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Background. The aim of this study was to evaluate the feasibility of la-
paroscopic ovarian transposition prior to radiation therapy on the pre-
servation of hormonal function in the treatment of pelvic cancer.

Materials and methods. A chart review of premenopausal women 
diag nosed with pelvic cancer, who underwent laparoscopic ovarian trans-
position to paracolic gutters, then received preoperative radiotherapy at 
the Center of Oncosurgery, Oncology Institute of Vilnius, from January 
2010 to July 2013.

Results. A total of 14 patients underwent laparoscopic ovarian trans-
position. Patients were divided into two groups by localisation of can cer: 
2 (14.29%) patients diagnosed with rectal cancer and 12 (85.71%) with 
cervical cancer. Patients’ age was from 24 to 42 years with a mean age 
of 33.71 (SD  ±  5.22) years. The average age of the patients in the first 
group was 26 (SD ±  2.83) years. In the second group women, aged 29 and 
42 years with a mean age of 35 (SD ± 4.35) years, were analyzed. Rectal 
cancer of stage III was diagnosed in both women of the first group. Tumor 
stage distribution in the second group, respectively: stage I  –  2  cases 
(16.67%), stage  II  –  3  cases (25%), stage  III  –  7 cases (58.33%). Seven 
(58.33%) patients of the second group underwent complete endoscopic 
staging. In these groups of 14 patients there were 2 (14.3%) complications 
(injury of the inferior vena cava and postoperative abnormal vaginal 
bleeding). No postoperative exitus occurred. The mean duration of the 
operation was 2 hours 26 minutes ± 55 minutes (60–245 minutes), res-
pectively, 2  hours 40  minutes  ±  49  minutes (95–245  minutes) when 
laparoscopic staging and ovarian transposition was performed and 
2  hours 12  minutes  ±  1  hour 1  minute (60–245  minutes) when only 
ovarian transposition was performed. The hospitalization period ranged 
from 5 to 52 days (average 12 days).

Conclusions. Laparoscopic ovarian transposition is a relatively safe 
and effective procedure for preserving ovarian function. This procedure 
should be considered in all reproductive age female patients who need to 
undergo pelvic irradiation as part of pelvic cancer treatment.
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INTRODUCTION

The preservation of hormonal function of ovaries 
in the treatment of cancer in young women is 
one of the critical issues. Anticancer drugs and 
ra diation therapy are the most common of the 
known ovarian toxins, and have become one of 
the main causes of ovarian failure. It is known 
that ooccytes are uniquely sensitive to radiation 
injury: a mathematical model predicted 16  gray 
(Gy) of radiation would deplete the ovarian oocyte 
pool at the age of 20 years and 10 Gy of radiation 
would deplete the ovarian oocyte pool at the age 
of 45 years (1). Moreover, radiation doses received 
by the ovaries ranging from 3.2 to 20 Gy have been 
found to induce menopause so complete ovarian 
fai lure occurs with a dose of 20 Gy in women under 
40 years of age and with a dose of only 6 Gy in older 
women (2, 3). Surgical transposition of the ovaries 
is performed to prevent early menopause and tries 
to preserve fertility in premenopausal women who 
are undergoing pelvic or low abdominal radiation 
therapy. This method involves moving the ovaries 
outside the predictable irradiation field so that 
the direct effects of ionizing radiation are avoided 
while retaining ovarian circulation by preserving 
ovarian vessels. Ovarian transposition reduces the 
radiation dose to approximately 5% to 10% of the 
dose to the ovaries in their normal position (3, 4).

Historically, ovarian transposition was typical ly 
performed for premenopausal patients undergoing 
pelvic irradiation for Hodgkin’s disease at the time 
of staging laparotomy (5). As an effective me thod 
to maintain ovarian function in patients irra diat-
ed for cervical carcinoma it was introduced by 
Mc  Call in 1957 (6). In the beginning of using 
this method, the ovaries were relocated medially 
by suturing them to the posterior uterus, and 
protected during radiation therapy with a lead 
shield placed centrally on the abdomen (7). How-
ever, medially placed ovaries still absorb radiation 
from scatter and some transmission through the 
shield, reducing the efficacy of the procedure (8). 
Literature reviews suggest multiple techniques for 
ovarian transposition. Contemporary procedures 
transpose the ovaries above the pelvic brim and 
as lateral as possible, which minimizes the ovarian 
dose of radiation and improves efficacy compared 
with medial approaches. Various lateral locations 
have been used: the base of the round ligament (9), 

