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Evaluation of the Association between Pelvic Diameters
and Pelvic Types on Computed Tomography Images in
Healthy Turkish Females
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SUMMARY: Pelvis contributes to both human locomotion and obstetrics, and normal vaginal delivery is associated with a spacious
inlet, a large interspinosus diameter. This paper aimed to measure crucial diameters of pelvic ring, and to determimebalrite of pelvic
types, and labor types including normal vaginal delivery or caesarean section in Turkish healthy females. Additionaimédiaesvaluate
presence of relationship between pelvic types and pelvic diameters. Labor shape of subjects was obtained from hospites$ retasisective
study was carried out on 165 healthy subjects aged between 18 and 45 years. Anteroposterior diameter of the pelvic ialete@podjerior
diameter of the pelvic outlet, sacrum length (SL), sacrum depth, conjugata vera, obstetrical conjugate, the diagonati@mgigateansversa,
diameter bispinous, intertuberous diameter were measured. From these measurements, brim index was calculated and decided to gyn
anthropoid and platypelloid type. Also, the andoid type was calculated to the ratio of posterior sagittal diameter oftdheoimjlegata
obstetrica. 50.91 % of participants has gynecoid type pelvis, followed by 24.85 % anthropoid type, 14.55 % platypell@iai Ya=meh@.oid
type pelvis. There was a significant difference in APDI, SL, SD, Conjugata vera, Conjugata obstetrica, Conjugata diagjustis, t@msversa,
diameter bispinous, diameter intertubercularis and Brim index measurements according to pelvic types. the first degnéegfecmnjiegata
vera from 11 to 9) was found in 18 pelvises and 12 pelvises with the pathological degree of narrowing bellonged to th@dptgpeel
followed by android type pelvis with 6 pelvices. The android type pelvis is not appropriate for natural labor and a gowehasédith canal
can reduce the labor risks. Also, only 7 females who delivered with cesarean have gynecoid type pelvic type. The APDieasigSificaatly
lower in subjects having pathological narrowing according to conjugata obstetrica values.

KEY WORDS: Pelvis diameter; Pelvic shape; Conjugate obstetrica; Caserean or natural labor; Brim index.

INTRODUCTION

The pelvis is the inferior part of the trunk and reacheare associated with lesser pelvis. Three main pelvic
to the abdomen. The pelvic ring is formed by the articulationeasurements called as anteroposterior, transverse, and
of both hip bones anteriorly at the symphysis pubis, amblique and having obstetric significance are related to the
posteriorly with the sacrum at the sacroiliac joint. Arpelvic inlet (Caldwell & Moloy, 1938; Gokmen, 2003;
oblique plane passing through the sacral promontory, tAeinci & Elhan, 2014; Kotarinos, 2016; Paulstal, 2018;
arcuate line of the ilium, the pectineal line of the pubidlierohet al, 2021; Vucinicet al, 2022). Because of the
and the superior margin of the symphysis pubic limits tHbe natural birth canal function of pelvis, the sex related
terminal line or pelvic brim which separates the pelvis inhanges are seen. According to the most commonly used
two parts as the greater or false pelvis, and the lesserctassification based on dimensions and appearance of the
true pelvis. Also, superior pelvic aperture (SPA) or pelvipelvic inlet, four main pelvic types are defined: Gynecoid,
inlet, and the inferior pelvic aperture (IPA) or pelvic outleandroid, anthropoid and platypelloid (Arinci & Elhan, 2014;
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Aubry et al, 2018; Yicel, 2018; Paulseat al, 2018; used were decided according to normality distribution with
Vucinic et al., 2022). the Shapiro-Wilks test. Alos, the Pearson Correlation
Analysis was used. P value <0.05 was accepted as significant.
Natural delivery may be significantly prolonged,
difficult or even impossible if the pelvis shape is not The measurements were made on the computer screen
compatible with the fetus head. Although the gynecoid pelvigith an electronic caliper and estimations were expressed
type has an ideal shape for delivery, it is also very importaas millimeters. Measurements are as follows (l€inal,
to know the bi-spinous diameter before labor, as it serves2®11; Arinci & Elhan, 2014; Aubrgt al., 2018; Ciftcioglu
a passage for the width of the fetus head (Bull, 1949; Arinet al,, 2022; Vucinicet al, 2022):
& Elhan, 2014). SPA is the major trouble faced by the fetus
during labor, because it is limited by bones, and challenging\nteroposterior diameter of the pelvic inlet (APDI): The
to expand. For this reason, the SPA measurement has a spediidtance between the pubic symphysis’s upper side to the
clinical importance (Kinet al, 2011; Ciftcioglet al,, 2022). promontory was recorded.
Normal vaginal delivery is associated with a broad inlet, arAnteroposterior diameter of the pelvic outlet (APDO): The
extensive interspinosus diameter and suprapubic arch (Kinaxis from the inferior aspect of the pubic symphysis to the
et al, 2011). tip of the coccyx was measured.
- Sacrum length (SL): Total sacrum length measured at mid
Several radiological methods of pelvis including sagittal plane.
ultrasonography (US), computed tomography (CT), Sacrum depth: The distance was measured from
magnetic resonans imaging (MRI) have been used commonlpromontory to the coccyx tip.
in evaluation of the pelvic type for pelvimetry (Lenhatd - Conjugata vera: The distance was taken from the pubic
al., 2009; Daghighet al, 2013; Korhonert al, 2014; Arinci  symphysis’s upper level to the promontory (ideal degree
& Elhan, 2014; Vazquez-Barragdt al, 2016; Bazira, is 11.5cm in females).
2021). CT can be considered the most accurate and reliab@bstetrical conjugate: The shortest distance was taken from
measurement for high-quality pelvimetry (Vazquez- the most protruding point of the back of the pubic
Barragaret al, 2016; Ciftciogluet al, 2022). symphysis to the promontory’tip (The ideal value is 11cm
in females).
Hypothesis of this paper is that gynecoid pelvic type The diagonal conjugate: The distance was taken from the
is the most common, and gross narrowing is seen frequentlgymphysis pubis inferior edge to the promontory.
in android, anthropoid, and platypelloid types. For this Diameter transversa: A line across the largest distance of
reason, this paper aimed to measure crucial diameters dhe pelvic inlet connecting the two most distant points on
pelvic ring, and to determine both the prevalence of pelvicthe iliopectineal lines.
types, and labor types including normal vaginal delivery erDiameter bispinous: The distance between the two ischial
caesarean section in Turkish healthy females. Additionally,spines was accepted.
it was aimed to evaluate presence of relationship betweemtertuberous diameter: The distance between the inner
pelvic types and pelvic diameters. aspects of the ischial tuberosities was recorded.

