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ABSTRACT

Introduction: The bony pelvis consists of the two hip bones, the sacrum and the coccyx. The bony
pelvis is divided into the greater pelvis and the lesser pelvis. The junction between the greater and
the lesser pelvis is the pelvic inlet. The transverse and anteroposterior dimensions of the pelvic inlet
will classify the pelvis as the anthropoid, gynaecoid, android, and platypelloid pelvis. Knowledge of
female pelvis type is important for obstetricians to know the process of labour which can decrease
the morbidity and mortality of mothers and neonates. Thus, the aim of this study was to find out the
prevalence of gynaecoid pelvis among female patients attending the Department of Radiology of a
tertiary care centre.

Methods: This was a descriptive cross-sectional study conducted in the Department of Radiology
of a tertiary care centre from 24 July 2022 to 15 November 2022 after approval from the Institutional
review committee (Reference number: 11/022). The study included radiographs of the female
pelvis without any bony pathology and developmental anomalies. Anteroposterior and transverse
dimensions of the pelvic inlet were measured using a digital ruler in a computer. A convenience
sampling method was done. Point estimate and 95% confidence interval were calculated.

Results: Among total female patients, the gynaecoid pelvis was found in 28 (46.66%) (34.04-59.28,
95% Confidence Interval). Mean anteroposterior and transverse diameters for the gynaecoid pelvis
were observed to be 12.85+1.0 cm and 13.66+1.07 cm respectively.

Conclusions: The prevalence of gynaecoid pelvis was similar to the other similar studies conducted
in similar settings.
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INTRODUCTION

The pelvis is a basin-shaped structure that holds the different types such as gynaecoid, anthropoid, android
vertebral columns and protects the abdominal organs. and platypelloid pelvis. The knowledge of dimensions
It is made of sacrum, coccyx and two hip bones. The and the most prevalent type of pelvis among female
female bony pelvis is divided into a greater or false ~ Patients can avoid complications during delivery.?

pelvis which is above the pelvic brim and a true or
lesser pelvis which is below the pelvic brim.” The true
pelvis is related to childbearing so its anteroposterior
and transverse dimensions are of great importance
to the anatomist, gynecologist, and radiographers to
determine the type of female pelvis.’

The aim of this study was to find out the prevalence of
gynaecoid pelvis among female patients attending the
Department of Radiology of a tertiary care centre.
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METHODS

This descriptive cross-sectional study was conducted
on 60 pelvic digital radiographs of female patients
aged 25-65 years visiting Department of Radiology
of Kantipur Dental College and Teaching Hospital
(KDCTH). The study was conducted from 24 July
2022 to 15 November 2022 after obtaining ethical
approval from the Institutional review committee
(Reference number: 11/022) of KDCTH. Anteroposterior
radiographs of the normal female pelvis of good
resolution were included. Exclusion criteria included
radiographs of the female pelvis with fractured pelvic
bone, pelvic bone pathology or any developmental
anomalies. Convenience sampling was done. The
sample size was calculated by using the following
formula:
pxa

eZ
0.08 x 0.92

0.072

n= Z%x

= 1.96%x

=58
Where,
n= minimum required sample size
Z=1.96 at 95% Confidence Interval (Cl)

p= prevalence of gynaecoid pelvis taken from the
previous study as, 8%?

g=1-p
e= margin of error, 7%

The calculated sample size was 58. However, 60
sample size was taken.

The anteroposterior diameter or conjugate diameter of
the pelvic inlet was measured as the distance from the
superior border of the pubic symphysis to the sacral
promontory. The transverse diameter of the pelvic
inlet was calculated as the widest distance between
iliopectineal lines. The diameters of a radiograph were
measured with the use of a digital ruler in a computer.
The data collected was analysed by statistical analysis
using SPSS 20.0. Pelvis was classified into four types.*

Anthropoid pelvis refers to the type with an
anteroposterior diameter greater than the transverse
diameter.

Gynaecoid pelvis referstothe type with anteroposterior
and transverse diameters that are equal or the
transverse diameter is more than the anteroposterior
diameter by not more than 1 cm.

Android pelvis refers to the type with a transverse
diameter is more than the anterior diameter by more
than 1 cm but less than 3 cm.
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Platypelloid pelvis refers to the type with transverse
diameter is more than the anterior diameter by 3 cm
or more.

The collected data were entered and analysed in
Microsoft Excel Version 2010. Point estimate and 95%
Cl were calculated.

