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ABSTRACT

BACKGROUND
Uterus is a constituent of the internal female reproductive tract which develops from a paired paramesonephric duct, originating
from coelomic epithelium extending beside the mesonephric ducts. The paired duct begins to fuse from vaginal plate and forms the
primordial body of the uterus and the unfused lateral arms form the uterine tubes.

Data regarding the development and maturation (ontogeny) of the uterus in human foetuses of different age groups is scarce,
necessitating further study of the most important female genital organ.

MATERIALS AND METHODS

Seventy (70) foetuses of different Crown-Rump Lengths (CRL) and ranging from 14th week to 40th weeks were studied in the
Department of Anatomy, Regional Institute of Medical Sciences (RIMS), Imphal, Manipur. The developmental stages of the uterus
and ovaries from 14 weeks onwards till term were studied, categorised into six groups of specific age period. Time of appearance
to naked eye and its gross study, gradual maturation and corresponding changes in size and shape of the uterus and ovaries as age
advances and dimensions were recorded.

RESULTS

The foetal uterus was located in the false pelvis between the urinary bladder anteriorly and rectum posteriorly. Cervical segment is
more than the uterine body throughout foetal life. The ratio of the length of the uterus to the ovary expressed in decimal form is
0.73 from 14 - 18 weeks. By 20 weeks, the ratio becomes 1.0. Thereafter, 24 weeks onwards the uterus overgrows the ovaries
progressively and the ratio of the lengths reverses and attains a ratio of 1.79 at 40 weeks.

CONCLUSION

In the earliest specimen i.e. 14th week gestational age, ovary measures 9.5 mm and uterus measures 6.93 mm, ratio being 0.73. By
the 18th week, the dimension is similar at 10 mm each and the ratio reaches 1.0. Thereafter, the ovaries continue to outgrow the
uterus and by the 26t week the ovary-uterine ratio reaches 1.46. This reversal of ratio remains mainly steady till term size. The
developing uterus was in close relation with the ovaries and remains so till 36t week of gestation.
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BACKGROUND
The uterus is the most important reproductive organ present
in the pelvis, a constituent of the internal female reproductive
tract which develops from a paired paramesonephric duct,
originating from coelomic epithelium extending beside the
mesonephric ducts. The paired duct begins to fuse from
vaginal plate and forms the primordial body of the uterus and
the unfused lateral arms form the uterine tubes.1.2345

The paired paramesonephric duct goes through a series of
developmental changes regulated by a number of molecular
factors through initiation, invagination to the coelomic cavity
and elongation of the ducts forming the uterine horns, begins
fimbrial development and continues after birth. The tubes
can be traced on either side to a round object regarded as the
ovary.b
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The majority of medieval gynaecological writers
described the uterus as having seven chambers except Galen
who described the uterus as bi-lobed following the anatomy
of monkey which he was accustomed to dissecting. He called
the cavity of uterus “via uteri” and detailed the expanded and
narrowed neck of cervix and its passage to the vagina.6

For more than 100 years, the development of uterus in
humans and other mammals have been studied and the
Mullerian duct is well known as the anlage of the uterus.
Different interpretations of the developmental mechanism of
Mullerian duct has been proposed and Felix concept in 1912
as an independent outgrowth from the ostium changed to
Grunwald theory that the Mullerian duct splits off from the
Wolffian duct.” Potemkina DA8 recognised the development of
the Mullerian duct that depends on the presence of the
Wolffian duct after noticing a simultaneous thickening of the
side of the Wolffian duct before the ostial rudiment of the
Mullerian duct appeared.89.1011 The systematic development
of the Mullerian duct and uterus in humans became clearer in
the last few decades after pioneering works explaining the
embryology ranging in age from 44 - 56 days.” Data obtained
through dissections of human foetuses in this regard helps in
identifying uterine developmental variations, anomalies and
pathologies thus contributing to obstetrics, perinatology,
forensic medicine and foetal pathology departments.
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MATERIALS AND METHODS

The cross-sectional study was carried out on the uteri of 70
(Seventy) lifeless fresh human foetuses of different
gestational ages ranging from 14 weeks (CRL-10 cm) to 40
weeks (CRL-38 cm) collected from the Department of
Obstetrics and Gynaecology, RIMS, Imphal, which were the
products of terminated pregnancy under the Medical
Termination of Pregnancy Act of India, 1971 and stillbirths
due to spontaneous miscarriage or intrauterine death for a
period of two years from September 2011 to September
2013. Foetuses which did not have any external pathology or
anomaly comprised the study group. Written informed
consent of the parents and permission from the Medical
Superintendent, RIMS, Imphal were obtained. The specimens
were utilised for the present study after seeking permission
and receiving approval from the Institutional Ethical
Committee.

