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Abstract

Background: Spleen size is an integral part of abdominal uttnagraphy (US) because both enlarged and sma#rsplean be indicative of
a variety of physical conditions. The purpose a§ ttudy was to define age and region correctednabralues for spleen dimensions
determined with USGMethods: A cross-sectional prospective study design wasopedd at the University of Gondar, hospital. The
sonographic measurements of spleen length, witlitkriess and volume were performed on 380 subjBstfearson’s product moment
correlation coefficients, the relation of spleeimednsions to age was evaluat&®ksults: The splenic dimensions (length, width and
thickness) decreased with increase in age of adibiect in both male and female. Comparison betweean splenic dimensions between
urban and rural residency showed no statisticalifiignce differences (P>0.05) for splenic lengtiidth and volume. There is a statistically
significant negative correlation between the agiheffemale subjects and splenic dimensions (r48).40.221, and -0.185 for spleen length,
width, and thickness, respectively). For the malgjexts, there was a statistically significant riegacorrelation between age of subjects and
splenic length, width, thickness and volume (r=7Q.2 P<0.0001, r=-0.354, p<0.0001, r=-0.223, p<0&1d r=-0.282, p<0.0001,
respectively) which decreased with agenclusion: The study showed that spleen dimensions correkattypndependently with age and
provide reference tables and tools for assessniig¢hé @ipper limits of normal spleen dimensionsdaiven region.
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measurement of spleen by palpation is not reliahtejn
cases a normal sized spleen is palpable and a alpake
spleen may not be normal sized. Ultrasonograplaygsod
modality for the detection of splenomegaly even nhtes
not clinically palpablé”

Currently, the literature states that 95% of adpleens are
less than 12 cm or even 11 cm in length. In smaliedies,
it was noted that spleen length or volume showpdsitive
correlation with age and possibly with sex; howeverour
knowledge, an effort to define normal values adjdstor
these variables has not been ma&deThe purpose of this
study was to define age and region corrected novalaks
for spleen dimensions determined with USG.

Introduction

Without a robust definition of what is normal, assment of
observations as normal or abnormal is impossibleusT
diagnostic laboratories go through extensive ezegcito
establish reference values that are relevant far fhatient
cohorts. To maximize the predictive value of normaaiges,
factors that systematically affect the respectigki®s, such

as time of day, nutritional status (fasting vs pomtdial),
age, sex, height, and race, are considered in their
definition %

Spleen size is an integral part of abdominal ubtnagjraphy
(US) because both enlarged and small spleens can be
indicative of a variety of physical conditions. &aldition,

splenomegaly may be a risk factor for splenic romtu Subjects and Methods

False-positive labelling of a patient as havingeepmegaly

can lead to medical tests that invariably will begative, This prospective study was comprised of data cutec
causing unnecessary anxiety to the patient asasdfiealth from subjects under ultra-sonographic evaluatiorr fo
care expendituré! diseases not effecting the spleen conducted between
Gross splenomegaly can be detected both clinicatig October 2017 and February, 2018 in the University o
sonographically. But, the clinical examination & from Gondar Hospital, Department of Radiology.

accurate to detect a small increase in spleen Isigust be Ethical clearance was obtained from the Universify
two to three times enlarged before it is palpable precise Gondar Research and Publication Office, ethicalewev
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committee. Official letter was submitted to Univigrsof
Gondar hospital, Department of Radiology. Studyjestb
were informed about the purpose of the study asd it
procedure. Informed verbal consent was obtained fach
individual at the time of data collection.

The patients selected for the present study weaenared

using a Sonoscape SSI 8000 ultrasound machine
(Soonchunhyang University Medical centre, Chinaj fo
abdominal and/or pelvic problems not related togpleen,
mostly due to abdominal pain and urinary tract Gtita.
The study subjects had no history of disease eklighe
spleen and hematologic, oncologic or traumatic tmcs.
The spleen data were recorded on file. Besidesdhig age
and other demographic features of subjects were
documented.