Four decades were determined according to ages.
MATERIAL AND METHOD According to the most commonly classification method
based on size and shapes of the pelvic inlet, four types was
determined (Caldwell & Moloy, 1938; Arinci & Elhan, 2014;
This retrospective observational study was carriefaulseret al., 2018; Yicel, 2018).
out on 165 healthy subjects aged between 18 and 45 years.
All CT scans were obtained using a«@4slice multidetector Gynecoid type means broad and large pelvic inlet-
CT (Siemens Somatom Definition AS, Siemens Healthcargjubic arch, and spaced ischial spines and tuberosities.
Subjects who had a history of trauma or fracture regarding
to the pelvis (i.e., acetabulum), vertebrae lumbales or sacrum,  Android type resembling male pelvis has a triangular
undergone surgery on the pelvis, scoliosis and diseasagry and funnel-shaped pelvis.
associated with severe bone tissue loss, or metabolic disease,
or tumour causing deterioration of pelvic bone. This study Anthropoid type is characterized by a distinctly oval
was approved by the Institutional Review Ethics Committg@elvic enter with a long obstetric conjugation (conjugata vera)
at Cukurova University (2022/122:55). The statisticabr a narrow maximum transverse diameter. The sacral and
analysis was done using SPSS 22.0 programme. Test tgohbic arches are also narrow. The pelvis is generatlydeep.

1782



POLAT, S.; ISIK, E. I.; VURALLI, D.; OKSUZLER, M.; OZSAHIN, E. & GOKER, P.  Evaluation of the association between pelvic diameters and pelvic types on computed tomography images in
healthy Turkish femalesnt. J. Morphol., 41(6)L81-1788, 2023.

Platypelloid type is defined as oval pelvis. There are short@10 cm and 8 cm; third degree, 8.0 cm and 6 cm; and fourth
sagittal diameters, and a longer transverse diameter. Tdegree means conjugata vera shorter than 6 cm (Bull, 1949;
pelvis is generally shallower. Arinci & Elhan, 2014; Vuciniet al, 2022). The illustrations
were constituted with Macromedia Flash 8 (Figs. 1 and 2).
The Brim Index is calculated by multiplying a ratio
of conjugata vera to diameter transversa with 100
[(Conjugata vera/transversa diameter)*100] (Arinci & ElharRESULTS
2014; Yicel, 2018; Vuciniet al, 2022). According to
reference values for the brim index, If the value are between
85 % and 100 %, the type is accepted as gynecoid type; The 165 healthy females participated in this
>100 %, anthropoid type; <85 %, platypelloid type (Bullretrospective cross sectional study. The females’ age means,
1949; Arinci & Elhan 2014; Vuciniet al, 2022). Android standard deviation, minimum and maximum values were
type can be accepted as designed anthropoid type (B3IB.18years, 7.85 years, 18 years and 45 years, respectively
1949). For this reason, there is a modified formula to establi€fable ). The linear measurements of pelvic diameters and
android pelvic type. This formula is determined byndexes in midsagital and axial CT images were shown in
multiplying posterior sagital diameter of the inlet toFigures 1 and 2. The evaluation of the pelvic diameter in 165
conjugata vera with 100 [(Posterior sagittal diameter of tHeealthy females were given in Table I. Moreover, The means
inlet/conjugata vera) *100)]. Android pelvic type changeand SDs of the APDI, APDO, SL, SD, conjugata obstetrica,
between 24 % and 40 %. Additionally, the values of obstetrimnjugata vera, conjugata diagonalis, conjugata transversa,
conjugation were also used to calculate the pelvic ring grodemeter interspinosus, diameter intertubecularis, and Brim
narrowing degree (from first degree to fourth degree). Firstdex were as 120.28.0.48 mm, 116.849.16 mm,
degree of narrowing states that conjugata vera diametel®5.62:10.12 mm, 17.764.91 cm, 120.8510.41 mm,
between 11.0 cm and 9 cm; second degree defines betw&28.9%11.16 mm, 132.7410.96 mm, 126.328.41 mm,
107.7%9.30 mm, 101.3611.35 mm, and 96.@20.13 in

