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The Relationship between the Number of Growing Follicles and
the Occurrence of Multiple Pregnancies in Women Treated with Gonadotropin

Xiaowei LIU, Kazumichi ANDOH, Takanori KAMIJO, Kiyohiko YAMADA,
Hideki MIZUNUMA* and Yoshito IBUKI

Department of Obstetrics and Gynecology, Gunma University School of Medicine,
Maebashi, 371-8511, Japan

Abstract: Ninety-four conception cycles of 81 patients in 663 cycles of 183 infertile women treated with
gonadotropin treatment were retrospectively examined to investigate the relationship between the num-
ber of growing follicles (=14mm) on the day of hCG administration and the occurrence of multiple pregnan-
cies. Patients were divided into 6 groups according to the type of infertility as follows; macroprolactinoma
(MA), hypothalamic amenorrhea (HA) I, HA II, polycystic ovary syndrome (PCOS), anovulatory cycles
(AC), and unexplained infertility. Multiple pregnancies occurred if the number of growing follicles was
only 2 or 3 in women with anovoulatory infertility such as MA, HA I, and AC. Women with unexplained
infertility had a low tendency of multiple pregnancy rate (5.0 %) compared to anovulatory infertility (21.6
%). In addition, patients with PCOS had a significant low rate (8.0 %) of multiple pregnancy when less than
4 follicles were induced whereas their multiple pregnancy rate was 52.6 % in the case of 5 or more follicles
(p=0.00141). These results indicate that there appears to be the association between the number of grow-
ing follicles on the day of hCG administration and the risk of multiple pregnancy in women with PCOS.

Key words: gonadotropin/follicle/multiple pregnancy/polycystic ovarian syndrome

(Jpn J Fertil Steril 44:213-219 1999)

Introduction

Multiple pregnancy has dramatically increased
since 1980 in developed countries, and this increase
has caused serious complications during pregnancy
and delivery. However, it is difficult to prevent mul-
tiple pregnancy in ovulation induction cycles. Despite
the conventional use of human menopausal gonadot-
ropin (hMG) and careful follicular monitoring includ-
ing frequent ultrasound (US) and rapid sera hormone
assays for oestradiol (E2), progesterone (P), and lutein-
izing hormone (LH), the risk of multiple gestation is
only slightly reduced?. Recently, various stimulation
protocols have been tried to prevent multiple pregnancy;
hMG therapy combined with clomiphene citrate (CC),
the pulsatile subcutaneous administration of human
menopausal gonadotropin (hMG) or follicle-stimulat-
ing hormone (FSH)?, the low dose pulsatile gonadot-
ropin-releasing hormone (GnRH)?, the sequential

FSH-pulsatile GnRH treatment®, the step-down
protocol®, and the low dose step-up protocol®. Further-
more, careful monitoring of serum FSH levels is sug-
gested to improve the efficacy of gonadotropin treatment”.
However, secular technology of monofollicular devel-
opment is not yet fully developed. Subsequently, mul-
tiple follicular development cannot be completely pre-
vented in ovulation induction using gonadotropin prepa-
rations.

Serum E: measurement and preovulatory ovarian
scan are usually used to predict multiple pregnancy,
but the results are controversial®?. In this study, we
retrospectively examined the pregnancy outcome in
infertile women undergoing gonadotropin treatment
and investigated the relationship between the num-
ber of growing follicles on the day of human chori-
onic gonadotropin (hCG) administration and the oc-
currence of multiple pregnancies in women with vari-
ous types of infertility.

*To whom correspondence should be addressed.
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Materials and Methods

Patients and diagnosis of the type of infertility

We examined 94 conception cycles of 81 patients in
663 cycles of 183 infertile women who received gona-
dotropin therapy at the infertility clinic of Gunma Uni-
versity Hospital between January 1989 and Septem-
ber 1997. All infertile women kept basal body tempera-
ture (BBT) charts. Before the initiation of gonadotro-
pin therapy, they had a hysterosalpingography (HSG)
and their partners’ semen was analyzed. Women with
bilateral tubal occlusions indicated by a HSG or a se-
vere oligozoospermia in their partners’ semen analy-
sis according to the World Health Organization'? cri-
teria were excluded from this study. For the present
analysis, the patients were divided into six groups ac-
cording to the type of infertility as follows; macropro-
lactinoma, hypothalamic amenorrhea I, hypothalamic
amenorrhea II, polycystic ovary syndrome (PCOS),
anovulatory cycles, and unexplained infertility.

Macroprolactinoma was diagnosed by amenorrhea,
galactorrhoea, the elevation of serum prolactin (PRL)
level, and the presence of pituitary adenoma evalu-
ated by X-ray and/or a computed tomography (CT)
scan of the pituitary. All women in this study had re-
ceived transsphenoidal excisions of pituitary adenomas.
Hypothalamic amenorrhea was diagnosed by amen-
orrhea, normal level of serum PRL, normal or low-
normal levels of LH and FSH, and normal response of
serum LH and FSH to a 100ug luteinizing hormone
releasing hormone (LHRH) using a gonadorelin
diacetate (LHRH, Tanabe Pharmaceutical Co., Tokyo,
Japan). Women with hypothalamic amenorrhea were
further divided into two groups according to the pres-
ence (hypothalamic amenorrhea I) or absence (hypo-
thalamic amenorrhea II) of withdrawal bleeding after
an intramuscular administration of 25-50mg of proges-
terone (Luteum, Teikoku Hormone Mfg. Co., Tokyo,
Japan).

Diagnosis of PCOS was determined by the presence
of amenorrhea, an elevated LH/FSH ratio of >2.0 with
LH levels over 25mIU/ml, an exaggerated response
of serum LH to a 100ug LHRH, high dehydroepian-
drostenedione sulfate levels, and multiple cysts in the
ovaries indicated by US from 1989 to 1994%. Since
1995, the diagnosis of PCOS has been made when there

Follicular number and multiple pregnancy
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were menstrual disorders including amenorrhea or
oligomenorrhea, an elevated serum level of LH with
normal FSH (LH/FSH>1), polycystic ovaries indicated
by US, and the presence of withdrawal bleeding after
an intramuscular administration of 50mg of progest-
erone.

Women with anovulatory cycles were diagnosed by
menstrual disorders including oligomenorrhea or ano-
vulatory bleeding, occasional or persistent anovulatory
cycles as revealed by BBT charts, and normal levels of
serum LH, FSH, and PRL.

In women with ovulatory cycles, serum LH and FSH
were measured and the response of serum PRL level
to an intravenous administration of 500ug thyrotropin-
releasing hormone (TRH) using a protirelin (TRH,
Tanabe Pharmaceutical Co.) was examined to exclude
an occulted hyperprolactinemia' on the 3rd-5th day
of the menstrual cycle. Next, in the same cycle, a post-
coital test was performed. To evaluate luteal function,
when the maximal diameter of the dominant follicle
reached 14-16mm, daily morning urine samples were
collected until the urinary LH surge occurred. Urinary
LH was measured with an Organon LH Color kit (N.V.
Organon, Oss, The Netherlands) from 1989 to 1994,
and thereafter was measured with a CLEARPLAN
ONE STEP (Unipath Co., Bedford, England). The day
of urinary LH surge was defined as day 0, and serum
P levels were measured during the early luteal phase
(day 3-5), the midluteal phase (day 6-8), and the late
luteal phase (day 9-12). Endometrial dating was simul-
taneously performed during the midluteal or the late
luteal phase!?. In the cases of no apparent causes of
infertility, a laparoscopic examination was performed
about 12 months later, if the pregnancy did not occur.
The diagnosis of unexplained infertility was made
when all the above mentioned examinations were
within the limits of normality.

Stimulation Protocol

Gonadotropin treatment using hMG (Pergonal,
Teikoku Hormone Mfg. Co.) was begun on the 3rd to
5th day of the menstrual cycle or when withdrawal

bleeding induced by a 25-50mg intramuscular injec-
tion of progesterone began. Purified urinary FSH
(Metrodin: Serono Laboratories, Aubonne, Switzer-
land, or Fertinorm P, Serono Japan Ltd., Tokyo, Japan)
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was used in women with PCOS. Stimulation protocol
was usually a conventional fixed dose regimen. That
is, a starting dose of 150-225IU/day of gonadotropin
was administered for 7 days. When follicular develop-
ment was not observed by US, the amount of gona-
dotropin was increased by 75IU every a week. In some
patients with PCOS, the step-down regimen® or the
low dose step-up regimen reported by Buvat et al.'¥
were performed to prevent ovarian hyperstimulation
syndrome and multiple pregnancy. Gonadotropin
treatment combined with a 2.5-10.0mg/day of bromo-
criptine (Parlodel, Sandoz Co., Tokyo, Japan) therapy
was performed for women with macroprolactinoma. In
our institute, gonadotropin treatment for women with
unexplained infertility has been performed since 1994.

Monitoring of follicular development

US monitoring using a vaginal probe has been per-
formed since 1988 in our institute. From 1988 to 1990,
US monitoring used SSD 620 (Aloka Co., LTD, To-
kyo, Japan) with a 5 MHz vaginal probe. Since 1991,
SONOVISTA-cs or SONOVISTA-if (Mochida Pharma-
ceutical Co., LTD, Tokyo, Japan) with a 5.0-7.5 MHz
vaginal probe has been used. US monitoring was car-
ried out daily to determine the mean diameter of grow-
ing follicles in two dimensions. Five to ten thousand
IU of hCG (Pregnyl, Organon Co., Tokyo, Japan) was
administered on the day when the diameter of the
dominant follicle reached 18mm. Cancellation of hCG
administration was not carried out even if multiple
follicles developed. Subsequently, 5,000IU of hCG was
injected two or three times every 2 to 3 days to sup-
port luteal function, if the maximum diameter of the
ovaries did not exceed 60 mm.

X. Liu et al. (215) 3

Pregnancy test

The pregnancy test was done using a TEST-PACK
Plus hCG-urine (Abbott Laboratories, Chicago, IL)
employing the immunochromatography assay. The
sensitivity for hCG in urine was 50 mIU/ml from 1989
to 1994, and has been 25 mIU/ml since 1995. Preg-
nancy was diagnosed by a positive TEST-PACK Plus
hCG-urine, ultrasonographic evidence of a gestational
sac in the uterine cavity, and/or a histological finding
of chorionic villi.

