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S u 111 mary 

J'hi;, pro:,pccti\'e study W<lS done lo evaluate the ability of ovarian volume, mcclsurcd by tranS\',lgJncll 
�~�<�l�l�w�g�r�.�l�p�h�y�,� to predict ovarian response in induction protocols. A total of 75 women pre:,enting with 
prim My I secondary infertilit y, at manipal Assisted Reproduction Centre, Department of �O�b�s�t�e�t�r�i�c�~� and 
Cyn.wcology, Kasturba Medical College, Manipal were included in the study. They were divided into :i 
gruup:,. Croup-! -<30 years (n=45), Group II 31-35 years (n=23) and Group III 36-40 years (n=7). It vvac., 
found that the mean volumes of smelli er ovaries were 3.9 ± 2.6 cm3 in Group-ll and 2. 7 ± 0.80 cm3 in Croup 
Ill. The mean lot a I ovarian volume also decreased as age increased, from 10.1 ± 5.9 on3 to 8.3 ± 3.0 em' . All 
were mduced with clomiphene citrate SOmg from Day 2 to Day 6 of the menstrual cycle. The lllL'clll 

number of follicles i11ereased \•vith the increase in volume of smaller ovary (3.2 ± 1.9 in ovaries mea;,uring 
< 3cm' to 4.0 ± I A in ovaries measuring > 9 cm3). As the total volume was< 8.6 cm3, 4.8 ± 2.5 when the 
vulunw was> 22.2 cm3). Size of follicles and endometrial response to ovulation induction did not ,-,uy 
with the <)\'ari an ,·olume. 

Introduction 

1\t p1·esent c1 limit ed number of factors predict 
O\'MJ,m �n�'�~�p�o�n�s �i �v�c �n �c�s�s� and the occurrence of pregnancy 
bdore ,1 cvck ol c1ssisted �r�q�~�r�o�d� uction technology (ART). 
Ad \'anced materna! age is associated with reductions 
1n �~�u�c�C�l �' �'�-�~�r�u�l� stimul ation, clinical pregnancy and live 
birth rate;, in women pursuing ART We need some easy 
predictor;. to predict ovarian response to ovulation 
induction, 1\'h ich Me easy m1d cheap before starting these 
t11nC' �n�m�~�u�m� i ng c1nd C'Xpcnsive (ART) procedures. 

It �h�.�1�~� been "tated that, some women with small 
<>\ MJ,ul �~�1�/�l�'� on ullrasnund demonstrated poor response 
to �~�u�b�~�c�q�u�c�n�l� controlled ovarian stimulation. To 
�~�u�b�;�,�t�;�U�l�t�l�c�l�l�c� this observation we undertook a prospective 
-,tud y t<H'\'clluatc the abilit y of ovarim1 volume measured 
b) tran"' .lg,Jnal sonography, obtained preceding 
treatment, to prcdJCt O\'cHian response. 
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Materials and Methods 

A total of 75 women presenting with primary I 
secondary infertilit y, at Manipal Assisted Rep rod uclion 
Centre, Department of Obstetrics & CynaL'cnlogv , 
Kasturba Medical College, Manipal, were included in 
the study. They were divided into 3 groups. (;roup-! ­
<30 years (n=45), Group-Il31-35 years (n=23) c1nd Crouf• 
III 36-40 years (n=7). All were induced with clomiphene 
citrate SOmg from Day 2 to Day 6 of the menstrual cycle. 
Ovarian response was observed in the fi rc;t cycle ol 
ovulation induction. 

Transvaginal ultrasonographic evalu,ltion wa;, 
done using Ultra mark4 machine with Smhi' probe alter 
emptying the bladder. Transverse and long-1 tud tnal 
scans are done and ovarian size was notC'd. ( )v,Hiclll 
volume was then calculated by the Ellipsoid rormulc1. 

01 x D2 x D3 x 0.523 =Volume of the Fllipc,oid. 



Where [)1 is the ma;..imum transverse diameter 
c1nd LY2 �~�.�~�t�h�e� ,m tcrior-posterior die1meter and 03 is the 
lungltudlllcll dianwtcr of l'clCh 0\ ' <lr\ ' . Following terms 
11 l'n· u-.cd lor ane1lvsio. of<'' arian volumes. 