healthy subjects, respectively (Table I). Additionally, in Table

- I, the mean values of pelvic diameter were shown according
/ to age related changes. APDI, APDO, conjugata vera,

conjugata obstetrica, congugata transversa, and Brim index

were found as significance according to decades. Moreover,

the measurements of APDI, Conjugata vera, conjugata

obstetrica, conjugata diagonalis, diameter intertubercularis,

and Brim index decreased with increasing age. Furthermore,

A-Anthropoid type B- Platypelloid type

X 50.91 % of participants has gynecoid type pelvis, followed
by24.85 % anthropoid type, 14.55 % platypelloid, and 9.70
) % android type pelvis (Table Il). The mean values of pelvic

measurements according to pelvic types were shown in Table
lll. There was a significant difference in APDI, SL, SD,
Conjugata vera, Conjugata obstetrica, Conjugat diagonalis,
- Ancni ype o Gyuscoid Conjugata transversa, diameter bispinous, diameter
Fig. 1. The pelvic types of female according to apertura pelviatertubercularis and Brim index measurements according to
superior’s shape. pelvic types. APDO value showed no significance between
pelvic types. Especially, the data obtained from APDI, SL,
and SD parameters provided valuable clinical findings that
there was a significant difference between gynecoid type and
android type. Additionally, the correlation and significance
was very strong between APDI and Diameter conjugata
obstetrica, Diameter conjugata vera, Conjugata diagonalis.
There was strong correlation with Brim index of APDI. SL
parameter showed moderate correlation with Diameter
conjugata obstetrica, Diameter conjugata vera, Conjugata
diagonalis (Tables Ill to V). In this paper, some parameters

Fig. 2. Pelvis diameters of female. A. Conjugata obstetrica; Bhowed very strong and significant while a significant
Conjugata bispinous; C. Conjugata transversa. correlation was no found in some parameters (Table V).
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Moreover, there were no significant Table I. The means of pelvic diameter measurements.

correlation between decades and SL, SDMeasurements Mean SD Minimum  Maximum
diameter bispinous, diameter Age 3318 7.85 18 45
intertubercularis, however, the other APDI 120.76 10.483 90 146
measurements such as APDI, APDO,APDO 116.84 9.159 91 139
Conjugata vera, Conjugata obstetrica,sL 105 .62 10.12 77 130

Conjugata diagonalis, conjugat transversagp 17.70 4906 5 30

a.nd_ll3rim index measurements showedpiameter conjugata obstieta 12085 1041 90 146
significant co:relatkl]on ralllrg.ge ]tro(rip weak to Diameter conjugata vera 122.99 11.16 89 149
very stron_g.A_so,t e striking findings were Conjugata diagonalis 13277 10.96 101 159
of SL. A significant and moderate positive Coniugata transversa 196 32 8.41 99 149
correlation was found between SL and _ 119 o ) ’

APDI; A significant weak negative Diameter bispinous 10771 930 81 135
correlation between SL and SD: q Diameter tubrcularis 101.36 11.35 73 192

significant moderate positive correlation Brim Index 96.07 10.13 70.31 121.10

between SL and Conjugata Vera, Conjugata APDI: Anteroposterior diameter of the pelvic inlet; APDO: anteroposterior diameter of the
obstetrica and Conjugata diagonalis. pelvic outlet; SL:Sacrum length; SD:Sacrum diameter; SD:Standard deviation; Min.: Minimum;
Max.: Maximum

Table 1. The means of pelvic diameter measurements according to age.

Measurements Decade 1 Decade 2 Decade 3 Decade 4 P value
(18-19 years)  (20-29 years)  (30-39 years)  (40-45 years)
(n=7) (n=57) (n=57) (n=44)
Mean+SD Mean+SD Mean+SD Mean+SD

APDI 12786+8.55 12358+10.71 12004+10.74  11691+8.65 0003
APDO 11014+7.69 1143049.00 11875+9.42 1187048.15 0005
SL 10829+8.18 10528+10.41 10663+9.21 10434+11.20 0614
SD 19.1445.21 17.35+4.85 17.1945.28 18.57+4.40 403
Diameter conjugata obstetrica  12800+8.78 12389+10.39 12005+10.67 11682+8.69 0001
Diameter conjugata vera 12914+7.45 12581+11.18 12242+11.62 11909+9.82 0009
Conjugata dgonalis 13629+7.30 13530+10.83 13230+11.39  12955+10.39 0052
Conjugata transversa 12029+8.77 12430+7.95 12833+7.08 12730+9.69 0012
Diameter bispinous 10529+6.83 10614+49.10 10968+8.62 10757+10.47 0198
Diameter tubercularis 10243+4.72 10211+15.57 10184+8.26 99.61+8.87 697
Brim Index 10681+9.44 99.95+9.09 93.77+9.26 92.31+9.98 <0.001

APDI: Anteroposterior diameter of the pelvic inlet; APDO: anteroposterior diameter of the pelvic outlet; SL:Sacrum lengttru8D:S
diameter; SD:Standard deviation; Min.: Minimum; Max.: Maximum; N: Subject numbers; P value: Significance level

Table Ill. The quantitative descriptive data for measured parameters and Brim indices.