Statistical analysis

Statistical significance was analyzed using a one-way
analysis of variance (ANOVA) followed by Scheffe' s
method, Mann-Whitney’ s U test, and Fisher’ s exact
probability test. A value of <0.05 was considered sta-
tistically significant.

Results

Clinical characteristics and result and pregnancy out-
come

Table 1 presents clinical characteristics and result
in women with various types of infertility undergoing
gonadotropin treatments. Although there were no sig-
nificant differences in the mean body mass index
(BMI) among the pregnant patients (results not
shown), women with unexplained infertility were sig-
nificantly older (p<0.01) than women with anovulatory
infertility. Table 2 shows pregnancy outcome in preg-
nant women with various types of infertility. There
were no significant differences in the pregnancy rates
among the treated cycles in women with various types
of infertility. Multiple pregnancies occurred in 17
cycles; a heterotopic pregnancy in one cycle, twins in
12 cycles, and triplets in 4 cycles. Although there were

Table 1 Clinical characteristics and result in women with various types of Infertility undergoing gonadotropin treatment.

Type af Infertility No. of . No. of Mean(£SD) age _(years) No. of No. of
treatment patients  pregnant patients(%) of pregnant patients treatment cycles ovulatory cycles (%)
Unexglﬂ{ged Infertility 48 —— 19 (39.6) ) 33.91+4.8* 126 126 (100)
iy iy N TETE N I 1T
Anovulatory cycles 13 5 (38.5) 31.6+5.1 33 30 90.9)
PCOS 89 40 (44.9) 29.7+4.2 373 356 (95.4)
Hypothalamic Amenorrhea 1 23 11 (47.8) 30344 108 100 (92.6)
Hypothalamic Amenorrhea Il 6 4 (66.7) 31.3+4.9 17 14 (82.4)
Macroprolactinoma 2 (50.0) 31.5+4.9 6 6 (100)

PCOS: polycystic ovarian syndrome.

*Mann-Whitney' s U test: p<0.01
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Table 2 Pregnancy Outcome in pregnant women with various types of infertility undergoing gonadotropin treatment.

No. of No. of No. of No. of No. of
Type of Infertility pregnant singleton  abortions ectopic multiple
cycles (b)* pregnancies pregnancies pregnancies (%) Twins Triplets
.. Unexplained Infertiliy .20.(59) 18 1 R S X N S T
JAnonilatory T > SO . W 1618 ... .t S— - S
Anovulatory cycles 5 ) 4 0 0 1 (20.0) 0 1
PCOS 50 (13.4) 31 8 I 11(22.2) =% 7 3
Hypothalamic Amenorrhea [ 12 (11.1) 7 3 1 1 (8.3) 1 0
Hypothalamic Amenorrhea Il 5 (29.4) 3 0 0 2 (40.0) 2 0
Macroprolactinemia 2 83.3) 1 0 0 1 (50.0) 1 0

PCOS: polycystic ovarian syndrome.

*Pregnant cycles/treatment cycles.

**A heterotopic pregnancy. This cycle was included in one of multiple pregnancies.

no significant differences in the multiple pregnancy
rates among the women with various types of infertil-
ity, women with unexplained infertility had a low ten-
dency of multiple pregnancy rate (5.0%) compared to
anovulatory infertility (21.6%) (Fisher’ s exact prob-
ability test; p=0.0747).

Relationship between the number of growing follicles
and the occurrence of multiple pregnancies

Figure 1 shows the relationship between the num-
ber of growing follicles over 14 mm in diameter on
the day of hCG administration and the pregnancy out-
come in 83 cycles of 76 patients with various types of
infertility. Multiple pregnancy occurred even if the

number of growing follicles was only 2 or 3 in women
with anovulatory cycles, hypothalamic amenorrhea II,
and macroprolactinoma. There were no significant
differences in the mean number of growing follicles
among women with various types of infertility. Table
3 indicates the relationship between the number of
growing follicles on the day of hCG administration and
the rate of multiple pregnancies in women with PCOS.
There was a significant difference in the rate of mul-
tiple pregnancies in PCO patients between cycles with
number of follicles less than 4 and those with number
of follicles 5 and more (Fisher's exact probability test;
p=0.00141).

O Singleton pregnancy (SP)
@ SP (One of two gestational sacs ended in an empty sac)
O Twin pregnancy
A Triplet pregnancy (TP)
A TP (One of four gestational sacs ended in an empty sac)
>3k OAX X Spontaneous abortion
) % Ectopic pregnancy
g 12 F O % Heterotopic pregnancy
A1Lp *
8 10r
£ 9 @ u)
)
g 8 O A
& 7f ooex folela X
§ 6 00O oooo
§ 5F 000 ADDDO x o)
(=}
B 4t ] (elejelel I Inb ey O
3 00O [OFN 00000
2+ O Q0O x x Ox¥% (m]m] m}
1+ OO0 (e]e) 00000 X OOx (@) O
Unexplaind Anovulatory Polycystic Hypothalamic Hypothalamic Macro-
infertility cycles ovarian syndrome amenorrhea [ amenorrhea Il prolactinoma

Figure 1 The relationship between the number of growing follicles (=14mm) on the day of hCG administration
and the pregnancy outcome in women with various types of infertility undergoing gonadotropin therapy.
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Table 3 The number of growing follicles on the day of hCG administration and the rate of multiple pregnancies

in women with PCOS.

The number of growing follicles (=14mm) No. of No. of The rate of
on the day of hCG administration conceived cycles multiple pregnancies multiple pregnancies (%)
1 6 0 0
2 5 1 20.0
3 5 0 0
4 9 1L 11.1
=5 19 10 52.6
diameter on the day of hCG administration were pre-
Discussion

This study has demonstrated that there appears to
be a different relationship between the number of grow-
ing follicles over 14mm in diameter on the day of hCG
administration and the occurrence of multiple preg-
nancy in women with different types of infertility un-
dergoing gonadotropin treatment. Especially, in women
with PCOS, the risk of multiple pregnancy significantly
increases when 5 or more follicles were induced.

Previous reports' ' using abdominal US have dem-
onstrated that the number of preovulatory follicles at
hCG administration influences the multiple pregnancy
rate. Navot et al.? have demonstrated that the presence
of intermediate sized (15-17mm) follicles at the time of
hCG administration after hMG induction of follicular
maturation is predictive of, and independently associ-
ated with a higher incidence of multiple pregnancy in
women with hypothalamic amenorrhea and ovulatory
dysfunction of various etiologies treated with hMG/
hCG therapy. Farhi et al.® have also reported that the
risk of multiple conception was directly related to the
total number of leading (=17mm) and cohort follicles
(=214mm) in both ovaries, rising from 7% with one lead-
ing follicle to 33% with six or more follicles in women
with anovulatory infertility treated by gonadotropin or
pulsatile GnRH therapy. Thus, when there are more
than four mature follicles, the chance for multiple ges-
tation beyond twinning is greater than if only two or
three mature follicles are induced'”.

On the other hand, Dickey et al.'® have shown that
the outcome after hMG intrauterine insemination 424
infertile women with ovulatory dysfunction, en-
dometriosis, tubal adhesion, and unexplained infertil-
ity, was related to the number of follicles 212mm, to
E:, and to age. However, they have concluded that nei-

ther the number of follicles =15mm nor =18mm in

dictive of pregnancy nor multiple gestation. Ben Nun
et al.'"” have demonstrated that the number and size of
follicles abdominally or vaginally visualized on the day
of hCG administration have no predictive value regard-
ing the occurrence of a multiple gestation in women
with ovulatory dysfunctions (PCOS, normo-prolac-
tinemic anovulation, hypogonadotropic hypogonadism,
and hyperprolactinemia) stimulated with menotropin.
Moreover, Goldenberg et al.?” have reported that
oestradiol levels and ovarian transvaginal US did not
provide criteria for the prediction of occurrence of
multiple pregnancies in 68 cycles of 51 women with
chronic anovulation stimulated with menotropin.

Our present results are compatible with previous re-
ports®? showing that the number of growing follicles
has a positive correlation with the rate of multiple preg-
nancy. One of the reasons for previous controversial
results®*1%29 may be the difference between subjects
regarding their cause of infertility. Even in our study,
there was no significant difference between the num-
ber of growing follicles and the occurrence of multiple
pregnancy if all subjects were examined together. The
present study demonstrated that the risk of multiple
pregnancy did not increase in case of less than 4 fol-
licles in women with PCOS. This study also presented
that women with unexplained infertility were signifi-
cantly older than women with anovulatory infertility and
had a low tendency of multiple pregnancy rates com-
pared to women with anovulatory infertility. In IVF
outcome for PCOS, the fertilization rate and cleavage
rate was significantly lower in women with PCOS than
in patients with tubal factor infertility, although there
was no difference in the pregnancy rate?’. Moreover,
the rate of multiple pregnancy in women with unex-
plained infertility was significantly lower (8.8%) than in
women with anovulatory infertility (39.0%), although
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the number of follicles grown and the total doses of
hMG were not significantly different in the two groups®.
These facts suggest that there may be a problem of the
oocyte quality in women with PCOS and unexplained
infertility.

Our results indicate that hCG administration should
be withheld to prevent multiple gestation if 5 or more
follicles over 14 mm in diameter were induced on the
day of hCG administration in women with PCOS stimu-
lated with gonadotropin. It is generally accepted that the
best protection against multiple pregnancy to induce a
monofollicular development in women undergoing go-
nadotropin treatment. Recently, low dose FSH therapy
was advocated for women with PCOS and the monofollicular
cycle rates reportedly reached 55-74%°% 13 %.29_ However,
about 2-20% cycles resulted in multiple follicular cycles.
So cancellation of hCG administration was performed
when more than 3 follicles (=15-16mm) were devel-
oped. Our results have supported the justification of
this cancellation in women with PCOS.

