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PRECIS: We evaluated whether there was an effect of the number of endometrial CD56+ NK on women with a history of recurrent implantation failure.
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�6�R�Q�X�o�����þ�P�S�O�D�Q�W�D�V�\�R�Q���E�D�ü�D�U�×�V�×�]�O�×�N�O�D�U�×���U�H�S�U�R�G�•�N�W�L�I���W�×�E�E�×�Q���P�X�O�W�L�I�D�N�W�|�U�L�\�H�O���E�L�U���S�U�R�E�O�H�P�L�G�L�U�����d�D�O�×�ü�P�D�P�×�]�G�D���X�1�.���K�•�F�U�H�O�H�U�L�Q�L�Q���J�H�E�H�O�L�ÿ�L�Q���G�H�Y�D�P�×�Q�G�D���|�Q�H�P�O�L���E�L�U��
�U�R�O���R�\�Q�D�G�×�ÿ�×���Y�H���V�D�\�×�O�D�U�×�Q�×�Q���D�]�D�O�P�D�V�×�Q�×�Q���W�H�N�U�D�U�O�D�\�D�Q���L�P�S�O�D�Q�W�D�V�\�R�Q���E�D�ü�D�U�×�V�×�]�O�×�ÿ�×�\�O�D���L�O�L�ü�N�L�O�L���R�O�G�X�ÿ�X���E�X�O�X�Q�P�X�ü�W�X�U��
�$�Q�D�K�W�D�U���.�H�O�L�P�H�O�H�U�����&�'���������L�P�P�•�Q�R�K�L�V�W�R�N�L�P�\�D����in vitro���I�H�U�W�L�O�L�]�D�V�\�R�Q�����W�H�N�U�D�U�O�D�\�D�Q���L�P�S�O�D�Q�W�D�V�\�R�Q���E�D�ü�D�U�×�V�×�]�O�×�ÿ�×�����X�W�H�U�L�Q���Q�D�W�X�U�H�O���N�L�O�O�H�U���K�•�F�U�H�O�H�U�L

�$�E�V�W�U�D�F�W
�2�E�M�H�F�W�L�Y�H�����,�P�S�O�D�Q�W�D�W�L�R�Q���I�D�L�O�X�U�H���L�V���D���P�X�O�W�L�I�D�F�W�R�U�L�D�O���S�U�R�E�O�H�P���R�I���U�H�S�U�R�G�X�F�W�L�Y�H���P�H�G�L�F�L�Q�H�����+�R�Z�H�Y�H�U�����W�K�H���P�H�F�K�D�Q�L�V�P���R�I���W�K�L�V���S�U�R�F�H�V�V���L�V���V�W�L�O�O���Q�R�W���I�X�O�O�\���X�Q�G�H�U�V�W�R�R�G����
�7�K�H�U�H���L�V���L�Q�F�U�H�D�V�L�Q�J���H�Y�L�G�H�Q�F�H���W�K�D�W���W�K�H�V�H���F�D�V�H�V���R�I���U�H�F�X�U�U�H�Q�W���L�P�S�O�D�Q�W�D�W�L�R�Q���I�D�L�O�X�U�H���P�L�J�K�W���K�D�Y�H���D�Q���L�P�P�X�Q�R�O�R�J�L�F���E�D�F�N�J�U�R�X�Q�G�����8�W�H�U�L�Q�H���Q�D�W�X�U�D�O���N�L�O�O�H�U�����1�.�����F�H�O�O�V��
provide immune-modulation at the interface between maternal decidua and the trophoblast. The aim of this study to evaluate whether there was a significant 
difference in the number of endometrial CD56+ NK between women with a history of recurrent implantation failure and women who had a live birth.
�0�D�W�H�U�L�D�O�V���D�Q�G���0�H�W�K�R�G�V�� Patients with a history of recurrent implantation failure were included in the study. Twenty-five women with a history of recurrent 
implantation failure were assigned to the case group, and 25 women who had one or more live births were assigned to the control group. Endometrial 
biopsies were obtained during the luteal phase on the 21st-24th day of the menstrual cycle.
Results:���7�K�H�U�H���Z�D�V���D���V�W�D�W�L�V�W�L�F�D�O�O�\���V�L�J�Q�L�I�L�F�D�Q�W���G�L�I�I�H�U�H�Q�F�H���E�H�W�Z�H�H�Q���W�K�H���J�U�R�X�S�V���F�R�Q�F�H�U�Q�L�Q�J���W�K�H���Q�X�P�E�H�U���R�I���G�H�O�L�Y�H�U�L�H�V�����S�����������������D�Q�G���P�L�V�F�D�U�U�L�D�J�H�V�����S������������������
The mean number of uNK was 10.5±10.5 cells/mm2 in the case group and 19.2±11.2 cells/mm2 in the control group. There was a statistically significant 
�G�L�I�I�H�U�H�Q�F�H���E�H�W�Z�H�H�Q���W�K�H���W�Z�R���J�U�R�X�S�V�����S� ��������������
�&�R�Q�F�O�X�V�L�R�Q�� Implantation failure is a multifactorial problem of reproductive medicine. The results of our study suggest that uterine NK play a role in the 
progress of normal pregnancy and reduced uterine NK cell numbers were associated with implantation failure.
�.�H�\�Z�R�U�G�V�� CD56, immunohistochemistry, in vitro���I�H�U�W�L�O�L�]�D�W�L�R�Q�����U�H�F�X�U�U�H�Q�W���L�P�S�O�D�Q�W�D�W�L�R�Q���I�D�L�O�X�U�H�����X�W�H�U�L�Q�H���Q�D�W�X�U�D�O���N�L�O�O�H�U���F�H�O�O�V

Endometrial CD56+ natural killer cells in 
women with recurrent implantation failure: An 
immunohistochemical study
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�,�Q�W�U�R�G�X�F�W�L�R�Q

Accomplished implantation of an eight-cell embryo into the 
endometrium is mandatory for reproduction. The rate of 
successful implantation of an embryo is approximately 30%������. 

Implantation failure is a multifactorial problem of reproductive 
�P�H�G�L�F�L�Q�H���� �5�H�F�X�U�U�H�Q�W�� �L�P�S�O�D�Q�W�D�W�L�R�Q�� �I�D�L�O�X�U�H�� ���5�,�)���� �Z�D�V�� �G�H�I�L�Q�H�G��
as a failure of pregnancy after at least three previous assisted 
reproductive technique cycles, or implantation failure with a 
�W�U�D�Q�V�I�H�U�� �R�I�� �P�R�U�H�� �W�K�D�Q�� �I�R�X�U�� �H�P�E�U�\�R�V�� �E�\�� �W�K�H�� �(�X�U�R�S�H�D�Q�� �6�R�F�L�H�W�\��
�R�I�� �+�X�P�D�Q�� �5�H�S�U�R�G�X�F�W�L�R�Q�� �D�Q�G�� �(�P�E�U�\�R�O�R�J�\���� �$�� �V�X�F�F�H�V�V�I�X�O��
�S�U�H�J�Q�D�Q�F�\�� �U�H�T�X�L�U�H�V�� �V�\�Q�F�K�U�R�Q�L�]�D�W�L�R�Q�� �E�H�W�Z�H�H�Q�� �W�K�H�� �W�U�R�S�K�R�E�O�D�V�W�V��
�D�Q�G���H�Q�G�R�P�H�W�U�L�X�P�����+�R�Z�H�Y�H�U�����W�K�H���P�H�F�K�D�Q�L�V�P���R�I���W�K�L�V���S�U�R�F�H�V�V���L�V��
still not fully understood.
There is increasing evidence that these cases of RIF might have 
an immunologic background. The endometrium plays a role 
in implantation physiology via immune cells, cytokines, and 
chemokines������. Multiple kinds of immune cells are potentially 
involved in supporting immune tolerance during implantation 
and successful ongoing pregnancy������. Uterine natural killer 
���X�1�.�����F�H�O�O�V���H�[�S�U�H�V�V���W�K�H�L�U���V�S�H�F�L�I�L�F���F�H�O�O���V�X�U�I�D�F�H���P�D�U�N�H�U���&�'���������D�Q�G��
differ from blood NK cells������. These uNK cells are the dominant 
�O�H�X�N�R�F�\�W�H���S�R�S�X�O�D�W�L�R�Q������������������ �R�I�� �X�W�H�U�L�Q�H���O�\�P�S�K�R�F�\�W�H�V���� �L�Q���W�K�H��
decidua at the time of implantation and early placentation������. 

Although the function of uNK cells is uncertain, the regulation 
of uNK cells at the time of eight-cell embryo implantation is 
thought to feature in implantation. In a normal pregnancy, 
uNK cells provide immune-modulation at the interface between 
decidual tissue and trophoblast. We aimed to evaluate whether 
there was a significant difference in the count of endometrial 
CD56+ NK between women with RIF and women who had a 
live birth.

Materials and Methods

�3�D�U�W�L�F�L�S�D�Q�W�V���D�Q�G���6�W�X�G�\���'�H�V�L�J�Q

Twenty-five women with RIF and 25 women who had one or 
more live births between January 2012 and December 2017 
were included in the study. RIF was defined as the failure of 
good quality embryos to implant after at least 3 cycles of IVF. 
�:�R�P�H�Q�� �Z�L�W�K�� �S�R�V�L�W�L�Y�H�� �I�R�U�� �D�Q�W�L���S�K�R�V�S�K�R�O�L�S�L�G�� �D�Q�W�L�E�R�G�L�H�V�� ���$�1�$����
anticardiolipin IgM and IgG, anti-DNA, antiphospholipid IgM 
�D�Q�G�� �,�J�*������ �D�Q�W�L���W�R�[�R�S�O�D�V�P�D�� �,�J�0���� �D�Q�G���R�U�� �D�Q�W�L���U�X�E�H�O�O�D�� �,�J�0�� �Z�H�U�H��
excluded from the study. Women with abnormal thyroid 
function tests results, anti-thrombin III deficiency, protein C 
�R�U�� �6�� �G�H�I�L�F�L�H�Q�F�\���� �I�D�F�W�R�U���9���/�H�L�G�H�Q�� �P�X�W�D�W�L�R�Q���� �S�U�R�W�K�U�R�P�E�L�Q�� �J�H�Q�H��
mutation, mutation of MTHFR C677T gene, and/or mutation 
of MTHFR A1298C gene were also excluded from the study. 
�+�\�V�W�H�U�R�V�D�O�S�L�Q�J�R�J�U�D�S�K�\�� �Z�D�V�� �S�H�U�I�R�U�P�H�G�� �L�Q�� �D�O�O�� �L�Q�I�H�U�W�L�O�H�� �S�D�W�L�H�Q�W�V��
before the procedure and there were no abnormal findings. 
Twenty-five women who had one or more live births were 
assigned to the control group. None of the 25 women in the 
control group received assisted reproduction treatment at any 
�W�L�P�H�����7�K�H���O�R�F�D�O���H�W�K�L�F�V���F�R�P�P�L�W�W�H�H���D�S�S�U�R�Y�H�G���W�K�H���V�W�X�G�\�����D�S�S�U�R�Y�D�O��

�Q�R���� ���������������������� �7�K�H�� �S�D�W�L�H�Q�W�V�� �Z�H�U�H�� �L�Q�I�R�U�P�H�G�� �R�U�D�O�O�\�� �D�Q�G�� �L�Q��
writing.

�&�R�O�O�H�F�W�L�R�Q�� �R�I�� �7�L�V�V�X�H�� �6�D�P�S�O�H�V�� �D�Q�G�� �+�L�V�W�R�S�D�W�K�R�O�R�J�L�F��
�(�[�D�P�L�Q�D�W�L�R�Q

Endometrial biopsies were obtained during the luteal phase 
on the 21st-24th day of the menstrual cycle using the Pipelle 
device and fixed in 10% formaldehyde. Formalin-fixed 
and paraffin-embedded tissue samples were incubated for 
���������P�L�Q�X�W�H�V���Z�L�W�K���W�K�H���&�'���������S�U�L�P�D�U�\���D�Q�W�L�E�R�G�\�����1�&�/���/���&�'������
���%�������������������G�L�O�X�W�L�R�Q�����1�R�Y�R�F�D�V�W�U�D���/�D�E�R�U�D�W�R�U�L�H�V���/�W�G���������������P�L�Q�X�W�H�V��
�Z�L�W�K�� �E�L�R�W�L�Q�� ���'�D�N�R�� �/�6�$�%�� �6�\�V�W�H�P���+�5�3���� �'�D�N�R�� �1�R�U�W�K�� �$�P�H�U�L�F�D����
�,�Q�F������ �.�������������� �D�Q�G�� ������ �P�L�Q�X�W�H�V�� �Z�L�W�K�� �V�W�U�H�S�W�D�Y�L�G�L�Q�� ���'�D�N�R�� �/�6�$�%��
�6�\�V�W�H�P���+�5�3�����'�D�N�R���1�R�U�W�K���$�P�H�U�L�F�D�����,�Q�F�������.���������������U�H�V�S�H�F�W�L�Y�H�O�\����
�$�P�L�Q�R�H�W�K�\�O�F�D�U�E�D�]�R�O�H��chromogen was added for 15 minutes. 
Paraffin-embedded tissue samples were stained using Mayer’s 
hematoxylin. The same pathologist evaluated all samples using 
an Olympus BX53 microscope at 400x magnification. CD56+ 
cell counts were determined as cells/mm2 ���)�L�J�X�U�H��������

�6�W�D�W�L�V�W�L�F�D�O���$�Q�D�O�\�V�L�V

�'�D�W�D�� �Z�H�U�H�� �D�Q�D�O�\�]�H�G�� �X�V�L�Q�J�� �W�K�H�� �6�3�6�6�� �V�R�I�W�Z�D�U�H�� �S�D�F�N�D�J�H�� ��������������
�,�%�0�� �6�3�6�6�� �6�W�D�W�L�V�W�L�F�V�� �I�R�U�� �:�L�Q�G�R�Z�V���� �,�%�0�� �&�R�U�S���� �$�U�P�R�Q�N���� �1�<������
�+�L�V�W�R�J�U�D�P���� �Q�R�U�P�D�O�L�W�\�� �S�O�R�W�V���� �D�Q�G�� �W�K�U�H�� �6�K�D�S�L�U�R���:�L�O�N�� �Q�R�U�P�D�O�L�W�\��
�W�H�V�W���Z�H�U�H���X�V�H�G���W�R���D�Q�D�O�\�]�H���G�D�W�D���G�L�V�W�U�L�E�X�W�L�R�Q�����'�H�V�F�U�L�S�W�L�Y�H���V�W�D�W�L�V�W�L�F�V��
���P�H�D�Q���� �V�W�D�Q�G�D�U�G�� �G�H�Y�L�D�W�L�R�Q���� �P�H�G�L�D�Q���� �U�D�Q�J�H���� �S�H�U�F�H�Q�W�D�J�H���� �Z�H�U�H��
�X�V�H�G���L�Q���W�K�H���D�Q�D�O�\�V�L�V���R�I���T�X�D�Q�W�L�W�D�W�L�Y�H���G�D�W�D�����7�K�H���F�K�L���V�T�X�D�U�H�����r2�����W�H�V�W��
�R�U���)�L�V�K�H�U�·�V���(�[�D�F�W���W�H�V�W���Z�D�V���X�V�H�G���W�R���D�Q�D�O�\�]�H���T�X�D�O�L�W�D�W�L�Y�H���G�D�W�D�����7�K�H��
Mann-Whitney U test was used in the analysis of quantitative 
�G�D�W�D�����6�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�I�L�F�D�Q�F�H���Z�D�V���H�V�W�D�E�O�L�V�K�H�G���D�W���S������������

Results

Twenty-five women with RIF and 25 women as fertile controls 
were included in the study. The parental chromosomes were 
normal in all women. The mean ages of the case and control 
groups were 33.5±5.6 and 34.4±5.3 years, respectively. The 
�W�Z�R�� �J�U�R�X�S�V�� �Z�H�U�H�� �V�L�P�L�O�D�U�� �L�Q�� �W�H�U�P�V�� �R�I�� �D�J�H�� ���S� ���������������� �7�K�H�U�H��
were statistically significant differences between the groups in 

�)�L�J�X�U�H������ CD56+ cells were shown in the endometrial tissue
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�W�H�U�P�V���R�I�� �W�K�H���Q�X�P�E�H�U���R�I�� �G�H�O�L�Y�H�U�L�H�V�����S���������������� �D�Q�G���P�L�V�F�D�U�U�L�D�J�H�V��
���S�������������������7�D�E�O�H�����������7�K�H���P�H�D�Q���Q�X�P�E�H�U���R�I���X�1�.���Z�D�V�����������“����������
cells/mm2 in the case group and 19.2±11.2 cells/mm2 in the 
control group. There was a statistically significant difference 
�E�H�W�Z�H�H�Q�� �W�K�H�� �W�Z�R�� �J�U�R�X�S�V�� �L�Q�� �W�H�U�P�V�� �R�I�� �X�W�H�U�L�Q�H�� �1�.�� ���S� ��������������
���7�D�E�O�H�����������7�K�H�U�H���Z�D�V���D���V�L�J�Q�L�I�L�F�D�Q�W���S�R�V�L�W�L�Y�H���F�R�U�U�H�O�D�W�L�R�Q���E�H�W�Z�H�H�Q��
the number of uNK cells and the number of miscarriages 
���U� �������������� ���S� ���������������� �7�K�H�U�H�� �Z�D�V�� �D�O�V�R�� �D�� �V�L�J�Q�L�I�L�F�D�Q�W�� �S�R�V�L�W�L�Y�H��
correlation between the number of uNKs and the number of 
�O�L�Y�H�� �E�L�U�W�K�� ���U� �������������� ���S� ���������������� �&�R�U�U�H�O�D�W�L�R�Q�� �F�R�H�I�I�L�F�L�H�Q�W�V�� �R�I��
parity, live birth, miscarriages, and uNK of the patient group 
are shown in Table 2.

Discussion

The endometrial leukocyte population consists of T-cells, 
macrophages, and natural killer cells. T-cells constitute 45% of 
leukocytes in the proliferative phase. Although their numbers 
remain constant throughout the cycle, their rate in proliferative 
phase is higher compared with other types of leukocytes. The 
most important leukocyte population in the endometrium 
comprises uNK cells. These lymphocytes contain the NK cell 
surface antigen CD56. During the implantation, large granular 
lymphocytes constitute 70-80% of the leukocyte population, 
and if conception occurs, their number increases more. UNK 
cells are particularly abundant in the uterus at the time of 
implantation and are in close contact with placental trophoblast 
�F�H�O�O�V�����8�1�.���F�H�O�O�V���K�D�Y�H���D���P�D�M�R�U���U�R�O�H���L�Q���E�R�W�K���L�P�S�O�D�Q�W�D�W�L�R�Q���D�Q�G���W�K�H��
�G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �W�K�H�� �S�O�D�F�H�Q�W�D�� �D�Q�G�� �Y�D�V�F�X�O�D�U�L�]�D�W�L�R�Q���� �,�W�� �O�L�P�L�W�V�� �W�K�H��
trophoblast invasion to decidua. In the absence of implantation, 

uNK cells undergo apoptosis and are therefore thought to play 
a role in the initiation of menstrual bleeding. UNK cells also 
secrete several growth factors involved in angiogenesis, such as 
VEGF, placental growth factor, and angiopoietin-2.
Giuliani et al.������ found that the number of endometrial CD56+ 
cells was not significantly different in women with recurrent 
pregnancy loss. By contrast, Quenby et al.������ demonstrated that 
the mean count of uNK cells was significantly higher in women 
with recurrent pregnancy loss than women with had a live birth 
history. Clifford et al.������ also described increased expression of 
uNK in 29 women with recurrent pregnancy loss. �6�L�P�L�O�D�U�O�\����
in the current study, there was a positive correlation between 
the number of miscarriages and the amount of endometrial 
CD56+ cells. There was also a positive correlation between the 
number of live births and the number of endometrial CD56+ 
cells. Different etiologies except for reduced uNK, such as 
chromosomal abnormalities, could be a reason for miscarriage.
�6�D�F�N�V�� �D�Q�G�� �)�L�Q�N�H�O�V�W�H�L�Q������ found that uNK numbers increased 
dramatically from about 5% of stromal cells in the follicular 
and early luteal phases of the menstrual cycle to 30-40% 
of stromal cells in the mid and late luteal phases when 
implantation occurred. Gaynor and Colucci�������� indicated that 
uNK numbers increased further to as much as 70% of stromal 
cells if implantation occurred. The current study demonstrated 
that there was a positive correlation between the number of 
live births and the number of endometrial CD56+ cells, and 
there was also a significantly reduced density of CD56+ cells 
in women with recurrent implantation failure. In contrast, 
Tuckerman et al.�������� found that the high density of CD56+ cells 
in the endometrium of women with RIF was directly involved 
�L�Q���L�P�S�O�D�Q�W�D�W�L�R�Q���G�X�U�D�W�L�R�Q�����$�G�G�L�W�L�R�Q�D�O�O�\�����6�D�Q�W�L�O�O�D�Q���H�W���D�O.�������� found 
a higher density of endometrial CD56+ cells in women with RIF 
than in controls. They suggested that testing for endometrial 
NK cells might be helpful in women with idiopathic RIF during 
the luteal phase.
�:�H�� �D�F�N�Q�R�Z�O�H�G�J�H�� �W�K�D�W�� �W�K�H�� �V�P�D�O�O�� �V�D�P�S�O�H�� �V�L�]�H���� �U�H�W�U�R�V�S�H�F�W�L�Y�H��
nature, and lack of the chromosome analysis of the miscarriage 
tissues are the main limitations of the study. Increasing the 
number of patients and including other subgroups of CD 56+ 
cells to the study may help explain the mechanism.

�7�D�E�O�H�� ���� Patient demographics and comparison of the number of 
endometrial CD56+ NK between groups

�,�P�S�O�D�Q�W�D�W�L�R�Q��
�I�D�L�O�X�U�H�����Q� ������

Controls 
���Q� ������ p

Age (years) 33.5±5.6 34.4±5.3 0.224

No. of deliveries 0 �������������� ������������

�1�R�����R�I���P�L�V�F�D�U�U�L�D�J�H�V0 ������������������ ������������

uNK 10.5±10.5 19.2±11.2 ����������

uNK: Uterine natural killer

�7�D�E�O�H������ Correlation coefficients of parity, live births, miscarriages, and uNK of the patient group

�3�D�U�L�W�\ �/�L�Y�H���E�L�U�W�K �0�L�V�F�D�U�U�L�D�J�H�VuNK

r p r p r p r p

�3�D�U�L�W�\�� 1 ������������ 0.870 ������������ 0.963 ������������ 0.476 ������������

�/�L�Y�H���E�L�U�W�K 0.870 ������������ 1.000 ������������ 0.827 ������������ 0.463 0.001

�0�L�V�F�D�U�U�L�D�J�H�V 0.963 ������������ 0.827 ������������ 1 ������������ 0.430 0.002

uNK 0.476 ������������ 0.463 0.001 0.430 0.002 1 ������������

uNK: Uterine natural killer
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Conclusion

Implantation failure is a multifactorial problem of reproductive 
�P�H�G�L�F�L�Q�H�����+�R�Z�H�Y�H�U�����W�K�H���P�H�F�K�D�Q�L�V�P���R�I���W�K�L�V���S�U�R�F�H�V�V���L�V���V�W�L�O�O���Q�R�W��
fully understood. The results of our study suggest that uNKs 
play a role in the progress of normal pregnancy and reduced 
uNK cell numbers were associated with implantation failure. 
We believe that further studies will explain the role of these 
cells in the etiology.
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�S�U�R�J�H�V�W�H�U�R�Q�X�Q���O�X�W�H�D�O���I�D�]���G�H�V�W�H�ÿ�L���D�o�×�V�×�Q�G�D�Q���N�D�U�ü�×�O�D�ü�W�×�U�×�O�P�D�V�×

1�%�D�K�o�H�F�L���+�H�D�O�W�K���*�U�R�X�S�����)�X�O�\�D���,�9�)���&�H�Q�W�H�U�����þ�V�W�D�Q�E�X�O�����7�X�U�N�H�\
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���(�P�U�H���1�L�\�D�]�L���7�X�U�J�X�W1���� ���)�D�]�L�O�H�W���.�•�E�U�D���%�R�\�Q�X�N�D�O�×�Q1���� ���0�H�U�D�O���*�•�O�W�R�P�U�X�N1���� ���=�D�O�L�K�H���<�D�U�N�×�Q�H�U2����
���0�X�V�W�D�I�D���%�D�K�o�H�F�L1

Öz
�$�P�D�o���� �6�R�Q���R�Q���\�×�O�G�D���� �|�]�H�O�O�L�N�O�H��in vitro���I�H�U�W�L�O�L�]�D�V�\�R�Q�����,�9�)���� �O�D�E�R�U�D�W�X�Y�D�U�×�Q�G�D���P�H�\�G�D�Q�D���J�H�O�H�Q���W�H�N�Q�R�O�R�M�L�N���J�H�O�L�ü�P�H�O�H�U�L���W�D�N�L�E�H�Q���� �H�P�E�U�L�\�R���N�U�L�\�R�S�U�H�]�H�U�Y�D�V�\�R�Q�X���Y�H��
�E�X���H�P�E�U�L�\�R�O�D�U�×�Q���J�H�O�H�F�H�N�W�H�N�L���W�U�D�Q�V�I�H�U���L�ü�O�H�P���V�D�\�×�O�D�U�×���I�D�U�N���H�G�L�O�L�U���E�L�U���ü�H�N�L�O�G�H���D�U�W�P�×�ü�W�×�U�����%�X�Q�D���S�D�U�D�O�H�O���R�O�D�U�D�N�����K�R�U�P�R�Q���U�H�S�O�D�V�P�D�Q�×���L�O�H���K�D�]�×�U�O�D�Q�P�×�ü���G�R�Q�G�X�U�X�O�P�X�ü����
�o�|�]�•�O�P�•�ü���H�P�E�U�L�\�R���W�U�D�Q�V�I�H�U�L�����+�5���'�d�(�7�����|�Q�F�H�V�L���X�\�J�X�O�D�Q�D�Q���S�U�R�J�H�V�W�H�U�R�Q�����3�����\�H�U�L�Q�H���N�R�\�P�D���W�H�G�D�Y�L�O�H�U�L���G�H�����|�]�H�O�O�L�N�O�H���X�\�J�X�O�D�P�D���\�R�O�X���Y�H���G�R�]�O�D�U�×���D�o�×�V�×�Q�G�D�Q���G�D�K�D��
�o�R�N���W�D�U�W�×�ü�×�O�P�D�\�D���E�D�ü�O�D�Q�P�×�ü�W�×�U�����%�X���o�D�O�×�ü�P�D�G�D�����\�H�Q�L���E�L�U���I�R�U�P�•�O�D�V�\�R�Q���R�O�D�Q���V�X���E�D�]�O�×���V�X�E�N�•�W�D�Q�|�]���S�U�R�J�H�V�W�H�U�R�Q�X�Q�����6�3�����+�5���'�d�(�7���W�H�G�D�Y�L�O�H�U�L�Q�G�H�N�L���H�W�N�L�Q�O�L�ÿ�L���K�D�N�N�×�Q�G�D��
�G�D�K�D���I�D�]�O�D���E�L�O�J�L���H�G�L�Q�P�H�\�L���D�P�D�o�O�D�G�×�N��

�$�E�V�W�U�D�F�W
�2�E�M�H�F�W�L�Y�H�� Cryopreservation of embryos for future transfer attempts has noticeably increased in the last decade, especially due to the technological 
developments in in vitro���I�H�U�W�O�L�]�D�W�L�R�Q�����,�9�)�����O�D�E�R�U�D�W�R�U�L�H�V�����,�Q���S�D�U�D�O�O�H�O�����G�L�I�I�H�U�H�Q�W���S�U�R�J�H�V�W�H�U�R�Q�H�����3�����U�H�S�O�D�F�H�P�H�Q�W���U�H�J�L�P�H�Q�V���S�U�H�F�H�G�L�Q�J���D�U�W�L�I�L�F�L�D�O�O�\���S�U�H�S�D�U�H�G���I�U�R�]�H�Q��
�H�P�E�U�\�R���W�U�D�Q�V�I�H�U�����$�&���)�(�7�����D�W�W�H�P�S�W�V�����H�V�S�H�F�L�D�O�O�\���Z�L�W�K���U�H�V�S�H�F�W���W�R���W�K�H���U�R�X�W�H���R�I���D�S�S�O�L�F�D�W�L�R�Q���D�Q�G���G�R�V�L�Q�J���V�F�K�H�P�H�����K�D�Y�H���E�H�H�Q���Z�L�G�H�O�\���D�U�J�X�H�G���V�R���I�D�U�����:�H���D�L�P�H�G���W�R��
�S�U�R�Y�L�G�H���P�R�U�H���L�Q�I�R�U�P�D�W�L�R�Q���D�E�R�X�W���W�K�H���H�I�I�L�F�D�F�\���S�U�R�I�L�O�H���R�I���Q�R�Y�H�O���V�X�E�F�X�W�D�Q�H�R�X�V���D�T�X�H�R�X�V���S�U�R�J�H�V�W�H�U�R�Q�H�����6�3�����L�Q���$�&���)�(�7���F�\�F�O�H�V����
�0�D�W�H�U�L�D�O�V���D�Q�G���0�H�W�K�R�G�V�� This retrospective, single-centre cohort study included a total of 507 AC-FET cycles performed between June 2018 and April 
�������������7�K�U�H�H���K�X�Q�G�U�H�G���I�R�U�W�\���Q�L�Q�H�������������������S�D�W�L�H�Q�W�V���U�H�F�H�L�Y�H�G���������P�J���R�I���L�Q�W�U�D�P�X�V�F�X�O�D�U���S�U�R�J�H�V�W�H�U�R�Q�H���D�V���R�Q�F�H���G�D�L�O�\�����������������������������S�D�W�L�H�Q�W�V���U�H�F�H�L�Y�H�G���������P�J���R�I���6�3��
�D�V���W�Z�L�F�H���G�D�L�O�\�����2�Q�O�\�����W�K�H���I�L�U�V�W���D�Q�G���V�L�Q�J�O�H���E�O�D�V�W�R�F�\�V�W���W�U�D�Q�V�I�H�U�V���I�U�R�P���W�K�H���V�D�P�H���F�R�K�R�U�W���Z�H�U�H���D�F�F�H�S�W�H�G�����7�K�H���L�Q�F�O�X�V�L�R�Q���F�U�L�W�H�U�L�D���Z�H�U�H���D�V���I�R�O�O�R�Z�V�����I�H�P�D�O�H�V���D�J�H�G����������
�\�H�D�U�V�����E�R�G�\���P�D�V�V���L�Q�G�H�[���•�������N�J���P2���D�Q�G���”�������N�J���P2�����V�S�H�U�P���F�R�Q�F�H�Q�W�U�D�W�L�R�Q���•���[����6���P�/�����3�U�H���L�P�S�O�D�Q�W�D�W�L�R�Q���J�H�Q�H�W�L�F���W�H�V�W�L�Q�J���F�\�F�O�H�V���Z�H�U�H���Q�R�W���L�Q�F�O�X�G�H�G�����7�K�H���S�U�L�P�D�U�\��
�R�X�W�F�R�P�H���Z�D�V���W�K�H���O�L�Y�H���E�L�U�W�K���U�D�W�H�����/�%�5����
Results:���7�K�H���Q�X�P�E�H�U���R�I���S�U�H�Y�L�R�X�V���,�9�)���D�W�W�H�P�S�W�V�����W�\�S�H���R�I���L�Q�I�H�U�W�L�O�L�W�\�����S�H�D�N���H�V�W�U�D�G�L�R�O�����(�������O�H�Y�H�O�V�����W�K�H���W�R�W�D�O���Q�X�P�E�H�U���R�I���U�H�W�U�L�H�Y�H�G���R�R�F�\�W�H�V�����P�D�W�X�U�H���R�R�F�\�W�H�V�����D�Q�G���W�K�H��
�Q�X�P�E�H�U���R�I�����3�1���Z�D�V���V�L�J�Q�L�I�L�F�D�Q�W�O�\���G�L�I�I�H�U�H�Q�W���E�H�W�Z�H�H�Q���W�K�H���J�U�R�X�S�V�����3�R�V�L�W�L�Y�H���S�U�H�J�Q�D�Q�F�\�����S� ���������������D�Q�G���F�O�L�Q�L�F�D�O���S�U�H�J�Q�D�Q�F�\���U�D�W�H�V�����S� �����������������/�%�5�����S� �����������������D�Q�G��
�P�L�V�V�H�G���D�E�R�U�W�L�R�Q���U�D�W�H�V�����S� ���������������Z�H�U�H���F�R�P�S�D�U�D�E�O�H���E�H�W�Z�H�H�Q���W�K�H���J�U�R�X�S�V�����7�K�H���W�R�W�D�O���Q�X�P�E�H�U���R�I���R�R�F�\�W�H�V���>�D�G�M�X�V�W�H�G���R�G�G�V���U�D�W�L�R�V�����$�2�5��� �����������������������F�R�Q�I�L�G�H�Q�F�H��
�L�Q�W�H�U�Y�D�O�����&�,���������������������������������S� �����������@�����H�Q�G�R�P�H�W�U�L�D�O���W�K�L�F�N�Q�H�V�V�����$�2�5� �����������������������&�,�������������������������������S� �����������������D�Q�G���F�U�\�R�S�U�H�V�H�U�Y�D�W�L�R�Q���G�D�\�������������$�2�5� ����������������������
�&�,�������������������������������S� ���������������D�F�K�L�H�Y�H�G���V�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�I�L�F�D�Q�F�H���I�R�O�O�R�Z�L�Q�J���E�L�Q�D�U�\���O�R�J�L�V�W�L�F���U�H�J�U�H�V�V�L�R�Q���D�Q�D�O�\�V�L�V�����+�R�Z�H�Y�H�U�����3���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q���W�\�S�H���G�L�G���Q�R�W���D�F�K�L�H�Y�H��
�V�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�I�L�F�D�Q�F�H�����S� ��������������
�&�R�Q�F�O�X�V�L�R�Q�����$�V���D���Q�R�Y�H�O���R�S�W�L�R�Q�����6�3���K�D�V���F�R�P�S�D�U�D�E�O�H���H�I�I�L�F�D�F�\���L�Q���S�U�H�J�Q�D�Q�F�\���R�X�W�F�R�P�H�V���D�Q�G���P�D�\���E�H���D�F�F�H�S�W�H�G���D�V���D�Q���D�O�W�H�U�Q�D�W�L�Y�H���I�R�U���O�X�W�H�D�O���S�K�D�V�H���V�X�S�S�R�U�W���L�Q���$�&��
FET cycles.
�.�H�\�Z�R�U�G�V�����6�X�E�F�X�W�D�Q�H�R�X�V���D�T�X�H�R�X�V���S�U�R�J�H�V�W�H�U�R�Q�H�����L�Q�W�U�D�P�X�V�F�X�O�D�U���S�U�R�J�H�V�W�H�U�R�Q�H�����D�U�W�L�I�L�F�L�D�O�O�\���S�U�H�S�D�U�H�G���I�U�R�]�H�Q���H�P�E�U�\�R���W�U�D�Q�V�I�H�U
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Introduction 

Almost 37 years ago, the first human pregnancy was reported 
�I�R�O�O�R�Z�L�Q�J�� �I�U�R�]�H�Q�� �H�P�E�U�\�R�� �W�U�D�Q�V�I�H�U�� ���)�(�7��������. Following the 
developments in the in vitro�� �I�H�U�W�L�O�L�]�D�W�L�R�Q�� ���,�9�)���� �I�L�H�O�G���� �W�K�H��
cryopreservation of embryos and subsequent FET strategy has 
doubled in the last decade������. Artificial endometrial preparation 
is one of the methods used for FET cycles and has been found 
as successful as the other approaches������. In these cycles, minimal 
monitoring is required, and the timing of embryo transfer and 
�L�Q�L�W�L�D�W�L�R�Q�� �R�I�� �S�U�R�J�H�V�W�H�U�R�Q�H�� ���3���� �L�V�� �P�R�U�H�� �I�O�H�[�L�E�O�H������. Therefore, 
it allows both the physicians and embryology staff to easily 
�R�U�J�D�Q�L�]�H���G�D�L�O�\���E�X�V�L�Q�H�V�V���S�O�D�Q�Q�L�Q�J��
Exogeneous P replacement is preceded by estrogen 
supplementation and its use is mandatory to prepare the 
endometrium for successful implantation and the survival 
of the pregnancy������. Exogeneous P can be administered by 
different routes: intramuscular, vaginal, oral, rectal, and 
recently, subcutaneous. Oral micronised P formulations are 
exposed to the first-pass effect within the liver, hence they have 
a low effect profile������. Vaginal formulations such as capsules, 
gels or suppositories showed a similar efficacy profile when 
compared with each other or by the intramuscular route����������. 
�+�R�Z�H�Y�H�U���� �G�H�E�D�W�H�V�� �U�H�J�D�U�G�L�Q�J�� �W�K�H�� �P�H�W�K�R�G�� �R�I�� �D�S�S�O�L�F�D�W�L�R�Q���� �W�K�H��
�W�L�P�L�Q�J���I�R�U���O�X�W�H�D�O���S�K�D�V�H���V�X�S�S�R�U�W�����/�3�6�������D�Q�G���G�R�V�H�V���D�U�H���R�Q�J�R�L�Q�J��������. 
�2�L�O���E�D�V�H�G�� �L�Q�W�U�D�P�X�V�F�X�O�D�U�� �S�U�R�J�H�V�W�H�U�R�Q�H�� ���,�0�3���� �S�U�H�S�D�U�D�W�L�R�Q�V�� �D�U�H��
painful and may cause serious adverse effects such as skin 
inflammation and sterile abscesses, but they have been found 
to decrease subendometrial uterine contractility better than 
�Y�D�J�L�Q�D�O�� �S�U�R�J�H�V�W�H�U�R�Q�H�� ���9�3������ �D�Q�G�� �W�K�L�V�� �S�R�V�L�W�L�Y�H�� �H�I�I�H�F�W�� �K�D�V�� �E�H�H�Q��
related to increased pregnancy outcomes and decreased rates 
of embryo displacement following the attachment process��������.
In the light of new technological developments, subcutaneous 
�D�T�X�H�R�X�V�� �S�U�R�J�H�V�W�H�U�R�Q�H�� ���6�3���� �K�D�V�� �J�D�L�Q�H�G�� �D�� �P�R�U�H�� �K�\�G�U�R���V�R�O�X�E�O�H��
and absorbable state by the addition of �`-cyclodextrin��������. Two 
�U�D�Q�G�R�P�L�]�H�G���F�R�Q�W�U�R�O�O�H�G���W�U�L�D�O�V�����5�&�7�����F�R�Q�G�X�F�W�H�G���R�Q���I�U�H�V�K���W�U�D�Q�V�I�H�U��
�F�\�F�O�H�V���F�R�P�S�D�U�H�G���W�K�H���H�I�I�L�F�D�F�\���R�I���6�3���D�Q�G���9�3���D�Q�G���U�H�S�R�U�W�H�G���V�L�P�L�O�D�U��
�R�Q�J�R�L�Q�J�� �S�U�H�J�Q�D�Q�F�\�� �U�D�W�H�V�� ���2�3�5�V���� �D�Q�G�� �O�L�Y�H�� �E�L�U�W�K�� �U�D�W�H�V�� ���/�%�5�V��
��������������. Regarding the degree of acceptance and satisfaction, the 
authors found significantly increased acceptance rates for the 
�6�3���U�R�X�W�H���F�R�P�S�D�U�H�G���Z�L�W�K���9�3��������.

�7�K�H���X�V�H���R�I���6�3���F�R�Q�W�L�Q�X�H�V���W�R���J�D�L�Q���S�R�S�X�O�D�U�L�W�\���L�Q���R�X�U���G�D�L�O�\���S�U�D�F�W�L�F�H����
Today, most physicians use VP or IMP regimens, alone or in 
�F�R�P�E�L�Q�D�W�L�R�Q�����I�R�U���/�3�6�����&�X�U�U�H�Q�W�O�\�����W�K�H�U�H���D�U�H���L�Q�V�X�I�I�L�F�L�H�Q�W���G�D�W�D���R�Q��
the effectiveness of the new formulation in artificially prepared 
�)�(�7�� ���$�&���)�(�7���� �F�\�F�O�H�V���� �7�K�H�U�H�I�R�U�H���� �L�Q�� �R�X�U�� �V�W�X�G�\���� �Z�H�� �D�L�P�H�G��
to contribute to the literature by comparing two different P 
�U�H�S�O�D�F�H�P�H�Q�W���U�H�J�L�P�H�Q�V�����6�3���Y�V�����,�0�3�����L�Q���H�O�H�F�W�L�Y�H�����V�L�Q�J�O�H���E�O�D�V�W�R�F�\�V�W��
AC-FET cycles.

Materials and Methods

�'�H�V�L�J�Q��

In this retrospective, single-center cohort study, we reviewed 
the pregnancy outcomes of 507 AC-FET cycles, performed 
between June 2018 and April 2020 in Bahceci Fulya IVF centre. 
The reason for choosing the time interval in this way was the 
�L�Q�W�U�R�G�X�F�W�L�R�Q�� �R�I�� �W�K�H�� �6�3�� �I�R�U�P�X�O�D�W�L�R�Q�� �L�Q�� �7�X�U�N�H�\�� �L�Q�� �-�X�Q�H�� ������������
Ethics approval was obtained from the institutional review 
�E�R�D�U�G�����D�S�S�U�R�Y�D�O���Q�X�P�E�H�U�������������G�D�W�H�������������������������������%�D�V�H�G���R�Q���R�X�U��
experience and reports in the literature, we switched to the 
�I�U�H�H�]�H���D�O�O���D�Q�G���V�X�E�V�H�T�X�H�Q�W���)�(�7���V�W�U�D�W�H�J�\���L�Q���D�O�O���,�9�)���F�\�F�O�H�V���L�Q������������
due to its superior reproductive outcomes compared with fresh 
transfer��������������. Only the first single blastocyst transfers from the 
same cohort were included in the study. The eligibility criteria 
�I�R�U���W�K�H���F�R�X�S�O�H�V���Z�H�U�H���D�V���I�R�O�O�R�Z�V�����I�H�P�D�O�H���D�J�H�����������\�H�D�U�V�����E�R�G�\���P�D�V�V��
�L�Q�G�H�[�� ���%�0�,���� �•������ �N�J���P2�� �D�Q�G�� �”������ �N�J���P2, sperm concentration 
�•���[����6. Couples with a history of repeated implantation 
�I�D�L�O�X�U�H�� ���!�������� �U�H�F�X�U�U�H�Q�W�� �P�L�V�F�D�U�U�L�D�J�H�V�� ���•�������� �S�D�V�W�� �V�X�U�J�H�U�\�����L�H�V����
for intrauterine adhesions, submucosal fibroids and mullerian 
�D�Q�R�P�D�O�L�H�V�� ���X�Q�L�F�R�U�Q�X�D�W�H���� �E�L�F�R�U�Q�X�D�W�H���� �V�H�S�W�D�W�H�� �X�W�H�U�X�V���� �Z�H�U�H��
excluded from the study. Also, couples carrying chromosomal 
abnormalities and preimplantation genetic testing cycles were 
not included.

