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Assessment of follicular maturation by plasma estradiol levels and ultrasound in
the normal and clomiphene-stimulated menstrual cycles

Y.S. Chang, MDD 1Y. Lee, MD., S.Y. Moon, M.D,, JK. Kim, MD,, Y.T. Lim, M.D.*
and K.S. Han, M.D.**

Department of Obstetrics and . Gynecology, College of Medicine, Seoul National Univerity
Catholic Medical College* and SeJong Hospital**

Follicle monitoring in the normal and clomiphene-stimulated cycles were analyzed in the Seoul IVF
and ET (In vitro fertilization and embryo transfer) program.

Ovarian follicular diameters were measured by the real-time sector scanner and plasma sestradiol le-
vels were assayed by radicimmunoassay methods during periovulatory period.

The maximum follicular sizes of the clomiphenestimulated and normal cycles were 21.34 —3.4mm
and 192+ —0.8mm, respectively. The peak levels of plasma estradiol in the clomiphene-stimulated and
nurmal cycles were A3 &+ ~553 6 ng/ml and 298.3 + —39.6 pg/mi, respectively. Daily growth rate of
the follicular dameters of the clomiphene-stimulated and normal cycles were 2.1lmm and 1.9mm, respe-

ectively, Mean follicular number of the clomiphene-simulated and normal cycles were 2.284 —1.12 and

112+ =021, respectively.

There was a good statistical correlation between the mean follicular diameters and the plasma estr-
adiol levels in the normal ovulatory and clomiphene-stimulated ovulatory menstrual cycles(p<0.05).

Our data revealad that the mean follicular diameter and the plasma estradiol level prior to HCG
administration in IVF and program should reach at the level of 17.84+ —3.0mm and 949.4+ —487.1 pg/

ml, respectively.
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Table 1. Plasma LH concentrations in the normal and clomiphene stimulated ovulatory menstrual cycle®

Day relative to LH peak

-6 -5 -4 ~3 -2 -1 0 +1 + 2 +3
Group [°**
Pts No 6 8 7 12 12 13 19 201 9 5
Mean 1791 19.52 21.52 2076 2595 4521 11954 36.61 27.1 15.37
SEM 1.36 3.02 6.58 2.48 3.66 6.51 15.86 8.07 8.09 295
Group M***
Pts No 8 17 20 21 18 21 18 17 18 15
Mean 35.02 13.13 29.4 26.26 30.35 55.2 128.96 51.65 23.21 19.2
SEM 10.96 12.44 6.93 4.62 501 21.76 24.28 15.83 6.78 8.65

* Mean + —-SEM.

% % Normal ovulatory menstrual cycles

% * % Clomiphene stimulated ovulatory menstrual cycles

Table 2. Plasma FSH concentrations in the normal and clomiphene stimulated ovulatory menstrual cycle®

Day relative to LH peak

-6 -5 -4 -3 -2 -1 0 +1 42 +3

Group | **
P No 6 8 7 11 12 13 19 10 ‘9 5
Mean 10.35 10.25 1181 1041 9.32 11.04 22.90 13.94 897 7.84
SEM 0.49 1.07 2.54 121 0.74 0.94 2.30 1.65 1.86 1.22
Group n***
Pts No 8 17 20 21 19 21 18 17 18 15
Mean 14.02 9.36 10.51 8.05 8.53 11.31 20.06 16.75 10.24 8.7
SEM 1.59 1.05 207 994 147 4.78 4.13 1.70 2.11 44

* Mean+ —S.EM.

% * Normal ovulatory menstrual cycles

% % % Clomiphene stimulated ovulatory menstrual cycles
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Table 3. Follicular diameters(mm) until LH peak in the normal and clomiphene stimulated menstrual

cycle*
Day relative to LH peak

-6 -5 —4 -3 -2 -1 0
Group 1**
Pts No 6 10 13 14 14 14 15
Mean 10.8 111 134 15.7 18.7 188 19.2
SEM 05 Q5 0.5 0.7 0.7 09 0.8
Group II***
Pts No 8 17 20 21 19 21 18
Mean 10.5 11.7 131 15.5 16.8 188 213
SEM 10 1.7 26 27 28 3.2 34

* Mean+ —-S.EM.
% % Normal ovulatory menstrual cycles
#* % % Clomiphene stimulated ovulatory menstrual cycles

Table 4. Plasma E2 concentrations in the normal and clomiphene-sumulated ovulatory menstruai cycle®

