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Abstract: Some young women with gynecological dis-
eases undergo salpingo-oophorectomy. However, new 
ovarian tumors may develop in the remaining ovary at a 
young age after such treatment. Cystectomy is consid-
ered to be effective for fertility preservation. However, if 
the ovarian tumor is large, the normal ovarian parenchy-
ma cannot be clearly detected in some cases. A 10 year-
old patient with yolk sac tumor in the right ovary under-
went fertility-sparing therapy. Seven years later, a large 
mature teratoma in her left ovary was detected. Further-
more, the ovarian parenchyma was not clearly detected 
by ultrasonography. Cystectomy was decided as the 
treatment, and the patient hoped for oocyte cryopreser-
vation before laparotomy, in case of iatrogenic ovarian 
failure after surgery. The patient underwent random-start 
ovarian hyperstimulation in the luteal phase with dual a 
dual trigger 2 days prior to surgery. On the scheduled op-
erative day, 10 metapase II oocytes were retrieved under 
direct observation and cryopreserved. Even though the 
ovarian parenchyma could not be clearly detected before 
ovarian stimulation, oocytes could be retrieved under 
direct observation on the operative day. This approach 
made it possible to safely retrieve enough metaphase II 
oocytes for cryopreservation.
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Introduction

Some young women with gynecological diseases un-
dergo salpingo-oophorectomy. However, new ovarian tu-
mors may develop in the remaining ovary at a young age 
after such treatment. Hence, in many cases of juvenile-
onset gynecological conditions, fertility-sparing therapy 
is desired, and cystectomy is considered to be effective 
for fertility preservation. However, if the ovarian tumor is 
large, the normal ovarian parenchyma cannot clearly be 
detected in some cases, and iatrogenic ovarian failure 
may occur after surgery. Therefore, in cases of juvenile 
benign ovarian tumor in which fertility is particularly en-
dangered, preoperative oocyte cryopreservation is an 
option as a fertility-sparing therapy [1].

Here, we present the case of a patient diagnosed with 
a left ovarian tumor (mature teratoma) at 17 years of age. 
The patient had been diagnosed at 10 years of age with 
a yolk sac tumor stage IIIC and she was subsequently 
treated using fertility-sparing therapy with right salpingo-
oophorectomy (RSO) and postoperative chemotherapy.

The patient’s left ovarian tumor was large (16 cm in di-
ameter), and her normal ovarian parenchyma could not 
be clearly detected. Preoperative oocyte cryopreserva-
tion was discussed because of the possibility of iatrogen-
ic ovarian failure after ovarian tumor cystectomy.

In the present case, because left ovarian tumor cystec-
tomy was scheduled in collaboration with the pediatric 
surgery department of our hospital, it was necessary to 
retrieve the oocytes on the scheduled operative day it-
self. Therefore, ovulation was induced in the luteal phase 
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due to the fixed oocyte retrieval date.
Oocyte retrieval is usually performed under transvagi-

nal ultrasound guidance. However, our patient had no ex-
perience in sexual intercourse, and it was possible that 
the normal ovary site was located deep within her pelvis. 
Hence, oocyte retrieval was performed under direct ob-
servation as the same time as cystectomy.

We believe that the clinical course of this case is ex-
ceedingly rare. Thus, we report the case with references 
to previous literature.

Case Presentation

A 17 year-old girl (with no experience of sexual inter-
course, unmarried, gravida 0) with a left ovarian tumor, 
which was suspected to be a mature teratoma cyst, was 
referred to the Department of Obstetrics and Gynecol-
ogy of Niigata University Graduate School Medical and 
Dental Science, Niigata, Japan, for future preservation of 
fertility before laparotomy.

Her menarche was at 13 years of age. At her first visit, 
her height was 161 cm, her body weight was 58 kg, and 
her BMI was 22.2. Her menstrual cycle was regular with 
a 28-day cycle.

1. Medical history
When the patient was 10 years of age, a right ovarian 

tumor and para-aortic lymph node swelling were detect-
ed by computerized tomography (CT). The patient under-
went RSO and para-aortic and mesenteric lymph node 
resection. Subsequently, the patient was diagnosed with 
ovarian yolk sac tumor (stage IIIC). After fertility-sparing 
surgery, the patient underwent a total of six cycles of 
bleomycin, etoposide, and cisplatin (BEP) chemothera-
py. The patient showed no evidence of disease after the 
initial treatment.

