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Key Points

== QOTC is the only pretreatment fertility
preservation option for prepubertal
children at high risk for premature
ovarian failure and infertility

== There is no defined standard surgical
technique for the procurement of
ovarian cortical children for cryopreser-
vation in children

= |aparoscopic oophorectomy for OTC is a
safe, proactive option for pediatric girls
facing medical treatment with a high risk
of fertility loss

= Ve recommend that a laparoscopic
unilateral oophorectomy for OTC be
carried out with minimal manipulation to
the ovarian capsule, preservation of the
ipsilateral fallopian tube, and division of
the ovarian artery as the last step of the
procedure to maintain the integrity of the
ovary for cryopreservation and the
presence of adnexal structures for
potential future transplantation

10.1 Introduction

Opvarian tissue cryopreservation (OTC) provides
children who face a fertility-threatening treat-
ment an option to cryopreserve their ovarian tis-
sue prior to receiving potentially sterilizing
medical therapy [1]. Although OTC remains an
experimental method of fertility preservation,
this option has an even more powerful impact
given the reported pregnancies achieved by two
women who had their ovarian tissue cryopre-
served in childhood prior to stem cell transplant
[2, 3]. The state of the science is such that for both
premenarchal and postmenarchal girls, there is
more hope than ever that cryopreservation of the
ovarian tissue may allow for the possibility of a
natural pregnancy and biologically related child
in the future.

To date, there has not been one standard oper-
ation for ovarian cortical tissue harvest.
Techniques described include ovarian cortical
biopsy, unilateral or bilateral hemi-oophorec-
tomy, unilateral oophorectomy, and oophorec-

tomy with excision of the vascular pedicle [4]. It is
our institution’s preference to perform a laparo-
scopic unilateral oophorectomy to maximize the
amount of cortical tissue harvested for cryo-
preservation purposes while minimizing the risk
of operative complications for the patient. This
chapter aims to describe the preoperative, intra-
operative, and postoperative considerations for
laparoscopic oophorectomy for OTC.

10.2 Preoperative Considerations

For the pediatric surgeon who is asked to perform
the oophorectomy, it is important to remember
that treatment of the potentially life-threatening
medical condition is the primary goal for both the
parents and the medical team. Children who are
candidates for OTC often require other proce-
dures as part of their diagnosis or treatment,
including central venous access, tumor biopsy,
lumbar puncture, and/or bone marrow biopsy.
Whenever possible, the oophorectomy for OTC
should be coordinated under the same anesthesia
with these necessary procedures. Our policy is to
treat the OTC operation as an urgent case, often
completed within a week of consultation, as not to
delay medical therapy.

It is important to check preoperative labora-
tory studies, such as a complete blood count, prior
to proceeding with OTC. This is crucial in chil-
dren with hematologic pathology or those who
have received previous chemotherapy who may
have significant anemia or thrombocytopenia
that requires correction preoperatively.

Laparoscopy is preferred to minimize the
expected recovery time for the patient but may
not be possible in some patients with intra-
abdominal or intrapelvic tumors. These children
may require an open incision via Pfannenstiel or
midline laparotomy for OTC. Another option is
to perform the oophorectomy during the initial
tumor resection or debulking (@ Fig. 10.1).
Regardless of the planned approach, the patient is
asked to void just prior to entering the operating
room in order to avoid the use of a Foley catheter.
A decompressed bladder allows for optimal intra-
operative visualization and manipulation of the
adnexal structures in order to safely perform the
unilateral oophorectomy.



Optimal Technique for Laparoscopic Oophorectomy for Ovarian Tissue...

10.3 Operative Technique

The technical details matter when removing an
ovary for fertility preservation, even though the
procedure itself is relatively straightforward. The
ovary should be handled and treated with care as
a potential organ for transplant. The laparoscopic
approach typically involves a 10-mm umbilical
port to accommodate the endoscopic retrieval

O Fig. 10.1
bladder in a 5-year-old girl who underwent an open
oophorectomy for ovarian tissue cryopreservation at the
time of her open tumor debulking procedure
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bag, which facilitates quick removal of the ovary
from the patients body once the final ovarian
arterial blood supply has been divided. Two addi-
tional 5-mm ports are needed for the dissection,
which most often include left lower quadrant and
suprapubic locations, for removal of the right
ovary. This orientation is the same as that typically
used for laparoscopic appendectomy, which is
familiar to pediatric surgeons. Alternative port
placements can be considered according to the
child’s age and abdominal size. (B Fig. 10.2) The
procedure begins with clear visualization of the
uterus and both ovaries. This requires careful lift-
ing of the fallopian tubes to view the entire ovary
for any cysts or masses (B Fig. 10.3). If both ova-
ries are normal, then dissection of the right ovary
typically ensues, due to the laparoscopic orienta-
tion as described and its location away from the
sigmoid colon. In patients who will receive asym-
metric pelvic radiation, it is generally advisable to
remove the ovary which will receive the higher

O Fig. 10.3

Inspection of the uterus, fallopian tubes,
and ovaries in a prepubertal girl
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O Fig. 10.2 Laparoscopic trocars for unilateral oophorectomy in a infant, b preadolescent, and ¢, d adolescent girls.
The monitor is located at the foot of the bed for the majority of operations
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O Fig. 10.4 Right ovary of a prepubertal girl with a long
ovarian ligament and narrow mesovarium

radiation dose. If the left ovary is appropriate for
removal, then the suprapubic port is eliminated in
favor of a right mid-abdominal 5-mm trocar. At
times, both 5-mm ports are positioned in the left
or right abdomen (opposite from the ovary), par-
ticularly in very young patients (8 Fig. 10.2).