Day relative to LH peak

-6 -5 ~4 -3 -2 -1 0 +1 + 2 +3
Group 1°**
Pts No 6 8 7 m 12 13 19 10 9 5
Mean 470 508 1058 146.0 188.6 298.3 266.7 106.6 102.3 1138
SEM 5.7 71 26.0 353 372 39.6 399 256 5 197 19.2
Group I***
Pts No 8 17 20 21 19 21 18 17 18 15
Mean 274.1 3737 508.4 6118 8451 10538 504.9 265.2 167.2 90
SEM 1289 2878 355.1 286.5 4207 553.6 298.4 1124 624 343

* Mean+ —S.EM.
« &« Normal ovulatory menstrual cycles
# % % Clomiphene stimulated ovulatory menstrual cycles

Table 5. Plasma P concentrations in the normal and clomiphene-stimulated ovulatory menstrual cvele®

Day relative to LH peak

-6 —5 -4 -3 -2 -1 0 +1 +2 +3

Grogp 1**
Pts No . 6 8 7 11 12 13 19 10 9 S
Mean 0.8 0.8 15 0.9 0.15 1.62 2.62 213 3.58 522
SEM 0.15 0.13 0.53 0.13 0.14- 0.20 0.21 0.521 0.88 1.19
Group M***
Pts No _ 8 17 20 21 19 21 18 17 18 15
Mean 0.9 05 0.68 0.81 091 0.8 0.43 0.98 2.16 227
SEM 0.3 9.12 0.09 v 0.15 0.32 0.19 0.52 0.16 0.60 082

* Mean+ —S.EM.

% % Normal ovulatory menstrual cycles

% % % Clomiphene stimulated ovulatory pmenstrual cycles
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Normal Menstrual Cycle
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Fig. 1. Plasma E2, progesterone, LH, FSH levels and follicular diameter in the normal ovulatory men-

strual cycle.
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Clomiphene Stimulated Menstrual Cycles

. LH and FS
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Day relative to LH peak
Fig. 2. Plasma E2, progesterone, LH, FSH levels and follicular diameter in the clomiphene-stimulated

ovulatory menstrual cycle.

Normal Menstrual Cycle
Linear Regaression of Phsqu E, Levels
and Follicular [hameters
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16+
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i
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Fig. 3. Linear regression of plasma E2 levels
and follicular diameters in the normal ovulatory
menstrual cycle.

Z8tod gkovt 3T Fo} A radicimmunoassay(RIA)
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58] 2431 of¥o] 5 &4 4] gonadotrophin®]
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A AFojch, BE T Heleydy 4851
A% 2R 2.2 A4 rapidassay & %%+ incubation pe-
riod -4 $0 A AHATE 822 4 E315 o} ra-
pid E2 &2 LH assay7} 44| 4ol $-&smg]
2k B shAl o] Eaha v} (Fishel et
al., 1984).

LH surgeol] A tll gt#}x} 2] 4] 7+-& Pauerstein
94— 247t, Yussman$] 164}7}, Korenman £}
24417k ol & ez 9o (Paverstein et al,
1978; Yussman et al, 1970; Korenman and She-
rman, 1973) #%2 WHO BiiE 165 A)7H(95—
23) A7}, Seibel & 13w ] 26417t 2 dalder



Clomiphene Stimulated Cycle

Linear Reguression of Plasms E, Levels and Follicular Diameters
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y=10.016+0.0090 X
r=0.621
(P <0.05)
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Fig. 4. Linear regression of plasms E2 levels and follicular diameters in the clomiphene.stimul-

ated ovulatory menstrual cycle.

9l x| 2447k ol el Yok 2o g oysiel
sl b (WHO Task Force Investigators, 1980; Seibel
et al, 1982). A z}g2 dFolde §5 LHYEY
i nale] o] EF 24417 ia) Bt 4jcic ain
A4 2 gl AU WMy NaAAY 4 UAed,
¢ 44 YAFAAMY LH surge v Y73 571 M
12 2] 16%Y Apolef] Yojii= LH surges| x| &>
e sHE WAl o] B FU A4 A2y em
2l o} (Hoff et al,, 1983).

2 dTelA HF Gk dxAA Y A A
A YAFINA 19.2mmE ol Renaud§¥2 27
4+ — 3 mm, Robertson 2] 25mm, Kerin %2} 23.2m
¥} =9t o} (Renaud et al., 1980, Robertson et
al., 1979, Kerin et al, 1981). Yiostalo$2} 128 mm
Yot goo Hill 59 17 W 25mms} w239
o} (Ylostalo et al, 1979; Hill et al, 1982).2 2 o|m
W RE YA S AAEY A Ml J4£
JExA 7ol 2134 —34mm 24 Ylostalo %9 154
mm, O’'Herlihy $-9] 184mm X<} 3 2w (Ylostalo
et al., 1979; O'Herlihy et al,, 1980) Robertson %
9} 25w Al 30mm X} #gho v (Robertson et al,
1979) Queenan §-2 23.24 —~95mm o} v} %814
t} {Queenan et al., 1982). o] x| Z7}x]9 e o
AR ASAS) YA Aoz Y752