In conclusion, although the number of subjects in
this study is limited, there appears to be the associa-
tion between the number of growing follicles on the
day of hCG administration and the risk of multiple preg-
nancy in women with PCOS.
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Effect of Laparoscopic Enucleation of Endometrioid Cysts and
Ovarian on the Response to Ovarian Hyperstimulation

Yuuko Takeda, Keisuke Fukui, Reiko Hori, Isao Yoshimoto, Hiroshi Ochi, Masaharu Ito

Department of Obstetrics and Gynecology, Ehime University,
School of Medicine, Ehime 791-0295, Japan

The presence of endometrioid cysts causes an ovulational disorder and a low response to ovarian hyperstimu-
lation. These effects may be improved after laparoscopic enucleation of the lesion. However, no definite criteria
for the opportunity of operations have been established. This study was performed to define a criterion based on
the response to ovarian hyperstimulation. Eight infertile patients having endometrioid cysts who underwent
laparoscopic enucleating surgery, and investigated for the numbers of mature follicles during ovarian hyper-
stimulation. Numbers of follicles for ovarian hyperstimulation after the operation significantly increased as com-
pared with those before the operation (0.7%0.6 vs.1.9%1.1, p<0.05) . Furthermore, in subjects with large cysts
(<35mm), the numbers of increased follicles after the operation were significantly small than those in subjects
with small cysts (<35mm) (1.4%0.6 vs. 2.910.7). In conclusion, infertile patients with endometrioid cysts, who
needed ovarian hyperstimulation, should undergo enucleation surgery before the diameter of the endometrioid
cysts are less than 35mm.

Key words: laparoscopy, endometrioid cysts, ovarian stimulation.
(Jpn ] Fertil Steril 44:221-225 1999)
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Evaluation of Sperm Motility and Fertility Using a Computer-aided Sperm Analyzer
Makoto Masui, Tomohiko Ichikawa, Akira Komiya,Youko Kawana, Hiroyoshi Suzuki and Haruo Ito

Department of Urology, Chiba University School of Medicine, Chiba 260-8670, Japan

* Noriyuki Suzuki and Shino Murakami
Department of Urology, Asahi General Hospital, Asahi 289-2511, Japan
Yoshio Shiseki
Department of Urology, Kawasakiseitetsu Chiba Hospital, Chiba 260-8670, Japan
.

One hundred three semen samples of idiopatic male infertility of which sperm concentration was 20X 10°/ml
or more by conventional microscopic semen analysis were analyzed by the use of Cell Soft series 3000(CS), a
computer-aided sperm analyzer. The ejaculate from idiopathic infertile men showed significantly lower sperm
motility than that from normal fertile men. There were no significant differences in sperm velocity or linearity
between pregnant cases of idiopathic infertile men and normal fertile men, whereas there were significant dif-
ferences in sperm motility between them. In idiopathic infertile men, the sperm motirity , velocity, linearity and
amplitude of lateral head displacement (A.L.H) of pregnant cases were higher than those of nonpregnant cases.
Within idiopathic infertile men, the group of high sperm velocity (=37um/sec)showed a higher pregnant rate
than that of low sperm velocity (<37um/sec). As the same , the group of high AL.H (=2.1um) showed a higher
pregnant rate than that of low A.L.H (<2.1um). These results showed that not only sperm motility but also

° sperm velocity, linearity and A.L.H were related with fertility. We conclude that the computer-aided sperm
analyzer seems to be useful to evaluate semen quality of infertile men.
Key Words: computer-aided sperm analyzer, sperm motility, fertility, idiopathic male infertility
(Jpn ] Fertil Steril 44:227-231 1999)
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Table 1. Ovulatory responses after the injection of the PMSG on various stages of the estrous cycle in the adult SD rat

Times of PMSG  PMSG No. of No.(%)of  No.(%)of Mean no. Mean no.of % of
injection at dose rats rats rats of ova ova cleaved abnormal
estrous cycle (1I0) used mating ovulated ovulated normally ova
@
il 15 6 3 (50.0) 1(33.3)
30 6 6 (100 ) 2(33.3) 3.0£2.0° 0 100 @
m 15 5 4 (80.0) 4 (100 ) 9.3+2:3W 4.8+34°9 48.6 ©
30 6 6(100) 4(66.7) 10.8+3.3 4.0+4.2¢9 62.8 ©
I\ 15 6 6 (100 ) 6(100)  10.3+2.0Y 781359 24,29
30 8 8(100) 4(50.0) 15.0%1.1 85+21¢9 433
\'s 15 6 5(83.3) 0(0 ) |
30 6 6(100) 4 (66.7) 5.31+4.5% 1.5+0.9¢ 71.4 < L4
Non-treatment® 17 17(100)  16(94.1) 13.1%+18 129+1.9 1.4
2 Control group (Spontaneous ovulation). (X+S.D.)

Y Significant difference from the non-treatment group: P<0.01.
9 Significant difference from the non-treatment group: P<0.001.




PRI 7H1H 1

XhBZEMWRENE. b, BEIFIMBORS
X TIRHEIX & R THBIZED - 228 Vi S5IX
TREBLEZIRDOhE -7

R oD 2 I PMISG % 301U 5- L, 4F4R20H
Bz Rk & BRYRG L T FENOERIRIZ # <7z
B3 Table 3i1c/m L 7=, Table2 662 H KD
12, WThOMRBXIZE W TEFRERE,NELS, 1
WX i mREERAE Y, T, NsLUV
HIX T8 ZhZ2h33.3, 66.75 & 1'20.0% & Kl % /R
L=, %7, FHRERKIN S L UCNHIXTEZ R
Fha56 EU70EG NN, XD 7E KD
AEICKL , BPLCHLAERICE, - 2,

—7, hMGX (Table 4) OFfE=x I, I, V& &
VVHIX TZEHF180.0, 40.0, 100% L U'100%T b

bis

ftt (235) 23

DPMSGX &L N BLHENIZRBIFTH -7z, F
7z RIS CR B ERICIE» o728, F
BERBIZZNZFN9.0, 7.0, 1955 X U'13.8HT,

I 5 LXONHIX THEX & NTERBICE2 5728
o0, NHXTEARICEL, RX TRaEITRYE
H X7z (R E R B28E, Figl).

Table 5(213%, VHIIZhMG20IU#5- L 72 [X 0 53 1
WhETRLE, £h6bh5 K12, BT
SFE3918.30C THHRX D 11.30L & kN THBIZE» -
7=, Ffo, BT R 15300 THEIX & 1
RTEBIZEL, 7 — 2 Th 5 ERE23ILOE
TFFEHEL RS AONS. 2O L 68
TR L -RIFRE T Z 0D T5 800, EIF
HFFE L THIRICEDRZ LW RS,

Table 2. Ovulatory response after the injection of the hMG (20IU) on various stages of the estrous cycle in the adult SD rat

Times of (MG No. of No. (%) of No. (%) of Mean no. Mean no.of % of
injection at rats rats rats of ova ova cleaved abnormal
estrous cycle used mating ovulated ovulated normally ova
1 6 5 5 114 8.8 2289
(83.3) (100) + 6.6 + 7.6
I 6 6 4 15.8 8.0 49.2»
(100) (66.7) +87 +12.3
v 9 9 9 30.2» 2509 17.3
(100) (100) +93 +5.1
\' 6 6 6 19.7 10.8 449"
(100) (100) +13.8 +11.7
Non-treatment ? 17 17 16 13.1 12.9 1.4
(100) (94.1) +18 +19
4 Control group (Spontaneous ovulation). (X+S.D.)
b Sjgnificant difference from the non-treatment group: P<0.001.
Table 3. The rate of pregnancy and the number of implantaion sites in the adult SD rat
when PMSG (30IU) was injected at different stages of the estrous cycle
Times of PMSG  No. of No.(%)of  No.(%)of Mean no. of implant Mean %
injection at rats rats pregnant live dead total of dead
estrous cycle used mating animales fetuses fetuses fetuses
I 6 2 0
(33.3)
| 6 6 2 2.5 2.0 459 3341
(100 ) (33.3) +0.7 +2.8 +21 +47.2
v 6 6 4 439 280 709 40.0¢
(100) (66.7) +34 +29 +2.2 +40.4
A 5 5 1
(100) (20.0)
Non-treatment ¥ 25 25 23 13.0 0.7 13.7 4.4
(100) (92.0) +2.3 +0.8 +238 +51
3 Control group (Spontaneous ovulation) . (X+S8D.)

b Significant difference from the non-treatment group: P<0.01.
o Significant difference from the non-treatment group: P<0.001.
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Table 4. The rate of pregnancy and the number of implantaion sites in the adult SD rat
when hMG (20IU) was injected at different stages of the estrous cycle

Times of (MG No. of No.(%)of  No.(%)of Mean no. of implant Mean %
injection at rats rats pregnant live dead total of dead
estrous cycle used mating animales fetuses fetuses fetuses
1 5 b 4 7571 1.5 9.0 1459
(100) (80.0) £3.5 +1.8 oy 57 +9.9
| 5 5 2 6.5 0.5 7.0 5.0
(100) (40.0) +3.5 +0.7 +4.2 +71
v 6 6 6 17.3 % 22 19.59 13.2v
(100) (100) +4.0 +2.0 +53 +7.5
V' 6 6 6 11.2 2.7 13.8 234
(100) (100) +5.0 =i ] +55 +13.3
Non-treatment # 25 25 23 13.0 0.7 137 44
(100) (92.0) +2.3 +0.8 +2.8 +5.1
@ Control group (Spontaneous ovulation). (X£S.D.)

® Significant difference from the non-treatment group: P <0.05.
° Significant difference from the non-treatment group: P <0.001.