RESULTS

Among 60 female patients, the prevalence of gynaecoid
pelvis was found to be 28 (46.66%) (34.99-58.33, 95%
Cl). The mean value of the anteroposterior diameter of
the pelvic inlet for the gynaecoid pelvis was found to
be 12.85+1.00 cm (Table 1).

Table 1. Distribution of anteroposterior and
transverse diameters of the pelvic inlet.

mean+SD meanxSD
Type of pelvis Anteroposterior Transverse

diameter diameter
Gynaecoid 12.85+1.00 13.66+1.07

Among 28 patients having gynaecoid pelvis, 6 (21.42%)
were in the age group of 25-45 years (Table 2).

Table 2. Age-wise distribution of patients with the
gynaecoid pelvis (n= 28).

Age (years) n (%)
25-45 6 (21.42)
45-65 22 (78.57)
DISCUSSION

Size and shape of the pelvis are essential to determine
the capacity of childbearing which affects the labour
process.® This study presented the gynaecoid pelvis
as the most prevalent type of pelvis with 46.66%. The
prevalence of the gynaecoid pelvis in this study was
found nearly equal to the study conducted on Japanese
women with 43.6%.6 Reduction in the size of the pelvis
can lead to morbidity and mortality of the mother
and foetus.” Variation in pelvic size and shape could
be due to daily activities leading to alteration in body
mass. With the advancement of age, ilium becomes
less straight in females leading to an alteration in its
morphology. Obstetrical dimensions of the female
pelvis may get reduced after post-menopause due
to a fall in oestrogen levels.® Our study had a slightly
higher gynaecoid pelvis (46.66%) than the study
carried out in the Department of Radiology, Gailezers
Hospital, Latvi in which 40% of the female pelvis
showed gynaecoid type. The mean anteroposterior
and transverse dimensions of the pelvic inlet of this
study were 13.0+0.8 cm and 14.0+0.7 cm respectively
for the gynaecoid pelvis. Our study had a slightly lower
mean value for both the anteroposterior (12.85+1.0
cm) and transverse dimensions (13.66+1.07 cm).® Our
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study showed a slightly lower percentage of gynaecoid
pelvis than the study conducted in the Department of
Radiology, Cumhuriyet University, on multiparous
women which resulted in 47.8% of the gynaecoid
pelvis. Anteroposterior and transverse diameters were
11.64+8.0 cm and 14.04+5.7 cm respectively.'”® Our
study had higher mean values for these dimensions.

Disproportion in size of the pelvis of the mother and
the head of the foetus can lead to high chances of
caesarean delivery. The prevalence of the gynaecoid
pelvis in this study was found lower than the study
carried out in 400 radiographic films in which 90.3%
gynaecoid pelvis was observed."

Genetic influence and adaptational changes to the
evolutionary processes may cause an alteration in
pelvic size and shape. Climatic changes in different
geographical areas can also be the predisposing factor
for variation in pelvic size."

Prevalence of gynaecoid pelvis in our study (46.66%)
was found to be higher than the study carried out in
1619 pelvic X-raysin which 564 (34.8%) were gynaecoid.
This study also showed that maternal height correlates
with the dimensions of the pelvic inlet.”® Reduced
size and shape of the pelvis can lead to premature
rupture of membrane and abnormal condition of baby
leading to caesarean delivery. The study conducted
in the Radiology Department of Hazrat-e Rasool
Akram university resulted in 50% gynaecoid. Our
study showed the prevalence of gynaecoid pelvis
(46.66%) slightly lower than this study.' Differences
in pelvic dimensions may occur due to an individual's
locomotor activities and postural changes. Our study
had a prevalence of gynaecoid pelvis lower than the
study conducted on Sudanese women with 50.6%.
But anteroposterior and transverse diameters were
found to be slightly higher than the anteroposterior

(11.7+0.2)and transverse diameter (13.5+0.2) of

Sudanese women.'

Another study conducted include 54 subjects of various
ages resulted in the most common gynaecoid pelvis
as 52%."8 Our study showed a little lower percentage
of prevalence (46.66%) than the above study. The
posture of an individual before 14 months of age and
strenuous activities performed in adolescence period
are also factors influencing the type of pelvis." In a
study conducted on South-South Nigerian females,
the prevalence of gynaecoid pelvis was observed to be
38.22%. Our study had a higher prevalence (46.66%)
than the above study. Malnutrition has a certain
influence on variation in the size of the pelvis.®

The limitations of this study are that the dimensions of
the pelvic cavity and pelvic outlet were not measured.
Further studies can be performed with a larger number
of females. Comparative studies can be conducted by
including pelvic images of males along with females.
Types of the pelvis can be categorised on the basis of
race. Pelvic images from computed tomography can
be studied for accurate measurements.

