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ABSTRACT

The uterme dimensions, shapes ad positions of 7000 subjeers made up of premenacche. mullipareons.
multiparvus and postinienopausal subjects aged between 9 and 88 years were derermined by peal toe ansabdoming)
sapopraphy. Results obtained show that the werine dimensions in the premenarche are 3,94 0 0,74em. 17640, 47¢m.
and 2,33 0. 84cm Tor the length, thickness and - width respectively. In the nulliparous group werine dimensions are
5. 704 60cm, 3.30=0.50cm, and 4, 10+£0.50cm for the length. thickness and width respectively. T the multiparons
sraup the uterine dimensions are 6.90 +0,80cm, 4.1040.70cm., and 4.90+0.80cm for the lengeh, thickness and widdy
respeetively, Tor ihe postmenopausal group the uterine dimensions are 5.204:0.60cn. - L8O+0.90c¢m, and
3.30 4-0. 70em for the fength, thickness and widdh respeetively. The uterine dimensions were foand e vars aceording o
the age. heightand weight of the subjects. The incidences of pear-shaped uterus are 23 for |uuuu1.||\.lll. 9925 i
oulliparaus, 93, 2% for mubtiparans and 7749 for postnenopausal gronps. Fubulae uteri were Fowne i 770 and 21% of
premenarchal and posumnenopausal subjects respectively. Glabubar terus oceurred only i LRS84 and 2% ar
nultiparous, muliparous and postimenapausal subjects. The predominant uterine: shape s pear except for the
premenarche where whalar aterus predominates, Uterine anteversion was seen in Y1.o% . 94, h" amd 8% ol
nullipacous. multiparous and - posanenopausal  subjects. Uterine  retroversion occurred in 8,4%. 5.2% and 22% af
nullipareus multiparous and’ posinenopausil subjects, The incidences of dextro rotated uterus are ‘J‘i.h";.’ 9.0%
L0 for nullipavaus, multiparous and postmenopausal subjects. Levo rotated uteri were found nronly 1,249 and 0.4 %
ol pullipgrous and multiparous subjects. There is relatively strong positive correlaton beaween the determined wiering
dimension and age. heighoand weight of the subjects.
Phis: study has established nommal values of terine dimension in premenarchal, nullipacous, multipaeors and
pastnenopausal women in Nigeria that can be uselul inassessing the normality o the uteras inour locality,
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wall, which gives (he uterus its pear shape. He
did not consider the external dimensions of the
uterus.

Imaging the

The uterus is the thick-walled museular
pouch of the female reproductive system. It is
divided into four parts namely: the fundus. the
corpus uteri or bady. the isthmus and the cervix.
The fundus is the dome-shaped portion, which
rises ahove the entrances of the fallopian tubes.
CThe body lies immediately below the fundus

uterus s achieved by
computed tomography. utrasound and  less
commonly. magnetic resonance  imaging.
Ultrasound is currentdy  the  examination of

while the isthmus is a slight constriction of the

body where itmeets the cervix. The cervix is the

short muscular and tbular part that opens into
the vagina.

The uterine wall comprises the outermost
fayer., the perimetrium, the thick
muscular middle layer. the myometrium and the
innermost  muscous  lining  adherent o the
myometrium called the endometrium that is
periodically - shed  during menses and  this

. periodic “bleeding™ is a sig of health in women
ol reproductive age. Redwine (2002) describes
the myometrium as the relatively thick muscle

sCraus
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choice because it is cheap and easy 1o carry out
and most importantly . does not involved the use
of jonizing radiation. Conventional radiology
plays almost no part except for
hystersapingrography. which is used o assess
the uterine cavity and patency of the fallopran
tubes. The less frequenty employed magnetic
resonance imaging is aimed at overcoming the

limitations ol ultrasound — especially — those
resulting from the patient’s hody  habitus.

Computed wmography is known o invalve the
use of ionizing radiation and the administration
of intravenous contrast medium. Fisher (1990
reports that the normal uterus on tl-weightsd
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image Is seen as a homogenous medium-signal-
intensity zonal anatomy. On 2-weighted image,
the anatomic  uterine  divisions  into - corpus,
isthmus and cervix is readily delineated.