Measurements Gynecoid typeAndroid type Antropoid type Platypelloid type P value

(n=84) (n=16) (n=41) (n=24)

Mean+SD Mean+SD Mean+SD Mean+SD
APDI (mm) 11887+7.19 13025+6.48  12878+8.17 10733+8.67 <0.001
APDO (mm) 11555+9.50 11631+8.55 11827+8.52 11925+9.09 0224
SL(mm) 10354+10.59 1110048.38  10966+9.39 10246+7.10 0001
SD (mm) 17.82+4.86 21.50+3.74 15.71+4.09 18.13+5.54 .000
Diameter conjugata obstetrica (mm) 11902+6.87 13025+6.48  12890+8.29 10725+8.54 <0.001
Diameter conjugata vera (mm) 12124+48.13 13288+6.21 131101841 10867+9.58 <0.001
Conjugata digonalis (mm) 13110+7.73  1419446.91  14080+8.31 11879+10.11 <0.001
Conjugata transversa (mm) 12806+6.72  11975+5.77  12127+8.52 13325+7.54 <0.001
Diameter bispinous (mm) 10881+8.71 10331+6.17 10366+9.45 11371+8.88 <0.001
Diameter tubercularis (mm) 1M0+8.87 10400+24.99 96.29+7.81 10288+7.45 0010
Brim Index 9302+4.41 10884+4.29 10644.#4.78 80.47+4.05 %001

APDI: Anteroposterior diameter of the pelvic inlet; APDO: anteroposterior diameter of the pelvic outlet; SL:Sacrum lengttrugD:S
diameter; SD:Standard deviation; Min.: Minimum; Max.: Maximum; N: Subject numbers; P value: Significance level
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Also, the values of obstetric conjugation were alscanal can reduce the labor risks. Also, only 7 females who
used to diagnose possible presence of pelvic ring gragslivered by cesarean have gynecoid type pelvic type. Even
narrowing: the first degree of narrowing (conjugata verifa female who has gynecoid type pelvis and the capacity
from 11 to 9) was found in 18 pelvises and 12 pelvisds give birth normally, some reasons can be effective in the
with the pathological degree of narrowing belonged to thdecision for cesarean delivery; fear of delivery, and personal
platypelloid type followed by android type pelvis with 6preference, etc. A striking finding of our study was that
pelvices. In this paper, there are females who did not delivdPDI and SL were significantly lower in subjects having
naturally (47.85 %). 24.85 % of them are of android typpathological narrowing according to conjugata obstetrica
pelvic ring followed by anthropoid type, platypelloid typevalues (p<0.05). However, SD and APDO were lower in
and least (7 subjects) gynecoid type. These can bebjects having pathological narrowing according to
interpreted as the android type pelvis which is natonjugata obstetrica values, but there was no significant
appropriate for natural labor; a good assessment of bidiference between two groups (Table 1V).

Table IV. The values of APDI, SL, SD and APDO in subjects having or no having pathological narrowing according to conjugata
obstetrica values.

Measurements Subjects havirgtmwlogical narrowing Subjects having no pathological narrowing

according ta@onjugata obstetrica values according t@onjugata obstetrica values (n=147)
(n=18 subjects)

APDI 1023345.61 (90.00-111.00) 12301+8.53 (102.00-146.00)

P value <0.001

Sacrum length 98.67+7.49 (81.00-112.00) 10648+10.09 (77.00-130.00)

P value 0.002

Sacrum depth 17.0646.36 (5.00-28.00) 17.78+4.72 (8.00-30.00)

P value 0.558

APDO 11672+11.26 (96.00-136.00) 11685+8.92 (91.00-139)

P value 0.956

APDI: Anteroposterior diameter of the pelvic inlet; APDO: anteroposterior diameter of the pelvic outlet; SD:Standard deNmatidinimum;
Max.: Maximum; N: Subject numbers; P value: Significance level.

Table V. Correlation of pelvic diameters and measurements.

Measurements Decade APDI APDO Sacrum length Sacrum depth Diameter Diameter conjugata Conjugata Conjugata Diameter Diameter
conjugata vera diagonalis transversa bispinous tubercularis
obstetrica

APDI r=-.287 0138 0433 -0.006 -0.303 0952 0932 0065 0138 0038

p>0.05 0077 <0.001 >0.05 <0.001 <0.001 <0.001 >0.05 >0.05 >0.05

APDO 0245 0138 0.080 -0.241 0.136 0117 0133 0135 0.143 -0.019

0.002 0.077 >0.05 0.002 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

Sacrum length -0.051 0433 0080 -0.288 0433 0515 0544 0075 0042 -0.045

>0.05 <0.001 >0.05 <0.001 <0.001 <0.001 <0.001 >0.05 >0.05 >0.05

Sacrum depth 0054 0.006 0.241 -0.288 0.001 -0.054 -0.032 0132 0.139 0101

>0.05 >0.05 0002 <0.001 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

Diameter conjugata -0.303 0991 0136 0433 0001 0948 0927 0069 0151 0041

obstetrica <0.001 <0.001 >0.05 <0.001 >0.05 <0.001 <0.001 >0.05 =0.05 >0.05

Diameter conjugata -0.282 0952 0117 0515 -0.054 0948 0965 0.049 0.136 -0.018

vera 0.001 <0.001 >0.05 <0.001 >0.05 <0.001 <0.001 >0.05 >0.05 >0.05

Conjugata -0.214 0931 0133 0544 -0.032 0927 0965 0058 0.107 -0.046

diagonalis 0.006 <0.001 >0.05 <0.001 >0.05 <0.001 <0.001 >0.05 >0.05 >0.05

Conjugata 0202 0.065 0135 0075 0132 0.089 0.049 0.058 0.859 0357

transversa 0009 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 <0.001 <0.001