Table 5. The number of pups from the superpregnancy following injection
of hMG (20IU) on the metestrus( IV) of the estrous cycle

Experimental No. of Total no. of No. of live Mean weight (g)
group rats pups delivered __pups of live pups
used (X+S.D.) (X+S.D.) £ 4
hMG 9 18.3¢ 15.3® 4.80 4.90"
treatment +4.0 +5:9 +0.81 +0.92
(13~24) (7~23)
Non-treatment @ 11 11.3 11.0 5.62 5.99
+24 3971 + 0.33 +0.38
(7~16) (7 ~15)
@ Control group (Spontaneous ovulation). ( ~ ):Range

¥ Significant difference from the non-treatment group: P<0.05.
* Significant difference from the non-treatment group: P<0.01.
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Induction of Superovulation and Superpregnancy in Adult Sprague-Dawley(SD) Rats

by Human Menopausal Gonadotrophin(hMG) Injection

Ryoichi Hashizume, Okada Hironori, Miyata Takashi and Masao Ito

Department of Bioproduction, Faculty of Bioindustry
Tokyo University of Agriculture, Abashiri 099-2493, Japan

The present study was undertaken to examine the optimum time of hMG injection at the estrous cycle for
superovulatory response in adult SD rats. Furthermore, the incidence of pregnancy and paturition in the rat
receiving only 20IU hMG were also studied. The results obtained were as follows. 1) Mean number of ova
ovulated in the hMG-treated group were apparently high compared with those of the PMSG groups. Maximum
superovulation response were obtained in the group receiving 20IU hMG at metestrus of the estrous cycle (30.2
+9.3). 2) The mean number of implantation sites on the 20th day of pregnancy in the rat treated with hMG at
metoestrus of the estrous cycle was significantly more than those from controls (19.5+5.3 vs 13.7 & 2.8). 3)

Superpregnant rats delivered “super "size litters, up to 24 pups.

Key words: hMG, adult rat, superovulation, superpregnancy

(Jpn J Fertil Steril 44:233-238 1999)
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Pathological Findings at Microsurgical Tubouterine Anastomosis and
Pregnancy Rates Following Surgery for Proximal Tubal Obstructions
in Cases of Unsuccessful Transcervical Tubal Procedures

Hisao OSADA, Tom Kiyoshi FUJII, Ikuo TSUNODA, Yuji YAMADA,
Katsuo TSUBATA and Kazuo SATOH

Department of Obstetrics and Gynecology,
Nihon University School of Medicine, Tokyo 101-8309, Japan

Abstract: Women diagnosed as infertile due to tubal problems are managed by a progressive series of
procedures, depending on the severity of the occlusion. The mildest can be reversed by selective salpin-
gography. This is followed by transcervical balloon tuboplasty, and then microsurgical techniques for
those who do not respond to the first two methods of treatment. Objective; To explain our protocol for
managing infertile women whose problems have been diagnosed as tubal in origin. Design; A retrospec-
tive evaluation of our results on women whose infertility was not correctable by either selective salpin-
gography or transcervical balloon tuboplasty. Patients; Women with infertility diagnosed as tubal in ori-
gin. Outcome Measure; Pregnancy and live birth rates superior to those obtained with IVF & ET. Results;
Microsurgical tuboplasty carried out between 1982 and 1997 consisted of 136 patients who underwent
tubouterine anastomosis. Of these, 128 patients (94.1%) had patent tubes post-surgically, and 68 patients
(50.0%) had conceived up to December 1997. Ectopic pregnancies occurred in 3 cases (2.2%). Conclusions:
Selective salpingography, transcervical balloon tuboplasty or tubouterine anastomosis, depending on the
severity of the occlusion, lead to pregnancy and live birth rates superior to those obtained with IVF & ET.
Key Words: tubal infertility, proximal tubal occlusion, transcervical tuboplasty, microsurgical tubouter-
ine anastomosis
(Jpn J Fertil Steril 44:239-245 1999)

. ous surgical procedures which allow women to con-
Introduction . .
ceive spontaneously. Only in cases of women who have

The management of infertility in women diagnosed
as having oviductal pathologic occlusions or obstruc-
tions has seen a great deal of change over the past 25
years. The introduction of microsurgical technology
in the treatment of oviductal pathologies has extended
the range of women who can hope to conceive spon-
taneously. More recently, the development of small
caliber balloon catheters has led to less traumatic pro-
cedures for the correction of oviductal occlusions in
selected patients. Improvement in assisted reproduc-
tive technologies, such as IVF & ET, GIFT etc., has
led to a decrease in the more time-consuming surgi-
cal management of oviductal pathologies. However,
our department has persisted in employing the vari-

no possibility of responding favorably to surgical inter-
vention do we consider employing IVF & ET. Micro-
surgery has been the treatment of preference for infer-
tility of proximal tubal origin since 1977 Gomel 2.
Since 1982, we have treated such cases with selective
salpingography (SS)*® and transcervical tubal catheter-
ization using PTCA balloon catheters from Bard 7,
originally designed for the treatment of coronary ar-
teries. Since then, transcervical tubal catheterization
has gained in popularity #'9. Linear everting (LE) cath-
eters from Imagyn ¥ have become available to visu-
alize selectively the tube during falloposcopy, and also
to induce patency in apparently occluded tubes. Mi-
crosurgical tubouterine anastomosis is employed in



28 (240)

cases where there is a complete blockage of the tubal
pars interstitialis. We use a combination of a variety
of modalities in the management of infertile women who
have been diagnosed as having impatent fallopian tubes.
Our protocol for women diagnosed as being infertile due
to tubal occlusion on routine hysterosalpingograms is
to attempt SS. If this is unsuccessful, we attempt tu-
bal canulation with a balloon catheter (transcervical
balloon tuboplasty, TBT). Only in the cases of women
who fail to achieve patency by either SS or TBT; do
we consider surgical intervention.

Materials and Methodds

We analyzed 418 patients who displayed bilateral
tubal obstructions at initial hysterosalpingography
(HSG), performed using television X-rays, between
1982-1997.

The 288 women who displayed bilateral proximal
tubal obstructions were selected for further transcervi-
cal tubal procedures, such as SS or TBT. We were
able to reestablish patency in 187 patients by these
two modalities. Tubouterine anastomosis was per-
formed in 136 of the women who had interstitial oc-
clusive disease. Of these 56 cases were conditions
which could not be reversed by either SS and TBT,
and identified by repeat HSG 3 months post-opera-
tively 19 (19.2%) of the SS subjects and 16 (18.2%) of
the TBT subjects demonstrated reocclusion, and a
further 35 cases were of women in whom no tubal os
could be observed on the hysteroscopy. Thus in these
cases neither SS or TBT were attempted.

Our criteria for performing the tubouterine anasto-
mosis were: 1. Women with discernible tubal orifices
but who failed to achieve patency by means of
transcervical tubal procedures. 2. Women who dem-
onstrated a completely occluded interstitia. In cases
where a complete blockage of the tubal pars interstitialis
from the ostium uterinum tubae is confirmed by hys-
teroscopy, the ostium uterinum tubae cannot be seen
by hysteroscopy, but these women usually display a
rounded blunt shadow at the cornual areas on HSG.
The age range of our patients was from 21.8 to 42.3,
with a median age of 29.1. Their average period of
infertility was 5.1 years.

The tubouterine anastomosis which we are perform-
ing is a method which directly sutures the tubal mus-

Tubouterine anastomosis as a last resort
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cularis to the uterine muscularis at the level described
as juxta-uterine by Gomel '®. This method involves
completely excising the occluded tubal pars interstitialis
to the area where the endometrium is exposed, using
a Zeis or Wild-Leitz (Switzerland) operative microscope
at a magnification of x3.5-20.

The surgical field is extended using meticulous he-
mostasis and keeping trauma to healthy tissue at a
minimum with a bipolar microsurgery hemostasis for-
ceps. The interstitial portion of the tube is carefully
dissected free of the surrounding uterine cornual tis-
sue. A longitudinal incision is made to expose the
deeper layers of the tube. Only when healthy tubal
tissue with an intact lumen is identified is the tube
amputated free of the uterine cornu (Figure 1-A).
Uterine tissue is excised medially until the methyl-
ene blue dye instilled in the uterine cavity can be dis-
tinctly seen. At this point an electric scalpel is used to
carefully enter the uterine cavity with an incision cor-
responding in diameter to the diameter of the tubal
lumen (Figure 1-B). The occluded tubal tissue is ex-
cised from the proximal end until a healthy lumen is
exposed, as revealed by free flowing of the dye from
the tubal stump, which is prepared by inserting a Foly
catheter from the fimbrial end and injecting methyl-
ene blue. The healthy stump is then sutured to the
muscularis of the uterine cavity by microsurgery, us-
ing either 80 or 9-0 Nylon or Vicryl sutures. The anas-
tomosis of the tube to the muscularis of the uterus is
done with 4-8 sutures as required (Figure 1-C). Our
procedures are performed without the use of intralu-
minal splints. After the tubal stump is firmly ligated
in place, further anchoring of the cornual tissue is
performed to provide a firmer support for the im-
planted tubes. In patients requiring wide excision of
the cornual tissue in order to provide adequate visu-
alization for adaptation, a peritoneal transplant may
be required to prevent the formation of neoadhesions.
One month after surgery, the anastomoses are checked
by hysteroscopy to evaluate the effects of procedure
and to confirm that patency has been achieved ( Fig-
ure 1-D ).

Results

The microsurgical tubouterine anastomosis carried
out from 1982 until 1997 involved 136 patients who
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Figurre 1 Microsurgical Tubouterine Anastomosis;

The interstitial portion of the tube is carefully dissected free of the surrounding uterine cornual tissue. A longitudinal incision is made to
expose the deeper layers of the tube (A). Uterine tissue is excised medially until the methylene blue dye instilled in the uterine cavity can
be distinctly seen (B). The healthy tube is approximated to the exposed uterine myometrium with 4-8 fine sutures (C) . One month after
surgery, hysteroscopic observation of the anastomotic site reveals a patent reconstructed ostium uterinum tubae (D).

underwent tubouterine anastomosis. Of these, 128
patients (94.1%) had patent tubes post-surgically. The
number in which patency was achieved in only one
tube was 15 (11.0%) and the number in which bilat-
eral patency was achieved was 113 (83.1%). 68 patients
(50.0%) had conceived as of December 1997, of which
3 were ectopic pregnancies (2.2%). One patient with
an ectopic pregnancy later experienced a pregnancy

Table 1. Results of microsurgical tubouterine anastomosis
for pathologic cornual occlusion of the tubes

No. of Patient (%)

that went to term. Abortion occurred in 4 cases (2.9%).
Subsequent pregnancies in women who had aborted
went to term in 2 patients (Table 1). Of the 136 women
with interstitial occlusions treated microsurgically, 11
dropped out from further histologic evaluation, leav-
ing 125 women as our series total. Histologic evalua-
tion of the excised tissues showed fibrosis in 57 (45.6%),
the most frequent result, chronic inflammation in 23

Table 2. Histologic evaluation of interstitial occlusion taken
at tubouterine anastomosis

Histologic evaluation No. of patients (%)

Total procedures 136

Tubal patency 128 94.1%
unilateral 15 11.0%
bilateral 113 83.1%

Term pregnancy 68 50.0%

Abortion* 4 2.9%

Ectopic pregnancy** 3 2.2%

* Subsequent pregnancies went to term in 2 patients.
** One patient later experienced a pregnancy that went to term.