CONCLUSIONS

The prevalence of gynaecoid pelvis among female
patients was similar to the studies done in similar
settings. Knowledge of the type of female pelvis is
essential for obstetrics judgement and prediction of
the chances of caesarean delivery.

ACKNOWLEDGEMENTS

The authors would like to thank the faculties and
technical staff of the Department of Radiology for their
help and support.

Conflict of Interest: None.

REFERENCES

1. Chaudhry SR, Nahian A, Chaudhry K. Anatomy, Abdomen
and Pelvis, Pelvis [Internet]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2022 Jan.
[updated 2022 Jul 26; cited 2023 Mar 16]. Available from:
https:/ /www.ncbi.nlm.nih.gov/books/NBK482258/. [Full
Text]

2. Kuliukas A, Kuliukas L, Franklin D, Flavel A. Female pelvic
shape: Distinct types or nebulous cloud? Brit ] Midwifery.
2015 July 2;23(7). [Full Text]

3. GM A, Danfulan M, YI I, J L, LB O. Radiographic
characterization of normal female pelvis in Jos plateau,
Nigeria. European ] Pharm. Med Res. 2016 Dec;3(12):598-603.
[Full Text]

4. Thoms H. Pelvimetry. London: Cassel and Co. Amer ] Obst
Gyn. 1956;891. [PubMed]

368 JNMA | vOL 61

5. Betti L, Manica A. Human variation in the shape of the birth
canal is significant and geographically structured. Proc Biol
Sci. 2018 Oct 24;285(1889):20181807. [PubMed | Full Text |
DOI]

6. Narumoto K, Sugimura M, Saga K, Matsunaga Y. Changes in
pelvic shape among Japanese pregnant women over the last
5 decades. ] Obstet Gynaecol Res. 2015 Nov;41(11):1687-92.
[PubMed | Full Text | DOI]

7. Sibley LM, Armelagos GJ, Van Gerven DP. Obstetric
dimensions of the true pelvis in a medieval population
from Sudanese Nubia. Am ] Phys Anthropol. 1992
Dec;89(4):421-30. [PubMed | Full Text | DOI]

8. M Bartsoz, K Maria, R Michal, C Jaroslaw, C Adam, C
Andrzej, et al. Variation in pelvic shape and size in Eastern
European males: a computed tomography comparative

ISSUE 260 | APRIL 2023

Free Full Text Articles are Available at www.jnma.com.np



http://www.jnma.com.np
https://www.ncbi.nlm.nih.gov/books/NBK482258/
https://www.ncbi.nlm.nih.gov/books/NBK482258/
https://www.britishjournalofmidwifery.com/content/research/female-pelvic-shape-distinct-types-or-nebulous-cloud/
https://www.researchgate.net/publication/323614102_RADIOGRAPHICCHARACTERIZATION_OF_NORMAL_FEMALE_PELVIS_IN_JOS_PLATEAU_NIGERIA
https://www.researchgate.net/publication/323614102_RADIOGRAPHICCHARACTERIZATION_OF_NORMAL_FEMALE_PELVIS_IN_JOS_PLATEAU_NIGERIA
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6234894/
https://royalsocietypublishing.org/doi/pdf/10.1098/rspb.2018.1807
https://doi.org/10.1098/rspb.2018.1807
https://pubmed.ncbi.nlm.nih.gov/26176168/
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/jog.12778
https://doi.org/10.1111/jog.12778
https://pubmed.ncbi.nlm.nih.gov/1463086/
https://onlinelibrary.wiley.com/doi/10.1002/ajpa.1330890403
https://doi.org/10.1002/ajpa.1330890403
https://www.ncbi.nlm.nih.gov/pubmed/?term=Musielak%20B%5BAuthor%5D&cauthor=true&cauthor_uid=30809442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Musielak%20B%5BAuthor%5D&cauthor=true&cauthor_uid=30809442
https://www.ncbi.nlm.nih.gov/pubmed/?term=J&%23x000f3;&%23x0017a;wiak%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30809442

10.

11.

12.