2. Clinical course
The patient visited the pediatrics department of our 

hospital once a year for routine follow-up of the yolk sac 
tumor by pelvic examination and transabdominal ultraso-
nography. At 17 years of age, the patient was asymptom-
atic; however, a 16-cm-diameter left ovarian tumor was 
detected by routine ultrasonography. The patient under-
went a CT scan for further evaluation, and the same left 
ovarian tumor was detected. Left ovarian tumor cystec-
tomy was decided as the treatment; however, the possi-
bility of postoperative iatrogenic ovarian dysfunction was 
remained a concern. Thus, the patient was referred to 
our department for the purpose of preoperative fertility 
preservation.

3. Laboratory findings
A blood test revealed a serum anti-Müllerian hormone 

(AMH) level of 2.13 ng/ml. Magnetic resonance imaging 
(MRI) revealed low and high T1- and T2-weighted signal 
intensities, respectively. The MRI findings indicated that 
the tumor was a mature teratoma composed of fat, as 
determined through fat suppression. They also showed a 
region of microcystic accumulation, which was thought to 
be the normal ovarian parenchyma (Fig. 1). Serum tumor 
marker levels were tested. The α-fetoprotein, carcinoem-
bryonic antigen, cancer antigen 125, and carbohydrate 
antigen 19–9 levels were 1 ng/ml, 0.9 ng/ml, 8 U/ml, and 
22 U/ml, respectively, which were all within the normal 
range.

It was thought that left ovarian tumor cystectomy would 
be necessary to prevent rupture and torsion. However, 
considering the risk of iatrogenic ovarian dysfunction 
due to ovarian tumor cystectomy, we explained the op-
tion of oocyte cryopreservation to preserve fertility be-
fore left ovarian tumor cystectomy to the patient, to which 
she agreed. All procedures were in accordance with the 
ethical standards of the responsible committee on hu-
man experimentation (institutional and national) and with 
the Helsinki Declaration of 1964 and its later amend-
ments. Informed consent was obtained from the patient 
and her guardians for the publication of this report and 
the accompanying images. Oocyte cryopreservation for 
this patient was approved by the Clinical Ethical Com-
mittee of Niigata University Medical and Dental Hospi-
tal, Niigata, Japan. As the patient was a minor, consent 
was also obtained from her guardians. The operative day 

Fig. 1 Magnetic resonance image (T2-weighted) showing a 
multilocular cystic tumor (black arrow) in the pelvis. 
The tumor was suspected to be derived from the left 
ovary. A region of microcystic accumulation can be 
seen on the margin of the tumor (white arrow), which 
was speculated to be the normal ovarian parenchyma.
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was decided by consensus between our department and 
the pediatric surgery department of our hospital. Oocyte 
retrieval was also planned for the same day as that for 
surgery.

The patient underwent ovarian hyperstimulation with 
human menopausal gonadotropin (hMG) (HMG FER-
RING, Ferring Pharmaceuticals) injection on menstrual 
cycle day 22 (12 days before laparotomy) when the men-
strual cycle was in the luteal phase, as determined by 
elevated progesterone levels (3.36 ng/ml on menstrual 
cycle day 20). At 6 days after the hMG injection, some 
antral follicles inside the left ovarian tumor were de-
tected by transabdominal ultrasonography (Fig. 2), and 
the hMG dosage was increased from 150 to 300 units. 
However, due to the low increase in follicle count and low 
estradiol (E2) level at 7 days after the hMG injection, the 
hMG dose was increased to 450 units. At 3 days before 
surgery, gonadotropin-releasing hormone (GnRH) an-
tagonist (0.25 mg) was injected subcutaneously to pre-
vent unexpected ovulation. At 2 days before surgery, the 
largest follicle size was 17 mm in diameter (Fig. 3).