Splenic length was measured in the longitudinaticec
maximum distance between the domes of the splegthan
splenic tip. The splenic width defined as the maxim
distance between the medial and lateral borderghef
spleen was measured in a plane perpendicular tetiggth
through the hilum. Transverse scans were obtairitdthe
transducer rotated through 90° splenic thicknedmeld as
the maximum AP dimension was measured on the
transverse section.The volume of the spleen waslleaéd
manually from the formula (length x width x depth x
0.524). The formula is frequently used for estioatof the
volume of many irregularly shaped organs.

To maintain reproducibility, each measurement was
repeated at least 3 times and most repeated vahse w
recorded according to the guidelines of the America
Institute of Ultrasound in Medicine and as desdaliti®y
lamp and collaborators.

The sonographic measurements of spleen dimensiass w
measured by the experienced radiologist. Crosskafgec
numerical values were done at least three timedewhi
recording and transferring to the statistical saf®vpackage
for social sciences (SPSS).

The collected data were checked for completenessiracy
and clarity before analysis. The data were enténéa a
spreadsheet and analyzed using the IBM SPSS &stist
version 20. The means (+ standard deviation), mnge
minimum, maximum, and the 95% confidence interfats
the mean (in order to include the true populatioeamin
95% of the cases) were all calculated. P- Valus tesn
0.05 is considered as statistically significanteTd¢oronal
measurements of the spleen and the volume werearechp
with the age. Differences of continuous variablesaeen
two independent groups were assessed with thdetgi
test.

Results

A total of 380 adults encompassing 47% males arfb 53
females were enlisted.The age range of the study
populations was between 18 and 80 years, with thanm
age of 35.4 years (+12.2).

As it is presented in Table 1, the dimension ofespl
indicated gradual decrement in size from the ageigrof

18-27 years to the age greater than 58 years. BExémm
mean of spleen length, thickness and volume ofsfileen
was obtained in the age group of 28-37 years, velsetiee
maximum mean of spleen width was obtained in the ag
group of 18-27 years [Table 1].

Table 1: Mean and standard deviations of spleen lgith, width,
thickness and volume of the adult age groups of 38ubjects,
sonographic study of spleen.

Age Frequenc | Mean splenic dimensions and SD (cm)
;years y Length Width tshicknes Volume
18-27 125 10.07(1.2¢ 4.49(.71| 3.99(.87) | 97.69(36.§
28-37 106 10.%0(1.2' 4.4%(.69 4.03(.84) 97.33(38.5
38-47 77 9.9;(1.12) 4;21(.64 3.68(.79) 83.7;5(31.2
48-57 48 9.56(1.26) 4.01(.9% 3.69(1.07 | 81.15(49.6
>58 24 9.45(.92) 3.%7(.53 3.48)(.61) 85.%7(33.4

Table 2: Gender wise distribution of mean and stanard
deviation of spleen length, width and thickness. Swgraphic
study of spleen.

Age | Frequenc | Splenic Splenic Splenic

y Length width thickness
(Ye | M Fe Male Fem | Mal Fem | Male | Fem
ar) | ale | mal ale e ale ale

e

18- | 55 | 70 | 10.79(| 9.5(1. | 4.85( | 4.21( | 4.26(. | 3.78(
27 1.13) | 09) | 67) | 62) | 81) | .85)
28- | 50 | 56 | 10.76(] 9.51( | 4.75( | 4.12( | 4.22(. | 3.85(
37 1.03) | 1.18) | 60) | .64) | 77) | .86)
38- | 39 | 38 | 10.46(] 9.46( | 4.36( | 4.05(| 3.84(. | 3.51(
47 85) | 1.14) | 50) | .72) | 65) | .89)
48- | 21| 27 | 10.29(] 8.98(. | 4.45( | 3.68(| 4.12( | 3.35(
57 1.28) | 91) | .96) | .78) | 1.15) | .88)
>=5 | 15 9 9.74(. | 8.97( | 4.02(| 3.91(| 3.54(. | 3.4(
8 59) 1.18) .50) .55) 69) 47)

[Table 2], shows that the splenic length, width,dan
thickness were measured with respect to the sexaged
groups. The maximum measurements were attainedeat a
group 18-27 for both male and female. It was alsseoved
that there is a difference in spleen dimensionsvéen
males and females.

