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 Abstract 
Objectives: The aim of the study was autotransplantation of cryopreserved ovarian tissue to a patient suffering 
from premature ovarian failure caused by aggressive oncological therapy.

Material and methods: A 28-year-old woman, GII PI, was diagnosed with invasive adenocarcinoma of the cervix 
at 18 weeks of gestation. At 31 weeks of gestation, a cesarean section was performed, resulting in the delivery 
of a healthy male newborn, followed by simultaneous, radical hysterectomy with bilateral salpingo-oophorectomy 
and lymphadenectomy. Half of each ovary was cryopreserved. The patient was scheduled for radiochemotherapy, 
supplemented with brachytherapy. After the intervention, the patient experienced menopausal symptoms. The 
basal hormonal levels were: estradiol – 2 pg/ml, FSH – 96.52 IU/ml, LH – 37.55 IU/ml, AMH – 0.03 ng/ml. Thirteen 
months after surgery, the peritoneal pocket was formed on the anterior abdominal wall during laparoscopy and 
heterotrophic autotransplantation of the frozen-thawed ovarian tissue was performed, replacing 59% of the tissue.

Results: Nine weeks after transplantation, symptom resolution, an increase in estradiol (53 pg/ml), and a decrease 
in FSH (64.89 IU/ml) and LH (33.39 IU/ml) levels were noted. Twenty-four weeks after transplantation, high estradiol 
levels (269 pg/ml), normal level of FSH (5.92 IU/ml) and LH (4.09 IU/ml), and an increase in AMH (0.37 ng/ml) were 
observed. Follicular development in the transplanted ovarian tissue was confirmed.

Conclusions: Cryopreservation and transplantation of ovarian tissue allowed to restore the ovarian function.  
It could offer an alternative physiological solution to treating premature ovarian failure caused by oncological therapy.

 Key words: ovarian tissue cryopreservation / fertility preservation / 

       / ��������	
������	�����	/ premature ovarian failure / 

       / ��������	
������	�����������	/ menopause / 

Otrzymano: 25.01.2016
Zaakceptowano do druku: 05.02.2016

Corresponding author:
Paweł Radwan
Gameta Hospital – Lodz
Poland, 90-419 Rzgów, Rudzka 34/36
Tel. 48 42 645 77 77; fax. 48 42 645 75 00
e-mail: pradwan@gameta.pl

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Via Medica Journals

https://core.ac.uk/display/268474663?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e Nr 3/2016236

P R A C E  K A Z U I S T Y C Z N E
  ginekologia

Ginekol Pol. 2016, 87, 235-240 

Paweł Radwan et al. Successful autotransplantation of cryopreserved ovarian tissue with recovery of the ovarian function.