The uterus may he involved in o number
of pathological  processes  that may  lead o
changes inis size (Didia et AL Q2001), These
pathalogies may also lead 1w distortion of s
shape. Uterine massess such as leiomyoma.
lciomayosarcaoma and — endometrial cancer can
increase the uterine size and distort its shape. In
very voung girls. uterine size may become
increased by collection in its cavity as reported by
hello (2001, This is caused by imperforate
hymen. The postpubertal uterus may at times be
smaller than its normal size. In this hypoplastic
state, the uterus may be incapable of any
function. Therefore. establishing the uterine size
and shape in health becomes very important
especially  with regards to those Factors that m ay
inlluence it (size and shape) such as age. parity.
height and weight.

Normal uterine  dimensions are  well
established for the caucasians . as reported by
moor and dalley (1999), McMinn (1994). Ellis
(1983) and Robbins and Cotran (1979) and these
values are used in most radio diagnostic centres
in Nigeria. The scanty information available to
sonographers and referring clinicians on normal
uterine  dimensions. shapes and - positions in
Nigern women necessitated this work, The
study < by Didia et Al 2000, Targeted
nulliparous Nigeria women who have had no
previous uterine  instrumentation. This study
cansequently includes  the premenarche,
multiparous and postmenopausal groups who
were not included in the study by Didia et Al
2001, This extension will provide a complete
nomogram of uterine dimensions. shapes and
positions in Nigeria. |

MATERIALS AND METHODS

A cross sectional descriptive: design was
adopied for this study . Fhe subjects consisted of
referrals o the ulirasound  sections of - the
Radiology  deparuments ot Federal - Medical
Centre. Makurdi and Hospital of Immaculate
Conception, Makurdi between April. 2005
Tanuary. 2007, An informed  consent was
obtained  from cvery  one ol them before
enlistment into the study . Clearanee was got from

42

Human Research and  lsthics Commitiee of
FFederal Medical Centre. Makurdi and Medicy
Director of Hospital of Immaculate Conception,
Makurdi to carry out this study.

The  subjects  that  were  eventually
included in the study were only Nigeria womey
and girls from 9 years and above who were nog
pregnant nor had recenty delivered babies inthe
past 12 weeks. Those who have hysterectomys o
myomectomy or have uterine or adnexal masses
as visualized on scan were excluded. 700
subjects eventually met the inclusion criteria angd
congist of 250 subjects each for the premenarche
and postmenopausal groups.

Data Collection

On arriving at the  department
informed consent was sought and ohtained from
each subject hefore enlistment into the” study
thereafier. the height and weight of the subjecis
were measured using a meter rule and a hana
simple  bathroom weighing scale model BR
9011, The age. parity. premenarhe  and
postmenopausal staws were obtained prior o the
scan,

Sonography was curried out on cach
subject using EHOSKAN-10  ulirasound
machine manufactured by 120med Medical
Ultrasound Equipment Company with 3.3MT1/
and mechanical sector probes and  Toshiba
SSA 250 Ultrasound Machine with 3.75N11/
curvilinear electronic probe in the presence ol o
chaperon. .\ Tull urinary - bladder  withou
distension was achieved prior o cach scan by
cach subject ingesting water. The length and
thickness of the uterus were obtained on the
same longitudinal scan. A transverse image ol
the wterus was used o0 obtain the widih
Measurements of the uterine dimensions were
taken in three  planes deseribed by Chudleigh
and pearce (1980) and as shown in figures | and

Data Analysis
T The data were categorized according
parity . premenuarche and postmenopausal and

analysed using - Microsoft - Laeel software
pachage.  Correlation analysis was - done

according o person’s method as deseribed by
Owen and Jones (19770 The means, rimges and
standard dey fations of wnthropometric variables
and determined . uterine  dimensions
caleulated.

