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Summary 

!\ retrospecti ve study was done of 107 cycles o f lUI in 61 vvomen w ho conceived after in-.em ina l ion ll'i th 
�c �r �y�o �p�r �e�~�e �r�v �c �d� d onor semen. The dose of clomiphene citrate, number o f prc-ondatory fo lli cle-. and the 
d ic1mctcr of d ominant fo il icle at the time of gi v in g H CG to tri gger onda ti on 1-va" stud icd in tlw-.c c1 clc'> 
and compari son was made between the cycles in w hich the women concci, ·cd and in the cc1rl ier C\ cic-. in 
w hich they did not concci ve. Sim ul tancously, the eff ect of C lomiphene Citrate on number of fo il iL: Ics ,md 
its effect on chances o f concepti on w as also stud icd. There was greater number of p re-ovul atory lo l l iL ]c-., 
in the cycle in w hich the women conceived compared to the earli er cycles. The diameter of domin,lllt 
fo lli cle �~�o�v�a�s� no t signifi cantl y diff erent in conception and nonconception cycle, neither was the do-,L' ol 
clomiphene citr ate used . There was no unifo rm change in folli cular number or d iameter w ith change in 
dose of CC. It is cone! uded tba t though the chances of conception arc m ore w ith more number of foil iL Icc, 
yet U'>L' of higher dose of clomi phene citrate does not lead to increase in number of prc-ondatory fol l icle-. 
or in the chance o f concepti on. 

Introduction 

'I here M l' \ 'clrious fclc tors w hi ch can aff ect the 
'>UCCL's'> of an\' in fer tilit y thc r c1 py in clu d in g donor 
insemination. rhc age of woman, d ura li on of infertilit y, 
tubo-perit om'cll statue,, endocrinological abnormaliti es 
and other causes o f unc>-.plaincd infertilit y arc few of 
those facto r'> w hich remain stati c between cycles over a 
short dur,lt ion of tim e. The facto rs w hich change w ith 
e1·cn· cyck• cli'C the amount of ovari an �~�t �i�m�u�l �a �t�i �o �n� g iven, 
the numbn of pre-ovul atory fo lli cle;., the diameter of 
dommanl fol l icle al w hi ch H CG is g iven to tri gger 
01 ulation clnd Lhc qualit y of semen used for the part1cular 
procedure. 

The chances of conception arc increased w ith 
mcrec1sed number of pre-ovul ato ry fo lli cics and proper 
timing of lll'>L' Illin al io n �( �l �~ �d �w�a �r�d �s� & Brod y, 1995). 
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C lomiphene citr ate is given d uring donor in'>L'Il1tn,llton 
as it ensures folli cul ar development and inL rL' ,l'>l'.., tlw 
number of follicl es (W ong et a!, 1989). ln mo-.,lol the ;\ 1\ I 
p rocedures the timi11g of insemination i;. ba-,cd 011 g i1 ·1ng 
HCG as a surrogate LH surge after the domin,lnl folliLic 
reaches a particular diameter. The fo lli culclr m,1turil1 1-. 
said to have occurred w hen the dom inant fo ll iLic rL·aclw-, 
18 to 24mm in diameter. 

If we study the concepti on and notlUlllLcpliotl 
cycles 111 the group of women who coJKL'J\'L' ,liter mtr,l 
uterine inseminati on (IU I) wtlh donor '>l'lllL'n Llwn Llw 
effect of age, durati on of inferl tlt ty, tubal st,ltu-.,, LL'n IL ,11 
factor , m ale i n fer til i ty status and other �L�c�l�l�~�'�>�L�'�'�>� of 
unexplained infertility can be negated ,1, lhc'>L' fador-, 
do not change in a parti cular woman n1·er a c,horl pcnod 
of tim e. Thus, the study of these cycle-, gi1 L''> uc, ,1n 
opportunity to sec the effect o f fo lli cuiM tlumlwr , 



... 
lui ii LUiM d iel l1lcler clnd CC dose on chances of pregnancy. 