As observed in the [Table 2] indicated that in thele
subjects the splenic length decreased at a slaaterup to
the age of 57 years, then decreased rapidly whenetee
female subjects the splenic length decreased latveisrate
up to 47 years and then rapidly decreased. In eaeh
group, the splenic length was greater in males timan
females.

In male study subjects, the mean splenic width was
progressively decreased from age group of 18-27syea
(4.85 cm) to the age of 58 years and above (4.0 Table
2]. Similarly, in female subjects, the splenic widivas
gradually declined from the age of 18-27 (4.21cm}He
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age of greater than 58 years (3.9 cm). Compargfivelall
age groups, the splenic width was greater in maén t
female subjects. It was observed that the meannisple
thickness in male was slightly decreased from tieegroup
of 18-27 years (4.26cm) to the age group of 58 syeaud

above (4.12cm). Similarly, in female subjects, #penic

thickness was gradually declined from the age o218
years (3.78cm) to the age of greater than 58 y@afiscm).

Comparatively, in all age groups, the splenic theds was
greater in male than female subjects.

Table 3: Independent sample test for mean differercof spleen dimensions by residency, sonographiaidy of spleen.

Variables Urban Rural Independent P value 95% Confilence
Sample Test (P<0.05) g};?;’:rllgg the
Mean+SD Mean+SD
Lower Upper

Spleen length 9.97 1.27 9.93 1.2 0.275 0.783 -0.21% 0.285
Spleen width 4.36 0.77 4.28 0.69 0.98 0.324 -0.074 0.223
Spleen thickness 3.96 0.94 3.78 0.8 2.067 0.039 090.0 0.361
Spleen volum 95.8¢ 41.0¢ 88.4% 35.4¢ 1.89¢ 0.05¢ -0.271 15.18¢

Comparison between mean splenic dimensions between

urban and rural residency showed no statisticalifiignce
differences (P>0.05) for splenic length, width ammdume.
But spleen thickness of urban resident statisticall
difference (P<0.05) being higher than rural residémable
3].

Table 4: Pearson’s correlation (r) of spleen dimeisn with age
of the subjects, sonographic study of spleen.

Spleen | Spleen | Spleen Volume
length | width thickness | of
incm incm incm spleen
(cm3)
Age Pearson -0.152 -0.245 -0.183 -0.159
(years) | Correlation
Sig. (2-1 0.003 0 0 0.002
tailed)
N 380 380 380 380

Pearson’s correlation finding indicated a weak tiega
statistically significant correlation (P<0.05) beiwn splenic
length, width, thickness and volume, and age (852, -

.245, -.183 and -.159, respectively) [Table 4].

Table 5: Pearson’s correlation (r) of spleen dimeisn with age
of the female subjects, sonographic study of spleen

Spleen | Spleen | Spleen Volume
length | width thickness | of
incm incm incm spleen
(cm3)
Age Pearson -0.146 -0.221 -0.185 -0.111
(years) | Correlation
Sig. (2- ] 0.039 0.002 0.009 0.118
tailed)
N 200 200 200 200

Table 6: Pearson’s correlation (r) of spleen dimei@n with age

of the male subjects, sonographic study of spleen.
Spleen Spleen | Spleen Volume
length width thickness | of
incm incm incm spleen
(cm3)
Age Pearson -0.271 -0.354 -0.223 -0.282
(years) | Correlation
Sig. (2- 0 0 0.003 0
tailed)
N 180 180 180 180

As it is presented in [Table 5], there was a diatily
significant negative correlation between the age trod
female subjects and splenic dimensions (r=-0.10&21,
and -0.185 for spleen length, width, and thickness,
respectively). However, there was no statisticsigynificant
correlation between age and splenic volume (r=1).11

For the male subjects, there was a statisticatipicant
negative correlation between age of subjects arteniep
length, width, thickness and volume (r=-0.271, €01,
r=-0.354, p<0.0001, r=-0.223, p<0.01 and r=-0.282,
p<0.0001, respectively) which decreased with agabld
6].

Discussion

The splenic size may give information about thegdasis
and course of gastrointestinal and hematologicadisg
Grossly, splenomegaly can be detected both cligicBlt,

the clinical examination is far from accurate taed¢ a
small increase in spleen size. It must be two tedhimes
enlarged before it is palpable. The precise measeme of
spleen by palpation is not reliable, as in casesamal
sized spleen that is palpable and a non-palpattesphat
may not be of normal siZ8.Hence, ultrasonography is a
good modality for the detection of splenomegalyrewden

it is not clinically palpable.