DOI: 10.17772/gp/61981

Introduction
�������� �� !���!�
!� ��� "#!�
� !��� "
��� ���� !"� �
�$��� !���

�$� � ���"#�"
�"�"���%�!��
!�&�'
��"#�!����"%����!�"
��#"��"��
��

!����%�� ��� �� �"%��!�� �"��� "#� " ����
� #$
�!�"
� �
� �"�
� "#�

��%�"	$�!� �� ���&� �"�
� $
	���"�
�� �$������� !���!�
!��

���"!����%��� �
	� ��	�"!����%�� ����  ���� ������� !"� �(%����
���

%���!$��� " ����
� #���$��� )�'*+�� � �
� !�"$��� !���� ���� �!����

�
� !��� ��%�"	$�!� �� ���� �
	� �"�� "#� !��� ���� 
$���%��"$�� -�.&�

/"��	������##��!� ��!���!�
!���������!����
������	�!������
����

"#� �$� � ��&��
� "
�"�"������ %�"��	$��� ��� �"
��	���	� �$�����#$��

�#� !��� 0$���!�� "#� %�!��
!� ��#�� ���� ���
� %����� �	�� �
��$	�
��

��%�"	$�!� �� "�� �!� ����!� �"�"
��� #$
�!�"
� "#� !��� " ������ -3.&�

4��"%����� �!�"
� �
	� �$!"!��
�%��
!�!�"
� "#� !��� " ����
� !���$��

�"$�	������%"!�
!��������
�5������!��!����!"�%����� ����%�"	$�!� ��

#$
�!�"
� �
	� �"�"
��� ��!� �!�� �
� !����� ������ -�.&� ��� %����
!�

!��� 5��!� ����� "#� �$�����#$�� ��!��"!"%���� �$!"!��
�%��
!�!�"
� "#�

���"%����� �	�" ����
�!���$��������	�"$!��!�!���6��!��7"�%�!��&�

Material and methods 
Patient 

�� 389����9"�	� �"�
�� 6::� �:�� ���� 	���
"��	� ��!��

�
 ��� ��  ���"���
	$���� %�%������� �	�
"�����
"�� "#� !��� ��� �(�

�!� �8� ������ "#� ���!�!�"
&��!� 3�� ������ "#� ���!�!�"
�� ���
� !���

%�!��
!����� #"�� !���5��!� !����"�%�!�����	��!� !���;�%��!�
!�"#�

6�
��"�"���<�'
�"�"������6�
��"�"�����"������"!���=��7���!��

4�
!��� ��������� :
�!�!$!��� ��
�!��� ���"
�
��� ����
�� )��:+�

��"��	��
��("%��!������ ���������"
�%�"!�$	�
��#�"�!����
!���"��

��� ������������
!"�!��� ���
�&�>���	��
��"
��"#�!�������"
������

?�(�3(3@� �� �"
���!�
!� ��!�� *:6'� �!���� :A3&� 7"�� ���� !���

�B"��!��"#�!���!$"�����������"��!�	�"$!��	��!������ �(����!��

"
��������!�"����
 "� ��
!���"���	��������!����!"������
"!�

�(��$	�	� ��� !��� �
����
!� "%!�"
&� �"��" ���� !��� %����!����

�����
"!� �
 "� �	��
	�
"�	��!�
!��!��!����� !"� !��� �� ���"�� !���

�$
��������"���� �	����!���&���:���"��	��
�����	�%�� �����%��


"	�����$����!� ��"#��!��!����&�>���%�!��
!������	�!"���
!��
�

����%���
�
��&��!����������"#����!�!�"
�������������!� ���������
�

���!�"
�����%��#"��	&�������!�������
���"�
�)�����!��C8D���

�%���� ��"��� 8� %"�
!�+� ���� 	��� ���	&� /�(!�� �"!�� " ������ �����

��" �	&� E���� " ���� ���� �$!� �
!"� !�"� ��� ��� �
	� ��
��	� �
�

69�'�F���$��)G�!�"��#���F��	�
+&�>���!�"���� ���)?DH�"#������

" ���+� ����� %$!� �
!"� �� ?D� �� �!������ !��
�%"�!� !$��� �"
!��
�
��

�
� :G*� �	�$� )69�'�F� ��$��� G�!�"��#��� F��	�
+� �
	�

!��
�%"�!�	�"
�����!"�!���:G*����"��!"����!�!���6��!��7"�%�!���

#"�����"%����� �!�"
&�F�$�!�
�"$����	�����I
�� �9�%���
�=��� ���

::����!����!"���
	����%�
���!"��#"��"��	&�A���!������������
	�

"�!$��!"����%��	�
��!"������%��#"��	&�;$��!"�!���%����
���

"#� 
"	��� �!��!������ �"
5��	� %�!�"�"�������� 	$��
�� �$�������

�"����%���9�"�!�����%��	�
��!"�������		�!�"
�����%��#"��	&�

>��� 5
��� %�!�"�"������ �(��
�!�"
� �� ����	� %>�A/��

$��
"$�� �	�
"�����
"��� ��!�"$!� %����!����� "��  ���
���

�
 "� ��
!&� 7"�� ���� !��� %����
��� "#� !$"�� �!��!����� ����

�"
5��	��
�"
��%�� �����%��
"	��#�"��������	�&�����9�"�!���


"	��������#����"#���
���&�*"$���������#!����$�������!���%�!��
!�

��������	$��	�#"���
!�
��!�9"	$��!�	���	��!�"
�!����%��):��>+�

)33�#���!�"
��36������+���"��
�	���!������������%��!�
�"#��D�

�J2&�>�����	�"!����%�������$%%���
!�	�"
��#!���"�	�
������9

	"�����!��)7;�+�������!����%�&�>����������
"��"%����!�"
��"#�

��	�"!����%��� �"�� ���� ��%�"����� ���� 	�!��!�	� "
� !��� ����!9

��	�&�

 Streszczenie        
Cel pracy: Celem pracy był autologiczny przeszczep tkanki jajnikowej poddanej kriokonserwacji u pacjentki  
z przedwczesnym wygaśnięciem czynności jajników po agresywnej terapii onkologicznej.