�T�h �1 �~� 1\'ch a retro:-. pecti\ 'C :-. tudy of women w ho 
lllllll'll L'd cl l ll'r l U I \\ lth crvopre:-.L'J'\'Cd donor �~�e �m �e �n� to 
tllld Lllil the dilil' rcncc in '> llm u lcl ti on g t\ 'en, number of 
[lrL' -ll\ ulelttll'l lo lll c le" lw l u1·e g1\'l ll g J ICC and the 
dlelllll'lcr (ll domlll elnt folli cle c1 llhc t ime o f g ivin g HCC 
1n the L I 'C ic in w hi ch the:-.c women conceived and earli er 
Ll'lie" 1n tlwc,c 1\'0ml' n in w hi ch thev did not concei ve. 
The onil' other 1 ari able was the cryopreserved sem en 
-,ample but i h d fccll\'ilS controlled by inseminati on w ith 
cl cni iLelllel 'ei of moti le sperm count (5m ill ion / m l). 

Materi al and M ethods 

Three hundred & thirty pati ents were accepted 
for donor i nsem incll ion with cryoprserved semen during 
the period of Dec., 1997 to Apr il , 2000 at Srij an, Centre 
for J\ -,-,istcd !Iuman Reproducti on, Patna. Detai led 
hi-,tun 1\'eh tah.en. V IJRL of both partners 1vas done. 
131ood group ing and Rh ty ping of recipi ent couple was 
dom•. I he onl y prerequisite was el l least one patent tube 
on I I . �~�.�C�.� () l h e r i n v c �~� l i g at i o 1; s I i k e d i agnosti c 
lelf-lel J'O-,COf-l) ellld -,crum prolactin 1\'Cre done if required . 
l·olliLtilcH '> l im ul el li un \\'as done ll'i lh CC 50 to 150 m g 
from 2'' to 6'1 del \ o f the cycle. Fo lli cular monitorin g 
1\'eh -,teHIL'd !rum I 0'11 day of the cycle using 5 MH z 
tl·alb\'clgi nell p t·ubl' clnd 5,000 I. U. of H .C.C. was given 
1.1'11 . \\'hen the -,i/e of the leading fo llicl e reached 18-
2-J.mm. \ \ ' ri lt cn COibent was taken fr om the couple. lUI 
11 eh done onl y once in each cycle w ith Makler cannula. 
O.'i mluf cryopreserved semen was used for intra-uterine 
insemineltion w hich was d one about 36 hours after HCG 
injection. C ryoprcscrved semen w as used aft er checking 
the number of moti le spermatozoa, the cut-off point being 
ell �l�c �e �l�~�t� 'i mil li on motil e sperm / mi. IUl was d one in 
litholo nl\' position w ith out usin g any sed ati on or 
clllell'-,tJW-,iel . l' el ti cnls were el Sh.ed to rest for hal f an hour 
on tlw table after the p rocedure and then all owed to 
return hunw. /\mpicillin :250mg wc1s given orall y ..J. times 
el del\ l(lr 'i eLl\'-.. I u te,ll support w ith progesterone was 
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g iv en i n selected cases. No l imit ati on o l cl Cli l ·i ty 1\'el'> 
advised aft er the p ati ents were dischMged. Fo ll ow up 
was done with f3HCG 1..J. �d�e�w�~� after in:-.em in,l l ion or ll'i th 
vaginal sonography 25 day-, post lll'>l'lll lneltion. 

Result 

Three hundred th i rt y pali l' n h lc1kcn int o 
programme of d onor insemination wi th en oprcscrn·d 
sem en during the peri od of Dec, 1907 to Apr il , 200() 
underwent 735 cycles of IU I resulting in b l f1rL'gnanL il'"· 
The mean age of pati cnb w ho conceil 'l'd ll'as 26.-l'i ( • 
O . ..J...J-) years. The mean durati on of in fertil i ty 1\'el'- t\S'\ ( c 

0.53) years. A total of 107 cycles vvere done in �t �h �c�~�c� hi 
patients with a mean of 1.75 (± 0.13) cycles per pati ent. 
Thirty four w om en conceived in the fir st cycle of treatment 
and 27 patients needed more than one cycle to conceive 
in whm total 46 cycles were done as repeal p rocedure. 