�2�Y�D�U�L�D�Q���6�W�L�P�X�O�D�W�L�R�Q

�7�K�H�� �J�R�Q�D�G�R�W�U�R�S�L�Q���U�H�O�H�D�V�L�Q�J�� �K�R�U�P�R�Q�H�� ���*�Q�5�+���� �D�Q�W�D�J�R�Q�L�V�W��
protocol was the preferred method for ovarian stimulation. 
On the 2nd or 3rd day of the menstrual cycle, gonadotrophin 
�L�Q�M�H�F�W�L�R�Q�V���Z�H�U�H���V�W�D�U�W�H�G���E�\���X�V�L�Q�J���U�H�F�R�P�E�L�Q�D�Q�W���I�R�O�O�L�F�O�H���V�W�L�P�X�O�D�W�L�Q�J��
�K�R�U�P�R�Q�H�����*�R�Q�D�O���)�����0�H�U�F�N���6�H�U�R�Q�R�����*�H�Q�H�Y�D�����6�Z�L�W�]�H�U�O�D�Q�G�����D�Q�G���R�U��
highly purified �K�X�P�D�Q���P�H�Q�R�S�D�X�V�H���J�R�Q�D�G�R�W�U�R�S�K�L�Q�V�����K�S���K�0�*�� 
�����������������,�8�����0�H�U�L�R�Q�D�O�����,�%�6�$�����S�U�H�S�D�U�D�W�L�R�Q�V�����7�K�H���G�R�V�H���U�H�J�L�P�H�Q�V��

�*�H�U�H�o���Y�H���<�|�Q�W�H�P�O�H�U�����5�H�W�U�R�V�S�H�N�W�L�I�����W�H�N���P�H�U�N�H�]�O�L���N�R�K�R�U�W���o�D�O�×�ü�P�D�V�×���R�O�D�U�D�N���G�L�]�D�\�Q���H�G�L�O�H�Q���E�X���o�D�O�×�ü�P�D�����+�D�]�L�U�D�Q�������������Y�H���1�L�V�D�Q�������������W�D�U�L�K�O�H�U�L���D�U�D�V�×�Q�G�D���\�D�S�×�O�D�Q��
���������W�D�Q�H���+�5���'�d�(�7���V�L�N�O�X�V�X�Q�X���L�o�H�U�P�H�N�W�H�G�L�U�����+�D�V�W�D�O�D�U�×�Q���������·�X�Q�G�D�������������������������P�J���L�Q�W�U�D�P�X�V�N�•�O�H�U���S�U�R�J�H�V�W�H�U�R�Q���J�•�Q�G�H���E�L�U���G�H�I�D�����������·�L�Q�G�H�������������������L�V�H���������P�J��
�6�3���J�•�Q�G�H���L�N�L���G�H�I�D���N�X�O�O�D�Q�×�O�G�×�����$�\�Q�×���W�H�G�D�Y�L���V�L�N�O�X�V�X�Q�G�D���H�O�G�H���H�G�L�O�H�Q���Y�H���G�R�Q�G�X�U�X�O�D�Q���E�O�D�V�W�R�N�L�V�W�O�H�U�G�H�Q���V�D�G�H�F�H���E�L�U���W�D�Q�H�V�L�Q�L�Q���W�U�D�Q�V�I�H�U�L���G�H�ÿ�H�U�O�H�Q�G�L�U�P�H�\�H���D�O�×�Q�G�×�����$�\�Q�×��
�K�D�V�W�D�Q�×�Q���W�H�N�U�D�U�O�D�\�D�Q���W�H�G�D�Y�L���V�L�N�O�X�V�O�D�U�×���o�D�O�×�ü�P�D�\�D���G�D�K�L�O���H�G�L�O�P�H�G�L�����'�D�K�L�O���H�G�L�O�P�H���N�U�L�W�H�U�O�H�U�L�����N�D�G�×�Q���\�D�ü�×�������������Y�•�F�X�W���N�L�W�O�H���L�Q�G�H�N�V�L���•�������N�J���P2���Y�H���”�������N�J���P2, sperm 
�N�R�Q�V�D�Q�W�U�D�V�\�R�Q�X���•���[����6���P�/�����R�O�D�U�D�N���N�D�E�X�O���H�G�L�O�G�L�����3�U�H�L�P�S�O�D�Q�W�D�V�\�R�Q���J�H�Q�H�W�L�N���W�D�Q�×���X�\�J�X�O�D�Q�D�Q���V�L�N�O�X�V�O�D�U���G�H�ÿ�H�U�O�H�Q�G�L�U�P�H���G�×�ü�×���E�×�U�D�N�×�O�G�×�����%�L�U�L�Q�F�L�O���R�O�D�U�D�N���F�D�Q�O�×���G�R�ÿ�X�P��
�R�U�D�Q�O�D�U�×�����/�%�5�����H�O�H���D�O�×�Q�G�×����
�%�X�O�J�X�O�D�U�����g�Q�F�H�N�L���,�9�)���G�H�Q�H�P�H���V�D�\�×�V�×�����L�Q�I�H�U�W�L�O�L�W�H���W�L�S�L�����]�L�U�Y�H���V�H�U�X�P���H�V�W�U�D�G�L�R�O�����(�������G�H�ÿ�H�U�O�H�U�L�����W�R�S�O�D�Q�D�Q���R�R�V�L�W���V�D�\�×�V�×�����P�H�W�D�I�D�]���,�,���Y�H�����3�1���V�D�\�×�O�D�U�×���J�U�X�S�O�D�U�G�D���D�Q�O�D�P�O�×��
�I�D�U�N�O�×�O�×�N���J�|�V�W�H�U�G�L�����3�R�]�L�W�L�I���J�H�E�H�O�L�N�����S� �����������������N�O�L�Q�L�N���J�H�E�H�O�L�N�����S� ���������������Y�H���/�%�5�����S� ���������������Y�H���D�\�Q�×���]�D�P�D�Q�G�D���E�R�]�X�O�P�X�ü���J�H�E�H�O�L�N���R�U�D�Q�O�D�U�×�����S� ���������������J�U�X�S�O�D�U�G�D��
�E�H�Q�]�H�U�G�L���� �þ�N�L�O�L�� �O�R�M�L�V�W�L�N�� �U�H�J�U�H�V�\�R�Q�� �D�Q�D�O�L�]�L�Q�G�H�� �W�R�S�O�D�Q�D�Q�� �R�R�V�L�W�� �V�D�\�×�V�×�� �>�D�\�D�U�O�D�Q�P�×�ü�� �U�L�V�N�� �R�U�D�Q�×�� ���$�2�5��� �������������� �������� �J�•�Y�H�Q�� �D�U�D�O�×�ÿ�×�� ���&�,������ �������������������������� �S� �����������@����
�H�Q�G�R�P�H�W�U�L�\�D�O���N�D�O�×�Q�O�×�N�����$�2�5� �����������������������&�,�������������������������������S� ���������������Y�H���N�U�L�\�R�S�U�H�]�H�U�Y�D�V�\�R�Q���J�•�Q�•�����$�2�5� �����������������������&�,�������������������������������S� ���������������L�V�W�D�W�L�V�W�L�N�V�H�O��
�R�O�D�U�D�N���D�Q�O�D�P�O�×���E�X�O�X�Q�G�X�����)�D�N�D�W�����N�X�O�O�D�Q�×�O�D�Q���3���W�L�S�L���/�%�5���V�R�Q�X�o�O�D�U�×�Q�G�D���D�Q�O�D�P�O�×���E�L�U���I�D�U�N���\�D�U�D�W�P�D�G�×�����S� ����������������
�6�R�Q�X�o�����6�3���H�Q�M�H�N�V�L�\�R�Q�O�D�U�×���J�H�E�H�O�L�N���V�R�Q�X�o�O�D�U�×���•�]�H�U�L�Q�G�H���N�D�U�ü�×�O�D�ü�W�×�U�×�O�D�E�L�O�L�U���E�L�U���H�W�N�L�\�H���V�D�K�L�S�W�L�U���Y�H���+�5���'�d�(�7���V�L�N�O�X�V�O�D�U�×�Q�G�D���D�O�W�H�U�Q�D�W�L�I���E�L�U���W�H�G�D�Y�L���R�O�D�U�D�N���N�D�E�X�O���H�G�L�O�H�E�L�O�L�U��
�$�Q�D�K�W�D�U���.�H�O�L�P�H�O�H�U�����6�X�E�N�•�W�D�Q�|�]���S�U�R�J�H�V�W�H�U�R�Q�����L�Q�W�U�D�P�•�V�N�•�O�H�U���S�U�R�J�H�V�W�H�U�R�Q�����G�R�Q�G�X�U�X�O�P�X�ü���o�|�]�•�O�P�•�ü���H�P�E�U�L�\�R���W�U�D�Q�V�I�H�U�L
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were designated at the physician’s preference. When the 
�O�H�D�G�L�Q�J���I�R�O�O�L�F�O�H���H�[�F�H�H�G�H�G���������P�P���L�Q���G�L�D�P�H�W�H�U���������������P�J���R�I���*�Q�5�+��
�D�Q�W�D�J�R�Q�L�V�W�� ���&�H�W�U�R�W�L�G�H���� �6�H�U�R�Q�R���� �Z�D�V�� �V�W�D�U�W�H�G�� �G�D�L�O�\�� �X�Q�W�L�O�� �W�K�H�� �G�D�\��
of maturation trigger. Maturation of the oocytes was induced 
either with the use of 250 µg of human chorionic gonadotropin 
���K�&�*���� �2�Y�L�W�U�H�O�O�H���� �6�H�U�R�Q�R���� �R�U�� �������� �P�J�� �W�U�L�S�W�R�U�H�O�L�Q�� ���*�R�Q�D�S�H�S�W�\�O����
�)�H�U�U�L�Q�J������ �7�U�D�Q�V�Y�D�J�L�Q�D�O�� �V�R�Q�R�J�U�D�S�K�\�� ���7�9���8�6�*�����J�X�L�G�H�G�� �R�R�F�\�W�H��
retrieval was performed 35-36 hours later.

�/�D�E�R�U�D�W�R�U�\���3�U�R�F�H�V�V

After the denudation process, each metaphase II oocyte 
�Z�D�V�� �L�Q�M�H�F�W�H�G�� �Z�L�W�K�� �V�S�H�U�P�� �X�V�L�Q�J�� �W�K�H�� �L�Q�W�U�D�F�\�W�R�S�O�D�V�P�L�F�� �V�S�H�U�P��
�L�Q�M�H�F�W�L�R�Q���W�H�F�K�Q�L�T�X�H���D�Q�G���F�X�O�W�X�U�H�G���L�Q�G�L�Y�L�G�X�D�O�O�\���L�Q���D���V�S�H�F�L�D�O���S�U�H��
�H�T�X�L�O�L�E�U�D�W�H�G���F�X�O�W�X�U�H���G�L�V�K���� �$�� �I�H�U�W�L�O�L�]�D�W�L�R�Q���F�K�H�F�N���Z�D�V���S�H�U�I�R�U�P�H�G��
������������ �K�R�X�U�V�� �D�I�W�H�U�� �L�Q�V�H�P�L�Q�D�W�L�R�Q���� �$�� �V�L�Q�J�O�H���V�W�H�S�� �P�H�G�L�D�� ���,�U�Y�L�Q�H��
�6�F�L�H�Q�W�L�I�L�F�����&�$�����8�6�$�����Z�D�V���X�V�H�G���W�K�U�R�X�J�K�R�X�W���W�K�H���E�O�D�V�W�R�F�\�V�W���F�X�O�W�X�U�H��
period. Blastocyst quality assessment was performed on day 5 
or 6 by two senior embryologists, with the aid of a morphology-
based three-part scoring system as described previously��������������. 
Once the embryo reached the expansion degree of at least 3, 
�Y�L�W�U�L�I�L�F�D�W�L�R�Q���Z�D�V���S�H�U�I�R�U�P�H�G���I�R�U���F�U�\�R�S�U�H�V�H�U�Y�D�W�L�R�Q�����&�D�W�H�J�R�U�L�]�D�W�L�R�Q��
�R�I���E�O�D�V�W�R�F�\�V�W�V���Z�D�V���D�V���I�R�O�O�R�Z�V�����H�[�F�H�O�O�H�Q�W�����•�����$�$�������J�R�R�G����������������������
�R�U�������D�Q�G���$�%�����$�&�����%�$�����%�%�������S�R�R�U�����������������������R�U�������D�Q�G���%�&�����&�%�����&�&����
�R�U���&�$����

�$�U�W�L�I�L�F�L�D�O���3�U�H�S�D�U�D�W�L�R�Q���R�I���)�(�7���&�\�F�O�H

Endometrial preparation was started on day 2 or 3 of menstrual 
�E�O�H�H�G�L�Q�J�� �Z�L�W�K�� �H�V�W�U�D�G�L�R�O�� �Y�D�O�H�U�D�W�H�� �S�L�O�O�V�� ���(�V�W�U�R�I�H�P���� �1�R�Y�R�� �1�R�U�G�L�V�N����
�'�H�Q�P�D�U�N�����D�W���D���G�R�V�D�J�H���R�I�������P�J���G�D�\�����$���V�W�D�E�O�H���G�R�V�L�Q�J���V�F�K�H�P�H���Z�D�V��
implemented. Follow-up visits were performed between day 
10 and 14 of treatment. Endometrial thickness was measured 
�X�V�L�Q�J�� �7�9���8�6�*�� �D�Q�G�� �E�O�R�R�G�� �Z�D�V�� �G�U�D�Z�Q�� �W�R�� �G�H�W�H�F�W�� �V�H�U�X�P�� �H�V�W�U�D�G�L�R�O��
���(�������D�Q�G���3���O�H�Y�H�O�V�����7�K�H���G�R�V�D�J�H���R�I���(�����S�L�O�O�V���Z�D�V���L�Q�F�U�H�D�V�H�G���W�R�������P�J��
�G�D�\�� �L�I�� �W�K�H�� �W�K�L�F�N�Q�H�V�V�� �Z�D�V�� ������ �P�P�� �D�Q�G�� �D�Q�� �D�G�G�L�W�L�R�Q�D�O�� �I�R�O�O�R�Z���X�S��
visit was planned within the next seven days for confirmation. 
�$�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �S�D�W�L�H�Q�W�·�V�� �D�Q�G�� �S�K�\�V�L�F�L�D�Q�·�V�� �S�U�H�I�H�U�H�Q�F�H���� �/�3�6�� �Z�D�V��
�L�Q�L�W�L�D�W�H�G�� �H�L�W�K�H�U�� �Z�L�W�K�� ������ �P�J�� �,�0�3�� �L�Q�M�H�F�W�L�R�Q�� ���3�U�R�J�H�V�W�D�Q���� �.�R�F�D�N��
�)�D�U�P�D���� �7�X�U�N�H�\���� �R�Q�F�H�� �S�H�U�� �G�D�\���� �R�U�� �Z�L�W�K�� ������ �P�J�� �R�I�� �6�3�� ���3�U�R�O�X�W�H�[����
�,�%�6�$�����6�Z�L�W�]�H�U�O�D�Q�G�����L�Q�M�H�F�W�L�R�Q�V�����W�Z�L�F�H���G�D�L�O�\�����7�K�H���I�L�U�V�W���G�R�V�H���R�I���,�0�3��
�Z�D�V�� �L�Q�M�H�F�W�H�G���E�H�W�Z�H�H�Q������ �D�Q�G������ �S�P���� �D�Q�G���V�X�E�V�H�T�X�H�Q�W���G�R�V�H�V�� �Z�H�U�H��
�U�H�S�H�D�W�H�G�� �H�Y�H�U�\�� ������ �K�R�X�U�V�� �D�W�� �W�K�H�� �V�D�P�H�� �W�L�P�H�� �L�Q�W�H�U�Y�D�O���� �)�R�U�� �W�K�H�� �6�3��
�L�Q�M�H�F�W�L�R�Q�����W�K�H���I�L�U�V�W���G�R�V�H���Z�D�V���L�Q�M�H�F�W�H�G���E�H�W�Z�H�H�Q�������D�P���D�Q�G���������D�P����
�D�Q�G�� �W�K�H�� �V�H�F�R�Q�G�� �G�R�V�H�� �Z�D�V�� �L�Q�M�H�F�W�H�G�� ������ �K�R�X�U�V�� �O�D�W�H�U���� �7�K�H�� �V�D�P�H��
scheme was followed every day. In our daily routine, all transfers 
are performed between 4 pm and 7 pm. Accordingly, FET was 
performed following the 5th dose of IMP and the 11th���G�R�V�H���R�I���6�3��
�D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�����6�H�U�X�P���`-hCG levels were measured 12 days after 
�)�(�7���D�Q�G���O�H�Y�H�O�V���•�����,�8���Z�H�U�H���D�F�F�H�S�W�H�G���D�V���S�R�V�L�W�L�Y�H�����$�I�W�H�U�Z�D�U�G�V�����(����
replacement was stopped at the 6th week of pregnancy, whereas 
P was continued until 10 weeks in both arms.

�2�X�W�F�R�P�H�V��

�3�U�L�P�D�U�\�� �R�X�W�F�R�P�H�� �Z�D�V�� �W�K�H�� �/�%�5�� �S�H�U�� �H�P�E�U�\�R�� �W�U�D�Q�V�I�H�U���� �&�O�L�Q�L�F�D�O��
�S�U�H�J�Q�D�Q�F�\�� ���&�3���� �Z�D�V�� �G�H�I�L�Q�H�G�� �D�V�� �W�K�H�� �F�R�Q�I�L�U�P�D�W�L�R�Q�� �R�I�� �D�Q��

intrauterine gestational sac at 6-7 weeks of pregnancy. Missed 
�D�E�R�U�W�L�R�Q�� ���0�$���� �Z�D�V�� �G�H�I�L�Q�H�G�� �D�V�� �D�� �&�3�� �O�R�V�V�� �E�H�I�R�U�H�� ������ �Z�H�H�N�V�·��
gestation.

�6�W�D�W�L�V�W�L�F�D�O���$�Q�D�O�\�V�L�V

�)�R�U���W�K�H���I�L�U�V�W���V�W�H�S�����W�K�H���.�R�O�P�R�J�R�U�R�Y���6�P�L�U�Q�R�Y���D�Q�G���6�K�D�S�L�U�R���:�L�O�N��
tests were performed to understand whether the continuous 
variables followed a normal distribution. Accordingly, the 
�P�H�G�L�D�Q�� ���T�X�D�U�W�L�O�H�� ������ �T�X�D�U�W�L�O�H�� ������ �Y�D�O�X�H�V�� �R�I�� �W�K�H�V�H�� �Y�D�U�L�D�E�O�H�V�� �Z�H�U�H��
reported in the tables. Afterwards, the independent samples 
median test was run to determine if there were differences in 
continuous parameters between patients in the two treatment 
groups. The chi-square test was performed to test the 
significance of each categorical parameter and the results were 
reported as percentages.
A binary logistic regression model was performed regarding 
outcomes to determine whether a patient was having a live 
birth. In this model, female age, duration of infertility, sperm 
concentration, type of infertility, total number of retrieved 
�R�R�F�\�W�H�V���� �H�Q�G�R�P�H�W�U�L�D�O�� �W�K�L�F�N�Q�H�V�V���� �F�U�\�R�S�U�H�V�H�U�Y�D�W�L�R�Q�� �G�D�\�� ���'���� �R�U��
�'�������� �E�O�D�V�W�R�F�\�V�W���T�X�D�O�L�W�\�����H�[�F�H�O�O�H�Q�W�����J�R�R�G�����S�R�R�U������ �S�H�D�N���(���� �O�H�Y�H�O�V��
�L�Q���)�(�7���D�Q�G���W�\�S�H���R�I���3���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�����,�0�3���R�U���6�3�����Z�H�U�H���D�O�O�R�F�D�W�H�G��
as independent variables. The backward conditional procedure 
was used and variables that were not statistically significant 
were removed from the model. The final binary logistic model 
reported only the statistically significant parameters. To 
�P�H�D�V�X�U�H���W�K�H���H�I�I�H�F�W���R�I���H�D�F�K���V�L�J�Q�L�I�L�F�D�Q�W���Y�D�U�L�D�E�O�H�����E�R�W�K���X�Q�D�G�M�X�V�W�H�G��
�D�Q�G���D�G�M�X�V�W�H�G���R�G�G�V���U�D�W�L�R�V���Z�H�U�H���U�H�S�R�U�W�H�G�����8�Q�D�G�M�X�V�W�H�G���R�G�G�V���U�D�W�L�R�V��
���8�$�2�5���� �L�Q�G�L�F�D�W�H�G�� �W�K�H�� �H�I�I�H�F�W�� �R�I�� �H�D�F�K�� �Y�D�U�L�D�E�O�H�� �Z�K�H�Q�� �D�O�O�� �R�I�� �W�K�H��
other factors were eliminated and only the specific variable 
�Z�D�V���W�D�N�H�Q���L�Q�W�R���F�R�Q�V�L�G�H�U�D�W�L�R�Q�����$�G�M�X�V�W�H�G���R�G�G�V���U�D�W�L�R�V�����$�2�5�����Z�H�U�H��
calculated when all the significant independent variables were 
taken into account, simultaneously.

Results

All 507 patients in our study were assigned to one of the two 
�/�3�6���D�O�W�H�U�Q�D�W�L�Y�H�V�����,�0�3���Z�D�V���X�V�H�G���L�Q���������������������������$�&���)�(�7���F�\�F�O�H�V��
�D�Q�G���6�3���Z�D�V���X�V�H�G���L�Q���������������������������$�&���)�(�7���F�\�F�O�H�V�����7�Z�R���J�U�R�X�S�V��
were matched concerning demographics and embryologic 
parameters as shown in Table 1. Accordingly, the median 
values of the number of previous IVF attempts, peak E2 levels, 
the total number of oocytes, mature oocytes, and the number of 
���3�1���]�\�J�R�W�H�V���Z�H�U�H���V�L�J�Q�L�I�L�F�D�Q�W�O�\���G�L�I�I�H�U�H�Q�W���E�H�W�Z�H�H�Q���J�U�R�X�S�V��
Table 2 displays the characteristics of AC-FET cycles and 
pregnancy outcomes. As shown, the only parameter to reach 
statistical significance was the peak E2 levels, which were 
measured on the day of or one day before the initiation of P 
�U�H�S�O�D�F�H�P�H�Q�W�� ���S� ���������������� �7�K�H�U�H�� �Z�H�U�H�� �Q�R�� �V�L�J�Q�L�I�L�F�D�Q�W�� �G�L�I�I�H�U�H�Q�F�H�V��
�E�H�W�Z�H�H�Q���J�U�R�X�S�V�����U�H�J�D�U�G�L�Q�J���S�R�V�L�W�L�Y�H���S�U�H�J�Q�D�Q�F�\���U�D�W�H�V�����S� ����������������
�&�3���U�D�W�H�V�����S� �����������������/�%�5�V�����S� �����������������D�Q�G���0�$���U�D�W�H�V�����S� ��������������
Binary logistic regression analysis was performed to determine 
the independent variables, those which had a significant 
�H�I�I�H�F�W�� �R�Q�� �O�L�Y�H�� �E�L�U�W�K�� �R�X�W�F�R�P�H�� ���7�D�E�O�H�� �������� �7�K�H�� �I�L�Q�D�O�� �P�R�G�H�O�� �Z�D�V��
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statistically significant, �r2�� ������� ���������������� �S���������������� �7�K�H�� �P�R�G�H�O��
�H�[�S�O�D�L�Q�H�G�� ���������� ���1�D�J�H�O�N�H�U�N�H�� �52���� �R�I�� �W�K�H�� �Y�D�U�L�D�Q�F�H�� �L�Q�� �O�L�Y�H�� �E�L�U�W�K�V��

and correctly classified 62.1% of cases. As shown in Table 3, 
UAOR and AOR concluded that variables such as the total 

�7�D�E�O�H������ Demographics, clinical and embryologic parameters

�,�0�3�����Q� �������� �6�3�����Q� �������� �S���Y�D�O�X�H

Female age �������������������� �������������������� 0.305

�%�0�,�����N�J���P2�� �������������������������������������� ������������������������������������ 0.073

Duration of infertility �������������� �������������� 0.913

Previous IVF attempts �������������� �������������� 0.003*

�6�S�H�U�P���F�R�Q�F�H�Q�W�U�D�W�L�R�Q��������6���P�/�� �������������������������� ���������������������������������� 0.475

Type of infertility
Female
Male
�8�Q�H�[�S�O�D�L�Q�H�G�����8�(�,��
Combined

���������������������������� ��������������������������

0.017*
�������������������������� ��������������������������

���������������������������� ��������������������������

������������������������ ����������������������

�7�R�W�D�O���G�R�V�H���R�I���J�R�Q�D�G�R�W�U�R�S�L�Q�V�����,�8�������������������������������������� �������������������������������������������� 0.850

�3�H�D�N���(�����O�H�Y�H�O�V�����S�J���P�/�� ���������������������������������������� ���������������������������������������������� �������������

Total number of oocytes ������������������ �������������������������� 0.002*

No. of mature oocytes ������������������ �������������������������� 0.003*

No. of 2PN ���������������� ������������������������ 0.001*

�)�H�U�W�L�O�L�]�D�W�L�R�Q���U�D�W�H�����)�5�� �������������������������������� �������������������������������������� 0.843

�%�O�D�V�W�X�O�D�W�L�R�Q���U�D�W�H�����S�H�U�����3�1���������������������������������� �������������������������������������� 0.687

�9�D�O�X�H�V���D�U�H���U�H�S�R�U�W�H�G���D�V���P�H�G�L�D�Q�����41-Q3������
�,�Q�G�H�S�H�Q�G�H�Q�W���V�D�P�S�O�H�V���P�H�G�L�D�Q���W�H�V�W���Z�D�V���X�V�H�G���W�R���W�H�V�W���W�K�H���P�H�G�L�D�Q���Y�D�O�X�H���E�H�W�Z�H�H�Q���W�K�H���,�0�3���D�Q�G���6�3���J�U�R�X�S�V��
*statistically significant p-value at the �_� �������O�H�Y�H�O�����,�0�3�����,�Q�W�U�D�P�X�V�F�X�O�D�U���S�U�R�J�H�V�W�H�U�R�Q�H�����%�0�,�����%�R�G�\���P�D�V�V���L�Q�G�H�[�����,�9�)�� In vitro���I�H�U�W�O�L�]�D�W�L�R�Q

�7�D�E�O�H������ Properties of FET cycles and pregnancy outcomes

�,�0�3 SP �S���Y�D�O�X�H

�(�Q�G�R�P�H�W�U�L�D�O���W�K�L�F�N�Q�H�V�V�����P�P�������������������������������� �������������������������� 0.224

Cryopreservation day

Day 5 ���������������������������� ����������������������������
0.907

Day 6 ������������������������ ������������������������

Blastocyst Quality

Excellent ���������������������������� ��������������������������

0.301Good ���������������������������� ��������������������������

Poor �������������������������� ��������������������������

�3�H�D�N���(�����O�H�Y�H�O�V���L�Q���)�(�7�����S�J���P�/�������������������������������� �������������������������������������� 0.025*

�3�R�V�L�W�L�Y�H���S�U�H�J�Q�D�Q�F�\�������� ���������������������������� ������������������������ 0.474

�&�O�L�Q�L�F�D�O���S�U�H�J�Q�D�Q�F�\�������� ���������������������������� ���������������������������� 0.979

�0�L�V�V�H�G���$�E�R�U�W�X�V�������� �������������������������� �������������������������� 0.144

�/�L�Y�H���E�L�U�W�K�������� ���������������������������� �������������������������� 0.404

�r2���W�H�V�W���Z�D�V���X�V�H�G���W�R���W�H�V�W���W�K�H���S�U�R�S�R�U�W�L�R�Q�V���E�H�W�Z�H�H�Q���W�K�H���,�0�3���D�Q�G���6�3���J�U�R�X�S�V���I�R�U���F�D�W�H�J�R�U�L�F�D�O���Y�D�U�L�D�E�O�H�V��
*statistically significant p-value at the �_� �������O�H�Y�H�O��
�,�Q�G�H�S�H�Q�G�H�Q�W���V�D�P�S�O�H�V���P�H�G�L�D�Q���W�H�V�W���Z�D�V���X�V�H�G���W�R���W�H�V�W���W�K�H���P�H�G�L�D�Q���Y�D�O�X�H���I�R�U���F�R�Q�W�L�Q�X�R�X�V���Y�D�O�X�H�V�����)�(�7�����)�U�R�]�H�Q���H�P�E�U�\�R���W�U�D�Q�V�I�H�U�����6�3�����6�X�E�F�X�W�D�Q�H�R�X�V���D�T�X�H�R�X�V���S�U�R�J�H�V�W�H�U�R�Q�H�����,�0�3�����,�Q�W�U�D�P�X�V�F�X�O�D�U��
progesterone
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number of retrieved oocytes, endometrial thickness, and 
cryopreservation day were statistically significant both when 
considered separately and when taken into analysis at the same 
time. AC-FET cycles using day 6 cryopreserved blastocysts 
resulted in a 57.9% less likely live births compared with day 
���� �E�O�D�V�W�R�F�\�V�W�� �W�U�D�Q�V�I�H�U�V�� �>���$�2�5� �������������� �������� �F�R�Q�I�L�G�H�Q�F�H�� �L�Q�W�H�U�Y�D�O��
���&�,������ �������������������������� �S� �������������@���� �,�W�� �L�V�� �D�O�V�R�� �V�K�R�Z�Q�� �W�K�D�W�� �Z�K�H�Q�� �W�K�H��
total number of retrieved oocytes increased by one unit, patients 
were 1.024 times more likely to have a live birth, and similarly, 
when the endometrial thickness increased by one unit, patients 
�Z�H�U�H���������������W�L�P�H�V���P�R�U�H���O�L�N�H�O�\���W�R���K�D�Y�H���D���O�L�Y�H���E�L�U�W�K�����$�2�5� ��������������
���������&�,�������������������������������S� �����������D�Q�G���$�2�5� �����������������������&�,����������������
�������������� �S� �������������� �U�H�V�S�H�F�W�L�Y�H�O�\������ �3�� �D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�� �W�\�S�H�� �G�L�G�� �Q�R�W��
�D�F�K�L�H�Y�H���V�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�I�L�F�D�Q�F�H�����S� ��������������

Discussion 

As far as we know, this is the first study to compare the clinical 
�H�I�I�L�F�L�H�Q�F�\�� �S�U�R�I�L�O�H�V�� �R�I�� �W�K�H�� �Q�R�Y�H�O�� �D�T�X�H�R�X�V�� �6�3�� �I�R�U�P�X�O�D�W�L�R�Q�� �D�Q�G��
IMP in AC-FET cycles. The results of our study showed non-
�L�Q�I�H�U�L�R�U���S�U�H�J�Q�D�Q�F�\���R�X�W�F�R�P�H�V���R�I���������P�J���G�D�L�O�\���6�3���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q��
in women undergoing AC-FET compared with IMP.
For many years, owing to its insoluble properties, the only 
way to administer the synthetic progesterone hormone was 
�W�K�U�R�X�J�K�� �L�Q�W�U�D�P�X�V�F�X�O�D�U�� �L�Q�M�H�F�W�L�R�Q�V���� �$�O�W�K�R�X�J�K�� �L�W�� �K�D�V�� �P�D�Q�\��
adverse effects and causes discomfort, most studies used IMP 
as a reference when comparing other formulations due to its 
reliable contributions to pregnancy outcomes��������������. The aim 
�R�I�� �S�U�R�G�X�F�L�Q�J�� �D�� �Q�H�Z�� �L�Q�M�H�F�W�D�E�O�H�� �3�� �I�R�U�P�X�O�D�W�L�R�Q�� �Z�D�V�� �W�R�� �S�U�R�Y�L�G�H��
�W�K�H�� �D�G�Y�D�Q�W�D�J�H�� �R�I�� �H�[�L�V�W�L�Q�J�� �S�D�U�H�Q�W�H�U�D�O�� �L�Q�M�H�F�W�L�R�Q�� �R�Q�� �S�U�H�J�Q�D�Q�F�\��
results, and to eliminate its adverse effects, complications, and 
negative effects on patient comfort�������������������)�R�U���W�K�L�V���S�X�U�S�R�V�H�����6�D�W�R�U��
et al.�����������D�V�V�H�V�V�H�G���W�K�H���E�L�R�D�Y�D�L�O�D�E�L�O�L�W�\���R�I���W�K�H���Q�R�Y�H�O���6�3���I�R�U�P�X�O�D�W�L�R�Q��
in comparison with oil-based IMP among postmenopausal 
and reproductive-aged women. Irrespective of the route of 
�D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�����L���P�����D�Q�G���V���F���������V�H�U�X�P���P�D�[�L�P�X�P���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V��
���&max���� �R�I�� �6�3�� �S�U�R�G�X�F�W�� �Z�H�U�H�� �������� �W�L�P�H�V�� �K�L�J�K�H�U�� �W�K�D�Q�� �W�K�H�� �&max 
�R�I�� �W�K�H�� �R�L�O�\�� �,�0�3�� ���S������������������ �0�R�U�H�R�Y�H�U���� �7max�� ���W�L�P�H�� �W�R�� �D�F�K�L�H�Y�H��
Cmax���� �Z�D�V�� ���� �W�L�P�H�V�� �V�K�R�U�W�H�U�� �L�Q�� �W�K�H�� �6�3�� �J�U�R�X�S���� �5�H�J�D�U�G�L�Q�J�� �W�K�H��
safety profiles, the authors reported lower frequency and 

shorter duration of adverse effects, those related to hormonal 
�F�K�D�Q�J�H�V���D�Q�G���L�Q�M�H�F�W�L�R�Q���V�L�W�H���U�H�D�F�W�L�R�Q�V�����,�Q���D�Q�R�W�K�H�U���Y�D�O�X�D�E�O�H���V�W�X�G�\����
histologic changes caused by two different dosing regimens, 
������ �P�J���G�D�L�O�\�� �D�Q�G�� ������ �P�J���G�D�L�O�\���� �R�I�� �6�3�� �Z�H�U�H�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �Y�L�D��
endometrial sampling��������. The authors reported adequate pre-
decidual transformation within the endometrial specimens 
of the entire cohort and concluded that the new formulation 
�Z�D�V���D���Y�D�O�L�G���R�S�W�L�R�Q���I�R�U���/�3�6�����)�U�R�P���W�K�H���F�O�L�Q�L�F�D�O���S�R�L�Q�W���R�I���Y�L�H�Z�����W�K�H��
�Q�D�U�U�R�Z�� �%�0�,�� �U�D�Q�J�H�� ���!������ �D�Q�G�� �������� �N�J���P2���� �L�Q�� �W�K�H�� �V�W�X�G�\�� �V�K�R�X�O�G��
be interpreted with caution and further well-designed studies 
could give more accurate information, especially in overweight 
and obese women.
There is still no consensus on the best route of P administration 
for replacement in AC-FET cycles. According to a Cochrane 
review, there was no significant difference between VP and IMP 
�L�Q�� �W�H�U�P�V�� �R�I�� �&�3���� �0�$�� �U�D�W�H�V���� �D�Q�G�� �/�%�5�V������������ �+�R�Z�H�Y�H�U���� �W�K�H�� �D�X�W�K�R�U�V��
declared that the results were insufficient to draw a definite 
conclusion due to the heterogeneity between the included 
studies. In a more recent analysis in which VP and IMP were 
compared in FET cycles, similar pregnancy outcomes were 
reported������������. By contrast, Devine et al.�������� reported decreased 
OPRs only in the VP group when compared with VP plus IMP 
�D�Q�G�� �,�0�3�� �R�Q�O�\���� �D�Q�G�� �W�K�H�\�� �W�H�U�P�L�Q�D�W�H�G�� �W�K�H�� �U�D�Q�G�R�P�L�]�D�W�L�R�Q�� �D�U�P��
�G�X�H�� �W�R�� �L�Q�F�U�H�D�V�H�G�� �6�$�� �U�D�W�H�V�� ������������ ���������� �D�Q�G�� ���������� �U�H�V�S�H�F�W�L�Y�H�O�\����
�S������������������ �7�K�H�� �E�U�R�D�G�� �U�D�Q�J�H�� �R�I�� �D�J�H�� �V�H�O�H�F�W�L�R�Q�� �F�U�L�W�H�U�L�D�� ��������������
�\�H�D�U�V�����D�Q�G���W�K�H���Q�L�Q�H���G�D�\���X�V�H���R�I���9�3���E�H�I�R�U�H���)�(�7���V�K�R�X�O�G���E�H���W�D�N�H�Q��
into account. In another study, significantly lower rates of CP 
and live births were reported in the VP group following day 3 
FET.
The main limitations of the study were the use of the slow 
�I�U�H�H�]�L�Q�J�� �W�H�F�K�Q�L�T�X�H�� �I�R�U�� �F�U�\�R�S�U�H�V�H�U�Y�D�W�L�R�Q�� �D�Q�G�� �W�K�H�� ��rd day 
�H�P�E�U�\�R�� �W�U�D�Q�V�I�H�U�V�� �L�Q�V�W�H�D�G�� �R�I�� �E�O�D�V�W�R�F�\�V�W���V�W�D�J�H�� �W�U�D�Q�V�I�H�U�V���� �6�L�P�L�O�D�U��
to the inconsistent results mentioned in the above studies, 
using oral dydrogesterone for FET cycles also needs further 
investigation��������������. 
�$�V�� �D�O�O�� �,�9�)�� �S�U�D�F�W�L�W�L�R�Q�H�U�V�� �N�Q�R�Z���� �G�D�L�O�\�� �J�R�Q�D�G�R�W�U�R�S�L�Q�� �L�Q�M�H�F�W�L�R�Q�V��
are made throughout the stimulation phase of IVF treatments. 
�7�K�H�U�H�I�R�U�H���� �S�D�W�L�H�Q�W�V�� �D�U�H�� �I�D�P�L�O�L�D�U�� �Z�L�W�K�� �V�X�E�F�X�W�D�Q�H�R�X�V�� �L�Q�M�H�F�W�L�R�Q��
attempts and feel safe �Z�K�L�O�H���V�H�O�I���D�G�P�L�Q�L�V�W�H�U�L�Q�J���6�3��������. Moreover, 

�7�D�E�O�H���������/�R�J�L�V�W�L�F���U�H�J�U�H�V�V�L�R�Q���P�R�G�H�O���R�Q���O�L�Y�H���E�L�U�W�K���R�X�W�F�R�P�H

���������&�,���I�R�U���2�5

�% Wald �S���Y�D�O�X�HOR �/�R�Z�H�U Upper

Total no. of oocytes 0.024 4.715 0.030 1.024 1.002 1.047

Endometrial thickness 0.114 4.040 0.044 1.121 1.003 1.253

Cryopreservation day

Day 5 Reference ---- ---- ----- ----- -----

Day 6 -0.864 7.338 0.007 0.421 0.226 0.788

A binary logistic regression model was used with a backward conditional procedure. The outcome variable was taken as having a live birth or not. References category on the cryopreservation 
day was taken as day 5.
*statistically significant p-value at the �_� �������O�H�Y�H�O�����&�,�����&�R�Q�I�L�G�H�Q�F�H���L�Q�W�H�U�Y�D�O�����2�5�����2�G�G�V���U�D�W�L�R
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�W�K�H�� �O�H�V�V�H�U�� �L�Q�M�H�F�W�L�R�Q�� �V�L�W�H�� �S�D�L�Q�� �L�V�� �D�Q�� �D�G�Y�D�Q�W�D�J�H�� �R�I�� �6�3���� �S�U�R�E�D�E�O�\��
related to its water-soluble content��������. Another advantage of 
�6�3�� �X�V�H�� �L�V�� �S�U�H�Y�H�Q�W�L�Q�J�� �W�K�H�� �P�H�V�V�\�� �G�L�V�F�K�D�U�J�H�� �U�H�S�R�U�W�H�G�� �Z�L�W�K�� �9�3��
application. 

�6�W�X�G�\���/�L�P�L�W�D�W�L�R�Q�V��

�7�K�H���P�D�M�R�U���Z�H�D�N�Q�H�V�V�H�V���R�I���R�X�U���V�W�X�G�\���D�U�H���L�W�V���U�H�W�U�R�V�S�H�F�W�L�Y�H���G�H�V�L�J�Q��
�D�Q�G�� �O�D�F�N�� �R�I�� �U�D�Q�G�R�P�L�]�D�W�L�R�Q�� �I�R�U�� �W�K�H�� �W�\�S�H�� �R�I�� �3�� �I�R�U�P�X�O�D�W�L�R�Q�V���� �,�W�V��
retrospective nature is also the greatest obstacle to reaching 
information about patient comfort. The main reason for the 
�V�P�D�O�O���V�D�P�S�O�H���V�L�]�H���L�V���W�K�D�W���W�K�H���6�3���I�R�U�P���V�W�D�U�W�H�G���W�R���E�H���X�V�H�G���L�Q���R�X�U��
country approximately two years ago. We designed this study 
in patients who were aged younger than 37 years to alleviate 
the risk of aneuploidy, which might give rise to increased rates 
�R�I���D�E�R�U�W�L�R�Q�V�����)�R�X�U���K�X�Q�G�U�H�G���H�L�J�K�W�\���R�X�W���R�I���������������������������S�D�W�L�H�Q�W�V��
in the study were aged younger than 37 years. Due to the legal 
restrictions in our country, we included only single blastocyst 
transfers. We believe that the strict inclusion and exclusion 
criteria helped us to generate homogenous groups and detailed 
analysis of the variables added strength to our work.

Conclusion

This study provides clinical evidence that the newly developed 
�6�3���I�R�U�P�X�O�D�W�L�R�Q���K�D�V���D���F�R�P�S�D�U�D�E�O�H���H�I�I�L�F�L�H�Q�F�\���S�U�R�I�L�O�H���R�Q���S�U�H�J�Q�D�Q�F�\��
�R�X�W�F�R�P�H�V���D�Q�G���L�V���D���V�W�U�R�Q�J���F�D�Q�G�L�G�D�W�H���I�R�U���/�3�6���L�Q���$�&���)�(�7���F�\�F�O�H�V����
Future prospective studies and RCT are needed to clarify the 
best way regarding various P replacement regimens. 
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�P�H�W�D�S�K�D�V�H���,���R�R�F�\�W�H�V���Z�D�V���V�L�J�Q�L�I�L�F�D�Q�W�O�\���O�R�Z�H�U���L�Q���W�K�H���O�H�W�U�R�]�R�O�H���S�U�L�P�L�Q�J���J�U�R�X�S�����S� �����������������7�K�H���S�D�W�L�H�Q�W�V���Z�K�R���U�H�F�H�L�Y�H�G���)�6�+���D�Q�G���O�H�W�U�R�]�R�O�H���S�U�L�P�L�Q�J���K�D�G���V�W�D�W�L�V�W�L�F�D�O�O�\��
�V�L�P�L�O�D�U���U�D�W�H�V���R�I���L�P�S�O�D�Q�W�D�W�L�R�Q�����������������Y�V�����������������S� �����������������F�O�L�Q�L�F�D�O���S�U�H�J�Q�D�Q�F�\�����������������Y�V�����������������S� �����������������W�Z�L�Q�Q�L�Q�J���������������Y�V���������������S� �����������������D�Q�G���O�L�Y�H���E�L�U�W�K��
���������������Y�V�����������������S� ��������������
�&�R�Q�F�O�X�V�L�R�Q�����3�R�W�H�Q�W�L�D�O���L�Q�G�L�F�D�W�L�R�Q�V���I�R�U���,�9�0���L�Q�F�O�X�G�H���S�D�W�L�H�Q�W�V���Z�L�W�K���L�Q�F�U�H�D�V�H�G���U�L�V�N���I�R�U���2�+�6�6���D�Q�G���F�R�Q�W�U�D�L�Q�G�L�F�D�W�L�R�Q���I�R�U���K�\�S�H�U�H�V�W�U�R�J�H�Q�L�V�P�����$�U�R�P�D�W�D�V�H���L�Q�K�L�E�L�W�R�U�V��
�F�D�Q�� �E�H�� �X�V�H�G�� �W�R�� �S�U�H�V�H�U�Y�H�� �W�K�H�� �I�H�U�W�L�O�L�W�\�� �R�I�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �H�V�W�U�R�J�H�Q���V�H�Q�V�L�W�L�Y�H�� �F�D�Q�F�H�U�V���� �/�H�W�U�R�]�R�O�H�� �S�U�L�P�L�Q�J�� �D�S�S�H�D�U�V�� �W�R�� �E�H�� �D�Q�� �H�I�I�L�F�L�H�Q�W�� �D�S�S�U�R�D�F�K�� �L�Q�� �S�D�W�L�H�Q�W�V�� �Z�K�R��
�X�Q�G�H�U�J�R���,�9�0�����Z�L�W�K���O�L�N�H�O�\���O�H�V�V���F�R�V�W���W�K�D�Q���)�6�+���S�U�L�P�L�Q�J��
�.�H�\�Z�R�U�G�V�� Cancerphobia, in vitro���P�D�W�X�U�D�W�L�R�Q���W�H�F�K�Q�L�T�X�H�V�����O�H�W�U�R�]�R�O�H�����R�R�F�\�W�H�V�����2�Y�D�U�L�D�Q���+�\�S�H�U�V�W�L�P�X�O�D�W�L�R�Q���V�\�Q�G�U�R�P�H�����S�U�H�J�Q�D�Q�F�\
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Introduction

In vitro�� �P�D�W�X�U�D�W�L�R�Q�� ���,�9�0���� �U�H�I�H�U�V�� �W�R�� �W�K�H�� �U�H�W�U�L�H�Y�D�O�� �R�I��
immature oocytes from antral follicles, with the final stages 
of meiosis completed during in vitro culture������. Potential 
indications for IVM include patients with increased risk for 
�2�Y�D�U�L�D�Q�� �+�\�S�H�U�V�W�L�P�X�O�D�W�L�R�Q�� �V�\�Q�G�U�R�P�H�� ���2�+�6�6������ �S�D�W�L�H�Q�W�V�� �Z�L�W�K��
limited time for ovarian stimulation, and patients with a 
contraindication for elevated concentrations of estradiol����������.
The primary benefits of IVM are the reduction in gonadotropin 
�H�[�S�R�V�X�U�H���� �W�K�H�� �V�X�E�V�H�T�X�H�Q�W�� �G�H�F�U�H�D�V�H�� �L�Q�� �W�K�H�� �U�L�V�N�� �R�I�� �2�+�6�6���� �D�Q�G��
facilitation of oocyte retrieval in oncology patients who need 
to undergo gonadotoxic treatment without adequate time for 
ovarian stimulation����������. Another benefit of IVM is the avoidance 
from ovarian stimulation-related hyperestrogenism in oncology 
patients with hormone-sensitive tumors����������.
�/�H�W�U�R�]�R�O�H���L�V���D�Q���D�U�R�P�D�W�D�V�H���L�Q�K�L�E�L�W�R�U���W�K�D�W���E�O�R�F�N�V���W�K�H���F�R�Q�Y�H�U�V�L�R�Q��
of androgens into estrogens in the ovarian milieu���������� �/�H�W�U�R�]�R�O�H��
exerts its primary action by increasing endogenous secretion 
�R�I�� �I�R�O�O�L�F�O�H���V�W�L�P�X�O�D�W�L�Q�J�� �K�R�U�P�R�Q�H�� ���)�6�+���� �D�Q�G�� �D�� �V�H�F�R�Q�G�D�U�\�� �D�F�W�L�R�Q��
by giving rise to a hyperandrogenic microenvironment, which 
triggers the development of primordial follicles������. Therefore, it 
�K�D�V���E�H�H�Q���K�\�S�R�W�K�H�V�L�]�H�G���W�K�D�W���O�H�W�U�R�]�R�O�H���F�R�X�O�G���E�H���X�V�H�G���W�R���D�F�K�L�H�Y�H��
ovarian stimulation in women with hormone-sensitive tumors 
without exposing them to sustained elevated estrogen levels������. 
The avoidance from hyperestrogenism might also help to 
relieve the anxiety of infertile women who might be concerned 
about the long-term probability of developing estrogen-
sensitive cancers while they are undergoing an assisted 
reproductive cycle������������. On the other hand, the emergence of 
a hyperandrogenic microenvironment might be beneficial in 
cases of oocyte maturation arrest��������������.
�7�K�L�V�� �V�W�X�G�\�� �D�L�P�H�G�� �W�R�� �L�Q�Y�H�V�W�L�J�D�W�H�� �Z�K�H�W�K�H�U�� �O�H�W�U�R�]�R�O�H�� �S�U�L�P�L�Q�J��
could be used efficiently for patients who were to undergo IVM 
�W�U�H�D�W�P�H�Q�W���G�X�H���W�R���D���K�L�J�K���U�L�V�N���R�I���2�+�6�6�����G�H�V�L�U�H���I�R�U���,�9�0���R�U���I�H�D�U���I�R�U��
estrogen-sensitive cancers.