WUy
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RESULTS

The mean uterine dimensions. in the
premenarche group were 3.94+0.74cm (range
2.90cm-5.30cm)  for length, 1.76+0.47cm
(range 1.10cm-3.10cm) for thickness, and
2.33+0.84cm (rangel.20cm-4.40cm) for
width. The mean uterine dimensions in the
nulliparous  group were 5.70+0.60 (range
4.30cm+-6.80) for length, 3.3040.50 (range 2-
30.00cm-6.00cm) for the thickness and
4.10+£0.50cm  (range3.00cm-6.30cm) for
width. In the mitiparous group the uterus
measured 6.904+0.80cm (range 4.80cm-
10.70cm) in length, 4.104+0.70cm (range
2.70cm-6.30cm) in thickness and 4.9040.80cm
(range  3.60cm-9.20cm) in width. In the
postmenopausal group the medn uterine
dimensions were 5.204-0.60cm (range 3.50cm-
0.10cm) for length, 2.80+0.90cm (range 1.30-
4.50cm) for thickness and 3.30+0.70cm (range
[.90¢m-5.00cm) for width. Table !shows the
variation of uterine size according to age in the
prmenarche group. The age and uterine size
distribution of the whole subjects irrespective of
their reproductive status as presented in table 2
shows that there was an increase in uterine size

with increasing age.until between' 50 and 59

vears when there was a progressive decrease in
uiterine size with age. Table 3 shows that there
i variation in uterine size according to-subjects
reproductive status, ©

The distribution of the uterine size and
subject height on one hand and weight on the

other as presented in Table 4 shows that the
uterine dimensions increased steadily with
increasing height and weight. The correlation
coeflicient (r) betiveen uterine length, thickness
and width. and subject height were (.63, .01
and 0,64 respectively The
coeflicient(ry between uterine length . thickness
and width., and subject weight were 0.67. (.68,
And 0,68 respectively '

The predominant uterine shapes were
twbular in the premenarche and' pear in the
nulliparous and - postmenopausal  subjects as
shown in tble 5. In the penrenarche 23 subjects
(2371 had pear-shaped uteri while 77 suh:icc:l.s
(77 v had tubular weri. In the nulliparous. 248
stihjeets (99,24 ) had pear-shaped uterus while
only 2¢0.8 ) suhjeets had globular uteri. The

carrclation

multiparous group had 238 subject (95.2%) having
pear-shaped uteri while 12 subjecu(4.8%) had
globular uteri. In the postmenopausal group 77
subjects (77%) had pear-shaped uteri while 21
subjects (21 %) had tubular uteri. Only 2 subjects
(2%) had globular utcri.

The predominant uterine positions in the
nulliparous,multiparous and postmenopausal
groups were anteversion ang dextro rotation as
presented in table 5. Uterine postions were not
detemined in the premenarche. Uterine anteversion
occurred in 229 (91.6%) nulliparous subjects, 237
(94.8%) multiparous subjects and 78 (78%)
postomenpausal subjects. Uterine retroversion was
found in 21 (8.41%) nulliparous subjects, |3
(5.2%) multiparous subjects and 22 (22%)
postmenopausal subjects. Dextro rotated uteri were
found in 247 (98.8%) nulliparous subjects. 249
(99.6%) multiparous subject and 100 (100%)
postmenopausal subjects Levo rotated uteri were
found in'3 (1.2%) and 1 (0.4%) nulliparous and
multiparous subjects respectively. No
postmenopausal subject had levo rotated uterus.

DISCUSSION

,Assessmg the normally of the uterus with regards to

its size, Shdp€ position and echotexture is the
primary -aim -of “carrying out pelvic utrasound

- investigation on female patients. It is by assessment
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along thiese set criteria that specific diagnosis can be
made. Robbins and Cotran (1979) reported that the
size of uterus varies depending on the age and parity
of the individual. The size of the normality of the
uterus. : .

From this study there was a steady increase
in uterine size with increasing age as presented in
the tables 1 and 2. The uterine size increased to the
maximmum between 40 and 49 vears. At this age the
uterine dimension were 7,464 1 30cm for length.,
3.5740.60cm lor thickness and 4.764+0.79¢m lor
width. Table 2 shows that from S0 vears there was
steady decrease in uterine size with inerdine age.
This is the postmenopausal period and narks
period of atrophic changes in the uterus. This
variation of uterine size with age i thought o
reflection of the subject’s repraductive stitus.
which changes with age.