\ ol UlllL' of the sma llcr O\'arv- Volume of the small er of 
till' tii'Oll\ 'ane;. 

Total ovarian volume- The sum of right and left ovarian 
\'Oi ume 

The ovari an volume th us obtained was taken to 
correi<Jte with the ovarian response in terms of number 
of follicles, o.ize of the fol l icles and the endometrial 
rL'O>pllllSL'. 

The data was fed into computer in D-base and 
�a �n �,�l �l �:�- �· �~�<�· �d� using the statistical package SPSS. Means of 
d ill erent groups were compared by one-way cu1alysis of 
\'cHitlnh followed by Duncan;. multiple range test. 
Percentages were compared using chi -square test. p 
\'cllu c < 0.05, was considered stati sti call y signi f icant, 
grapho. were drawn using the Harvard Graphics. 

Results 

Our study showed that as the maternal age was 
incrcc1sing, the mean volu mes of the small er ovaries as 
well clo. mean total ovarian volumes were decreasing 
(Table 1). However, th is was not statisticall y significant 

Tmnsvaginnl sonugm/'1111 in inrluctum of ouuillllon 

(p<0.05). 

To exan1ine the Cll rrelation bc!ll 'l'l'll (l\ 'clrl dll 
volume and the 0\'arian response in term-. olnu �m�b�e�r�~� 1 >I 

fo ll icles, the size of fo ll icles (mm) and llw cndonwtri,d 
response (m m) the volume;. of the o.millll ·r o\'cli' V Wl'f'! ' 
categor ized in to 3 ca tegorics: 

Category I < 3cm 3, number of subject-. 11 l'rc· )5, 
Category II 3 to 9 cm3, number of subJect" were .)6, 
Category Ill > 9 cm3, we had-± subjects. 
Simil arly the total ovari an volumes were also C<l tcgori/ed 
into 3 categories: 
Category I < 8.6 cm3, we had 40 subjcch. 
Category II 8.6 to 22.2cm1, we had 31 subjl'Cls. 
Category III > 22.2 cm3, we had 4 subject:.. 

It was observed that ,1;. the I'Oiumc of the �~�m�,�l �l�l �v�r� 

ovary and total ovarian volumes were in l rcasin g ilw 
mean number of fo llicles was increa;. i.ng. 1-!uwever tlwrv 
was not much of difference in the size of lolli clco. or tlw 
endometrial response (Table ll to V). 

Discussion 

A limi ted number of �f�a�c�t�o�r�~� pn·dict O\'cli'Jdll 
responsiveness and occurrence of prcgm111cy. 0\',Hiclll 

volume has been used as one of the indicators of 0\'Mi clll 
reserve and predictors of ovarian response. In our stud v 

we found that the mean ovarian volume was decre,bin g 

Table I T he Relationship of Ovarian Volume to Maternal Age (n=75) 

Age 

< 30 
3 1-35 

36--±ll 

p \'cllu c 

No. of Mean Volume of Smaller 
Subjects Ovary (cm3) 

-±5 3.9 ± 2.6 
23 3.9 ± 4.7 

7 2.7 ± 0.80 

0.67 

Table II Ovari an Volumes and the Ovarian Response (n=75) 

Ovarian Volume No. of No. of* 
cm3 Subjects Follicles 

Vol of Smaller Ovarv 
< 3 
\-Y 

> 9 
p 1 aluc 

Total 01'arian Vol 
< tl.6 

8.0-22.2 
> 22.2 
1 1 alue 

* = �V�,�1�l �u �e�~� arc Mean± SO 

35 
36 
4 

40 
31 
4 

•• ... 