Materials and Methods

This is a retrospective analysis of 63 patients who underwent 
�,�9�0�� �W�U�H�D�W�P�H�Q�W�� �G�X�H�� �W�R�� �W�K�H�� �K�L�J�K�� �U�L�V�N�� �R�I�� �2�+�6�6�� ���Q� ���������� �I�H�D�U�� �I�R�U��
�H�V�W�U�R�J�H�Q���V�H�Q�V�L�W�L�Y�H�� �F�D�Q�F�H�U�V�� ���Q� ���������� �D�Q�G�� �G�H�V�L�U�H�� �,�9�0�� �D�I�W�H�U�� �,�9�)��
�I�D�L�O�X�U�H�����Q� �������D�W���6�D�P�V�X�Q���0�H�G�L�F�D�Q�D���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���+�R�V�S�L�W�D�O���E�H�W�Z�H�H�Q��
�6�H�S�W�H�P�E�H�U�� ���������� �D�Q�G�� �-�D�Q�X�D�U�\�� ������������ �7�K�H�� �S�U�L�P�D�U�\�� �U�L�V�N�� �I�D�F�W�R�U�V��
�I�R�U�� �2�+�6�6�� �L�Q�F�O�X�G�H�G�� �\�R�X�Q�J�� �D�J�H�� ���������� �\�H�D�U�V������ �S�R�O�\�F�\�V�W�L�F�� �R�Y�D�U�L�H�V��
�R�Q�� �W�U�D�Q�V�Y�D�J�L�Q�D�O�� �X�O�W�U�D�V�R�Q�R�J�U�D�S�K�\�� ���!������ �D�Q�W�U�D�O�� �I�R�O�O�L�F�O�H�V������ �D�Q�G��
�S�U�H�Y�L�R�X�V���2�+�6�6��������. The women with cancerophobia were those 
�Z�L�W�K�� �3�R�O�\�F�\�V�W�L�F�� �2�Y�D�U�\�� �V�\�Q�G�U�R�P�H�� ���3�&�2�6���� �Z�K�R�� �K�D�G�� �I�L�E�U�R�F�\�V�W�L�F��

breast disease ���Q� ���������� �D���I�D�P�L�O�\�� �K�L�V�W�R�U�\�� �R�I�� �E�U�H�D�V�W���F�D�Q�F�H�U�����Q� ��������
�D�Q�G���I�D�P�L�O�\���K�L�V�W�R�U�\���R�I���H�Q�G�R�P�H�W�U�L�X�P���F�D�Q�F�H�U�����Q� ���������7�K�L�V���V�W�X�G�\���Z�D�V��
approved by the Institutional Review Board of the study center 
���D�S�S�U�R�Y�D�O�� �Q�R���� ���������������� �D�Q�G�� �F�R�Q�G�X�F�W�H�G�� �L�Q�� �D�F�F�R�U�G�D�Q�F�H�� �Z�L�W�K�� �W�K�H��
�H�W�K�L�F�D�O�� �S�U�L�Q�F�L�S�O�H�V�� �R�X�W�O�L�Q�H�G�� �L�Q�� �W�K�H�� �'�H�F�O�D�U�D�W�L�R�Q�� �R�I�� �+�H�O�V�L�Q�N�L���� �$�O�O��
participants gave written informed consent.
�)�R�U�W�\���W�Z�R�� �S�D�W�L�H�Q�W�V�� �U�H�F�H�L�Y�H�G�� �)�6�+���� �K�X�P�D�Q�� �F�K�R�U�L�R�Q�L�F��
�J�R�Q�D�G�R�W�U�R�S�L�Q�� ���K�&�*���� �S�U�L�P�L�Q�J�� �D�Q�G�� ������ �S�D�W�L�H�Q�W�V�� �U�H�F�H�L�Y�H�G��
�O�H�W�U�R�]�R�O�H���K�&�*���S�U�L�P�L�Q�J�����&�D�Q�F�H�U�R�S�K�R�E�L�D���L�Q���W�K�H���O�H�W�U�R�]�R�O�H���S�U�L�P�L�Q�J��
�J�U�R�X�S�� �Z�D�V�� �U�H�O�D�W�H�G�� �W�R�� �I�L�E�U�R�F�\�V�W�L�F�� �E�U�H�D�V�W�� �G�L�V�H�D�V�H�� ���Q� �������� �S�R�V�L�W�L�Y�H��
�I�D�P�L�O�\�� �K�L�V�W�R�U�\�� �R�I�� �E�U�H�D�V�W�� �F�D�Q�F�H�U�� ���Q� ������ �R�U�� �H�Q�G�R�P�H�W�U�L�D�O�� �F�D�Q�F�H�U��
���Q� ���������3�D�W�L�H�Q�W�V���Z�L�W�K���K�\�S�H�U�S�U�R�O�D�F�W�L�Q�H�P�L�D�����&�X�V�K�L�Q�J�·�V���V�\�Q�G�U�R�P�H����
non-classic congenital adrenal hyperplasia, adrenal and ovarian 
androgen-secreting tumors were excluded. Women whose 
�S�D�U�W�Q�H�U�V�� �K�D�G�� �D�]�R�R�V�S�H�U�P�L�D���� �F�U�\�S�W�R�]�R�R�V�S�H�U�P�L�D���� �D�Q�G�� �V�H�Y�H�U�H��
�R�O�L�J�R�D�V�W�K�H�Q�R�W�H�U�D�W�R�]�R�R�V�S�H�U�P�L�D���Z�H�U�H���D�O�V�R���H�[�F�O�X�G�H�G����

�*�R�Q�D�G�R�W�U�R�S�L�Q���D�Q�G���/�H�W�U�R�]�R�O�H���3�U�L�P�L�Q�J

�7�K�H���V�W�D�Q�G�D�U�G���S�U�R�W�R�F�R�O���I�R�U���,�9�0���L�Q�G�L�F�D�W�H�G���)�6�+���K�&�*���S�U�L�P�L�Q�J���D�W��
the study center, as previously described�������������,�9�0���Z�L�W�K���O�H�W�U�R�]�R�O�H��
priming was used only for the aforementioned indications. 
Beginning on the 3rd day of a spontaneous or an induced 
�P�H�Q�V�W�U�X�D�O���F�\�F�O�H�����������S�D�W�L�H�Q�W�V���K�D�G���D���G�D�L�O�\���G�R�V�H���R�I�������P�J���O�H�W�U�R�]�R�O�H��
���)�H�P�D�U�D®���� �1�R�Y�D�U�W�L�V���� �%�D�V�H�O���� �6�Z�L�W�]�H�U�O�D�Q�G���� �I�R�U�� ���� �G�D�\�V���� �D�Q�G�� ������
�S�D�W�L�H�Q�W�V�� �U�H�F�H�L�Y�H�G�� �U�H�F�R�P�E�L�Q�D�Q�W�� �)�6�+�� ���*�R�Q�D�O���I®���� �0�H�U�F�N���6�H�U�R�Q�R����
�*�H�Q�H�Y�D�����6�Z�L�W�]�H�U�O�D�Q�G�����D�W���D���G�D�L�O�\���G�R�V�D�J�H���R�I���������,�8���I�R�U�������G�D�\�V�����(�L�W�K�H�U��
�������������� �,�8�� �R�I�� �X�U�L�Q�D�U�\�� �K�&�*�� ���3�U�H�J�Q�\�O®, Organon, Amsterdam, 
�1�H�W�K�H�U�O�D�Q�G�V�����R�U�����������—�J���U�H�F�R�P�E�L�Q�D�Q�W���K�&�*�����2�Y�L�W�U�H�O�O�H®�����6�H�U�R�Q�R����
�*�H�Q�H�Y�D���� �6�Z�L�W�]�H�U�O�D�Q�G���� �Z�D�V�� �D�G�P�L�Q�L�V�W�H�U�H�G�� �Z�K�H�Q�� �W�K�H�� �O�H�D�G�L�Q�J��
�I�R�O�O�L�F�O�H���V�L�]�H���Z�D�V���������W�R���������P�P���D�Q�G���H�Q�G�R�P�H�W�U�L�D�O���W�K�L�F�N�Q�H�V�V���Z�D�V���D�W��
least 8 mm on transvaginal ultrasonography in the mid-sagittal 
plane. Under the guidance of transvaginal ultrasonography, 
oocyte pickup was performed using a 17-gauge double-lumen 
�D�V�S�L�U�D�W�L�R�Q���Q�H�H�G�O�H���Z�L�W�K���D�Q���D�V�S�L�U�D�W�L�R�Q���S�U�H�V�V�X�U�H���R�I���������P�P�+�J��������
38 hours after hCG administration.

In Vitro���0�D�W�X�U�D�W�L�R�Q

�)�R�O�O�L�F�X�O�D�U�� �D�V�S�L�U�D�W�H�V�� �Z�H�U�H�� �F�R�O�O�H�F�W�H�G�� �L�Q�W�R�� ������ �P�/�� �)�D�O�F�R�Q�� �W�X�E�H�V��
���)�D�O�F�R�Q�����&�R�G�H���������������������Z�K�L�F�K���Z�H�U�H���N�H�S�W���D�W���������ƒ�&���D�Q�G���I�L�O�W�H�U�H�G��
�X�V�L�Q�J���D���V�W�U�D�L�Q�H�U�����)�D�O�F�R�Q���������—�P���S�R�U�H���V�L�]�H�������&�R�G�H���������������������8�Q�G�H�U��
�D���V�W�H�U�H�R�P�L�F�U�R�V�F�R�S�H�����2�O�\�P�S�X�V���6�=���������� �6�K�L�E�X�\�D�����7�R�N�\�R�����-�D�S�D�Q������
oocytes were isolated into the perimeter of a Falcon center-
well dish containing flushing medium without heparin and 
subsequently incubated for two to three hours in IVM media.
Upon completion of oocyte collection, the final medium was 
�S�U�H�S�D�U�H�G�� �X�V�L�Q�J�� �F�R�P�P�H�U�F�L�D�O�O�\�� �D�Y�D�L�O�D�E�O�H�� �,�9�0�� �P�H�G�L�X�P�� ���9�L�D�O��
���� �0�H�G�L���&�X�O�W�� �,�9�0�� �6�\�V�W�H�P������ �������� �P�/�� �R�I�� �S�D�W�L�H�Q�W�� �V�H�U�X�P���� ������ �—�/��
�)�6�+�� �S�U�H�S�D�U�H�G�� �I�U�R�P�� �D�� �V�W�R�F�N�� �V�R�O�X�W�L�R�Q�� �R�I�� ������������ �,�8���P�/�� �������� �,�8��
�*�2�1�$�/���I���Z�D�V���G�L�O�X�W�H�G���Z�L�W�K���������P�/���,�9�0���P�H�G�L�X�P���D�Q�G�������—�/���K�&�*����

�+�D�W�×�U�Q�D�]���H�W���D�O�����/�H�W�U�R�]�R�O�H���S�U�L�P�L�Q�J��in vitro maturation

�R�O�D�U�D�N�� �E�H�Q�]�H�U�� �L�P�S�O�D�Q�W�D�V�\�R�Q�� �R�U�D�Q�O�D�U�×�� �������������·�H�� �N�D�U�ü�×�� �������������� �S� ���������������� �N�O�L�Q�L�N�� �J�H�E�H�O�L�N�� �������������·�H�� �N�D�U�ü�×�� �������������� �S� ���������������� �L�N�L�]�� �J�H�E�H�O�L�N�� �����������·�D�� �N�D�U�ü�×�� ������������
�S� ���������������Y�H���F�D�Q�O�×���G�R�ÿ�X�P���������������·�H���N�D�U�ü�×�����������������S� ���������������J�|�]�O�H�Q�P�L�ü�W�L�U��
�6�R�Q�X�o�����,�9�0���L�o�L�Q���S�R�W�D�Q�V�L�\�H�O���H�Q�G�L�N�D�V�\�R�Q�O�D�U�����D�U�W�P�×�ü���2�+�6�6���U�L�V�N�L���Y�H���K�L�S�H�U�L�Q�V�X�O�L�Q�L�]�P���L�o�L�Q���N�R�Q�W�U�H�Q�G�L�N�D�V�\�R�Q���R�O�P�D�V�×�G�×�U�����$�U�R�P�D�W�D�]���L�Q�K�L�E�L�W�|�U�O�H�U�L���|�V�W�U�R�M�H�Q���V�H�Q�V�L�W�L�I��
�N�D�Q�V�H�U�O�H�U�G�H���I�H�U�W�L�O�L�W�H���N�R�U�X�P�D���D�P�D�o�O�×���N�X�O�O�D�Q�×�O�D�E�L�O�P�H�N�W�H�G�L�U�����/�H�W�U�R�]�R�O���L�O�H���|�Q�F�•�O�O�H�P�H���,�9�0���W�H�G�D�Y�L�V�L�Q�H���J�L�U�H�Q���K�D�V�W�D�O�D�U�G�D���H�W�N�L�Q���E�L�U���\�D�N�O�D�ü�×�P���R�O�D�U�D�N���J�|�U�•�O�P�H�N�W�H���Y�H��
�)�6�+���|�Q�F�•�O�O�H�Q�P�L�ü���W�H�G�D�Y�L�G�H�Q���R�O�D�V�×�O�×�N�O�D���G�D�K�D���X�\�J�X�Q���P�D�O�L�\�H�W�W�H���R�O�P�D�N�W�D�G�×�U��
�$�Q�D�K�W�D�U���.�H�O�L�P�H�O�H�U�� Kanserfobi, in vitro���P�D�W�X�U�D�V�\�R�Q���W�H�N�Q�L�N�O�H�U�L�����O�H�W�U�R�]�R�O�����R�R�V�L�W�O�H�U�����2�Y�D�U�L�D�Q���+�L�S�H�U�V�W�L�P�X�O�D�V�\�R�Q���V�H�Q�G�U�R�P�X�����J�H�E�H�O�L�N
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�D�Q�G�� �W�K�H�Q�� �L�Q�F�X�E�D�W�H�G�� �D�W�� ������ �ƒ�&�� �D�Q�G�� ������ �&�22 and 5% O2. After 
�L�Q�F�X�E�D�W�L�R�Q���L�Q���/�$�*���P�H�G�L�X�P�����R�R�F�\�W�H�V���Z�H�U�H���S�O�D�F�H�G���H�T�X�D�O�O�\���L�Q���W�K�H��
�Z�H�O�O�V���R�I���D���I�R�X�U���Z�H�O�O���G�L�V�K�����1�X�Q�F�����5�R�V�N�L�O�G�H�����'�H�Q�P�D�U�N�����F�R�Q�W�D�L�Q�L�Q�J��
���������P�/���R�I���I�L�Q�D�O���,�9�0���P�H�G�L�X�P���F�R�Y�H�U�H�G���Z�L�W�K���O�L�T�X�L�G���S�D�U�D�I�I�L�Q���D�Q�G��
incubated for 26-28 hours. Nuclear maturity of oocytes was not 
assessed any further.

�,�Q�W�U�D�F�\�W�R�S�O�D�V�P�L�F���6�S�H�U�P���,�Q�M�H�F�W�L�R�Q

�,�Q�W�U�D�F�\�W�R�S�O�D�V�P�L�F�� �V�S�H�U�P�� �L�Q�M�H�F�W�L�R�Q�� ���,�&�6�,���� �Z�D�V�� �S�H�U�I�R�U�P�H�G�� �L�Q�� �D�O�O��
�,�9�0���F�\�F�O�H�V�����7�K�H���V�S�H�U�P�D�W�R�]�R�D���Z�H�U�H���S�U�H�S�D�U�H�G���X�V�L�Q�J���D���W�K�U�H�H���O�D�\�H�U��
�3�X�U�H�6�S�H�U�P���J�U�D�G�L�H�Q�W�����&�R�G�H�V���3�6�%�����������D�Q�G���3�6�������������������0�|�O�Q�G�D�O����
�*�R�W�K�H�Q�E�X�U�J���� �6�Z�H�G�H�Q������ �5�H�P�R�Y�D�O�� �R�I�� �W�K�H�� �F�X�P�X�O�X�V�� �D�Q�G�� �F�R�U�R�Q�D��
cells was performed in a hyaluronidase-containing medium 
using Pasteur pipettes after a 26-28 h incubation period. The 
oocytes were then transferred to U-IVF medium for culture. 
�$�O�O���,�&�6�,���S�U�R�F�H�G�X�U�H�V���Z�H�U�H���S�H�U�I�R�U�P�H�G���L�Q���)�D�O�F�R�Q���3�H�W�U�L���G�L�V�K���Z�L�W�K��
�G�U�R�S�O�H�W�V���R�I���3�9�3���F�R�Q�W�D�L�Q�L�Q�J���P�H�G�L�X�P���I�R�U���V�S�H�U�P�V�����9�L�W�U�R�O�L�I�H�����&�R�G�H��
�������������� ���[�������� �P�/���� �D�Q�G�� �G�U�R�S�O�H�W�V�� �R�I�� �I�O�X�V�K�L�Q�J�� �P�H�G�L�X�P�� �Z�L�W�K�R�X�W��
heparin for oocytes.
�:�K�H�Q�� �W�K�H�� �,�&�6�,�� �S�U�R�F�H�G�X�U�H�� �Z�D�V�� �F�R�P�S�O�H�W�H�G���� �W�K�H�� �R�R�F�\�W�H�V�� �Z�H�U�H��
�S�O�D�F�H�G�� �L�Q�W�R�� �,�6�0�� ���� �P�H�G�L�X�P�� �I�R�U�� �F�X�O�W�X�U�H���� �$�I�W�H�U�� �W�K�H�� �R�R�F�\�W�H��
�I�H�U�W�L�O�L�]�D�W�L�R�Q�� �Z�D�V�� �H�Y�D�O�X�D�W�H�G�� �L�Q�� �G�U�R�S�O�H�W�V�� �R�I�� �,�6�0�� ���� �P�H�G�L�X�P����
�L�Q�F�X�E�D�W�L�R�Q�� �R�I�� �I�H�U�W�L�O�L�]�H�G�� �R�R�F�\�W�H�V�� �Z�D�V�� �F�R�Q�W�L�Q�X�H�G�� �I�R�U�� �������K�R�X�U�V��
���Z�K�L�F�K���P�D�G�H���X�S���������K�R�X�U�V���L�Q���W�R�W�D�O�������7�K�H���I�L�U�V�W���I�H�U�W�L�O�L�]�D�W�L�R�Q���F�K�H�F�N����
�Z�K�L�F�K�� �R�F�F�X�U�U�H�G�� ������������ �K�� �D�I�W�H�U�� �,�&�6�,�� �Z�D�V�� �G�H�W�H�U�P�L�Q�H�G�� �E�\�� �W�K�H��
presence of two distinct pronuclei and two polar bodies within 
�W�K�H���R�R�F�\�W�H�V���L�Q���,�6�0�������P�H�G�L�X�P���W�K�U�R�X�J�K���D�Q���L�Q�Y�H�U�W�H�G���P�L�F�U�R�V�F�R�S�H��
at x200 magnification. This was repeated 24 hours later. 
The classification system introduced by Veeck was used for 
the evaluation of embryo grade on the third day of culture. 
The embryos were graded as follows: Grade 1 - embryo with 
�E�O�D�V�W�R�P�H�U�H�V�� �R�I�� �H�T�X�D�O�� �V�L�]�H���� �Q�R�� �F�\�W�R�S�O�D�V�P�L�F�� �I�U�D�J�P�H�Q�W�V���� �*�U�D�G�H�� ����
���� �H�P�E�U�\�R�� �Z�L�W�K�� �E�O�D�V�W�R�P�H�U�H�V�� �R�I�� �H�T�X�D�O�� �V�L�]�H���� �P�L�Q�R�U�� �F�\�W�R�S�O�D�V�P�L�F��
fragments or blebs: Grade 3 - embryo with blastomeres of 
�G�L�V�W�L�Q�F�W�O�\���X�Q�H�T�X�D�O���V�L�]�H�����Q�R�Q�H���R�U���I�H�Z���F�\�W�R�S�O�D�V�P�L�F���I�U�D�J�P�H�Q�W�V��������.
Embryo transfer was performed using a Wallace embryo transfer 
�F�D�W�K�H�W�H�U�� ���:�D�O�O�D�F�H���� �8�.���� �X�Q�G�H�U�� �D�E�G�R�P�L�Q�D�O�� �X�O�W�U�D�V�R�Q�R�J�U�D�S�K�\��
guidance and placed 1.5 to 2.5 cm from the fundus. Women 
aged younger than 35 years could only have a single embryo 
transferred, and a maximum of two embryos could be transferred 
to women aged over 35 years. Taking endometrial thickness into 
consideration, fresh embryo transfers were performed on day 
3 or day 5. To prepare the endometrium for embryo transfer, 
an oral estrogen tablet was administered at a daily dosage of 4 
�P�J�����(�V�W�U�R�I�H�P®�����1�R�Y�R���1�R�U�G�L�V�N�����%�D�J�V�Y� �U�G�����'�H�Q�P�D�U�N�����E�H�J�L�Q�Q�L�Q�J��
�I�U�R�P�� �W�K�H�� �W�K�L�U�G�� �G�D�\�� �R�I�� �P�H�Q�V�W�U�X�D�O�� �F�\�F�O�H���� �/�X�W�H�D�O�� �S�K�D�V�H�� �V�X�S�S�R�U�W��
was begun the day following OPU, which was provided with 
a vaginal progesterone capsule at a daily dosage of 200 mg 
���3�U�R�J�H�V�W�D�Q®�����.�R�o�D�N���)�D�U�P�D�����þ�V�W�D�Q�E�X�O�����7�X�U�N�H�\�������(�V�W�U�R�J�H�Q���W�D�E�O�H�W�V��
and progesterone capsules were continued until the first fetal 
heartbeat was detected.
Clinical pregnancy was defined as the presence of at least one 
gestational sac in the uterus. No IVM cycles were cancelled in 
this study.

�6�W�D�W�L�V�W�L�F�D�O���$�Q�D�O�\�V�L�V

�&�R�O�O�H�F�W�H�G�� �G�D�W�D�� �Z�H�U�H�� �D�Q�D�O�\�]�H�G�� �X�V�L�Q�J�� �W�K�H�� �6�W�D�W�L�V�W�L�F�D�O�� �3�D�F�N�D�J�H��
�I�R�U�� �W�K�H�� �6�R�F�L�D�O�� �6�F�L�H�Q�F�H�V�� �Y�H�U�V�L�R�Q�� ���������� �V�R�I�W�Z�D�U�H�� ���6�3�6�6�� �,�%�0�� �,�Q�F������
�$�U�P�R�Q�N���� �1�<���� �8�6�$������ �&�R�Q�W�L�Q�X�R�X�V�� �Y�D�U�L�D�E�O�H�V�� �D�U�H�� �H�[�S�U�H�V�V�H�G��
as mean ± standard deviation and categorical variables are 
denoted as numbers or percentages. Continuous variables 
�Z�H�U�H�� �F�R�P�S�D�U�H�G�� �X�V�L�Q�J�� �6�W�X�G�H�Q�W�·�V�� �W���W�H�V�W�� �R�U�� �W�K�H�� �0�D�Q�Q���:�K�L�W�Q�H�\��
U test, whereas categorical variables were compared using the 
�F�K�L���V�T�X�D�U�H�� �W�H�V�W���� �7�Z�R���W�D�L�O�H�G�� �S�� �Y�D�O�X�H�V�� �”���������� �Z�H�U�H�� �U�H�J�D�U�G�H�G�� �D�V��
statistically significant. A post-hoc analysis was performed to 
�G�H�W�H�U�P�L�Q�H�� �W�K�D�W�� �D�� �F�R�K�R�U�W�� �V�L�]�H�� �R�I�� ������ �Z�R�P�H�Q�� ���X�Q�G�H�U�J�R�L�Q�J�� �,�9�0��
�I�R�U���P�L�Q�L�P�L�]�L�Q�J���2�+�6�6���U�L�V�N���D�Q�G���S�U�H�Y�H�Q�W�L�Q�J���R�R�F�\�W�H�V���P�D�W�X�U�D�W�L�R�Q��
�D�U�U�H�V�W���� �K�D�G�� ������������ �S�R�Z�H�U�� �W�R�� �G�H�W�H�F�W�� �D�� �G�L�I�I�H�U�H�Q�F�H�� �D�W�� �W�K�H�� ����������
significance level.

Results

Table 1 compares the baseline characteristics of the 21 patients 
�Z�K�R�� �K�D�G�� �O�H�W�U�R�]�R�O�H�� �S�U�L�P�L�Q�J�� �D�Q�G�� ������ �S�D�W�L�H�Q�W�V�� �Z�K�R�� �U�H�F�H�L�Y�H�G�� �)�6�+��
priming for IVM treatment. There were no significant group 
differences in age, body mass index, duration of infertility, basal 
�D�Q�W�U�D�O���I�R�O�O�L�F�O�H���F�R�X�Q�W�����D�Q�G���V�H�U�X�P���$�0�+���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V�����S�!�����������I�R�U��
�D�O�O�������7�K�H���S�D�W�L�H�Q�W�V���Z�K�R���X�Q�G�H�U�Z�H�Q�W���)�6�+���D�Q�G���O�H�W�U�R�]�R�O�H���S�U�L�P�L�Q�J���Z�H�U�H��
�D�O�V�R���V�W�D�W�L�V�W�L�F�D�O�O�\���V�L�P�L�O�D�U���L�Q���W�K�H���D�V�S�H�F�W���R�I���,�9�0���L�Q�G�L�F�D�W�L�R�Q�V�����7�D�E�O�H��������
�7�D�E�O�H�� ���� �V�X�P�P�D�U�L�]�H�V�� �W�K�H�� �O�D�E�R�U�D�W�R�U�\�� �I�L�Q�G�L�Q�J�V�� �R�I�� �W�K�H�� �S�D�W�L�H�Q�W�V����

�+�D�W�×�U�Q�D�]���H�W���D�O�����/�H�W�U�R�]�R�O�H���S�U�L�P�L�Q�J��in vitro maturation

�7�D�E�O�H������ Baseline characteristics of the patients

�)�6�+��
�S�U�L�P�L�Q�J

Letrozole 
�S�U�L�P�L�Q�Jp

�$�J�H�����\�H�D�U�V�� 29.2±4.8 31.1±4.2 0.129

�%�R�G�\���P�D�V�V���L�Q�G�H�[�����N�J���P2�� 27.27±6.02 25.16±4.35 0.159

�'�X�U�D�W�L�R�Q���R�I���L�Q�I�H�U�W�L�O�L�W�\�����\�H�D�U�V��6±3.19 6.1±3.4 0.87

�$�Q�W�U�D�O���I�R�O�O�L�F�O�H���F�R�X�Q�W�����Q��15.7±2.1 7.7±6.6 0.198

�$�Q�W�L���0�•�O�O�H�U�L�D�Q���K�R�U�P�R�Q�H�����Q�J��
�P�/��

5.56±1.35 6.04±1.36 0.191

�9�D�O�X�H�V�� �D�U�H�� �J�L�Y�H�Q�� �D�V�� �P�H�D�Q�� �“�� �6�'���� �)�6�+���� �)�R�O�O�L�F�O�H���V�W�L�P�X�O�D�W�L�Q�J�� �K�R�U�P�R�Q�H���� �6�'���� �6�W�D�Q�G�D�U�G��
deviation

�7�D�E�O�H��������Indications for in vitro maturation

�)�6�+��
�S�U�L�P�L�Q�J

Letrozole 
�S�U�L�P�L�Q�Jp

Oocyte maturation arrest �������������� ������������ 0.285

�3�&�2�6���S�D�W�L�H�Q�W�V���Z�L�W�K��
cancerophobia

���������������� ���������������� 0.306

�,�Q�F�U�H�D�V�H�G���U�L�V�N���I�R�U���2�+�6�6������������������ ������������������ 0.099

�<�R�X�Q�J���D�J�H�������������\�H�D�U�V���������������� - 0.209

�3�R�O�\�F�\�V�W�L�F���R�Y�D�U�L�H�V���R�Q���7�9���8�6�*������������������ ���������������� 0.338

�3�U�H�Y�L�R�X�V���2�+�6�6 ������������������ ���������������� 0.838

�9�D�O�X�H�V���D�U�H���J�L�Y�H�Q���D�V���Q�X�P�E�H�U�����S�H�U�F�H�Q�W�D�J�H�������)�6�+�����)�R�O�O�L�F�O�H���V�W�L�P�X�O�D�W�L�Q�J���K�R�U�P�R�Q�H�����3�&�2�6����
�3�R�O�\�F�\�V�W�L�F�� �2�Y�D�U�\�� �V�\�Q�G�U�R�P�H���� �2�+�6�6���� �2�Y�D�U�L�D�Q�� �+�\�S�H�U�V�W�L�P�X�O�D�W�L�R�Q�� �V�\�Q�G�U�R�P�H���� �7�9���8�6�*����
Transvaginal ultrasonography 
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�%�R�W�K�� �W�K�H�� �)�6�+�� �D�Q�G�� �O�H�W�U�R�]�R�O�H�� �S�U�L�P�L�Q�J�� �J�U�R�X�S�V�� �Z�H�U�H�� �V�W�D�W�L�V�W�L�F�D�O�O�\��
similar concerning the endometrium thickness on the hCG day, 
time to oocyte pick up, retrieved oocytes counts, and single 
�R�U�� �G�R�X�E�O�H�� �H�P�E�U�\�R�� �W�U�D�Q�V�I�H�U�V�� ���S�!���������� �I�R�U�� �D�O�O������ �:�K�H�Q�� �F�R�P�S�D�U�H�G��
�Z�L�W�K���W�K�H���)�6�+���S�U�L�P�L�Q�J���J�U�R�X�S�����D���V�L�J�Q�L�I�L�F�D�Q�W�O�\���K�L�J�K�H�U���Q�X�P�E�H�U���R�I��
�J�H�U�P�L�Q�D�O�� �Y�H�V�L�F�O�H�� �R�R�F�\�W�H�V���� �P�H�W�D�S�K�D�V�H�� �,�,���� �D�Q�G�� �I�H�U�W�L�O�L�]�H�G�� �R�R�F�\�W�H�V��
���S� �������������� �S� �������������� �S� �������������� �U�H�V�S�H�F�W�L�Y�H�O�\���� �D�Q�G�� �D�� �V�L�J�Q�L�I�L�F�D�Q�W�O�\��
lower number of metaphase I oocytes and grade 3 embyros 
�Z�H�U�H�� �G�H�W�H�F�W�H�G�� �L�Q�� �W�K�H�� �O�H�W�U�R�]�R�O�H�� �S�U�L�P�L�Q�J�� �J�U�R�X�S�� ���S� ��������������
�S� ���������������U�H�V�S�H�F�W�L�Y�H�O�\�������7�K�H���Q�X�P�E�H�U���R�I���W�K�U�H�H���F�H�O�O���H�P�E�U�\�R�V���Z�D�V��
�D�O�V�R�� �V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �O�R�Z�H�U�� �L�Q�� �W�K�H�� �O�H�W�U�R�]�R�O�H�� �S�U�L�P�L�Q�J�� �J�U�R�X�S�� �Z�K�H�Q��
�F�R�P�S�D�U�H�G���Z�L�W�K���W�K�H���)�6�+���S�U�L�P�L�Q�J���J�U�R�X�S�����S� ��������������
Table 4 shows the pregnancy outcomes of the patients. The 
�S�D�W�L�H�Q�W�V���Z�K�R���U�H�F�H�L�Y�H�G���)�6�+���D�Q�G���O�H�W�U�R�]�R�O�H���S�U�L�P�L�Q�J���K�D�G���V�W�D�W�L�V�W�L�F�D�O�O�\��
�V�L�P�L�O�D�U���U�D�W�H�V���R�I���L�P�S�O�D�Q�W�D�W�L�R�Q�����������������Y�V�������������S� �����������������F�O�L�Q�L�F�D�O��
�S�U�H�J�Q�D�Q�F�\�����������������Y�V�����������������S� �����������������W�Z�L�Q���S�U�H�J�Q�D�Q�F�\��������������
�Y�V���������������S� �����������������D�Q�G���O�L�Y�H���E�L�U�W�K�����������������Y�V�����������������S� ��������������

Discussion

By definition, IVM refers to the maturation of collected immature 
oocytes under the influence of hormones that exist within the 

culture media. Thus, hormones are not administered to patients 
undergoing IVF treatment������������������ �+�R�Z�H�Y�H�U���� �W�K�H�� �J�H�Q�H�U�D�O�� �R�S�L�Q�L�R�Q��
�D�E�R�X�W���,�9�0���L�V���W�K�D�W���D���V�K�R�U�W���S�U�L�P�L�Q�J���S�U�R�W�R�F�R�O���Z�L�W�K���)�6�+���V�W�L�P�X�O�D�W�L�R�Q��
increases the chance for oocyte maturation and implantation in 
�S�D�W�L�H�Q�W�V���Z�L�W�K���3�&�2�6���� �7�K�L�V���V�K�R�U�W���S�U�L�P�L�Q�J���S�U�R�W�R�F�R�O���L�Q�Y�R�O�Y�H�V���W�K�H��
�D�G�P�L�Q�L�V�W�U�D�W�L�R�Q���R�I���)�6�+���D�W���D���G�R�V�H���R�I���������,�8���W�R�����������,�8���I�R�U���D���S�H�U�L�R�G��
�R�I���W�Z�R���W�R���I�L�Y�H���G�D�\�V�����)�6�+���V�W�L�P�X�O�D�W�L�R�Q���D�W���W�K�H���E�H�J�L�Q�Q�L�Q�J���R�I���D���F�\�F�O�H��
increases the number of immature oocytes retrieved and thus 
clinical pregnancy rates in IVM cycles��������������. Accordingly, this 
study adopted an IVM protocol indicating the administration of 
�U�H�F�R�P�E�L�Q�D�Q�W���)�6�+���D�W���D���G�R�V�H���R�I���������,�8���I�R�U���W�K�U�H�H���G�D�\�V��
�,�Q�� �W�K�L�V�� �V�W�X�G�\���� ������ �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �3�&�2�6�� �U�H�I�X�V�H�G�� �W�R�� �U�H�F�H�L�Y�H�� �)�6�+��
priming because they had cancerophobia due to fibrocystic 
breast disease and a positive family history for breast and 
endometrium cancer. Therefore, priming was performed using 
�D�Q���D�U�R�P�D�W�D�V�H���L�Q�K�L�E�L�W�R�U�����Q�D�P�H�O�\���O�H�W�U�R�]�R�O�H�����L�Q���V�H�Y�H�Q���S�D�W�L�H�Q�W�V���Z�L�W�K��
�3�&�2�6��
In this study, the primary indications for IVM treatment 
�Z�H�U�H�� �W�K�H�� �D�Y�R�L�G�D�Q�F�H�� �I�U�R�P�� �2�+�6�6�� �D�Q�G�� �S�U�H�Y�L�R�X�V�O�\�� �I�D�L�O�H�G�� �,�9�)��
desiring IVM. It is well known that IVM is the only assisted 
reproduction technique that has been proved to be devoid of 
�2�+�6�6���U�L�V�N�����5�H�F�H�Q�W���P�H�W�D���D�Q�D�O�\�V�H�V���U�H�S�R�U�W�H�G���W�K�D�W���S�D�W�L�H�Q�W�V���W�U�H�D�W�H�G��
with IVM had significantly higher implantation and clinical 
pregnancy rates, as well as significantly lower miscarriage and 
cycle cancellation rates��������������. The maturation of human oocytes 
is naturally arrested at the germinal vesicle stage when the 
oocytes need gonadotropin stimulation and the metaphase II 
�V�W�D�J�H�� �Z�K�H�Q�� �R�R�F�\�W�H�V�� �D�U�H�� �Z�D�L�W�L�Q�J�� �I�R�U�� �I�H�U�W�L�O�L�]�D�W�L�R�Q���� �$�� �W�K�H�U�D�S�H�X�W�L�F��
approach for failed IVF could be the IVM of immature oocytes 
within culture media enriched with factors necessary for oocyte 
maturation��������������, if compromised in vivo.
Due to the wide variations in priming protocols, varying 
numbers between 8% and 40% have been specified as the 
clinical pregnancy rates and live birth rates in IVM cycles��������. 
�6�L�P�L�O�D�U�O�\�����R�X�U���S�U�H�Y�L�R�X�V���V�W�X�G�\���U�H�S�R�U�W�H�G���F�O�L�Q�L�F�D�O���S�U�H�J�Q�D�Q�F�\���U�D�W�H�V��
of 44.6% and 44.7% and live birth rates of 34.9% and 34.2% 
for single-embryo transfer and double-embryo transfers in 
�,�9�0���F�\�F�O�H�V���Z�L�W�K���)�6�+���S�U�L�P�L�Q�J��������. As for the present study, the 
clinical pregnancy and live birth rates were respectively 31.5% 

�7�D�E�O�H���������/�D�E�R�U�D�W�R�U�\���I�L�Q�G�L�Q�J�V���R�I���W�K�H���S�D�W�L�H�Q�W�V

�)�6�+��
�S�U�L�P�L�Q�J

Letrozole 
�S�U�L�P�L�Q�Jp

Endometrial thickness at hCG 
�G�D�\�����P�P��

9.07±1.25 9.63±1.68 0.138

�7�L�P�H���W�R���R�R�F�\�W�H�V���S�L�F�N���X�S�����G�D�\�V��13.2±1.8 14.0±1.8 0.123

�5�H�W�U�L�H�Y�H�G���R�R�F�\�W�H�V�����Q��12.8±6.8 14.6±3.6 0.273

�*�H�U�P�L�Q�D�O���Y�H�V�L�F�O�H���R�R�F�\�W�H�V�����Q��3.4±1.0 8.1±6.5 0.003*

�0�H�W�D�S�K�D�V�H���,���R�R�F�\�W�H�V�����Q��3.8±1.5 2.6±0.7 0.002*

�0�H�W�D�S�K�D�V�H���,�,���R�R�F�\�W�H�V�����Q��6.3±3.1 9.4±2.7 0.001*

�)�H�U�W�L�O�L�]�H�G���R�R�F�\�W�H�V�����Q��5.5±2.8 6.8±1.5 0.016*

�(�P�E�U�\�R���W�U�D�Q�V�I�H�U�����Q�������� 0.621

�6�L�Q�J�O�H���H�P�E�U�\�R ������������������ ������������������ -

Double embryo ������������������ ���������������� -

�(�P�E�U�\�R���J�U�D�G�H�����Q�������� 0.007*

Grade 1 �������������� ���������������� -

Grade 2 ������������������ ������������������ -

Grade 3 ������������������ ���������������� -

�(�P�E�U�\�R���T�X�D�O�L�W�\�����Q�������� 0.007*

One-cell embryo �������������� ���������������� -

Two-cell embryos �������������� ������������ -

Three-cell embryos ������������������ �������������� -

Four-cell embryos ������������������ ���������������� -

�9�D�O�X�H�V�� �D�U�H�� �J�L�Y�H�Q�� �D�V�� �P�H�D�Q�� �“�� �6�'�� �R�U�� �Q�X�P�E�H�U�� ���S�H�U�F�H�Q�W�D�J�H���� �D�V�� �L�Q�G�L�F�D�W�H�G���� �)�6�+���� �)�R�O�O�L�F�O�H��
�V�W�L�P�X�O�D�W�L�Q�J���K�R�U�P�R�Q�H�����K�&�*�����+�X�P�D�Q���F�K�R�U�L�R�Q�L�F���J�R�Q�D�G�R�W�U�R�S�L�Q������V�L�J�Q�L�I�L�F�D�Q�W���G�L�I�I�H�U�H�Q�F�H�����6�'����
�6�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q

�7�D�E�O�H������ Comparison of pregnancy outcomes of two groups

�)�6�+��
�S�U�L�P�L�Q�J

Letrozole 
�S�U�L�P�L�Q�Jp

Implantation rate per transfer������������������������ �������������������� 0.709

Clinical pregnancy rate per 
transfer

������������������������ ����������������������0.848

�6�L�Q�J�O�H�W�R�Q���S�U�H�J�Q�D�Q�F�\���U�D�W�H���S�H�U��
transfer

������������������������ ����������������������0.688

Twin pregnancy rate per 
transfer

�������������������� �������������������� 0.611

�/�L�Y�H���E�L�U�W�K���U�D�W�H���S�H�U���W�U�D�Q�V�I�H�U������������������������ ����������������������0.682

�9�D�O�X�H�V���D�U�H���J�L�Y�H�Q���D�V���Q�X�P�E�H�U�����S�H�U�F�H�Q�W�D�J�H�������)�6�+�����)�R�O�O�L�F�O�H���V�W�L�P�X�O�D�W�L�Q�J���K�R�U�P�R�Q�H

�+�D�W�×�U�Q�D�]���H�W���D�O�����/�H�W�U�R�]�R�O�H���S�U�L�P�L�Q�J��in vitro maturation
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Introduction

Infertility affects approximately 15% of the general population 
worldwide and 40-50% is attributed to female infertility. It 
is caused by many factors, and fallopian tube abnormalities 
cause about 30-35% of cases of female infertility������. 
�+�\�V�W�H�U�R�V�D�O�S�L�Q�J�R�J�U�D�S�K�\�� ���+�6�*���� �L�V�� �D�� �U�H�O�D�L�E�O�H�� �D�Q�G�� �F�R�V�W���H�I�I�H�F�W�L�Y�H��
method used in the determination of both tubal pathologies 
and tubal patency, and uterine and peritoneal pathologies in 
the investigations into the etiology of infertility������. Although 
�+�6�*���L�V���D���S�U�R�F�H�G�X�U�H���W�K�D�W���G�R�H�V���Q�R�W���U�H�T�X�L�U�H���F�H�U�Y�L�F�D�O���G�L�O�D�W�D�W�L�R�Q���R�U��
general anaesthesia, the procedure can be painful. Up to 72% of 
patients complain of pain from the procedure������. 
The mechanisms causing pain may include cervical 
instrumentation, and irritation of contrast medium in uterine 
cavity distension, and peritoneal irritation of contrast medium 
that has spread to the abdomen. In addition, taking the 
uterus into traction by holding the cervix with a tenaculum 
increases local prostaglandin synthesis and can lead to uterine 
contractions and pain������. Patients think that this procedure will 
be painful and are reluctant to have the test, which also causes 
anxiety. Many different randomised controlled studies have 
investigated many different agents and different application 
�P�H�W�K�R�G�V���W�R���U�H�G�X�F�H���S�D�L�Q���G�X�U�L�Q�J���+�6�*����������, and there are reviews 
in literature that have evaluated these studies�����������������+�R�Z�H�Y�H�U�����W�K�H��
�P�D�M�R�U�L�W�\���R�I���W�K�H�V�H���V�W�X�G�L�H�V���K�D�Y�H���O�L�P�L�W�D�W�L�R�Q�V���V�X�F�K���D�V���K�H�W�H�U�R�J�H�Q�L�W�\��
in the randomisation, lack of blinding, patient selection criteria, 
differences in drug doses and in the pain score measurements. 
Therefore, no optimal method has been found as yet, which can 
�E�H���U�H�F�R�P�P�H�Q�G�H�G���W�R���D�O�O�H�Y�L�D�W�H���S�D�L�Q���G�X�U�L�Q�J���W�K�H���+�6�*���S�U�R�F�H�G�X�U�H��
Complementary treatments have started to be more widely used 
in modern medicine, and of these, acupuncture applications 
have shown efficacy, especially in acute pain syndromes�������� and 
chronic pain��������. Kiran et al.����������determined that acupuncture 
�D�Q�G�� �Q�R�Q���V�W�H�U�R�L�G�� �D�Q�W�L���L�Q�I�O�D�P�P�D�W�R�U�\�� �G�U�X�J�V�� ���1�6�$�,�'�V���� �K�D�Y�H��
similar effects in patients with primary dysmenorrhea. In recent 
�U�D�Q�G�R�P�L�V�H�G�� �F�R�Q�W�U�R�O�O�H�G�� �V�W�X�G�L�H�V���� �6�P�L�W�K�� �H�W�� �D�O������������reported that 
acupuncture decreased anxiety and increased quality of life in 
patients applied with in vitro���I�H�U�W�L�O�L�]�D�W�L�R�Q����
Therefore, the aim of this study was to investigate, for the first 
time in literature, the effect of acupuncture in reducing pain 
�D�Q�G���D�Q�[�L�H�W�\���L�Q���S�D�W�L�H�Q�W�V���X�Q�G�H�U�J�R�L�Q�J���+�6�*����

Materials and Methods

Approval for the study was granted by the Clinical Research 
�(�W�K�L�F�V�� �&�R�P�P�L�W�W�H�H�� �R�I�� �.�D�K�U�D�P�D�Q�P�D�U�D�ü�� �6�•�W�o�•�� �þ�P�D�P�� �8�Q�L�Y�H�U�V�L�W�\��
���G�H�F�L�V�L�R�Q���Q�R������������ �V�H�V�V�L�R�Q������������������������ �3�D�W�L�H�Q�W�V���Z�K�R���D�G�P�L�W�W�H�G���W�R��
our Assisted Reproductive Techniques clinic with the desire 

