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Abstract: Purpose: Pelvic adhesions inhibit follicular 
growth and ovum transport, causing female infertility. In 
this report, we describe successful ovum pick-up (OPU) 
during adhesiotomy in a woman with severe adhesions 
that prevented transvaginal OPU. Subsequently, in vitro 
fertilization (IVF) and intracytoplasmic sperm injection 
(ICSI) were attempted after transport of cumulus–oocyte 
complexes (COCs). Materials and methods: Clinical 
examination revealed a chocolate cyst on the patient’s 
left ovary. Her right ovary was adherent to the posterior 
part of the uterus. COCs were harvested during adhe-
siotomy and stored at 37°C in a 1.5-ml tube containing 
Sperm Washing Medium. The tube was transported to 
our clinic using hot gel bags and a portable infant incu-
bator. Immediately upon arrival, IVF and ICSI were per-
formed. On day 7, two ICSI-derived blastocysts were 
cryopreserved. Two months later, these blastocysts were 
transferred to the patient’s uterus. Results: The patient 
conceived, and a normal, healthy boy was born. Conclu-
sions: In summary, we performed OPU during adhesi-
otomy, and COCs were transported to the infertility clinic 
on the same day; subsequently, the patient was success-
fully impregnated using the transported oocytes.
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Introduction

Pelvic adhesions are often observed in patients with 
a history of endometriosis [1], pelvic infection [2] or pel-

vic surgery [3]. Periovular adhesions inhibit follicular 
growth, obstruct the oviducts and hinder ovum passage, 
consequently causing female infertility. Particularly, per-
formance of transvaginal ovum pick-up (OPU) is difficult 
in women with severe adhesions. Moreover, when OPU 
is performed transvaginally, the success of pregnancy 
following assisted reproductive technology depends on 
the range and severity of periovular adhesions [4]. In pa-
tients with severe adhesions, OPU is performed during 
or after adhesiotomy.

Some small, independent obstetrics and gynecology 
clinics such as ours do not have the equipment for ad-
hesiotomy. Under these circumstances, transport of 
oocytes from hospitals to infertility clinics is necessary 
when OPU is performed during adhesiotomy. In 1986, 
successful pregnancy was achieved following transpor-
tation of oocytes at body temperature [5]. Thereafter, 
several study groups reported the efficacy of short-term 
transportation of oocytes [6, 7] and embryos [8, 9] using 
portable incubators or multiblock heaters maintained at 
37°C.

In this report, we describe the case of a woman with 
severe adhesions due to endometriosis, in whom trans-
vaginal OPU was unsuccessful. We performed OPU 
during adhesiotomy: cumulus–oocyte complexes (COC) 
were transported on the same day, and intracytoplasmic 
sperm injection (ICSI) was performed. Subsequently, 
she conceived by transport ICSI, and a healthy baby was 
born. In this report, we introduce our method of COC 
transportation.

Preliminary examination
We investigated whether the temperature of the me-

dium was stable using hot gel bags and a portable infant 
incubator. The duration of transport from aspirating the 
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first follicle to the arrival of COCs at our clinic was esti-
mated to be 3–4 h. When only hot gel bags were used for 
thermal management, their temperature remained stable 
for 40 min at 37°C. However, after 40 min, their tempera-
ture decreased by 2°C every 1 h for 3 h. However, use of 
a portable infant incubator maintained the temperature 
of the hot gel bags at 37°C for over 8 h. Accordingly, the 
temperature of the medium was sufficiently stable using 
our method.

Materials and Methods

Patient
A 38 year-old woman and her 41 year-old husband 

consulted our clinic after in vitro fertilization (IVF) was 
recommended by another hospital. They had undergone 
infertility treatment for 8 months at a previous hospital 
and had been infertile for 4 years. Clinical examination of 
the woman revealed a chocolate cyst on her left ovary. 
In addition, her right ovary was adherent to the posterior 
part of the uterus. Abnormal tubal patency was not evi-
dent on hysterosalpingography. Her husband exhibited 
an average number of motile spermatozoa of 53 × 106 
spermatozoa/ml, and their motility rate was 49.5%. Artifi-
cial insemination was performed three times at our clinic 
without success.