Rahhins and Cotran (1979 noted that the
size of the uterus varies with cage and parity
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TABLE 1: VARIATION OF UTERINE SIZES WITH AGE

IN PREMENARCHE

Age (Years) S Length

7 Thickness
9 3.2040.21 | 1.40£0.17
10 3504043 | 1.30£0.25
i “13.6040.18 | L.60+086
12 4.1040.53  |1.9040.39
13 tag9040.17" 2304035
14, 51040107 T 2404125

UL TLRINE SIZE (M)

| 2.4040.47

Widthy
1.704:0.21
1604028

1904034 7

3.5040.56

13904007 —

TABLE 2: VARIATION OF UTERINE SIZE WITH AGE.

C UTURINE SIZE (CM)
‘Age (years) | No. of Subject | Length | Thickness . | Width
9-19 158 T |4:69+1.04|2.40+0.87 |3.05+1.06
202007293 T 7] 6.0940.73]3.5840.53 [4.34+0.61-
30-39 |36 T 16.85+0.86 | 4.1340.81 |4.9640.94
0-49 |53 174641.054.5040.91 |5.24+0.91
50“—"'5‘9"—';43_’—— 5.5240.39[3.2741.00 |3.58+0.58 |
80760 a3 T TTTTISN24053 2502053 32050061
70 and over 25 591074 2324076 1831082
Total E?UU ’ ; ' e | Dby

omeacilive 75 Wl TR x | N

TABLE 3: MEAN VALUES OF UTERINE DIMENSIONS AND
CORRESPONDING ANTHROPOMETRIC VARIABLES.

variables [ Premenarche | Nulliparous Multiparous
Agelyears) | ILIE(AT T T[225445 T [30.6483
Height | 144.3048.40 | 159.50+8.10 | 1.60.5048.50
(em)

Weight ~ [39.827.5  [63.14266 | 68.0£i21  |%5
(ka)

s P et e e e
Utenne 13944074 5704000 16304080
length{cm) ‘l

Uterine ‘ 1764047 7 13300000 4104070
thickness i

{em)

Uterine  [2.33:+0.84 [4.104050, |4.90£0.80 |
widlh-(cm]

1509478

Postmenopausal

-

155.906.60

520060

2.8020.90 '

3300070

A4

TABLE 4: VARIATION OF UTERINE SIZE WITH HEIGHT

AND WEIGHT
Helght {cm)

120= 135
136 - 151
152 - 167
iIlili--lli'j

Correlation

Cuelficient (r)

25-46
47 - 68
69 - 90
91 - 106

Correlation

Weight (kg) |

Cocfficient(r) |
|

OF SUBJECTS.
' Length (cm)

! 3414050
5314131
! 6.05:40.90
0.06.+1.02

0.63

3.9140.78

Thickness (cm)

1268413

S NH2+1.02
PR HLUG
39740.49

0.61

1.74:+0.19

| ;
1591 + 0.88

6.711.03

{7,08+1.30

067 l
!
|

3.3840.79
10440,80
1 7040.55

i

'0.68

|
I

[ width (cm)

T1.61+0.24

3.59+1.25

1.29+0),88

4,56+0.80

0.61

2.22+0.75
|

14.11+0.81

|

!'4.8210.90

5.35+0.91

TABLE 5: DISTRIBUTION OF COMMON UTERINE SHAPES
ACCORDING TO PARITY.

GII‘OI:IH 3
Premenarche
(n=100)
Nulliparous
(n=250)
‘Multiparous
(n=250)
Postmenopausal

123 (23%)

"1238 (95.2%)

Pear-Shaped

Tubular

0(0%)

0 (0%)

77 (77%)

| (n=100)

21 (21%)

[ Globular
77T (%) |0 (0%)

1248 (99.2%)

12(0.8%)

T l12(48%)

2 (2%)

Table 6: INCIDENCES OF UTERINE POSITIONS

(Group  |‘Anterversion [Retroversion | Dextro Levo rotatio
rotation

Premenarche. | Mol determined ill‘!f:t-ln-im:h-c-l Not determined | Not delermi
Nulbpardus | 229 (91.6%) | 21 (8.4%: 1247 {-‘JB.'B%) T3 (2%)
(n=250)

Multparous | 237/(94.8%) | 13(5.2%) | 249 (99.6%) | 1 (0.4%)
(n=250) .
Pastmencpausal | 78 (78%) 2 fii%j 100 (1000%) [0 (0%)
(n=100)
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Fig. 1: Longitudinal measurement of the uterus
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Bladder

Left

Width

(Transverse Diameter)

Uterus

i

Posterior

Fig. 2: Transverse measurzment of the wterus.

therefore. o assess the normality of the uterine
size the reproductive status of the patient should
he taken into consideration. The uterine size
increased with parity as presented in table 3.

