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Abstract

For women with hematologic malignancy anticipating chemotherapy or radio therapy but wishing to preserve
fertility, it is preferable that recovery from oophorectomy be as rapid as possible. Considering Reduced-Port Surgery
(RPS) to be potentially suitable for such patients, we used RPS for a patient with malignant lymphoma scheduled
for pre-bone marrow transplantation chemotherapy. The patient was a 28-year-old woman, gravida 0, who had
requested fertility preservation. Thus, with ethics committee approval, the left ovary was removed by RPS, and
ovarian cortex with primordial ovarian follicles was cryopreserved by vitrification. The cortex was divided into 12
pieces, 1 cmx1 cmx1 mm each, placed in a container, and stored in liquid nitrogen. The patient’s post-bone marrow
transplantation course was good. Because she was judged to have lost ovarian function, ovarian back-transplantation
was performed by RPS. The cortex of the remaining right ovary was removed with a laparoscopic cold knife and
scissors while heparin saline was instilled to maintain blood flow and a 2 cmx1 cm base was created. Two thawed
ovarian cortex pieces were laparoscopically sewed to the base with 5-0 absorbable sutures. By postoperative
day 173, the ovarian follicle had increased to 10 mm in diameter, and the patient’'s estradiol level had risen to
101 pg/ml, suggesting recovery of ovarian function. Our experience in this lymphoma case suggests that ovarian
cryopreservation and back-transplantation for fertility preservation can be performed safely by RPS and is a viable
option for selected patients anticipating chemotherapy and bone marrow transplantation for hematologic malignancy.
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Introduction

In 2004, Donnez et al. [1] removed ovarian tissue from a patient
anticipating chemotherapy for Hodgkin’s disease and cryopreserved
the cortical tissue to preserve fertility. After treatment of the primary
disease, the tissue was transplanted back into the patient, and
spontaneous pregnancy was achieved [1]. The slow freezing method
was used for cryopreservation in the early days, but vitrification-based
cryopreservation, which provides a higher tissue survival rate, has since
been developed [2,3]. We have reported ovarian function after back-
transplantation of a vitrified-thawed ovary [4].

Reduced-Port Surgery (RPS) has attracted attention in recent years
as a less invasive procedure than conventional laparoscopic surgery [5-
10]. For patients scheduled to undergo chemotherapy or radiotherapy,
it is preferable that recovery from oophorectomy be as rapid as
possible; therefore, we considered RPS to be potentially suitable for
these patients, and we have reported six cases of fertility preservation
achieved by RPS [11].

We herein provide the first report of recovery of ovarian function
achieved via RPS tissue harvest and RPS back-transplantation of
vitrified ovarian tissue. The patient, a childbearing age woman with
malignant lymphoma, was treated by us before and after chemotherapy.

Case Report

A 28-year-old woman, gravida 0, had been diagnosed with malignant
lymphoma (peripheral T-cell lymphoma, stage IV). Anticipating
chemotherapy and bone-marrow transplantation, she requested
fertility preservation, which we performed as described in detail

below. The chemotherapy comprised a combination of Methotrexate,
Ifosfamide, L-asparaginase, and Dexamethasone (MILD) [12,13] under
the following regimen: IFM (1000 mg/im?, by intravenous infusion over
30 minutes) and DEX (20 mg, by intravenous infusion over 4 hours)
on days 1-3; and MTX (2 g/m?, by intravenous infusion over 6 hours)
on day 4; Escherichia coli-derived 1-Asp (Leunase; Kyowa Hakko Kirin
Inc., Tokyo, Japan) (6000 KU/m? by intravenous infusion over 60
minutes) on days 5, 7, and 9. The initial administration of I-Asp (on day
5) and leucovorin rescue were started 24 hours after completion of the
MTX infusion. The patient underwent pretreatment for bone marrow
transplantation after chemotherapy for the malignant lymphoma.
Ovarian failure resulted. Her serum Luteinizing Hormone (LH),
Follicle-Stimulating Hormone (FSH), and estradiol levels decreased to
88.2 miu/ml, 171.5 miu/ml, and less than 5 pg/ml, respectively. Because
of the lost ovarian function, the patient was given female hormone
replacement therapy delivered via adhesive skin patches.

Asnoted above, the patient had requested fertility preservation. This
was 2 years before the start of treatment. Thus, with ethics committee
approval, her left ovary was removed by means of RPS, a less invasive
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procedure than routine laparoscope-assisted surgery, and ovarian
cortical tissue with primordial ovarian follicles was cryopreserved
by our previously reported method [11]. Briefly, the ovarian cortex
was divided into 12 pieces, each 1 cmx1 cmx1 mm, placed in a plate
container, and stored in liquid nitrogen [2,11-13].