During ovum stimulation for artificial insemination, we 
investigated whether transvaginal OPU was possible and 
determined that transvaginal OPU was unfeasible be-
cause of severe adhesions. Consequently, we attempted 
to remove the adhesions by laparoscopic surgery. How-
ever, we changed the surgical procedure to laparotomy: 
exclusion of the intestine was difficult because of the 
amount of visceral fat, combined with hemorrhage from 
the vicinity of an ovarian cystoma on the left side. As 
mentioned in her operative notes regarding the left ova-
ry, a thumbprint-sized ovarian cyst was found adherent 
to the posterior part of the broad ligament of the uterus 
on its left posterior aspect, and the cystic contents had 
spilled in the form of a brown liquid. The right ovary was 
located at the right posterior aspect of the uterus, and 
the fallopian tube was adherent to the posterior aspect of 
the uterus and to the pouch of Douglas. Adhesion to the 
intestinal tract was not observed. Her ovaries were repo-
sitioned by laparotomy. After recovery, transvaginal OPU 
was attempted four times without success. IVF was sus-
pended; we ceased infertility treatment and attempted 
artificial insemination three times and timed intercourse 
once.

In the next IVF cycle, one year after the initial consulta-
tion, we determined during ovum stimulation that trans-

vaginal OPU was again unfeasible because of adhesions 
(Fig. 1). Accordingly, we had no choice but to attempt 
OPU by laparotomy at Asagiri Hospital, Hyogo, Japan, 
and subsequently transported the COCs obtained from 
the hospital to our clinic. Informed consent was obtained 
to conduct OPU by laparotomy and transport COCs. All 
the procedures were performed in accordance with the 
Declaration of Helsinki. Because we intended this to be a 
case report, the procedure was not referred to the institu-
tional review board of Ono Ladies Clinic, Hyogo, Japan.

Ovum stimulation, ovum pick-up and oocyte transport
For ovarian stimulation, the patient was treated with 

the gonadotropin-releasing hormone analogue busere-
lin acetate (Fuji Pharmaceutical Co., Ltd., Tokyo, Japan) 
and human menopausal gonadotropin (ASKA Pharma-
ceutical Co., Ltd., Tokyo, Japan) using the short protocol. 
When at least two follicles reached a diameter of 18–
20 mm (determined by transvaginal ultrasound), 10000 
IU of human chorionic gonadotropin (hCG; Fuji Pharma-
ceutical Co., Ltd., Tokyo, Japan) was administered. OPU 
was performed by laparotomy 35 h after hCG injection.

Six COCs were obtained. COCs were washed four 
times in 1 ml Sperm Washing Medium (Irvine Scientific, 
Santa Ana, CA, USA) with N-2-hydroxyethylpiperazine-
N’-2-ethanesulfonic acid (HEPES). Subsequently, COCs 
were stored in a 1.5-ml graduated microcentrifuge tube 
(Quality Scientific Plastics, San Diego, CA, USA) con-
taining 300 µl Sperm Washing Medium at 37°C. The vol-
ume of the Sperm Washing Medium was then increased 
to 1 ml. The 1.5-ml tube was placed into a light-resistant 
bag. The light-resistant bag was placed between hot gel 

Fig. 1. The repositioned ovary after laparotomy. Some mature 
follicles were observed in the repositioned ovary on day 
8 of the patient’s menstrual cycle during the short proto-
col; however, transvaginal ovum pick-up was unfeasible 
because of severe adhesions.
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bags (Hakugen Co., Ltd., Tokyo, Japan), which were in 
turn placed in a portable infant incubator (Portable Cou-
veuse ACDC; Medtech, Tokyo, Japan). The hot gel bags 
were warmed using a microwave before initiating lapa-
rotomy and transport. The portable infant incubator was 
transported from the hospital to our clinic in about 1.5 h. 
The duration for which COCs were soaked in the Sperm 
Washing Medium, from aspiration of the first follicle to 
transfer into Universal IVF Medium (MediCult A/S, Jyl-
linge, Denmark) at our clinic, was 2.5 h.