There was one fo lli cle in 23.33" .. of the pali enh 
in the conception cycle w h i le 35'\, had l wo el nd ..J-1 .66" .. 
had three or more fo il ic lcs. In the carl ier L �y�c �l �c�~� in tJw..,e 
patients, 50% of the cycles were monofo ll icu la r elnd 2()"., 
of the cycles had three o r more fo lli cles. ( l elbk-1). 

Table I 
Frequency Di stribution o f Patients accord in g to No. of 
Follicles. 

Number Concepti on Non Concepti on 
of Follicles Cycl e Cycl e 

1 14 (23.33"{, ) 20 ('i0""o) 
2 2 L (35%.) 12 (30'\,) 
3 1-1 (23.33'X,) ..J- ( IO" o) 

>I= -1 11 (18.33%) ..J- ( 10" .. ) 

On study ing the fr equency d ist rib u tion of tlw 
di am eter o f d om inant fo lli cle it was noti cl'd that t lw 
d iam eter of most of the fo il iclcs at the tinw of gi1·i ng I ICC 
was 18 to 23 mm in both concepti on and non-conception 
cycles. (Table II ). 

Comparison o f M eans between Conception and Nonconception cycles 

I\1L'cln d ielnwter of 
Domlllant Follicle 
(mm.J 
l\ leeln No. of l ·ol l ic les 
Mean dosl' of 
clomiphene ci t rate 
('iO mg tab/ del)') 

Concepti on Non conception Difference 
Cycle Cycle 

20.62 (± O . ..J-7) 20.28 (± 0.4) 0.3-1 

2.-l-5 (±0.15) 1.78 (± 0.15) 0.67 

1.58 ( + 0.08) 1.47 (± 0.09) 0. 11 

• .. 

t-\i' alue p-valu e 

0.52 0.6 

2.95 0.003 

0.85 0.3 
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Table II 
Frequency Distribution of Patients According to 
Diameter of Dominant Follicle 

Diameter of 
Dominant Follicles 

< = 17mm 
l S-20mm 
21 -:2 3mm 
2-l--26mm 
>I = 27mm 

Conception 
Cycle 

6 (10'1o) 
30 (50%) 
15 (25"1o) 
4 (6.77"o) 
-l- (6.77'Yo) 

Non Conception 
Cycle 

3 (7.14°/c>) 
25 (59.52%) 

7 (16.66%) 
7 (16.66%) 
0 

In the conception cycle the mean dose of CC 
(50mg lab per day) was 1.58 (± 0.08) and the mean 
number of preovulatory follicles at time of giving 
ovulatory dose of HCC was 2.45 (± 0.15). The mean 
diameter of dominant follicle at this time was 20.62 (± 
0.47)mm (Table fll ). 

The mtan dose of CC was 1.47 (± 0.09) tab per 
day in the earlier non-conception cycles. The mean 
number of follicles in these earlier cycles was 1.78 (± 
0. 15) and the mean diameter of dominant follicle was 
20.2S (± 0.-1-0) mm. (Table lfl ). 

The correlation between CC and number of 
preovulatory follicles was positi ve in non-conception 
cycles while ilwos negative in conception cycles but the 
value �w�a�~� significant only for the nonconception cycles 
i.e. the number of follicles were significantly increased 
on increasing the dose of CC in nonconception cycle 
while it was not so in the ultimate conception cycle (Table 
fV). 

Table IV 

In the 26 �p�a�t�i �e�n �t�~� who needed more than OllL' 
cycle to conceive, 18 had received the sanw doc,e ol CC in 
conception and earlier nonconception cycle", h concc1 1·cd 
with higher dose and 2 COncei\'ed \\'ith Jo\\'er doc,L' (l ,lbll • 
V). 

