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ABSTRACT

Objective: Second to fourth digit (2D:4D) ratio is used as an indicator of androgen 
H[SRVXUH�LQ�IHWDO�OLIH��,W�LV�NQRZQ�WKDW�WKH�GLIIHUHQWLDWLRQ�RI�XURJHQLWDO�WUDFW�DQG�¿QJHU�
length are both controlled by Homeobox genes (HoxA and HoxD). Therefore, factors 
WKDW�DUH�FRQQHFWHG�ZLWK�DQWKURSRPHWULF�FKDUDFWHULVWLFV�RI�¿QJHUV�DUH�H[SHFWHG�WR�EH�
in relation with urogenital anatomy, depending on genetic and hormonal basis. Aim 
of the study is to evaluate the correlation between 2D:4D ratio and urethrovaginal 
space measurements.

Materials and methods: In this prospective cohort study, digital anthropometric me-
asurements of hands and ultrasonographic measurements of urethrovaginal space 
were evaluated and the correlation between these parameters were assessed in a 
sample of women in reproductive period.

Results:�$� VLJQL¿FDQW� QHJDWLYH� FRUUHODWLRQ�ZDV� GHWHFWHG� EHWZHHQ�ERWK� ULJKW� DQG�
left hand 2D: 4D ratio and length of urethrovaginal space (p=0.007 and p=0.003, 
respectively). The thickness of urethrovaginal space at proximal, middle and distal 
segment was also correlated negatively with 2D:4D ratio for both hands. 

Conclusion:�7KH�¿QGLQJV�RI�WKH�FXUUHQW�VWXG\�KDYH�VKRZQ�D�QHJDWLYH�FRUUHODWLRQ�
between 2D: 4D ratio and urethrovaginal space measurements. The insights gained 
from these data will serve as a base for future research about the relationship betwe-
en intrauterine androgen exposure and female genital anatomy. The present study 
has also provided additional evidence with respect to anatomical features of UVS.

Keywords: digit ratio, female, genital anatomy, urethrovaginal space

ÖZ

Amaç: øNLQFL��G|UG�QF��SDUPDN�X]XQOXNODUÕ�RUDQÕ���'��'���IHWDO�\DúDPGD�DQGURMHQ�
PDUX]L\HWLQLQ�ELU�J|VWHUJHVL�RODUDN�NXOODQÕOÕU��hURJHQLWDO�VLVWHP�YH�SDUPDN�X]XQOX÷X-
QXQ�IDUNOÕODúPDVÕQÕQ�+RPHRER[�JHQOHUL��+R[$�YH�+R['��WDUDIÕQGDQ�NRQWURO�HGLOGL÷L�EL-
OLQPHNWHGLU��%X�QHGHQOH�SDUPDNODUÕQ�DQWURSRPHWULN�|]HOOLNOHUL�LOH�ED÷ODQWÕOÕ�IDNW|UOHULQ�
JHQHWLN�YH�KRUPRQDO�WHPHOH�ED÷OÕ�RODUDN��URJHQLWDO�DQDWRPL�LOH�LOLúNLOL�ROPDVÕ�EHNOHQLU��
%X�oDOÕúPDQÕQ�DPDFÕ��'��'�RUDQÕ�LOH��UHWURYDMLQDO�DUDOÕN�|Oo�POHUL�DUDVÕQGDNL�NRUH-
ODV\RQXQ�GH÷HUOHQGLULOPHVLGLU�

Gereç ve yöntemler: %X�SURVSHNWLI�NRKRUW�oDOÕúPDGD��UHPH�G|QHPLQGHNL�RWX]�ELU�
NDGÕQÕQ�VRQXoODUÕ�GH÷HUOHQGLULOPLúWLU��(OOHULQ�GLMLWDO�DQWURSRPHWULN�|Oo�POHU�YH��UHWUR-
YDMLQDO�DUDOÕ÷ÕQ�XOWUDVRQRJUD¿N�|Oo�POHUL�\DSÕOPÕú��EX�SDUDPHWUHOHU�DUDVÕQGDNL�NRUH-
ODV\RQ�GH÷HUOHQGLULOGL�

Bulgular: 6D÷�YH�VRO�HO��'��'�RUDQÕ�LOH��UHWURYDMLQDO�ERúOXN�X]XQOX÷X�DUDVÕQGD�DQ-
ODPOÕ�QHJDWLI�NRUHODV\RQ�VDSWDQGÕ��VÕUDVÕ\OD�S ������YH�S ��������3URNVLPDO��RUWD�YH�
GLVWDO�VHJPHQWWHNL��UHWURYDMLQDO�ERúOX÷XQ�NDOÕQOÕ÷Õ�GD�KHU� LNL�HO� LoLQ��'��'�RUDQÕ� LOH�
QHJDWLI�NRUHODV\RQ�J|VWHUGL�

Sonuç: 0HYFXW�oDOÕúPDQÕQ�EXOJXODUÕ��'��'�RUDQÕ� LOH��UHWURYDMLQDO�ERúOXN�|Oo�POH-
UL�DUDVÕQGD�QHJDWLI�ELU�NRUHODV\RQ�ROGX÷XQX�J|VWHUPLúWLU��%X�YHULOHUGHQ�HOGH�HGLOHQ�
VRQXoODU��LQWUDXWHULQ�IHWDO�DQGURMHQ�PDUX]L\HWL�YH�NDGÕQ�JHQLWDO�DQDWRPLVL�DUDVÕQGDNL�
LOLúNL�KDNNÕQGD�JHOHFHNWHNL�DUDúWÕUPDODU�LoLQ�ELU�WHPHO�WHúNLO�HGHFHNWLU��%X�oDOÕúPD�D\-
UÕFD�896¶�QLQ�DQDWRPLN�|]HOOLNOHULQH�LOLúNLQ�HN�NDQÕWODU�VD÷ODPÕúWÕU�

Anahtar kelimeler: SDUPDN�RUDQÕ��NDGÕQ��JHQLWDO�DQDWRPL���UHWURYDMLQDO�ERúOXN

Sorumlu Yazar/ Corresponding Author:
*�OLQ�)H\NDQ�<H÷LQ
Adres:�(U]LQFDQ�%LQDOL�<LOGLULP�8QLYHUVLWHVL�.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP�$QDELOLPGDOÕ
E-mail:gulin_yegin@hotmail.com

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL�������������
.DEXO�WDULKL�������������

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL�������9ROXPH�����6D\Õ���

ø'

ø'

ø'

ø'

ø'

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL
7KH�-RXUQDO�RI�*\QHFRORJ\���2EVWHWULFV�DQG�1HRQDWRORJ\

DOI: 10.38136/jgon.1061740

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



INTRODUCTION MATERIALS AND METHODS
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,Q� WKH� ODWH�����V��D�FRQJORPHUDWH�RI�VHQVLWLYH�QHUYH�HQGLQJV�
within the anterior vaginal wall was described and referenced 
DV�D�SOHDVXUH�PHGLDWLQJ�DUHD�E\�DQDWRPLVWV��������$IWHUZDUGV��
nuclear magnetic resonance, two-dimensional (2-D) and thre-
e-dimensional (3-D) ultrasonography (US) have been used to 
evaluate urethrovaginal space (UVS)(2-6). Gravina et al. used 
2-D US to demonstrate a direct correlation between the thick-
ness of the urethrovaginal space and female sexual function 
�����7KH�DUHD�GH¿QHG�DV�WKH�IHPDOH�SURVWDWH�FODLPHG�WR�FRP-
SRVHG�RI�QXPHURXV�JODQGV��GXFWV�RI�SVHXGR�VWUDWL¿HG�FROXPQDU�
HSLWKHOLXP� DQG�P\R¿EURXV� WLVVXH�� DQG� VHFUHWHV� DQ� HMDFXODWH�
ULFK� LQ� DFLG� SKRVSKDWDVH� DQG� SURVWDWH�VSHFL¿F� DQWLJHQ� ��������
The view that this tissue is identical to the male prostate, ma-
NHV�896�SRVVLEOH� WR� EH� UHJXODWHG�E\� VWHURLG�KRUPRQHV� ������
Urethrovaginal thickness has been shown to correlate with the 
real-time androgen levels of women, but the relationship betwe-
en inutero exposure and UVS has not yet been elucidated (6). 
Hyperplasia in urethrovaginal cells has been demonstrated by 
doppler analysis in women with polycystic ovary syndrome, 
which is one of the conditions associated with androgen me-
tabolism (6). It is also known that intrauterine androgen levels 
DIIHFW�KDQG�ERQH�GHYHORSPHQW�LQ�WKH�IHWXV�������

� 6HFRQG� �LQGH[� ¿QJHU�� WR� IRXUWK� �ULQJ� ¿QJHU�� GLJLW� UD-
tio (2D: 4D) is used as an indicator of androgen exposure in 
IHWDO� OLIH������� ,W�KDV�EHHQ�VKRZQ�WKDW� WKH�UDWLR�RI�����GLJLWV�RI�
the hand is associated positively with prenatal estrogen and 
QHJDWLYHO\�ZLWK�SUHQDWDO�WHVWRVWHURQH�KRUPRQH�H[SRVXUH�������
In previous studies, athletic skills, sexual orientation, langua-
JH�GHYHORSPHQW��UHSURGXFWLYH�VXFFHVV�DQG�����¿QJHU�UDWLR�KDV�
EHHQ�VKRZQ�WR�EH�UHODWHG�LQ�PHQ�DQG�ZRPHQ�������,W�LV�NQRZQ�
WKDW�WKH�GLIIHUHQWLDWLRQ�RI�XURJHQLWDO�WUDFW�DQG�¿QJHU�OHQJWK�DUH�
ERWK� FRQWUROOHG� E\�+RPHRER[� JHQHV� �+R[$� DQG�+R['�� ������
7KHUHIRUH��IDFWRUV�WKDW�DUH�FRQQHFWHG�ZLWK�¿QJHU�FKDUDFWHULVWLFV�
are expected to be in relation with urogenital anatomy on gene-
tic and hormonal basis. In a study investigating the relationship 
between penile and digit lengths in children, a positive correla-
tion was shown between 2 and 4 digit lengths and penile length 
������$OWKRXJK� WKHUH� DUH� VWXGLHV� LQYHVWLJDWLQJ� WKH� FRUUHODWLRQ�
EHWZHHQ�¿QJHU�UDWLRV�DQG�JHQHUDO�UHSURGXFWLYH�KHDOWK��WKH�UHOD-
tionship between female genital anatomical features and 2D:4D 
UDWLR�KDV�QRW�\HW�EHHQ�H[DPLQHG����������

 In our study, we investigated whether there is a corre-
lation between 2D:4D ratio and measurements of UVS. 

1LQHW\��HLJKW�KHDOWK\��HXPHQRUUKHLF��PHQVWUXDO�F\FOH�RI�������
days), female volunteer who admitted for routine gynecologi-
FDO�H[DPLQDWLRQ�EHWZHHQ���WK�0DUFK�DQG���WK�-XO\������ZHUH�
included to initial evaluation for this prospective cohort study. 
The study protocol was in accordance with the Helsinki II dec-
ODUDWLRQ�DQG�ZDV�DSSURYHG�E\�WKH�,QWXLWLRQDO�5HYLHZ�%RDUG��1R��
��������������1RQH�RI�WKH�SDUWLFLSDQWV�UHFHLYHG�DQ\�PRQHWDU\�
compensation and informed consent was obtained from all par-
ticipants.

� :RPHQ�LQ�UHSURGXFWLYH�SHULRG��������\HDUV�ROG���ZKR�
were in a stable heterosexual relationship, reported at least two 
acts of sexual intercourse per week and with a normal range of 
ERG\�PDVV�LQGH[��ZHLJKW�LQ�NJ�KHLJKW�LQ�P���%0,� ���±����ZHUH�
HQUROOHG�LQ�VWXG\��$OO�SDUWLFLSDQWV�ZHUH�QRQ�SUHJQDQW��FRQ¿UPHG�
by serum human chorionic gonadotropin) and nulliparous. All 
VXEMHFWV�KDG�QR�LQWHUFRXUVH�LQ�WKH����KRXUV�SULRU�WKH�VWXG\��WKH\�
were nonsmokers, did not take psychoactive drugs or recreati-
RQDO�VXEVWDQFHV��3DUWLFLSDQWV�DOVR�UHSRUWHG�QR�UHJXODU�LQWHQVH�
exercise or hormonal therapy for at least 6 months prior to the 
study. Women with neurological, psychiatric, cardiovascular, 
endocrine disorders, renal or hepatic illness, uterine malfor-
mations, dyspareunia, endometriosis, ovarian functional cyst, 
oophorectomy, urologic and proctologic diseases, and history 
of perineal surgery, previous anti-incontinence surgery or any 
VWDJH�RI�YDJLQDO�SURODSVH��DFFRUGLQJ�WR�3HOYLF�2UJDQ�3URODSVH�
4XDQWL¿FDWLRQ�6\VWHP��323�4��ZHUH�QRW�LQFOXGHG��:RPHQ�ZLWK�
decreased serum androgen levels were excluded after initial 
HYDOXDWLRQ������)LQDOO\��D� WRWDO�RI����VXEMHFWV�ZHUH�HQUROOHG� LQ�
study. Demographic characteristics (age, BMI), anthropometric 
PHDVXUHPHQWV�RI�¿QJHUV�DQG�XOWUDVRQRJUDSKLF�PHDVXUHPHQWV�
of UVS of participants were recorded. 

