as elsewhere. The normative values for adult

splenic volume in Enugu referral region have been defined by this study.
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INTRODUCTION

Enugu State is in South Eastern part of Nigeria. Enugu
South has a land area of 70,980 km?[1]. Malaria is known to
be hyperendemic in this state. The size of normal spleen in
an adult is 12 — 15 cm long; 4 — 8 cm in antero-posterior
diameter & 3 — 4 cm thick.[2] Its oblique orientation has
limited the use of these linear measurements. Splenic
volume varies significantly from one individual to another.
Normal in-vivo splenic volume range is from 107 — 314
cm®.[2] The spleen is readily visualized on ultrasound, and
its long axis is less than 12 cm in 95% of the population. On
cross-sectional imaging, a more accurate method for
assessment of spleen volume is the splenic index and this is
the product of the length, width & thickness. Normal splenic
index is between 120 and 480 cm®.

Splenic enlargement is an important entity in a variety of
diseases which include tropical splenomegaly syndrome
(associated closely with malaria), liver diseases, portal
hypertension, leukemias, lymphomas, and hematologic
diseases.[3-5] Many workers stated that people living in
malaria zones have large spleens.[6-12] Splenomegaly is
prevalent in New Guinea where Plasmodium vivax is

commoner as against falciparum species in our
environment[12].

The spleen is usually palpated only when it is significantly
enlarged, hence evaluation of splenic size by palpation has a
very poor sensitivity and specificity index[13].
Ultrasonography is cheap[7], relatively accurate and a
realistic means of estimating splenic volume in our resource
poor environment[6]. Yetter et al[5] showed that the best
formula  for  estimating  splenic  volume  using
ultrasonography is the percentage difference between
measured and calculated computerized tomography (CT)
and sonographic splenic volume, by using an average length
measurement. Splenomegaly commonly occurs in malaria
infection[6-15]. In acute clinical malarial attack, the spleen
enlarges, and then regresses as the attack resolves[15]. In
recurrent malaria which is common in malaria endemic
areas, there is slowing down of splenic regression by
frequent splenic enlargement, resulting in persistence of
splenomegaly[11]. This study aims at establishing a
relationship between splenic volume, age and gender in a
malaria endemic region.
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MATERIALS AND METHODS

This is a prospective study carried out between January
2010 and December 2011 on adults scanned in a Radiology
clinic. They were referred for varied clinical indications.
Excluded were as follows: acute malaria, pregnancy and
medical history consistent with other diseases affecting
splenic size. The residue came up to 267 adults. Each
subject was scanned in supine position by a Radiologist with
Siemens Sonoline SL-250 machine fitted with an electronic
caliper and a 3.75MHz sector probe.

Splenic length, width and thickness were measured and
recorded and presented as mean = standard deviation (SD).
Primary data collection was done using Excel software

Table 1: Average splenic dimensions by age in males

(Microsoft USA). Data analysis was done using SPSS 16
software. Differences in splenic volume between the sexes
were compared using the simple student T-Test, while
Pearson correlation analysis was used to test the relationship
between splenic volume and age. A P- value < 0.05 was
considered to be statistically significant.

RESULTS

Of the 267 adults aged between 20 and 90years (47.33 +
18.02 years), there were 141 females and 126 males(1.1:1).
The splenic volume increased between 20 and 59 years, as
shown in tables 1 and 2, and subsequently decreased
gradually with age in both sexes.

Age (years) Length (cm) Width (cm) Thickness (cm) Splenic Volume (cm®)
20-29 9.79+0.90 8.67 £1.20 6.01£1.07 281.90 + 85.43
30-39 9.96 +1.25 9.02 +1.46 5.74 £1.08 287.60 + 108.60

40 - 49 9.93+1.3 8.58+1.05 5.59 £ 0.77 261.40 +77.26

50 -59 9.88+1.4 8.75+1.28 5.65+1.04 268.80 + 104.07

60 - 69 9.38+1.78 8.08+1.22 5.38+1.34 237.08 + 121.59

70 -90 9.40+1.42 7.82+1.36 5.34+1.10 221.70 + 102.67

Table 2. Average splenic dimension by age in females.

Age (years) | Average Length (cm) Average Width (cm) | Average Thickness | Splenic Volume (cm®)
(cm) For Females

2029 9.81+1.34 8.53 +1.26 5.77 £ 1.40 275.90 + 122.09
30-39 10.12+1.28 8.85+1.37 5.80+1.32 291.74 + 130.04

40 — 49 9.71+151 8.58+1.31 5.63+1.16 268.51 +132.18

50 - 59 9.82+1.23 8.29+0.97 5.53+0.90 247.20 £ 79.09

60 - 69 951+1.41 7.94+1.8 555+ 1.24 247.75 + 145.62

70 -90 8.50+1.57 6.94 + 1.60 4.63+1.09 153.94 + 85.43

The average splenic volume was 259.4 cm® as shown in
table 3. Male to female ratio of 1:1.1. The volume of the
spleen was greater in females than in males, from 264.48 +
126.41 cm?® to 253.65 + 103.07 cm?®, as shown in table 3
.The difference is, however, not statistically significant as

The average dimensions (length, width and thickness) were
all greater in females than in males as shown in table 3.
These differences are also not significant as p > 0.05. The
correlation between splenic volume and age is statistically
poor as shown in table 4.

p>0.05.

Table 3: The average dimensions of the spleen among males and females

Sex Length (cm) Width (cm) Thickness (cm) Vol. (cm®)
Males 9.67+1.41 8.39+1.31 5.56 + 1.09 253.65 + 103.07
Females 9.76 £ 1.41 8.43+1.45 5.62+1.28 264.48 £ 126.41
Total 9.72+1.41 8.41+1.38 5.69+1.19 259.36 + 115.90
P-value 0.612 0.697 0.807 0.447
Table 4:The distribution of splenic volume by age among males and females
Age (years) Splenic  Volume (cm®) For | Splenic Volume (cm®) For Females P- Value
Males
20-29 281.90 + 85.42 275.95 + 122.09 0.848
30-39 287.56 + 108.70 291.74 + 130.04 0.903
40 -49 261.36 + 77.26 268.51+132.18 0.825
50 - 59 268.75 + 104.07 247.20+79.09 0.527
60 - 69 237.09 + 121.60 247.75 + 145.62 0.817
70-90 221.68 + 102.67 153.94 + 85.43 0.024
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DISCUSSION

It is known that the spleen in majority of people living in
“malaria-belt” are enlarged.[6-12] An explanation by many
workers is that splenic size regressed with acquisition of
immunity to malaria or treatment with chloroquin or other
prophylactic drugs.[9-18]This may be the reason for the
normal splenic size in the subjects of this study. Personal
communications also reveal that residents in Enugu State
consume antimalarials (orthodox drugs and local herbs
alike) freely with or without consultations. Chauhan et
al[19] observed small spleens in people living in falciparum
zones. Marsden and co-workers[14] have similar findings
that there is no variation in splenic size in

CONCLUSION

Our study showed a weak positive correlation of splenic
volume with age. This correlation is only evident beyond the
age of 39 years unlike other studies which showed that there
is no significant difference in splenic volume in adults in our
communities as elsewhere. Our study showed a higher
splenic volume in females than in males unlike other studies
in the same environment. Further studies may offer
explanations for the female predominance. We have defined
normative values for splenic volume of adults in the Enugu
referral region. These values will enable clinicians monitor
changes in splenic volume during both progress and
treatment of diseases.
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