In vitro fertilization, intracytoplasmic sperm injection and 
cryopreservation

Immediately upon arrival, COCs were washed eight 
times with 1 ml Universal IVF Medium (MediCult A/S). 
Thereafter, COCs were cultured in 1 ml Universal IVF 
Medium for 15 min. COCs were then washed four times 
with 1 ml Universal IVF Medium. Three COCs were in-
seminated using IVF. The other three COCs were freed 
from cumulus cells using 0.025% hyaluronidase (Sigma–
Aldrich Corp., St. Louis, MO, USA) dissolved in Universal 
IVF Medium. Two metaphase II (MII) oocytes and one 
germinal vesicle oocyte were obtained and cultured for 
≥30 min. Subsequently, the oocytes were inseminated 
using piezo-assisted ICSI in Universal IVF Medium. The 
following morning, fertilization was confirmed on the ba-
sis of the presence and number of pronuclei and polar 
bodies.

Using IVF, no fertilized eggs were obtained on day 1. 
Accordingly, the three unfertilized eggs underwent res-
cue ICSI, and three fertilized eggs were obtained. Us-
ing ICSI, two fertilized eggs were obtained. Eventually, 
five fertilized eggs were cultured in Continuouos Single 
Culture™ medium (Irvine Scientific), including 10% se-
rum substitute supplement (Irvine Scientific), until day 7. 
Two blastocysts (one blastocyst from ICSI; one blasto-
cyst from rescue ICSI) remained on day 7 and were cryo-
preserved using the Cryotop technique, as described by 
Kuwayama [10].

Embryo transfer
Two months later, endometrial stimulation for embryo 

transfer [11, 12] was performed four days before blas-
tocyst transfer. Two blastocysts were thawed as per the 
procedure described by Kuwayama [10], except that 
thawing was performed at room temperature. Two fro-
zen–thawed day 7 blastocysts were transferred into the 
patient’s day 5 uterus [13].

For luteal support, 2 mg chlormadinone acetate (Lu-
toral; Shionogi & Co., Ltd., Osaka, Japan) was admin-
istered three times daily from beginning on the day of 

ovulation; moreover, 0.72-mg transdermal estradiol 
patches (Estrana® Tape; Hisamitsu Pharmaceutical Co., 
Inc., Tokyo, Japan) were applied to the abdomen from 
the beginning of menstruation for 10 weeks, and a 200-
mg progesterone vaginal suppository was administered 
once daily from ovulation to check the gestational sac 
(GS). The progesterone vaginal suppositories were pre-
pared by dissolving progesterone (Sigma-Aldrich Corp.) 
and Macrogol 6000 (Nikko Chemicals Co., Ltd., Tokyo, 
Japan) in Macrogol 400 (Yoshida Pharmaceutical Co., 
Ltd., Tokyo, Japan). Subsequently, the patient was inject-
ed with 125 mg 17α-hydroxyprogesterone caproate once 
every five days for seven weeks after assessing GS.

Results

Pregnancy was confirmed by positive urine hCG test 
10 days after blastocyst transfer, and the GS and fetal 
heartbeat were observed by transvaginal ultrasound at 
16 and 21 days after embryo transfer, respectively. No 
structural abnormalities were evident on ultrasound dur-
ing routine pregnancy checkups. A normal baby boy 
(3196 g) was delivered by cesarean section at 38 weeks 
of gestation, and he was healthy when examined during 
the second and fourth weeks after birth.