 Anthropometric measurements of hands were done 
directly by using digital stainless-steel vernier caliper. The wi-
dest transverse distance between the outer edges of the 2nd 
DQG��WK�PHWDFDUSDO�ERQHV�ZDV�UHFRUGHG�DV�ZLGWK�RI�KDQG�DQG�
the vertical distance from the curve of the wrist to the topmost 
SRLQW� RI� WKH� PLGGOH� ¿QJHU� ZDV� UHFRUGHG� DV� OHQJWK� RI� KDQG��
7KH�OHQJWKV�RI�VHFRQG�GLJLW��LQGH[�¿QJHU��DQG�IRXUWK�GLJLW��ULQJ�
¿QJHUV�� ZHUH�PHDVXUHG� IURP� WKH� ¿QJHUWLS� WR� WKH�PLGSRLQW� RI�
WKH�EDVDO�FUHDVH��RQ�WKH�YHQWUDO�VXUIDFH�RI�WKH�KDQG�������7KH�
2D:4D ratio is obtained by dividing these values. 

 The ultrasonographic examination was performed 
with a high-resolution ultrasound transducer (Acuson S2000 
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+(/;70��6LHPHQV�+HDOWKFDUH�*PE+��0XQLFK��*HUPDQ\���8OW-
rasonographic approach was obtained by translabial approa-
FK�ZLWK�WKH�WUDQVGXFHU�SODFHG�RYHU�WKH�H[WHUQDO�XUHWKUDO�RUL¿FH�
without excessive pressure on the vulva and the bladder was 
completely voided to avoid any anatomical distortion. Measure-
PHQWV�ZHUH�SHUIRUPHG�E\�D�VLQJOH�LQYHVWLJDWRU��*�)�<���EOLQGHG�
to the anthropometric measurements of patients. UVS descri-
bed as ‘between the border of the smooth muscle and mucosa- 
submucosa layer of the urethral wall and the border of vaginal 
ZDOO¶�E\�*UDYLQD�HW�DO�������,Q�WKH�PLGVDJLWWDO�SODQH��WKH�YHUWLFDO�
distance between caudal and cranial edges of the referenced 
DUHD�ZDV�PHDVXUHG�DQG�UHFRUGHG�DV�896�OHQJWK��)RU�VWDQGDU-
GL]DWLRQ� DQG� FRPSDWLELOLW\� ZLWK� SUHYLRXV� VWXGLHV�� WKH� LQWHUQDO�
XUHWKUDO�PHDWXV�FRQVLGHUHG�DV�]HUR�DQG�GLVWDO�XUHWKUDO�PHDWXV�
FRQVLGHUHG�DV����WK�SHUFHQWLOH�ZKLOH�PHDVXULQJ�896�WKLFNQHVV�
(2,6,7). In the midsagittal plane, thickness of the urethrovagi-
QDO�VSDFH�ZDV�PHDVXUHG�DW�WKH���WK��SUR[LPDO�VHJPHQW�����WK�
�PLGGOH�VHJPHQW���DQG���WK�SHUFHQWLOH��GLVWDO�VHJPHQW��RI� WKH�
XUHWKUD������)LJXUH����

Measurements were taken three times for each and median 
value was recorded to ensure reliability. Ultrasonographic exa-
mination took about 20 minutes for each participant. 