In 18 women who received equcll c,tJmul,ltion, 
the diameter of follicle at the time of gi1 mg I-ICC 111 
conception cycle was m ore in 5, equal1n c:; clnd �~�c�>�.�.�,�.�.�,� 111 7 
patients compared to earlier nonconceplion C\ ell'-.. n clbil· 
V). 

In 6 patients who recci1·ed more -,timulatiolllll 
the conception cycle compared to earlier �c�y�c�l�e�~ �,� the 
diameter of dominant folli cle at the time of gi1·ing HCC; 
in conception cycle was more in 2, equal in 2 ,1 nd less in 
2 patients as compared to the diameter in earlier 
nonconception cycles. (Table V). 

On studying the relationship ol ch,mgL' in do-..e 
of CC on the number of preovulatory follicle-. i11 the 2h 
women who needed more than one cycle to toncci I'L', ll 'l' 
find that in the 18 patients l·vho received tlw '>cllllL' dlN' 
of stimulation, the number of follicles in concept ion n ·ck· 
was more in 10 patients and equal in h �p�a�t�i�~�n�h� 
compared to earli er cycles. (Table VI). 

Among 6 patients who received gre,ltL'r dlhl' ol 
CC, one patient had more follicles in conception cylle 
while 3 had equal and 1 had fewer number ol fo lli c ll ''> 
compared to earli er nonconception cycles. (Table VI). 

Correlation Between Dose of Clomiphene and Number of Follicles 

Clomiphene Citrate (50mg 
tab/ day) and Number of fo lli cles 

Table V 

Correlation Coefficient in 
conception cycle 

r p-value 

-0.07 (0.6) 

Correlation Coefficient in 
non-conception cycle 

r p-value 

0.26 (0.09) 

Distribution of patients according to effect of clomiphene dose on diameter of follicles in conception cycle compared 
to non-conception cycles. 

Follicular diameter in Dose of Clomiphene in Conception Cycle compared to earlier cycles 
conception cycle compared 
to earlier cycles 

Equal More Less 

More 5 2 0 
�l �" �e�~�s� 7 2 
Same 5 2 I 
Variable 1 0 0 
Total 18 6 2 
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Table VI 
Distribution of patients according to effect of clomiphene dose on number offollicles in conception cycle compared 
to non-conception cycles 

Number ofFolicles in 
conception cycle compared 
to earlier cycles 

Dose of Clomiphene in Conception Cycle compared to earlier cycles 

\1cm· 
r �c�·�-�.�~� 

':->clllll' 

Variable: 
Total 

Table VII 

Equal 

10 
0 
6 
2 

18 

More Less 

1 
1 I 

3 () 

1 () 

6 2 

Effect of Ovarian stimulation on follicular diameter and number offollicles in conception cycle compared to non
conception cycles 

Clomiphene dose in conception cycle 
compared to earlier non conception 
cycles 

Follicular Diameter No. of Follicles No. of Patients 

Equal Dose Same 
Same 
Variable 
Same 
Increased 
Increased 
Decreased 
Decreased 

lncrea:-.ed dose Same 
Same 
Same 
Increased 
Increased 
Decreased 

Decreased dose Decreased 
Same 

When the change in both follicular diameter and 
follicular number was considered simultaneously 
according to change in dose of CC, in only 1 out of 8 
patienh who had received more stimulation, both the 
diameter and number of follicles had increased. In 18 
patienh who had received simil ar amount of CC in 
concepti on eye le compared to earli er cycles, 3 had 
increased diameter and number of follicles in the 
conception cycle. (Table V II ). 

Discussion 

In numerous studies of IUl in homologus 
(NUOJUcl-1-! u ttunen et al, 1999) and donor insemination 
(Pittrol et al, !996) it was shown that pregnancy was 
related -;ignificantly to number of follicles. In our study 
too there were signifi cantl y more follicles in conception 
cycle. (Table I & III ). 