After ovarian stimulation was started, blood hormone 
levels were monitored on days 6, 9, and 11. The follicle-
stimulating hormone, luteinizing hormone, and E2 levels 
were 16.3 mIU/ml, 1.0 mIU/ml, and 198 pg/ml, respec-
tively, on day 6 after ovarian stimulation; 26.0 mIU/ml, 
0.4 mIU/ml, and 1,278 pg/ml, respectively, on day 9 after 
ovarian stimulation; and 32.1 mIU/ml, <0.2 mIU/ml, and 
2,608 pg/ml, respectively, on day 11 after ovarian stimu-
lation. On day 11 after ovarian stimulation, human chori-
onic gonadotropin (hCG) (10,000 units; HCG, Mochida 
Pharma) and gonadotropin-releasing hormone (GnRH) 
agonist (600 µg; Suprecur, Mochida Pharma) were ad-
ministered as triggers at 34 h prior to oocyte retrieval. 
Cystectomy by laparotomy was selected because the 
ovarian tumor was large, and safe oocyte pick-up was 
also being implemented. During left ovarian tumor cys-
tectomy by laparotomy, swollen follicles were confirmed 
by direct observation of the ovary (Fig. 4). We punctured 
12 follicles that were more than 15 mm in diameter with a 
19-gauge needle under direct observation (Fig. 5), per-
formed a follicular flushing, according to our standard 
protocol, and retrieved ten metaphase stage II (MII) oo-
cytes and one metaphase stage oocyte. MII was con-
firmed by the presence of the first polar body under the 
microscope. On the same day, we cryopreserved the ten 
MII oocytes and single MI oocyte using the ultra-rapid 
vitrification method (Cryotop Safety Kit Protocol, Cryotop 
Method for VT505-TOP-KIT; Kitazato Corporation, Shi-
zuoka, Japan).

After oocyte pick up, there was no worsening of severe 

ovarian hyperstimulation syndrome (OHSS).
The final histopathological diagnosis of the tumor was 

a mature teratoma, with no findings of malignancy. One 
month after surgery, the patient’s menstruation resumed. 
Three months postoperatively, her serum AMH level was 
0.49 ng/ml.

The patient’s LH and FSH levels were also measured 
post-surgery. At 2 months postoperatively, they were 
3.3 mIU/ml and 7.8 mIU/ml, respectively, after 4 months, 
2.8 mIU/ml and 4.1 mIU/ml, respectively; and after 10 
months, 3.1 mIU/ml and 9.3 mIU/ml, respectively.

Fig. 2 Transabdominal ultrasonography showing the antral 
follicles (white arrow) on day 6 after initiation of ovula-
tion induction.

Fig. 3 Transabdominal ultrasonography showing the diameter 
of the dominant follicle (17 mm; white arrow) and both 
large and small follicles on day 11 after initiation of 
ovulation induction (2 days before oocyte retrieval and 
laparotomy).
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Currently, the patient is attending regular follow-up ev-
ery 3 months at the pediatric surgery department, with 
no recurrence. One year has passed since the operation, 
her menstruation is regular, and LH and FSH continue to 
be monitored for consistent levels.

Discussion

We herein present the case of a 17 year-old girl who 
successfully underwent cystectomy after a fertility- spar-
ing procedure (oocyte cryopreservation). The patient had 
previously undergone six cycles of BEP chemotherapy. 
In general, chemotherapy is thought to affect ovarian 
function, but it has been reported that the BEP regimen 
does not seem to impair ovarian function [2].

The patient’s ovarian reserve was estimated using the 
serum AMH level. When she presented at our depart-
ment, her menstrual cycle was at day 10. Since that was 
within 5 days of menstruation and ovarian stimulation 
was implemented immediately, there wasn’t an opportu-
nity to check her basal hormone levels (FSH, LH, E2). In 
addition, it was difficult to confirm the existence of antral 
follicles in the normal parenchyma of the remaining ovary 
by ultrasonography because of the presence of the large 
ovarian tumor. Kesley et al. reported AMH levels from 
conception to menopause. According to their report, a 
peak AMH occurs at 24.5 years, log10 (AMH+1)(ng/ml) at 
the age of 17 is nearly the same as the level seen in the 
early twenties [3]. Therefore, we judged that AMH was 
useful for predicting our patient’s ovarian reserve.