Figure 1. Ultrasonographic (a) and graphical (b) presentation 
of urogenital anatomy and urethrovaginal space 

%��EODGGHU��63��V\PSK\VLV�SXELV��7��WUDQVGXFHU��8��XWHUXV��896��XUHWKURYDJL-
nal space, R: rectum

Main outcome of this study was the correlation between 2D:4D 
ratio and ultrasonographic measurements of UVS. All analyses 
ZHUH�SHUIRUPHG�RQ�6366�YHUVLRQ�����6366�,QF���&KLFDJR��,/��
USA). Shapiro- Wilk test was used to determine whether vari-
ables are normally distributed. Data are given as mean ± stan-
dard deviation or median (minimum - maximum) for continu-
RXV�YDULDEOHV�DFFRUGLQJ�WR�QRUPDOLW\�RI�GLVWULEXWLRQ��3HDUVRQ�RU�
6SHDUPDQ�FRUUHODWLRQ�FRHI¿FLHQWV�ZHUH�FDOFXODWHG�WR�HYDOXDWH�

UHODWLRQVKLSV�EHWZHHQ�FRQWLQXRXV�YDULDEOHV��3��YDOXHV�RI� OHVV�
WKDQ������ZHUH�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW�

7KH�PHDQ�DJH�RI�HQWLUH�FRKRUW��Q ����ZDV���������������UDQJH�
����������7KH�PHDQ�RI�896�OHQJWK�ZDV������������������PP��
7KH�PHDQ�RI�896�WKLFNQHVV�ZDV�������PP�IRU�SUR[LPDO�VHJ-
PHQW�������PP�IRU�PLGGOH�VHJPHQW�DQG����PP�IRU�GLVWDO�VHJ-
PHQW��7KH�PHDQ�ZLGWK�DQG�OHQJWK�RI�ULJKW�KDQG�ZHUH�������PP�
DQG��������PP�� UHVSHFWLYHO\��0HGLDQV� RI� VHFRQG�� DQG� IRXUW-
K�GLJLW�OHQJWK�RI�ULJKW�KDQG�ZHUH������P�DQG������PP��UHVSHF-
WLYHO\��0HDQ�ZLGWK�DQG�OHQJWK�RI�OHIW�KDQG�ZDV������QPP�DQG�
�������PP��UHVSHFWLYHO\��0HGLDQV�RI�VHFRQG��DQG�IRXUWK�GLJLW�
OHQJWK�RI�ULJKW�KDQG�ZHUH������PP�DQG������PP��UHVSHFWLYHO\��
�'���'�UDWLR�ZDV�������������IRU�ULJKW�DQG�������������IRU�OHIW�
KDQG��6XPPDU\�RI�SDUWLFLSDQWV¶�FKDUDFWHULVWLFV��DQWKURSRPHWULF�
DQG�XOWUDVRQRJUDSKLF�PHDVXUHPHQWV�DUH�JLYHQ�LQ�7DEOH���

Table 1. Summary of characteristics

RESULTS

 

 
Age (y) 28.61 ± 3.26 
Height (cm) 161.13 ± 5.00
Weight (kg) 68.00 ± 9.70
Body mass index (kg/m2) 26.15 ± 3.22
UVS measurements (mm)

UVS length 19.2 (16.7 - 27.1)
UVS thickness- Proximal segment 10.8 (9.3 - 14.5)
UVS thickness- Middle segment 10.5 (8.5 - 14.3)
UVS thickness- Distal segment 10.0 (8.3 - 14.1)

Right hand measurement (mm)
Width 82.22 ± 8.43
Length 174.38 ± 10.88
2nd digit length 69.3 (60.2 - 84.9)
4th digit length 72.7 (60.0 - 83.0)
2D:4D ratio 0.99 ± 0.04

Left hand measurement (mm)
Width 82.61 ± 8.06
Length 176.09 ± 12.52
�QG�¿QJHU�OHQJWK 71.1 (61.3 - 86.5)
�WK�¿QJHU�OHQJWK 70.1 (60.7 - 93.7)
2D:4D ratio 0.99 ± 0.05