the level of lower kidney pole (10), and the paracolic 
gutters (first introduced by Larue-Chalus S. in 1987) 
(6, 11, 12). Historically, exploratory laparatomy 
performed for staging or debulking procedures 
for these malignancies provided an opportunity 
to perform ovarian transposition. As laparoscopic 
pro cedures became more widespread, surgical pro-
cedures dedicated to ovarian transposition alone 
became more common (2). In recent years, a la-
paroscopic approach is favoured because it allows 
the patient to return to normal function faster, 
prolonged hospital stay is avoided. The procedure 
is safe and gives the opportunity not to delay the 
proposed treatment for the malignancy.

The purpose of this procedure is placing the 
ovaries above the pelvic brim and as lateral as pos-
sible in order to avoid the radiation field. Trans-
position to this level can be achieved easily without 
separating the fallopian tubes from their uterine 
ori gin. When laparoscopy is utilized, three or four 
port incisions are made and the trocars are intro-
duced into the peritoneal cavity at the um bilicus, 
both lower quadrants, and / or the sup ra pubic re-
gion (2). To facilitate mobilization of the ovaries, 
the ovarian ligament should be divided because, 
unlike the fallopian tube, the ovarian li ga ment is 
not stretchable. The peritoneum is in cised under 
and lateral to the ovarian vessels. The transposed 
ovaries and tubes are fixed as high as possible in 
the paracolic gutters below the spleen and the liver. 
They are sutured in 3  points to prevent torsion 
and returning back to the pelvic cavity (2, 16). 
Good blood supply to the ovaries is confirmed. 
The ovaries are marked inferiorly with metal clips 
to ensure they are out of the radiation portals on 
radiation verification films (5). This ensures the mi-
nimal radiation dose given to the ovaries.

Surgical transposition of ovaries can be offered 
to premenopausal patients (younger than 40–45 
years) presenting with malignant disease requiring 
pelvic irradiation. Malignant disease indications 
for ovarian transposition are broad. The indications 
for the procedure include cervical cancer, upper 
vaginal cancer, lymphoma, anal cancer, unilateral 
ova rian dysgerminoma (2, 13). However, this me-
thod is no longer used in the treatment of Hog-
kin’s disease because radiation therapy is no 
lon ger applied systemically. Nevertheless, with 
va rious new disease managements and the pro-
li fe ration of laparoscopic surgical techniques, 
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ovarian transposition can now take place in other 
clinical settings, including gastrointestinal cancers 
that require pre-operative radiation (2, 5, 14). In 
children, Hodgkin or non-Hodgkin lymphoma, 
vaginal or uterine tumors, pelvic Ewing’s sarcoma, 
and spinal tumors are more common reasons for 
referral for the procedure (15).

The procedure may have some specific comp-
lications, particularly ovarian insufficiency, in-
crea sed frequency of functional ovarian cysts after 
transposition, and recurring malignancy in the 
form of ovarian metastasis (2, 6, 13). One case of 
isolated tubal torsion after adnexal transposition 
and one case of small bowel obstruction from ad-
hesions at the site of transposed ovary have been 
described in the literature (2, 13). The most com-
mon complication is functional ovarian cysts which 
can be found in 1.8–5.2% of cases (6). A history of 
endometriosis or pelvic inflammatory disease in-
creased these risks. Metastasis from cervical cancer 
to the transposed ovary is rare in early stage disease, 
but has been reported to occur in 5% of patients 
with bulky, stage IIB tumors (2).