�W�R�� �K�D�Y�H�� �D�� �F�K�L�O�G�� �D�Q�G�� �S�O�D�Q�Q�H�G�� �W�R�� �X�Q�G�H�U�J�R�� �+�6�*�� �Z�H�U�H�� �L�Q�F�O�X�G�H�G��
in our study. Informed consent was obtained from all the 
patients. Age, infertility duration, gravida and smoking status 
of all patients participating in the study were registered. At the 
beginning of the study, a pilot study was conducted with 10 
patients from each group and the minimum number of patients 
in each group with �_� �����������D�Q�G�����������S�R�Z�H�U���Z�D�V���I�R�X�Q�G���W�R���E�H��������
in the power analysis. There with, 133 patients were planned 
�W�R�� �E�H�� �L�Q�F�O�X�G�H�G�� �L�Q�� �W�K�H�� �V�W�X�G�\�� �D�W�� �I�L�U�V�W���� �+�R�Z�H�Y�H�U���� �W�K�H�� �V�W�X�G�\�� �Z�D�V��
conducted with the remaining 107 patients after excluding 
�W�K�H�� �R�Q�H�V�� �D�O�O�H�U�J�L�F�� �W�R�� �U�D�G�L�R�S�D�T�X�H�� �V�X�E�V�W�D�Q�F�H�� ���Q� ������ �D�Q�G�� �1�6�$�,�'��
���Q� �������� �W�K�R�V�H�� �Z�L�W�K�� �F�H�U�Y�L�F�D�O���H�Q�G�R�P�H�W�U�L�D�O�� �L�Q�I�H�F�W�L�R�Q�� ���Q� �������� �W�K�R�V�H��
�Z�L�W�K���S�U�H�Y�L�R�X�V�O�\���G�H�I�L�Q�H�G���1�6�$�,�'���G�U�X�J���U�H�O�D�W�H�G���V�L�G�H���H�I�I�H�F�W�V�����Q� ��������
�W�K�R�V�H�� �Z�L�W�K�� �F�H�U�Y�L�F�D�O�� �V�X�U�J�L�F�D�O�� �D�Q�D�P�Q�H�V�L�V�� ���Q� �������� �W�K�R�V�H�� �Z�K�R��
�Z�H�U�H�� �I�R�X�Q�G�� �W�R�� �K�D�Y�H�� �D�F�X�W�H�� �S�H�O�Y�L�F�� �L�Q�I�O�D�P�P�D�W�R�U�\�� �G�L�V�H�D�V�H�� ���Q� ������
and those who did not want to participate in the study. The 
�U�H�P�D�L�Q�L�J�� �������� �V�X�E�M�H�F�W�V�� �Z�H�U�H�� �G�L�Y�L�G�H�G�� �L�Q�W�R�� �W�K�U�H�H�� �J�U�R�X�S�V�� �D�I�W�H�U��
�F�R�P�S�X�W�H�U���J�H�Q�H�U�D�W�H�G�� �U�D�Q�G�R�P�L�]�D�W�L�R�Q���� �W�K�H�� �D�F�X�S�X�Q�F�W�X�U�H�� ���$�&�8����
�J�U�R�X�S�����Q� �����������L�Q�W�U�D�P�X�V�F�X�O�D�U���G�L�F�O�R�I�H�Q�D�F���V�R�G�L�X�P�����,�0�'�6�����J�U�R�X�S��
���Q� �����������D�Q�G���W�K�H���F�R�Q�W�U�R�O���J�U�R�X�S�����Q� ��������
For the patients in the ACU group, taking anxiety into 
consideration, the points selected and identified to decrease 
�W�K�H���S�D�L�Q���D�Q�G���V�W�U�H�V�V���W�K�D�W���F�D�Q���G�H�Y�H�O�R�S���G�X�U�L�Q�J���W�K�H���W�D�N�L�Q�J���R�I���+�6�*��
were those which are most widely used in the treatment of 
dysmenorrhea and anxiety. All the ACU procedures were 
�D�S�S�O�L�H�G�� �E�\�� �W�K�H�� �V�D�P�H�� �S�K�\�V�L�F�L�D�Q�� ���$���'������ �Z�K�R�� �K�D�V�� �H�[�S�H�U�L�H�Q�F�H�� �R�Q��
�$�&�8�� �S�U�R�F�H�G�X�U�H�V�� �I�R�U�� �P�R�U�H�� �W�K�D�Q�� �W�H�Q�� �\�H�D�U�V���� �7�K�H�� �+������ �'�X����������
�/�L�Y�������� �3�������� �+�7�������� �3�&�������� �/�,�� ������ �/�,�� �������� �6�3�������� �/�5�������� �6�7���������� �*�%��
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vagina, and following observation of the cervix, local cleaning 
was applied with 3% povidone-iodine. Then, depending on the 
cervix position, the anterior or posterior cervical lip was held 
�Z�L�W�K���D���W�H�Q�D�F�X�O�X�P�����D�Q�G���D���5�X�E�L�Q���+�6�*���F�D�Q�Q�X�O�D���Z�D�V���J�H�Q�W�O�\���S�O�D�F�H�G��
in the cervical canal. The speculum was removed and 10-20 
�P�/���Z�D�W�H�U���V�R�O�X�E�O�H�����U�D�G�L�R���R�S�D�T�X�H���V�R�O�X�W�L�R�Q�����8�U�R�J�U�D�I�L�Q�Š������������������
�P�/���� �%�D�\�H�U�� �$�*���� �7�X�U�N�H�\���� �Z�D�V�� �X�V�H�G�� �D�V�� �D�� �F�R�Q�W�U�D�V�W�� �P�H�G�L�X�P�� �D�Q�G��
�L�Q�M�H�F�W�H�G���V�O�R�Z�O�\���X�Q�G�H�U���V�S�R�W���I�O�X�R�U�R�V�F�R�S�\�����$�I�W�H�U���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�H��
procedure, all the instruments were removed and the patient 
was transferred to a bed.
�$���9�L�V�X�D�O���$�Q�D�O�R�J���V�F�D�O�H�����9�$�6�����Z�D�V���X�V�H�G���L�Q���W�K�H���H�Y�D�O�X�D�W�L�R�Q���R�I���S�D�L�Q��
�V�H�Y�H�U�L�W�\���� �D�Q�G�� �W�K�H�� �6�W�D�W�H���W�U�D�L�W�� �$�Q�[�L�H�W�\�� �L�Q�Y�H�Q�W�R�U�\���� �V�W�D�W�H�� ���6�7�$�,���6����
�L�Q�� �W�K�H�� �H�Y�D�O�X�D�W�L�R�Q�� �R�I�� �S�D�W�L�H�Q�W�� �D�Q�[�L�H�W�\���� �$�O�O�� �W�K�H�� �9�$�6�� �D�Q�G�� �6�7�$�,���6��
�V�F�R�U�L�Q�J�� �Z�D�V�� �S�H�U�I�R�U�P�H�G�� �E�\�� �D�� �V�L�Q�J�O�H�� �S�K�\�V�L�F�L�D�Q�� ���$���8������ �E�O�L�Q�G�H�G��
�W�R�� �W�K�H�� �J�U�R�X�S�V���� �,�Q�� �W�K�H�� �9�$�6�� �V�\�V�W�H�P���� �W�K�H�� �S�D�W�L�H�Q�W�� �L�V�� �L�Q�V�W�U�X�F�W�H�G�� �W�R��
�S�O�D�F�H���D���P�D�U�N���R�Q���D�����������P�P���K�R�U�L�]�R�Q�W�D�O���O�L�Q�H���F�R�U�U�H�V�S�R�Q�G�L�Q�J���W�R���W�K�H��
�O�H�Y�H�O���R�I�� �S�D�L�Q���I�H�O�W���� �Z�K�H�U�H������ � �Q�R���S�D�L�Q���D�Q�G�������� � �L�Q�W�R�O�H�U�D�E�O�H���S�D�L�Q����
�7�K�H�� �T�X�H�V�W�L�R�Q�V�� �R�Q�� �W�K�H�� �6�7�$�,���6�� �I�R�U�P�� �Z�H�U�H�� �D�V�N�H�G�� �G�L�U�H�F�W�O�\�� �W�R�� �W�K�H��
patients and the results were recorded. Both evaluations were 
�D�S�S�O�L�H�G���D�W�������P�L�Q���D�Q�G�������P�L�Q���E�H�I�R�U�H���W�K�H���+�6�*���S�U�R�F�H�G�X�U�H���D�Q�G���D�W��������
minutes after the procedure and all the results were recorded. 
In the evaluation of anxiety, the changes over the specified time 
period were evaluated.

�6�W�D�W�L�V�W�L�F�D�O���$�Q�D�O�\�V�L�V

Data obtained in the study were analysed statistically using 
�6�3�6�6�� ���������� �Y�Q�� ������ �V�R�I�W�Z�D�U�H�� ���,�%�0�� �6�W�D�W�L�V�W�L�F�V�� �I�R�U�� �:�L�Q�G�R�Z�V��
�Y�H�U�V�L�R�Q�� �������� �,�%�0�� �&�R�U�S�R�U�D�W�L�R�Q���� �$�U�P�R�Q�N���� �1�<���� �8�6�$���� �D�Q�G�� �3�$�6�7��
���� �V�R�I�W�Z�D�U�H�� ���+�D�P�P�H�U����Ø������ �+�D�U�S�H�U���� �'���$���7������ �5�\�D�Q���� �3���'���� ������������
�3�D�O�H�R�Q�W�R�O�R�J�L�F�D�O�� �V�W�D�W�L�V�W�L�F�V������ �7�R�� �D�V�V�H�V�V�� �W�K�H�� �F�R�Q�I�R�U�P�L�W�\�� �R�I�� �G�D�W�D�� �W�R��
�Q�R�U�P�D�O���G�L�V�W�U�L�E�X�W�L�R�Q�����W�K�H���6�K�D�S�L�U�R���:�L�O�N���W�H�V�W���Z�D�V���D�S�S�O�L�H�G���W�R���G�D�W�D��
�Z�L�W�K�� �V�L�Q�J�O�H�� �Y�D�U�L�D�E�O�H�V�� �D�Q�G�� �W�K�H�� �0�D�U�G�L�D�� �W�H�V�W�� ���'�R�U�Q�L�N�D�Q�G�� �+�D�Q�V�H�Q��
�R�P�Q�L�E�X�V�����W�R���G�D�W�D���Z�L�W�K���P�X�O�W�L�S�O�H���Y�D�U�L�D�E�O�H�V�����7�K�H���/�H�Y�H�Q�H���W�H�V�W���Z�D�V��
used to evaluate variance homogeneity. Parametric methods 
were used in the analyses of variables with homogenous 
variance and normal distribution and non-parametric methods 
were used for variables not showing homogenous variance 
and normal distribution. In the comparisons of independent 
multiple groups with each other, the One-Way ANOVA 
���5�R�E�X�V�W�� �W�H�V�W���� �%�U�R�Z�Q���)�R�U�V�\�W�K�H���� �D�Q�G�� �.�U�X�V�N�D�O���:�D�O�O�L�V�� �W�H�V�W�V�� �Z�H�U�H��
used, and for the post hoc analyses, the non-parametric post 
�K�R�F���W�H�V�W�����0�L�O�O�H�U�������������������7�R���H�[�D�P�L�Q�H���W�K�H���L�Q�W�H�U�D�F�W�L�R�Q���R�I���U�H�S�H�D�W�H�G��
measurements of dependent variables according to the groups, 
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�L�Q�F�U�H�D�V�H�G�� �L�Q�� �W�K�H�� �,�0�'�6�� �D�Q�G�� �F�R�Q�W�U�R�O�� �J�U�R�X�S�V���� �:�K�H�Q�� �W�K�H�� �6�7�$�,���6��
�V�F�R�U�H�V�� ������ �P�L�Q�X�W�H�V�� �D�I�W�H�U�� �W�K�H�� �+�6�*�� �S�U�R�F�H�G�X�U�H�� �Z�H�U�H�� �H�[�D�P�L�Q�H�G����
the values   in the ACU group were found to be statistically 
�V�L�J�Q�L�I�L�F�D�Q�W�O�\���O�R�Z�H�U���W�K�D�Q���W�K�H���,�0�'�6���D�Q�G���F�R�Q�W�U�R�O���J�U�R�X�S�����V�L�P�L�O�D�U���W�R��
the 5th minute before the procedure, but this difference was not 
�G�H�W�H�U�P�L�Q�H�G�� �E�H�W�Z�H�H�Q�� �W�K�H�� �,�0�'�6�� �D�Q�G�� �F�R�Q�W�U�R�O�� �J�U�R�X�S�V�� ���S����������������
���7�D�E�O�H�� ������ �:�K�H�Q�� �W�K�H�� �F�K�D�Q�J�H�V�� �L�Q�� �W�K�H�� �6�7�$�,���6�� �V�F�R�U�H�V�� ���E�H�W�Z�H�H�Q��
1 hour before-5 minutes ago, 1 hour before-30 minutes later 
�D�Q�G�� ���� �P�L�Q�X�W�H�V�� �E�H�I�R�U�H�������� �P�L�Q�X�W�H�V�� �O�D�W�H�U���� �U�H�V�S�H�F�W�L�Y�H�O�\���� �Z�H�U�H��
�D�Q�D�O�\�]�H�G�����W�K�H���F�K�D�Q�J�H�V���L�Q���6�7�$�,���6���V�F�R�U�H�V���L�Q���W�K�H���$�&�8���J�U�R�X�S���Z�H�U�H��
found to be statistically significant for all three change values   

�W�K�D�Q���W�K�H���,�0�'�6���D�Q�G���F�R�Q�W�U�R�O���J�U�R�X�S���Z�K�L�O�H���W�K�L�V���G�L�I�I�H�U�H�Q�F�H���Z�D�V���Q�R�W��
�G�H�W�H�U�P�L�Q�H�G�� �E�H�W�Z�H�H�Q�� �W�K�H�� �,�0�'�6�� �D�Q�G�� �F�R�Q�W�U�R�O�� �J�U�R�X�S�V�� ���S����������������
�S���������������Y�H���S�����������������U�H�V�S�H�F�W�L�Y�H�O�\�������7�D�E�O�H��������

Discussion

The results of the study showed that ACU reduced the pain 
�V�F�R�U�H�V�� �E�H�I�R�U�H�� �D�Q�G�� �D�I�W�H�U�� �W�K�H�� �+�6�*�� �S�U�R�F�H�G�X�U�H�� �D�V�� �H�I�I�H�F�W�L�Y�H�O�\�� �D�V��
�W�K�H�� �1�6�$�,�'�� �G�L�F�O�R�I�H�Q�D�F���� �,�W�� �Z�D�V�� �D�O�V�R�� �G�H�W�H�U�P�L�Q�H�G�� �W�K�D�W�� �X�Q�O�L�N�H��
diclofenac, ACU had the effect of reducing anxiety related to 
the procedure.
�7�K�H�U�H�� �D�U�H�� �P�D�Q�\�� �V�W�X�G�L�H�V�� �R�Q�� �W�K�H�� �V�X�E�M�H�F�W�� �R�I�� �S�D�L�Q�� �U�H�O�L�H�I�� �L�Q�� �+�6�*��
that have investigated the types of pharmacological drugs used 
and the methods of use. A systematic Cochrane review in 2015 
�R�Q���W�K�H���V�X�E�M�H�F�W���R�I���S�D�L�Q���U�H�O�H�L�H�I���L�Q���+�6�*���D�Q�D�O�\�V�H�G���������S�U�R�V�S�H�F�W�L�Y�H����
randomised studies. Although the level of evidence was low, it 
was concluded that topical anaesthetics and intravenous opioids 
could be effective in reducing pain during the procedure, but 
this effect was not seen after the procedure. It was reported that 
there was not sufficient evidence that other analgesic methods 
could be effective��������. In a review by Ahmad et al.���������R�Q���W�K�H���V�X�E�M�H�F�W��
of pain-relief in office-setting gynaecological interventions, 
�W�K�H�U�H���Z�D�V���U�H�S�R�U�W�H�G���W�R���E�H���Q�R���E�H�Q�H�I�L�W���R�I���R�U�D�O���1�6�$�,�'�V���Z�L�W�K�L�Q���W�K�H��
first 30 mins and 30 mins after the procedure, but when local 
anaesthetics were used, it was shown that even if not in the first 
30 mins, there could be beneficial effects after 30 mins.
�7�K�H�� �P�D�M�R�U�L�W�\�� �R�I�� �V�W�X�G�L�H�V�� �L�Q�� �O�L�W�H�U�D�W�X�U�H�� �U�H�O�D�W�H�G�� �W�R�� �U�H�G�X�F�L�Q�J�� �S�D�L�Q��
with non-pharmacological methods are studies where catheters 
have been used. It has been suggested that catheters used during 
�+�6�*���F�R�X�O�G���K�D�Y�H���G�L�I�I�H�U�H�Q�W���H�I�I�H�F�W�V���R�Q���S�D�L�Q�����,�Q���V�W�X�G�L�H�V���E�\���$�X�V�W�L�Q���H�W��
al.�������� and Varpula��������, it was determined that the use of flexible 
balloon catheters instead of a traditional metal cannula was 
not effective in reducing pain, while De Mello et al.�������� reported 
in a study published in 2006 that the use of flexible balloon 
�F�D�W�K�H�W�H�U�V�� �U�H�V�X�O�W�H�G�� �L�Q�� �O�H�V�V�� �S�D�L�Q���� �6�W�R�R�S�� �H�W�� �D�O���������� investigated the 
efficacy of fast-release orodispersible tramadol, as a different 
analgesic method, in cases where traditional metal cannula and 
balloon catheter were used, and reported that it was effective 
independently of the type of catheter used.

�)�L�J�X�U�H���������9�$�6���V�F�R�U�H�V�������P�L�Q�X�W�H���E�H�I�R�U�H���D�Q�G�������P�L�Q�X�W�H�V���D�I�W�H�U���+�6�*

�9�$�6�����9�L�V�X�D�O���$�Q�D�O�R�J���V�F�D�O�H�����+�6�*�����+�\�V�W�H�U�R�V�D�O�S�L�Q�J�R�J�U�D�S�K�\

�)�L�J�X�U�H���������6�7�$�,���6���V�F�R�U�H�V�������P�L�Q�X�W�H�V���D�I�W�H�U���+�6�*

�+�6�*�����+�\�V�W�H�U�R�V�D�O�S�L�Q�J�R�J�U�D�S�K�\�����6�7�$�,���6�����6�W�D�W�H���W�U�D�L�W���$�Q�[�L�H�W�\���L�Q�Y�H�Q�W�R�U�\��
-state

�7�D�E�O�H���������6�7�$�,���6���Y�D�O�X�H�V���D�W�������K�R�X�U���D�Q�G�������P�L�Q�X�W�H�V���E�H�I�R�U�H���D�Q�G���������P�L�Q�X�W�H�V���D�I�W�H�U���+�6�*���D�Q�G���W�K�H���F�K�D�Q�J�H�V���L�Q���W�K�R�V�H���L�Q�W�H�U�Y�D�O�V
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ACU is a complementary medicine application with increasingly 
widespread use. There have started to be wide areas of use 
especially in the elimination of pain symptoms. Previous studies 
have shown that the effect mechanisms of ACU are formed on 
�D�� �E�L�R�O�R�J�L�F�D�O�� �E�D�V�L�V���� �&�K�H�Q�J�� �D�Q�G�� �3�R�P�H�U�D�Q�]����������reported that the 
analgesic efficacy of ACU occurred by increasing endogenous 
opioids and demonstrated that this effect could be removed 
with naloxane, which is an opioid antagonist. Using functional 
magnetic imaging technology, another study showed that the 
stimulation of ACU points affected the the limbic system and 
structures in both the cortical and subcortical areas in the 
brain��������. In a clinical study, Cho et al.�������� determined activity 
signals in the cingulate gyrus and thalamic region with pain 
stimuli, and following ACU, reported a decrease both in the 
signals and in the pain felt by the patient.
Although there are no studies in literature examining the effect 
�R�I�� �$�&�8�� �R�Q�� �D�Q�[�L�H�W�\�� �H�Q�J�H�Q�G�H�U�H�G�� �E�\�� �W�K�H�� �D�S�S�O�L�F�D�W�L�R�Q�� �R�I�� �+�6�*����
there are studies related to the effect of lowering anxiety in 
general. The hypotheses of some of these studies are explained 
by biochemical mechanisms and some by physiological 
�S�D�U�D�P�H�W�H�U�V���� �<�X�D�Q�� �H�W�� �D�O���������� investigated changes in plasma 
�D�G�U�H�Q�R�F�R�U�W�L�F�R�W�U�R�S�L�F���K�R�U�P�R�Q�H�����F�R�U�W�L�F�R�V�W�H�U�R�L�G���D�Q�G���S�O�D�W�H�O�H�W�������+�7��
levels in response to anxiety treatment. Comparisons were made 
of ACU, pharmacological treatment and combined treatment 
groups, and similar results were found in the ACU group and 
the pharmacological treatment group. That the side-effects seen 
in the pharmacological treatment group were not seen in the 
ACU group was emphasised as a positive aspect. The effects of 
ACU on anxiety were investigated by observing changes in the 
parameters of oxygen saturation and heart rate by Karst et al.�������� 
�D�Q�G���L�Q���K�H�D�U�W���U�D�W�H���D�Q�G���V�N�L�Q���F�R�Q�G�X�F�W�L�Y�L�W�\���E�\���6�K�D�\�H�V�W�H�K�I�D�U���H�W���D�O����������. 
As ACU reduced heart rate in both groups, it was concluded to 
be effective on anxiety.
To the best of our knowledge, this is the first study in literature 
�W�R�� �K�D�Y�H�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �$�&�8�� �R�Q�� �W�K�L�V�� �V�X�E�M�H�F�W���� �+�R�Z�H�Y�H�U���� �W�K�H�U�H��
were some limitations to the study, the first of which is that 
�W�K�H�� �G�L�I�I�H�U�H�Q�W�� �V�W�D�J�H�V�� �R�I�� �+�6�*�� ���V�S�H�F�X�O�X�P�� �S�O�D�F�H�P�H�Q�W���� �W�H�Q�D�F�X�O�X�P��
�S�O�D�F�H�P�H�Q�W�����R�S�D�T�X�H���P�H�G�L�X�P���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�����Z�H�U�H���Q�R�W���H�Y�D�O�X�D�W�H�G��
�Z�L�W�K�� �9�$�6���� �,�Q�� �D�G�G�L�W�L�R�Q���� �W�K�H�� �V�L�G�H���H�I�I�H�F�W�V�� �R�I�� �1�6�$�,�'�V�� �D�Q�G�� �$�&�8��
were not examined, and when examining the pain scores, the 
�+�6�*���U�H�V�X�O�W�V���Z�H�U�H���Q�R�W���W�D�N�H�Q���L�Q�W�R���F�R�Q�V�L�G�H�U�D�W�L�R�Q��
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�D�Q�[�L�H�W�\���D�Q�G���T�X�D�O�L�W�\���R�I���O�L�I�H���I�R�U���Z�R�P�H�Q���X�Q�G�H�U�J�R�L�Q�J���,�9�)�����$���U�D�Q�G�R�P�L�]�H�G��
�F�R�Q�W�U�R�O�O�H�G���W�U�L�D�O�����$�F�W�D���2�E�V�W�H�W���*�\�Q�H�F�R�O���6�F�D�Q�G������������������������������
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Introduction

Preterm birth is the most important cause of perinatal morbidity 
and mortality. There is growing evidence that subclinical intra-
�D�P�Q�L�R�W�L�F�� ���,�$���� �P�L�F�U�R�E�L�D�O�� �F�R�O�R�Q�L�]�D�W�L�R�Q�� �D�Q�G�� �L�Q�I�O�D�P�P�D�W�L�R�Q�� �L�V��
responsible for a significant number of preterm deliveries. Up 
to 40% of pregnancies that resulted in preterm deliveries were 
found to have positive inflammatory markers in the second-
trimester amniotic fluid������. Moreover, increased subclinical 
IA inflammation is suggested to affect the fetus, with the 
inflammation probably commencing from the lungs and then 
propagating to the vulnerable fetal brain. This condition has 
�E�H�H�Q�� �F�D�O�O�H�G�� �D�V�� �)�H�W�D�O�� �,�Q�I�O�D�P�P�D�W�R�U�\�� �5�H�V�S�R�Q�V�H�� �V�\�Q�G�U�R�P�H�� ���)�,�5�6����
�D�Q�G�� �L�V�� �D�Q�� �L�Q�G�L�U�H�F�W�� �F�R�Q�V�H�T�X�H�Q�F�H�� �R�I�� �,�$�� �P�L�F�U�R�E�L�D�O�� �F�R�O�R�Q�L�]�D�W�L�R�Q����
most likely in an ascending manner through the cervix����������. 
�8�O�W�L�P�D�W�H�O�\���� �W�K�H���R�X�W�F�R�P�H���Z�L�O�O���E�H���I�H�W�D�O���E�U�D�L�Q���L�Q�M�X�U�\���� �Z�K�L�F�K���P�D�\��
�P�D�Q�L�I�H�V�W���L�W�V�H�O�I���D�V���F�H�U�H�E�U�D�O���S�D�O�V�\�����&�3�����L�Q���W�K�H���O�R�Q�J���W�H�U�P������. Although 
peripartum hypoxia has conventionally been accused for the 
development of neonatal encephalopathy, data controlling for 
confounders show that most cases are indeed associated with 
antenatal insults to the developing fetal brain������.
Given the medical and social negative consequences of fetal brain 
�L�Q�M�X�U�\���� �H�I�I�H�F�W�L�Y�H�� �D�Q�W�H�Q�D�W�D�O�� �W�U�H�D�W�P�H�Q�W�V�� �D�U�H�� �Q�H�H�G�H�G���� �0�D�J�Q�H�V�L�X�P��
sulfate has been shown to have neuroprotective effects������, and 
many clinicians now routinely administer magnesium sulfate 
�W�U�H�D�W�P�H�Q�W�� �E�H�I�R�U�H�� �L�P�P�L�Q�H�Q�W�� �H�D�U�O�\�� �S�U�H�W�H�U�P�� �G�H�O�L�Y�H�U�\���� �+�R�Z�H�Y�H�U����
some recent data have also indicated that magnesium sulfate 
may not be neuroprotective in the setting of chorioamnionitis������. 
�+�H�Q�F�H���� �W�D�U�J�H�W�H�G�� �W�K�H�U�D�S�L�H�V�� �W�K�D�W�� �K�D�Y�H�� �D�� �S�R�W�H�Q�W�L�D�O�� �W�R�� �V�S�H�F�L�I�L�F�D�O�O�\��
inhibit initial steps of the inflammatory cascades in the amniotic 
fluid and the chorioamniotic membranes may be required to 
�G�H�F�U�H�D�V�H���I�H�W�D�O���E�U�D�L�Q���L�Q�M�X�U�\�����0�R�U�H�R�Y�H�U�����X�V�H���R�I���I�H�W�D�O���Q�H�X�U�R�S�U�R�W�H�F�W�L�Y�H��
agents in a combined form in relatively low cumulative doses 
may demonstrate a cocktail effect, decreasing the overall side 
effects to the fetus, and with various therapeutics acting on 
different steps of inflammation.
�3�H�Q�W�R�[�L�I�\�O�O�L�Q�H�� ���3�7�;���� �L�V�� �D�� �V�\�Q�W�K�H�W�L�F�� �P�H�W�K�\�O�[�D�Q�W�K�L�Q�H�� �G�H�U�L�Y�D�W�L�Y�H��
that competitively inhibits phosphodiesterases with 
nonsteroidal immunomodulatory activities. Phosphodiesterase 
inhibition is believed to be associated with an anti-inflammatory 
effect, leading to decreased proinflammatory cytokine 
�D�F�W�L�Y�L�W�\�� �L�Q�F�O�X�G�L�Q�J�� �W�X�P�R�U�� �Q�H�F�U�R�V�L�V�� �I�D�F�W�R�U���D�O�S�K�D�� ���7�1�)���_���� �D�Q�G��
�L�Q�W�H�U�I�H�U�R�Q�V�� ���,�)�1��������. On this basis, PTX is presently under 
clinical investigation against neonatal sepsis, and a Cochrane 
meta-analysis has shown decreased sepsis-associated neonatal 
�P�R�U�W�D�O�L�W�\���Z�L�W�K���X�V�H���R�I���3�7�;���D�V���D�Q���D�G�M�X�Q�F�W���W�R���D�Q�W�L�E�L�R�W�L�F�V������. A recent 

�P�H�W�D���D�Q�D�O�\�V�L�V�� �K�D�V�� �D�O�V�R�� �F�R�Q�I�L�U�P�H�G�� �U�H�G�X�F�H�G�� �P�R�U�W�D�O�L�W�\�� ���U�H�O�D�W�L�Y�H��
�U�L�V�N���������������D�Q�G�����������F�R�Q�I�L�G�H�Q�F�H���L�Q�W�H�U�Y�D�O���������������W�R���������������L�Q���V�H�S�V�L�V��
following neonatal PTX treatment��������. Therefore, maternal use 
of PTX for inflammation-driven pregnancy complications that 
might have effects on the fetus seems plausible, considering 
likely negligible toxicity to the preterm fetus.
In the sheep model, PTX was reported to decrease serum pro-
inflammatory cytokines following experimentally induced 
endotoxemia��������. Another experimental study revealed that 
PTX was partly effective against pre-eclamptic-like symptoms 
in ewes��������. Considering these preliminary animal data, PTX 
can be considered to have fetal neuroprotective effects by 
�P�L�W�L�J�D�W�L�Q�J���,�$���L�Q�I�O�D�P�P�D�W�L�R�Q�����0�R�U�H�R�Y�H�U�����,�$���L�Q�M�H�F�W�L�R�Q���R�I���3�7�;���F�D�Q��
�E�H���K�\�S�R�W�K�H�V�L�]�H�G���W�R���G�H�O�L�Y�H�U���W�K�H���G�U�X�J���L�Q���D���W�D�U�J�H�W���V�S�H�F�L�I�L�F���P�D�Q�Q�H�U��
to act on the fetal alveolar capillary bed and the gastrointestinal 
system by fetal swallowing.
The experimental ovine and caprine pregnancy models have 
been in use for translational research due to the physiological 
similarities with the human pregnancy, avoidance of multiple 
pregnancies with proper mating strategies, feasibility of IA 
administrations and sampling, and availability of adequate 
�D�P�R�X�Q�W���R�I���I�H�W�D�O���E�O�R�R�G���D�Q�G���W�L�V�V�X�H�V�����+�H�Q�F�H�����S�U�H�W�H�U�P���J�R�D�W���P�R�G�H�O��
may offer some advantages for experimental obstetric research.
The aim of the current study was to evaluate maternal oral 
and IA administration of PTX for the prevention of fetal 
�L�Q�I�O�D�P�P�D�W�L�R�Q���D�Q�G���L�Q�M�X�U�\���L�Q���D���F�D�S�U�L�Q�H���P�R�G�H�O�����:�H���K�\�S�R�W�K�H�V�L�]�H�G��
that both oral and IA routes of PTX therapy were effective 
�D�J�D�L�Q�V�W�� �L�Q�I�O�D�P�P�D�W�L�R�Q���P�H�G�L�D�W�H�G�� �I�H�W�D�O�� �L�Q�M�X�U�\�� �L�Q�� �W�K�H�� �S�U�H�W�H�U�P��
period, particularly in the developing lung and brain tissues. To 
test this hypothesis, we used the small ruminant experimental 
�P�R�G�H�O�� �W�K�D�W�� �X�W�L�O�L�]�H�G�� �P�D�W�H�U�Q�D�O�� �J�U�D�Q�X�O�R�F�\�W�H���F�R�O�R�Q�\�� �V�W�L�P�X�O�D�W�L�Q�J��
�I�D�F�W�R�U�� ���*���&�6�)���� �I�R�O�O�R�Z�H�G�� �E�\�� �K�L�J�K���G�R�V�H�� �,�$�� �H�Q�G�R�W�R�[�L�Q�� �W�R��
aggravate intrauterine inflammation. We then evaluated various 
�L�Q�I�O�D�P�P�D�W�R�U�\�����D�S�R�S�W�R�W�L�F�����D�Q�G���L�Q�M�X�U�\���S�D�U�D�P�H�W�H�U�V���L�Q���W�K�H���D�P�Q�L�R�W�L�F��
fluid, fetal blood plasma, placenta, fetal lungs, and fetal brain of 
the preterm goat fetuses.  

Materials and Methods

�$�Q�L�P�D�O���0�D�W�H�U�L�D�O

�6�•�O�H�\�P�D�Q�� �'�H�P�L�U�H�O�� �8�Q�L�Y�H�U�V�L�W�\�� �$�Q�L�P�D�O�� �(�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q�� �/�R�F�D�O��
�(�W�K�L�F�V�� �&�R�P�P�L�W�W�H�H�� �D�S�S�U�R�Y�H�G�� �W�K�H�� �V�W�X�G�\�� �S�U�R�W�R�F�R�O�� ���D�S�S�U�R�Y�D�O��
�Q�X�P�E�H�U���� �������������� �G�D�W�H���� �������������������������� �3�D�U�W�L�F�X�O�D�U�� �Q�D�W�L�R�Q�D�O��
regulations and principles of laboratory animal care were 
followed. A priori power analysis was conducted to test the 
difference between two independent group means for a 50% 

�%�X�O�J�X�O�D�U���� �<�•�N�V�H�N�� �G�R�]�� �������� �P�J���N�J���J�•�Q���� �P�D�W�H�U�Q�D�O�� �S�U�R�I�L�O�D�N�W�L�N�� �R�U�D�O�� �W�H�G�D�Y�L���� �H�Q�G�R�W�R�N�V�L�Q�H�� �E�D�ÿ�O�×�� �K�L�V�W�R�O�R�M�L�N�� �K�D�V�D�U�×�� �D�]�D�O�W�×�U�N�H�Q�� ���V�L�N�O�R���R�N�V�L�M�H�Q�D�]�� ���� �G�×�ü�×�Q�G�D�N�L����
�H�Q�I�O�D�P�D�W�X�Y�D�U���E�H�O�L�U�W�H�o�O�H�U�G�H���N�R�Q�W�U�R�O���V�H�Y�L�\�H�O�H�U�L�Q�H���E�H�Q�]�H�U�����S�!�������������G�•�]�H�O�P�H�O�H�U���V�D�ÿ�O�D�G�×�����0�D�W�H�U�Q�D�O���R�U�D�O���X�\�J�X�O�D�P�D���V�R�Q�U�D�V�×�Q�G�D�����I�H�W�D�O���S�O�D�]�P�D���Y�H���D�P�Q�L�\�R�Q���V�×�Y�×�V�×�Q�G�D�N�L��
�S�U�R���H�Q�I�O�D�P�D�W�X�Y�D�U���L�Q�W�H�U�O�|�N�L�Q�O�H�U���G�H���V�D�G�H�F�H���H�Q�G�R�W�R�N�V�L�Q�H���P�D�U�X�]�� �N�D�O�D�Q�O�D�U�G�D�N�L�Q�G�H�Q���G�D�K�D���G�•�ü�•�N�W�•�� ���W�•�P���N�D�U�ü�×�O�D�ü�W�×�U�P�D�O�D�U���L�o�L�Q���S���������������� �$�P�Q�L�\�R�Q���L�o�L�Q�H���Y�H�U�L�O�H�Q��
�3�7�;�����E�D�]�×���I�H�W�•�V�O�H�U�G�H���H�Q�I�O�D�P�D�W�X�Y�D�U���E�H�O�L�U�W�H�o�O�H�U�G�H���D�U�W�×�ü�O�D�U���Y�H���G�H�ÿ�L�ü�N�H�Q���E�L�U���H�W�N�L���S�U�R�I�L�O�L���J�|�V�W�H�U�G�L����
�6�R�Q�X�o���� �3�U�H�W�H�P���G�R�ÿ�X�P���|�Q�F�H�V�L�Q�G�H���R�U�D�O���3�7�;���� �L�Q�W�U�D�X�W�H�U�L�Q���H�Q�I�O�D�P�D�V�\�R�Q�X���D�]�D�O�W�D�U�D�N���I�H�W�•�V�W�H���Q�|�U�R�N�R�U�X�\�X�F�X���H�W�N�L�� �J�|�V�W�H�U�P�H�N�W�H�G�L�U���� �3�7�;���� �S�U�H�W�H�U�P���G�|�Q�H�P�G�H���I�H�W�D�O��
�E�H�\�L�Q���K�D�V�D�U�×�Q�×���|�Q�O�H�\�H�E�L�O�H�F�H�N���E�L�U���L�O�D�o���D�G�D�\�×���R�O�D�E�L�O�L�U��
�$�Q�D�K�W�D�U���.�H�O�L�P�H�O�H�U�����+�D�\�Y�D�Q���P�R�G�H�O�L�����H�Q�G�R�W�R�N�V�L�Q�O�H�U�����I�H�W�D�O���E�H�\�L�Q���K�D�V�D�U�×�����Q�|�U�R�N�R�U�X�Q�P�D�����S�H�Q�W�R�N�V�L�I�L�O�L�Q�����S�U�H�W�H�U�P���G�R�ÿ�X�P��
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decrease or increase in the mean, using a two-tailed test and 
an alpha of 0.05. Result showed that 4 animals in a group 
were required to achieve a power of 80%. Therefore, the 
experimental preterm goat model included 32 date-mated 
�V�L�Q�J�O�H�W�R�Q�� �S�U�H�J�Q�D�Q�W�� �K�D�L�U�� �J�R�D�W�V�� ���&�D�S�U�D�� �K�L�U�F�X�V���� �Z�L�W�K�� ���� �J�U�R�X�S�V��
���Q� ���� �H�D�F�K���� �I�R�U�P�H�G�� �D�W�� �G�D�\�� �������� �R�I�� �J�H�V�W�D�W�L�R�Q�� ���W�H�U�P�� �S�U�H�J�Q�D�Q�F�\����
�D�S�S�U�R�[�L�P�D�W�H�O�\�����������G�D�\�V�������7�K�H���D�Q�L�P�D�O�V���Z�H�U�H���U�H�D�U�H�G���R�Q���S�D�V�W�X�U�H��
and/or standard food, given water and mineral salts ad libitum, 
and were sheltered in a semi-open pen. All experiments were 
carried out at the Faculty of Veterinary Medicine, Mehmet Akif 
Ersoy University. Maternal age and prepregnancy body weight 
was 4-5 years and 40±5 kg, respectively.  

�(�[�S�H�U�L�P�H�Q�W�D�O���*�U�R�X�S�V

The experiments were carried out in 2 phases. The first phase 
included validation of inflammation-mediated preterm fetal 
�L�Q�M�X�U�\�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �P�R�G�H�O���� �L�Q�F�O�X�G�L�Q�J�� �W�K�H�� �Y�H�K�L�F�O�H�� �F�R�Q�W�U�R�O��
���J�U�R�X�S���������Q� �������D�Q�G���W�K�H���S�R�V�L�W�L�Y�H���F�R�Q�W�U�R�O�����J�U�R�X�S���������Q� �������J�U�R�X�S�V����
Details and results of these first 2 groups with proper validation 
of the novel modified experimental model initially defined 
by Watanabe et al.�������� have been described previously��������. 
�5�H�F�R�P�E�L�Q�D�Q�W���*���&�6�)���D�W���D���G�D�L�O�\���G�R�V�H���R�I���������P�L�F�U�R�J�����G�L�V�V�R�O�Y�H�G���L�Q������
�P�/���Q�R�U�P�D�O���V�D�O�L�Q�H�������1�H�X�S�R�J�H�Q���5�R�F�K�H�����)�����+�R�I�I�P�D�Q�Q���/�D���5�R�F�K�H���/�W�G����
�%�D�V�H�O�����6�Z�L�W�]�H�U�O�D�Q�G�����W�R���L�Q�G�X�F�H���O�R�Z���J�U�D�G�H���P�D�W�H�U�Q�D�O���L�Q�I�O�D�P�P�D�W�L�R�Q��
�Z�D�V���L�Q�M�H�F�W�H�G���L�Q�W�R���P�D�W�H�U�Q�D�O���M�X�J�X�O�D�U���Y�H�L�Q���I�R�U�������F�R�Q�V�H�F�X�W�L�Y�H���G�D�\�V��
���J�H�V�W�D�W�L�R�Q�D�O���G�D�\�V�����������������������Z�L�W�K���F�R�Q�W�U�R�O�V���U�H�F�H�L�Y�L�Q�J���L�Q�W�U�D�M�X�J�X�O�D�U��
normal saline. At gestational day 115, amniocentesis with 
�D�� �������J�D�X�J�H�� �D�P�Q�L�R�F�H�Q�W�H�V�L�V�� �Q�H�H�G�O�H�� ���(�F�K�R�7�L�S���� �&�R�R�N�� �0�H�G�L�F�D�O����
�8�Q�L�W�H�G�� �6�W�D�W�H�V���� �Z�D�V�� �S�H�U�I�R�U�P�H�G�� �X�Q�G�H�U�� �X�O�W�U�D�V�R�X�Q�G�� �J�X�L�G�D�Q�F�H��
���(�F�K�R�� �&�D�P�H�U�D�� �6�6�'������������ �$�O�R�N�D���� �7�R�N�\�R���� �-�D�S�D�Q���� �Z�L�W�K�� �H�[�F�O�X�V�L�R�Q��
of inappropriate allantoic entry by the color and viscosity of 
the fluid��������. Amniotic fluid, watery in consistency and pale 
amber in color was aspirated from the inner amniotic sac close 
to the fetus. Using the amniocentesis needle in the amniotic 
�V�D�F�����K�L�J�K���G�R�V�H�����������P�J�����,�$���H�Q�G�R�W�R�[�L�Q�����O�L�S�R�S�R�O�\�V�D�F�F�K�D�U�L�G�H�V���I�U�R�P��
�(�V�F�K�H�U�L�F�K�L�D���F�R�O�L���2�������%�������/���������������6�L�J�P�D���$�O�G�U�L�F�K�����0�L�V�V�R�X�U�L�����8�6�$����
was used to induce IA and fetal inflammation in group 1, while 
�W�K�H���S�R�V�L�W�L�Y�H���F�R�Q�W�U�R�O�V�����J�U�R�X�S���������U�H�F�H�L�Y�H�G���L�G�H�Q�W�L�F�D�O���D�P�R�X�Q�W���R�I���,�$��
normal saline through amniocentesis. Validation of the model 
�Z�L�W�K�� �U�H�V�X�O�W�D�Q�W�� �Q�H�F�U�R�W�L�]�L�Q�J�� �I�X�Q�L�V�L�W�L�V�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �D�E�X�Q�G�D�Q�W��
leukocyte infiltration leading to necrotic arc formation in the 
vascular wall of the umbilical vessel and secondary fetal brain 
�L�Q�M�X�U�\���Z�D�V���V�K�R�Z�Q���L�Q���D�O�O���R�I���W�K�H���I�H�W�X�V�H�V�����Q� �������L�Q���W�K�H���H�[�S�H�U�L�P�H�Q�W�D�O��
�J�U�R�X�S�� ���J�U�R�X�S�� ������ �S�R�V�L�W�L�Y�H�� �F�R�Q�W�U�R�O�V����������. Priming with maternal 
�*���&�6�)���I�R�O�O�R�Z�H�G���E�\���K�L�J�K���G�R�V�H�����������P�J�����H�Q�G�R�W�R�[�L�Q���F�O�R�V�H�O�\���P�L�P�L�F�V��
�W�K�H���)�,�5�6�����L�Q���Z�K�L�F�K���O�R�Z���J�U�D�G�H���S�U�H�F�O�L�Q�L�F�D�O���V�\�V�W�H�P�L�F���P�D�W�H�U�Q�D�O���D�Q�G��
IA inflammation is followed by a relatively abrupt insult that 
�O�H�D�G�V�� �W�R�� �I�H�W�D�O�� �E�U�D�L�Q�� �L�Q�M�X�U�\�� �W�K�D�W�� �L�V�� �H�Y�L�G�H�Q�W�� �I�R�O�O�R�Z�L�Q�J�� �H�Q�G�R�W�R�[�L�Q��
exposure��������.
The second phase of the experiments included treatment 
���3�7�;���� �J�U�R�X�S�V�� �W�R�� �W�H�V�W�� �W�K�H�� �R�U�D�O�� �D�V�� �Z�H�O�O�� �D�V�� �,�$�� �H�I�I�L�F�D�F�\�� �D�Q�G�� �V�D�I�H�W�\��
of antenatal PTX therapy. Group 3 and group 4 were designed 
to assess the prophylactic use of oral PTX at 2 different doses 
�D�J�D�L�Q�V�W�� �V�X�E�V�H�T�X�H�Q�W�� �L�Q�I�O�D�P�P�D�W�R�U�\���G�U�L�Y�H�Q�� �I�H�W�D�O�� �L�Q�M�X�U�\���� �'�R�H�V��

�L�Q�� �E�R�W�K�� �R�I�� �W�K�H�V�H�� �J�U�R�X�S�V�� ���Q� ���� �H�D�F�K���� �Z�H�U�H�� �V�W�D�U�W�H�G�� �R�Q�� �R�U�D�O�� �3�7�;��
at day 100, and daily treatment continued for 15 days from 
gestation day 100 to 114 at a daily dose of 30 mg/kg maternal 
�Z�H�L�J�K�W�����O�R�Z���G�R�V�H�����D�Q�G�������� �P�J���N�J���P�D�W�H�U�Q�D�O���Z�H�L�J�K�W�����K�L�J�K���G�R�V�H����
PTX, respectively. A mortar and pestle were used to grind 
�F�R�P�P�H�U�F�L�D�O�O�\���D�Y�D�L�O�D�E�O�H���W�D�E�O�H�W�V�����7�U�H�Q�W�D�O���&�5�����������P�J���I�L�O�P���W�D�E�O�H�W����
�6�D�Q�R�I�L�� �$�Y�H�Q�W�L�V���� �,�V�W�D�Q�E�X�O���� �7�X�U�N�H�\���� �L�Q�W�R�� �D�� �X�Q�L�I�R�U�P�� �S�R�Z�G�H�U����
After weighing on precision scales to calculate the dose, the 
�3�7�;�� �S�R�Z�G�H�U�� �Z�D�V�� �G�L�V�V�R�O�Y�H�G�� �L�Q�� ������ �P�/�� �R�I�� �V�W�H�U�L�O�H�� �Z�D�W�H�U�� �D�Q�G��
administered to the does via an oral feeding catheter connected 
�W�R�� �D�� ������ �P�/���V�\�U�L�Q�J�H���� �7�K�H�� �G�R�H�V�� �Z�H�U�H�� �R�E�V�H�U�Y�H�G�� �I�R�U�� ������ �P�L�Q�X�W�H�V��
postadministration, and the procedure was repeated if the 
solution was not properly swallowed or spitted out by the 
�D�Q�L�P�D�O���� �$�Q�L�P�D�O�V�� �L�Q�� �R�W�K�H�U�� �W�U�H�D�W�P�H�Q�W���J�U�R�X�S�V�� ���J�U�R�X�S�V�� ���������� �Z�H�U�H��
�J�L�Y�H�Q���������P�/���R�I���V�W�H�U�L�O�H���Z�D�W�H�U���Z�L�W�K�R�X�W���3�7�;�����:�H���G�H�W�H�U�P�L�Q�H�G���W�K�H��
daily low- and high-doses of oral PTX, depending on previous 
pharmacokinetic data from large animals��������������. Group 3 and 4 
�D�Q�L�P�D�O�V���D�O�V�R���U�H�F�H�L�Y�H�G���*���&�6�)�����G�D�\�V���������������������D�Q�G���,�$���H�Q�G�R�W�R�[�L�Q��
�W�R���L�Q�G�X�F�H���I�H�W�D�O���L�Q�M�X�U�\���V�L�P�L�O�D�U���W�R���S�R�V�L�W�L�Y�H���F�R�Q�W�U�R�O�V��
Group 5 and group 6 aimed to examine the therapeutic 
effectiveness of single-use IA PTX at 2 different doses against 
�F�R�Q�F�X�U�U�H�Q�W�� �L�Q�I�O�D�P�P�D�W�L�R�Q���P�H�G�L�D�W�H�G�� �I�H�W�D�O�� �L�Q�M�X�U�\���� �3�U�H�J�Q�D�Q�W��
�G�R�H�V�� �L�Q�� �J�U�R�X�S�� ���� ���Q� ������ �D�Q�G�� �J�U�R�X�S�� ���� ���Q� ������ �U�H�F�H�L�Y�H�G�� �W�K�H�� �����G�D�\��
�*���&�6�)�� �U�H�J�L�P�H�Q�� �D�Q�G�� �K�L�J�K���G�R�V�H�� �,�$�� �H�Q�G�R�W�R�[�L�Q�� �D�V�� �S�U�H�Y�L�R�X�V�O�\��
defined. Additionally at day 115, either single low-dose 
���������� �P�J���N�J�� �H�V�W�L�P�D�W�H�G�� �I�H�W�D�O�� �Z�H�L�J�K�W���� �R�U�� �K�L�J�K���G�R�V�H�� ���������� �P�J���N�J��
�H�V�W�L�P�D�W�H�G���I�H�W�D�O���Z�H�L�J�K�W�����3�7�;���Z�D�V���L�Q�M�H�F�W�H�G���L�Q�W�R���W�K�H���D�P�Q�L�R�W�L�F���I�O�X�L�G��
following endotoxin administration, using an amniocentesis 
needle under ultrasound guidance. Estimated fetal weight was 
�W�\�S�L�F�D�O�O�\�� �F�R�Q�V�L�G�H�U�H�G�� �D�V�� �������� �N�J���� �F�R�U�U�H�V�S�R�Q�G�L�Q�J�� �W�R�� �������� �P�J�� ��������
�P�/�����D�Q�G���������������P�J�����������P�/�����R�I���,�$���V�L�Q�J�O�H���G�R�V�H���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q���R�I��
�3�7�;�����7�U�H�Q�W�L�O�L�Q���D�P�S�R�X�O�H�����������P�J�������P�/�����6�D�Q�W�D���)�D�U�P�D�����,�V�W�D�Q�E�X�O����
�7�X�U�N�H�\������ �'�R�V�H�� �F�D�O�F�X�O�D�W�L�R�Q�� �I�R�U�� �,�$�� �D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�� �G�H�S�H�Q�G�H�G�� �R�Q��
the assumption that around 2.5% of IA administered inert 
substances would be swallowed by the fetus within 1 hour��������, 
corresponding to 10 mg/kg fetal weight and 20 mg/kg fetal 
weight for the low- and high-dose regimens, respectively in line 
with the recommended oral pediatric doses for PTX��������.
�7�K�H�� �O�D�V�W�� ���� �J�U�R�X�S�V�� ���J�U�R�X�S�� ���� �D�Q�G�� �J�U�R�X�S�� ������ �L�Q�F�O�X�G�H�G�� �X�V�H�� �R�I�� �,�$��
PTX without intrauterine inflammation, i.e. non-administration 
�R�I���*���&�6�)���D�Q�G���H�Q�G�R�W�R�[�L�Q�����7�K�H�V�H���J�U�R�X�S�V���D�V�V�H�V�V�H�G���W�K�H���V�D�I�H�W�\���D�Q�G��
fetoplacental effects of IA administration of standalone PTX in 
the absence of intrauterine inflammation. Does in group 7 and 
�J�U�R�X�S�������U�H�F�H�L�Y�H�G�������P�/���R�I���Q�R�U�P�D�O���V�D�O�L�Q�H���L�Q�W�R���W�K�H���P�D�W�H�U�Q�D�O���M�X�J�X�O�D�U��
vein for 5 days followed by amniocentesis at gestational day 
�������� �Z�L�W�K�� �3�7�;�� �L�Q�M�H�F�W�L�R�Q�V�� �R�I�� �������� �P�J���N�J�� �H�V�W�L�P�D�W�H�G�� �I�H�W�D�O�� �Z�H�L�J�K�W��
���J�U�R�X�S���������R�U�����������P�J���N�J���H�V�W�L�P�D�W�H�G���I�H�W�D�O���Z�H�L�J�K�W�����J�U�R�X�S���������3�7�;��

�,�Q�G�X�F�W�L�R�Q���R�I���3�U�H�W�H�U�P���'�H�O�L�Y�H�U�\

�$�W�� �J�H�V�W�D�W�L�R�Q�D�O�� �G�D�\�� �������� ������������ �J�H�V�W�D�W�L�R�Q������ �S�U�H�W�H�U�P�� �G�H�O�L�Y�H�U�\�� �Z�D�V��
�L�Q�G�X�F�H�G�� �L�Q�� �D�O�O�� �R�I�� �W�K�H�� �S�U�H�J�Q�D�Q�W�� �J�R�D�W�V�� ���Q� �������� �E�\�� �S�D�U�D�O�X�P�E�D�U��
cesarean section under epidural anesthesia with concurrent 
maternal sedation and incisional infiltration with local 
anesthetic������������������ �6�H�G�D�W�L�R�Q�� �Z�L�W�K�� �[�\�O�D�]�L�Q�H�� ������������ �P�J���N�J�� �L���P������ �D�Q�G��
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sacrococcygeal epidural anesthesia into the sacrococcygeal 
�V�S�D�F�H�� �Z�L�W�K�� �D�� �����F�P���� �������J�D�X�J�H�� �V�S�L�Q�D�O�� �Q�H�H�G�O�H�� �X�V�L�Q�J�� �L�Q�M�H�F�W�L�R�Q�� �R�I��
25 mg lidocaine hydrochloride and 0.016 mg epinephrine were 
performed. Then, the whole abdominal area was cleansed with 
10% povidine iodine solution. A paralumbar skin incision of 
approximately 10 cm in length was used to reach the uterus, 
which was opened from its dorsal curvature with extension 
of the uterine incision using scissors as necessary. Before 
�D�P�Q�L�R�W�R�P�\���� �D�� ������ �P�/�� �V�W�H�U�L�O�H�� �V�\�U�L�Q�J�H�� �Z�D�V�� �X�V�H�G�� �W�R�� �D�V�S�L�U�D�W�H�� �W�K�H��
amniotic fluid for sampling. Then, the fetus and the placenta 
were delivered, and an intact placentome was dissected and 
sampled. The uterus was comprehensively lavaged with sterile 
saline solution to clean of all blood clots and membranes. Then, 
the uterus and the abdominal wall were closed with polyglactin 
�����������9�L�F�U�\�O�����L�Q�W�H�U�U�X�S�W�H�G���V�X�W�X�U�H�V�����D�Q�G���V�W�D�Q�G�D�U�G���Z�R�X�Q�G���G�U�H�V�V�L�Q�J��
was applied. Postpartum does were given systemic analgesic 
�W�U�H�D�W�P�H�Q�W�� �Z�L�W�K�� �P�H�W�D�P�L�]�R�O�H�� �V�R�G�L�X�P�� �D�Q�G�� �F�R�P�E�L�Q�H�G�� �D�Q�W�L�E�L�R�W�L�F��
treatment with 200 mg i.m. procaine penicillin and 250 mg 
i.m. dihydrostreptomycine sulfate.
�7�K�H�� �Q�H�R�Q�D�W�H�� �N�L�G�V�� �Z�H�U�H�� �G�U�L�H�G���� �Z�H�L�J�K�H�G���� �D�Q�G�� �V�X�E�M�H�F�W�H�G�� �W�R��
euthanasia with 50 mg/kg of intraperitoneal sodium thiopental 
���3�H�Q�W�D�O�� �6�R�G�\�X�P���� �,�(�� �8�O�X�J�D�\���� �,�V�W�D�Q�E�X�O���� �7�X�U�N�H�\���� �I�R�O�O�R�Z�H�G�� �E�\��
transthoracic intracardiac blood sampling. Then, neonatal 
chest and skull were opened for en bloc dissection of the lung 
and brain. Parenchymal tissue from the lungs and white matter 
from the brains were sampled��������. Tissue samples were fixed in 
10% buffered formaldehyde and embedded into paraffin.

�(�Y�D�O�X�D�W�L�R�Q���R�I���W�K�H���6�D�P�S�O�H�V���D�Q�G���,�P�P�X�Q�R�K�L�V�W�R�F�K�H�P�L�V�W�U�\

�'�R�X�E�O�H���D�Q�W�L�E�R�G�\�� �V�D�Q�G�Z�L�F�K�� �H�Q�]�\�P�H���O�L�Q�N�H�G�� �L�P�P�X�Q�R�V�R�U�E�H�Q�W��
�D�V�V�D�\�� �Z�D�V�� �X�V�H�G�� �W�R�� �H�Y�D�O�X�D�W�H�� �L�Q�W�H�U�O�H�X�N�L�Q������ ���,�/���������� �,�/�������� �,�/��������
and TNF-�_ levels in the amniotic fluid and neonatal plasma 
�V�D�P�S�O�H�V�����X�V�L�Q�J���F�R�P�P�H�U�F�L�D�O���N�L�W�V���I�R�U���J�R�D�W���V�H�U�X�P�����(�D�V�W�E�L�R�S�K�D�U�P����
�+�D�Q�J�]�K�R�X�����&�K�L�Q�D�������5�H�V�X�O�W�V���Z�H�U�H���H�Y�D�O�X�D�W�H�G���D�W�����������Q�P�����D�Q�G���R�S�W�L�F��
�G�H�Q�V�L�W�\���Y�D�O�X�H�V���Z�H�U�H���F�D�O�F�X�O�D�W�H�G���D�Q�G���V�W�D�Q�G�D�U�G�L�]�H�G���D�F�F�R�U�G�L�Q�J�O�\��
Immunochemical staining on fetal lung, fetal brain and placental 
tissues were carried out using a routine streptavidine-biotin 
peroxidase technique��������. After primary antibody incubation, 
streptoavidine peroxidase incubation of the slides for 20 minutes 
was carried out followed by washing with phosphate-buffered 
�V�D�O�L�Q�H�����3�%�6�����E�L�R�W�L�Q�L�O�D�W�H�G���$�E�V���I�R�U���������P�L�Q�����7�K�H�Q�����3�%�6���Z�D�V���X�V�H�G���W�R��
rinse the slides, and a peroxidase substrate solution containing 
3,3�v���'�L�D�P�L�Q�R�E�H�Q�]�L�G�L�Q�H�� ���'�$�%�� �6�X�E�V�W�U�D�W�H�� �.�L�W���� �D�E�������������� �$�E�F�D�P����
�8�.�����Z�D�V���X�V�H�G���I�R�U�������P�L�Q�X�W�H�V���R�I���L�Q�F�X�E�D�W�L�R�Q�����7�K�H�Q�����U�L�Q�V�L�Q�J���Z�L�W�K��
distilled water, counterstaining with hematoxylin, dehydration, 
and mounting of the slides were performed.
�$�O�O�� �W�L�V�V�X�H�V�� �Z�H�U�H�� �L�P�P�X�Q�R�V�W�D�L�Q�H�G�� �I�R�U�� �,�/�������� �,�/�������� �,�/�������� �7�1�)���_, 
�F�D�V�S�D�V�H�� ������ �F�D�V�S�D�V�H�� ������ �F�D�V�S�D�V�H�� ������ �F�\�F�O�R���R�[�\�J�H�Q�D�V�H������ ���&�2�;����������
�&�2�;�������� �,�)�1���D�O�S�K�D�� ���,�)�1���_������ �D�Q�G�� �,�)�1���E�H�W�D�� ���,�)�1���`���� ���$�E�F�D�P����
�8�.������ �$�G�G�L�W�L�R�Q�D�O�� �L�P�P�X�Q�R�V�W�D�L�Q�L�Q�J�� �L�Q�F�O�X�G�H�G�� �V�X�U�I�D�F�W�D�Q�W�� �S�U�R�W�H�L�Q�V��
���6�3�����$�����%�����&�����D�Q�G���'�����6�D�Q�W�D���&�U�X�]���%�L�R�W�H�F�K�Q�R�O�R�J�\���,�Q�F�������8�6�$�������D�Q�G��
�S�U�R�V�X�U�I�D�F�W�D�Q�W�� �S�U�R�W�H�L�Q�� �%�� ���S�U�R���6�3���%���� �$�E�F�D�P���� �8�.���� �I�R�U�� �W�K�H�� �O�X�Q�J��
�W�L�V�V�X�H�V�� �D�Q�G�� �Q�H�X�U�R�Q�� �V�S�H�F�L�I�L�F�� �H�Q�R�O�D�V�H�� ���1�6�(���� �$�E�F�D�P���� �8�.������ �J�O�L�D�O��
�I�L�E�U�L�O�O�D�U�\���D�F�L�G�L�F���S�U�R�W�H�L�Q�����*�)�$�3�����$�E�F�D�P�����8�.�������Y�L�P�H�Q�W�L�Q�����$�E�F�D�P����

�8�.�������D�Q�W�L���Q�H�X�U�R�I�L�O�D�P�H�Q�W���S�U�R�W�H�L�Q�����1�)�3�����$�E�F�D�P�����8�.�������D�Q�G���D�Q�W�L��
�P�\�H�O�L�Q���E�D�V�L�F���S�U�R�W�H�L�Q�����0�%�3�����$�E�F�D�P�����8�.�����I�R�U���W�K�H���E�U�D�L�Q���W�L�V�V�X�H�V��
Degree of immunostaining was assessed by the pathologists 
blindly, concerning experimental groups with an arbitrary 
visual scale that graded the immunoreaction as 0, no staining; 
1, weak staining; 2, moderate staining; and 3, diffuse staining. 
�)�R�U�� �V�H�P�L�T�X�D�Q�W�L�W�D�W�L�Y�H�� �H�Y�D�O�X�D�W�L�R�Q�V���� �'�D�W�D�E�D�V�H�� �0�D�Q�X�D�O�� �&�H�O�O�� �6�H�Q�V��
�/�L�I�H���6�F�L�H�Q�F�H���,�P�D�J�L�Q�J���6�R�I�W�Z�D�U�H���6�\�V�W�H�P�����2�O�\�P�S�X�V���&�R�U�S�R�U�D�W�L�R�Q����
�7�R�N�\�R�����-�D�S�D�Q�����I�L�W�W�H�G���Z�L�W�K���D���O�L�J�K�W���P�L�F�U�R�V�F�R�S�H�����2�O�\�P�S�X�V���&�;��������
�Z�D�V���X�W�L�O�L�]�H�G��

�6�W�D�W�L�V�W�L�F�D�O���$�Q�D�O�\�V�L�V

Data were expressed as mean and standard deviations. Kruskal-
�:�D�O�O�L�V���+���W�H�V�W���D�Q�G���0�D�Q�Q���:�K�L�W�Q�H�\���8���W�H�V�W���Z�H�U�H���X�V�H�G���I�R�U���P�X�O�W�L�S�O�H��
�D�Q�G�� �E�L�Q�D�U�\�� �F�R�P�S�D�U�L�V�R�Q�V���� �U�H�V�S�H�F�W�L�Y�H�O�\���� �6�W�D�W�L�V�W�L�F�D�O�� �V�L�J�Q�L�I�L�F�D�Q�F�H��
�Z�D�V���V�H�W���D�W���S���������������.�U�X�V�N�D�O���:�D�O�O�L�V���+���W�H�V�W���S���Y�D�O�X�H�V���Z�H�U�H���V�K�R�Z�Q��
in the tables, whereas Mann-Whitney U test results for between-
group comparisons were given in the text in more detail.

Results

The mean neonatal weight was 1.453±260 g, and was similar 
�D�F�U�R�V�V�� �W�K�H�� �J�U�R�X�S�V�� ���S� �������������� �6�L�P�L�O�D�U�O�\���� �W�K�H�� �I�H�W�D�O�� �J�H�Q�G�H�U�� �Z�D�V��
�G�L�V�W�U�L�E�X�W�H�G�� �H�T�X�D�O�O�\�� �D�F�U�R�V�V�� �W�K�H�� �J�U�R�X�S�V�� ���S� �������������� �&�R�P�S�D�U�L�V�R�Q�V��
�R�I�� �J�U�R�X�S�� ���� ���Y�H�K�L�F�O�H�� �F�R�Q�W�U�R�O���� �D�Q�G�� �J�U�R�X�S�� ���� ���I�H�W�D�O�� �L�Q�M�X�U�\�� �P�R�G�H�O��
�E�\�� �P�D�W�H�U�Q�D�O�� �*���&�6�)�� �D�Q�G�� �K�L�J�K���G�R�V�H�� �,�$�� �H�Q�G�R�W�R�[�L�Q���� �K�D�Y�H�� �E�H�H�Q��
specified in detail in our previous publication�������� with validation 
of the current model of intrauterine inflammation. Briefly, 
�P�D�W�H�U�Q�D�O���*���&�6�)���D�Q�G���,�$���H�Q�G�R�W�R�[�L�Q���O�H�G���W�R���L�Q�F�U�H�D�V�H�G���,�/���������7�1�)���_, 
IFN-�_, and IFN-�`, COX-1, COX-2, caspase 3, 5, and 7, and 
�U�H�I�O�H�[�� �L�Q�F�U�H�D�V�H�� �L�Q�� �,�/������ �D�Q�G�� �,�/������ �L�Q�� �D�O�O�� �R�I�� �W�K�H�� �H�Y�D�O�X�D�W�H�G�� �W�L�V�V�X�H�V��
�D�O�R�Q�J���Z�L�W�K���G�H�F�U�H�D�V�H�G���S�X�O�P�R�Q�D�U�\���6�3���$�����6�3���%�����6�3���&�����6�3���'�����S�U�R��
�6�3���%���� �D�Q�G�� �G�H�F�U�H�D�V�H�G�� �E�U�D�L�Q�� �Y�L�P�H�Q�W�L�Q���� �Q�H�X�U�R�Q�� �V�S�H�F�L�I�L�F�� �H�Q�R�O�D�V�H��
���1�6�(������ �Q�H�X�U�R�I�L�O�D�P�H�Q�W�� �S�U�R�W�H�L�Q�� ���1�)�3������ �*�)�$�3���� �D�Q�G�� �P�\�H�O�L�Q�� �E�D�V�L�F��
�S�U�R�W�H�L�Q�����0�%�3�����H�[�S�U�H�V�V�L�R�Q�V��

�$�P�Q�L�R�W�L�F���)�O�X�L�G���,�Q�I�O�D�P�P�D�W�R�U�\���0�D�U�N�H�U�V

Data on amniotic fluid sampled at preterm cesarean delivery 
�D�U�H���J�L�Y�H�Q���L�Q���7�D�E�O�H�������D�Q�G���V�X�P�P�D�U�L�]�H�G���L�Q���)�L�J�X�U�H���������%�R�W�K���O�R�Z���D�Q�G��
�K�L�J�K���G�R�V�H�� �R�U�D�O�� �3�7�;�� �U�H�J�L�P�H�Q�V�� �V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �O�R�Z�H�U�H�G�� �,�$�� �,�/�� �D�Q�G��
TNF-�_�� �O�H�Y�H�O�V���F�R�P�S�D�U�H�G���W�R���W�K�H���P�R�G�H�O���J�U�R�X�S�����S� ���������� �I�R�U���E�R�W�K��
�F�R�P�S�D�U�L�V�R�Q�V�������+�R�Z�H�Y�H�U�����U�H�I�O�H�[���L�Q�F�U�H�D�V�H���L�Q���L�P�P�X�Q�R�P�R�G�X�O�D�W�R�U�\��
interleukins was more efficiently suppressed with high-dose oral 
�3�7�;�����J�U�R�X�S���������F�R�P�S�D�U�H�G���W�R���W�K�H���O�R�Z���G�R�V�H�����J�U�R�X�S�����������F�R�Q�V�L�G�H�U�L�Q�J��
�,�/�������D�Q�G���,�/�������H�[�S�U�H�V�V�L�R�Q�V�����S� �����������I�R�U���D�O�O���F�R�P�S�D�U�L�V�R�Q�V�������+�L�J�K��
dose oral administration was able to partially reverse IA 
�L�Q�I�O�D�P�P�D�W�L�R�Q���Z�L�W�K���F�R�P�S�D�U�D�E�O�H���,�/���������S� �������������D�Q�G���,�/���������S� ������������
�Y�D�O�X�H�V���D�F�U�R�V�V���J�U�R�X�S���������Y�H�K�L�F�O�H���F�R�Q�W�U�R�O�V�����D�Q�G���J�U�R�X�S������
Both low-and high-dose IA PTX were also effective in reducing 
�,�$���L�Q�I�O�D�P�P�D�W�L�R�Q���Z�L�W�K���G�H�F�U�H�D�V�H�G���,�$���,�/�V���D�Q�G���7�1�)���_ compared to 
�J�U�R�X�S���������S� �����������I�R�U���D�O�O���F�R�P�S�D�U�L�V�R�Q�V���H�[�F�H�S�W���S� �����������I�R�U���O�R�Z���G�R�V�H��
�,�$���3�7�;�������7�K�H���D�Q�W�L���L�Q�I�O�D�P�P�D�W�R�U�\���H�I�I�H�F�W���V�H�H�P�H�G���V�L�P�L�O�D�U���E�H�W�Z�H�H�Q��
�W�Z�R���,�$���G�R�V�H�V�����S�!���������� �I�R�U���D�O�O���F�R�P�S�D�U�L�V�R�Q�V���D�F�U�R�V�V���J�U�R�X�S������ �D�Q�G��
�J�U�R�X�S�����������'�H�V�S�L�W�H���W�K�L�V�����,�$���3�7�;���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�V���Z�H�U�H���Q�R�W���D�E�O�H���W�R��
completely reverse the IA inflammation, since comparisons of 
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all parameters between IA PTX treatment groups and vehicle 
�F�R�Q�W�U�R�O�V�� �V�K�R�Z�H�G�� �V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�I�L�F�D�Q�W�� �G�L�I�I�H�U�H�Q�F�H�V�� ���S� ����������
�I�R�U�� �D�O�O������ �6�W�D�Q�G�D�O�R�Q�H�� �,�$�� �3�7�;�� �W�U�H�D�W�P�H�Q�W�� ���J�U�R�X�S�� ���� �D�Q�G�� �J�U�R�X�S�� ������
was generally associated with similar IA inflammatory marker 
�Y�D�O�X�H�V�����S�!�������������H�[�F�H�S�W���L�Q�F�U�H�D�V�H�G���,�/���������S� �������������Z�L�W�K���O�R�Z���G�R�V�H��
�3�7�;�����J�U�R�X�S���������F�R�P�S�D�U�H�G���W�R���J�U�R�X�S�������F�R�Q�W�U�R�O�V��
The current data underpinned the anti-inflammatory effects of 
both prophylactic oral and therapeutic IA PTX, although high-
dose oral protocol showed a more robust activity to alleviate 
�H�Q�G�R�W�R�[�L�Q���L�Q�G�X�F�H�G���,�$���L�Q�I�O�D�P�P�D�W�L�R�Q�����)�L�J�X�U�H��������

�1�H�R�Q�D�W�D�O���3�O�D�V�P�D���,�Q�I�O�D�P�P�D�W�R�U�\���0�D�U�N�H�U�V

Comparisons of the studied inflammatory parameters in the 
neonatal blood plasma obtained following preterm delivery are 
�V�X�P�P�D�U�L�]�H�G���L�Q���7�D�E�O�H�������D�Q�G���)�L�J�X�U�H���������/�R�Z���G�R�V�H���R�U�D�O���3�7�;���Z�D�V��

�D�V�V�R�F�L�D�W�H�G���Z�L�W�K���G�H�F�U�H�D�V�H�G���,�/�����������������D�Q�G���������O�H�Y�H�O�V���L�Q���W�K�H���Q�H�R�Q�D�W�D�O��
�S�O�D�V�P�D�� ���S� ���������� �I�R�U�� �D�O�O������ �D�O�W�K�R�X�J�K�� �7�1�)���_ was unchanged 
���S� �������������� �Z�K�H�Q�� �F�R�P�S�D�U�H�G�� �Z�L�W�K�� �Y�H�K�L�F�O�H�� �F�R�Q�W�U�R�O�V�� ���7�D�E�O�H��
�������� �+�L�J�K���G�R�V�H�� �R�U�D�O�� �3�7�;�� �V�H�H�P�H�G�� �P�R�U�H�� �H�I�I�H�F�W�L�Y�H�� �L�Q�� �U�H�G�X�F�L�Q�J��
�F�L�U�F�X�O�D�W�L�Q�J�� �L�Q�I�O�D�P�P�D�W�R�U�\�� �P�D�U�N�H�U�V���� �Z�L�W�K�� �D�O�O�� �R�I�� �W�K�H�� �V�W�X�G�L�H�G�� �,�/�V��
and TNF-�_�� �V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �O�H�V�V�� �W�K�D�Q�� �W�K�D�W�� �R�I�� �J�U�R�X�S�� ���� ���S� ����������
�I�R�U�� �D�O�O�� �F�R�P�S�D�U�L�V�R�Q�V������ �+�R�Z�H�Y�H�U���� �R�Q�O�\�� �,�/������ �P�H�D�V�X�U�H�P�H�Q�W�V�� �D�I�W�H�U��
�K�L�J�K���G�R�V�H���R�U�D�O���3�7�;�� �Z�H�U�H���V�L�P�L�O�D�U�����S� ������������ �W�R���Q�R�U�P�D�O���F�R�Q�W�U�R�O�V����
indicating a partial reversal of inflammation following the high-
dose oral regimen.
�)�R�U���,�$���W�U�H�D�W�P�H�Q�W���Z�L�W�K���3�7�;�����K�L�J�K���G�R�V�H�����J�U�R�X�S���������G�H�F�U�H�D�V�H�G���D�O�O���R�I��
�W�K�H���V�W�X�G�L�H�G���Q�H�R�Q�D�W�D�O���S�O�D�V�P�D���,�/�V�����S� �����������I�R�U���D�O�O���F�R�P�S�D�U�L�V�R�Q�V������
but not TNF-�_�����S� �������������F�R�P�S�D�U�H�G���W�R���H�Q�G�R�W�R�[�L�Q���F�R�Q�W�U�R�O�V�����J�U�R�X�S��
���������+�R�Z�H�Y�H�U�����R�Q�O�\���P�H�D�Q���,�/�������O�H�Y�H�O���Z�D�V���V�L�P�L�O�D�U�����S� �������������W�R���W�K�D�W��
of group 1 controls, indicating a partial reversal of inflammation 
�Z�L�W�K���W�K�H���K�L�J�K���G�R�V�H���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�����/�R�Z���G�R�V�H���,�$���3�7�;�����J�U�R�X�S��������
�Z�D�V�� �O�H�V�V�� �H�I�I�H�F�W�L�Y�H�� �Z�L�W�K�� �R�Q�O�\�� �,�/������ �O�H�Y�H�O�V�� �V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �G�H�F�U�H�D�V�H�G��
���S� ������������ �L�Q�� �W�K�H�� �Q�H�R�Q�D�W�D�O�� �S�O�D�V�P�D�� �F�R�P�S�D�U�H�G�� �W�R�� �H�Q�G�R�W�R�[�L�Q��
controls. Despite these positive effects, standalone IA PTX was 
�D�V�V�R�F�L�D�W�H�G���Z�L�W�K���L�Q�F�U�H�D�V�H�G���,�/�������S�O�D�V�P�D���P�H�D�V�X�U�H�P�H�Q�W�V���I�R�O�O�R�Z�L�Q�J��
�E�R�W�K�� �O�R�Z���G�R�V�H�� �D�Q�G�� �K�L�J�K���G�R�V�H�� �,�$�� �3�7�;�� ���S� ���������� �D�Q�G�� �S� ������������
�U�H�V�S�H�F�W�L�Y�H�O�\�����F�R�P�S�D�U�H�G���W�R���Y�H�K�L�F�O�H���F�R�Q�W�U�R�O�V��
As a result, both high-dose oral and high-dose IA PTX effectively 
reduced the studied inflammatory markers in the neonatal 
plasma, but did not completely reverse the fetal inflammation 
back to control levels. A possible adverse effect of IA PTX may 
�E�H���V�W�L�P�X�O�D�W�L�R�Q���R�I���D�Q���L�P�P�X�Q�H���U�H�D�F�W�L�R�Q���W�K�U�R�X�J�K���,�/�������L�Q���W�K�H���I�H�W�X�V��
���)�L�J�X�U�H��������

�3�O�D�F�H�Q�W�D�O���,�P�P�X�Q�R�K�L�V�W�R�F�K�H�P�L�F�D�O���)�L�Q�G�L�Q�J�V

�7�D�E�O�H�������V�X�P�P�D�U�L�]�H�V���F�R�P�S�D�U�L�V�R�Q�V���R�I���S�O�D�F�H�Q�W�D�O���L�P�P�X�Q�R�V�W�D�L�Q�L�Q�J��
�L�Q�W�H�Q�V�L�W�L�H�V�� �E�H�W�Z�H�H�Q�� �W�K�H�� �V�W�X�G�\�� �J�U�R�X�S�V���� �*�U�R�X�S�� ���� ���P�R�G�H�O����
was associated with profound placental inflammation and 
apoptosis, as previously reported�������������/�R�Z���G�R�V�H���R�U�D�O���3�7�;�����J�U�R�X�S��

�7�D�E�O�H���������&�R�P�S�D�U�L�V�R�Q�V���R�I���D�P�Q�L�R�W�L�F���I�O�X�L�G���D�Q�G���Q�H�R�Q�D�W�D�O���S�O�D�V�P�D���L�Q�I�O�D�P�P�D�W�R�U�\���P�D�U�N�H�U�V���E�H�W�Z�H�H�Q���H�[�S�H�U�L�P�H�Q�W�D�O���J�U�R�X�S�V�����Q� �����L�Q���H�D�F�K���J�U�R�X�S�����L�Q���S�U�H�W�H�U�P��
caprine pregnancies  

�,�Q�I�O�D�P�P�D�W�R�U�\���P�D�U�N�H�UGroup 1 Group 2 Group 3 �*�U�R�X�S�����*�U�R�X�S����Group 6 �*�U�R�X�S�����*�U�R�X�S���� p 

�$�P�Q�L�R�W�L�F���I�O�X�L�G��

�,�Q�W�H�U�O�H�X�N�L�Q���������S�J���P�/��95.0±8.2 217.5±27.3 145.0±41.6 107.7±8.1 166.0±50.9 120.0±12.3 101.0±7.2 94.0±13.9 0.017

�,�Q�W�H�U�O�H�X�N�L�Q���������S�J���P�/��110.7±33.2 505.5±70.2 380.0±21.3 299.0±3.5 410.0±47.5 395.0±43.9 110.0±19.4 175.0±35.1 0.006

�,�Q�W�H�U�O�H�X�N�L�Q���������S�J���P�/��63.7±15.0 196.2±37.7 109.0±10.4 86.3±8.1 133.0±4.0 113.0±16.1 109.0±11.9 92.0±10.1 0.008

�7�1�)���D�O�S�K�D�����S�J���P�/��112.7±5.4 299.7±5.2 150.0±21.5 133.3±11.5 195.0±12.2 190.0±13.4 110.0±69.1 109.0±40.6 0.009

�1�H�R�Q�D�W�D�O���S�O�D�V�P�D

�,�Q�W�H�U�O�H�X�N�L�Q���������S�J���P�/��70.0±20.3 142.2±20.0 115.0±7.0 93.3±11.5 132.0±15.6 100.0±6.2 80.1±9.1 75.0±8.2 0.008

�,�Q�W�H�U�O�H�X�N�L�Q���������S�J���P�/��87.5±10.4 485.2±489 325.0±27.0 259.3±28.9 388.0±31.2 369.0±40.0 159.0±27.4 149.0±46.5 0.006

�,�Q�W�H�U�O�H�X�N�L�Q���������S�J���P�/��44.7±3.0 156.0±30.1 68.0±4.6 59.0±3.5 112.0±14.0 105.0±4.6 109.0±9.4 75.0±17.7 0.007

�7�1�)���D�O�S�K�D�����S�J���P�/��79.1±14.2 160.5±22.1 120.0±24.0 110.3±8.1 159.0±47.8 129.0±20.9 90.0±23.5 85.0±5.3 0.012

�*�U�R�X�S���������1�H�J�D�W�L�Y�H���F�R�Q�W�U�R�O�V�����*�U�R�X�S���������3�R�V�L�W�L�Y�H���F�R�Q�W�U�R�O�V���Z�L�W�K���L�Q�I�O�D�P�P�D�W�L�R�Q���P�H�G�L�D�W�H�G���I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���R�U�D�O���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���R�U�D�O���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H��
�����I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H��
�Z�L�W�K�R�X�W���I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H���Z�L�W�K�R�X�W���I�H�W�D�O���L�Q�M�X�U�\�����'�D�W�D���D�U�H���H�[�S�U�H�V�V�H�G���D�V���P�H�D�Q���“���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q�����7�1�)�����7�X�P�R�U���Q�H�F�U�R�V�L�V���I�D�F�W�R�U

�)�L�J�X�U�H�� ���� Fetal blood plasma and amniotic fluid interleukin-1, 
interleukin-4, interleukin-6, and tumor necrosis factor-alpha 
measurements obtained at preterm delivery in experimental study 
groups 
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������ �S�D�U�W�L�D�O�O�\�� �U�H�Y�H�U�V�H�G�� �W�K�H�� �I�L�Qdings, as shown by decreased 
�,�/������ ���S� �������������� �,�/������ ���S� �������������� �F�D�V�S�D�V�H�� ���� ���S� �������������� �D�Q�G�� �&�2�;����
���S� �������������H�[�S�U�H�V�V�L�R�Q�V���F�R�P�S�D�U�H�G���W�R���H�Q�G�R�W�R�[�L�Q���H�[�S�R�V�H�G���F�R�Q�W�U�R�O�V��
���J�U�R�X�S�� �������� �+�L�J�K���G�R�V�H�� �R�U�D�O�� �3�7�;�� ���J�U�R�X�S�� ������ �D�O�O�H�Y�L�D�W�H�G�� �S�O�D�F�H�Q�W�D�O��
inflammation and apoptosis to a great extent with return to 
�E�D�V�H�O�L�Q�H���H�[�S�U�H�V�V�L�R�Q�V�����S�!�������������H�[�F�H�S�W���&�2�;�������S� �����������I�R�U���J�U�R�X�S��
�����D�Q�G���J�U�R�X�S�������F�R�P�S�D�U�L�V�R�Q����
�$�O�W�K�R�X�J�K�� �O�R�Z���G�R�V�H�� �,�$�� �3�7�;�� ���J�U�R�X�S�� ������ �O�H�G�� �W�R�� �G�H�F�U�H�D�V�H�G��
expressions of some inflammatory parameters in the placenta 
���,�/�������� �,�/�������� �,�)�1���_���� �D�Q�G�� �&�2�;���� �Z�L�W�K�� �S� ������������ �S� ������������ �S� ������������
�D�Q�G�� �S� ������������ �U�H�V�S�H�F�W�L�Y�H�O�\���� �F�R�P�S�D�U�H�G�� �W�R�� �S�R�V�L�W�L�Y�H�� �F�R�Q�W�U�R�O�V����
�K�L�J�K���G�R�V�H���,�$���3�7�;�����J�U�R�X�S���������V�H�H�P�H�G���L�Q�H�I�I�H�F�W�L�Y�H�����S�!�����������I�R�U���D�O�O��
�F�R�P�S�D�U�L�V�R�Q�V���E�H�W�Z�H�H�Q���J�U�R�X�S������ �D�Q�G���J�U�R�X�S���������� �6�W�D�Q�G�D�O�R�Q�H���O�R�Z����
and high-dose IA PTX was associated with increased caspase 3 
���S� �����������D�Q�G���S� �������������U�H�V�S�H�F�W�L�Y�H�O�\�����D�Q�G���F�D�V�S�D�V�H���������S� �����������D�Q�G��
�S� ������������ �U�H�V�S�H�F�W�L�Y�H�O�\���� �H�[�S�U�H�V�V�L�R�Q�V�� �L�Q�� �W�K�H�� �S�O�D�F�H�Q�W�D���� �L�Q�G�L�F�D�W�L�Q�J��
a possible apoptotic process in the placenta following PTX 
�L�Q�M�H�F�W�L�R�Q���L�Q�W�R���W�K�H���D�P�Q�L�R�W�L�F���I�O�X�L�G�����)�L�J�X�U�H��������
These results revealed that prophylactic oral PTX prevented 
placental inflammation and apoptosis, and high-dose oral 
regimen was probably more effective with return to baseline 
levels except COX2. On the other hand, IA PTX was less 
effective and may be associated with placental apoptosis.

�)�H�W�D�O���%�U�D�L�Q���,�P�P�X�Q�R�K�L�V�W�R�F�K�H�P�L�F�D�O���)�L�Q�G�L�Q�J�V

�7�D�E�O�H�������V�X�P�P�D�U�L�]�H�V���W�K�H���L�P�P�X�Q�R�V�W�D�L�Q�L�Q�J���L�Q�W�H�Q�V�L�W�L�H�V���R�I���W�K�H���I�H�W�D�O��
brain white matter. As previously shown��������, inflammatory and 
�D�S�R�S�W�R�W�L�F�� �P�D�U�N�H�U�V�� �Z�H�U�H�� �L�Q�F�U�H�D�V�H�G�� ���S���������������� �O�H�D�G�L�Q�J�� �W�R�� �I�H�W�D�O��
�E�U�D�L�Q���L�Q�M�X�U�\���D�S�S�D�U�H�Q�W���Z�L�W�K���G�H�F�U�H�D�V�H�G���1�6�(�����1�)�3�����*�)�3�����D�Q�G���0�%�3��
�V�W�D�L�Q�L�Q�J���L�Q���H�Q�G�R�W�R�[�L�Q���H�[�S�R�V�H�G���S�R�V�L�W�L�Y�H���F�R�Q�W�U�R�O�V�����J�U�R�X�S�����������/�R�Z��
�G�R�V�H�� �R�U�D�O�� �3�7�;�� ���J�U�R�X�S�� ������ �Z�D�V�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �G�H�F�U�H�D�V�H�G�� �,�/������
���S� ���������������,�)�1���`�����S� ���������������F�D�V�S�D�V�H���������S� ���������������&�2�;�������S� ��������������

�D�Q�G�� �L�Q�F�U�H�D�V�H�G�� �1�6�(�� ���S� ������������ �V�W�D�L�Q�L�Q�J�� �F�R�P�S�D�U�H�G�� �W�R�� �S�R�V�L�W�L�Y�H��
�F�R�Q�W�U�R�O�V�� ���J�U�R�X�S�� �������� �2�Q�� �W�K�H�� �R�W�K�H�U�� �K�D�Q�G���� �K�L�J�K���G�R�V�H�� �R�U�D�O�� �3�7�;��
���J�U�R�X�S���������K�D�G���D���P�R�U�H���S�U�R�I�R�X�Q�G���H�I�I�H�F�W�����O�H�D�G�L�Q�J���W�R���V�L�J�Q�L�I�L�F�D�Q�W�O�\��
�L�P�S�U�R�Y�H�G���H�[�S�U�H�V�V�L�R�Q�V�����S���������������R�I���D�O�O���R�I���W�K�H���S�D�U�D�P�H�W�H�U�V���H�[�F�H�S�W��
�&�2�;������ ���S� �������������� �*�)�$�3�� ���S� �������������� �D�Q�G�� �0�%�3�� ���S� �������������� �7�K�H�U�H��
�Z�H�U�H�� �Q�R�� �V�L�J�Q�L�I�L�F�D�Q�W�� �G�L�I�I�H�U�H�Q�F�H�V�� ���S�!���������� �I�R�U�� �D�O�O�� �F�R�P�S�D�U�L�V�R�Q�V����
�E�H�W�Z�H�H�Q�� �J�U�R�X�S�� ���� �D�Q�G�� �Y�H�K�L�F�O�H�� �F�R�Q�W�U�R�O�V�� ���J�U�R�X�S�� �������� �L�Q�G�L�F�D�W�L�Q�J��
�U�H�Y�H�U�V�D�O���R�I���W�K�H���E�U�D�L�Q���L�Q�M�X�U�\���Z�L�W�K���K�L�J�K���G�R�V�H���R�U�D�O���3�7�;��
�/�R�Z���G�R�V�H�� �,�$�� �3�7�;�� ���J�U�R�X�S�� ������ �O�H�G�� �W�R�� �G�H�F�U�H�D�V�H�G�� �,�/������ ���S� ����������������
IFN-�_�� ���S� �������������� �,�)�1���`�� ���S� �������������� �D�Q�G�� �7�1�)���_�� ���S� ������������
immunostaining in the fetal brain compared to endotoxin 
�F�R�Q�W�U�R�O�V�� ���J�U�R�X�S�� �������� �)�R�O�O�R�Z�L�Q�J�� �K�L�J�K���G�R�V�H�� �,�$�� �3�7�;�� ���J�U�R�X�S�� ��������
�R�Q�O�\���,�/���������S� ���������������D�Q�G���,�)�1���`�����S� �������������V�W�D�L�Q�L�Q�J���Z�H�U�H���U�H�G�X�F�H�G����
�/�R�Z�����D�Q�G���K�L�J�K���G�R�V�H���,�$���3�7�;�����J�U�R�X�S�������D�Q�G���J�U�R�X�S���������Z�H�U�H���V�L�P�L�O�D�U��
���S�!�����������I�R�U���D�O�O���F�R�P�S�D�U�L�V�R�Q�V�����F�R�Q�V�L�G�H�U�L�Q�J���D�O�O���S�D�U�D�P�H�W�H�U�V�����/�R�Z��
dose PTX administration into the amniotic fluid without fetal 
�L�Q�M�X�U�\�� ���J�U�R�X�S�� ������ �Z�D�V�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �L�Q�F�U�H�D�V�H�G�� �F�D�V�S�D�V�H�� ����
���S� �������������D�Q�G���F�D�V�S�D�V�H���������S� ���������������D�Q�G���G�H�F�U�H�D�V�H�G���1�6�(�����S� ��������������

�7�D�E�O�H���������&�R�P�S�D�U�L�V�R�Q�V���R�I���S�O�D�F�H�Q�W�D�O���L�P�P�X�Q�R�V�W�D�L�Q�L�Q�J���L�Q�W�H�Q�V�L�W�L�H�V���E�H�W�Z�H�H�Q���H�[�S�H�U�L�P�H�Q�W�D�O���J�U�R�X�S�V�����Q� �����L�Q���H�D�F�K���J�U�R�X�S�����R�I���S�U�H�W�H�U�P���F�D�S�U�L�Q�H���S�U�H�J�Q�D�Q�F�L�H�V

�0�D�U�N�H�U Group 1 Group 2 Group 3 �*�U�R�X�S�����*�U�R�X�S����Group 6 �*�U�R�X�S�����*�U�R�X�S����p

Interleukin-1 0.25±0.5 3.0±0 1.3±0.6 0.3±0.6 1.0±0.0 1.3±1.5 1.0±0.8 1.3±1.1 0.012

Interleukin-4 0.5±0.6 2.75±0.5 1.0±1.0 0.7±0.6 1.3±1.1 1.7±1.5 1.2±0.9 1.3±1.1 0.035

Interleukin-6 0.25±0.5 2.75±0.5 1.0±1.0 0.3±0.6 0.7±1.1 1.3±1.5 1.5±1.0 1.0±1.0 0.026

Interferon-alpha 0.25±0.5 2.75±0.5 1.3±1.5 0.7±0.6 1.0±0.0 1.0±1.7 1.0±0.5 1.0±1.0 0.044

Interferon-beta 0.25±0.5 2.75±0.5 0.7±1.1 0.7±0.6 2.3±0.6 1.0±1.7 1.2±0.5 0.3±0.6 0.032

Tumor necrosis factor-alpha 0.25±0.5 2.5±1.0 1.0±1.7 0.3±0.6 1.3±1.5 1.7±1.5 1.0±0.8 1.0±1.0 0.081

Cyclooxygenase-1 0.75±0.5 2.5±0.6 1.3±1.1 0.7±1.1 2.0±1.7 1.0±1.0 1.0±0.8 1.7±0.6 0.071

Cyclooxygenase-2 0.0±0.0 2.75±0.5 0.7±1.1 1.0±0.0 0.7±1.1 1.7±0.6 1.0±1.1 0.7±1.1 0.014

Caspase 3 0.25±0.5 3.0±0.0 1.0±1.0 0.3±0.6 1.3±1.5 1.3±1.5 1.0±0.0 1.3±0.6 0.021

Caspase 5 0.25±0.5 2.5±0.6 0.7±1.1 0.3±0.6 0.7±1.1 1.7±1.6 1.0±1.1 1.0±1.0 0.036

Caspase 7 0.25±0.5 2.5±0.6 1.7±0.6 1.0±0.0 1.3±0.6 1.0±1.0 1.5±0.6 1.3±0.6 0.012

�*�U�R�X�S���������1�H�J�D�W�L�Y�H���F�R�Q�W�U�R�O�V�����*�U�R�X�S���������3�R�V�L�W�L�Y�H���F�R�Q�W�U�R�O�V���Z�L�W�K���L�Q�I�O�D�P�P�D�W�L�R�Q���P�H�G�L�D�W�H�G���I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���R�U�D�O���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���R�U�D�O���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H��
�����I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H��
�Z�L�W�K�R�X�W���I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H���Z�L�W�K�R�X�W���I�H�W�D�O���L�Q�M�X�U�\�����'�D�W�D���D�U�H���H�[�S�U�H�V�V�H�G���D�V���P�H�D�Q���“���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q�����6�W�D�L�Q�L�Q�J���L�Q�W�H�Q�V�L�W�\���Z�D�V���J�U�D�G�H�G���D�V���������Q�H�J�D�W�L�Y�H����
1, weak staining; 2, moderate staining; and 3, diffuse staining

�)�L�J�X�U�H���������3�O�D�F�H�Q�W�D�O���F�D�V�S�D�V�H�������L�P�P�X�Q�R�U�H�D�F�W�L�R�Q���L�Q�����$�����J�U�R�X�S��
�����D�Q�G�����%�����J�U�R�X�S�������W�K�D�W���U�H�F�H�L�Y�H�G���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H��
with or without intra-amniotic endotoxin, respectively. 
Administration of pentoxifylline directly into the amniotic 
fluid could trigger apoptosis in the placenta
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�Z�K�H�U�H�D�V�� �K�L�J�K���G�R�V�H�� ���J�U�R�X�S�� ������ �O�H�G�� �W�R�� �G�H�F�U�H�D�V�H�G�� �Y�L�P�H�Q�W�L�Q�� �D�Q�G��
�1�6�(�����S� �����������I�R�U���E�R�W�K�����F�R�P�S�D�U�H�G���W�R���Y�H�K�L�F�O�H���F�R�Q�W�U�R�O�V�����J�U�R�X�S��������
Therefore, high-dose oral PTX seemed more effective than 
�O�R�Z���G�R�V�H�� �R�U�D�O�� �3�7�;�� �D�J�D�L�Q�V�W�� �I�H�W�D�O�� �E�U�D�L�Q�� �L�Q�M�X�U�\���� �7�K�H�� �U�H�V�X�O�W�V�� �D�O�V�R��
indicated some anti-inflammatory effect of IA PTX on the 
preterm fetal brain, although PTX might lead to increased white 
�P�D�W�W�H�U�� �D�S�R�S�W�R�V�L�V�� �D�Q�G�� �Q�H�X�U�R�Q�D�O�� �L�Q�M�X�U�\���� �Z�K�H�Q�� �L�Q�M�H�F�W�H�G�� �L�Q�W�R�� �W�K�H��
amniotic fluid.