Data are given as mean ± standard deviation or median (minimum - maxi-
mum) for continuous variables according to normality of distribution.
UVS: urethrovaginal space, 2D:4D: second to fourth digit ratio, y: year, m: 
meter, cm: centimeter, mm: millimeter, kg: kilogram
Right 2D: 4D ratio was negatively correlated with UVS length 
�S ��������U ����������/HIW��'��'�UDWLR�ZDV�QHJDWLYHO\�FRUUHOD-
WHG�ZLWK�896�OHQJWK��S ��������U ����������5LJKW��'���'�UDWLR�
was negatively correlated with the thickness of UVS proximal, 
PLGGOH�DQG�GLVWDO�VHJPHQW��S ��������S �������DQG�S ��������
UHVSHFWLYHO\��� /HIW� �WK� GLJLW� OHQJWK�ZDV�SRVLWLYHO\� FRUUHODWHG�
with proximal segment of UVS thickness (p= 0.024, r= 0.404). 
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Right 2D: 4D ratio was negatively correlated with UVS length 
�S ��������U ����������/HIW��'��'�UDWLR�ZDV�QHJDWLYHO\�FRUUHOD-
WHG�ZLWK�896�OHQJWK��S ��������U ����������5LJKW��'���'�UDWLR�
was negatively correlated with the thickness of UVS proximal, 
PLGGOH�DQG�GLVWDO�VHJPHQW��S ��������S �������DQG�S ��������
UHVSHFWLYHO\���/HIW��WK�GLJLW�OHQJWK�ZDV�SRVLWLYHO\�FRUUHODWHG�ZLWK�
SUR[LPDO�VHJPHQW�RI�896�WKLFNQHVV��S ��������U ���������/HIW�
2D: 4D ratio was negatively correlated with the thickness of 
896�SUR[LPDO��PLGGOH�DQG�GLVWDO�VHJPHQW��S ��������S �������
and p= 0.003, respectively) (Table 2).

Table 2.�&RUUHODWLRQ�EHWZHHQ�KDQG�DQG�XUHWKURYDJLQDO�VSDFH�
measurements

UVS: urethrovaginal space, 2D:4D: second to fourth digit ratio

�&RUUHODWLRQ�LV�VLJQL¿FDQW�DW�WKH������OHYHO����WDLOHG��

7KH�SULQFLSDO�LPSOLFDWLRQ�RI�WKH�FXUUHQW�UHVXOWV�LV�WKDW�D�VLJQL¿-
cant negative correlation was detected between both right and 
left hand 2D: 4D ratio, and UVS measurements. It was claimed 
that not only in postnatal life but also fetal androgen exposure 
has an effect on female genital anatomy. Thus, this study also 
provides a data to the growing body of research, which sup-
SRUWV�WKH�HIIHFWV�RI�LQWUDXWHULQH�KRUPRQDO�VWDWXV�WR�¿QDO�FKDUDF-
teristics of urogenital anatomy.

 The second to fourth digit ratio (2D: 4D) is a sexually 
dimorphic trait and variations have been reported in different 

HWKQLF�DQG�JHRJUDSKLF�JURXSV����������/XWFKPD\D�HW�DO��KDYH�
shown that high levels of fetal sex hormones derived from 
VDPSOHV�RI�DPQLRWLF�ÀXLG�DUH�FRUUHODWHG�ZLWK��'��'�DW�DJH�WZR��
with low 2D:4D associated with high fetal testosterone relati-
YH� WR� IHWDO�HVWUDGLRO� ������)LQJHU� OHQJWK�DQG� WKH�GLIIHUHQWLDWLRQ�
of the urogenital tract are both controlled by the Homeobox 
genes Hox A and D, thus, 2D:4D is thought to be a somatic 
PDUNHU�RI�SUHQDWDO�VH[�KRUPRQH�H[SRVXUH�������,Q�WKH�OLJKW�RI�
this evidence, a correlation may be reasonable between anato-
mical characteristics of urogenital system and anthropometric 
PHDVXUHPHQWV� RI� ¿QJHUV�� ,Q� D� VWXG\� GHVLJQHG� LQ� D� JURXS� RI�
SDWLHQWV�XQGHUJRLQJ�XURORJLFDO�VXUJHU\��D�VLJQL¿FDQW�FRUUHODWLRQ�
was found between stretched penile length and 2:4 digit ratio 
������)URP�J\QHFRORJLF�SRLQW�RI�YLHZ��LQ�D�VWXG\�H[DPLQLQJ�WKH�
UHODWLRQVKLS� EHWZHHQ� ¿QJHU� OHQJWKV� DQG�ZRPHQ� UHSURGXFWLYH�
health, later age at menarche, heavier menses bleeding and 
G\VPHQRUUKHD�IRXQG�WR�EH�DVVRFLDWHG�ZLWK�����GLJLW�UDWLR�������
Several studies found 2D:4D to be associated with reproducti-
YH�FDQFHUV����������

 In the past, the female prostate was considered as a 
non- functional gland remaining immature throughout life from 
fetal life to the advanced stage (22). Afterwards, many anatomi-
cal and vascular studies, which detailed functional and structu-
ral characteristics of urethrovaginal space, have been conduc-
WHG�DQG�UHIHUHQFH�WKLV�DUHD�ZLWK�GLIIHUHQW�WHUPV�VXFK�DV�VNHQH¶V�
gland, female prostate and G- spot. Wimpissinger et al. have 
XVHG�SHULQHDO���'�86�WR�VWXG\�WKH�IHPDOH�SURVWDWH�LQ�VXEMHFWV�
and showed a hyper echoic structure spanning the entire length 
RI�WKH�XUHWKUD�DORQJ�WKH�DQWHULRU�ZDOO�RI�WKH�YDJLQD�������,Q�������
*UDYLQD�HW�DO��GHVFULEHG�WKH�REMHFWLYH�PHDVXUHPHQW�PHWKRG�RI�
urethrovaginal space thickness with 2-D US (7). Zaviacic et al. 
demonstrated that the female prostate was histologically similar 
to the male counterpart but different in morphology and function 
�������%DWWDJOLD� HW� DO�� GHPRQVWUDWHG� WKH�K\SHU�HFKRLF� VWUXFWX-
res contained in the urethrovaginal space with small volumes, 
D�JODQG�OLNH� DVSHFW� DQG�QR� ULFK� YDVFXODUL]DWLRQ� RU� EORRG� ÀRZ�
E\���'�86������7KHVH�¿QGLQJV�H[DFWO\�FRUUHVSRQG�WR�WKH�KLVWR-
logical description of the female prostate. Although, it has not 
claimed clearly yet, a functional correlation was found between 
thickness of urethrovaginal space and ability to experience the 
YDJLQDO�RUJDVP�������������7KH�DQDWRPLF�UHJLRQ�LQFOXGLQJ�GLV-
WDO�XUHWKUD��YDJLQD�DQG�FOLWRULV�GHVFULEHG�E\�2¶&RQQHOO�HW�DO��DV�
WKH�µORFXV�RI�IHPDOH�VH[XDO�IXQFWLRQ¶�DQG�WKHVH�WLVVXHV�DURXQG�
WKH�GLVWDO�XUHWKUD�EHFRPH�HQJRUJHG�ZLWK�VH[XDO�DURXVDO�������
Additionally, there is evidence that sexual functions are affected 

UVS measurements

   Length
Thickness
Proximal 
segment

Thickness
Middle 
segment 

Thickness
Distal 

segment 
Right hand measurements

Width
r 0.154 0.290 0.115 0.003

 p 0.408 0.114 0.537 0.988
Length r 0.012 0.139 -0.018 -0.019
 p 0.948 0.454 0.923 0.917
�QG�¿QJHU�OHQJWK r -0.008 0.135 -0.076 -0.155
 p 0.967 0.469 0.683 0.406
�WK�¿QJHU�OHQJWK r 0.145 0.268 0.035 -0.014
 p 0.437 0.145 0.854 0.941
2D:4D ratio r -0.478* -0.503* -0.474* -0.462*
 p 0.007 0.004 0.007 0.009
Left hand measurements

Width
r 0.163 0.228 0.123 0.045

 p 0.380 0.217 0.511 0.812
Length r 0.124 0.298 0.140 0.098
 p 0.507 0.104 0.452 0.601
�QG�¿QJHU�OHQJWK r 0.053 0.211 -0.020 -0.102
 p 0.776 0.254 0.915 0.586
�WK�¿QJHU�OHQJWK r 0.232 0.404* 0.151 0.083
 p 0.209 0.024 0.419 0.656
2D:4D ratio r -0.511* -0.557* -0.511* -0.509*
 p 0.003 0.001 0.003 0.003

DISCUSSION
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DIWHU�XURJHQLWDO�VXUJHULHV�LQYROYLQJ�WKLV�UHJLRQ�������7KHVH�GDWD�
strengthen the relationship between UVS and sexual function. 
In the perspective of these evidences, it is concluded from our 
results that 2D:4D may be also associated with sexual function, 
but further studies are needed to support this hypothesis.