Fibrosis 57 45.6%
Chronic inflammation 23 18.4%
Endometriosis 19 15.2%
Salpingitis isthmica nodosa 14 11.2%
Others 12 9.6%
Total 125* 100.0%

* Of the 136 women with the tubouterine anastomosis,
11 dropped out from further histologic evaluation
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(18.4%), endometriosis in 19 (15.2%), and salpingitis
isthmica nodosa in 14 (11.2%) (Table 2).

Discussion

Interstitial occlusion is a blockage from the ostium
uterinum tubae to the pars isthmica. Its length is
equivalent to that of the fallopian tube within the uter-
ine muscularis and consists of three layers of tubal
muscularis. The outer spiral-longitudinal layer blends
with the myometrium, and consists of a prominent
circular zone with a deeper recognizable core. This
portion extends from the ostium uterinum tubae to
the pars isthmica for from a few mm to 15-17 mm.
There may be a limit to how well we can distinguish
and diagnose interstitial occlusions by using conven-
tional insufflation, hydropertubation and HSG tech-
niques.

For the microsurgical treatment of an occlusion of
the tubal pars interstitialis, various methods of treat-
ment are available such as tubouterine implantation,
tubouterine anastomosis, tubocornual anastomosis,
and interstitialis-isthmic anastomosis. Tubouterine
implantation has been employed as a method of sur-
gical treatment for such interstitial occlusions for
many years. However, its postoperative results are
not satisfactory with routine procedures.

We have been performing tubouterine anastomosis
in cases where a complete blockage of the tubal pars
interstitialis from the ostium uterinum tubae has been
confirmed by hysteroscopy. In cases where the uterine
side of the ostium uterinum tubae is partially present, it
is not always necessary to perform a tubouterine anasto-
mosis. In our series, there were 26 women who were
adequately managed by a so called tubocornual anasto-
mosis, which consists of suturing the tubal stump to the
tissues of the uterine cornu with care to approximate
the distal tubal endothelium with the proximal intersti-
tial endothelium. When the uterine side of the tubal pars
interstitialis is intact (where the ostium uterinum tubae
can be seen by hysteroscopy), we perform an intersti-
tial-isthmic anastomosis. This technique is generally
called “Tubocornual anastomosis” and involves sutur-
ing end-to-end the isthmic portion of the tube to the in-
terstitial portion. Tubo cornual anastomoses have been
performed by a variety of methods by many investiga-
tors %1% with patency rates reported by the various

Tubouterine anastomosis as a last resort
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authors as being from 63% to 94%, and live birth re-
sults ranging from 29%~67%, with the majority around
50%. All of the reports show success rates in terms of
live births which are superior to those of IVF/ET.
Tubocornual anastomosis, as opposed to tubouterine
anastomosis, using microsurgical technologies was
first reported, to our knowledge, by Gomel in 1978
“Current Problems in Obstetrics and Gynecology "2
and 1979 in Silbers 2. He advocates the use of a high-
magnification delicate surgical technique and of su-
ture material in order to achieve a satisfactory result.
Above and beyond these requirements is the ques-
tion of the qualifications of the surgeons performing
the procedures. Gomel specifies the need for deli-
cate excision of the cornual tissues with an intact vas-
culature. He further makes use of a specially devel-
oped blade to allow sharp dissection without damag-
ing the interstitial tissues to a greater extent than is
necessary for the actual anastomosis. This is in con-
trast with the report of Winston? in the Lancet ,whose
series reports on the reversibility of fertility following
surgical sterilization. His series does not include
women with intractable interstitial occlusion, thus,
although the procedures are performed microsurgi-
cally, the area of excision is distal and removed from
the uterine os tubae.

The tubouterine anastomoses that we perform may
be similar to the procedure reported by Fayez . How-
ever the authors do not report their procedures ex-
plicitly enough for us to make a definitive compari-
son. Our procedure involves the microsurgical sutur-
ing of a tubal stump (isthmic portion) which is appar-
ently normal, and has an intact vasculature to the uter-
ine muscularis, with 4 to 8 sutures with 8-0 to 9-0 Ny-
lon or Vicryl as required. We have achieved a post-
surgical patency rate of 94.1%. However, our preg-
nancy rate at 50.0% is not as high as some that have
been reported. The reason our results are not as good
as some of those reported may be due to our perform-
ing microsurgery on only those women who were
unable to demonstrate patency by either SS or TBT.
Thus, our procedures were performed on women with
severe, complete obliterative processes of the inter-
stitial, and perhaps the isthmic portions, of the tube.
However, with the prolongation of our post-surgical

observation period to at least two years, we hope to
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find an increase in the number of women who con-
ceive, and thus to improve our pregnancy rates.

Our first report concerning our tubouterine anasto-
moses was at the 12th World Congress of Fertility and
Sterility, Singapore (1986). Since then, we have re-
ported on our growing series. However, we believe
the reason this procedure has not gained in popular-
ity is because it is time consuming and very exhaust-
ing for the surgical team. Up to about 1990, it took 4-
5 hrs. per tube, requiring 8-10 hrs. for a bilateral pro-
cedure. Conditions necessary for acceptable results
require the exposure of the uterine cavity to a diam-
eter acceptable for suturing to the tubal stump. This
is achieved by a gradual excision of the uterine tis-
sues to expose the uterine cavity to a diameter simi-
lar to that of the caliber of the tubal stump, so that an
adequate approximation can be performed. Once the
uterine cavity has been reached, which is checked by
an injection of methylene blue into the uterine cavity,
which becomes visible from the distal area exposed
by excision, a small incision is then performed with
an electric scalpel, to expose an endometrial defect
similar in diameter to the diameter of the tubal lumen.
Once the endometrium has been successfully excised,
the tubal lumen (endothelium) is fixed in close ap-
proximation to the uterine endometrium. This re-
quires from 4-8 sutures using 8-0 to 9-0 Nylon or Vicryl
sutures. Care is taken to place all sutures before liga-
tion as the tissues to be anastomosed are very friable.
We require our patients to refrain from conception for
3 months following surgery, and emphasize the ne-
cessity of cesarean sections at the time of delivery
because of the cornual muscular defects caused by
the surgical procedures. We feel that, with improved
techniques which will make these procedures accept-
able to more surgeons, as well as devices to shorten
the surgical times and to enhance safety, the popular-
ity of these tedious, time consuming, exhausting pro-
cedures will increase. One innovation we have
adopted since 1990 is the Cavitron Ultrasonic Surgi-
cal Aspiration (CUSA) device. The use of this CUSA
has shortened the length of bilateral procedures by
50%, so that at present, we are out of surgery in 4-5
hrs., in contrast to the 810 hr. required without CUSA.
We have continued the use of this procedure in spite
of the long surgical time etc.. because it allows women
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with intractable interstitial occlusions to conceive
spontaneously and to have take home babies with far
better success rates than those achieved by IVF &
ET.

According to Sulak #, histologic examination of ex-
cised proximal tubal segments during tubocornual
anastomosis of 18 patients who received proximal tu-
bal resections, revealed that 3 patients (16.6%) had
normal non occluded tubes. Eight patients had patent
tubes with identifiable histologic abnormalities (i.e.
fibrosis or inflammation). Only 7 of the 18 patients
had tubal obliteration due to fibrous replacement or
salpingitis isthmica nodosa. According to Letterie
hystologic examination of proximal tubal obstruction
in patients who underwent unsuccessful fluoroscopi-
cally guided tubal canalization, showed that 24/26
(93%) had tubal pathologies, 61% obliterative fibrosis,
57% chronic salpingitis, 42% salpingitis isthmica
nodosa and 65% a combination of the above. In none
of these cases was there any evidence of endometrio-
sis or hyaline casts. There were no normal non-oc-
cluded tubes. Thus in our series microsurgical inter-
vention was employed on a minority of patients who
were not successfully managed on an out-patient ba-
sis by either selective salpingography or transcervical
balloom tuboplasty.
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The Stress of Infertility Patients and the Evaluation of Psychological Condition
by the Cornell Medical Index

Rika Watanabe, Takako Goto, Chizumi Kurahashi,
Michiyo Sashiyama and Takafumi Utsunomiya

St.Luke Clinic, Oita 870-0947, Japan

It is not commonly recognized that the infertility rate in all couples is estimated at 10% before and after.
Therefore, the stress of infertile couples increases gradually during medical examinations and treatment
for infertility. There are some difficult points and problems in this field; psychological, physical, medical,
social and economical issues. We evaluated the stress of infertile women by means of the questionnaire
method. Seventy-one percent of patients felt inferior and 75% of them could not enjoy their own life be-
cause of their childless family. Furthermore, 53% of them had an experience that they talked with their
partner about their childless life. Forty percent of patients had some experience of physical and/or psy-
chological stress and some of them needed treatment. The psychoanalysis for the infertile women was
tested by the Cornell Medical Index comparing to the normal women who have one or more children as
a control. The rate of the tendency of neurosis is not different between the patient group and normal
control group. So, the psychological stress from infertility may not affect the result of CMI test. However,
in the neurosis group, some patients have a tendency of give in treatment in short period. As medical
staff, we should understand these facts and incorporate them into our treatment of infertile couples.
Key words: infertility, stress of patient, psychological care, CMI
(Jpn J Fertil Steril 44:247-251 1999)
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A Simplified Method for Lysis of Single Cells in PCR-based
Preimplantation Genetic Diagnosis

Tsuyoshi HASHIBA, Kou SUEOKA, Masako KUROSHIMA, Hironori ASADA,
Naoaki KUJI and Yasunori YOSHIMURA

Department of Obstetrics and Gynecology,
Keio University School of Medicine, Tokyo 160-8582, Japan

Abstract: Complete cell lysis is essential for accurate and efficient polymerase chain reaction (PCR)
based-preimplantation genetic diagnosis (PGD). While the methods in current use are efficient, a simpler
method would lower the risk of DNA contamination. We therefore sought to develop a simplified tech-
nique of single-cell analysis. Single amniocytes and unfertilized oocytes were isolated under a micro-
scope. Twenty cells of each type were individually lysed in buffer containing proteinase K and Tween20,
and 20 cells were lysed in buffer containing Tween20 alone. The X chromosome-specific repeat sequence,
DXZ1, was subsequently amplified in each cell by PCR. The amplification success rates of individual
amniocytes and oocytes lysed in Tween20 were equal to those of the same cell types lysed in Proteinase
K+Tween20. The simplified method of cell lysis described here was as efficient as the method currently in
° use. By reducing the number of manipulations, our method may reduce the possibility of DNA contami-

nation and may be better suited to clinical PGD.