Diameter bispinous 0088 0138 0.143 0042 0139 0.151 0.136 0.107 0859 0859

>0.05 >0.05 >0.05 >0.05 >0.05 =0.05 >0.05 >0.05 <0.001 <0.001

Diameter -0.083 0038 -0.019 -0.045 0101 0041 -0.018 -0.046 0357 0.382

tubercularis >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 <0.001 <0.001

Brim Index -0.371 0.760 0028 0299 -0.071 0.764 0734 0.710 -0.587 -0.427 -0.194

<0.001 <0.001 >0.05 <0.001 >0.05 <0.001 <0.001 <0.001 <0.001 <0.001 0013

APDI: Anteroposterior diameter of the pelvic inlet; APDO: anteroposterior diameter of the pelvic outlet; SD:Standard déimatiblinimum; Max.:
Maximum; N: Subject numbers; P value: Significance level; r: correlation level
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DISCUSSION superior pelvis) is lower than 10 cm; diameter interspinalis
(apertura pelvis inferior) is lower than 9.5 cm; and diameter
transversa (apertura pelvis inferior) is lower than 8 cm, pelvis

The pelvis is an anatomically complex ands no convenient to normal delivery (Gékmen, 2003;
functionally informative bone. It contributes to both humaiotarinos, 2016; Yicel, 2018). An obstetrical conjugate
locomotion and obstetrics. Due to pelvis’ important role imhich is clinically significant is more than 10 cm. The
obstetrics, it is one of the most sexually dimorphic bonselationship between pelvic structure and obstetric damage
elements (DeSilva & Rosenberg, 2017). Bony pelvis has absolutely necessary in the obstetrics and gynecology.
essential functins, namely force or weight transferring,Reduction in pelvic cavity and excessive fetal size are reasons
protection, and muscle attachment. The outer surface of the feto-pelvic disproportion. The pelvic diameters’
pelvis stabilizes many extremely strong muscles, such as ttentraction can create dystocia during labor because of
gluteal and thigh muscles (Bazira, 2021). The pelvis plagkecrease inits capacity (Kiebal, 2011). Additionally, when
important functions in childbirth, while nhewborn must pasassessing the birth canal, the knowledge about the pelvic
through the birth canal (DeSilva & Rosenberg, 2017). Thype and narrowing degree of is vital to reduce the risk of
female pelvic form has managed to attract the attention ioffury or death to the female or fetus during delivery. The
researchers for many years. The relationship of the femadathological narrowing may be a indicator of the non-
pelvis with the birth event is one of the main reasons for thigynecoid pelvic types (Arinci & Elhan 2014; Perlneaal

interest. Moreover, the fact that pelvic bone structure ar&19; Dzupaet al, 2021).

development varies depending on nutritional, geographical and

environmental conditions as well as racial characteristics has ~ The information of pelvic size including diameters

increased the interest ini$ region (Ciftcioglwet al, 2022).  or shape, features of the pelvis is of great importance for
surgeons, radiologists and obstetricians. In this study we

Several radiological methods of pelvis includingneasured pelvic diameters, sacrum length and sacrum dept.
ultrasonography, computed tomography, magnetic resonahiso, pelvic shape were determined according to both pelvic
imaging have been used commonly to determine the peldlassification (gynecoid type, android type, anthropoid type,
type for pelvimetry (Lenhardt al, 2009; Daghighet al, and platypellodi type) and Brim index formula which is

2013; Arinci & Elhan, 2014; Korhoneet al, 2014; calculated with the ratio between the shortest parameter in

Vazquez-Barragaet al, 2016; Bazira, 2021, Ciftcioglet the sagittal plane and the widest parameter in the transverse

al.,2022; Vucinicet al, 2022). Both MR and CT pelvimeters plane of the pelvic inlet multiplied by 100; conjugata vera/

usually are used due to cephalopelvic disproportion presertiameter transversa maxima*100 (Bull, 1949; Vucetial
during labor (Ciftcioglwet al, 2022). CT can be considered2022). In a study consisting of 54 healthy Serbians, gynecoid
the most accurate and reliable measurement for high-qualitglvic type was found in 28 subjects (51.85 %), followed by
pelvimetry. Worldwide, approximately 18.5 million cesareamplatypelloid type with 11 subjects (20.37 %), anthropoid type
sections are performed annually, of which one half areith 8 subjects (14.81 %); and android type with 7 subjects

unnecessary. Correct obstetric intervention is important (12.96 %) (Vuciniet al, 2022). In Caldwell & Moloy (1938)

reducing maternal and perinatal deaths (Vazquez-Barrag@study with Columbia population, Gynecoid type pelvis is

etal, 2016). Especially maternal pelvis affects the soft tissitlbe most seen pelvic type (424), followed by android type
damage degree that may occur during delivery, and the chaievis (32.5 %), anthropoid type pelvis (23.5 %) and the least
of delivery mode. In addition, factors such as a wide inlet,seen type platypelloid type pelvis (2.6 %) (Caldwell & Moloy,
large interspinous diameter, and a large suprapubic arch &888). The corresponding value was found in 34.8 % of cases
known to be associated with a normal vaginal delivergs gynecoid type; 20.4 % anthropoid type; 17.1 % android