 The main strength of the present study is the elimi-
nation of possible confounders that might affect the anatomi-
FDO�IHDWXUHV�RI�XUHWKURYDJLQDO�VSDFH��7R�LPSURYH�REMHFWLYLW\�RI�
urethrovaginal space measurements, we included only nullipa-
rous patient with normal BMI and we excluded patients with any 
VWDJH�RI�YDJLQDO�SURODSVH��KLVWRU\�RI�SUHYLRXV�SHULQHDO��DQWL�LQ-
continence surgery, increased androgen levels and decreased 
ovarian function due to their potential effects on UVS. Although 
the strict selection criteria create a unique study population, 
EURDGHQLQJ�RI�H[FOXVLRQ�FULWHULD�FDXVHG�VPDOO�VDPSOH�VL]H�DV�
WKH�PDLQ�SRWHQWLDO�OLPLWDWLRQ�RI�WKH�SUHVHQW�VWXG\��2Q�WKH�KDQG��
to best of our knowledge, the relationship between 2D:4D and 
any anatomical region in the female genital tract has never 
EHHQ�HYDOXDWHG��\HW�� �1RWZLWKVWDQGLQJ�WKH�OLPLWHG�VDPSOH�� WKH�
study adds new insights to the growing body of research regar-
ding clinical implications of 2D:4D. Although, the fact that UVS 
is still under investigation, can be considered as a weakness of 
the study, the data gained from this study may be of assistance 
to elucidate this region which is of recent interest to researc-
hers.

� 7KH�¿QGLQJV�RI�WKH�FXUUHQW�VWXG\�KDYH�VKRZQ�D�VLJQL-
¿FDQW�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�ERWK�ULJKW�DQG�OHIW�KDQG��'��
4D ratio, and UVS measurements. Digit ratios have been used 
as a marker of intrauterine hyperandrogenism and UVS measu-
rements have been shown to be greater in individuals with and-
rogen exposure in fetal life. Based on the relationship between 
896�DQG�VH[XDO�IXQFWLRQ��LQVLJKWV�JDLQHG�IURP�WKHVH�GDWD�ZLOO�
serve as a base for future research investigating whether fetal 
androgen exposure affects sexual function in reproductive life. 
The present study has also provided additional evidence with 
respect to anatomical features of UVS. 

���.UDQW]�.(��,QQHUYDWLRQ�RI�WKH�KXPDQ�YXOYD�DQG�YDJLQD��D�PLF-
URVFRSLF�VWXG\��2EVWHW�*\QHFRO������������������±���

���%DWWDJOLD�&��1DSSL�5��0DQFLQL�)��0DQFLQL�)��$OYLVL�6��'HO�)RUQR�
S, et al. 3-D volumetric and vascular analysis of the urethrova-
ginal space in young women with or without vaginal orgasm. J 
6H[� 0HG� ������ ������ ����±���� KWWSV���GRL�RUJ�� ��������M������
����������������[�

���2¶&RQQHO�+��'H/DQFH\�-���&OLWRUDO�DQDWRP\�LQ�QXOOLSDURXV��KH-
althy, premenopausal volunteers using unenhanced magnetic 
UHVRQDQFH�LPDJLQJ��-�8URO������������������±���KWWSV���GRL�RUJ��
�����������MX������������������F��
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QDUUL]�5�*HQLWDO�GXSOH[�'RSSOHU�XOWUDVRQRJUDSK\�EHIRUH�DQG�DI-
ter sexual stimulation in women with sexual dysfunction: Gray 
VFDOH��YROXPHWULF��DQG�KHPRG\QDPLF�¿QGLQJV��)HUWLO�6WHULO�������
���������±���KWWSV���GRL�RUJ����������M�IHUWQVWHUW�������������
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