Blud JAadEe] o4l 2l e glon duldo
2 15mmeo| 4& slojo} g xtE &SY &
)t} (Seibel et al, 1981). 2 2oj WAFEUYRZ
Alsh A4 QAL Q4 3V W T
= o 23+ -1 Y L1+ —620) Do o)y
b & M| Aabsh Wb Eoselrb Qlgdg,

FEARAY 4BEEE AAE A8 44Y
2ol AR5 YA Sl 4 22 21mm,19mm
2 Hill%9) 1mm, Ylostalo Eol] 1WAl 4mms} 4
] g}gd of (Hil et al, 1982 Ylostalo et al, 1979).

Mendelson 5-& £ &spch$ 4 Aol 4 X ol
low-level 9] echogenicity 7} WSl 7 9o 4
el gk & 2 EH ek EH5lcl (Mende-
lson et al, 1985).

Habge] 744 F2olw wUdfE YS9 A
4 YAz o4 2 Fg % (dominant follicle)?] &
% estradiol 8] H L EEE 27 10538+ —-39.6p8/
ml 3 29834+ —396pg/mic]dct. A4 YAFo 9
74 %% Hackeloer 2] 263+ —46pg/ml2} Kerin %
o] 328+ —45pg/mis} vl Aol o] F2s|
P YRS YAFA e dA T2l wigE
$4}19] estradiol window 2 ¢l ubil 9l 600 W
#| 900pg/ml¥ ol oh4 ¥ Asoict.

Ga 3RS €5 E2 F5o9 WA= A4

e
b



Y7AZ719 Z2ole AR YAF7A4 AR
A 47t 2t r=0989, r=06218 FAx08 g
de 4N ULE ¢ 4 Ao o] Ha-
ckeloer 8] satal dajsl= A o|%le} (Hackeloer et
al., 1978).

A 2|9 wolo] 4z <¢lo] 4 human chori-
onic gonadotrophin(HCG) £ 4]712] A AL U=}
o FA A5E Fushe FaT A R4 3
+olle ¥% E2 $E7 YAFY 2509 siAss
21150 %7t 233 ¢ 71 F o238t Al SAQl E2
F7F 6U¢mol] Folshe W E ol 2o} (Qui-
gley et al, 1985). 12} HCGE G2 st ot 4
4517 ofxlol g Aot GEA Asislof
Aydog wialg zelsiszlE gl (Williams et
al.. 19R80).

25 HCG %o 4} endogenous ILH surge 7} 9}
7t 24417} Aol Fojsiof vigl Foll JE FYE
£ 448 sl AE WAY 4+ UAsk. AAES
AT Aste 20l WY RE YAFodA9 )
N g4 J¥a §42 E2 5% 4618pg/ml o4l
oo W4 W ol gl FRu|NE o]
& Mg fFE4o HCG Sodr12o2 T g4
2o Az &% E2 7t 22t 18mm ¢} 900pg
/mio] S8 7492 st Aol o= HE2 con
troitd ovarian hyperstimulation %-3}o{ >zt & &
w4y log s,

¥ =

19841 9/ Mei 1985 M bal Bole &4
2 dhed HEojeta e Ab$lal ‘Seoul IVF and
ET program’§ ubigt -2d« 45 follicle moni-
toring & Algf sl 2Sulriiarad 4l wigle] EQ)
€19 A4 YA FrIeh 25 2oy AHE YA
F7lelA €% LH surge7t e ¥ 7154 &
042 sl W47 E FALE T FEA
R 343 244 & As, e 2 AaE
odolet.

1. 2ol W4E YRS A4 YRS

ol 49 4 ¥ (dominant follicel) 2] -3 At %
AAL 2 213+ —~34mm Y 1924+ —08mm o
gon], #F estradiol?] Iy EL =z 10538
+ —366pg/m! ¥ 2983+ —306pg/mle]| Yc}.
c 2, A HAFe FRolw WigFE ¥A F
7l A2 BFE G4 A A YF estradiolsr T
Ztlle SAIH o2 Fo3t ARt Aot (p<
0.05).

3. Z3ox wigtE YAFI HA YR FA
AAe] 4 G2 HE FEE 44 23+ 114
9 1L1+-020|¢los], T2oly WPRE YAF
Zloll 42 siepxde] Jdid Jdxgt PF estradiold]
55t 461.8pg/mlo|gich,

4. A+ % HoldEolAe] F2uiE ol &
g w2t §5 4ol HCG FodrFL 4 ¢x9
AAs €% E2 ¥57F 27 18mmsl 9C0pg/ ml
ol £ 742 sk Aol stebalsiet s,
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