(Nichols & Randall, 1996; Kinet al, 2011; Ciftciogluet type, and 27.7 % platypelloid type pelvis (Cle¢al., 1982).

al., 2022). The decision regarding normal labor requires the a study conducted with Turkish population, the gynecoid

knowledge of normal diameter of the pelvis. Also, théype pelvis was seen by 64.1 %, platypelloid type by 16.5 %;

apertura pelvis superior is the biggest obstacle the foetusthropoid by 11.3 %, and android type by 8.1 % (Ciftciog~lu
encounters during labor because it is restricted by bones atdl, 2022). In our population, 50.91 % of participants has
is difficult to expand (Ciftciogliet al, 2022). Knowledge gynecoid type pelvis, followed by 24.85 % antropoid type,
of five measurements is essential for healthy delivery4.55 % platypelloid, and 9.70 % android type pelvis. When

Diameter transversa and diameter conjugata obstetrica ¥o& evaluate the data of different several populations, it is

apertura pelvicis superior, and diameter transversa, diameteen that the most common type is the gynecoid type pelvis,

interspinales, and diameter sagitalis posterior for apertuathough there is a difference in the prevalence of pelvis types.
pelvicis inferior. Additionally, when newborn’s baby headt can be said that the factors mentioned above have an effect
is normal size, if the diameter conjugata obstetrica (apertura the differences seentimese rates.
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According to classical anatomy sources, in theespectively. The conjugata vera were declared between 9.8
anthropoid type pelvis, the diameter of the conjugata veradsr and 11.9 cm in germany subjects, 11.9cm in Chinese
long, weak and oval aperture is seen. In these types, gwbjects, and 10.77cm in Turkish subjects, respectively
sacrum is long and the pelvic cavity is deep. In the androf@iftcioglu et al, 2022). As a result of the analysis of all
type pelvis, the diameter bispinous is small (G6kmen, 2008iese data, it is seen that geographical and racial factors are
Arinci & Elhan, 2014; Paulsegt al, 2018; Yicel, 2018). In effective and valid in shaping the pelvic structure. In
this paper, diameter bispinous value was found least Koreans, the values of some diameters such as true conjugata
anthropoid type than the other shapes, sacrum length wWa&.5 cm), obstetrical conjugata (11.97 cm), diagonal
longer than gynecoid and platypelloid types. conjugata (13.35cm), interspinosus diameter (9.77 cm), and

transverse diameter (12.48 cm) were evaluated, respectively

In a study, APDI is both an important part of the birtfKim et al, 2011). In this paper, conjugata vera (11.90cm),
canal where fetus engages and for the evaluation of obstetramjugata obstetrica (12.12 cm), conjugata diagonalis
prognosis. The upper part of bith canal is the narrowe@@3.11cm), conjugata transversa (12.81 cm), diameter
section and clinically used in evaluation of obstetricahterspinosus (10.88 cm), diameter intertubercularis (10.29
prognosis. This regionis also the narrowest part that the fettrs), and Bindex (93.02 %) were obtained, respectively. In
has to pass through and is more strategic location. This ate& paper, there are females who delivered no naturally
will determine whether to have a vaginal delivery (Aubiry (47.85 %). 24.85 % of them are of android type pelvic ring
al., 2018). We researched a relation between pathologidallowed by anthropoid type, platypelloid type and least (7
narrowing and sacrum length, sacrum depth, anteroposteoibjects) gynecoid type. These can be interpretted as the
diameter of pelvic inlet and anteroposterior diameter @ndroid type pelvis is not appropriate for natural labor and a
pelvic outlet. In this respect, we would like to state that thigood assessment of birth canal can reduce the labor risks.
study is the first of its kind. We obtained a striking findingAlso, only 7 females who delivered with cesarean have
of our study. The APDI and SL were significantly lower ingynecoid type pelvic type. A cesarean delivery decision may
subjects having pathological narrowing according tbe made to a female who has a gynecoid pelvis and is able
conjugata obstetrica values (p<0.05). However, SD and deliver normally, for reasons such as fear of childbirth,
APDO were lower in subjects having pathological narrowinthe person's own decision, or another health problems that
according to conjugata obstetrica values, however moay develop. In conclusion, cesarean section was performed
significant difference was found between two groups.  in approximately 47.85 % one-half of the women, confirming

the assumption of an increasing trend toward performing

Knowledge about the diameter bispinous before labargesarean section. Although, the gynecoid pelvic type is
is important because this distance plays a role as a passegesidered ideal for labor, or the pelvic type are appropriate
for the width of the fetal head. Also, the other importarfor natural labor, this sometimes may no affect the labor
measure is anteroposterior diameter of pelvic inlet tiype, naturally or by cesarean section. A striking finding of
determine the pelvis type according to shape. As mentionedr study was that APDI and SL were significantly lower in
above, in assessment the probability of the fetus passswgbjects having pathological narrowing according to
through the birth canal, to interpret the pelvic type ancbnjugata obstetrica values.
narrowing degree to reduce the risk of injury or death to the
fetus and the mother (Wischrekal, 1993; VucTinicet al, —
2022). In a study performed with 54 healthy Serbian subjecBOLAT. S. ISIK, E. 1. VURALLI, D.; OKSUZLER, M.;
the conjugata vera, diameter transversa maxima, the poste GSAHIN, E. & GOKER, P. Evaluacion de la asociacion entre