In the present case, when the left ovarian tumor was 
detected at 17 years of age, the AMH level was 2.13 ng/
ml. The mean AMH level of 1,009 Chinese women (mean 
age, 35.4 years; range, 26–44 years) was 4.18 ng/ml [4], 
and Chang et al. [5] reported that the mean AMH level 
of patients with a mean age of 33.75 years was 2.75ng/
ml. Thus, we did not judge our patient’s AMH levels to be 
abnormally low.

In the present case, the ovarian tumor was large (16 cm 
in diameter) and identification of normal ovary sites within 
the tumor by transabdominal ultrasonography was diffi-
cult. There have been several reports regarding ovarian 
tumor cystectomy and postoperative ovarian function [5, 
6]. Although current data indicate that the risk of iatrogen-
ic premature ovarian dysfunction is only 2.4% in cases 
with chocolate cysts after bilateral chocolate cystectomy 
[6], it was considered necessary to explain the risk of 
iatrogenic premature ovarian dysfunction to our patient 
prior to the performance of left ovarian tumor cystectomy. 
Moreover, the serum AMH level at postoperative week 1 
is lower in cases with endometrioma than in those without 
a history of endometrioma (33.9% vs. 69.2% of the pre-
operative level) and in the bilateral group compared with 
the unilateral group (16.9% vs. 62.0%) [5]. Non-endome-
triotic cysts are considered to be associated with a lower 
risk of premature menopause after cystectomy than en-
dometriotic cysts; nonetheless, careful attention to spare 
the normal ovary site during the operation is important.

In the present case, prior to ovarian hyperstimulation, 
the normal ovarian parenchyma was not detected clearly 
by diagnostic imaging. However, following ovulation in-
duction, follicles gradually developed in the normal ovary 
site. Subsequently, the area surrounded by the tumor 
could be confirmed clearly by transabdominal ultraso-
nography. Moreover, when the ovarian tumor was be-
ing removed during laparotomy, it was easy to identify 

Fig. 4 The normal ovary site (red circle) could easily be identi-
fied by placing an echo probe directly on the ovarian 
tumor.

Fig. 5 Retrieval of oocytes in the operative room. Twenty-five 
large and small follicles were punctured with a 19-gauge 
needle under direct ovarian observation.
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the normal ovarian parenchyma, which was enlarged by 
ovarian hyperstimulation, under direct observation. As a 
result, the normal ovarian parenchyma was spared.

In some situations, fertility is especially endangered: 
for example, in cases of ovarian tumor recurrence (endo-
metriomas), bilateral ovarian cysts, age >35 years, and 
poor ovarian reserve (previous chemotherapy or radio-
therapy, premature ovarian failure, and so on). In these 
situations, cryopreservation of mature oocytes and ovar-
ian tissue are options for fertility preservation [1].

Several studies have reported on ovarian tissue freez-
ing in addition to ovum cryopreservation for the preser-
vation of fertility in cases of malignant tumors [7]. There 
is substantial evidence of the restoration of ovarian func-
tion and spontaneous pregnancies after assisted repro-
ductive technology following orthotopic transplantation of 
cryopreserved ovarian tissue. This evidence supports its 
future consideration as an open clinical application, and 
embryo and oocyte cryopreservations are first-line fertil-
ity preservation methods in post-pubertal women [8].

As the present case was of an ovarian tumor, and it 
was predicted that the remaining normal ovary paren-
chyma was very small, we did not select ovarian tissue 
cryopreservation as the fertility-sparing technique.

We previously reported a case wherein oocytes were 
cryopreserved before ovarian tumorectomy [9]. However, 
in that case, the normal ovary could easily be detected by 
transvaginal ultrasound, and the tumor component was 
suspected to be a fibroma; thus, transvaginal ultrasonog-
raphy-guided oocyte retrieval was possible. However, in 
the present case, the tumor was large, and the normal 
ovary site was difficult to detect even under transabdomi-
nal ultrasonography–guided observation. Moreover, al-
though the normal ovary site could be observed by MRI, 
tumor components surrounded the normal ovarian pa-
renchyma. In addition, in the imaging studies, the ovar-
ian tumor was suspected to be a mature teratoma, and a 
case of chemical peritonitis and pleuritis caused by tera-
toma rupture during ultrasonographically guided trans-
vaginal oocyte retrieval has been reported [10]. Thus, it 
was considered that oocyte retrieval under ultrasonogra-
phy guidance should be avoided in the present case, and 
we decided to retrieve the oocytes under direct visualiza-
tion during ovarian tumor cystectomy via laparotomy.