Same 2 
Variable 
Variable 
More 2 
Same 2 
More 3 
Same 3 
More 4 
Same 
Variable 
More 
More 
Same 
Less 
Less 
More 

In lUI with homologus sen<en, in 381 cycles in 
215 couples, it was shown that recruitment of at least:?. 
mature follicles was critical for the procedure to be ,1 

success (Plosker et al, 1994). ln thi s study too, in 
conception cycles, 76.66°/c, had more than one fo lli cle, ,1., 
against 50% in nonconception cycles (Table If ). 

In a study of controll ed hysperstim u Ia tion WIth 
HMG , (Sil verberg et al ; 1991) it was shown th,1t 
percentage of follicles that ovulated after giv ing I fMC 
increase in follicular size from 14 to 20mm. Though I-!M(; 
stimulation was not used in this study, there was not 
significant difference in follicular diameter in conception 
and nonconception cycles. (Table Ill ). 

In a study of IVF (Ectors eta!, 1997) it was shown 
that follicular size is positively related to the oocyte• 
ability to fertili se. The best results were obtained in cases 
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where the folli cle measured 16 to 23mm in diameter. In 
our study HCG was given only when dominant follicl e 
was at least 16mm so the eff ect of small er than 16mm 
diameter of fo ll icles on concepti on could not be studied. 
The response of folli cles to the dose of CC on number 
and diameter of fo lli cles was unpredictable iJ.1 our study. 
Although there was signif icant positi ve correlation 
between dose o f CC on number of f olli cles i n 
nonconccpt ion cycle, it was actuall y negati vel y 
cor re lated i n concepti on cycle though thi s was 
insignif icant (Table IV). 

In pati ents undergoing repeat procedures with 
equal sti m ul ation, the foll icular size was same il•27.77% 
(n=5), more in 27.77"/o (n=5) and less in. 38.88'1o (n=7) in 
the concepti on cycles. In the 6 patients who had received 
higher doo.c of CC in conception cycle, 2 patients had 
more, 2 had less and 2 had similar diameter of fo lli cles 
in conception cycje compared to the earlier cycles. (Table 
V) Thus by increasing the dose or selecting the folli cular 
size at whi ch HCG is given, an increased chance of 
pregnancy could not be pred icted over the range of 16-
2-lmm. ln our study, pregnancy occurred in 4 pati ents 
when HCC was given w ith folli cular di ameter was more 
than 24mm and even upto 37mm. So it is not always 
prudent to cancel the cycle in these cases. 

The effect of change iJ.1 CC dose to cause a change 
in fo ll icular number so as to increase the chances of 
pregnancy was also not uniform. In 6 patients who had 
received higher dose of CC in conception cycle compared 
to earl ier cycles, only 16.66'}{, (n=1) had more number of 
fo ll icles in concepti on cycle compared to nonconception 
cycle whil e 49.99% (n=3) had same number of follicl es 
u1 the concepti on cycles con1pared toea rli er cycles. Even 
wi th equal stimulation in conception and nonconception 
cycles in 18 women who conceived, there were more 
fo ll icles in 55.55% (n=10) of women it• conception cycles 
than in the earli er cycles. (Table VI). 
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Conclusion 

Though chances of conception arc more \•Vith 
increasil1g number of pre-ovulatory fol licle;,, th '"can not 
be ensured by giv ing CC in hi gher dose. CC '"known to 
stimulate and thus mcrease the number or �l�o�l�l�i�c�l�c�~� but 
the response is unpredictable and �i�n�c�r�e�,�~�;�,�i�n�g� 1h �d�o�~�c� 

does not always lead to increase in number ollo ll �i�c�l�e�~� o1· 
increase in pregnancy rate. A better type ol �~�t�i�m�u�l�c�l�l�i�o�n� 

such as HMG or FSH may be needed (Mator,b L'l a!, l lJ%). 
Similarly, increase in chances of prcgncmcy i,., nut,·ei,ltl'd 
whetl1er HCG is given at 18 to 20,21 to 23 or 2..J.to2nmm 
diameter of the dominant folli cle. 
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