Key words: cell lysis; DXZ1; PCR; preimplantation genetic diagnosis.

(Jpn J Fertil Steril 44:253-256 1999)

Introduction

Preimplantation genetic diagnosis (PGD) is used
as an alternative to prenatal diagnosis. This method-
ology enables couples who are at risk for transmit-
ting genetic disorders to select unaffected embryos
prior to implantation"?. Embryos are generated through
IVF and allowed to develop to cleavage stage. At that
time, one or two blastomeres are biopsied and ana-
lyzed to determine if the embryo bears the genetic
disorder in question.

Two methods are currently utilized for PGD, one
involving the polymerase chain reaction (PCR) and
the second involving fluorescent in situ hybridization
(FISH). The PCR method, a powerful technique for
selective and rapid amplification of target DNA se-
quences, has been used to determine the sex of em-
bryos as well as to detect single gene disorders. Use
of PCR in PGD, however, can result in misdiagnoses

due to contamination of the DNA or amplification fail-
ure.

Complete cell lysis has been found to be essential
particularly when analyzing the DNA from single cells
for efficient PCR amplification. We have utilized a
method in which single cells are lysed at 37°C in a
buffer containing Tween20, and proteinase K, and the
solution is heated at 95°C to inactivate the enzyme
prior to PCR. While the method has resulted in effi-
cient amplification (unpublished data), we have sought
to simplify our procedure, in order to reduce the chance
of DNA contamination. We therefore developed a method
in which single cells are lysed in buffer containing
Tween20 alone and amplified by PCR. In this report,
we compare our newly-developed simplified method
of cell lysis with our former method in evaluating the
X chromosome-specific repeat sequence; DXZ1, in
single amniocytes and unfertilized oocytes.
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Materials and Methods

Amniocytes and Unfertilized Oocytes

This study was approved by our institutional ethics
committee, and informed concent was obtained from
each patient. Amniotic fluid samples were obtained
from patients undergoing prenatal karyotyping. Un-
fertilized oocytes were obtained following intracyto-
plasmic sperm injection from patients undergoing IVF.

Single amniocytes and single oocytes were isolated
under an inverted microscope (Nikon, Tokyo, Japan)
equipped with MN-151 micromanipulators (Narishige,
Tokyo, Japan). Individual cells were each washed
twice in a 3ul droplet of distilled water and transferred
to a 3ul droplet of the lysis buffer. The latter was
suctioned into a capillary tube under the inverted mi-
croscope.

Cell Lysis Methods

Proteinase K method: Single cells were each incu-
bated at 37°C for 10min in 3ul of a lysis buffer consist-
ing of 50mM KCl, 10mM Tris-HCIl, pH8.3, 1.5mM
MgClz, 0.5% Tween20, and 0.1mg/ml Proteinase K,
and then heated at 95°C for 10min.

Simplified method: Single cells were each tranferred
into 3ul of a lysis buffer consisting of 50mM KClI,
10mM Tris-HCl, pH8.3, 1.5mM MgCl,, and 0.5% Tween
20.

PCR

The DXZ1 primer sequences utilized were 5-AATG
TGCAAGTGGCTATTTAGCG-3' (forward) and 5-TC
CATCATAACGAATGTTCAGCT-3' (reverse), which
amplify a 308bp fragment. The PCR cocktail contained
50mM KCl, 1.5mM MgClz, 10mM Tris-HCIl, pH8.3,
1uM of each primer, 2001 M of each four deoxynucleotide
triphosphate and 2.5 IU/100u1 Taq polymerase
(Takara, Tokyo, Japan). Ten ul of this cocktail was
added to each capillary tube containing 3 u1 sample,
air was then loaded into the end of the tube, and the
tip was sealed. The amplification protocol, performed
in a Capillary Fast Thermal Sequencer (FTS-1S, A.B.
Technology, Mortlake, Australia), consisted of 1 cycle
of 10min at 95°C, 1min at 55°C, 1min at 72°C, 1 cycle
of 3min at 95°C, 1min at 55°C, 1min at 72°C, 36 cycles
of 1min at 95°C, 1min at 55°C, 1min at 72°C, 1 cycle of
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1min at 95°C, 1min at 55°C, 3min at 72°C, and 1 cycle
of 1min at 95°C, 1min at 55°C, 10min at 72°C. Ten ul
of each PCR product was mixed with 2u1 of gel load-
ing buffer and electrophoresed on a 2% agalose gel at
100V for 30min. The gel was stained with ethidium
bromide, and the bands were visualized under ultra-
violet light at 312nm.

Results

Single amniocytes and single unfertilized oocytes
were isolated under an inverted microscope. Twenty
cells of each type were individually lysed in buffer
containing Proteinase K+Tween20, and 20 of each
were lysed in buffer containing Tween20 alone. An X
chromosome-specific repeat sequence, DXZ1, was
then amplified in each cell. Electrophoresis of the
amplified products showed that the X-derived ampli-
fied fragments were 308bp (Fig 1).

When we copared the amplification success rates
in cells lysed in the two buffers, we observed similar
amplification of DXZ1 in both the amniocytes and un-
fertilized oocytes (Table 1). DNA contaminations was
not observed in any of these samples.

Proteinase K method

Amniocytes [ R

308bp

QOocytes 308bp

Simplified method
Amniocytes

e

308bp

Oocytes 308bp

Fig 1. PCR amplification of DXZ1 sequence from a single
amniocyte or a single oocyte. Electrophoresis showed
that the X-derived amplified fragments were 308bp.
One amplification failure was observed in a single
oocyte sample.

Table 1. Amplification success rate of DXZ1 in single cells
lysed in different buffers

Lysis buffer
Proteinase K- Tween20
Tween20
Single amniocytes 20/20 (100) 20/20 (100)
Single oocytes 18/20 (90) 17/20 (85)

Results expressed as amplified cells/total cells (%)
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Discussion

Complete cell lysis is essential for an accurate and
efficient PCR amplification of DNA from a single cell.
We developed the earlier method of cell lysis, utiliz-
ing Proteinase K, to prepare samples for PGD, since
we found that some cleavage-stage blastomeres were
resistant to lysis in distilled water. While this method
yielded high amplification rates of both repeat se-
quences and single copy genes (unpublished data),
the heating process is time-consuming, requires ad-
ditional steps and evaporates the DNA-containing
samples, thus increasing the risk of DNA contamina-
tion.

The simplified cell lysis we described resulted in
an efficient amplification of DNA sequences from
single amniocytes and oocytes. While the amplifica-
tion success rate of this method was not better than
that of the cell lysis method previously utilized in our
laboratory, this simplified method did entail fewer
manipulations and shortened the analysis time. By
reducing the possibility of DNA contamination, this
newly developed method may be better suited for
PGD.

Our newly developed cell lysis method appears to
be simpler than other methods for cell lysis currently
in use. A method involving freezing and boiling is now
the standard cell lysis method for cleavage-stage PGD:
the freezing and thawing steps destroy the cell mem-
branes, while the final heating step uncovers the
nuclear chromatin and denatures the double stranded
DNAZ3-®, More recently, a two-step protocol, involv-
ing lysis in potassium hydroxide and dithiothreitol at
65°C followed by neutralization, has been reported to
result in a more efficient amplification of both repeat
and single copy DNA sequences than does the freez-
ing and boiling protocol® 1. This method, however,
entails more manipulations than does our simplified
method of cell lysis, thus increasing the risk of DNA
contamination. The consistently good amplification
efficiencies obtained by our method, together with the
decreased risk of DNA contaminations, suggests that

T. HASHIBAI et al.
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this protocol may be the method of choice for PGD.
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The Change of Semen Quality among Young Men

Toshiaki Nakai Kazukiyo Miura Norie Ishii Atsushi Yoshida
Kouichi Nagao Hiroshi Hara Nobubhisa Ishii

First Department of Urology, Toho University School of Medicine,
Tokyo 143-8541, Japan

Mamoru Ueyama

First Department of Obstetrics and Gynecology, Toho University School of Medicine,
Tokyo 143-8541, Japan

Recently, serious concern has emerged about the influence of endocrine-disrupting chemicals on the body.

One suggested influence on men is change in the characteristics of the seminal fluid. In order to carry out a
detailed analysis of this effect, we comparatively evaluated the seminal fluid collected from 83 healthy young
men between 1987and 1989 and from 137 similar subjects between 1997 and 1998. The five items investigated
were sperm density, sperm morphology, sperm motility, sperm motile efficiency index and the Toho University
score.

Significant differences were observed between the two groups in sperm motility and the Toho University
score. The seminal fluid of young men was found to have worsened over the period of about 10 years, particu-
larly in respect of sperm motility.

