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1.	Introduction
Cervical cancer frequently involves 

young women who are at the peak of 
their reproductive capacity. The sur-
gical treatment of such a malignancy 
usually consists of radical hysterec-
tomy followed by radiotherapy (1). 
So, the risk of damage to the ovaries 
caused by radiotherapy is raised. For 
this reason, ovarian transposition is 
suggested by main gynecological cen-
ters to preserve ovarian function either 
for fertility sparing reasons or to avoid 
early menopause. The most important 
advantage of this surgical treatment is 
the fact that such radiosensitive organs 
such as the ovaries can be transposed 
out of the radiation field (2).

Ovarian transposition (oophoro-
pexy or ovarian suspension) is the 
collocation of the ovaries outside of 
pelvis for protection from pelvic ra-
diation. The most frequent locations 
for ovarian transposition are out of 
the pelvis to the paracolic gutters bi-
laterally, normally at least 3 cm above 
the upper border of the radiation 
field or laterally within the pelvis, 
in the lower paracolic gutters, ante-
rior to the psoas muscles (3). It was 
described for first time in the late fif-
ties (4). This procedure is performed 
at patients with diagnosed malignan-
cies most commonly cervical cancer 

who necessitate pelvic radiation but 
not oophorectomy. Other indications 
of ovarian transposition are pelvic 
sarcomas, Hodgkin’s lymphomas, 
and vaginal cancer. Traditionally, 
ovarian transposition is performed 
either with laparotomy or laparos-
copy, while recently has also been 
performed robotically (5, 6).

The aim of this review is to present 
the role of robotic surgery in the 
ovarian transposition technique by 
presenting the main advantages and 
the possible disadvantages.

2.	Methods
We searched the literature using 

the terms “robot” or “robotic” or 
“telesurgery” in combination with 
the terms “ovarian transposition”. 
Any study reporting data on the ro-
botic assisted ovarian transposition 
was included in this review. Ab-
stracts in scientific conferences as 
well as studies published in languages 
other than English, German, French, 
Italian and Spanish were excluded 
from this review. We identified two 
articles dealing with robotic ovarian 
transposition.

3.	Results
The searches performed in 

PubMed and Scopus generated a total 

of 2 which both were identified as eli-
gible for inclusion in this review (5, 
6). No additional studies were iden-
tified as eligible for inclusion in this 
review through hand-searching bibli-
ographies of relevant articles. 

Technique – Surgical steps
Patient is positioned in a Tre-

delenburg position. The surgical 
cart is positioned between the pa-
tient’s legs. Foley catheter is placed 
in the bladder and uterine manipu-
lator could be used. A 10 mm trocar 
is inserted in the midline 4 cm above 
the umbilicus under direct visualiza-
tion. The abdomen is fully insufflated 
for insertion of additional trocars. 
The trocars are placed about 22 cm 
from the pubic rami in order to be 
easier to use the robotic instruments. 
An accessory trocar is placed at the 
Palmer’s point in order to be used as 
a port for the fixation device and the 
suction. A Foley catheter was inserted 
into the urinary bladder for contin-
uous drainage during the entire pro-
cedure. Then the robot is docked. 
Use of EndoWrist Maryland® bipolar 
grasper and EndoWrist Cadiere® for-
ceps are suggested. After explora-
tion of the abdominal cavity, lateral 
peritoneal is opened along ovarian 
vessels. After opening lateral aspect, 
tubes and ovarian ligaments are cut. 
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Peritoneum between ovarian vessels 
and ureters is cut. Peritoneum lat-
eral is cut while release of caecum is 
performed maintaining the angle of 
ovarian vessels. In every dissection, 
ureters are clearly identified. The 
ovary is sutured into the paracolic 
gutter and peritoneum of subhepatic 
area. Clips are attached at the lower 
limit of the ovaries in order to recog-
nize and maintain ovaries outside the 
radiation field, postoperatively.

4.	Discussion
It is known that the incidence of 

ovarian metastasis in cases with cer-
vical cancer is rather rare (0.5% in 
squamous cancer and 1.3% in adeno-
carcinomas) (7, 8). For this reason, 
ovarian transposition could be a 
safe option in the management of 
young women with cervical cancer. 
Ovarian transposition represent an 
efficient procedure for preserving 
ovarian function in patients treated 
by a combination of surgical and ra-
diation therapy. Patients <40 years of 
age with a small invasive cervical car-
cinoma (<3 cm), who are treated by 
initial surgery, are candidates for this 
procedure (9). In these selected pa-
tients, the risk of ovarian metastasis is 
considered low.9 The technique used 
for ovarian transposition was first de-
scribed by Husseinzadeh et al (10).

In the literature, there have been 
described various methods of ovarian 
transposition which are character-
ized of advantages and disadvantages 
(Table). The practice of lateral ovarian 
transposition seems to be more effec-
tive than the collocation of the ova-
ries behind uterus and protecting 
them with a lead block (11). Another 
option could be the exteriorization 
of the ovaries under the skin through 
an opening in the flank , but it is not 
generally used and has been related 
with the formation of ovarian cysts 
(12). Heterotopic ovarian transplanta-
tion is a more complicate procedure, 
where vascular anastomosis is per-
formed and the ovary is implanted 
on the inner surface of the arm (13). 
Furthermore, in the late nineties, 
in a patient with rectal carcinoma, 
without dissection of the caecum, the 
ovarian ligament was transected and 
the ovaries were transposed without 
cutting the fallopian tubes (14). The 

new location of the ovaries was later-
ally and anteriorly to the level of the 
anterosuperior iliac spines. Although 
the patient had received a large dose 
of pelvic irradiation in combination 
with intrathecal brachytherapy, the 
menstrual cycles of the patient were 
never interrupted (14).