However. the size decreased with the onset of

menopause  (climaterium). The  premenarche
uterine  size was  3.94+0.7cm  for length.
1.76+0.47c¢m for thickness and 2.334+0.84cm
lor width and the nulliparous uterine size was
5.70£0.60em for length, 3.3040.50cm for
thickness and 4.10+0.50c¢m  for width. The
nulloparous values differs from the previously
reported values by Didia et. Al., (2001), which
are 7.304 1.30cm  for length,3.57 +0.60cm for
thickness and 4.7640.79cm for width. These
vilues ((Moore and Dalley 1999), Ellis (1983)
and Rohhins and Cotran (1979)).

The uterus size increase with age and so
do height and weight increase with age. Table 4
shows that uterine length and other dimensions
increased  with height and weight. The

Right

correlation coefficient (r) between subject the
height and the length. thickness and width of
uterus were .03, 0.01 and 0.64 respectively.
The correlation coellicient (r) between  the
subject weight and uterine length. thickness and
weight were 0.67.0.68 and 0,68 respectivels
This relationship might not be stricty with
height and  weight, as these (wo variables wre
known to vary with age. Dida et. Al (2001)
reported a postitive correlation value of 0,93
between uterine dimensions and anthropomeltric
variables.

The determination -of normal uterine
shape is a key factor in diagnosing uterine
masses. Uterine masses such as fibroids arc
known to distort uterine outline. Also congenitul
malformations are only suspected at ultrasound
when uterine Size and shape are abnormal. The
commonest uterine shapes identified in this
study are pear-shape and tubular as shown in
table 5. Pear-shaped uteri were predominant in
the nulliparous. multiparous and
postmenopausal  groups  with incidences ol
99.2%. 95.2% and 77% respectively. The
tubular uteri were found in 77% and 21% ol the
premenarche  and postmenopausal
Sanders and Wilson (1991) ohserved that at the
premearche stage the uterus is twbular but
hecomes pear-shaped at puberty. The uterus
retains the shape it adopted at puberty during the
postmenopausal period. The clinical
significance of the findings of this study s
abvious. I at the premenarche stage uterus is
found to he pear-shaped rather than whular. the
age of the patient should be closely investigated.
This is because the uteri are pear-shaped in
premearche subjects who are on the verge of
ataining  menarche.  Thus  the' relationship
between uterine shape and patient’s reproductive
status should always be taken into consideration
when assessing the normality of the uterus.
Uterine retroversion is a factor implicated in
infertility. This causative factor for infertiliny is
not yer well understood. Siexsll

This study recorded high incidences of
uterine anteversion as shown in table 6. Thg

subjects.
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incidences recorded were 91.6%. 94.8% and
78% for the nulliparous, multiparous and

postmenopausal - groups  respectively.  The
incidences ol uterine  rewroversion for  the

nulliparous. multiparous and  postmenopausal
aroups were 8.4%. 5.2% and 22% respectively
as shown in table 6. The incidence of uterine

retroversion recorded in (his study  for the
nulliparous  group is  slightly lower  but

comparable to the value reported by Didia et. Al,
(2000 which was 10%. The
retroversion is lower in the multiparous group
compared to  the nulliparous  group. The
significance of this is not clear yet but we  think it
might be a factor related to fecundity. The
incidences of dextro rotation were high being
O8.8% lor nulliparous, 99.6% for multiparous
and  100%  for postmenopausal  groups
respectively as preesnted in table 6.

CONCLUSION
This study has established a nonogram of uterine
size, shapes and positions in the premenarche.
nulliparous. multiparous and postmenopausal
Nigerian girls and women. This will be of great
gynaccological importance to both the referring
clinician and sonographers.

incidence of
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