MATERIALS AND METHODS

This was a retrospective chart review study. We 
systematically evaluated the medical charts of 
pa tients who underwent laparoscopic ovarian 
trans position to paracolic gutters, then received 
preo perative radiotherapy at the Center of Onco-
surgery, Oncology Institute of Vilnius, from Ja n-
uary 2010 to July 2013. Charts were reviewed for 
patient’s age, diagnosis, type and duration of the 
operation, duration of hospitalisation and pos-
sible complications. The inclusion criteria were 
pre menopausal age, primary diagnosed minor pel-
vic cancer, good physical and mental condition, 
not diagnosed cancer of other localization, signed 
Patient Information and Agreement forms. The 
exclusion criteria were postmenopausal age, poor 
physical or mental condition, a history of pre vious 
hysterectomy or salpingo-oophorectomy, can cer 
of other localizations or not signed Patient In-
for mation and Agreement forms. For all patients 
magnetic resonance imaging (MRI) or / and com-
puted tomography, as well as abdominal ultrasound 
and chest X-ray for the disease extension evaluation 
have been done. The charts of the patient were di-
vid ed into two groups by localisation of the can cer: 

the first group consisted of women diagnosed with 
rectal cancer and the second group consisted of 
women diagnosed with cervical cancer. The diag-
nosis of cancer was confirmed histologically at the 
State Pathology Center (Vilnius, Lithuania).

All statistical analysis was performed using the 
Statistical Package for Social Sciences for Windows 
Version  17.0 (SPSS  17.0). Age is presented as the 
mean and standard deviation (SD). Categorical data 
are presented as percentage. Statistical significance 
was considered as p < 0.05.

RESULTS

A total of 14 patients underwent laparoscopic ovar-
ian transposition at the Center of Oncosurgery, 
On cology Institute of Vilnius, from January 2010 
to July 2013: in 2010  –  1 operation, in 2011  –  3, 
in 2012 – 6 and in 2013 – 4 operations. Charts of 
fourteen women, aged 24 and 42 years with a mean 
age of 33.71 (SD  ±  5.22) years, were analyzed. 
The charts of the patients were divided into two 
groups: the first group consisted of 2  (14.29%) 
women diagnosed with rectal cancer, the second 
group consisted of 12  (85.71%) women with cer-
vical cancer. The average age of the patients in the 
first group was 26 (SD ± 2.83) years. In the second 
group women, aged 29 and 42 years with a mean 
age of 35 (SD ± 4.35) years, were analyzed. Rectal 
cancer of stage III by Figo classification was diag-
nosed in both women of the first group. Tumor 
stage distribution in the second group, respectively: 
stage I – 2 cases (16.67%), stage II – 3 cases (25%) 
and stage III – 7 cases (58.33%). In the first group 
one patient underwent unilateral and one bilateral 
transposition of the ovaries. Bilateral laparoscopic 
ovarian transposition to paracolic gutters has been 
performed to 9  (75.75%) patients of the second 
group. Seven (58.33%) patients of the second group 
underwent complete endoscopic staging. In these 
series of 14 patients there were only 2  (14.3%) 
complications – 1 intraoperative complication and 
1 early postoperative complication. In the first case 
the inferior vena cava injury has been made during 
the laparoscopic staging of cervical cancer. While 
performing paracaval lymph node dissection a 
1 mm diameter inferior vena cava wall defect has 
been made that led to laparotomy. In the second 
case abnormal vaginal bleeding occurred one day 
after ovarian transposition. Embolisation of left 
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and right iliac arteries has been made. No deaths 
oc curred. The mean duration of the operation was 
2 hours 26 minutes ± 55 minutes (60–245 minutes), 
respectively, 2  hours 40 minutes  ±  49 minutes 
(95–245 minutes) when laparoscopic staging and 
ovarian transposition was performed and 2 hours 
12 minutes  ±  1  hour 1  minute (60–245  minutes) 
when only ovarian transposition was performed. 
The postoperative period ranged from 3 to 41 day 
(average 8 days). The hospitalization period ranged 
from 5 to 52 days (average 12 days). All patients were 
offered adjuvant radiotherapy, and all underwent it.

DISCUSSION

Cervical cancer is the second biggest cause of fe-
male cancer mortality worldwide and the most 
com mon cancer in women in Lithuania (17). More-
over, increasingly younger patients are reported to 
suffer from cervical cancer. Pelvic radiotherapy or 
chemoradiation are included in all cervical can-
cer treatment protocols (18). One of the main dif-
fi culties of treatment for invasive cervical cancer 
is early menopause and the loss of fertility due to 
radiation therapy-induced function ablation. The 
same issues remain in the treatment of other pelvic 
cancers, for example, rectal cancer. Results of cancer 
registry data by Meyer showed that the incidence 
of rectal and rectosigmoid cancer appeared to be 
increasing in patients aged less than 40 years (5). 
Although the survival rates of colorectal cancer 
imp rove because of the improved adjuvant therapy 
a problem of ovary function preservation remains. 
A typical course of neoadjuvant radiotherapy for 
rectal cancer would involve a total dose of 45 Gy 
over 5 weeks to the pelvis, which would result in 
complete ovarian failure unless other measures are 
taken (5). In recent years, a laparoscopic procedure 
for ovarian transposition has been reported and 
the technique may become standard in the future, 
providing a minimally invasive means of preserv-
ing ovarian function (3).