3.2 ± 1.9 
4.1 ± 2.0 
4.0 ± 1.4 

0.19 

3.4 ± 2.0 
3.9 ± 1.9 
4.8 ± 2.5 

0.32 

Mean T otal Ovarian Vo lume 
(cm 3) 

Size of* 
Follicles 

21.6 ± 5.8 
21.5 ± 6.6 
18.5 ± 9.3 

0.64 

21.1 ± 5.9 
22.0 ± 6.5 
19.2 ± 9.7 

0.66 

LO. l ± 5.'1 
10.2 ± 10.2 

8 .3 ± 3.0 

0.82 

Endometri al* 
Response mm 

'1 .. \ - 2.5 
Y.2 ± 2.2 
G.O :t I .8 

() .ll3 

YS ± 2.-l 
o.Y :t 2.2 
6.0 ± 1.8 

0.02 

IllY 
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Table I II The Ovarian Volumes and the Ovarian Response (size of follicles) n=75 

Ovarian Response 
Ovarian No. of Size of follicles- mm 
Volume �~�u�b�j�e�c�t� 

c Ill 1 > 14 15-18 > 18 

\ nlume ol 
'->maller ( ), .1n· 
< 

�~� v:; (<±6.7"o) 5 (1-!.3%) 3 (8.6'X,) �?�~� (77.1 '/.,) ' _; 

�~ �- �L�J� 1(l (48"o) 5 (13.9%) 3 (8.3%) 28 (77.8";,) 
.> L) ..j (5 .3%) (25%) 1 (25'1o) 2 (50%) 
lot,1! 75( lOO"o) 11 (14.7%) 7 (9.3'Yc,) 57 �(�7�n�'�~�o�)� 

fotill (h'cH I<111 

Volume 
< K.6 -fO (53.3%) 7 (17.5%) 2 (5%) 31 (77.5%) 
0.6-22.2 31 (41.3%) -. 

c) (9.7%) 4 (12.9°/,) 24 (77.-!%) 

> 22.2 ..j (5.3%) 1 (25%) 1 (25'Yc,) 2 (50%) 
llllcll 75(100'1..) 1 L (14.7%) 7 (9.3%) 57 (76'1.,) 

Table IV f he Ovarian volumes and the Ovarian response (Number of follicles) n=75 

Ovarian 
Volu me 
c Ill 1 

\'olumc ol 
�~�m�a�i�l�e�r� ( h 'cH\. 

< j 

> 9 
-Iota I 

fotal 0\'cHian 
\'ulumc 
< 8.6 
8.6-22.2 
> 22.2 
l olcll 

No. of 
Subjects 

35 (-l-6 .7"o) 

3h ( -!8" o) 
-! (5.3°'o) 

75 (100%) 

-!0 (53.3%) 

3 1 (<±1.3"o) 
-1- (5.3">o) 

7c:; ( �l�O�O�'�~�o�)� 

Ovarian Response 
No. of follicles- mm 

<3 >3- <8 

21 (60%) 14 (40%) 

14 (38.9%) 22 (61.1'/.,) 

1 (25%) 3 (75%) 

36 (48%) 39 (52%) 

22 (55%) 18 (45%) 

l3 (41.9%) 18 (58J'Yc,) 

1 (25%) 3 (75"1r,) 

36 (48%) 39 (52"o) 

Table V: The Ovarian Volumes and the Endometrial Response n=75 

Ovarian 
Volume 
c 1111 

\'olume ol 
'->mallcr ()I'M\' 

< ) 
�~�-�l�J� 

'> L) 

l otal 
r otal 01 ' cll'lc111 

\olumL' 
< 8.6 
'\ h-22.2 
> 22.2 
lo l c1l 
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No. of 
Subjects 

)C) (.f6.7"•o) 

36 (48"•,) 
-! (5.3"o) 

75(100%) 

-1-0 (53.3"•o) 
\1 (-!l.3"•o) 

-1- (5.3"'o) 
7S(100"o) 

Endometrial Response 
Poor Good 

<8mm 

9 (25.7%) 

5 (13.9%) 
3 (75%) 

17 (22.7%) 

8 (20%) 
6 (19.4%) 
3 (75%) 

17 (22.7%) 

>8mm 

26 (74.3%) 
31 (86.1%) 
1 ( 25%) 
58 (77.3'Yo) 

32 (80%) 
25 �(�8�0�.�6�'�~�1�,�)� 

1 (25u/o) 