. . - . . - - "los didmetros pélvicos y tipos de pelvis en imagenes de tomografias
sag|talld|a_meter, conjugata anatomica, diameter b'Sp'nosc%%putarizadas en mujeres turcas samas.J. Morphol.,
and Brim index were reported as 12.40 cm, 13.67cm, 5.§ﬂ(6)1781_1788, 2023.
cm, 12.96 cm, 11.25 cm, and 90.49 %, respectively (Vucinic
et al, 2022). Diameter transversa maxima values were RESUMEN: La pelvis contribuye tanto a la locomocién
between 12.2cm and 13.3cm in Germany (Wisclkhil, humana como a la obstetricia. El parto vaginal normal se asocia
1993; Ciftciogluet al, 2022), 13.1 cm and 13.5 cm incon una entrada espaciosa y un diametro interespinoso grande. Este
American subjects (Kellgt al, 1975; Varnekt al, 1980), articulo tuvo como objetivo medir diametros cruciales del anillo

12.4 cm in England (Russell & Richards, 1971), 12.2 cm ﬁ)p’lvicoydeterminar tanto la prevalencia de los tipos pélvicos como
Chinese. and 12.66 cm in Turkish popul:’zltion r,espective'pzs tipos de parto, incluido el parto vaginal normal o la cesarea en
' ) ' \ujeres turcas sanas. Ademas, se buscé evaluar la presencia de

The dlamgter mediana Values_ were between 10.8 cm ar@ cién entre los tipos de pelvis y los diametros de la pelvis. La

12'00_ c¢m in Germany POpu'at'_on' 11'Qcm and 12.2 cm .fBrma laboral de los sujetos se obtuvo de los registros hospitalarios.
Americans, 11.4 cm in English subjects, 11.07 ¢m ifiste estudio retrospectivo se llevé a cabo en 165 mujeres sanas
Nigerians, and 11.34 cm in Turkish healthy subjectgon edades comprendidas entre 18 y 45 afios. Se midieron el

1787




POLAT, S.; ISIK, E. I.; VURALLI, D.; OKSUZLER, M.; OZSAHIN, E. & GOKER, P.  Evaluation of the association between pelvic diameters and pelvic types on computed tomography images in
healthy Turkish femalesnt. J. Morphol., 41(6)L.81-1788, 2023.

didmetro anteroposterior de la entrada pélvica (APDPI), el diametédkmen, F. GSistematik Anatomizmir, Guven Kitabevi, 2003.
anteroposterior de la salida pélvica, la longitud del sacro (SL), Kglly: K. M.; Madden, D. A; Arcarese, J. S.; Barnett, M. & Brown, R. F.
profundidad del sacro, la conjugada vera, el conjugado obstétrico, The utilization and efficacy of pelvimet#m. J. Roentgenol. Radium
el conjugado diagonal, el diametro transverso, el diametrg e Nucl- Med., 125(16-74, 1975.

bi . | diametro intertub A partir d t dici im, S. J.; Kim, H. J.; Lee, D. W.; Kang S. Y.; Lee, H. N. & Kim, M. J.
IESpINOSO y €l dlametro INtertuberoso. Apartr de estas me IC'Ones’Compare the architectural differences in the bony pelvis of Korean

se Ca!cu!é el indice,del alg yse de(fidié tipo gine'COide’ ar.‘t,rOpOide women and their association with the mode of delivery by computed
y platipoide. Ademas, el tipo androide se calcul6 en funcién de la tomographyKorean J. Obstet. Gynecol., 54(4j1-4, 2011.
relacion entre el diametro sagital posterior de la entrada y Karhonen, U.; Taipale, P. & Heinonen, S. The diagnostic accuracy of pelvic
conjugada obstétrica. El 50,91 % de los participantes tenia pelvis measurements: threshold values and fetal Siod.. Gynecol. Obstet.,
de tipo ginecoide, seguida del 24,85 % de pelvis de tipo antropoide, 290(4)643-8, 2014. _
el 14,55 % de tipo platipeloide y el 9,70 % de tipo androide. Hulptarinos, R. KBiomechanics of the Female Pelvic Floamsterdam,

. L . Academic Press, Elsevier, 2016. pp.53-87.
una .dlferenCIa Slgnlflcapva en las m?dlqones d? APDPI, .SL‘ SIE nhard, M.; Johnson, T.; Weckbach, S.; Nikolaou, K.; Friese, K. &
Conjugada vera, Conjugada obstétrica, Conjugada diagona

: ” L -, . ’ Hasbargen, U. Three-dimensional pelvimetry by computed tomography.
Conjugata transversa, diametro biespinoso, diametro intertubercularg 5 giol. Med., 114(5827-34, 2009.

e indice de ala segun los tipos de pelvis. El primer grado §ighols, D. H. & Randall, C. LVaginal Surgery4th ed. Baltimore (MD),
estrechamiento (conjugada vera del 11 al 9) se encontr6 en 18 pelvid.ippincott Williams & Wilkins, 1996.

y 12 pelvis, siendo el grado patoldgico de estrechamiento del tipaulsen, F.; Bockers, T. M. & Waschke, J. (E@ohotta Anatomy Textbook:
platipeloide seguido de pelvis tipo androide con 6 pelvis. La pelvis English Edition with Latin Nomenclaturdmsterdam, Elsevier Health
tipo androide no es apropiada para el parto natural y una buepaSciences, 2018.