The age of the foetuses were calculated from the
obstetrical history (First day of the last maternal
menstruation), gross features and crown-rump lengths. The
foetuses were preserved in 10% formalin for 10 to 15 days.
Only those foetuses which were free from any gross
anatomical abnormality were selected. The specimens were
categorised into different age groups for easier study and
observation, as there will be similar features and finding in
the adjacent age consisting of Group I: 14 to 18 weeks, Group
I1: 18 to 22 weeks, Group III: 22 to 26 weeks, Group 1V: 26 to
30 weeks, Group V: 30 to 34 weeks and Group VI: 34 to 40
weeks.

After proper preservation, the weight of the foetuses was
recorded (in grams) before dissection was commenced. The
abdominal parts of the foetus were dissected by making
vertical infraumbilical midline or paramedian incision and
the uterus along with ovaries were identified and accessed.
The relationship and dimensional measurements of the
paired ovaries were recorded for comparative studies.
Thereafter, the uteri were carefully isolated out from the
surrounding structures and excised. The excised uterus was
studied in detail for gross features. Measurements were taken
for the antero-posterior, longitudinal and transverse
dimensions of the corpus and cervix and ovaries. The
transverse length of the corpus was measured at the level of
the uterine tubes. The data were entered in Microsoft Excel.
Descriptive statistics like proportions, mean and Standard
Deviation (SD) were used. A Pearson correlation coefficient
was computed to assess the relationship between the
increases in uterine length to that of ovarian length.

RESULTS

The developmental stages of the uterus and ovaries from 14t
week onwards till term were categorised into six specific age
groups: Group I comprising 14 - 18 weeks, Group II
comprising 18 - 22 weeks, Group Il comprising 22 - 26
weeks, Group IV comprising 26 - 30 weeks, Group V
comprising 30 - 34 weeks and Group VI comprising 34 - 40
weeks of gestation. Growth and development at different age
period were studied.

Group I (14 - 18 Weeks)

In the earliest specimen, the primordium of the uterus is
identifiable to the naked eye as a whitish mesodermal
thickening in the midline in the false pelvis concealed by coils
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of intestine. After retraction of coils of intestine, it is seen
present between the urinary bladder in front and rectum
behind separated by vesicouterine pouch and rectouterine
pouch respectively. The two ovaries present posterior to the
uterine tubes measures 9 mm. The ratio of the length of the
uterus to the ovary is 0.73. Both ovaries are
disproportionately much extensive and larger than the
uterus. The medial ends of the two ovaries lies close to each
other, which is present posterior to the corpus of the uterus.
The ovaries on the posterior surface is also covered by a jelly-
like membrane, the primitive peritoneum and continuous
with layer of broad ligament. At 18th week, the developing
uterus gradually changed its shape and becomes firmer with
increase in size. The uterine tubes are longer and tortuous
and the length of the ovary becomes similar to the uterus,
each measuring 8 mm.

Group II (18 - 22 Weeks)

The pelvis becomes roomy than the previous age group filled
with developing ovaries, rectum and urinary bladder. The
developing ovaries are situated antero-lateral to the
developing uterus. The ratio of the length of the uterus to the
ovary becomes 1 at 18 weeks of gestation.

Group III (22 - 26 Weeks)

At this stage, the developing uterus is bigger in size as
compared to the previous age group. By 22nd week the length
of developing uterus is 12 mm and the ovaries measure 8.5
mm, thereby giving a ratio of 1.41. The transverse lengths
was found to change significantly from 24t weeks of
gestation onwards as compared to the longitudinal length of
uterus. At 26t week the length of uterus is 18 mm, ovaries
measure 12.8 mm, thereby giving a ratio of 1.41. The ovaries
are present further laterally than the previous age group. The
ovaries are observed to be progressively smaller in
longitudinal dimension when compared to the uterus in this
gestational age group.

Group IV (26 - 30 Weeks)

The length of developing uterus at 27th week is 16 mm. The
ovaries measure 10 mm, thereby giving a ratio of 1.6. By the
29t week, the ovaries are observed to be progressively
smaller in longitudinal dimension when compared to the
uterus in this gestational age group. The uterus measures
21.3 mm. The ovary measures 14.2 mm and the ratio of the
length of the ovary to the uterus is 1.5.