This result point to the urgent need for further study in order to elucidate this phenomenon more clearly.
Key words: endocrine-disrupting chemicals, germ cell failure, spermatotoxicity, male infertility

(Jpn J Fertil Steril 44:257-261 1999)
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Pregnancy Rate Following Operative Laparoscopy in Infertile Patients with
Endometriosis

Yasushi KURIBAYASHI, Bunpei ISHIZUKA, Juichiro SAITO,
Takuhiko SHIROTA, Ichiro SUGAWARA and Akira AMEMIYA

Department of Obstetrics and Gynecology, St. Marianna University School of Medicine,
Kawasaki 216-8511, Japan

Abstract: The rate of pregnancy after laparoscopic surgery was retrospectively studied in 149 infertile
women with endometriosis. The extent of endometriosis was laparoscopically evaluated according to R-
AFS scoring system, then patients underwent laparoscopic surgery. Electrocautery of peritoneal im-
plants alone was performed in cases without endometrioma (group A). In cases with endometrioma
either excision (group B), aspiration (group C), or aspiration plus ablation (group D) was performed.
The pelvic cavity was washed and patentcy of the fallopian tubes was tested following surgical procedure.
Patients were followed up for 2 years during which the pregnancy rate was evaluated. The pregnancy
rate for different disease stages was 35% in stage I, 36% in stage Il, 35% in stage Il and 32% in stage IV
(n.s.). The pregnancy rates of groups A, B, C and D were 32%, 21%, 33% and 49%, respectively. The
L] pregnancy rate was significantly (p<0.05) greater in group D than in group B.
The present study demonstrated that among laparoscopic treatments of endometriosis, the highest

pregnancy rate was obtained following aspiration plus ablation of endometriomas.

Key words: endometriosis, endometrioma, laparoscopy, infertility, pregnancy rate

(Jpn J Fertil Steril 44:263-267 1999)

Introduction

It is estimated that 25-50% of infertile women show
evidence of endometriosis, and 30-50% of women with
endometriosis are infertile?. Although a causative
relationship between pelvic endometriosis and infer-
tility has been well established, the most efficacious
treatment for infertile patients with endometriosis has
been difficult to ascertain. There is no consensus as
to which treatment modality provides the best result,
despite reports on the use of various treatments for
endometriosis i.e. medical therapy, laparoscopic cau-
tery and conservative surgery *-9.

The advantage of laparoscopic surgery is obvious,
since intended meaning unclear laparoscopic diagno-
sis and surgery can be performed simultaneously.
Laparoscopic resection or ablation of endometriotic
lesions has been performed frequently, but its ability

to improve fertility has not been evaluated.

In the present study, we examined the effects of
various laparoscopic treatments on the reproductive
outcome of patients with different stages of en-
dometriosis and with or without endometriomas.

Methods

We retrospectively studied 149 infertile women who
underwent laparoscopy for diagnosis and treatment
of endometriosis between 1990 and 1996. Endometrio-
sis had been diagnosed in all patients by transvaginal
ultrasonography and serum CA-125 measurement
prior to laparoscopy. In accordance with the guide-
lines of Adamson®, MRI or CT scan, and measurement
of other tumor markers including alpha-fetoprotein,
carcinoma embryonic antigen were done prior to
laparoscopy to rule out malignancy. The patients with
endometrioma were informed of the risk of ovarian
cancer. An inclusion criteria was endometriotic cyst with
a diameter of at least 3cm confirmed by laparoscopy.
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All laparoscopic procedures were performed under
general anesthesia. The patients were placed in a 20°
Trendelenburg position and in low dorsolithotomy po-
sition with both legs supported by padded stirrups. A
multiple trocar technique was used for laparoscopic
surgery with video camera and monitor. Initial laparo-
scopic observation included careful inspection of the
pelvic cavity and upper abdomen. Excrescence and
suspicious areas, they were biopsied and diagnosis of
endometriosis was retrospectively confirmed by his-
tological examination.

A laparoscopic evaluation of the extent of endome-
triosis was made according to the revised American
Fertility Society (R-AFS) classification'?. In cases with-
out endometrioma (group A, n=69), electrocautery of
pelvic implants was performed during the laparosco-
pic procedure. Excision (group B, n=24), aspiration
(group C, n=15) or aspiration plus ablation (group D,
n=41) was performed in cases with endometrioma.

Endometriosis on the peritoneum in group A, was
removed by spoon electrode diathermy which is ca-
pable of both cutting and coagulating. All visible le-
sions and scarred areas were removed under the as-
sumption that the lesions were active endometriosis
implants. Endometriomas in group B were incised
under laparoscopic control, and cleavage planes were
sought. The cyst wall was then separated from the
ovarian cortex by two grasping forceps alone or in
combination with the aquadissection technique. The
capsule of the endomtrioma was placed in an endobag
and removed through one of the trocars. An incision
was made in the endometriomas of group C patients
by electrode diathermy and the chocolate-colored fluid
contents were aspirated. In group D, the capsule of
the endometrioma was extended following aspiration

pregnancy rate in patients with endometriosis
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and the inside wall was ablated by electrode diathermy.
Electrocoagulation in group D was carefully performed
by coagulating superficial capsule of the inside wall with
cautery (less than 40 watts), to avoid damaging of ova-
rian function. Patients with endometrioma were ran-
domly divided into 3 groups (group B, C and D).

Tubal patency was tested by chromotubation with
dilute methylene blue solution and the pelvic cavity was
washed with saline immediately after surgery. Only
patients with patency of at least one tube demonstrated
by laparoscopy and without male factors were included
in the study.

Patients were followed up for 2 years during which
the pregnancy rate was evaluated. Student's t-test was
used for comparison of continuous variables. The Chi-
squared test was used to compare the pregnancy rate
and the recurrence rate of endometrioma between
groups and disease stage over the two years follow-
ing the laparoscopic surgery. A value of P<0.05 was
considered statistically significant.

Results

The mean age (£SD) and the duration (+SD) of
infertility of the 149 women were 31.2+4.0 and 3.4+
2.5 years, respectively. Mean serum levels of CA-125
prior to laparoscopy were not significantly different
between pregnancy and non-pregnancy group (Table
1). Pregnancy rates did not differ significantly among
disease stages (stage I , 35%; stage Il , 36%; stage 1Il,
35% and stage IV32%, n.s.) (Table 2). The mean age
and duration of infertility and were not significantly
different between the groups; group A 31.5+4.5, 3.2
+2.0 years, group B 32.1+3.7, 3.6+2.0 years, group
C30.6%4.2, 2.5+1.2 years, group D 31.4+3.9, 3.6+
2.9 years. The mean size of cyst and R-AFS score

Table 1. Characteristics in patients with endometriosis after laparoscopic surgery between pregnancy

and non-pregnancy group

Pregnancy group

Non-pregnancy group

(n=52) (n=97)
Age (years) 20.7 85 319 £ 5.6 NS
Duration of infertility (years) 28+ 12 3.2+ 3.2 NS
Serum CA-125 (U/ml) 86 £ 93 86 % 190 NS

Values are means*SD. Pregnancy rates were evaluated for two years after 2-years following laparoscopic surgery.

Age: age at the time of laparoscopic surgery

Duration of infertility: duration at the time of laparoscopic surgery

Serum CA-125: levels before the laparoscopic surgery
NS: not significant
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Table 2. Pregnancy rate between different stages (R-AFS) following laparoscopic surgery
R-AFS classification Pregnancy rate
Stage I 35% (12/34)
Stage I 36% (12/33)
Stage 1l 35% (18/51)
Stage IV 32% (10/31)
Total 35% (52/149)
R-AFS denotes the American Fertility Society revised classification of endometriosis. There are
no significant differences among stages.
Table 3. Characteristics in patients with endometriosis on different laparoscopic surgery
Group A Group B Group C Group D
(n=69) (n=24) (n=15) (n=41)
Age (years) 311+ 55 320t 39 326+ 3.9 310+ 3.7 NS
Duration of infertility (years) 3.2+ 2.0 3.5+ 2.0 25+ 12 3.5+ 3.0 NS
Cyst size (mm) = 4991199 50.8£16.6 49.4+18.2 NS
R-AFR score 11.4+15.8 46.41+14.4 46.5t154 442+14.1 NS

group A : pelvic endometriosis without endometriomas, group B, C and D: pelvic endometriosis with endometriomas.

Values are means+SD. Age: age at the time of laparoscopic surgery
Duration of infertility: duration at the time of laparoscopic surgery

NS: not significant

Table 4. Pregnancy rate after different laparoscopic surgery

Different treatment

Pregnancy rate

Group A

Group B excision (cystectomy)
Group C aspiration only

Group D  aspiration and ablation

32% (22/69)
21% ( 5/24)
33% ( 5/15)
49% (20/41)*

group A : pelvic endometriosis without endometriomas,
group B, C and D: pelvic endometriosis with endometriomas.

* p<0.05, compared to treatment groups B and C.

were not significantly different among group B, C and
D; group B 49.9+19.9 mm, 46.4114.4 points, group
C 50.8+16.6 mm, 46.5+15.4 points and group D 49.4
+18.2 mm, 44.21+14.1 points (Table 3). The recur-
rence rate of endometrioma for the two years after
laparoscopic surgery was 14% in group B, 29% in group
C and 31% in group D. The recurrence rate of en-
dometrioma did not significantly differ among the
groups. The pregnancy rate for the two years after
laparoscopic surgery was 32% in group A, 21% in group
B, 33% in group C and 49% in group D (Table 4). The
pregnancy rate was significantly higher (p<0.05) in
group D as compared with that in group B.

Discussion

The present study demonstrated that the highest

pregnancy rate was obtained by laparoscopic surgery
to infertile patients with endometriosis when aspira-
tion and ablation of endometrioma was performed. It
has been shown in the literature that surgical treat-
ment, accomplished via excision ¥, electrocautery 'V,
or with the CO2 laser *? for destruction or excision of
endometriotic implants, is associated with a higher
pregnancy rate than medical treatment or no treatment
at all?. The probability of conception 2 years after
laparoscopic treatment is 3-hold higher than expect-
ant management'®.

The R-AFS classification system ' is based on the
size and depth of ovarian and peritoneal endometrial
implants as determined by laparoscopy, rather than
on the symptoms such as severity of algomenorrhea.
Discrepancy between R-AFS classification staging and
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outcome of infertility has been reported ®, because the
conditions for recording the visual documentation to
classify the patient's disease stage are impossible to
standardize in general. In fact, the blinded reviewer
was limited by the quality of the visual documenta-
tion and details recorded by each of the participating
investigators. According to R-AFS classification, our
study did not exhibit significant differences in preg-
nancy rates between different stages of the disease
(Table 2).

There were no significant differences in levels of
circulating CA-125 between fertile and infertile group
after laparoscopy in our study (Table 1), However, this
test is reported to have poor sensitivity in detecting
minimal and mild endometriosis'¥. The present re-
sults suggested that CA-125 levels are not able to pre-
dict the fertility outcome of infertile patients under-
going laparoscopic surgery.