-z . ] Rerlman, S.; Raviv-Zilka, L.; Levinsky, D.; Gidron, A.; Achiron R.; Gilboa,
evaluacion del canal del parto puede reducir los riesgos. Aden’]ag’Y. & Kivilevitch, Z. The birth canal: correlation between the pubic

SO|0. 7 mweres, que dieron a luz por cesare.a t(,amar,] un tipo peI\,/'Coarch angle, the interspinous diameter, and the obstetrical conjugate: a
de tipo ginecoides. EI APDPI y SL fueron significativamente mas computed tomography biometric study in reproductive age wainen.
bajos en mujeres que tenian estrechamiento patologico segln loSvatern. Fetal. Neonatal. Med., 32(18955-65, 2019.

valores obstétricos conjugados. Pieroh, P.; Li, Z.L.; Kawata, S.; Ogawa, Y.; Josten, C.; Steinke, H.; Dehghani,
F. & Itoh, M. The topography and morphometrics of the pubic ligaments.
PALABRAS CLAVE: Diametro de pelvis; Forma Ann. Anat., 23851698, 2021.

pélvica; Obstétrica conjugada; Trabajo casero o natural; indice  Russell, J. G. & Richards, B. A review of pelvimetry d&a.J. Radiol.,
del ala 44(526)780-4, 1971.

Varner, M. W.; Cruikshank, D. P. & Laube, D. W. X-ray pelvimetry in
clinical obstetricsObstet. Gynecol., 56(296-300, 1980.
Vazquez-Barragéan, M. A.; Garza-Baez, A.; Morales-Avalos, R.; Martinez-
REFERENCES Gonzélez, B.; Jacobo-Baca, G.; Pinales-Razo, R.; Quiroga-Garza, A.;
de la Fuente-Villarreal, D.; Elizondo-Riojas, G.; Elizondo-Omaiia, R.
& Guzman-Loépez, S. Pelvimetry by reformatted computed tomography
Arinci, K. & Elhan, A.Anatomi:Kemikler, Eklemler, Kaslar, I¢ Organlar. in 290 female pelvis: morphometric variations regarding bge.J.
Ankara, Giines Tip Kitabevleri, 2014. Morphol., 34(1)298-304, 2016.
Aubry, S.; Padoin, P.; Petegnief, Y.; Vidal, C; Riethmuller, D. & Delabrouss&ucinic, N.; Paulsen, F.; Milinkov, M.; Nikolic, M. B.; Todorovic, S. T.;
E. Can three-dimensional pelvimetry using low-dose stereoradiography Knezi, N. & Nikolic, U. A survey of pelvic types on computed

replace low-dose CT pelvimetryfiagn. Interv. Imaging, 99(%69- tomography imagesinn. Anat., 24351942, 2022.

76, 2018. Wischnik, A.; Lehmann, K. J.; Labeit, D.; Werner, T.; Gerlach-Schmidt,
Bazira, P. J. Clinically applied anatomy of the pel@argery (Oxford), H.; Hiltman, W.D. & Melchert, F. A knowledge-based system for the
39(6)324-32, 2021. interpretation of pelvimetric findingsZ. Geburtshilfe. Perinatol.,

Bull, H. C. Pelvimetry in obstetric®ostgrad. Med. J., 25(283)10-8, 197(6)266-74, 1993.
1949. Yicel, A. H. Dere Anatomi Atlasi ve Ders Kitabvth ed. Adana,

Caldwell, W. E. & Moloy, H. C. Anatomical variations in the female pelvis: ~ Akademisyen Kitabevi, 2018.
their classification and obstetrical significance (Section of Obstetrics
and GynaecologyProc. R. Soc. Med., 32(1)}30, 1938.
Chen, H.Y.; Chen, Y. P.; Lee, L. S. & Huang, S. C. Pelvimetry of Chinese
females with special reference to pelvic type and maternal height. .
Surg., 67(157-62, 1982. Corresponding author:
Ciftgioglu, E.; Igten, N.; Yanik, A.; Kopuz, C. & Pirzirenli, M.E. Kadin Dr. Sema Polat
pelvis tipleri ve gaplari; radyolojik bir calismBSJ Health Sci., 5(86-  Cukurova University
92, 2022. Faculty of Medicine
Daghighi, M. H.; Poureisa, M. & Ranjkesh, M. Association betweeMgpartment of Anatomy
obstetric conjugate diameter measured by transabdominglygng
ultrasonography during pregnancy and the type of delivey. J. TURKEY
Radiol., 10(3)185-7, 2013.
DeSilva, J. M. & Rosenberg, K. R. Anatomy, development, and function of . .
the human pelvisinat. Rec. (Hoboken), 300(828-32, 2017. E-mail: sezaoz@hotmail.com
Dzupa, V.; Konarik, M.; Knize, J.; Veleminsky, P.; Vranova, J.; Baca V. &
Kachlik, D. The size and shape of the human pelvis: a comparative
study of modern and medieval age populatiéins. Anat., 237151749,
2021.

1788