In the present study, it was observed that thetherd
spleen decreased with age in both males and femEtes
spleen length decreases at a slower rate up taghef 57
years in male and up to 47 years in female subsgigue
decreases rapidly. Similarly, study conducted among
Chinese population reported a rapid growth in dplen
length up to the age of 20 years and slowly deeregsto
the age of 50 years then rapid fall after the afed®
years™” The notion of the decrement of the splenic size
with age also supported by studies conducted ipura,
west Nepal, east Nepal and north India reportetigba of
the adult study subject’s has inverse relation vgihenic
size**'? However, African sonographic measurement of
spleen dimensions report statistically non-sigaific
correlation between age of the adult study sulgeatid
splenic sizé™ This differences may be explained by socio
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demographic factors, age enrolment of subjects and r=-0.354, p<0.0001, r=-0.223, p<0.01 and r=-0.282,
nutritional status of the subjects. p<0.0001, respectively) which decreased with age.

The spleen varies considerably in size. But, omageeit is
2.5 cm thick, 7.5 cm wide and 12.5 cm IdHg. A

sonographic study of adult spleen showed that sphize References

decrease.d V\.”th |ncrea§|ng age. And, as it is rep_oimom 1. Sinnatamby CS. Abdomen. Last's Anatomy:Regional Apglied.

autopsy findings, the size of spleen was smalldeimales 12th ed. Elsivier limited: 2006. 270 p.

than male study subjects! 2. Moore KL, Dalley AF, Agur AMR. Clinically Orientednatomy. 6th

The identification of any observation as normahbnormal 5 gd- W'”'a{"S;Ud W"kmSjF’:"atde'Ph'Ti 2010-563,155; bekiclinical
. - e . usan standring. gray sAnatomy.lnhe anatomical asilinical

hlnges_ on the avallablllty of rot:_)u§t normal ranges. practice. 39th ed. Elsevier,spain; 2008. 890 p.

Acc%r(ltislng to the published upper limit of normal b2 4. loanitescu S, lliescu L, Harza M, Ismail G. Studgdition.The spleen.

cm X8 6% of our healthy volunteer cohort's women and In EFSUMB course book of Ultrasound. EFSUMB; 20126 p.

o

Frank H. Netter: Atlas of Human Anatomy. ElseviBhiladeliphia;

26% of men would, by definition, have been diagosih
2011.282p.

splenomegaly. This observation agrees with those of

. gl ) . ) 6. Rodrigues Junior AJ, Rodrigues CJ, Germano MA, Radenior |,
published reports: Th|.5 being a very eXter_‘5|Ye|y Cerri GG. Sonographic assessment of normal spledimme. Clin
evaluated cohort exclusively of healthy voluntedtsis Anat. 1995;8:252-5. _ S
immediately apparent that published upper limiteafmal, 7. Bfe'mat”dFiS, Beck hJWA K%f%blg'ﬁ |M1‘9§Z'”f§§3dz%te§'§'°“” using

e computed tomography. Am J Radiol. ;138:329-33.
althoth rei.a'sonably descrlblng our female COhdaarw 8. Douglas G, Nicol F, Robertson C. Macleod’s cliniexmination.
are not applicable to current-day healthy men. 12th ed. Elsevier: Philadeliphia; 2009. 205 p.

An effect of age on spleen size was previously ictamsd 9. Allmam O, Suleiman A, Khuleifat S. Ultrasound assment of
(although those studies failed to control for heighd sex); normal splenic length and spleen-to-kidney ratiochildren. East

Mediterr Heal J. 2000;6(2):514-6.

the effect turned out to be marginal or non-exist&mall 10. Arora N, Sharma PK, Sahai A, Singh R. Sonograplégasurement of

studies also SUQQGSteq (quantitatively minor) €tobniracial the spleen: splenic length in adults and its cati@h with different
effects on what constitutes a normal-sized spkeéH, but parameters. J AnatSoc India. 2013;62(2):57-61.
these did not carefully rule out, and thus coultl aszount 11. Schindler G, Longin F, Helmschrott M. The individilienit of normal