�)�H�W�D�O���3�X�O�P�R�Q�D�U�\���,�P�P�X�Q�R�K�L�V�W�R�F�K�H�P�L�F�D�O���)�L�Q�G�L�Q�J�V

Table 4 shows the immunostaining intensities of the fetal 
pulmonary parenchyma. As expected, inflammatory and 
apoptotic parameters were increased, whereas surfactants 
�Z�H�U�H�� �G�H�F�U�H�D�V�H�G�� �L�Q�� �W�K�H�� �P�R�G�H�O�� �J�U�R�X�S�� ���J�U�R�X�S�� �������� �/�R�Z���G�R�V�H��
�R�U�D�O�� �3�7�;�� ���J�U�R�X�S�� ������ �D�O�O�H�Y�L�D�W�H�G�� �,�/������ ���S� �������������� �,�/������ ���S� ��������������
IFN-�_�����S� �������������� �,�)�1���`�� ���S� �������������� �F�D�V�S�D�V�H������ ���S� �������������� �F�D�V�S�D�V�H��
���� ���S� �������������� �D�Q�G�� �&�2�;���� ���S� ������������ �H�[�S�U�H�V�V�L�R�Q�V�� �F�R�P�S�D�U�H�G�� �W�R��
�S�R�V�L�W�L�Y�H���F�R�Q�W�U�R�O�V�����J�U�R�X�S�����������+�L�J�K���G�R�V�H���R�U�D�O���3�7�;�����J�U�R�X�S���������Z�D�V��
more effective, as shown by amelioration of all lung parameters 
�W�R���E�D�V�H�O�L�Q�H�����J�U�R�X�S�������F�R�Q�W�U�R�O�����O�H�Y�H�O�V�����S�!�����������I�R�U���D�O�O���F�R�P�S�D�U�L�V�R�Q�V����
and significantly decreased inflammation and apoptosis 
���S�������������I�R�U���D�O�O�����H�[�F�H�S�W���&�2�;�����V�W�D�L�Q�L�Q�J�����S� �������������Z�L�W�K���L�Q�F�U�H�D�V�H�G��
�V�X�U�I�D�F�W�D�Q�W���S�U�R�W�H�L�Q���O�H�Y�H�O�V�����S� �����������I�R�U���D�O�O����
IA PTX was generally associated with improved fetal pulmonary 
inflammation; however, lacked any positive effects on apoptosis 
and surfactant synthesis. Both low- and high-dose IA PTX 

���J�U�R�X�S�������D�Q�G���J�U�R�X�S���������G�H�F�U�H�D�V�H�G���S�X�O�P�R�Q�D�U�\���,�/���������S� �����������I�R�U��
�E�R�W�K���G�R�V�H�V�������U�H�I�O�H�[���L�Q�F�U�H�D�V�H���L�Q���,�/���������S� �����������I�R�U���E�R�W�K���G�R�V�H�V�������D�Q�G��
IFN-�_�� �V�W�D�L�Q�L�Q�J�� ���S� ���������� �D�Q�G�� �S� ������������ �U�H�V�S�H�F�W�L�Y�H�O�\���� �F�R�P�S�D�U�H�G��
�W�R�� �H�Q�G�R�W�R�[�L�Q���H�[�S�R�V�H�G�� �F�R�Q�W�U�R�O�V�� ���J�U�R�X�S�� �������� �+�L�J�K���G�R�V�H�� �Z�D�V��
also associated with decreased pulmonary COX1 expressions 
���S� �������������� �1�R�� �V�L�J�Q�L�I�L�F�D�Q�W�� �G�L�I�I�H�U�H�Q�F�H�V�� �Z�H�U�H�� �S�U�H�V�H�Q�W�� �I�R�U�� �R�W�K�H�U��
parameters, when group 5 or 6 were compared with group 2. 
�6�W�D�Q�G�D�O�R�Q�H�����L���H�����Z�L�W�K�R�X�W���H�Q�G�R�W�R�[�L�Q�����,�$���3�7�;���D�W���O�R�Z�����J�U�R�X�S���������R�U��
�K�L�J�K�����J�U�R�X�S���������G�R�V�H�V���G�L�G���Q�R�W���J�H�Q�H�U�D�O�O�\���D�O�W�H�U���L�P�P�X�Q�R�V�W�D�L�Q�L�Q�J���R�I��
�W�K�H���V�W�X�G�L�H�G���S�D�U�D�P�H�W�H�U�V�����S�!�����������I�R�U���D�O�O���F�R�P�S�D�U�L�V�R�Q�V���Z�L�W�K���J�U�R�X�S��
�����F�R�Q�W�U�R�O�V�������G�H�P�R�Q�V�W�U�D�W�L�Q�J���W�K�D�W���3�7�;���G�L�G���Q�R�W���K�D�Y�H���D�Q�\���X�Q�Z�D�Q�W�H�G��
effects on fetal lungs after IA administration.
Overall, high-dose oral PTX was the most effective treatment 
modality against inflammation-driven preterm fetal pulmonary 
�L�Q�M�X�U�\���Z�L�W�K���U�H�W�X�U�Q���W�R���E�D�V�H�O�L�Q�H���H�[�S�U�H�V�V�L�R�Q�V���H�[�F�H�S�W���&�2�;����

Discussion

In the current study, we tested the therapeutic efficacy of oral 
and IA PTX administrations against inflammation-mediated 
�S�O�D�F�H�Q�W�D�O�� �D�Q�G�� �I�H�W�D�O�� �L�Q�M�X�U�\�� �L�Q�� �W�K�H�� �S�U�H�W�H�U�P�� �J�R�D�W�� �P�R�G�H�O���� �2�U�D�O��
�3�7�;�� �Z�D�V�� �J�L�Y�H�Q�� �S�U�R�S�K�\�O�D�F�W�L�F�D�O�O�\�� ���L���H���� �E�H�I�R�U�H�� �,�$�� �H�Q�G�R�W�R�[�L�Q��
�L�Q�M�H�F�W�L�R�Q������ �Z�K�H�U�H�D�V�� �,�$�� �3�7�;�� �Z�D�V�� �D�G�P�L�Q�L�V�W�H�U�H�G�� �F�R�Q�F�R�P�L�W�D�Q�W�O�\��
with endotoxin. Two different doses labeled as low- and high-
dose treatments were evaluated for both the oral and IA ways 
�R�I���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�����2�Y�H�U�D�O�O���G�D�W�D���L�Q�G�L�F�D�W�H���K�L�J�K���G�R�V�H���R�U�D�O�����������P�J��
�N�J�� �P�D�W�H�U�Q�D�O�� �Z�H�L�J�K�W�� �G�D�L�O�\���� �X�V�H�� �R�I�� �3�7�;�� �I�R�U�� ������ �G�D�\�V�� �S�U�L�R�U�� �W�R�� �,�$��

�7�D�E�O�H���������&�R�P�S�D�U�L�V�R�Q�V���R�I���I�H�W�D�O���E�U�D�L�Q���Z�K�L�W�H���P�D�W�W�H�U���L�P�P�X�Q�R�V�W�D�L�Q�L�Q�J���L�Q�W�H�Q�V�L�W�L�H�V���E�H�W�Z�H�H�Q���H�[�S�H�U�L�P�H�Q�W�D�O���J�U�R�X�S�V�����Q� �����L�Q���H�D�F�K���J�U�R�X�S�����R�I���S�U�H�W�H�U�P���N�L�G�V

�0�D�U�N�H�U Group 1 Group 2 Group 3 �*�U�R�X�S�����*�U�R�X�S����Group 6 �*�U�R�X�S�����*�U�R�X�S����p 

Interleukin-1 0.25±0.5 3.0±0 1.7±0.6 0.3±0.6 1.3±0.6 1.3±0.6 1.2±0.9 1.0±1.0 0.010

Interleukin-4 0.25±0.5 2.25±0.5 0.7±0.6 0.7±0.6 1.0±1.0 1.0±1.7 1.2±0.9 1.0±1.0 0.023

Interleukin-6 0.25±0.5 2.5±1.0 0.7±1.1 0.3±0.6 0.7±1.1 1.0±1.0 1.0±0.8 0.7±1.1 0.053

Interferon-alpha 0.25±0.5 2.75±0.5 1.3±1.5 0.3±0.6 1.0±1.0 1.0±1.7 1.0±0.8 0.7±0.6 0.041

Interferon-beta 0.25±0.5 3.0±0 2.0±1.0 0.3±0.6 1.0±0.0 1.0±1.7 1.2±0.5 0.3±0.6 0.013

Tumor necrosis factor-alpha 0.25±0.5 2.75±0.5 0.7±0.6 0.3±0.6 0.7±1.1 1.0±1.0 1.5±1.3 1.0±1.0 0.024

Cyclooxygenase-1 0.5±0.6 2.5±0.6 1.0±0.0 0.3±0.6 1.3±1.1 1.3±1.1 1.0±0.8 1.7±0.6 0.018

Cyclooxygenase-2 0.25±0.5 2.25±0.9 1.3±1.5 0.7±0.6 1.3±1.5 1.3±1.5 0.5±0.6 1.0±1.0 0.088

Caspase 3 0.25±0.5 2.75±0.5 0.7±0.6 0.7±0.6 1.7±0.6 2.4±1.1 1.7±0.5 1.0±1.0 0.023

Caspase 5 0.25±0.5 2.25±0.5 1.3±0.6 0.7±0.6 1.0±1.0 1.7±0.6 1.2±0.5 1.0±1.0 0.018

Caspase 7 0.25±0.5 2.25±0.5 1.3±1.1 1.0±0.0 1.0±1.0 1.0±1.7 0.7±0.9 1.0±1.0 0.032

Vimentin 3.0±0 1.5±0.6 2.0±1.0 3.0±0 2.0±1.7 2.3±1.1 2.0±1.1 1.7±0.6 0.021

Neuron specific enolase 3.0±0 0.5±0.6 2.3±0.6 3.0±0 0.7±1.1 0.7±1.1 1.2±0.9 1.3±0.6 0.009

Neurofilament protein 3.0±0 1.0±0.8 2.0±1.0 3.0±0 2.0±1.0 1.0±0.0 1.7±1.5 2.3±0.6 0.017

Glial fibrillary acidic protein 3.0±0 1.5±1.0 2.7±0.6 3.0±0 1.0±1.0 2.0±1.0 2.2±0.9 2.3±0.6 0.062

Myelin basic protein 3.0±0 1.5±1.0 2.7±0.6 3.0±0 2.0±1.0 2.0±1.0 2.2±0.9 2.7±0.6 0.062

�*�U�R�X�S���������1�H�J�D�W�L�Y�H���F�R�Q�W�U�R�O�V�����*�U�R�X�S���������3�R�V�L�W�L�Y�H���F�R�Q�W�U�R�O�V���Z�L�W�K���L�Q�I�O�D�P�P�D�W�L�R�Q���P�H�G�L�D�W�H�G���I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���R�U�D�O���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���R�U�D�O���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H��
�����I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H��
�Z�L�W�K�R�X�W���I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H���Z�L�W�K�R�X�W���I�H�W�D�O���L�Q�M�X�U�\�����'�D�W�D���D�U�H���H�[�S�U�H�V�V�H�G���D�V���P�H�D�Q���“���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q�����6�W�D�L�Q�L�Q�J���L�Q�W�H�Q�V�L�W�\���Z�D�V���J�U�D�G�H�G���D�V���������Q�H�J�D�W�L�Y�H����������
weak staining; 2, moderate staining; and 3, diffuse staining



266

Turk J Obstet Gynecol 2020;17:259-269 �6�H�]�L�N���H�W���D�O�����3�H�Q�W�R�[�L�I�\�O�O�L�Q�H���D�J�D�L�Q�V�W���S�U�H�W�H�U�P���I�H�W�D�O���L�Q�M�X�U�\

endotoxin insult as the most effective protective therapeutic 
�R�S�W�L�R�Q�� �D�J�D�L�Q�V�W�� �L�Q�I�O�D�P�P�D�W�L�R�Q���G�U�L�Y�H�Q�� �I�H�W�D�O�� �L�Q�M�X�U�\���� �$�O�W�K�R�X�J�K��
PTX when given into the amniotic fluid had some potential 
to decrease the IA inflammation, some adverse effects such as 
increased apoptosis in the placenta and fetal brain secondary 
to stimulation of an immune or toxic reaction is a concern that 
may restrict use of IA PTX for preterm fetal neuroprotection.
There are some potential explanations why oral PTX was more 
�H�I�I�H�F�W�L�Y�H���L�Q���R�X�U���G�H�V�L�J�Q�����6�L�Q�F�H���W�K�H���R�U�D�O���S�U�R�W�R�F�R�O���Z�D�V���S�U�R�S�K�\�O�D�F�W�L�F��
in nature with repeated daily doses, the neuroprotective 
effects of PTX might have become more apparent before the 
inflammatory insult. This may imply that PTX is generally 
active as a preventive therapy, when given relatively early in 
the inflammation-driven preterm birth model with limited 
action following delayed administration. Repeated doses of PTX 
instead of a single-dose may be required for relevant action, 
�D�V���Z�H�O�O�����+�R�Z�H�Y�H�U�����P�D�W�H�U�Q�D�O���D�Q�G���S�O�D�F�H�Q�W�D�O���S�K�D�U�P�D�F�R�N�L�Q�H�W�L�F�V���R�I��
PTX may also play a role. Oral PTX administered maternally is 
�P�H�W�D�E�R�O�L�]�H�G�� �L�Q�W�R�� �D�W�� �O�H�D�V�W�� ���� �Q�R�Q�F�R�Q�M�X�J�D�W�H�G�� �P�H�W�D�E�R�O�L�W�H�V�� �E�\�� �W�K�H��
liver, and the main active metabolite called lisofylline has been 
shown to have anti-inflammatory and antifibrotic activity��������������. 
Moreover, the anti-inflammatory actions of both PTX and 
lisofylline were attributed to 8-oxo derivatives rather than the 
parent forms������������ �6�L�Q�F�H�� �D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�� �R�I�� �3�7�;�� �G�L�U�H�F�W�O�\�� �L�Q�W�R�� �W�K�H��
�D�P�Q�L�R�W�L�F�� �I�O�X�L�G�� �Z�L�O�O�� �Q�R�W�� �H�Q�D�E�O�H�� �K�H�S�D�W�L�F�� �P�H�W�D�E�R�O�L�]�D�W�L�R�Q�� �R�I�� �3�7�;��

into active forms, IA drug delivery may have inadequate anti-
inflammatory and fetal neuroprotective actions. Furthermore, 
it can be speculated that the maternal liver and possibly the 
placenta “detoxify” the parent compound into more active 
and less fetotoxic compounds. Evidence in favor of such an 
effect can be adverse fetal reactions we encountered in our 
design, including increased apoptosis in fetal brain following 
IA PTX administrations in pregnancies without intrauterine 
inflammation. In summary, oral PTX administered to risk-
groups for preterm delivery should be the preferred way of 
administration for fetal neuroprotection.
Experimental data on use of PTX for inflammation-induced 
adverse effects in the placenta are scarce. In a tissue culture 
model that used second trimester human placentas treated 
with endotoxin and PTX, placental expression and production 
�R�I�� �L�Q�I�O�D�P�P�D�W�R�U�\�� �P�D�U�N�H�U�V�� �V�X�F�K�� �D�V�� �,�/�������� �7�1�)���_, and IFN were 
shown to decrease with administration of PTX��������. These ex vivo 
results are in agreement with in vivo data from our experiments, 
affirming the anti-inflammatory actions of PTX on the placenta.
�6�R�P�H�� �S�U�H�Y�L�R�X�V�� �D�Q�L�P�D�O�� �V�W�X�G�L�H�V�� �K�D�Y�H�� �D�O�V�R�� �H�Y�D�O�X�D�W�H�G�� �W�K�H��
placental and fetal effects of maternal PTX in the endotoxin-
induced intrauterine inflammation models. PTX was reported 
to mitigate endotoxin-induced up-regulation of placental 
heme oxygenase-1 in pregnant mice��������. PTX was also shown 
to decrease embryo resorption, fetal mortality, and fetal 

�7�D�E�O�H���������&�R�P�S�D�U�L�V�R�Q�V���R�I���I�H�W�D�O���S�X�O�P�R�Q�D�U�\���S�D�U�H�Q�F�K�\�P�D�O���L�P�P�X�Q�R�V�W�D�L�Q�L�Q�J���L�Q�W�H�Q�V�L�W�L�H�V���E�H�W�Z�H�H�Q���H�[�S�H�U�L�P�H�Q�W�D�O���J�U�R�X�S�V�����Q� �����L�Q���H�D�F�K���J�U�R�X�S�����R�I���S�U�H�W�H�U�P��
kids  

�0�D�U�N�H�U Group 1 Group 2 Group 3 �*�U�R�X�S�����*�U�R�X�S����Group 6 �*�U�R�X�S�����*�U�R�X�S�����S���Y�D�O�X�H

Interleukin-1 0.25±0.5 3.0±0 0.7±0.6 0.7±0.6 1.3±0.6 0.7±1.1 0.7±0.5 0.7±1.1 0.022

Interleukin-4 0.25±0.5 2.75±0.5 0.7±1.1 0.3±0.6 1.0±1.0 1.0±1.0 1.5±1.0 1.3±1.1 0.030

Interleukin-6 0.5±0.6 2.5±0.6 1.0±1.0 0.7±0.6 0.7±0.6 0.7±1.1 1.0±1.1 0.3±0.6 0.040

Interferon-alpha 0.25±0.5 3.0±0 1.3±0.6 0.7±0.6 1.0±0.0 1.3±1.1 1.7±1.3 0.7±0.6 0.013

Interferon-beta 0.25±0.5 2.75±0.5 2.0±1.0 0.3±0.6 2.0±1.0 2.0±1.7 1.0±0.8 0.3±0.6 0.017

Tumor necrosis factor-alpha 0.25±0.5 2.75±0.5 0.7±0.6 0.7±0.6 1.3±0.6 2.0±1.0 1.5±1.3 2.0±0.0 0.023

Cyclooxygenase-1 0.25±0.5 2.75±0.5 1.0±0.0 0.3±0.6 2.0±1.0 1.0±0.0 1.2±1.2 0.7±0.6 0.014

Cyclooxygenase-2 0.75±0.5 2.5±1.0 0.7±1.1 1.0±0.0 1.3±1.5 0.7±1.1 1.2±1.5 1.0±1.0 0.095

Caspase 3 0.25±0.5 2.5±0.6 0.7±0.6 0.3±0.6 1.0±1.0 1.7±1.5 0.5±0.6 1.0±1.0 0.024

Caspase 5 0.25±0.5 2.25±0.5 0.3±0.6 0.7±0.6 1.0±1.0 1.3±1.1 0.7±0.9 1.0±1.0 0.024

Caspase 7 0.25±0.5 2.5±1.0 1.0±0.0 0.3±0.6 1.3±0.6 2.0±0.0 1.2±0.9 1.7±0.6 0.040

�6�X�U�I�D�F�W�D�Q�W���S�U�R�W�H�L�Q���$2.5±0.6 0.25±0.5 1.3±0.6 2.3±0.6 1.7±1.1 0.7±0.6 1.2±1.2 2.3±0.6 0.016

�6�X�U�I�D�F�W�D�Q�W���S�U�R�W�H�L�Q���%2.5±0.6 0.5±0.6 1.0±1.0 2.7±0.6 0.7±1.1 1.0±1.7 1.5±1.3 2.0±1.0 0.023

�6�X�U�I�D�F�W�D�Q�W���S�U�R�W�H�L�Q���&2.75±0.5 0.25±0.5 1.0±1.0 3.0±0 0.3±0.6 0.7±1.1 1.2±1.2 2.3±0.6 0.012

�6�X�U�I�D�F�W�D�Q�W���S�U�R�W�H�L�Q���'3.0±0 0.75±0.9 1.0±1.7 3.0±0 1.3±1.1 1.0±1.0 2.0±1.4 2.3±1.2 0.026

Pro-surfactant protein B 3.0±0 0.5±0.6 1.0±1.0 3.0±0 1.0±1.7 0.7±0.6 2.0±0.8 2.7±0.6 0.009

�*�U�R�X�S���������1�H�J�D�W�L�Y�H���F�R�Q�W�U�R�O�V�����*�U�R�X�S���������3�R�V�L�W�L�Y�H���F�R�Q�W�U�R�O�V���Z�L�W�K���L�Q�I�O�D�P�P�D�W�L�R�Q���P�H�G�L�D�W�H�G���I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���R�U�D�O���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���R�U�D�O���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H��
�����I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H�������I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������/�R�Z���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H��
�Z�L�W�K�R�X�W���I�H�W�D�O���L�Q�M�X�U�\�����*�U�R�X�S���������+�L�J�K���G�R�V�H���L�Q�W�U�D���D�P�Q�L�R�W�L�F���S�H�Q�W�R�[�L�I�\�O�O�L�Q�H���Z�L�W�K�R�X�W���I�H�W�D�O���L�Q�M�X�U�\�����'�D�W�D���D�U�H���H�[�S�U�H�V�V�H�G���D�V���P�H�D�Q���“���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q�����6�W�D�L�Q�L�Q�J���L�Q�W�H�Q�V�L�W�\���Z�D�V���J�U�D�G�H�G���D�V���������Q�H�J�D�W�L�Y�H����������
weak staining; 2, moderate staining; and 3, diffuse staining
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�J�U�R�Z�W�K�� �U�H�V�W�U�L�F�W�L�R�Q�� �I�R�O�O�R�Z�L�Q�J�� �O�L�S�R�S�R�O�\�V�D�F�F�K�D�U�L�G�H�� �L�Q�M�H�F�W�L�R�Q�V�� �W�R��
pregnant mice������������������ �+�R�Z�H�Y�H�U���� �W�K�H�V�H�� �S�R�V�L�W�L�Y�H�� �H�I�I�H�F�W�V�� �Z�H�U�H�� �R�Q�O�\��
partially replicated in a rabbit model. In pregnant rabbits given 
intrauterine endotoxin, animals that received PTX 20 mg/kg/day 
in 3 divided doses had similar preterm delivery rates, despite 
prolonged time until fetal death compared to controls��������. On 
the other hand, in experimentally induced equine placentitis 
using intracervical inoculation of Streptococcus equi, 17 mg/
kg daily maternal dose of PTX given orally from the onset of 
clinical signs to delivery was associated with improved viability 
of foals and negative fetal bacterial cultures��������. Depending on 
these results in association with our current data, oral maternal 
PTX treatment given for a longer period, particularly before 
�S�O�D�F�H�Q�W�D�O�� �D�Q�G�� �I�H�W�D�O�� �L�Q�M�X�U�\�� �F�R�P�P�H�Q�F�H�V�� �V�H�H�P�V�� �P�R�U�H�� �H�I�I�H�F�W�L�Y�H�� �W�R��
alleviate subsequent intrauterine inflammation.
In the English literature, we were able to identify only one 
experimental study that specifically evaluated the fetal 
neuroprotective effects of antenatally administered PTX. 
This study by Dilek et al.�������� used intraperitoneal endotoxin 
�W�R�� �L�Q�G�X�F�H�� �I�H�W�D�O�� �L�Q�M�X�U�\�� �L�Q�� �S�U�H�J�Q�D�Q�W�� �U�D�W�V���� �D�Q�G�� ���� �G�R�V�H�V�� ���������P�J��
�N�J���� �R�I�� �P�D�W�H�U�Q�D�O�O�\�� �L�Q�M�H�F�W�H�G�� �3�7�;�� �E�H�I�R�U�H�� �W�H�U�P�� �G�H�O�L�Y�H�U�\�� �Z�D�V��
associated with decreased apoptosis and MBP immunostaining 
in periventricular white matter of the pups. The results imply 
that PTX is a potential neuroprotective agent against fetal term 
�E�U�D�L�Q���L�Q�M�X�U�\��������. Our data from a phylogenetically diverse animal 
model in the early preterm period with numerous inflammatory 
�D�Q�G���Q�H�X�U�R�Q�D�O���L�Q�M�X�U�\���P�D�U�N�H�U�V���H�O�D�E�R�U�D�W�H���W�K�H�V�H���S�U�H�Y�L�R�X�V���I�L�Q�G�L�Q�J�V��
In summary, previous experimental data show that prophylactic 
maternal PTX treatment may decrease placental and fetal 
�E�U�D�L�Q�� �L�Q�M�X�U�\�� �I�R�O�O�R�Z�L�Q�J�� �D�Q�� �L�Q�W�U�D�X�W�H�U�L�Q�H�� �L�Q�I�O�D�P�P�D�W�R�U�\�� �L�Q�V�X�O�W����
but probably do not prevent preterm delivery. Although we 
did not specifically address the timing of preterm delivery in 
our experiments, our results generally elaborate these findings 
and support use of maternal PTX as a fetal neuroprotective 
agent, particularly for pregnancies at risk for preterm delivery. 
Moreover, we showed the efficacy of oral daily doses at 60 mg/
�N�J�����Z�K�L�F�K���L�V���F�O�L�Q�L�F�D�O�O�\���P�R�U�H���I�H�D�V�L�E�O�H���W�K�D�Q���S�D�U�H�Q�W�H�U�D�O���L�Q�M�H�F�W�L�R�Q�V��
We could identify only one clinical study on the use of antenatal 
�3�7�;�� �L�Q���K�X�P�D�Q���S�U�H�J�Q�D�Q�F�L�H�V���� �7�K�H���U�D�Q�G�R�P�L�]�H�G���S�U�R�V�S�H�F�W�L�Y�H���W�U�L�D�O��
�E�\�� �/�D�X�W�H�U�E�D�F�K�� �H�W�� �D�O������������included 96 women between 23-34 
�Z�H�H�N�V���R�I���J�H�V�W�D�W�L�R�Q���Z�L�W�K���L�P�P�L�Q�H�Q�W���S�U�H�W�H�U�P���G�H�O�L�Y�H�U�\�����U�D�Q�G�R�P�L�]�H�G��
�W�R�� �������� �P�J���G�D�\�� �3�7�;�� ���Q� �������� �D�Q�G�� �F�R�Q�W�U�R�O�V�� ���Q� �������� �I�R�U�� ���� �Z�H�H�N�V��
or until delivery, with all the women receiving standard beta-
mimetic tocolysis, corticosteroids for fetal lung maturation, and 
magnesium sulfate for neuroprotection. The cerebroplacental 
ratio at week 3 of treatment was found to be significantly higher 
in the treatment arm. Moreover, composite neonatal outcome 
���L�Q�W�U�D�Y�H�Q�W�U�L�F�X�O�D�U�� �E�O�H�H�G�L�Q�J���� �S�H�U�L�Y�H�Q�W�U�L�F�X�O�D�U�� �O�H�X�N�R�P�D�O�D�F�L�D���� �D�Q�G��
�Q�H�R�Q�D�W�D�O���P�R�U�W�D�O�L�W�\�����Z�D�V���O�R�Z�H�U���L�Q���W�K�H���3�7�;���D�U�P�����D�O�W�K�R�X�J�K���W�L�P�H���W�R��
delivery was similar. Our results are principally in line with the 
findings from this pilot clinical study��������. We did not specifically 
�H�Y�D�O�X�D�W�H���I�H�W�D�O���'�R�S�S�O�H�U���V�W�X�G�L�H�V���R�U���Q�H�R�Q�D�W�D�O���P�R�U�W�D�O�L�W�\�����+�R�Z�H�Y�H�U����
our results similarly imply that PTX given for at least 2 weeks has 

�I�H�W�D�O�� �Q�H�X�U�R�S�U�R�W�H�F�W�L�Y�H�� �H�I�I�H�F�W�V���� �/�D�X�W�H�U�E�D�F�K�� �H�W�� �D�O���������� administered 
half of the daily 800 mg dose as an intravenous infusion, and 
the rest 400 mg as oral tablet. Considering the dose scheme in 
our study that corresponds to higher oral doses than that of 
�/�D�X�W�H�U�E�D�F�K�� �H�W�� �D�O����������, the necessity and feasibility of additional 
daily intravenous administrations are questionable. Therefore, 
future clinical studies evaluating fetal neuroprotective effects of 
prophylactic antenatal PTX therapy can focus on relatively low 
���������������������P�J�����G�D�L�O�\���R�U�D�O���G�R�V�H�V���R�I���3�7�;���Z�L�W�K�R�X�W���D�Q�\���S�D�U�H�Q�W�H�U�D�O��
administrations, which necessities admission to the hospital. 

�6�W�X�G�\���/�L�P�L�W�D�W�L�R�Q�V

There were certain limitations of the current experimental study. 
Although various tissue parameters for inflammation, apoptosis, 
�D�Q�G�� �W�L�V�V�X�H�� �L�Q�M�X�U�\�� �Z�H�U�H�� �V�W�X�G�L�H�G�� �E�\�� �L�P�P�X�Q�R�K�L�V�W�R�F�K�H�P�L�V�W�U�\����
additional methods such as genetic expressions and Western 
�E�O�R�W�� �Z�H�U�H�� �Q�R�W�� �H�Y�D�O�X�D�W�H�G���� �6�L�Q�F�H�� �W�K�H�U�H�� �L�V�� �S�R�V�L�W�L�Y�H�� �H�[�S�H�U�L�P�H�Q�W�D�O��
and clinical evidence in favor of safety of oral PTX use during 
the third-trimester of pregnancy, our design did not include 
standalone oral PTX experimental groups. There was also no 
�R�U�D�O�� �S�O�D�F�H�E�R�� �J�U�R�X�S���� �+�R�Z�H�Y�H�U���� �D�G�G�L�W�L�R�Q�� �R�I�� �P�R�U�H�� �H�[�S�H�U�L�P�H�Q�W�D�O��
groups into the present design would be unethical. C-reactive 
protein and white blood cell count and differential in fetal 
blood samples were not measured, as interleukins and TNF-�_��
were considered more specific for fetal inflammatory response. 
The current design was also unable to reveal data on temporal 
changes of the studied parameters. In our validated model, 
preterm birth was induced 5 days after IA endotoxin, a time 
period supposed to be most suitable for evaluation of fetal 
�L�Q�I�O�D�P�P�D�W�R�U�\���U�H�V�S�R�Q�V�H�����+�R�Z�H�Y�H�U�����Z�H���G�R���Q�R�W���K�D�Y�H���G�D�W�D���R�Q���R�W�K�H�U��
time points, including postpartum alterations, since newborn 
�N�L�G�V�� �Z�H�U�H�� �H�X�W�K�D�Q�L�]�H�G�� �D�I�W�H�U�� �G�H�O�L�Y�H�U�\�� �W�R�� �L�O�O�X�V�W�U�D�W�H�� �V�S�H�F�L�I�L�F�D�O�O�\��in 
utero tissue responses. The present experimental model cannot 
also distinguish whether the experimental IA inflammation 
created in the intervention groups in the study essentially 
caused spontaneous preterm birth, since preterm delivery was 
induced iatrogenically to retrieve fetal and placental samples. 
Finally, CP is multifactorial condition that can occur during 
the intrapartum period, during, or after delivery. The current 
data do not explicitly reveal information on preterm birth 
related to CP and/or related complications, and are restricted 
�W�R���H�[�S�H�U�L�P�H�Q�W�D�O���I�H�W�D�O���L�Q�M�X�U�\���L�Q���W�K�H���S�U�H�W�H�U�P���S�H�U�L�R�G���Z�L�W�K���O�D�F�N���R�I��
analysis of mid- and long-term results of CP.

Conclusion  

Maternal PTX given orally before inflammation-mediated 
preterm delivery in a prophylactic fashion alleviates fetal 
inflammatory response and may exhibit fetal neuroprotective 
effects in the caprine model. Considering the favorable fetal 
safety profile of PTX during the third trimester of pregnancy, 
clinical studies evaluating its antenatal use in imminent preterm 
delivery against subsequent development of possible brain 
�L�Q�M�X�U�\���D�U�H���Z�D�U�U�D�Q�W�H�G������
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�(�W�K�L�F�V

�(�W�K�L�F�V���&�R�P�P�L�W�W�H�H���$�S�S�U�R�Y�D�O�����7�K�H���V�W�X�G�\���S�U�R�W�R�F�R�O���Z�D�V���V�X�E�M�H�F�W��
�W�R�� �D�Q�L�P�D�O�� �H�W�K�L�F�V�� �F�R�P�P�L�W�W�H�H�� �D�S�S�U�R�Y�D�O�� �E�\�� �6�•�O�H�\�P�D�Q�� �'�H�P�L�U�H�O��
�8�Q�L�Y�H�U�V�L�W�\�� �$�Q�L�P�D�O�� �(�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q�� �/�R�F�D�O�� �(�W�K�L�F�V�� �&�R�P�P�L�W�W�H�H��
���D�S�S�U�R�Y�D�O���G�D�W�H���D�Q�G���Q�R����������������������������������
�,�Q�I�R�U�P�H�G���&�R�Q�V�H�Q�W�� Experimental study.

�$�X�W�K�R�U�V�K�L�S���&�R�Q�W�U�L�E�X�W�L�R�Q�V

�&�R�Q�F�H�S�W���� �0���6������ �$���.������ �g���g������ �0���+������ �'���.������ �$���$������ �2���g���� �'�H�V�L�J�Q����
�0���6������ �$���.������ �'���.���� �'�D�W�D�� �&�R�O�O�H�F�W�L�R�Q�� �R�U�� �3�U�R�F�H�V�V�L�Q�J���� �0���6������ �$���.������
�g���g�������0���+�������'���.�������$���$�������2���g�����$�Q�D�O�\�V�L�V���R�U���,�Q�W�H�U�S�U�H�W�D�W�L�R�Q�����0���6������
�g���g���� �0���+���� �2���g���� �/�L�W�H�U�D�W�X�U�H�� �6�H�D�U�F�K���� �0���6������ �$���)���� �2���g������ �:�U�L�W�L�Q�J����
�0���6�������g���g��
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�J�H�E�H�O�L�N���W�H�U�P�L�Q�D�V�\�R�Q�X���|�Q�H�U�L�O�G�L�����7�D�Q�×���S�R�V�W�Q�D�W�D�O���P�X�D�\�H�Q�H���Y�H�\�D���R�W�R�S�V�L���L�O�H���G�R�ÿ�U�X�O�D�Q�G�×�����3�R�V�W�Q�D�W�D�O���3�(�9���V�D�S�W�D�Q�P�D�\�D�Q�O�D�U�G�D���W�D�Q�×���\�D�Q�O�×�ü���S�R�]�L�W�L�I���R�O�D�U�D�N���N�D�E�X�O���H�G�L�O�G�L��
�%�X�O�J�X�O�D�U���� �<�•�]�� �R�W�X�]�� �V�H�N�L�]�� �K�D�V�W�D�G�D�� �3�(�9�� �V�D�S�W�D�Q�G�×���� �.�×�U�N�� �E�L�U�L�� ���������������� �L�]�R�O�H�� �L�G�L���� �þ�]�R�O�H�� �J�U�X�S�� �L�o�L�Q�G�H���� �L�O�N�� �W�U�L�P�H�V�W�H�U�G�H�� �\�D�Q�O�×�ü�� �S�R�]�L�W�L�I�O�L�N�� �R�U�D�Q�×�� �L�N�L�Q�F�L�� �W�U�L�P�H�V�W�H�U�� �L�O�H��
�N�×�\�D�V�O�D�Q�G�×�ÿ�×�Q�G�D���D�Q�O�D�P�O�×���G�H�U�H�F�H�G�H���\�•�N�V�H�N�W�L���V�×�U�D�V�×�\�O�D�����������Y�H�����������������S�����������������þ�]�R�O�H���J�U�X�S�W�D���������������������K�D�V�W�D�G�D���N�U�R�P�R�]�R�P�D�O���D�Q�R�P�D�O�L���W�H�V�S�L�W���H�G�L�O�G�L�����%�L�U����������������
�K�D�V�W�D�\�D���W�U�L�]�R�P�L���������Q�H�G�H�Q�L�\�O�H���W�H�U�P�L�Q�D�V�\�R�Q���X�\�J�X�O�D�Q�G�×�����1�R�Q���L�]�R�O�H���J�U�X�S�W�D�������������������������K�D�V�W�D�G�D���N�U�R�P�R�]�R�P���D�Q�R�P�D�O�L�V�L���V�D�S�W�D�Q�G�×���Y�H���W�H�U�P�L�Q�D�V�\�R�Q���|�Q�H�U�L�O�G�L�����$�\�U�×�F�D��
�����������������������K�D�V�W�D�\�D���\�D�ü�D�P�O�D���E�D�ÿ�G�D�ü�P�D�\�D�Q���D�Q�R�P�D�O�L�O�H�U���Q�H�G�H�Q�L�\�O�H���J�H�E�H�O�L�N���W�H�U�P�L�D�Q�V�\�R�Q�X���|�Q�H�U�L�O�G�L�����3�R�V�W�Q�D�W�D�O���G�H�ÿ�H�U�O�H�Q�G�L�U�P�H�G�H���L�]�R�O�H���Y�H���Q�R�Q���L�]�R�O�H���J�U�X�S�W�D���F�H�U�U�D�K�L��
�W�H�G�D�Y�L���R�U�D�Q�×���V�×�U�D�V�×���L�O�H���������Y�H���������������L�G�L���Y�H���D�U�D�G�D�N�L���I�D�U�N���L�V�W�D�W�L�N�V�H�O���R�O�D�U�D�N���D�Q�O�D�P�O�×�\�G�×�����S��������������

�$�E�V�W�U�D�F�W

�2�E�M�H�F�W�L�Y�H�����&�R�Q�J�H�Q�L�W�D�O���S�H�V���H�T�X�L�Q�R�Y�D�U�X�V�����3�(�9�����L�V���W�K�H���P�R�V�W���F�R�P�P�R�Q���F�R�Q�J�H�Q�L�W�D�O���G�H�I�R�U�P�L�W�\���R�I���W�K�H���I�R�R�W�����F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���S�O�D�Q�W�D�U���I�O�H�[�L�R�Q���Z�L�W�K���D���I�U�H�T�X�H�Q�F�\���R�I��
0.2-0.3%. It can be diagnosed from the 12th week of pregnancy. Non-isolated cases tend to be syndromic and complex. We aimed to evaluate the results 
of perinatally diagnosed isolated PEV.
�0�D�W�H�U�L�D�O�V���D�Q�G���0�H�W�K�R�G�V�� This was a retrospective cohort study conducted between March 2015-March 2020. Women who presented for fetal anomaly 
�V�F�U�H�H�Q�L�Q�J�� �R�U�� �Z�H�U�H�� �U�H�I�H�U�U�H�G�� �G�X�H�� �W�R�� �D�Q�\�� �V�X�V�S�H�F�W�H�G�� �I�H�W�D�O�� �D�Q�R�P�D�O�\�� �Z�H�U�H�� �V�X�E�M�H�F�W�H�G�� �W�R�� �G�H�W�D�L�O�H�G�� �I�H�W�D�O�� �D�Q�R�P�D�O�\�� �V�F�D�Q�V�� �D�Q�G�� �F�K�H�F�N�H�G�� �I�R�U�� �W�K�H�� �S�U�H�V�H�Q�F�H�� �R�I�� �3�(�9����
Karyotype analysis was discussed for patients with PEV. Pregnancy termination was recommended for those with chromosomal/life-threatening anomalies. 
The diagnosis was confirmed by postnatal examination/autopsy. Postnatal diagnosis was accepted as false-positive in those with no PEV.
Results:���2�Q�H���K�X�Q�G�U�H�G���W�K�L�U�W�\���H�L�J�K�W���S�D�W�L�H�Q�W�V���Z�H�U�H���I�R�X�Q�G���W�R���K�D�Y�H���3�(�9���������������������������R�I���Z�K�L�F�K���Z�H�U�H���L�V�R�O�D�W�H�G�����,�Q���W�K�H���L�V�R�O�D�W�H�G���J�U�R�X�S�����W�K�H���I�D�O�V�H���S�R�V�L�W�L�Y�H���U�D�W�H���L�Q��
�W�K�H���I�L�U�V�W���W�U�L�P�H�V�W�H�U���Z�D�V���V�L�J�Q�L�I�L�F�D�Q�W�O�\���K�L�J�K�H�U���F�R�P�S�D�U�H�G���Z�L�W�K���W�K�H���V�H�F�R�Q�G���W�U�L�P�H�V�W�H�U���������������������������U�H�V�S�H�F�W�L�Y�H�O�\�����S�����������������&�K�U�R�P�R�V�R�P�D�O���D�Q�R�P�D�O�L�H�V���Z�H�U�H���G�H�W�H�F�W�H�G��
�L�Q���������������������S�D�W�L�H�Q�W�V���L�Q���W�K�H���L�V�R�O�D�W�H�G���J�U�R�X�S�����7�H�U�P�L�Q�D�W�L�R�Q���Z�D�V���S�H�U�I�R�U�P�H�G���W�R���������������������S�D�W�L�H�Q�W�V���G�X�H���W�R���W�U�L�V�R�P�\�����������,�Q���W�K�H���Q�R�Q���L�V�R�O�D�W�H�G���J�U�R�X�S�����F�K�U�R�P�R�V�R�P�D�O��
�D�Q�R�P�D�O�L�H�V���Z�H�U�H���G�H�W�H�F�W�H�G���L�Q�������������������������S�D�W�L�H�Q�W�V�����D�Q�G���W�H�U�P�L�Q�D�W�L�R�Q���Z�D�V���U�H�F�R�P�P�H�Q�G�H�G�����7�H�U�P�L�Q�D�W�L�R�Q���Z�D�V���D�O�V�R���U�H�F�R�P�P�H�Q�G�H�G���W�R�������������������������S�D�W�L�H�Q�W�V���G�X�H���W�R��
�D�Q�R�P�D�O�L�H�V���L�Q�F�R�P�S�D�W�L�E�O�H���Z�L�W�K���O�L�I�H�����,�Q���W�K�H���S�R�V�W�Q�D�W�D�O���H�Y�D�O�X�D�W�L�R�Q�����W�K�H���V�X�U�J�L�F�D�O���W�U�H�D�W�P�H�Q�W���U�D�W�H���L�Q���W�K�H���L�V�R�O�D�W�H�G���Q�R�Q���L�V�R�O�D�W�H�G���J�U�R�X�S�V���Z�D�V�����������������������S��������������
�&�R�Q�F�O�X�V�L�R�Q�� When PEV is diagnosed, detailed fetal anomaly screening must be performed, patients should be informed about the chromosomal anomaly 
�U�L�V�N�����+�L�J�K���I�D�O�V�H���S�R�V�L�W�L�Y�H���U�D�W�H�V���L�Q���W�K�H���I�L�U�V�W���W�U�L�P�H�V�W�H�U���V�K�R�X�O�G���E�H���N�H�S�W���L�Q���P�L�Q�G���I�R�U���G�L�D�J�Q�R�V�L�V�����.�D�U�\�R�W�\�S�H���D�Q�D�O�\�V�L�V���V�K�R�X�O�G���E�H���U�H�F�R�P�P�H�Q�G�H�G���D�O�V�R���W�R���L�V�R�O�D�W�H�G���F�D�V�H�V����
It should be remembered that some neuromuscular/skeletal system anomalies may occur for the first time in the postnatal period in isolated cases.
�.�H�\�Z�R�U�G�V�� Clubfoot, Down syndrome, diagnostic imaging, karyotyping
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Introduction

Congenital pes equinov�D�U�X�V�� ���3�(�9���� �R�U�� �F�O�X�E�I�R�R�W�� �L�V�� �D�� �F�R�Q�J�H�Q�L�W�D�O��
�P�D�O�I�R�U�P�D�W�L�R�Q���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���H�[�F�H�V�V�L�Y�H���S�O�D�Q�W�D�U���I�O�H�[�L�R�Q���R�I���R�Q�H��
foot or both feet, inward tilting of the heel, and adduction of the 
forefoot������. It is seen with a frequency of 2-3 per 1000 live births 
and is the most common congenital deformity of the foot������. It 
can be unilateral or bilateral, and its incidence in male fetuses 
is 2 times higher������.
Although the diagnosis of congenital PEV is usually made from 
�W�K�H�� �V�H�F�R�Q�G�� �W�U�L�P�H�V�W�H�U�� �Z�L�W�K�� �X�O�W�U�D�V�R�Q�R�J�U�D�S�K�\�� ���)�L�J�X�U�H�� �������� �L�W�� �L�V��
possible to diagnose it from 12th week in the late first trimester������. 
Congenital PEV can be diagnosed more frequently through the 
development of ultrasound technology and the increase in the 
skills of physicians over time.
�6�\�Q�G�U�R�P�L�F���F�D�V�H�V���W�H�Q�G���W�R���E�H���P�R�U�H���F�R�P�S�O�H�[�����D�Q�G���W�K�H�L�U���D�V�V�R�F�L�D�W�L�R�Q��
with other congenital malformations and/or chromosomal and 
genetic anomalies is common. It has been associated with 
some aneuploidies, deletion syndromes, sex chromosome 
abnormalities, neuromuscular disorders, microdeletion and 
duplications. Despite advances in molecular gene studies, 
�D�� �P�D�M�R�U�� �F�D�X�V�D�W�L�Y�H�� �J�H�Q�H�� �K�D�V�� �Q�R�W�� �E�H�H�Q�� �L�G�H�Q�W�L�I�L�H�G�� �D�Q�G�� �F�O�L�Q�L�F�D�O��
features of even familial cases show heterogeneity������.
Positional PEV is mostly associated with intrauterine factors 
limiting fetal movements, such as oligohydramnios, twin 
pregnancy and uterine anomalies. Early amniocentesis is one 
of the iatrogenic reasons that may lead to this������. There may be 
accompanying anomalies or it can be seen as isolated. Idiopathic 
PEV is usually isolated and generally have a good prognosis, 

their relationship with chromosomal anomalies is limited, and 
familial cases have been reported������. The fact that it has a higher 
prevalence in some populations and that it is more common 
among the male sex suggests that it is the result of a polygenetic 
predisposition������.
Environmental and genetic factors are thought to play a role 
in the etiology. It has been shown that maternal smoking, 
�L�Q�F�U�H�D�V�H�G�� �E�R�G�\�� �P�D�V�V�� �L�Q�G�H�[�� ���%�0�,���� �D�Q�G�� �V�H�O�H�F�W�L�Y�H�� �V�H�U�R�W�R�Q�L�Q��
reuptake inhibitor use in the first trimester increases the risk of 
congenital PEV�������������� �,�W���Z�D�V�� �U�H�S�R�U�W�H�G���W�K�D�W���/�D�P�R�W�U�L�J�L�Q�H���H�[�S�R�V�X�U�H��
during the prenatal period increased the risk of congenital 
PEV��������.
Conservative treatment is the primary method recommended 
�L�Q�� �3�(�9�� �W�U�H�D�W�P�H�Q�W���� �6�X�U�J�H�U�\�� �L�V�� �U�H�F�R�P�P�H�Q�G�H�G�� �I�R�U�� �S�D�W�L�H�Q�W�V�� �Z�K�R��
do not respond to conservative treatment or who are late for 
treatment. Untreated patients may experience limitation of 
motion, deformity, and pain in the long term. Conservative 
�P�H�W�K�R�G�V���L�Q�F�O�X�G�H���F�R�U�U�H�F�W�L�Y�H���V�S�O�L�Q�W�V�����3�R�Q�V�H�W�L���R�U���.�L�W�H�·�V���P�H�W�K�R�G������
physiotherapy, and serial manipulations��������������. The surgical 
method may vary depending on the severity of the clinical 
course and accompanying anomalies��������.
In this study, we aimed to evaluate the perinatal, neonatal 
and orthopedic results of pregnant women who were found 
to have isolated PEV during the first and second-trimester 
ultrasonographic screening in our clinic.