The patients post-bone marrow transplantation course was good.
Because she received the bone marrow from her brother, her progress
was evaluated by Fluorescent in Situ Hybridization (FISH) with X- and
Y-chromosome probes. Results of the FISH analysis on Days 26, 28, and
88 were XX 0.0%, XY 99.8%; XX 0.2%, XY 99.8%; XX 0.0%, XY 93.2%,
and XYY 6.4%, respectively. It was therefore confirmed that the cells of
recipient origin were fully eliminated by Day 88. The patient showed
a slight skin rash as evidence of graft versus host disease, but steroid
administration was not necessary.

From an internal medicine perspective, back-transplantation of the
patient’s ovarian tissue was considered feasible. Moreover, the patient
desired ovarian transplantation, and the frozen-thawed ovarian capsule
tissues were thus retransplanted. Prior to back-transplantation, one
piece was thawed and pathologically examined, and absence of tumor
cell invasion was confirmed.

Back-transplantation was performed by means of RPS. The cortex
of the remaining right ovary was removed with a laparoscopic cold
knife and scissors without an electric knife while heparin saline was
instilled to maintain constant blood flow. A base, 2 cmx1 cm, was
created on the right ovary (Figure 1). Two thawed ovarian capsule
pieces were laparoscopically sewed to the base with 5-0 absorbable
sutures (Figure 2). Because fine suturing was required, an Olympus
flexible scope providing high definition imaging was used. The assistant
controlled the scope, placing its tip between the needle carrier and
forceps, and a stable view was obtained [14]. The operative time was
2 hours 21 minutes, and the estimated blood loss was 50ml; thus, the
patient was discharged on the day after surgery. At approximately 4.5
months (postoperative day 138), a 7-mm ovarian follicle was detected
by transvaginal ultrasonography. In addition, the patient’s estradiol level
had risen to 94 pg/ml. By postoperative day 173, the ovarian follicle had
reached 10 mm in diameter (Figure 3) without ovarian stimulation,
and the serum estradiol level had risen to 101 pg/ml. The increase in
estradiol and the ovarian follicle growth suggested recovery of ovarian
function. The patient has decided to postpone pregnancy but requested
ongoing follow-up.

Figure 1: The cortex of the remaining right ovary was removed with a
laparoscopic cold knife and scissors while heparin saline was instilled to
maintain blood flow, and a base, 2 cmx1 cm in size, was created on the
remaining ovary.

Figure 2: Two thawed ovarian capsule pieces were laparoscopically
sewed to the base with 5-0 absorbable sutures.

) =6.1mm

Figure 3: Transvaginal ultrasonographic examination on postoperative
day 173 revealed that the ovarian follicle had reached 10 mm in diameter
(white arrow). The serum estradiol level had risen to 101 pg/ml.

Discussion

This is believed to be the first case of ovarian vitrification-based
cryopreservation with ovarian capsule back-transplantation and the
first reported use of RPS as a grafting technique in a patient diagnosed
and treated for a malignant tumor. Candidate patients are scheduled
to undergo chemotherapy, and it is desirable that treatment of the
primary disease be started as early as possible. For this reason and
since the report by Donnez et al. [1] oophorectomy has generally been
performed laparoscopically. We introduced the even less invasive
single-port surgery, which has attracted attention in recent years, and
we have used this strategy for oophorectomy aimed at cryopreservation
of the ovary [14].

Although most reports of ovarian tissue cryopreservation were
of the slow freezing method, vitrification is more suitable than slow
freezing for frozen storage of relatively large tissue samples, and the cell
survival rate is high [3,4,15]. Transplantation of large tissues, however,
requires suture manipulation. In our case, an operative procedure
paralleling microscopically controlled surgery was performed with
a high definition scope. Thus, transplant surgery was successfully
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performed as a minimally invasive procedure by means of RPS. Our
patient’s long-term clinical course is yet unknown, but we call attention
to our RPS procedure and results thus far in the hope that this approach
will aid women concerned with loss of ovarian function due to
chemotherapy.

Conclusion

Our experience in this case suggests that ovarian cryopreservation
and back-transplantation for fertility preservation can be performed
safely by RPS and is a viable option for selected patients anticipating
chemotherapy and bone marrow transplantation for hematologic
malignancy.
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