Materiał i metody: W 18 tygodniu ciąży u 28 letniej ciężarnej (C2P1) rozpoznano inwazyjną postać gruczołowego 
raka szyjki macicy. W 31 tygodniu przeprowadzono elektywne cięcie cesarskie, podczas, którego urodził się 
noworodek płci męskiej (1780g Apgar 8/10). Następnie wykonano radykalne wycięcie macicy techniką „nerve-
sparing” z przydatkami, węzłami chłonnymi biodrowymi i około aortalnymi dolnymi. Jajniki poddano kriokonserwacji 
techniką powolnego zamrażania. Pacjentka przeszła cykl radiochemioterapii z następczą brachyterapią. 
Przedwczesne wygaśnięcie czynności jajników potwierdzono pomiarem hormonów płciowych: estradiol  
– 2 pg/ml, FSH – 96,52 IU/ml, LH – 37,55 IU/ml, AMH – 0,03 ng/ml. Trzynaście miesięcy po zabiegu chirurgicznym 
w powłokach brzusznych laparoskopowo wytworzono zachyłek otrzewnowy, w którym umieszczono rozmrożoną 
tkankę jajnikową

Wyniki: Dziewięć tygodni po transplantacji uzyskano remisje objawów wypadowych, wzrost stężenia estradiolu 
(53 pg/ml), spadek FSH (64,89 IU/ml) i LH (33,39 IU/ml). Dwadzieścia cztery tygodnie po zabiegu zaobserwowano 
wysokie stężenia estradiolu (269 pg/ml), fizjologiczne stężenia FSH (5,92 IU/ml), LH (4,09 IU/ml) oraz wzrost 
stężenia AMH (0,37 ng/ml). Podczas badania ultrasonograficznego w przeszczepionej tkance jajnika uwidoczniono 
pęcherzyk dominujący

Wnioski: Przeszczep tkanki jajnikowej spowodował powrót czynność hormonalnej jajnika. Transplantacja tkanki 
jajnikowej może posłużyć, jako alternatywne leczenie przedwczesnej menopauzy spowodowanej agresywnym 
leczeniem onkologicznym.
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Results 
Follow up post transplantation 
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Table  I .  Changes of FSH, LH, estradiol and AMH profiles following the ovarian transplantation procedure.
    

Transplantation 
08.07.2015 06.08.2015 08.09.2015 14.10.2015 26.10.2015 20.12.2015

FSH  [IU/ml] 96.52 93.95 64.89 59.41 52.83 5.9

LH [IU/ml] 37.55 29.6 33.39 32.13 27.86 4.03

Estradiol [pg/ml] 2 0 53 54 40 269

AMH [ng/ml] 0.03 0.05 0.11 0.11 0.1 0.37

 
Figure 1. Dynamics of FSH and LH concentrations after transplantation of the 
cryopreserved ovarian tissue.
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Photo 1. Dissected pieces of the ovarian cortex before cryopreservation.

 
Photo 3. Pieces of frozen-thawed human ovarian cortex transplanted under the skin 
of the oophorectomized mouse. Macroscopically visible vascularization was observed 
after 6 weeks. 

 
Photo 4 a, b. Pieces of the frozen-thawed human ovarian cortex transplanted under 
the skin of an oophorectomized mouse after 6 weeks histology showed healthy 
primordial follicles.

 
Photo 2 a, b. Two small pockets created on each side of the back of the mouse. The 
tissues were transplanted and left in the mouse for a period of 6 weeks.
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Photo 5. Frozen-thawed ovarian cortex of the patient stained with Neutral Red  
representing viable human follicles within the cortical tissue.

 
Photo 6. Laparoscopic autotransplantation of the ovarian tissue into the peritoneal 
pocket on the right side of the anterior abdominal wall. 

 
Photo 7. The leading follicle and antral follicles developed from the transplanted 
frozen-thawed ovarian tissue. 
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