Discussion

We achieved successful pregnancy after ICSI using 
transported oocytes harvested during adhesiotomy. In 
previous reports, transportable incubators [6, 8, 14] and 
multiblock heaters [7] were used to transport human oo-
cytes. In this report, a 1.5-ml tube containing COCs was 
stored between hot gel bags for thermal management, 
and they were placed like this in a portable infant incuba-
tor to prevent a decrease in temperature during trans-
port. Our preliminary examination revealed that the tem-
perature of the hot gel bags was maintained at 37 °C for 
over 8 h by using the portable infant incubator. Regard-
ing the duration of transport, in this case, a take-home 
baby was achieved after a transport duration of 2.5 h 
from harvesting of the first follicles to their arrival at our 
clinic. Accordingly, the temperature remained sufficiently 
stable using our method. Several studies [5–8, 14, 15] 
have reported oocyte transport durations of 30–225 min. 
Buckett et al. [6] reported oocyte transport by airplane 
lasting 225 min. Although the case report demonstrated 
the presence of two fetal heartbeats, the report did not 
detail whether either fetus resulted in a take-home baby. 
Moreover, Takanashi et al. [14] recommended that the 
oocyte transport time should not exceed 2 h. Although 
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multiblock heaters and portable incubators are better 
suited for temperature control during transportation of 
COCs, we successfully transported COCs using hot gel 
bags and a portable infant incubator.

It was necessary to use a medium including HEPES 
for COC transportation because our method did not al-
low sufficient carbon dioxide control. Morgia et al. [16] 
reported that the number of degenerated oocytes, trip-
loid embryos and degree of embryo fragmentation sig-
nificantly increased with use of microinjection medium 
containing HEPES during ICSI. Accordingly, the use of a 
portable CO2 incubator might be more suitable for COC 
transportation. However, we did not have a portable CO2 
incubator, and purchasing an incubator would have in-
creased the treatment cost. As a compromise, a medium 
including HEPES was used for transportation.

Takanashi et al. [14] reported lower pregnancy rates 
following ICSI using oocytes transported for short 
(<60 min; 16.7%) and long (60–120 min; 17.3%) durations 
than using nontransported oocytes (35.2%). Conversely, 
Alfonsín et al. [7] reported no significant difference in the 
pregnancy rates between transport IVF (20.1%), trans-
port ICSI (23.9%) and conventional IVF (22%). Moreover, 
in their report, seven of almost 5300 COCs were lost dur-
ing transport (0.13%). With regard to oocyte cryopreser-
vation, Rienzi et al. [17] reported that the pregnancy 
rate was not significantly different between ICSI using 
frozen–thawed MII oocytes and that using untreated MII 
oocytes. The survival rate of frozen–thawed MII oocytes 
was 96.7%. Accordingly, compared with the cryopre-
served oocytes, we used a higher number of oocytes 
transported by incubator. Furthermore, with regard to 
the short-term transportation of oocytes, storage at 37°C 
might be better than at −196°C.

We demonstrated successful pregnancy following 
transfer of frozen–thawed day 7 blastocysts. In cases of 
late-developing embryos such as day 6 and day 7 blas-
tocysts derived by rescue ICSI of embryos, pregnancy 
rates were improved by performing frozen–thawed em-
bryo transfer for synchronization of embryo development 
with that of the endometrium [13, 18]. Chen and Kattera 
[19] reported a significantly higher implantation rate fol-
lowing fresh embryo transfer using rescue ICSI at 6 h 
post insemination than at 22 h post insemination. More-
over, the implantation rate was significantly lower in the 
fresh day 6 blastocyst transfer group than in the fresh day 
5 blastocyst transfer group [20, 21]. In these studies, the 
decline in implantation rates 22 h post insemination us-
ing rescue ICSI and after fresh day 6 blastocyst transfer 
may be the result of the asynchroncity of embryo devel-
opment with that of the endometrium. Accordingly, in this 

case report, two frozen-thawed day 7 blastocysts were 
transferred into the patient’s day 5 uterus.

Some small, independent obstetrics and gynecology 
clinics such as ours do not have the equipment for ad-
hesiotomy. In such clinics, OPU is performed after ad-
hesiotomy; however, in rare cases, transvaginal OPU is 
unfeasible despite adhesiotomy. In such cases, further 
surgery may be required, consequently increasing the 
physical, economic and temporal burdens on the patient. 
We suggest that these burdens could be reduced if OPU 
is performed during adhesiotomy and the COCs obtained 
are immediately transported to an infertility clinic.
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