Materials and Methods

This study was a retrospective cohort study conducted in the 
�3�H�U�L�Q�D�W�R�O�R�J�\���8�Q�L�W���R�I���d�X�N�X�U�R�Y�D���8�Q�L�Y�H�U�V�L�W�\���)�D�F�X�O�W�\���R�I���0�H�G�L�F�L�Q�H����
Department of Obstetrics and Gynecology, between March 
2015 and March 2020. Patients who presented to our clinic 
for routine first-trimester and second-trimester fetal anomaly 
screening and patients referred to our clinic due to any 
suspected fetal anomaly or positive screening test were included 
in this study. Among the patients admitted in the first trimester, 
those between 12 and 14 weeks were included in the study. All 
�S�D�W�L�H�Q�W�V�� �Z�H�U�H�� �V�X�E�M�H�F�W�H�G�� �W�R�� �D�� �G�H�W�D�L�O�H�G�� �I�H�W�D�O�� �D�Q�R�P�D�O�\�� �V�F�D�Q�� �D�Q�G��
�F�K�H�F�N�H�G�� �I�R�U�� �W�K�H�� �S�U�H�V�H�Q�F�H�� �R�I�� �3�(�9���� �6�R�Q�R�J�U�D�S�K�L�F�� �H�[�D�P�L�Q�D�W�L�R�Q�V��
of all patients were performed by four researchers experienced 
�L�Q�� �I�H�W�D�O�� �D�Q�R�P�D�O�\�� �V�F�U�H�H�Q�L�Q�J�� �X�V�L�Q�J�� �D�� �W�U�D�Q�V�D�E�G�R�P�L�Q�D�O�� ���������0�+�]��
�S�U�R�E�H���Z�L�W�K���D���9�R�O�X�V�R�Q���(���� ���*�(�� �0�H�G�L�F�D�O���6�\�V�W�H�P�V�����=�L�S�I���� �$�X�V�W�U�L�D����
device, and information of all patients was recorded on the 
�0�L�F�U�R�V�R�I�W�� �9�L�H�Z�S�R�L�Q�W�� ���*�(�� �0�H�G�L�F�D�O�� �6�\�V�W�H�P�V���� �G�D�W�D�� �U�H�F�R�U�G�L�Q�J��
system. Information of the patients and accompanying 
anomalies were obtained retrospectively from patient files and 
�0�L�F�U�R�V�R�I�W���9�L�H�Z�S�R�L�Q�W�����*�(���0�H�G�L�F�D�O���6�\�V�W�H�P�V�����S�U�R�J�U�D�P�����7�K�L�V���V�W�X�G�\��
comprised a heterogeneous patient group including high and 

�6�R�Q�X�o���� �3�(�9�� �W�H�ü�K�L�V�L�� �N�R�Q�G�X�ÿ�X�Q�G�D���� �H�ü�O�L�N�� �H�G�H�Q�� �D�Q�R�P�D�O�L�O�H�U�� �L�o�L�Q�� �D�\�U�×�Q�W�×�O�×�� �E�L�U�� �I�H�W�D�O�� �D�Q�R�P�D�O�L�� �W�D�U�D�P�D�V�×�� �\�D�S�×�O�P�D�O�×�� �Y�H�� �K�D�V�W�D�O�D�U�� �D�U�W�D�Q�� �N�U�R�P�R�]�R�P�D�O�� �D�Q�R�P�D�O�L�� �U�L�V�N�L��
�K�D�N�N�×�Q�G�D���E�L�O�J�L�O�H�Q�G�L�U�L�O�P�H�O�L�G�L�U�����7�D�Q�×���L�o�L�Q���L�O�N���W�U�L�P�H�V�W�H�U�G�H�N�L���\�•�N�V�H�N���\�D�Q�O�×�ü���S�R�]�L�W�L�I�O�L�N���R�U�D�Q�O�D�U�×���D�N�×�O�G�D���W�X�W�X�O�P�D�O�×�G�×�U�����þ�]�R�O�H���R�O�J�X�O�D�U�D���G�D���N�D�U�\�R�W�L�S���D�Q�D�O�L�]�L���|�Q�H�U�L�O�P�H�O�L�G�L�U����
�%�D�]�×���Q�|�U�R�P�•�V�N�•�O�H�U���Y�H���L�V�N�H�O�H�W���V�L�V�W�H�P�L���D�Q�R�P�D�O�L�O�H�U�L�Q�L�Q�����L�]�R�O�H���R�O�J�X�O�D�U�G�D���L�O�N���N�H�]���G�R�ÿ�X�P���V�R�Q�U�D�V�×���G�|�Q�H�P�G�H���R�U�W�D�\�D���o�×�N�D�E�L�O�H�F�H�ÿ�L���K�D�W�×�U�O�D�Q�P�D�O�×�G�×�U��
�$�Q�D�K�W�D�U���.�H�O�L�P�H�O�H�U�����d�D�U�S�×�N���D�\�D�N�����'�R�Z�Q���V�H�Q�G�U�R�P�X�����W�D�Q�×�V�D�O���J�|�U�•�Q�W�•�O�H�P�H�����N�D�U�\�R�W�L�S�O�H�P�H

�)�L�J�X�U�H������ PEV ultrasonography image

PEV: Pes equinovarus
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low-risk patients. Approval for the study was obtained from 
�W�K�H���(�W�K�L�F�V���&�R�P�P�L�W�W�H�H���R�I���d�X�N�X�U�R�Y�D���8�Q�L�Y�H�U�V�L�W�\���0�H�G�L�F�D�O���)�D�F�X�O�W�\��
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were confirmed by karyotype analysis in peripheral blood. 
�7�U�L�V�R�P�\�� ������ �Z�D�V�� �G�H�W�H�F�W�H�G�� �L�Q�� �R�Q�H�� �S�D�W�L�H�Q�W�� �D�Q�G�� ������ �;�;�<�� �L�Q�� �R�Q�H��
patient.
When the frequency of chromosomal anomalies was evaluated 
according to unilaterality or bilaterality, it was found as 5.88% 

���������������L�Q���W�K�H���X�Q�L�O�D�W�H�U�D�O���J�U�R�X�S���D�Q�G���������������������������L�Q���W�K�H���E�L�O�D�W�H�U�D�O��
�J�U�R�X�S�����W�K�H���G�L�I�I�H�U�H�Q�F�H���Z�D�V���V�W�D�W�L�V�W�L�F�D�O�O�\���V�L�J�Q�L�I�L�F�D�Q�W�����S��������������
Trisomy 21 was detected in 51 patients in the entire study group 
�>�������������������������������@�����,�Q���I�L�Y�H���R�I���������I�H�W�X�V�H�V���Z�L�W�K���W�U�L�V�R�P�\��������������������
���������������K�D�G���3�(�9�����$�I�W�H�U���W�K�H���H�O�L�P�L�Q�D�W�L�R�Q���R�I���S�D�W�L�H�Q�W�V���Z�L�W�K���W�U�L�V�R�P�\��

�)�L�J�X�U�H������ Clinical course of PEV cases diagnosed in the prenatal period

PEV: Pes equinovarus
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21 in the entire group, the PEV rate was calculated as 1.58% 
������������������������ �7�K�H�� �U�D�W�H�� �R�I�� �W�U�L�V�R�P�\�� ������ �L�Q�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �3�(�9�� �Z�D�V��
������������ ������������������ �+�R�Z�H�Y�H�U���� �W�K�H���U�D�W�H���R�I�� �W�U�L�V�R�P�\�� ������ �L�Q���W�K�H���J�U�R�X�S��
�Z�L�W�K�R�X�W�� �3�(�9�� �Z�D�V�� �I�R�X�Q�G�� �D�V�� ���������� ���������������������� �7�K�L�V�� �L�Q�G�L�F�D�W�H�V�� �D��
6.6-fold increase in the risk for trisomy 21 in patients with PEV.
�7�K�L�U�W�\���R�Q�H���������������S�D�W�L�H�Q�W�V���L�Q���W�K�H���L�V�R�O�D�W�H�G���3�(�9���J�U�R�X�S���U�H�V�S�R�Q�G�H�G���W�R��
conservative treatment. Conservative treatment was performed 
�R�Q�������������������������S�D�W�L�H�Q�W�V���L�Q���W�K�H���Q�R�Q���L�V�R�O�D�W�H�G���J�U�R�X�S�����W�K�H���G�L�I�I�H�U�H�Q�F�H��
�Z�D�V���V�W�D�W�L�V�W�L�F�D�O�O�\���V�L�J�Q�L�I�L�F�D�Q�W�����S�����������������7�K�H���F�R�Q�V�H�U�Y�D�W�L�Y�H���W�U�H�D�W�P�H�Q�W��
rate was statistically significantly higher in the isolated group 
���S���������������� �6�X�U�J�L�F�D�O�� �W�U�H�D�W�P�H�Q�W�� �Z�D�V�� �S�H�U�I�R�U�P�H�G�� �R�Q�� �S�D�W�L�H�Q�W�V�� �Z�K�R��
did not respond to conservative treatment or who were late for 
�W�U�H�D�W�P�H�Q�W�����&�R�U�U�H�F�W�L�Y�H���F�D�V�W�L�Q�J�����3�R�Q�V�H�W�L�����D�Q�G���S�K�\�V�L�R�W�K�H�U�D�S�\���Z�H�U�H��
used in conservative treatment. In terms of surgery, the most 
preferred methods were achillotomy and posteromedial release 
surgery.

Discussion

First-trimester and second-trimester fetal anomaly screening 
are recommended to all pregnant women during antenatal 
follow-up. Although PEV incidence is stated as 0.2-0.3% in the 
literature, the results in our study were far from these values, 
as some of the patients were referred. Although the diagnosis 
of PEV is usually made in the second trimester, Keret et al.������ 
showed that it was possible to make a diagnosis from the 12th 
�Z�H�H�N�� �L�Q�� �W�K�H�� �I�L�U�V�W�� �W�U�L�P�H�V�W�H�U���� �+�R�Z�H�Y�H�U���� �W�K�H�� �G�L�D�J�Q�R�V�L�V�� �P�D�G�H�� �L�Q��
the first trimester has some drawbacks. Bogers et al.�������� showed 
that there was a temporary PEV position during the normal 
development of the lower extremity in the first trimester and 
this development continued until the 13th week. Diagnoses 
made without waiting for this physiologic positional change 
will cause an increase in false positivity. In our study, the rate 

�R�I�� �I�D�O�V�H�� �S�R�V�L�W�L�Y�L�W�\�� �L�Q�� �W�K�H�� �H�Q�W�L�U�H�� �J�U�R�X�S�� �Z�D�V�� �������������� ������������������
The false-positive rate was statistically significantly higher in 
�S�D�W�L�H�Q�W�V���L�Q���W�K�H���I�L�U�V�W���W�U�L�P�H�V�W�H�U���W�K�D�Q���L�Q���W�K�H���V�H�F�R�Q�G���W�U�L�P�H�V�W�H�U������������
�Y�V���������������S�����������������,�Q���W�K�H���L�V�R�O�D�W�H�G���J�U�R�X�S�����W�K�H���I�D�O�V�H���S�R�V�L�W�L�Y�H���U�D�W�H��
�Z�D�V���I�R�X�Q�G���D�V���������������������������U�H�D�F�K�L�Q�J�����������L�Q���W�K�H���I�L�U�V�W���W�U�L�P�H�V�W�H�U����
In the literature, this rate varies between 0% and 40% for 
isolated cases��������������. Our findings were similar to the literature. 
�+�R�Z�H�Y�H�U�����L�Q���W�K�H���L�V�R�O�D�W�H�G���J�U�R�X�S�������������I�D�O�V�H���S�R�V�L�W�L�Y�L�W�\���L�Q���S�D�W�L�H�Q�W�V��
diagnosed in the first trimester draws attention, which can be 
explained by the fact that the patients in the isolated group were 
milder and by the physiologic position change of the foot in the 
first trimester. Due to high false-positive rates, isolated cases, 

�7�D�E�O�H�� ���� Postnatal false positivity distribution according to the 
gestational week at the time of antenatal diagnosis in the isolated 
and non-isolated groups

�)�L�U�V�W��
�7�U�L�P�H�V�W�H�U

Second 
�7�U�L�P�H�V�W�H�U�S���Y�D�O�X�H�

�,�V�R�O�D�W�H�G�����Q� ������������������������ ������������������������ ����������

�1�R�Q���L�V�R�O�D�W�H�G�����Q� ������������������������ ���������������������� ����������

�7�R�W�D�O�����Q� �������� �������������������� �������������������� ����������

*chi-square test was used

�7�D�E�O�H������ Distribution of postnatal false positivity rate of PEV due to 
laterality in antenatally diagnosed isolated and non-isolated groups

�8�Q�L�O�D�W�H�U�D�O�%�L�O�D�W�H�U�D�O�7�R�W�D�O

�,�V�R�O�D�W�H�G�����Q� ������������������������������ ������������������������ ��������������������

Non-isolated 
���Q� ������

���������������������� ���������������������� ����������������������

P-value* ����������

*chi-square test was used, PEV: Pes equinovarus

�7�D�E�O�H������ Clinical features of PEV patients diagnosed in the prenatal 
period

Isolated
�Q� ����

�1�R�Q���L�V�R�O�D�W�H�G
�Q� ���� �S���Y�D�O�X�H�

Age  25.32±4.25 26.12±4.72 0.193

BMI ����������������������������������������������������������������0.396

Conception method

Natural
�,�9�)���,�&�6�,���(�7
Other ART

��������������������
����������������
������������

��������������������
����������������
����������������

0.406
0.305
0.105

Gestational week 
at the time of 
�G�L�D�J�Q�R�V�L�V�����Z�H�H�N��

��������������������������������������������������������������������������

�/�D�W�H�U�D�O�L�W�\

Unilateral
Bilateral

����������������
��������������������

��������������������
����������������������

0.354
0.413

Fetal Karyotyping
Normal
Trisomy 21
Trisomy 18
Trisomy 13
�6�H�[���F�K�U�R�P�R�V�R�P�D�O��
anomalies 

����������������
����������������
����������������
-
-
����������������

����������������
��������������������
����������������
��������������������
����������������
-

0.82
0.79
0.73

Pregnancy result

Pregnancy 
termination
Delivery
Vaginal birth
Caesarean

����������������
��������������������
��������������������
��������������������

��������������������
��������������������
��������������������
��������������������

����������
����������
0.31
0.42

Birth week ��������������������������������������������������������������������������

Birth weight
3230 
����������������������

������������������������������ ����������

�6�H�[

Girl
Boy 

��������������������
������������������

������������������
��������������������

0.23
0.24

Neonatal 
intensive care 
need

�������������� ���������������� ����������

*chi-square test was used, PEV: Pes equinovarus, BMI: Body mass index
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especially those diagnosed in the first trimester, should be 
followed up with serial examinations to confirm the diagnosis.
In this study, the median gestational week at the time of diagnosis 
of PEV was determined as 21.5 and 19.1 for the isolated and 
non-isolated groups, respectively. This can be explained by the 
fact that the disease is more complex and severe in the presence 
of accompanying anomalies and therefore can be diagnosed 
earlier������������������������ �+�D�U�W�J�H�� �H�W�� �D�O���������� reported the median gestational 
week at the time of diagnosis as 23 weeks.
Postnatal examinations allow the detection of accompanying 
�I�L�Q�G�L�Q�J�V���W�K�D�W���F�R�X�O�G���Q�R�W���E�H���I�R�X�Q�G���L�Q���W�K�H���S�U�H�Q�D�W�D�O���S�H�U�L�R�G�����+�H�Q�F�H����
in the non-isolated group, chromosomal anomalies were found 
in two patients who did not undergo amniocentesis during the 
�D�Q�W�H�Q�D�W�D�O�� �S�H�U�L�R�G�� ���W�U�L�V�R�P�\�� ������ �L�Q�� �R�Q�H�� �S�D�W�L�H�Q�W���� ������ �;�;�<�� �L�Q�� �R�Q�H��
�S�D�W�L�H�Q�W������ �,�Q�� �W�K�H�� �L�V�R�O�D�W�H�G�� �J�U�R�X�S���� �Q�R�� �D�G�G�L�W�L�R�Q�D�O�� �D�Q�R�P�D�O�L�H�V�� �D�Q�G��
chromosomal anomalies were found in the postnatal period. 
�/�D�X�V�R�Q�� �H�W�� �D�O���������� stated that neurologic, developmental, and 
additional structural anomalies could be detected in postnatal 
follow-up in isolated cases. In their studies, it was observed 
that 10% of isolated cases turned into complex cases after a 
minimum of 1-year follow-up. Di Mascio et al.�������� reported that 
anomalies related to the skeletal system and neuromuscular 
system were detected at a rate of 7% in the postnatal follow-up 
of patients diagnosed as having isolated PEV in the prenatal 
period. Offerdal et al.�������� made a minimum of 2-years follow-up 
and found that 15% of the cases turned into complex cases. 
�6�K�L�S�S���D�Q�G���%�H�Q�D�F�H�U�U�D�I�������� found higher rates in their study. Our 
study has limitations in this regard because we have not yet 
followed-up all patients for at least one year.
�2�X�U�� �V�H�[�� �G�L�V�W�U�L�E�X�W�L�R�Q�� ���E�R�\���J�L�U�O���� �L�Q�� �L�V�R�O�D�W�H�G�� �3�(�9�� �F�D�V�H�V�� �Z�D�V�� ����������
which was consistent with the literature. In our study, the 
percentage of non-isolated PEV was 73%. Although this rate 
varies between 48% and 51% in some community studies, rates 
up to 80% have been reported in tertiary centers such as our 
clinic where high-risk patients are treated��������������������.
In our study, although chromosome anomalies were detected 
with a rate of 5.8% in the isolated group, the rate was 16.3% 
in the non-isolated group. Many authors believe that karyotype 
is necessary in the presence of anomalies accompanying PEV; 
however, there are ongoing discussions for isolated cases��������������. 
The most common chromosomal anomalies associated with PEV 
�D�U�H���W�U�L�V�R�P�L�H�V���������D�Q�G�����������,�W���L�V���S�R�V�V�L�E�O�H���W�R���U�H�F�R�J�Q�L�]�H���F�D�V�H�V���Z�L�W�K��
trisomy 13 and 18 using ultrasonography due to accompanying 
�D�Q�R�P�D�O�L�H�V���� �+�R�Z�H�Y�H�U���� �V�H�[�� �F�K�U�R�P�R�V�R�P�H�� �D�Q�R�P�D�O�L�H�V�� �D�Q�G�� �W�U�L�V�R�P�\��
21 sometimes display very limited or no findings. For this 
reason, especially in isolated PEV cases, karyotyping comes to 
the fore due to the risk of trisomy 21. In the study of Viaris 
et al.��������, the rate of chromosomal anomalies in the isolated 
�J�U�R�X�S�� �Z�D�V�� ������������ �/�D�X�V�R�Q�� �H�W�� �D�O���������� reported the incidence 
of chromosomal anomalies as 2.3% in the isolated group. 
Recommending karyotype to isolated cases in the presence of 

advanced maternal age or positive screening test should not be 
avoided��������. PEV was detected in five of 51 patients with trisomy 
�������L�Q���R�X�U���V�W�X�G�\���S�R�S�X�O�D�W�L�R�Q�������������������7�K�L�V���V�L�W�X�D�W�L�R�Q���L�Q�F�U�H�D�V�H�V���W�K�H��
risk of trisomy 21 in patients with PEV 6.6 times. Offerdal et 
al.����������detected aneuploidy at the rate of 13% in patients with 
PEV and showed that there was a strong relationship between 
PEV and chromosomal anomalies, and they recommended 
karyotyping for all patients including isolated cases. Tegnanader 
and Eik-Nes�������� reached similar results.
According to the findings of Bakalis et al.��������, the prognosis was 
worse and the frequency of chromosomal anomalies was higher 
in the bilateral group, similar to our study. In the study of Viaris 
et al.��������, no difference was found between the two groups.
Despite the high incidence of PEV, only a few causative genes 
are known. PITX1 (MIM 602149), IGFBP3 (MIM 146732), TBX4, 
and RBM10 genes have been found to be associated with isolated 
PEV��������������. Recommending chromosomal microarray studies 
in addition to conventional karyotyping to patients with PEV 
will help to better understand the factors causing the disease 
because multigenetic factors play a role in the etiology��������.
Conservative treatment is the primary method recommended in 
�W�K�H���W�U�H�D�W�P�H�Q�W���R�I���3�(�9�����6�X�U�J�H�U�\���L�V���U�H�F�R�P�P�H�Q�G�H�G���I�R�U���S�D�W�L�H�Q�W�V���Z�K�R��
do not respond to conservative treatment. There is no treatment 
in the prenatal period. The accepted method in conservative 
�W�U�H�D�W�P�H�Q�W���L�V���3�R�Q�V�H�W�L���F�D�V�W�L�Q�J���������������,�Q���R�X�U���F�D�V�H�V�����V�X�U�J�L�F�D�O���W�U�H�D�W�P�H�Q�W��
�Z�D�V���S�H�U�I�R�U�P�H�G���R�Q���W�Z�R���S�D�W�L�H�Q�W�V�������������L�Q���W�K�H���L�V�R�O�D�W�H�G���J�U�R�X�S���D�Q�G��
������ ���������������� �S�D�W�L�H�Q�W�V�� �L�Q�� �W�K�H�� �Q�R�Q���L�V�R�O�D�W�H�G�� �J�U�R�X�S���� �W�K�H�� �G�L�I�I�H�U�H�Q�F�H��
�Z�D�V�� �V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�I�L�F�D�Q�W�� ���S���������������� �&�D�U�H�I�X�O�� �I�H�W�D�O�� �D�Q�R�P�D�O�\��
screening performed to detect accompanying anomalies will 
help us understand whether the cases are isolated and predict 
the postnatal prognosis.

�6�W�X�G�\���/�L�P�L�W�D�W�L�R�Q�V

The limitations of this study are that it had a retrospective 
design, only patients diagnosed during the intrauterine period 
could be reached, and the rate of PEV detection could not be 
specified due to the exclusion of patients diagnosed for the first 
time in the postnatal period.
Another limitation is that only conventional karyotyping 
could be performed in patients, chromosomal microarray was 
�Q�R�W�� �S�H�U�I�R�U�P�H�G���� �6�W�X�G�L�H�V�� �L�Q�Y�R�O�Y�L�Q�J�� �F�K�U�R�P�R�V�R�P�D�O�� �P�L�F�U�R�D�U�U�D�\��
evaluations are needed to better understand the etiology of the 
disease.

Conclusion

The diagnosis of PEV can be made in the late first and second 
trimesters. In the first trimester, the rate of false positivity 
is higher, and the diagnosis should be confirmed with 
serial examinations. When PEV is diagnosed, detailed fetal 
anomaly screening should be performed for anomalies that 
may accompany, and patients should be informed about the 
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increased incidence of chromosomal anomalies, and karyotype 
and chromosomal microarray analysis should be recommended. 
Chromosomal microarray can identify clinically significant 
�F�K�U�R�P�R�V�R�P�H���D�E�Q�R�U�P�D�O�L�W�L�H�V�����J�D�L�Q�V���D�Q�G���O�R�V�V�H�V���R�I���'�1�$�����W�K�D�W���D�U�H��
below the resolution of conventional chromosome analysis. 
The risk of this chromosomal and structural anomaly further 
increases in the presence of accompanying additional findings. 
It should be kept in mind that some neuromuscular and skeletal 
system anomalies may occur for the first time in the postnatal 
period in isolated cases.
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PRECIS: A new prediction model of vaginal birth after cesarean containing factors available at the time of admission was tested and it was found 
to be a good tool.
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�G�D�K�D���|�Q�F�H���E�L�U���N�H�]���V�H�]�D�U�\�H�Q���L�O�H���G�R�ÿ�X�P���\�D�S�D�Q���Y�H���´�*�H�E�H�O�H�U�G�H���6�H�]�D�U�\�H�Q���6�R�Q�U�D�V�×���'�R�ÿ�X�P���d�D�O�×�ü�P�D�V�×�µ�����7�2�/�$�&�����N�U�L�W�H�U�O�H�U�L�Q�L���N�D�U�ü�×�O�D�\�D�Q���J�H�E�H�O�H�U�G�H���S�U�R�V�S�H�N�W�L�I���E�L�U��
�J�|�]�O�H�P�V�H�O���o�D�O�×�ü�P�D���\�D�S�×�O�G�×���Y�H���|�U�Q�H�N�O�H�P���E�•�\�•�N�O�•�ÿ�•�����������L�G�L�����+�H�U���K�D�V�W�D���L�o�L�Q���6�6�9�'���V�N�R�U�X�����P�D�W�H�U�Q�D�O���\�D�ü�����J�H�E�H�O�L�N���\�D�ü�×�����%�L�V�K�R�S���V�N�R�U�X�����Y�•�F�X�W���N�L�W�O�H���L�Q�G�H�N�V�L�����E�L�U�L�Q�F�L�O��
�V�H�]�D�U�\�H�Q�� �H�Q�G�L�N�D�V�\�R�Q�X�� �Y�H�� �N�O�L�Q�L�N�� �R�O�D�U�D�N�� �W�D�K�P�L�Q�� �H�G�L�O�H�Q�� �I�H�W�D�O�� �D�ÿ�×�U�O�×�N�� �J�L�E�L�� �K�D�V�W�D�Q�H�\�H�� �E�D�ü�Y�X�U�X�G�D�N�L�� �G�H�ÿ�L�ü�N�H�Q�O�H�U�L�� �L�o�H�U�H�Q�� �\�H�Q�L�� �E�L�U�� �W�D�K�P�L�Q�� �P�R�G�H�O�L�� �N�X�O�O�D�Q�×�O�D�U�D�N��
�K�H�V�D�S�O�D�Q�G�×���� �6�6�9�'�� �V�N�R�U�X�Q�X�Q�� �V�R�Q�X�o�O�D�U�×���� �E�D�ü�D�U�×�O�×�� �Y�H�\�D�� �E�D�ü�D�U�×�V�×�]�� �6�6�9�'�� �ü�H�N�O�L�Q�G�H�� �V�R�Q�O�D�Q�×�P�� �L�O�H�� �L�O�L�ü�N�L�O�H�Q�G�L�U�L�O�G�L���� �*�U�X�S�O�D�U�� �D�U�D�V�×�� �N�D�U�ü�×�O�D�ü�W�×�U�P�D�G�D�� �N�L���N�D�U�H�� �W�H�V�W�L�� �Y�H��
�6�W�X�G�H�Q�W�·�V���W���W�H�V�W�L���N�X�O�O�D�Q�×�O�G�×�����d�D�O�×�ü�P�D���G�H�ÿ�L�ü�N�H�Q�O�H�U�L���L�o�L�Q���W�D�Q�×�P�O�D�\�×�F�×���D�Q�D�O�L�]���Y�H���U�H�J�U�H�V�\�R�Q���D�Q�D�O�L�]�L���\�D�S�×�O�P�×�ü�W�×�U��
�%�X�O�J�X�O�D�U�����<�•�]���H�O�O�L���7�2�/�$�&���N�U�L�W�H�U�O�H�U�L�Q�H���X�\�D�Q���J�H�E�H�Q�L�Q���������·�L�Q�G�H���E�D�ü�D�U�×�O�×���6�6�9�'���Y�H���������·�V�L�Q�G�H���E�D�ü�D�U�×�V�×�]���6�6�9�'���J�|�]�O�H�Q�G�L�����6�6�9�'���V�N�R�U�X�����������L�o�L�Q���E�D�ü�D�U�×�O�×���E�L�U���6�6�9�'�·�\�H��
�V�D�K�L�S���R�O�P�D���R�O�D�V�×�O�×�ÿ�×���������������������L�o�L�Q�������������������L�o�L�Q�����������Y�H���!�������L�o�L�Q�����������L�G�L�����7�D�K�P�L�Q���P�R�G�H�O�L�����D�O�×�F�×���o�D�O�×�ü�P�D���N�D�U�D�N�W�H�U�L�V�W�L�N�O�H�U�L���D�Q�D�O�L�]�L�Q�G�H�������������·�O�L�N�������������J�•�Y�H�Q���D�U�D�O�×�ÿ�×��
�����������L�O�D���������������H�ÿ�U�L���D�O�W�×�Q�G�D�N�L���D�O�D�Q���L�O�H���L�\�L���S�H�U�I�R�U�P�D�Q�V���J�|�V�W�H�U�P�L�ü�W�L�U��
�6�R�Q�X�o�����%�X���o�D�O�×�ü�P�D�����|�Q�H�U�L�O�H�Q���6�6�9�'���W�D�K�P�L�Q���P�R�G�H�O�L�Q�L�Q���7�2�/�$�&���V�R�Q�X�F�X�Q�X���W�D�K�P�L�Q���H�W�P�H�N���L�o�L�Q���L�\�L���E�L�U���D�U�D�o���R�O�G�X�ÿ�X�Q�X���Y�H���N�D�G�×�Q�O�D�U�D���P�H�Y�F�X�W���Y�H���V�R�Q�U�D�N�L���J�H�E�H�O�L�N�O�H�U�G�H��
�G�R�ÿ�X�P���ü�H�N�O�L���N�R�Q�X�V�X�Q�G�D���G�D�Q�×�ü�P�D�Q�O�×�N���\�D�S�P�D�N���L�o�L�Q���N�X�O�O�D�Q�×�O�D�E�L�O�H�F�H�ÿ�L�Q�L���J�|�V�W�H�U�P�H�N�W�H�G�L�U�����%�X���P�R�G�H�O�O�H���Y�H���I�D�U�N�O�×���S�H�U�P�•�W�D�V�\�R�Q�O�D�U�D���Y�H���G�H�ÿ�L�ü�N�H�Q���N�R�P�E�L�Q�D�V�\�R�Q�O�D�U�×�Q�D��
�V�D�K�L�S���G�L�ÿ�H�U���E�X���W�•�U���P�R�G�H�O�O�H�U�O�H���L�O�J�L�O�L���G�D�K�D���I�D�]�O�D���o�D�O�×�ü�P�D���\�D�S�×�O�P�D�V�×���J�H�U�H�N�P�H�N�W�H�G�L�U��
�$�Q�D�K�W�D�U���.�H�O�L�P�H�O�H�U�����6�H�]�D�U�\�H�Q���V�R�Q�U�D�V�×���Y�D�M�L�Q�D�O���G�R�ÿ�X�P�����W�D�K�P�L�Q�����P�R�G�H�O

�$�E�V�W�U�D�F�W
�2�E�M�H�F�W�L�Y�H�����7�R���F�U�H�D�W�H���D���Q�H�Z���D�Q�G���V�L�P�S�O�H���P�R�G�H�O���I�R�U���S�U�H�G�L�F�W�L�Q�J���W�K�H���O�L�N�H�O�L�K�R�R�G���R�I���Y�D�J�L�Q�D�O���E�L�U�W�K���D�I�W�H�U���F�H�V�D�U�H�D�Q�����9�%�$�&�����V�H�F�W�L�R�Q���X�V�L�Q�J���Y�D�U�L�D�E�O�H�V���D�Y�D�L�O�D�E�O�H���D�W���W�K�H��
time of admission.
�0�D�W�H�U�L�D�O�V���D�Q�G���0�H�W�K�R�G�V�����$���S�U�R�V�S�H�F�W�L�Y�H���R�E�V�H�U�Y�D�W�L�R�Q�D�O���V�W�X�G�\���Z�D�V���S�H�U�I�R�U�P�H�G���D�W���D���W�H�U�W�L�D�U�\���F�D�U�H���F�H�Q�W�U�H���L�Q���+�D�U�\�D�Q�D���R�Y�H�U���D���S�H�U�L�R�G���R�I���������P�R�Q�W�K�V�����-�D�Q�X�D�U�\����������������
�'�H�F�H�P�E�H�U���������������L�Q���S�U�H�J�Q�D�Q�W���Z�R�P�H�Q���D�W�W�H�Q�G�L�Q�J���W�K�H���O�D�E�R�X�U���U�R�R�P���Z�L�W�K���R�Q�H���S�U�H�Y�L�R�X�V���F�H�V�D�U�H�D�Q���V�H�F�W�L�R�Q���I�X�O�I�L�O�O�L�Q�J���W�K�H���F�U�L�W�H�U�L�D���I�R�U���X�Q�G�H�U�J�R�L�Q�J���W�U�L�D�O���R�I���O�D�E�R�X�U���D�I�W�H�U��
�F�H�V�D�U�H�D�Q�����7�2�/�$�&�������7�K�H���V�D�P�S�O�H���V�L�]�H���Z�D�V�������������$���9�%�$�&���V�F�R�U�H���Z�D�V���F�D�O�F�X�O�D�W�H�G���I�R�U���H�D�F�K���S�D�W�L�H�Q�W���X�V�L�Q�J���D���Q�H�Z���S�U�H�G�L�F�W�L�R�Q���P�R�G�H�O���W�K�D�W���L�Q�F�O�X�G�H�G���Y�D�U�L�D�E�O�H�V���D�Y�D�L�O�D�E�O�H��
at the time of admission such as maternal age, gestational age, Bishop’s score, body mass index, indication for primary cesarean section, and clinically 
�H�V�W�L�P�D�W�H�G���I�H�W�D�O���Z�H�L�J�K�W�����7�K�H���U�H�V�X�O�W�V���R�I���W�K�H���9�%�$�&���V�F�R�U�H�V���Z�H�U�H���F�R�U�U�H�O�D�W�H�G���Z�L�W�K���R�X�W�F�R�P�H�V���L���H�����V�X�F�F�H�V�V�I�X�O���9�%�$�&���R�U���I�D�L�O�H�G���9�%�$�&�����7�K�H���F�K�L���V�T�X�D�U�H���W�H�V�W���D�Q�G���6�W�X�G�H�Q�W�·�V��
t-test was used for comparison among the groups. Descriptive and regression analysis was performed for the study variables. 
Results:���2�X�W���R�I�����������7�2�/�$�&���F�D�V�H�V�������������K�D�G���V�X�F�F�H�V�V�I�X�O���9�%�$�&���D�Q�G���W�K�H���U�H�P�D�L�Q�G�H�U���������������K�D�G���I�D�L�O�H�G���9�%�$�&�����7�K�H���R�E�V�H�U�Y�H�G���S�U�R�E�D�E�L�O�L�W�\���R�I���K�D�Y�L�Q�J���D���V�X�F�F�H�V�V�I�X�O��
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Introduction

The effective and safe use of cesarean delivery has been a focus 
and concern for last the three decades. It was the result of 
�W�K�H�� ���������� �1�D�W�L�R�Q�D�O�� �,�Q�V�W�L�W�X�W�H�V�� �R�I�� �+�H�D�O�W�K�� �&�R�Q�V�H�Q�V�X�V�� �&�R�Q�I�H�U�H�Q�F�H��
on Cesarean Childbirth held in response to the three-fold 
�L�Q�F�U�H�D�V�H�� �L�Q�� �W�K�H�� �U�D�W�H�� �R�I�� �F�H�V�D�U�H�D�Q�� �G�H�O�L�Y�H�U�L�H�V�� ���I�U�R�P�� ������ �L�Q�� ����������
�W�R�� ������������ �L�Q�� ������������ �W�K�D�W�� �Y�D�J�L�Q�D�O�� �E�L�U�W�K�� �D�I�W�H�U�� �F�H�V�D�U�H�D�Q�� ���9�%�$�&����
came into being������. As a result, the VBAC rate rose from 19.9% 
in 1990 to 28.3% in about a decade and the cesarean delivery 
rate decreased from 22.7% to 20.7%������. �/�D�W�H�U���� �Z�L�W�K�� �L�Q�F�U�H�D�V�L�Q�J��
incidence of uterine rupture, VBAC had a setback and went 
into disrepute, once again leading to an increase in the cesarean 
rates. This has led to significant research in determining the 
best permutations and combinations of the factors to achieve 
the optimum outcome of a previous cesarean delivery. There 
are numerous factors such as maternal age, body mass index 
���%�0�,������ �J�H�V�W�D�W�L�R�Q�D�O�� �D�J�H���� �V�S�R�Q�W�D�Q�H�R�X�V�� �R�U�� �L�Q�G�X�F�H�G�� �O�D�E�R�U���� �L�Q�W�H�U��
conception period, estimated fetal weight, Bishop’s score, type 
of previous cesarean scar, and indication for primary cesarean 
delivery, which can influence the decision to undergo a trial 
�R�I�� �O�D�E�R�X�U�� �D�I�W�H�U�� �F�H�V�D�U�H�D�Q�� ���7�2�/�$�&���� �D�Q�G�� �L�W�V�� �R�X�W�F�R�P�H�� �L���H���� �I�D�L�O�H�G��
�9�%�$�&�����H�P�H�U�J�H�Q�F�\���U�H�S�H�D�W���F�H�V�D�U�H�D�Q���V�H�F�W�L�R�Q�����R�U���V�X�F�F�H�V�V�I�X�O���9�%�$�&��
���Y�D�J�L�Q�D�O���G�H�O�L�Y�H�U�\����
Rates of maternal complications are highest among women who 
attempt vaginal birth and fail, intermediate among women who 
have planned cesarean delivery, and lowest among women who 
attempt vaginal birth and succeed������. VBAC success rates also 
vary between institutions and service providers. Thus, it is worth 
remarking that as of now, there is no reliable and demonstrable 
algorithm or nomogram that correctly identifies or accurately 
predicts the success of VBAC�����������+�H�Q�F�H�����P�D�Q�D�J�H�P�H�Q�W���R�I���D���F�D�V�H��
of previous lower segment cesarean section continues to be an 
obstetric dilemma.
Therefore, an accurate and reliable prediction model must be 
designed and validated to predict a successful outcome, but 
literature is scarce from India that could assess the ante-partum 
and intrapartum determinants for predicting successful VBAC. 
�+�H�Q�F�H���� �W�K�L�V�� �V�W�X�G�\�� �Z�D�V�� �S�O�D�Q�Q�H�G�� The aim of the study was to 
create a new model for predicting the likelihood of VBAC using 
variables available at the time of admission.
�7�K�H�� �R�E�M�H�F�W�L�Y�H�� �R�I�� �W�K�H�� �V�W�X�G�\�� �Z�D�V�� �W�R�� �W�H�V�W���W�K�H�� �S�H�U�I�R�U�P�D�Q�F�H�� �R�I�� �W�K�H��
prediction model for success of VBAC delivery.

