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Ovarian function

≤ 2 Gy destruction of 50% of oocytes

4 Gy POF in 1/3  35 years

POF in all  40 years

10 Gy POF in 100% 



Ovarian function preservation

Ovarian stimulation and cryo-preservation

oocytes / embryos

Ovarian tissue cryo-preservation and transplantation

orthotopic

heterotopic (1st live birth 2004; 18 babies) 

Ovarian transposition



Ovarian transposition

Review

1130 studies → 38 eligible → 765 patients only

Conclusion: 

ovarian function after OT is successful in 20 – 100% 

Eur J Surg Oncol 2019, 45, 1328-1340



Ovarian preservation
in cervical cancer

Retrospective multicenter study

Stage IA1-IIA1; 2007 – 2019

Ovarian site recurrence N=2 (1.3%)  

Int J Gynecol Cancer, 2021, 47, 2158-2165



Ovarian transposition
in cervical cancer

OT in cervical cancer

635 studies → 33 eligible → 1377 patients

Conclusion: 

ovarian function preservation 62%

ovarian metastases 0.4% 

peri-operative complications 8.5%

Int J Gynecol Cancer, 2021, 31, 360-70



Ovarian transposition

A prospective study 

N=104 pelvic ca

Prevention of POF

90% after BRT 

60% after EBRT 

Complications

Pain

Injury to ovarian vessels

Torsion

Inflammation

JMIG, 24, 2011



Ovarian transposition

Cervical cancer patients, single institution

Ovarian transposition: 53/414 

2002 – 2010; NCI South Korea 

Ovarian function preservation:  

FSH  30 + no menopausal symptoms

Conclusions: 

ovarian function preservation after adjuvant RT only 32% 

location of transposed ovary the most important factor

for ovarian function preservation (OR 11.72) 

(1.5 cm above the iliac crest

Fert Steril, 2012, 97, 1387-93



Moawad NS: JMIG, 24, 2017. 



Rad Oncology 2015, 10. 



Ovarian preservation should be offered to premenopausal
patients with squamous cell carcinoma and usual-type (human
papillomavirus [HPV] related) adenocarcinoma. 
Bilateral salpingectomy should be considered.



Ovarian preservation in EC

Risk of adnexal involvement
788 patients with endometrial cancer and normal adnexa on clinical staging

No patient with clinically normal ovaries, age under 45, endometroid ca, stage I or II, 
Superficial myometrial invasion, N0 had adnexal involvement

Ann Surg Oncol, 2020, 27, 2822-2826

Univariační analýza 



Ovarian preservation in EC

Review
Endometrial cancer stage I/II  
7 studies → 1419 patients (preservation) vs 15.826 (BSO)

J Int Med Res, 2019, 47, 2492-98 



IJGC 2021, 31, 12-39



Ovarian preservation in LG ESS

LG ESS stage I

Ovarian preservation (N=202) vs BSO (N=541) 

National Cancer Database, US 

GO 2020, 157, 634-638



Ovarian preservation in LG ESS

Review, 2019

17 studies → 190 patients (vs 501 BSO) 

RR increased OR 2.7 (1.39-5.28)

PFS in premenopausal w. not different OR 1.38 (0.55-3.5) 

OS not different OR 0.8 (0.18-3.47) 

Int J Gynecol Cancer, 2019, 29, 126-32



Uterus 

Radiosensitivity  with the age

 LBW babies

 Premature deliveries

 Fetal loss

 Miscarriages





Uterine preservation

Uterine transplantation

Uterine ventral fixation

Uterine sparing radiation therapy

Uterine transposition



Uterine ventral fixation

36 y

Squamous anal cancer cT2 N0 G3 M0

Ovarian transposition

Uterus ventral fixation

Oncology 2016, 91, 295-98



Uterine ventral fixation

Primary CRT

IMRT – comb dose to tumor 59 Gy; Chemo 5FU

Recurrence after 6 mo

Rectoanal resection / stoma

After 2 years 

IVF – antGnRH

LSC oocyte retrieval; ET of 2 embryos 

Pregnancy / SC at 37 wk

Oncology 2016, 91, 295-98



Uterine preservation

Uterine transplantation

Uterine ventral fixation

Uterine sparing radiation therapy

Uterine transposition



Cyberknife robotic radiosurgery

cervical cancer

sparing dose to uterus 

total dose of 90 Gy

experimental approach

Marnitz at al: Radiat Oncol 2013, 8, 109



Uterine preservation

Uterine transplantation

Uterine ventral fixation

Uterine sparing radiation therapy

Uterine transposition





Transpozice ovárií

premenopausální ženy  45 let 

riziko komplikací  2-10% 

zachování ovariální funkce 20 – 100% 

klíčová je lokalizace dostatečně kraniálně

doporučena u časných stádií: 

karcinomu děložního hrdla

stádia I-II (LR) karcinomu endometria

LG ESS (?) 

karcinomu rekta (?) 