This case required collaboration between the pediatric 
surgery department and our department. and because of 
manpower and surgical frame constraints, the operation 
date had already been decided. Therefore it was neces-
sary to retrieve the oocytes on the scheduled date. Fur-
thermore, ovulation in this case occurred approximately 
2 weeks before the scheduled date of surgery; thus, it 

was necessary to implement a random-start ovarian 
stimulation in the luteal phase. According to Qin et al. 
[11], the number of MII oocytes retrieved after random-
start ovarian stimulation is comparable to that after 
ovulation induction from the early stage of the follicular 
phase. However, it takes longer to induce ovulation in 
the random-start method. In addition, when the ovulation 
induction start time is in the luteal phase, the average 
ovarian stimulation period until oocyte retrieval is 10.9 ± 
3.4 days [11]. Based on these considerations, we initiated 
ovarian hyperstimulation 12 days before the scheduled 
oocyte retrieval day. Subsequently, during the stimulation 
cycle, the emergence of follicles from the normal ovary 
was observed in the central part of the tumor.

At 2 days before oocyte collection, the patient’s estra-
diol level was 2,608 pg/ml, relatively high, but the domi-
nant follicle diameter was only 17 mm; thus, a further 450 
units of hMG were injected intramuscularly on the same 
day. Dual trigger with a GnRH agonist and standard dose 
hCG has been reported to improve oocyte maturity rates 
in patients with a low percentage of mature oocytes re-
trieved [12]. Although it was possible that OHSS would 
more likely occur, the patient consented to the adminis-
tration of a dual trigger in order to increase the probability 
of the retrieval of a sufficient number of MII oocytes.

In 2013, the American Society for Reproductive Medi-
cine (ASRM) reported there was no increase in the inci-
dence of chromosomal abnormalities or developmental 
disorders based on examinations of frozen egg-derived 
infants, and issued a statement that oocyte vitrification 
and warming were no longer experimental procedures 
[13]. Moreover, the clinical pregnancy rate per thawed 
oocyte has been reported to be from 4.5% to 12% [13]. 
Thus, a approximately 10 oocytes are thought to be nec-
essary to obtain one child. Hence, we believe that we 
were able to cryopreserve enough MII eggs for the fertil-
ity preservation of our patient.

In the present case, we did not select ovarian tissue 
cryopreservation as discussed above. In ovarian tissue 
cryopreservation, ovarian tissue is cut into fragments of 
approximately 5 × 5 × 1 mm that are frozen in individual 
ampoules. Subsequently, the number of cortex pieces 
transplanted varies from 6 to 12 [14]. In the present case, 
it was thought that we would not be able to secure enough 
ovarian tissue because we had difficulty in identifying the 
normal ovary in preoperative imaging diagnose. In the fu-
ture, if a method which can engraft even smaller slices of 
tissues were developed, it may become a possible option 
as a fertility-sparing method before subsequent ovarian 
tumor cystectomy.
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Conclusions

Because cystectomy for a large ovarian tumor in the 
remaining ovary has a small but non-negligible associ-
ated risk of iatrogenic ovarian dysfunction, in cases of 
unilateral salpingo-oophorectomy, the management of 
such cases should be decided upon after careful delib-
eration and analysis of the clinical course and laboratory 
findings.

Cryopreserving oocytes before ovarian tumor cystec-
tomy may be an option as an advanced fertility-sparing 
treatment.

Even though the ovarian parenchyma could not clearly 
be detected before ovarian stimulation, we could detect 
the normal ovarian parenchyma after ovarian hyperstim-
ulation and could perform safe oocyte pick-up under di-
rect observation on the operative day.

Furthermore, even when the oocyte retrieval date has 
been fixed and a random-start ovarian stimulation meth-
od has been adopted, it is still possible to retrieve enough 
MII oocytes for fertility preservation by careful ovulation 
induction and adoption of the dual-trigger method.
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