The transposed ovaries could be 
allocated to a variety of anatomic 
sites, from the base of round liga-
ment to the low pole of kidneys (15). 
The pelvic brim is the lowest limit 
where the ovaries should be trans-
posed. In order to avoid the return 
of the ovaries into the pelvic cavity, 
the transposed ovaries should be su-
tured firmly to the peritoneum. In 
addition, the transposition above 
this level could be achieved without 
any difficulty, being careful not to 
separate the fallopian tubes from its 
uterine origin (15). Preserving the in-
tegrity of the fallopian tubes permit 
the possibility of spontaneous con-
ception. In contrary to fallopian tube, 
the ovarian ligament is not stretch-
able. To facilitate mobilization of the 
ovaries, the ovarian ligament should 
be divided (16).

During the procedure, the ovaries 
are mobilized and along with their 
vascular supply, are brought out of 
the pelvis to the paracolic gutters, 
ideally at least 3 cm from the upper 
border of the radiation field. The pub-
lished success rates present great vari-
ation (16 to 90%) (17). Various factors, 
such as the vascular compromise of 
the ovaries, the age of the patient, the 
radiation dose delivered and whether 
ovaries are shielded during the pro-
cedure, can influence the success of 
the procedure. Furthermore, chronic 
ovarian pain, infarction of the fallo-
pian tubes, and formation of ovarian 
cysts are some of the reported com-
plications following this procedure 
(18). Radiation therapy should take 
place before ovarian transposition 
performed in order to prevent return 
of ovaries to former position (9). As 
spontaneous pregnancy may be more 
difficult, the patient may possibly ne-
cessitate in vitro fertilization other-
wise repositioning as the transposed 
ovaries can migrate back to their 
original position, with the purpose 
of conceive (19).

In the published literature, there 

are only two case reports regarding 
the use of robotic technology on 
ovarian transposition. The first case 
refers on a woman, in her early thir-
ties, who had undergone a radical hys-
terectomy and bilateral pelvic lymph-
adenectomy for a Stage I-B1 cervical 
squamous cell carcinoma.6 The trans-
position of the ovaries was performed 
in second time after the radical hys-
terectomy. The histopathologic anal-
ysis of the enlarged lymph nodes pre-
sented no evidence of metastatic dis-
ease. The second case was presented 
by Al-Badawi study, the robotic-as-
sisted ovarian transposition was per-
formed in a 39-year-old woman with 
stage II-B cervical cancer and without 
the presence of extra-uterine disease 
(5). The operating time ranged from 
50-170 minutes, however it should be 
noticed that in the case of 170 min-
utes, 108 minutes were necessary for 
adhesiolysis. So it should be assumed 
that the operating time is around an 
hour with the time to be decreasing 
when the learning curve will in-
crease. In both studies, the blood 
loss was minimum and the patients 
were hospitalized for a night while 
neither immediate nor late complica-
tions are described. Furthermore, in 
both studies, the transposed ovaries 
presented with good blood supply 
and with confirmed preservation of 
ovarian function by measuring post-
irradiation LH and FSH levels.

The DaVinci® robot offers the op-
portunity of a key hole operation 
which results to significantly less 
pain, less blood loss, better aesthetic 
result, as well as shorter hospital stay 
and shorter recovery time. More spe-
cifically, robotically assisted tech-
nology presents various advantages. 
The articulated instruments of the 
robot permit an extensive range of 
motion and decreases unintentional 
hand tremor (20). The 3-dimention 
visibility of the abdominal cavity fa-
cilitates the complex surgical ma-
nipulations which can be potentially 
performed with greater efficiency. In 
addition, the surgeon has the possi-
bility to sit comfortably on the con-
sole and visualizes the various ana-
tomic cavities with a great variety of 
magnification. Moreover, in the lap-
aroscopy-assisted robotic surgery is 
important the proper position of the 
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surgical cart in order to provide the 
appropriate instrument alignment, 
avoiding interference with the an-
esthesiologic stuff. The bulky equip-
ment used and increased costs of the 
current technology are the main dis-
advantages of the robotic surgery (21), 
while the efficacy and operation’s 
time are going to be improved as the 
experience is growing.

Our study has some limitations. 
Someone could argue that there 
might be more studies in which an 
ovarian transposition is performed in 
the counter of case series presenting 
robotic radical hysterectomy results. 
We included only a small number of 
cases while the fact that the robotic as-
sisted ovarian transposition is an on 
going technique makes our conclu-
sions premature. However, our review 
depicts that the procedure can techni-
cally be performed with the use of Da-
Vinci Robot. Moreover, it should be 
mentioned that our literature search 
while extensive did not cover confer-
ence publications. However, the ex-
isting learning curve of this novel 
procedure is more difficult from lapa-
rotomy but easier to laparoscopy and 
for this reason the authors believe that 
more cases with robotic ovarian trans-
position are going to be added in the 
literature in the near future.

5.	Conclusion
Robotic assisted ovarian transposi-

tion seems to be a simple and efficient 
surgical method. It is beneficial not 
only to prevent premature menopause 
but also for preservation of fertility. 
The application of the robotic tech-
nology in ovarian transposition rep-
resents an innovation that both the 
clinical utility and the cost effective-
ness of the method are yet to be clari-
fied through larger studies. Further in-
vestigation is needed to be done both 
on the learning curve of the technique 
and on patients’ satisfaction as well.
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