13.

study. Peer J. 2019;7:6433. [PubMed | Full Text | DOI]

Kolesova O, Vetra J. Female pelvic types and age differences
in their distribution. Papers on Anthropology. 2012 Nov
14;21:147-54. [Full Text]

Salk I, Cetin M, Salk S, Cetin A. Determining the incidence
of gynecoid pelvis using three-dimensional computed
tomography in nonpregnant multiparous women. Med
Princ Pract. 2016;25(1):40-8. [PubMed | Full Text | DOI]

Bukar M, Mustapha Z, Ahidjo A, Bako G. Pelvic types as seen
in a tropical setting. Niger ] Med. 2010 Jan-Mar;19(1):42-5.
[PubMed | Full Text | DOI ]

Betti L. Human variation in pelvic shape and the effects of
climate and past population history. Anat Rec (Hoboken).
2017 Apr;300(4):687-97. [PubMed | Full Text | DOI]

Chen HY, Chen YP, Lee LS, Huang SC. Pelvimetry of Chinese
females with special reference to pelvic type and maternal
height. Int Surg. 1982 Jan-Mar;67(1):57-62. [PubMed]

14.

15.

16.

17.

18.

Manandhar et al. Gynaecoid Pelvis among Female Patients Attending Department of Radiology of a Tertiary Care Centre: A Descriptive...

M Shahla. Evaluation of the link between pelvimetry based
on computed tomography and predicting status delivery. J
Contemp Med Sci. 2019 Nov-Dec;5(6):313-16. [Full Text |
O]

Mohammed FD, Osman Ali AT, Osman H, Abdelaziz Hassn
I, Ahmed Al Measurement of morphological characteristic
of Sudanese female pelvis compare to other nationalities.
Asian Journal of Medical Research. 2017 Jul-Dec;5(2):4-8.
[Full Text]

Vucinic N, Paulsen F, Milinkov M, Nikolic MB, Todorovic
ST, Knezi N, et al. A survey of pelvic types on computed
tomography images. Ann Anat. 2022 Aug;243:151942.
[PubMed | Full Text | DOI]

Abitbol MM. The shapes of the female pelvis. Contributing
factors. ] Reprod Med. 1996 Apr;41(4):242-50. [PubMed]

Okoseimiema, Al Udoaka. Pelvic Brim Index in South-South
Nigerian Population. ~Asian ] Med Sci. 2013 October
25,5(5):92-5. [Full Text | DOI]

/~©The Author(s) 2023.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this
\_license, visit https:/creativecommons.org/licenses/by/4.0/

369

JNMA | vOL 61

ISSUE 260 | APRIL 2023

Free Full Text Articles are Available at www.jnma.com.np



http://www.jnma.com.np
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6387581/
https://pubmed.ncbi.nlm.nih.gov/30809442/
https://peerj.com/articles/6433/
https://doi.org/10.7717/peerj.6433
https://ojs.utlib.ee/index.php/PoA/article/view/poa.2012.21.11/685
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5588557/
https://www.karger.com/Article/Pdf/440808
https://doi.org/10.1159/000440808
https://pubmed.ncbi.nlm.nih.gov/20232755/
https://www.ajol.info/index.php/njm/article/view/52476
https://doi.org/10.4314/njm.v19i1.52476
https://pubmed.ncbi.nlm.nih.gov/28297180/
https://anatomypubs.onlinelibrary.wiley.com/doi/pdf/10.1002/ar.23542
https://doi.org/10.1002/ar.23542
https://pubmed.ncbi.nlm.nih.gov/7096006/
https://www.researchgate.net/profile/Leila-Allahqoli-2/publication/340428137_Evaluation_of_the_link_between_pelvimetry_based_on_computed_tomography_and_predicting_status%27_delivery/links/5e8809bea6fdcca789f11a6a/Evaluation-of-the-link-between-pelvimetry-b
https://doi.org/10.22317/jcms.v5i6.681
https://aijournals.com/index.php/ajmrr/article/view/235/221
https://pubmed.ncbi.nlm.nih.gov/35378253/
https://www.sciencedirect.com/science/article/abs/pii/S0940960222000577?via%3Dihub
https://doi.org/10.1016/j.aanat.2022.151942
https://pubmed.ncbi.nlm.nih.gov/8728076/
https://maxwellsci.com/jp/mspabstract.php?doi=ajms.5.5360
http://dx.doi.org/10.19026/ajms.5.5360
https://creativecommons.org/licenses/by/4.0/