In infants and pre-adolescent girls, the liga-
ment of the ovary is long, the mesovarium is often
narrow, and the fallopian tube is located very
close to the ovary, all of which increase the possi-
bility of burn damage if the mesovarium is divided
(8 Fig. 10.4). The mesovarium of the broad liga-
ment between the ovary and the fallopian tube is
grasped, and the mesovarium is divided using the
harmonic scalpel, at the isthmus, the location
where it joins the uterus. Salpingo-oophorectomy
may be required in very young girls where the
mesovarium is too narrow to allow for safe tissue
division using the harmonic scalpel without dam-
aging the ovarian capsule. In peripubertal girls
and teenagers, the mesovarium may be wide
enough to provide a safe plane of dissection
between the ovary and fallopian tube, without the
need for concomitant salpingectomy. The goal is
complete dissection with a no-touch technique of
the ovarian capsule. The no-touch technique is
achieved by creating a rim of tissue to act as a
handle while dividing the mesovarium from
medial to lateral (8 Fig. 10.5). The ovarian artery
within the suspensory ligament of the ovary is
divided as the final step to preserve the main arte-
rial blood supply to the ovary during the dissec-
tion. Prior to dividing the vascular pedicle, the
operating room team is alerted that the blood
supply will be divided so the team is ready for
specimen removal. The ovary is then quickly
placed in an endoscopic retrieval bag and removed
through the umbilical incision. If needed, the fas-
cial incision is extended to minimize any crush

O Fig. 10.5 Medial to lateral dissection of the mesovar-
ium along the right ovary of a prepubertal girl. A small rim
of tissue is used to facilitate a “no touch” dissection with
minimal manipulation of the ovarian capsule

injury to the ovary as it is being extracted. Once
removed, a 4-mm biopsy punch of the ovary is
obtained and submitted to the anatomic pathol-
ogy lab as a routine specimen. The ovary is then
placed into the cryopreservation media as quickly
as possible after division of the ovarian artery.

Particularly for the youngest pediatric patients
with very small ovary size, the attention to detail
during the oophorectomy ensures that the maxi-
mum amount of ovarian tissue is available for pres-
ervation. Even small areas where the heat source is
too close to the ovarian capsule may have cata-
strophic burn effects on the tissue, damaging many
of the primordial follicles that lie just below the
ovarian capsule. Maintaining the ovarian arterial
blood supply until the very end of the dissection is
crucial in all patients but particularly in younger
patients with smaller vessels. In the adult literature,
the Endo GIA stapler has been used to divide the
ovarian blood supply and surrounding tissue, thus
eliminating the need for any heat source during the
dissection [5]. However, in pediatric patients, this
can be problematic for several reasons: (1) need for
a 12-mm trocar to accommodate the stapler and
(2) small size of the pelvis in young girls which
makes manipulation of the stapler difficult.
Another report of laparoscopic ovarian tissue col-
lection in the pediatric age group describes partial
oophorectomy of both ovaries, using a heat source
to coagulate the cut surface of the ovary [6]. We do
not recommend this approach because of simulta-
neous damage to both ovaries and risk of hemor-
rhage from the raw surfaces of the ovary.
Particularly in very young preadolescent patients,
the ovaries are small and partial oophorectomy
would risk damaging both the excised ovarian tis-
sue and the remaining ovary left in situ.
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10.4 Summary

Laparoscopic oophorectomy for OTC is a safe,
proactive option for pediatric girls facing medical
treatment with a high risk of fertility loss. Based
on our institution’s experience, we recommend
that a laparoscopic unilateral oophorectomy for
OTC be carried out with minimal manipulation
to the ovarian capsule, preservation of the ipsilat-
eral fallopian tube, if possible, and division of the
ovarian artery as the last step of the procedure in
attempt to maintain the integrity of the ovary for
cryopreservation and the presence of adnexal
structures for potential future transplantation.

Review Questions and Answers

O Q.

Is there a defined surgical technique
for the procurement of ovarian cortical
tissue for OTC in children?

@ A1 No, there has not been one standard
operation for ovarian cortical tissue
harvest. Techniques described include
ovarian cortical biopsy, unilateral or
bilateral hemi-oophorectomy, unilateral
oophorectomy, and oophorectomy with
excision of the vascular pedicle.

What are important perioperative
considerations before proceeding with
OTC in pediatric patients?

It is important to check preoperative
laboratory studies, such as a complete
blood count, prior to proceeding with
OTC. This is crucial in children with
hematologic pathology or those who
have received previous chemotherapy
who may have significant anemia or
thrombocytopenia that requires
correction preoperatively.

What are the anatomic differences
between the adnexa of a prepubertal
girl and a postpubertal girl?

O .

In infants and preadolescent girls, the
ligament of the ovary is long, the
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mesovarium is often narrow, and the
fallopian tube is located very close to
the ovary. The average volume of a
prepubertal ovary is 1 cm? as
compared to the 5-10 cm? volume of a
postpubertal ovary.

What are the key aspects to
performing a laparoscopic unilateral
oophorectomy for OTC in children?
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Laparoscopic unilateral oophorectomy
for OTC should be carried out with
minimal manipulation to the ovarian
capsule, preservation of the ipsilateral
fallopian tube, if possible, and division
of the ovarian artery as the last step of
the procedure in attempt to maintain
the integrity of the ovary for
cryopreservation and the presence of
adnexal structures for potential future
transplantation.
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