Laparoscopic ovarian transposition in women 
younger than 40 years preserves ovarian function 
in 88.6% of cases (16). Morice and colleagues 
reported a series of 24 patients who underwent 
ova rian transposition to the paracolic gutters be-
fore radiation for gynecologic malignancies. The 
authors concluded that this procedure was a 
safe and effective method of preserving ovarian 

function. Complications in both of these reports 
were rare (5). In another report by Morice et al. 15 
out of 19 (79%) patients who received postoperative 
irradiation exhibited preserved ovarian function. 
Moreover, Morice et al. found an 83% ovarian func-
tion preservation rate among the 107 patients who 
underwent ovarian transposition during surgical 
treatment for cervical cancer at the Institute Gus-
tave Roussy from 1985 to 1998 (2).

Success depends on the dose of radiation de-
livered to the ovaries and on the patient’s age. 
Haie-Mederet et al. reported that ovarian trans-
position success is influenced by two factors: the 
patient’s age at the time of treatment and the ra-
diation dose administered to the ovaries (2). It is 
important to mention that the authors used the 
cut-off of the age of 25 years old as the measure of 
suc cessful preservation of ovarian function and the 
median age in their study was younger than those 
encountered in cervical cancer because patient in 
their cohort were treated for Hodgkin’s disease or 
dysgerminoma.

The advantage of ovarian transposition is that 
it prevents premature menopause and preserves 
fertility. Another important benefit is that radiation 
therapy can be initiated immediately. Nevertheless, 
the primary benefit of ovarian transposition is 
pre vention or delay of premature menopause, not 
preservation of fertility. In fact, with “curative” 
doses in the range of 8500 cGy with external beam 
plus intracavitary brachytherapy, the re sul tant 
en dometrial damage essentially precludes suc-
ces sful pregnancy, either spontaneously or with 
in vitro technique (5). Based on studies of radio-
the rapy effects to uterus when childhood cancers 
were treated, it is believed that the uterus is ex-
tremely vulnerable to irradiation and it is likely that 
radiation damage to the uterine musculature and 
vasculature adversely affects prospects for preg-
nancy. A recent retrospective study published by 
Sudour et al. evaluated fertility after abdominal or 
pelvic irradiation in long-term female childhood 
cancer survivors and found that the dose of ra-
diation delivered to the ovaries and uterus was 
the most important risk factor for future fertility. 
In the case of rectal cancer with doses in the range 
of 45 to 50 Gy administered over a 6-week course, 
the resultant endometrial damage makes it highly 
unlikely for a woman to have a successful pregnancy 
although there are some isolated case reports of 
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successful spontaneous pregnancy in patients with 
rectal cancer after radiotherapy (3, 5, 16).

CONCLUSIONS

Ovarian transposition is a highly effective surgical 
procedure used to preserve ovarian function in 
patients who are at risk of iatrogenic ovarian failure 
as a result of radiation therapy-induced function 
ablation. Using laparoscopic techniques, the ovaries 
can be moved to a position outside of the direct 
radiation portal with virtually no postoperative 
comp lications. The laparoscopic approach is fa-
voured. This procedure should be considered in 
all reproductive aged female patients who need to 
undergo pelvic irradiation as part of pelvic cancer 
treatment.

Received 3 October 2013 
Accepted 16 January 2014

References

 1. Wallace  WH, Thomson  AB, Saran  F, Kelsey  TW. 
Predicting age of ovarian failure after radiation to 
a field that includes the ovaries. Int J Radiat Oncol 
Biol Phys. 2005; 62(3): 738.

 2. Seli E, Agarwal A. Fertility Preservation: Emerging 
Technologies and Clinical Applications. New York, 
NY: Springer; 2012.