- : - spleen size in routine x-ray film. Radiology. 191/&4):166—71.
for, relevant highly frequ_ent factors that affegte®n size in 12. Ezeofor SN, Obikili EN. Anyanwu GE, Onuh AC, Mgbd.
Fhose_grOUpS (eg,_ the hlghly prevalent hem09|0m55 Sonographic assessment of the normal limits ofsgfieen in healthy
in Africans or African-Americans). Because thesedss school children in South east Nigeria. Niger J CliRr.
describe only white subjects predominately in ti8sit or ” i014t?_17(é)F3)48‘é—6- I i < of i

. e . 5 restin y rennan . rasoun lagnosis O omen.

4_th de_cade of I|f_e, th_ey cannot shed a_ldqlltlonahtllg_n TherUmsch. 1992:49(6):484-6.
either issue but identify the need for similar gseb in 14. Sarac K, Kutlu R, Yakinci C, Durmaz Y, Baysal T, g@n U.
carefully assessed healthy volunteers from otHamieities SonographicEvaluationof Liver and Spleen Size inhd®tAge
and age groups Children. Turk J Med Sci. 2000,30(1)187— 90.

15. Serter S, Ceylan C, Tuncyurek O, Orguc S, Pabucc8oriographic
evaluation of spleen size and prevalence of acoessgeen in a
Conc|usion healthy male Turkish population. Turk J Hematoll@Q@7(2):25-8.
16. Larsen W. Anatomy: Development, Function, clinicarrelations.
. . . . . philadelphia: Elsevier Sciences; 2002. 228 p.
The splenic dimensions (length, width and thickhess 17. Niederau C, Sonnenberg A, Muller JE, ErckenbrehtStholten T,

decreased with increase in age of adult subjelbbth male Fritsch W. Sonographic measurement of the normadrlispleen,
and female. pancreas and portal vein. Radiology. 1983;149(7):88.

. . . . 18. DelLand FH. Normal spleen size. Radiology. 1970;9389-92.
Comparison betwe.en mean splenic d'”_‘ef‘s"?r,‘_s between 19. Alhazmi DA, Mazi OA, Alsulami AM, Abduljabbar AH. brmal size
U.rban and rural residency Shqwed no Sta}tlstlcahmnce and values in adult population in the western negib Saudi Arabia.
differences (P>0.05) for splenic length, width atlme. Eur J Pharm Med Res. 2017;4(2):166-9. _

There is a statistically significant negative ctatien 20. ghlakratl’_om Sh bSaB? N, Debba%mf% BAdD?S vaT'-?'ngngg‘ng“a'
between the age of the female subjects and splenic P Z%%te_lg(l).ggf%gograp y In Adults of Trep ent
dimensions (r=-0.146, -0.221, and -0.185 for spleagth, 21. Sharma K, Lamichhane PS, Sharma B, Sharma BK. $apbig
width, and thickness, respectively). Measurement of Spleen in Relation to Age. A ProspecStudy
For the male subjects, there was a statisticagyliﬁi:ant among Adult Nepalese People in Western Nepal. d&amed Coll

negative correlation between age of subjects amhenisp Nepal. 2017:10(1):11-6.

length, width, thickness and volume (r=-0.271, @601,

Copyright: © the author(s), publisher. Asian Journal of MedRasearch is an Official Publication of “Society Health Care & Researd
Development”. It is an open-access article digteéd under the terms of the Creative Commons Aitidn Non-Commercial License, whig
permits unrestricted non-commercial use, distrdnytand reproduction in any medium, provided theioal work is properly cited.

o 0

How to cite this article: Tekle Y, Hiware SD, Abreha M, Muche A, Ambaw M, Beme Z. Determination of Normal Dimension of the
Spleen by Ultrasound and its Correlation with Ageah J. Med. Res. 2018;7(4):AT08-AT11.
DOI: dx.doi.org/10.21276/ajmr.2018.7.4.AT3

Source of Support:Nil, Conflict of Interest: None declared.
W Asian Journal of Medical Research {Volume 7 ydsd | October-December 2018 AR