Group V (30 - 34 Weeks)

The developing uterus at 30th week is significantly bigger in
size than the previous age group and the length of developing
uterus is 22.8 mm. The ovary measures 15.2 mm and the
ratio of the length of the ovary to the uterus is 1.5. At 34th
week the length of uterus is 22.5 mm and the ovaries
measure 12.2 mm, thus giving a ratio of 1.84. The ovaries are
observed to be progressively smaller in longitudinal
dimension when compared to the uterus in this gestational
age group.

Group VI (34 - 40 Weeks)

At 40th week, the length of uterus is 36 mm. The ovaries
appear smaller as weeks of gestation towards full term
approaches and are observed to be smaller in size when
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compared to the uterus in this gestational age group owing to
differential growth in dimension between ovaries and
developing uterus.

A Pearson correlation coefficient was computed to assess
the relationship between the increases in uterine length to
that of ovarian length. There was a positive correlation
between the two variables, r= 0.915, n= 70, p= 0.001. A
scatterplot summarises the results (Figure 1). Overall, there
was a strong, positive correlation between uterine lengths to
that of ovarian length. Increases in uterine length were
positively correlated with increases in ovarian length.
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Figure 1. Pearson Correlation Coefficient between
Increases in Uterine Length to that of Ovarian Length
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Figure 2. Comparative Growth of Uterus
and Ovary in Human Foetuses

Gestational CRL Uterus Ovary
No. of Length Length
Group Age (In | .
Cases (In Weeks)| cm) in mm Meanjin mm Mean
(SD) (SD)

I 8 14-18 |10-16| 6.93(.86) | 9.50(1.13)

I | 15 | 18-22 [17-21/10.23(1.87) 9.13(1.32)

Il | 16 | 22-26 [23-25|14.31(2.48)]10.33(1.52)

IV | 11 | 26-30 [26-29]20.00(3.85)]13.65(3.01)

Vv 9 30-34 [29-32(22.37(2.54) | 14.26(1.39)

VI | 11 | 34-40 [33-38[27.27(5.27)]15.26(2.51)

Table 1. Crown-Rump Length and Mean Growth of Uterus

and Ovary in Progressive Weeks of Human Foetuses
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DISCUSSION

The fusion of paramesonephric ducts to form the uterus have
been highlighted by different researchers; however, the exact
time of its fusion during embryogenesis still remain a dispute
in the absence of Anti-Mullerian hormones in females. So the
paramesonephric duct’s fusion to form the fundus, the body,
the cervix and upper part of vagina has been universally
accepted. However, the process of gradual fusion of caudal
part of paramesonephric duct remains a speculation in
humans.

According to Sanfilippo JS,12 fusion occurs at 8 weeks of
gestation, begins at caudal end and is completed at the
fundus. However, Larsen W]3 concluded that the
paramesonephric ducts arise by craniocaudal invagination of
a ribbon of thickened coelomic epithelium. In the present
study, the earliest available specimen i.e. 14 weeks, there is
already V-shaped uterine corpus as a result of fusion as two
forms are separated by a depression along its upper border.
The unfused part of the paramesonephric ducts signals that
the uterine tube is being formed towards the uterine horn.
This is one factor to conclude that the fusion is caudocranial.

From 19t weeks, the shape assumes more or less
miniature adult uterus shape, i.e. pyriform shape. We find
that the transverse lengths were found to change significantly
from 24t weeks of gestation onwards as compared to the
longitudinal length of uterus. This may be attributed to the
differentiation and development of smooth muscle of the
uterus markedly at around the 24th week of gestation. Konishi
[14 concluded that smooth muscle differentiation begins at
about 18 weeks and myometrium is formed in the outer layer
of the wall by 31 weeks gestation. Sulak O et al!5 did not
detect a constancy in the length of ovary, rather it varied
between 10 and 18 mm and found that the widths and the
thicknesses of the ovaries increased during 18 - 36 weeks
period. Hunter16 reported that the length of the ovary was
around 15 mm and stayed almost constant in foetuses
between 18 - 36 weeks.

CONCLUSION

Detailed gross study of the uterus and ovaries in human
foetuses was conducted and the observations were noted,
critically analysed and discussed with the findings of
previous workers in the past. In the earliest specimen i.e. 14th
week gestational age, the uterus was visible as longitudinal
white mesodermal thickening in the midline of the false
pelvis, ovary measures 6 mm and uterus measures 9 mm,
ratio being 0.67. At 18th week, the dimension is similar at 10
mm each and the ratio reaches 1. Thereafter, the ovaries
continue to outgrow the uterus and by the 26t week the
ovary-uterine ratio reaches 1.4. This reversal of ratio remains
mainly steady till term size. The developing uterus was in
close relation with the ovaries and remains so till 36t week
of gestation.
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