 3. O’Neill MT, Ni Dhonnchu T, Brannigan AE. Topic 
update: effects of colorectal cancer treatments on 
female fertility and potential methods for fertility 
preservation. Dis Colon Rectum. 2011; 54: 363–9.

 4. Mandai M, Matsumura N, Kosaka K, Yasumoto K, 
Baba  T, Yoshioka  Y,  et  al. Laparoscopic tubo-ova-
rian transposition prior to chemoradiation for 
uterine cervical cancer. International Journal of 
Case Reports and Images (IJCRI). 2012; 3(6): 42–5.

 5. Farber L, Ames JW, Rush S, Gal D. Laparoscopic 
ovarian transposition to preserve ovarian function 
before pelvic radiation and chemotherapy in a 
young patient with rectal cancer. MedGenMed. 
2005 Mar 17; 7(1): 66.

 6. Žilinskas  K, Čigriejienė  VM, Inčiūra  A. Gimdos 
kaklelio vėžio diagnostikos ir gydymo pagrindai. 
Vilnius: UAB Vaistų Žinios; 2002. Lithuanian.

 7. Gabriel  DA, Bernard  SA, Lambert  J, Croom  RD 
3rd. Oophoropexy and the management of Hodg-

kin’s disease. A reevaluation of the risks and 
benefits. Arch Surg. 1986; 121(9): 1083.

 8. Williams  RS, Littell  RD, Mendenhall  NP. La pa-
roscopic oophoropexy and ovarian function in 
the treatment of Hodgkin disease. Cancer. 1999; 
86(10): 2138.

 9. Lee  CL, Lai  YM, Soong  YK, Lin  TK, Tang  SG. 
Laparoscopic ovariopexy before irradiation for 
medulloblastoma. Hum Reprod. 1995; 10(2): 372.

 10. Schulz-Lobmeyr  I, Schratter-Sehn  A, Huber  J, 
Wenzl  R. Laparoscopic lateral ovarian trans po-
sition before pelvic irradiation for a Non Hodgkin 
lymphoma. Acta Obstet Gynecol Scand. 1999; 
78(4): 350.

 11. Yarali H, Demirol A, Bükülmez O, Coskun F, Gür-
gan  T. Laparoscopic high lateral transposition of 
both ovaries before pelvic irradiation. J Am Assoc 
Gynecol Laparosc. 2000; 7(2): 237.

 12. Covens  AL, van  der  Putten  HW, Fyles  AW, 
Leung  PM, O’Brien  PF, Murphy  KJ, DePetril-
lo AD. Laparoscopic ovarian transposition. Eur J 
Gynaecol Oncol. 1996; 17(3): 177.

 13. Muzelle C, Delotte J, Karimdjee BS, Bongain A. A 
new complication of adnexal transposition: iso-
lated torsion of the Fallopian tube. Gynaecology. 
2011; 11: 25–7.

 14. Lawrenz  B, Jauckus  J, Kupka  MS, Strowitzki  T, 
von Wolff M. Fertility preservation in >1,000 pa-
tients: patient’s characteristics, spectrum, efficacy 
and risks of applied preservation techniques. 
Arch Gynecol Obstet. 2011 Mar; 283(3): 651–6. 
Epub 2010 Dec 1.

 15. Cuny  A, Trivin  C, Brailly-Tabard  S, Adan  L, Ze-
rah  M, Sainte-Rose  C,  et  al. Inhibin B and anti-
Müllerian hormone as markers of gonadal func-
tion after treatment for medulloblastoma or 
pos terior fossa ependymoma during childhood. 
J Pe diatr. 2011 Jun; 158(6): 1016–22.e1. Epub 2010 
Dec 18.

 16. Bisharah M, Tulandi T. Laparoscopic preservation 
of ovarian function: an underused procedure. Am 
J Obstet Gynecol. 2003; 188: 367–70.

 17. Gudlevičienė  Ž, Smilgevičiūtė-Ivshin  A, Vait ku -
vienė  A, Šepetienė  A, Didžiapetrienė  J. Hu man 
pa pillomavirus and other risk factors in Li thua-
nian cervical carcinoma patients. Acta medica 
Lituanica. 2010; 17(3–4): 106–15.