58 (77.3'X,) 

p value 

0.77 

, 

0.-1-4 

p value 

o.n 

p value 

O.lll 

0.03 
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c1;, the materne1 ! age was increasing. A ndolf et al (1997) 
h,1d �n�w�a�~ �u�r �c�d� ov,ui an volume bv ultrasound in the age 
group tl l -Hl-70 ycaro. and h.e1ve found that the ovarian 
SILl' dcLTcases wi th age in all women. Santiago and Jairo 
( lYI:lY ) ha l'e studied 512 pe1 tients who underwent oocyte 
retri ends lo r in vitro fertili zation and concluded that 
women's age had a negati ve eff ect on (IV F) success that 
is more pronow1Ccd after the age of 36. Syrop et al (1995) 
studied 188 wom en initiating their fir st cycle of assisted 
reproduct ion. In thi s study ovarian v olume was 
corrclc1ted poorl y with age (r=0.073) and did not change 
signi f ic,1nlly w ith age in their patient population. Total 
ovari an volume W<1S a significant variable beyond age 
i.n p redicting cycle cancell ati on, peak E2 concentration, 
number of oocytes retrieved and number of embryos 
resulting from a cycl e. H owever, it was not predictiv e of 
clini cal pregnancy rate (PR). Volume of the smaJler ovary 
was a signifi cant predictor beyond age in predicting peak 
E2 concentrati on, number of oocvtes retri eved, number 
of embn os from ,1 cycle and cl ini C<ll PR. 

Mensah et a! (1996) ha vc p roven that three­
dimeib ional ovarian vo lun1e measurem ent were not 
signif icantl y diff erent fr om ovari an volume calculated 
from 3 dimension. So in our study we calculated the 
0\'M ian I'O iume by measuring the 3 diameters and using 
the form ul a of volume of the Ell i psiod = D1 x D2 x D3 x 
0.523. H igins et a I (1990) have proved that inter observer 
ve1ri e1 ti on in ovari<1n vol urne measurements is extren1ely 
low C1S determined by TVS. So in e1 ny infertilit y workup 
the bC1sCll ovarian volume can be done by anyone. 
Wittmaack et a! (1994) have conducted that follicular 
size is a useful indi cator of oocyte recover y and 
fert ili zation fo r optimal results volume of >1 ml w hich 
corresponds to folli cle d ie1meter of > 12mm and not larger 
than 7ml (2-l mm ). For d uring hCC administrati on the 
number of c1dequate size fo llicl es is more important than 
si:te of lc,l d ing fo il iclc . 

i\ mir et a! (1997) he1ve tested the hypothesis that 
small ovaries me<lsu red on transvaginal sonography are 

., 
' 

Transvag inal sunn:.; mphtt in illllu ctwn o( ouulutwn 

associated w ith a poor reo.ponsc tool' tii <lliun llldtt l ti <lll 
by human menopausal gonadotrophin:- lor l\'1 111<' 
patients were divided into :2 categorie-, , 01 Mi cln n1lunw 
less than< 3 cm 3 and > 3cm3 Thcv fou nd thattlwrL' 11 ,h 

strong associati on between l1\'clrian volum•· ,md cl\·,m ,ln 
reserve. Sm all ovaries wcrC' assocJtltl'd w ith �~�' �' �"�' �'� 

response to hMG and a very high canccll ,1tion r<1ll' . Jlw 
smaller ovaries needed hi gher dose of h ['viC; to gl'l ,1 gc H 'd 
response to ovulation ind uct ion. 

In the present study i t was found th,lt whl'n tlw 
volun1es of srnaller ove1ri es and total O\'clri,ln �v�u �l �u�n �w�~� 

increased there was increase in the me,ln number ll f 
follicl es. 

The above discussion wou ld lead tu tlw 
conclusion that smaller the ovari <lll volume, pl>OrL·r 
w ould be the response to O\'ul ation induction. II L' Jlu ' 
we would recommend measurement of h,h ,ll tl\ 'cl ri clJ1 
volume prior to ovu la ti on induction ,md if tlw Jlll'c lll 
volume of smaller ovary w c1s fo und less th,1n �~�e �m �'� cl! l <' 
could step up onde1 ti on ind ucti on by �u �~ �i�n �g� hullld/ 1 
menopausal gonadotrophins along with clomiphcnl' 
citrate for getting better ovari an response. 
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