The results of our study demonstrated that preg-
nancy rate after laparoscopic aspiration plus ablation
of inside wall of endometriomas were significantly
higher than that after excision or aspiration alone of
endometriomas in cases of > 30mm (Table 4).

Ablation of the inside wall of endometriomas is as-
sociated with higher pregnancy rates than excision
since excision of the cyst including the capsule results
in removal of ovarian cortex and loss of follicles 9.
Simple puncture and drainage of endometriomas fails
to result in pregnancy in approximately two third of
the cases. It was suggested that drainage alone is
completely ineffective in the management of large
endometrioma!®. As pointed out by Keye et al.'” and
Kojima et al.'®, a more successful approach than aspi-
ration alone involves drainage of the cyst followed by
electrosurgical or laser ablation of the cyst wall. Al-
though ablation of the inside wall of endometriomas
obtained higher pregnancy rates, this procedure also
resulted in recurrence at a rate of 31% endometrioma
after surgery within 2 years. The high rate of preg-
nancy and recurrence following ablation of the inside
wall of endometriomas may indicate that this proce-

dure remains ovarian function well.
Endometriosis-associated infertility is often con-
founded by additional factors and variables, which
include age, duration of infertility, multiple factor in-
fertility and prior history of pregnancy. If endometrio-

pregnancy rate in patients with endometriosis
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sis is determined to be the only factor causing infertil-
ity, laparoscopic treatment is the best choice. The
Agency for Health Care Policy and Research process
evaluated that for endometriosis, medical treatment
did not improve pregnancy rates, and surgery appeared
superior to others”. However, a recurrence or persis-
tence rate following laparoscopic excision of en-
dometrioma was around 20% at 5 years ' and the me-
dian interval between laparoscopic excision and con-
ception was 13.3 months®. Adamson and Paste” dem-
onstrated that surgical result by laparoscopy showed
70% of moderate and severe disease endometriosis-only
patients were pregnant at 2 years”. These reports sug-
gest that endometriosis-associated infertility may re-
quire an additional treatment if conception dose not
occur within 2 years.

When laparoscopic surgery is performed for infer-
tile patients with endometrioma, aspiration, extent of
the cyst, and ablation of the inside wall of the cyst is
indicated.
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Spermatogenesis was Induced by hMG/Testosterone Therapy Kallmann’s Syndrome : A Case Report

Keisuke Miyaji and Masaru Murai

Department of Urology, Keio University, School of Medicine,
Tokyo 160-8582, Japan

Teiichiro Aoyagi, Kunihiro Hayakawa , Hiromichi Ishikawa and Makoto Hata
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Chiba 272-8513, Japan
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Abstract: A 32-year-old male patient consulted our hospital with the chief complaint of infertility. He had libido,
erection and orgasmus but had no ejaculation. He had a small penis with a prepubertal appearance of Tammer
2 and testicular volumes of 3 ml. Endocrinological evaluations revealed low levels of plasma LH, FSH, and
testosterone. Both of LH-RH loading test and hCG loading test produced poor reactions. He had anosmia by
olfactmetry. He was diagnosed to have Kallmann' s syndrome. For 6 months gonadotropin therapy (hCG and
hMG) had been performed with no improvement in symptoms. The plasma testosterone level was not increased.
Therefore the treatment was changed to hMG and testotrone therapy. He became able to ejaculate and sper-
matogenesis was induced after the treatment. hMG and testosterone therapy is suggested to be effective for a

present case.

Key words: Kallmann's syndrome, hMG and testosterone therapy

(Jpn J Fertil Steril 44:269-272 1999)
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Two Cases of Late Manifestation of Pelvic Inflammatory Disease (PID) after Oocyte Retrieval

Toshifumi Machida, Takao Kamiya, Rie Suzuki,
Kayo Matsumoto, Shizuko Kikuchi and Tokuo Kusaba

Department of Obstetrics and Gynecology,
Yokohama Rosai Hospital, Yokohama 222-0036, Japan

Takahisa Kojima
Amor Clinic, Yokohama 222-0033, Japan

We have encountered two cases of late manifestation of severe PID following ovum pick-up (OPU) for in vitro
fertilization. Patient 1 was a 35-year-old gravida 0 woman who had undergone a myomectomy two years ago.
The oocyte retrieval for IVF-ET was performed on September 15, 1997. After 48 hours, embryos were trans-
ferred. She was found to have a pelvic abscess with acute symptoms of severe PID one month after OPU, at
which time an emergency laparotomy and drainage was performed. Partial resection of the left ovary, diag-
nosed as the site of an ovarian abscess, was required after three months. Patient 2 was a 30-year-old gravida 0
woman with endometriosis as diagnosed by laparoscopy. The oocyte retrieval was performed on September 8,
1998. After 48 hours, embryos were transferred. After 13 days, she had a fever and lower abdominal pain. She
was diagnosed as having a ruptured ovarian abscess, requiring right tubo-oophorectomy and drainage.

The incidence of PID after OPU in the Amor clinic is 0.11%. The reported incidence of pelvic infection after
OPU is 0.2%-0.6% per cycle. It is suggested that follow-up is necessary for more than two weeks after OPU even
if the patient does not conceive.

Key words: in vitro fertilization-embryo transfer (IVF-ET), ovum pick-up, pelvic inflammatory disease (PID),
ovarian abscess
(Jpn ] Fertil Steril 44:273-277 1999)
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Epidermoid Cyst of the Testis in a Patient with Klinefelter Syndrome

Akira Tohda, Yoshihiro Nakamura, Naoki Tsuboniwa, Masaki Yamanaka,
Minoru Koga, Hidenobu Miura, Kenji Nishimura, Kinya Uchida,
Masaya Kitamura, Kiyomi Matsumiya and Akihiko Okuyama

Department of Urology, Osaka University Medical School,
Osaka 565-0871, Japan

Toshinori Tsuji and Yoshio Okamoto
Okamoto Clinic, Osaka 558-0004, Japan

A 33-year-old man visited Okamoto clinic. His height was 180cm and body weight was 60kg. His left scrotal
contents was swollen (23ml) and hard in consistency, although his right testis was atrophic (1ml). He was
referred to our hospital with the diagnosis of left testicular tumor. Preoperative semen analysis showed severe
oligozoospermia and serum LH and FSH was elevated. The chromosome analysis revealed 47, XXY. Serum AFP,
CEA, ;-hCG was not elevated. Left radical orchiectomy was performed under the diagnosis of left testicular
tumor. Histopathological diagnosis was epidermoid cyst of the testis.

Key words: klinefelter syndrome, epidermoid cyst, testicular tumor

(Jpn ] Fertil Steril 44:279-282 1999)
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2. Luteinizing Hormone Stimulates the Local Re-
lease of Endothelin from the Bovine Mature
Follicles In Vitro : Interrelationships among
Endothelin-1, Atrial Natriuretic Peptide and
Angiotensin Il

(OTomas J. Acosta, Akio Miyamoto,
Kunitada Sato
(Laboratory of Theriogenology Obihiro
University of Agriculture and Veterinary
Medicine)

Recent evidence indicates that Angiotensin Il (Ang
II), Endothelin-1(ET-1), and atrial natriuretic peptide
(ANP) act at the ovarian level in autocrine and or
paracrine manner. To observe a direct effect of lutein-
izing hormone (LH) on the local release of Ang I, ET-
1 and ANP, and a possible interrelationships among
these vasoactive peptides, a microdialysis system
(MDS) was implanted into the theca layer of preovu-
latory bovine follicles. Each preovulatory follicle
(selected based on the concentrations of steroids and
prostaglandins) was dissected from surrouding stro-
mal tissue, and implanted with 4 capillary membranes
into the theca layer. They were then incubated in or-
gan culture chambers, and perfused with Ringer's
solution for 12h following pre-perfusion for 2h. The
stimulation with infusion into the MDS of the differ-
ent substances was carried out betweem 4-8h. The
stimulation with LH (5ug/ml) increased the release
of ET-1, but nor for Ang Il and ANP release. The infu-
sion of ET-1-(250ng/ml) stimulated the release of

ANP. The infusion of ANP (300ng/ml) stimulated the
release of Ang Il and ET-1. The infusion of Ang Il
(10ug/ml) inhibited ANP release, but stimulated the
release of ET-1. These results confirm a local increase

in ET-1 release in the theca layer of mature follicle by
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the LH stimulation in vitro, and suggest a role for each
vasoactive peptide in the regional modulation of the
blood flow in the bovine mature follicle during preo-
vulatory period.
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10. Equine Embryo Frozen by Vitrification Using
Ethylene Glycol and Dimethylsulfoxide as
Cryoprotectants

O A.Y.Kojima, N.Oguri, T.]J.Acosta
M.Takagi, K.Miyazawa, K.Sato
(Laboratory of Theriogenology Obihiro
University of Agriculture and Veterinary
Medicine)

Previous reports on bovine embryo indicated that
satisfactory survival rate were obtained adding dim-
ethylsulfoxide (DMSO) and ethylene glycol (EG) as
cryoprotectants. Thus, this study aimed to examine
the effect of DMSO and EG on the equine embryos
after vitrification. Twenty-three Hokkaido-native
mares were used as embryo donors. During estrous,
mares were daily examined by rectal palpation and
mated with fertile stallion with 2 days intervals until

ovulation was confirmed. The ovulation day was con-
sidered Day 0. Embryo recovery was performed at Day
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6 by transcervical uterine flushing with Ringer solu-
tion. A total of 13 blastocysts were collected and sub-
jected to vitrification within 2 hours. The vitrification
solution was TCM-199 aupplemented with 25% EG and
25% DMSO. Blastocysts were loaded individually in
vitrification solution into the 0.25ml plastic straws,
placed on the nitrogen vapor, immersed and stored in
liquid nitrogen. Four embryos were thawed (two
good) were transferred to two recipient mares. Ultra-
sound was used at Day 14 but no pregnancy was ob-
tained. The present result demonstrated that addition
of DMSO was unable to improve the pregnancy rate
of vitrificated equine embroyos compared with our
previous result using EG and Ficoll as cryoprotectants.
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