 18. Boardman CH, Harris JE. Cervical Cancer Treat-
ment Protocols. Medscape Reference [updated 
2011 May 23].



212 Kastytis Žilinskas, Živilė Sabonytė-Balšaitienė, Narimantas Evaldas Samalavičius

Kastytis Žilinskas, Živilė Sabonytė-Balšaitienė, 
Narimantas Evaldas Samalavičius

LAPAROSKOPINĖS KIAUŠIDŽIŲ 
TRANSPOZICIJOS VAIDMUO GYDANT 
MAŽOJO DUBENS PIKTYBINIUS NAVIKUS

Santrauka
Tyrimo tikslas  –  ištirti laparoskopinės laterokolinės 
kiaušidžių transpozicijos metodo prieš spindulinės te-
rapijos taikymą tinkamumą išsaugant kiaušidžių funk-
ciją ir gydant mažojo dubens piktybinius navikus.

Pacientai ir metodai. Atlikta retrospektyvinė VUOI 
Onkochirurgijos centre nuo 2010 m. sausio mėnesio iki 
2013 m. liepos mėnesio gydytų pacienčių ligos istorijų 
analizė. Įtraukimo kriterijai – vaisingo amžiaus ligonės, 
kurioms diagnozuotas mažojo dubens piktybinis na vi-
kas, atlikta laparoskopinė laterokolinė kiaušidžių trans-
pozicija bei taikytas spindulinis pooperacinis gy dymas.

Rezultatai. Laparoskopinė kiaušidžių transpozicija 
atlikta 14-ai pacienčių. Ligonės išskirtos į dvi grupes: 
pirmos grupės 2 (14, 29 %) ligonės, kurioms diagnozuotas 
tiesiosios žarnos vėžys, ir antros grupės 12  (85, 71  %) 
ligonių, kurioms nustatytas gimdos kaklelio vėžys. 
Vidutinis tiriamųjų amžius buvo 33, 71  m. (SD  ±  5, 
22; 24–42 m.). Pirmos grupės ligonių vidutinis amžius 
26 ± 2, 83 m. (24–28 m.), o antrosios – 35 ± 4,35 m. (29–
42 m.). Abiem pirmos grupės ligonėms buvo nustatyta 
III naviko stadija. Antrojoje grupėje naviko stadijos 
pasiskirstė atitinkamai: I ligos stadija  –  2 atvejai (16, 
67 %), II stadija – 3 atvejai (25 %), III stadija – 7 atvejai 
(58, 33  %). Laparoskopinė limfonodektomija atlikta 
7 (53,9 %) ligonėms. Septynioms pacientėms (58,33 %) 
iš antrosios grupės atlikta tik kiaušidžių transpozicija. Iš 
operuotų 14-os pacienčių operacinė ir pooperacinė eiga 
komplikavosi 2  (14, 3  %) pacientėms (intraoperacinė 
komplikacija  –  apatinės tuščiosios venos pažeidimas, 
po operacinė komplikacija  –  kraujavimas). Mirčių ne-
buvo. Vidutinė operacijos trukmė  –  2  valandos ir 26 
mi nutės ± 55 minutės (60 – 245 minutės); atitinkamai 
2 va landos ir 40 minučių ± 49 minutės (95 – 245 mi-
nutės), kai buvo atlikta kiaušidžių transpozicija ir lim-
fonodektomija, bei 2 valandos ir 12 minučių ± 1 va lan-
da ir 1 minutė (60 – 245 minutės), kai buvo at lik ta tik 
kiaušidžių transpozicija. Hospitalizacijos truk mė – nuo 
5 iki 52 dienų (vidutiniškai 12 dienų).

Išvados. Laparoskopinė laterokolinė kiaušidžių 
trans pozicija yra pakankamai saugi bei efektyvi pro-

cedūra, padedanti išsaugoti kiaušidžių funkciją. Ver-
tėtų apžvelgti šios procedūros pritaikymo galimybes 
visoms reprodukcinio amžiaus pacientėms, kurioms 
diag nozuotas mažojo dubens piktybinis navikas ir nu-
matoma taikyti spindulinę terapiją.

Raktažodžiai: kiaušidžių transpozicija, lapa ros ko-
pija, tiesiosios žarnos vėžys, gimdos kaklelio vėžys, ra-
dioterapija