Materials and Methods

This prospective observational study was conducted at a 
�W�H�U�W�L�D�U�\���F�D�U�H���F�H�Q�W�U�H���R�Y�H�U���D���S�H�U�L�R�G���R�I���������P�R�Q�W�K�V�����-�D�Q�X�D�U�\������������
�W�R�� �'�H�F�H�P�E�H�U�� ������������ �L�Q pregnant women attending the labour 
room with one previous cesarean section. This hospital a 
�U�H�I�H�U�U�D�O���F�H�Q�W�H�U���I�R�U���W�K�U�H�H���P�D�M�R�U���G�L�V�W�U�L�F�W�V���R�I���+�D�U�\�D�Q�D���6�W�D�W�H���L�Q���1�R�U�W�K��
India with annual live birth rates ranging from 4,500 to 5,000, 
average overall cesarean rate of 20-25% of total deliveries, and 
a repeat cesarean rate of 30-35% of total cesareans. At 5% alpha 
�H�U�U�R�U�������������S�R�Z�H�U���D�Q�G�����������F�R�Q�I�L�G�H�Q�F�H���L�Q�W�H�U�Y�D�O�����&�,�������W�K�H���V�D�P�S�O�H��

�V�L�]�H�� �F�D�O�F�X�O�D�W�H�G�� �X�V�L�Q�J�� �0�D�V�W�H�U�� �������� �V�R�I�W�Z�D�U�H�� ���,�Q�G�L�D���� �Z�D�V�� ����������
�(�W�K�L�F�D�O���F�R�P�P�L�W�W�H�H���D�S�S�U�R�Y�D�O���R�I���W�K�H���V�W�X�G�\���Z�D�V���R�E�W�D�L�Q�H�G�����D�S�S�U�R�Y�D�O��
�Q�X�P�E�H�U�����%�3�6�*�0�&�:���5�&���������,�(�&�����������D�Q�G���L�Q�I�R�U�P�H�G���D�Q�G���Z�U�L�W�W�H�Q��
consent was given by each patient who fulfilled the following 
�L�Q�F�O�X�V�L�R�Q���D�Q�G���H�[�F�O�X�V�L�R�Q���F�U�L�W�H�U�L�D���W�R���X�Q�G�H�U�J�R���7�2�/�$�&��
�,�Q�F�O�X�V�L�R�Q�� �F�U�L�W�H�U�L�D�����6�L�Q�J�O�H�W�R�Q�� �S�U�H�J�Q�D�Q�F�\���� �Y�H�U�W�H�[�� �S�U�H�V�H�Q�W�D�W�L�R�Q����
�R�Q�H���S�U�L�R�U���/�6�&�6���Z�L�W�K���Q�R�Q���U�H�F�X�U�U�H�Q�W���L�Q�G�L�F�D�W�L�R�Q���� �J�H�V�W�D�W�L�R�Q�D�O���D�J�H��
�•������ �Z�H�H�N�V�� �F�R�Q�I�L�U�P�H�G�� �L�Q�� �I�L�U�V�W���W�U�L�P�H�V�W�H�U�� �V�F�D�Q�� �D�Q�G�� �P�H�Q�V�W�U�X�D�O��
�K�L�V�W�R�U�\�����P�D�W�H�U�Q�D�O���D�J�H�����������������\�H�D�U�V������
�(�[�F�O�X�V�L�R�Q�� �F�U�L�W�H�U�L�D�����$�J�H�� �������� �\�H�D�U�V�� �R�U�� �!������ �\�H�D�U�V���� �L�Q�W�U�D�X�W�H�U�L�Q�H��
fetal death, lethal fetal anomalies, non-reassuring fetal heart rate 
on admission, cephalopelvic disproportion, malpresentation, 
history of antepartum haemorrhage or adherent placenta in 
the current pregnancy,  history of uterine surgery other than 
cesarean section. 
The following system was designed using the relative weights 
of significant factors used in previous models given by Troyer 
and Parisi et al.������, Flamm and Geiger������, Grobman et al.����������, 
Wen et al.���������� �D�Q�G�� �0�H�W�]�� �H�W�� �D�O����������. In the proposed model, we 
included six variables, four of which, namely maternal age in 
years, gestational age in weeks, indication for primary cesarean, 
and BMI were also included in Grobman’s model. In place of 
cervical dilation, we used Bishop’s score, which was the main 
�I�D�F�W�R�U���L�Q���W�K�H���V�W�X�G�\���E�\���0�H�W�]���H�W���D�O���������� Estimated fetal weight was 
the sixth variable, which was also used in the study by Wen et 
al.����������������There are only a few Indian studies on prediction models 
and most studied individual factors instead of prediction 
models, which is why statistically significant factors previously 
studied in Indian studies as well as supported by the American 
College of Obstetrics and Gynecology and the Royal College of 
Obstetrics Gynaecology guidelines were included������������������. Each 

variable used in the prediction model was assigned a score of 0, 
�������R�U���������6�F�R�U�H�V���Z�H�U�H���G�H�F�L�G�H�G���E�D�V�H�G���R�Q���W�K�H���S�U�H�Y�L�R�X�V���P�R�G�H�O�V���H���J��
Flamm and Geiger��������and Troyer and Parisi et al.������ who gave a 
score of 0 to those with a primary indication of cesarean section 
as failure to progress��������������. A score of 2 was chosen for breech 
and fetal distress because, according to the literature, this 
group had a statistically significant favourable VBAC outcomes 
�L�Q�� �7�2�/�$�&�� �V�W�X�G�L�H�V�� �6�L�P�L�O�D�U�O�\���� �R�W�K�H�U�� �I�D�F�W�R�U�V�� �Z�H�U�H�� �J�L�Y�H�Q�� �V�F�R�U�H�V��
accordingly. A pilot study of this model was performed on 50 
�S�D�W�L�H�Q�W�V�����W�K�H���U�H�V�X�O�W�V���Z�H�U�H���D�Q�D�O�\�]�H�G�����Q�H�F�H�V�V�D�U�\���F�R�U�U�H�F�W�L�R�Q�V���Z�H�U�H��
made, and later it was performed on 150 more patients.

VBAC scoring system used in the proposed prediction 
model:   

�������0�D�W�H�U�Q�D�O���D�J�H�����L�Q���\�H�D�U�V�������D�����!����� �����E��������������� ���F������������� ��
�������*�H�V�W�D�W�L�R�Q�D�O���D�J�H�����L�Q���Z�H�H�N�V�������D����������� �����E��������������� �����F�����!����� ��
3. Indication for primary caesarean-section:
�D�����1�R�Q���S�U�R�J�U�H�V�V���R�I���O�D�E�R�U�����1�3�2�/�����D�Q�G���R�W�K�H�U�V��� ������
�E���� �,�Q�W�U�D�X�W�H�U�L�Q�H�� �J�U�R�Z�W�K�� �U�H�V�W�U�L�F�W�L�R�Q�� ���,�8�*�5������ �R�O�L�J�R�K�\�G�U�D�P�Q�L�R�V����
�$�Q�W�H�S�D�U�W�X�P���K�D�H�P�R�U�U�K�D�J�H��� ����
�F�����E�U�H�H�F�K���S�U�H�V�H�Q�W�D�W�L�R�Q���R�U���I�H�W�D�O���G�L�V�W�U�H�V�V��� ��
�������%�L�V�K�R�S���V�F�R�U�H�����D����������� �����E����������� �����F������������� ��



280

Turk J Obstet Gynecol 2020;17:278-284 �/�D�N�U�D���H�W���D�O�����3�U�H�G�L�F�W�L�R�Q���P�R�G�H�O���Y�D�J�L�Q�D�O���E�L�U�W�K���D�I�W�H�U���F�H�V�D�U�H�D�Q

5. BMI in kg/m2 on admission: 
�D��������� �����E��������������� �����F����������� ��
6. Clinically estimated fetal weight in grams according to 
Johnson’s formula:   
�D�����!��������� �������E����������������������� ���F��������������� ��
VBAC scores were calculated for each patient fulfilling the 
�F�U�L�W�H�U�L�D�� �W�R�� �X�Q�G�H�U�J�R�� �7�2�/�$�&�� �D�W�� �W�K�H�� �W�L�P�H�� �R�I�� �D�G�P�L�V�V�L�R�Q�� �D�Q�G�� �W�K�H��
result obtained was correlated with the outcome i.e. failed 
VBAC or successful VBAC.

�6�W�D�W�L�V�W�L�F�D�O���$�Q�D�O�\�V�L�V

�6�W�D�W�L�V�W�L�F�D�O���S�D�F�N�D�J�H���I�R�U���W�K�H���V�R�F�L�D�O���V�F�L�H�Q�F�H�V���Y�H�U�V�L�R�Q�������� �Z�D�V���X�V�H�G��
for statistical analysis. Descriptive statistics were used for the 
demographic features such as age, parity, gestational age, 
BMI, Bishop’s score, and the indication for primary cesarean 
�V�H�F�W�L�R�Q���� �7�K�H�� �F�K�L���V�T�X�D�U�H�� �W�H�V�W�� �D�Q�G�� �6�W�X�G�H�Q�W�·�V�� �W���W�H�V�W�� �Z�D�V�� �X�V�H�G�� �I�R�U��
comparisons among the groups. Multivariate logistic regression 
analysis using the enter method was performed to calculate the 
�D�G�M�X�V�W�H�G���R�G�G�V���U�D�W�L�R���I�R�U���H�D�F�K���I�D�F�W�R�U���X�V�H�G���L�Q���W�K�H���9�%�$�&���S�U�H�G�L�F�W�L�R�Q��
model to determine their association with successful VBAC. A 
�S���Y�D�O�X�H���R�I���”�����������Z�D�V���F�R�Q�V�L�G�H�U�H�G���V�W�D�W�L�V�W�L�F�D�O�O�\���V�L�J�Q�L�I�L�F�D�Q�W�����)�L�Q�D�O�O�\����
�W�K�H���U�H�F�H�L�Y�H�U���R�S�H�U�D�W�L�Q�J���F�K�D�U�D�F�W�H�U�L�V�W�L�F�����5�2�&�������F�X�U�Y�H���Z�D�V���P�H�D�V�X�U�H�G��
�E�\�� �F�D�O�F�X�O�D�W�L�Q�J�� �W�K�H�� �F�R�U�U�H�V�S�R�Q�G�L�Q�J�� �D�U�H�D�� �X�Q�G�H�U�� �W�K�H�� �F�X�U�Y�H�� ���$�8�&����
and 95% CI.

Results

�2�X�W���R�I�� �������� �7�2�/�$�&�� �F�D�V�H�V���� �������� �K�D�G���V�X�F�F�H�V�V�I�X�O���9�%�$�&�� �D�Q�G���W�K�H��
�U�H�P�D�L�Q�G�H�U���������������K�D�G���I�D�L�O�H�G���9�%�$�&�����H�P�H�U�J�H�Q�F�\���U�H�S�H�D�W���F�H�V�D�U�H�D�Q��
�V�H�F�W�L�R�Q�������7�D�E�O�H�������G�H�S�L�F�W�V���W�K�H���L�Q�G�L�Y�L�G�X�D�O���Y�D�U�L�D�E�O�H�V���R�I���W�K�H���9�%�$�&��
prediction model, their frequency distribution, and their means 
with standard deviation. Table 2 shows the indications of 
cesarean section in the failed VBAC group. The most common 
indication was fetal distress followed by scar tenderness and 
�I�D�L�O�H�G���L�Q�G�X�F�W�L�R�Q���L�Q���������� ���������������� �������� ���������������� �D�Q�G���������� ����������������
respectively. Out of eight cases of scar tenderness, three had 
thinned out scar of previous cesarean section.
We developed a total score of 0-12. The final cumulative VBAC 
score ranged from 2 to 11 in the present study. It was 10 or 
more in 5.30%, 7 to 9 in 47.3%, 4 to 6 in 40.10%, and 3 or less 
in 7.30% of the cases. As can be seen in graph 1, the observed 
probability of having a successful VBAC for VBAC score 0-3 
�Z�D�V���������������������Z�D�V���������������������Z�D�V�������������D�Q�G���•�������Z�D�V�������������7�K�H��
predicted VBAC percentages also mentioned in graph 1 were 
calculated using binary logistic regression analysis and were 
closely related to the observed ones.
The multivariate regression analysis of all six variables as 
depicted in the Table 3 shows that two variables i.e. gestational 
age and Bishops score had the odds of 2.047 and 3.082, 

�7�D�E�O�H���������'�H�P�R�J�U�D�S�K�L�F���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���Z�R�P�H�Q���X�Q�G�H�U�J�R�L�Q�J���W�U�L�D�O���R�I���O�D�E�R�X�U������F�K�L���V�T�X�D�U�H���D�Q�G���6�W�X�G�H�Q�W�·�V���W���W�H�V�W���D�V���D�S�S�U�R�S�U�L�D�W�H��

�'�H�P�R�J�U�D�S�K�L�F�V���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �)�D�L�O�H�G���9�%�$�&���������Q���1���6�X�F�F�H�V�V�I�X�O���9�%�$�&���������Q���1��p

�1�X�P�E�H�U���R�I���Z�R�P�H�Q���X�Q�G�H�U�Z�H�Q�W���9�%�$�&���������������������������������� ������������������������

�0�D�W�H�U�Q�D�O���D�J�H�����\�U�V������������������������������������������
��������
25-30
�!������

25.93±3.51
��������������������������
��������������������������
��������������������������

25.82±3.70
����������������������������
����������������������������
����������������������������

0.92

�%�0�,�����N�J���P2��
������
25-30
�!����

25.08±3.62
��������������������������
������������������������
������������������������

23.19±2.63
����������������������������
����������������������������
��������������������������

0.04

�*�H�V�W�D�W�L�R�Q�D�O���D�J�H�����Z�H�H�N�V��
������
39-40
�!����

38.12±1.36
��������������������������
������������������������
����������������������

38.96±1.24
����������������������������
����������������������������
����������������������������

0.16

Indication of primary cesarean 
�1�3�2�/���	���R�W�K�H�U�V
�,�8�*�5�����R�O�L�J�R�K�\�G�U�D�P�Q�L�R�V�����$�3�+
breech, fetal distress

��������������������������
����������������������
��������������������������

����������������������������
����������������������������
����������������������������

����������

�&�O�L�Q�L�F�D�O�O�\���H�V�W�L�P�D�W�H�G���I�H�W�D�O���Z�H�L�J�K�W�����J�U�D�P�V��
����������
2500-3500
�!��������

3389.54±471.45
��������������������������
��������������������������
��������������������������

3402±470.5
��������������������������
����������������������������
����������������������������

0.61

Bishop’s score
0-3
4-5
6-10

3.60±0.82
��������������������������
��������������������������
��������������������

6.34±2.35
����������������������������
����������������������������
����������������������������

����������

�'�D�W�D���D�U�H���H�[�S�U�H�V�V�H�G���D�V���S�H�U�F�H�Q�W�D�J�H�V���Z�L�W�K���I�U�H�T�X�H�Q�F�L�H�V���L�Q���W�K�H���S�D�U�H�Q�W�K�H�V�H�V���D�Q�G���P�H�D�Q���“���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q�����9�%�$�&�����9�D�J�L�Q�D�O���E�L�U�W�K���D�I�W�H�U���F�H�V�D�U�H�D�Q�����%�0�,�����%�R�G�\���P�D�V�V���L�Q�G�H�[�����1�3�2�/�����1�R�Q���S�U�R�J�U�H�V�V���R�I��
�O�D�E�R�X�U�����,�8�*�5�����,�Q�W�U�D�X�W�H�U�L�Q�H���J�U�R�Z�W�K���U�H�V�W�U�L�F�W�L�R�Q�����$�3�+�����$�Q�W�H�S�D�U�W�X�P���K�D�H�P�R�U�U�K�D�J�H
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respectively, for having a successful VBAC with significant 
p-values in both, and with each 1 unit increase in BMI the odds 
�R�I�� �K�D�Y�L�Q�J���D���V�X�F�F�H�V�V�I�X�O���9�%�$�&���U�H�G�X�F�H�G���E�\�� ������������ ���S���������������� �7�K�H��
other three factors i.e. age, indication for previous cesarean, and 
�H�V�W�L�P�D�W�H�G���I�H�W�D�O���Z�H�L�J�K�W�����-�R�K�Q�V�R�Q�·�V���I�R�U�P�X�O�D�����Z�H�U�H���Q�R�W���V�L�J�Q�L�I�L�F�D�Q�W�O�\��
associated with successful VBAC.
As shown in Table 4, we studied five additional variables out of 
the model variables, namely spontaneous onset of labour, parity, 
interdelivery interval in months, previous history of successful 
VBAC, and previous history of normal vaginal delivery. These 
variables were chosen because they were also included in the 
previous models by Grobman and Flamm, Geiger and Wen et 
al.����������������. Out of these five, two i.e. spontaneous onset of labour 
and parity were significantly associated with successful VBAC 
with odds of 2.58 and 5.138, respectively; the remaining three 
had no significant effect.
�6�H�Y�H�Q�W�H�H�Q�� ���������������� �S�D�W�L�H�Q�W�V�� �R�X�W�� �R�I�� �������� �Z�K�R�� �X�Q�G�H�U�Z�H�Q�W��
�7�2�/�$�&���K�D�G���F�R�P�S�O�L�F�D�W�L�R�Q�V���V�X�F�K���D�V���Q�H�R�Q�D�W�D�O���L�Q�W�H�Q�V�L�Y�H���F�D�U�H���X�Q�L�W��
�D�G�P�L�V�V�L�R�Q�V�����Q� ���������I�D�L�O�H�G���D�Q�G���V�X�F�F�H�V�V�I�X�O���9�%�$�&���J�U�R�X�S�V�����Q� �����I�R�U��

�*�U�D�S�K�� ���� Predicted compared with observed vaginal birth after 
�F�H�V�D�U�H�D�Q���V�H�F�W�L�R�Q�����9�%�$�&�������6�X�F�F�H�V�V�I�X�O���7�2�/�$�&��

�)�L�J�X�U�H������ ROC curve for the scoring system showing area under 
�W�K�H���F�X�U�Y�H�����$�8�&����

ROC: Receiver operating characteristic curve
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�E�R�W�K�������D�Q�G���E�O�D�G�G�H�U���L�Q�M�X�U�\�����Q� �������L�Q���W�K�H���I�D�L�O�H�G���9�%�$�&���J�U�R�X�S�����D�Q�G��
�D���W�R�W�D�O���R�I���������F�D�V�H�V���R�I���3�3�+�����D�O�O���D�W�R�Q�L�F���3�3�+�������I�R�X�U���L�Q���W�K�H���V�X�F�F�H�V�V�I�X�O��
VBAC group and six in the failed VBAC group. There were no 
cases of uterine rupture and ICU admissions in the present 
study. 
�)�L�J�X�U�H�������V�K�R�Z�V���W�K�H���5�2�&���F�X�U�Y�H���Z�L�W�K���D�Q���$�8�&���H�T�X�D�O���W�R����������������������
�&�,���������������W�R��������������

Discussion

The ACOG 2010 quoted the success rate of VBAC as 60-80%������. 
VBAC success rates also vary between institutions and service 
providers. The success rate of VBAC in the present study was 
78%, similar to the quoted percentage. The mean age of the 
women in the present study was 25.84±4.20 years and there 
was no significant difference in the ages of the women in the two 
groups i.e. successful VBAC and failed VBAC groups, similar to 
�V�W�X�G�\�� �E�\�� �0�H�W�]�� �H�W�� �D�O�����������������������“�������� �D�Q�G�� ���������“���������� �S� �������������� �7�K�H��
mean age in the current study was lower as compared with the 
study by Xing et al.���������� because 76.6% of the women were from 
rural areas where young marriage and childbirth is common; 
the mean age in the successful VBAC and failed VBAC group 
was higher and there was a significant difference between the 
�W�Z�R���J�U�R�X�S�V�������������“���������D�Q�G�����������“�����������S� ��������������
Troyer and Parisi������ in 1992 studied 264 women with one 
previous cesarean section and developed a model with four 
factors, namely previous dysfunctional labour, non-reassuring 
fetal heart tracing at admission, no previous vaginal delivery, 
and labour induction. Each variable was given one point and 
the total score ranged from 0-4. The patients with the lowest 
�V�F�R�U�H�� ���L���H���� ������ �K�D�G�� �W�K�H�� �K�L�J�K�H�V�W�� �9�%�$�&�� �V�X�F�F�H�V�V�� �U�D�W�H�� ���������������� �D�V��
compared with those with higher scores. This model has 
not been studied extensively and needs further research and 
validation. The indication of primary cesarean section i.e. 
previous dysfunctional labour was also included in the present 
�V�W�X�G�\�����P�H�Q�W�L�R�Q�H�G���K�H�U�H���D�V���1�3�2�/�����D�Q�G���Z�D�V���V�L�P�L�O�D�U�O�\���D�V�V�L�J�Q�H�G���D��
�]�H�U�R���V�F�R�U�H��
There is a popular model known as the Flamm scoring system, 
which was developed in 1997 in California������. The research was 
performed on 5022 pregnant women including four variables 
known at the time of admission i.e. age of the patient, vaginal 
delivery before and after the cesarean section, a non-recurring 
indication of primary caesarean, cervical dilatation and cervical 
effacement. The result was given as a score of 0-10 and each 
score had a different percentage of success i.e. 0-2 corresponded 
to 49.1%, 3-7 corresponded to 59.9%, 66.7%, 77%, 88.65%, 
and 92.65%, and the success of 8-10 was 94.9%. In the present 
study, we used two of the above factors in the VBAC prediction 
model i.e. patient age, but instead of cervical dilation, we used 
Bishop’s score.
Patel et al.�����������I�U�R�P�� �*�X�M�D�U�D�W�� ���,�Q�G�L�D���� �L�Q�� ���������� �S�H�U�I�R�U�P�H�G�� �D��
prospective observational study on 150 women with one 
previous cesarean section using the Flamm scoring system. They 
�I�R�X�Q�G���D���P�H�D�Q���)�O�D�P�P���V�F�R�U�H���I�R�U���V�X�F�F�H�V�V�I�X�O���9�%�$�&���R�I����������������������

�&�,���� �������� �W�R������������ �F�R�P�S�D�U�H�G���Z�L�W�K���I�D�L�O�H�G���9�%�$�&���L���H���� ���������� ���������� �&�,����
�������W�R���������������D�Q�G���W�K�H���F�K�D�Q�F�H�V���R�I���V�X�F�F�H�V�V���R�I���7�2�/�$�&���L�Q�F�U�H�D�V�H�G���Z�L�W�K��
�L�Q�F�U�H�D�V�L�Q�J���)�O�D�P�P���V�F�R�U�H�V�����6�L�P�L�O�D�U�O�\�����L�Q���S�U�H�V�H�Q�W���V�W�X�G�\�����W�K�H���P�H�D�Q��
VBAC score of the failed VBAC group was 5.03±1.82 and that 
�R�I���W�K�H���V�X�F�F�H�V�V�I�X�O���9�%�$�&���J�U�R�X�S���Z�D�V�����������“���������������������&�,���������������W�R��
�������������S�������������������7�K�H���D�X�W�K�R�U�V���F�R�Q�F�O�X�G�H�G���W�K�D�W���)�O�D�P�P���V�F�R�U�L�Q�J���J�D�Y�H��
�D���I�D�L�U���M�X�G�J�P�H�Q�W���R�I���V�X�F�F�H�V�V�I�X�O���Y�D�J�L�Q�D�O���E�L�U�W�K���L�Q���7�2�/�$�&�����D�Q�G���X�V�L�Q�J��
Flamm scores and monitoring though partogram would reduce 
the rate of cesarean sections in patients with one previous lower 
�V�H�J�P�H�Q�W���F�H�V�D�U�H�D�Q���V�H�F�W�L�R�Q�����+�R�Z�H�Y�H�U�����W�K�L�V���P�R�G�H�O���D�O�V�R���K�D�V���O�L�P�L�W�H�G��
supprting data and needs further validation.
The most studied prediction model of VBAC was developed by 
Grobman of the northwestern University of Chicago in 2007������. It 
�L�Q�F�O�X�G�H�G���V�L�[���Y�D�U�L�D�E�O�H�V�����P�D�W�H�U�Q�D�O���D�J�H�����%�0�,�����H�W�K�Q�L�F�L�W�\�����H���J�����$�I�U�L�F�D�Q��
�$�P�H�U�L�F�D�Q���+�L�V�S�D�Q�L�F�������D�Q�\���S�U�H�Y�L�R�X�V���Y�D�J�L�Q�D�O���G�H�O�L�Y�H�U�\�����D�Q�\���Y�D�J�L�Q�D�O��
delivery since the last cesarean, and indication for primary 
cesarean of the arrest of dilation or descent. All variables were 
those that could be determined at the first antenatal visit with 
�W�K�H���L�G�H�D���R�I���V�W�D�U�W�L�Q�J���W�K�H���F�R�X�Q�V�H�O�O�L�Q�J���L�Q���W�K�H���I�L�U�V�W���W�U�L�P�H�V�W�H�U�����/�D�W�H�U����
this model was improved in 2009 by adding certain other factors 
like most recent BMI within 2 weeks of delivery, gestational age 
at delivery, gestational diabetes mellitus, preeclampsia, cervical 
examination findings at admission, and the undertaking of 
labour induction. The result was expressed as the percentage of 
�V�X�F�F�H�V�V���R�I���7�2�/�$�&�����,�Q�F�O�X�V�L�R�Q���R�I���W�K�H�V�H���D�G�G�L�W�L�R�Q�D�O���I�D�F�W�R�U�V���V�O�L�J�K�W�O�\��
�L�P�S�U�R�Y�H�G���W�K�H���S�H�U�I�R�U�P�D�Q�F�H���R�I���W�K�H���F�D�O�F�X�O�D�W�R�U�����6�L�P�L�O�D�U�O�\�����Z�H���W�U�L�H�G��
to include those variables in the present prediction model, 
which were available at the time of admission because our 
hospital is a referral hospital and most of the time our patients 
�D�U�H���X�Q�V�F�K�H�G�X�O�H�G�����������������L�Q���W�K�H���S�U�H�V�H�Q�W���V�W�X�G�\����
The AUC of the ROC curve of Grobman’s 2007 model was 
0.751, and that of the new model was 0.779, and these values 
�Z�H�U�H���V�L�J�Q�L�I�L�F�D�Q�W�O�\���G�L�I�I�H�U�H�Q�W�����S��������������������. This model is currently 
known as the MFMU calculator and is freely available on the 
internet. The AUC of the ROC curve of our model was 0.77, 
�V�L�P�L�O�D�U�� �W�R�� �W�K�D�W�� �R�I�� �*�U�R�E�P�D�Q�·�V�� ���������� �D�Q�G�� ���������� �P�R�G�H�O�V�� ��������������
�D�Q�G�������������������Z�K�L�F�K���V�X�J�J�H�V�W�V���W�K�D�W���W�K�H���S�U�R�S�R�V�H�G���S�U�H�G�L�F�W�L�R�Q���P�R�G�H�O��
performed well.
In 2018, Wen et al.������ conducted a retrospective cohort study 
on 444 women with one cesarean delivery and at least one 
�V�X�E�V�H�T�X�H�Q�W�� �D�W�W�H�P�S�W�� �I�R�U�� �D�� �W�U�L�D�O�� �R�I�� �O�D�E�R�U�� �L�Q�� �1�D�Q�M�L�Q�J���� �&�K�L�Q�D����
They used Grobman’s model and also a modified version of 
this model and compared the two. The considered potential 
VBAC predictors included Grobman’s background variables 
and two new variables, maternal height and estimated fetal 
weight. Their overall VBAC success rate was 83.3%. The AUC 
�R�I���*�U�R�E�P�D�Q�·�V���P�R�G�H�O���Z�D�V�������������������������&�,�����������������W�R�������������������D�Q�G��
the AUC of their own modified model with two new variables 
�D�G�G�H�G�� �Z�D�V�� ������������ ���V�H�Q�V�L�W�L�Y�L�W�\�� � �������������� �V�S�H�F�L�I�L�F�L�W�\�� � ����������������
�+�R�Z�H�Y�H�U���� �W�K�H�� �G�L�I�I�H�U�H�Q�F�H�� �E�H�W�Z�H�H�Q�� �W�K�H�� �$�8�&�� �R�I�� �W�K�H�� �W�Z�R�� �P�R�G�H�O�V��
�Z�D�V���Q�R�W���V�L�J�Q�L�I�L�F�D�Q�W�����=� ���������������S� �����������������+�H�Q�F�H�����W�K�H�\���I�R�X�Q�G���W�K�D�W��
Grobman’s model was well accepted in the Chinese population, 
also that the modified model supplemented with maternal 
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height and estimated fetal weight needed to be further studied 
in the Chinese population.
There was no case of uterine rupture in the present study, 
whereas the incidence was 0.90% in the study by Patel et al.�������� 
and 0.28% in the study by Xing et al.�������� A recent meta-analysis 
�V�X�J�J�H�V�W�H�G�� �W�K�D�W�� �P�H�D�V�X�U�H�P�H�Q�W�� �R�I�� �O�R�Z�H�U�� �X�W�H�U�L�Q�H�� �V�H�J�P�H�Q�W�� ���/�8�6����
thickness antenatally in women with a previous caesarean 
delivery could be used to predict the occurrence of a uterine 
�G�H�I�H�F�W�����V�F�D�U���G�H�K�L�V�F�H�Q�F�H���R�U���V�F�D�U���U�X�S�W�X�U�H�����L�Q���Z�R�P�H�Q���X�Q�G�H�U�J�R�L�Q�J��
VBAC��������. Further prospective observational studies are needed 
�X�V�L�Q�J�� �D�� �V�W�D�Q�G�D�U�G�� �P�H�W�K�R�G�� �R�I�� �L�Q�W�U�D�S�D�U�W�X�P�� �/�8�6�� �W�K�L�F�N�Q�H�V�V��
�P�H�D�V�X�U�H�P�H�Q�W�� �W�R�� �S�U�H�G�L�F�W�� �W�K�H�� �R�X�W�F�R�P�H�� �R�I�� �7�2�/�$�&�� �D�Q�G�� �U�L�V�N�� �R�I��
uterine rupture.
The present study included a very important variable i.e. 
Bishop’s score that has not been incorporated in any of the 
popular models by Flamm and Geiger������ and Grobman et al.������, 
who included only the individual components of Bishop’s score 
�V�X�F�K���D�V���F�H�U�Y�L�F�D�O���G�L�O�D�W�L�R�Q�����H�I�I�D�F�H�P�H�Q�W�����D�Q�G���V�W�D�W�L�R�Q�����0�H�W�]���H�W���D�O���������� 
and Xing et al.�������� included Bishop’s score in their model, despite 
�L�W���E�H�L�Q�J���D���V�X�E�M�H�F�W�L�Y�H���Y�D�U�L�D�E�O�H�����L�W�V���L�P�S�R�U�W�D�Q�F�H���Z�D�V���K�L�J�K�O�L�J�K�W�H�G���L�Q��
their study also�������������������0�H�W�]���H�W���D�O������������. used its value as the main 
factor in developing a score to which a value of 2 to 4 was 
�D�G�G�H�G�� �I�R�U�� �D�Q�R�W�K�H�U�� �I�R�X�U�� �Y�D�U�L�D�E�O�H�V�� ���K�L�V�W�R�U�\�� �R�I�� �Y�D�J�L�Q�D�O�� �G�H�O�L�Y�H�U�\����
BMI, primary cesarean delivery because of nonrecurring 
�L�Q�G�L�F�D�W�L�R�Q�����P�D�W�H�U�Q�D�O���D�J�H�����������\�H�D�U�V�����W�R���J�H�W���W�K�H���I�L�Q�D�O���9�%�$�&���V�F�R�U�H����
�,�Q���W�K�H���S�U�H�V�H�Q�W���V�W�X�G�\�����L�W���K�D�V���D�Q���D�G�M�X�V�W�H�G���R�G�G�V���U�D�W�L�R���R�I�������������D�Q�G��
�K�D�V���D���Y�H�U�\���V�W�U�R�Q�J���D�V�V�R�F�L�D�W�L�R�Q���Z�L�W�K���V�X�F�F�H�V�V�I�X�O���9�%�$�&�����S��������������
�6�S�R�Q�W�D�Q�H�R�X�V���R�Q�V�H�W���R�I���O�D�E�R�X�U���D�Q�G���S�D�U�L�W�\���D�U�H���W�Z�R���R�W�K�H�U���L�P�S�R�U�W�D�Q�W��
variables that may be incorporated in the present model and 
a further study can be planned. There are insufficient studies 
about VBAC prediction models and most studied only individual 
variables. Other variables studied in other prediction models are 
weight gain in pregnancy, preeclampsia, gestational diabetes, 
insurance. and race����������������. There is a need for the development of 
a standard prediction model and further studies of this model 
and many more such models with different permutations and 
combinations of various variables are required to help predict 
�W�K�H���V�X�F�F�H�V�V���R�I���7�2�/�$�&���Z�L�W�K���K�L�J�K���D�F�F�X�U�D�F�\��

�6�W�X�G�\���/�L�P�L�W�D�W�L�R�Q�V

�7�K�H�� �V�P�D�O�O�� �V�D�P�S�O�H�� �V�L�]�H�� �L�V�� �W�K�H�� �O�L�P�L�W�D�W�L�R�Q�� �R�I�� �W�K�H�� �S�U�H�V�H�Q�W�� �V�W�X�G�\����
The study was approved by the institutional ethics committee 
and was performed in accordance with the ethical standards 
described in an appropriate version of the 1975 Declaration 
�R�I���+�H�O�V�L�Q�N�L�����D�V���U�H�Y�L�V�H�G���L�Q���������������7�K�H�U�H���L�V���Q�R���F�R�Q�I�O�L�F�W���R�I���L�Q�W�H�U�H�V�W��
among the authors and this study was not funded by any 
�R�U�J�D�Q�L�]�D�W�L�R�Q����

Conclusion

The present study tests a new VBAC prediction model and 
shows that it is a good tool for predicting VBAC and hence can 
be used to counsel women regarding the mode of delivery in 

current and subsequent pregnancies. Parity, spontaneous onset 
of labour, admission Bishop’s score, gestational age, and BMI 
were the factors with a statistically significant association with 
successful VBAC. Further studies could be proposed such as 
the comparison of two different types of scoring systems, each 
system with different variables, in a given population.
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Öz
�$�P�D�o�����%�X���o�D�O�×�ü�P�D�G�D���S�H�G�L�D�W�U�L�N���N�D�U�G�L�\�R�O�R�M�L���N�O�L�Q�L�ÿ�L�P�L�]�G�H�Q���I�H�W�D�O���N�D�U�G�L�\�D�N���G�H�ÿ�H�U�O�H�Q�G�L�U�P�H�Q�L�Q���K�D�Q�J�L���Q�H�G�H�Q�O�H�U���L�O�H���W�D�O�H�S���H�G�L�O�G�L�ÿ�L�����R�E�V�W�H�W�U�L�N���X�O�W�U�D�V�R�Q�R�J�U�D�I�L�G�H�����8�6�*����
�U�X�W�L�Q���I�H�W�D�O���N�D�U�G�L�\�D�N���G�H�ÿ�H�U�O�H�Q�G�L�U�P�H�Q�L�Q���N�R�Q�M�H�Q�L�W�D�O���N�D�O�S���K�D�V�W�D�O�×�N�O�D�U�×�Q�×�Q�����.�.�+�����I�H�W�D�O���H�N�R�N�D�U�G�L�\�R�J�U�D�I�L���L�O�H���W�H�V�S�L�W�L�Q�H���H�W�N�L�V�L���Y�H���L�Q�W�U�D�X�W�H�U�L�Q�H���W�D�Q�×���N�R�\�X�O�D�Q���.�.�+�·�Q�L�Q��
�J�H�E�H�O�L�N���U�L�V�N���S�U�R�I�L�O�L�Q�H���J�|�U�H���G�D�ÿ�×�O�×�P�×���U�H�W�U�R�V�S�H�N�W�L�I���R�O�D�U�D�N���L�Q�F�H�O�H�Q�P�L�ü�W�L�U��
�*�H�U�H�o�� �Y�H�� �<�|�Q�W�H�P�O�H�U���� �2�Q�� �G�R�N�X�]�� �D�\�O�×�N�� �G�|�Q�H�P�H�� �D�L�W�� �I�H�W�D�O�� �H�N�R�N�D�U�G�L�\�R�J�U�D�I�L�� �U�D�S�R�U�O�D�U�×�� �U�H�W�U�R�V�S�H�N�W�L�I�� �R�O�D�U�D�N�� �L�Q�F�H�O�H�Q�G�L���� �)�H�W�D�O�� �H�N�R�N�D�U�G�L�\�R�J�U�D�I�L�N�� �G�H�ÿ�H�U�O�H�Q�G�L�U�P�H����
�D�\�U�×�Q�W�×�O�×���R�E�V�W�H�W�U�L�N���8�6�*���W�D�U�D�P�D�V�×���V�R�Q�U�D�V�×�Q�G�D���S�H�G�L�D�W�U�L�N���N�D�U�G�L�\�R�O�R�M�L���N�O�L�Q�L�ÿ�L�Q�H���\�|�Q�O�H�Q�G�L�U�L�O�H�Q���W�•�P���J�H�E�H�O�H�U�H���\�D�S�×�O�G�×�����*�H�E�H�O�H�U���.�.�+�·�O�L���I�H�W�X�V�D���V�D�K�L�S���R�O�P�D���U�L�V�N�O�H�U�L�Q�H��
�J�|�U�H���G�•�ü�•�N���Y�H���\�•�N�V�H�N���U�L�V�N�O�L���R�O�D�U�D�N���L�N�L���J�U�X�E�D���D�\�U�×�O�G�×�����7�H�V�S�L�W���H�G�L�O�H�Q���N�R�Q�M�H�Q�L�W�D�O���N�D�U�G�L�\�D�N���P�D�O�I�R�U�P�D�V�\�R�Q�O�D�U���S�H�U�L�Q�D�W�D�O���P�R�U�W�D�O�L�W�H���U�L�V�N�L�Q�H���J�|�U�H���N�R�P�S�O�H�N�V�����R�U�W�D���Y�H��
�K�D�I�L�I���G�H�U�H�F�H���R�O�P�D�N���•�]�H�U�H���V�×�Q�×�I�O�D�Q�G�×�U�×�O�G�×��
�%�X�O�J�X�O�D�U�����7�R�S�O�D�P�����������J�H�E�H�Q�L�Q���������W�D�Q�H�V�L���L�N�L�]���J�H�E�H�O�L�N���R�O�X�S�������������E�H�E�H�ÿ�H���I�H�W�D�O���N�D�U�G�L�\�D�N���G�H�ÿ�H�U�O�H�Q�G�L�U�P�H���\�D�S�×�O�G�×�����<�•�N�V�H�N���U�L�V�N���J�U�X�E�X�Q�G�D�����������������������������G�•�ü�•�N��
�U�L�V�N���J�U�X�E�X�Q�G�D���L�V�H���������������������������J�H�E�H�O�L�N���P�H�Y�F�X�W�W�X�����)�H�W�D�O���H�N�R�N�D�U�G�L�\�R�J�U�D�I�L�N���G�H�ÿ�H�U�O�H�Q�G�L�U�P�H���L�V�W�H�P�L�Q�L�Q���H�Q���V�×�N���Q�H�G�H�Q�L���I�H�W�D�O���N�D�O�E�L�Q���J�|�U�•�Q�W�•�O�H�Q�P�H�V�L�Q�G�H���\�H�W�H�U�V�L�]�O�L�N��
�����������������R�O�X�S�����I�H�W�D�O���N�D�U�G�L�\�D�N���D�Q�R�U�P�D�O�O�L�N���ü�•�S�K�H�V�L���L�N�L�Q�F�L���H�Q���V�×�N���Q�H�G�H�Q�G�L���������������������.�D�U�G�L�\�D�N���D�Q�R�P�D�O�L���V�D�S�W�D�Q�D�Q���I�H�W�X�V���V�D�\�×�V�×���\�•�N�V�H�N���U�L�V�N�O�L���J�H�E�H�O�H�U�G�H��������������������������
�G�•�ü�•�N���U�L�V�N�O�L���J�H�E�H�O�H�U�G�H�������������������L�G�L�����(�Q���\�•�N�V�H�N���R�U�D�Q�G�D���V�D�S�W�D�Q�D�Q���P�D�O�I�R�U�P�D�V�\�R�Q���W�L�S�L���K�D�I�L�I���N�D�U�G�L�\�D�N���D�Q�R�P�D�O�L�O�H�U���R�O�X�S���������������N�R�P�S�O�H�N�V���O�H�]�\�R�Q���V�D�S�W�D�Q�P�D���R�U�D�Q�×��
�L�N�L�Q�F�L�� �V�×�U�D�G�D�\�G�×�� ���������������� �(�Q�� �V�×�N�� �V�D�S�W�D�Q�D�Q�� �N�D�U�G�L�\�D�N�� �D�Q�R�P�D�O�L�� �Y�H�Q�W�U�L�N�•�O�H�U�� �V�H�S�W�D�O�� �G�H�I�H�N�W�� ������ �������������� �R�O�X�S���� �H�Q�� �V�×�N�� �V�D�S�W�D�Q�D�Q�� �N�R�P�S�O�H�N�V�� �N�D�U�G�L�\�D�N�� �D�Q�R�P�D�O�L�� �L�V�H��

�$�E�V�W�U�D�F�W
�2�E�M�H�F�W�L�Y�H�� In the present study, for which reasons fetal cardiac evaluation was requested from our pediatric cardiology clinic, the effects of routine fetal 
�F�D�U�G�L�D�F���H�Y�D�O�X�D�W�L�R�Q���L�Q���R�E�V�W�H�W�U�L�F���X�O�W�U�D�V�R�Q�R�J�U�D�S�K�\�����8�6�*�����R�Q���W�K�H���G�H�W�H�F�W�L�R�Q���R�I���F�R�Q�J�H�Q�L�W�D�O���K�H�D�U�W���G�L�V�H�D�V�H�����&�+�'�����D�Q�G���W�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���L�Q�W�U�D�X�W�H�U�L�Q�H���G�L�D�J�Q�R�V�L�V���R�I��
�&�+�'���D�F�F�R�U�G�L�Q�J���W�R���S�U�H�J�Q�D�Q�F�\���U�L�V�N���S�U�R�I�L�O�H�V���Z�H�U�H���U�H�W�U�R�V�S�H�F�W�L�Y�H�O�\���D�Q�D�O�\�]�H�G��
�0�D�W�H�U�L�D�O�V���D�Q�G���0�H�W�K�R�G�V�� Fetal echocardiography reports which containing the nineteen-month period were retrospectively examined. We performed a 
�I�H�W�D�O���H�F�K�R�F�D�U�G�L�R�J�U�D�S�K�\���I�R�U���D�O�O���S�U�H�J�Q�D�Q�W���Z�R�P�H�Q���Z�K�R���Z�H�U�H���U�H�I�H�U�U�H�G���W�R���S�H�G�L�D�W�U�L�F���F�D�U�G�L�R�O�R�J�\���F�O�L�Q�L�F���D�I�W�H�U���G�H�W�D�L�O���R�E�V�W�H�W�U�L�F���8�6�*���V�F�U�H�H�Q�L�Q�J�����7�K�H���S�U�H�J�Q�D�Q�F�L�H�V���Z�H�U�H��
�F�D�W�H�J�R�U�L�]�H�G���L�Q�W�R���W�Z�R���J�U�R�X�S�V���E�D�V�H�G���R�Q���W�K�H���U�L�V�N���R�I���&�+�'�����/�R�Z���U�L�V�N���D�Q�G���K�L�J�K���U�L�V�N���J�U�R�X�S�V�����'�H�W�H�F�W�H�G���F�R�Q�J�H�Q�L�W�D�O���F�D�U�G�L�D�F���V�W�U�X�F�W�X�U�D�O���P�D�O�I�R�U�P�D�W�L�R�Q�V���Z�H�U�H���F�O�D�V�V�L�I�L�H�G��
as complex, moderate, and mild according to perinatal mortality risk.
Results:���2�I���W�K�H�����������S�U�H�J�Q�D�Q�F�L�H�V�����������Z�H�U�H���W�Z�L�Q�����D�Q�G���I�H�W�D�O���F�D�U�G�L�D�F���H�Y�D�O�X�D�W�L�R�Q���Z�D�V���S�H�U�I�R�U�P�H�G���L�Q�����������I�H�W�X�V�H�V�����7�K�H�U�H���Z�H�U�H���������������������������S�U�H�J�Q�D�Q�F�L�H�V���L�Q���W�K�H���K�L�J�K��
�U�L�V�N���J�U�R�X�S���D�Q�G���������������������������S�U�H�J�Q�D�Q�F�L�H�V���L�Q���W�K�H���O�R�Z���U�L�V�N���J�U�R�X�S�����7�K�H���P�R�V�W���F�R�P�P�R�Q���U�H�D�V�R�Q���I�R�U���I�H�W�D�O���F�D�U�G�L�D�F���H�Y�D�O�X�D�W�L�R�Q���U�H�T�X�H�V�W���Z�D�V���L�Q�D�E�L�O�L�W�\���W�R���D�G�H�T�X�D�W�H�O�\��
�Y�L�V�X�D�O�L�]�H���W�K�H���I�H�W�D�O���K�H�D�U�W���������������������Z�K�L�O�H���V�X�V�S�H�F�W�H�G���I�H�W�D�O���F�D�U�G�L�D�F���D�E�Q�R�U�P�D�O�L�W�\���Z�D�V���W�K�H���V�H�F�R�Q�G���P�R�V�W���F�R�P�P�R�Q���F�D�X�V�H���������������������1�X�P�E�H�U���R�I���I�H�W�X�V�H�V���G�H�W�H�F�W�H�G���Z�L�W�K��
�F�D�U�G�L�D�F���D�E�Q�R�U�P�D�O�L�W�L�H�V���Z�D�V�������������������������D�P�R�Q�J���K�L�J�K���U�L�V�N���S�U�H�J�Q�D�Q�F�L�H�V�����D�Q�G�������������������D�P�R�Q�J���O�R�Z���U�L�V�N���S�U�H�J�Q�D�Q�F�L�H�V�����7�K�H���P�R�V�W���F�R�P�P�R�Q���W�\�S�H���R�I���P�D�O�I�R�U�P�D�W�L�R�Q��
�Z�D�V���V�L�P�S�O�H���F�D�U�G�L�D�F���D�E�Q�R�U�P�D�O�L�W�L�H�V�������������I�R�O�O�R�Z�H�G���E�\���F�R�P�S�O�H�[���O�H�V�L�R�Q�V�������������������7�K�H���P�R�V�W���F�R�P�P�R�Q���F�D�U�G�L�D�F���D�E�Q�R�U�P�D�O�L�W�\���Z�D�V���Y�H�Q�W�U�L�F�X�O�D�U���V�H�S�W�D�O���G�H�I�H�F�W���F�R�P�S�U�L�V�H�G��
�R�I�� ������ �F�D�V�H�V�� �������������� �Z�K�L�O�H�� �W�K�H�� �P�R�V�W�� �F�R�P�P�R�Q�� �F�R�P�S�O�H�[�� �F�D�U�G�L�D�F�� �D�E�Q�R�U�P�D�O�L�W�\�� �Z�D�V�� �S�X�O�P�R�Q�D�U�\�� �D�W�U�H�V�L�D�� ���������������� �7�K�H�� �U�D�W�H�� �R�I�� �F�R�Q�V�L�V�W�H�Q�F�\�� �Z�D�V�� ������������ �E�H�W�Z�H�H�Q��
obstetricians and pediatric cardiologist in terms of the diagnosis of the congenital cardiac malformations. 
�&�R�Q�F�O�X�V�L�R�Q�����5�R�X�W�L�Q�H���H�Y�D�O�X�D�W�L�R�Q���R�I���W�K�H���I�H�W�D�O���K�H�D�U�W���E�\���P�H�D�Q�V���R�I���R�E�V�W�H�W�U�L�F���8�6�*�����L�Q�F�O�X�G�L�Q�J���I�R�X�U���F�K�D�P�E�H�U�V�����R�X�W�I�O�R�Z���W�U�D�F�W�V�·���D�Q�G���W�K�U�H�H���Y�H�V�V�H�O���Y�L�H�Z�V�����Z�R�X�O�G���D�O�O�R�Z��
for diagnosing congenital cardiac malformations to a large extent during the intrauterine period.
�.�H�\�Z�R�U�G�V�� Congenital heart disease, fetal echocardiography, high risk pregnancy, low risk pregnancy, prenatal diagnosis
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Introduction

�&�R�Q�J�H�Q�L�W�D�O�� �K�H�D�U�W�� �G�L�V�H�D�V�H�� ���&�+�'���� �L�V�� �W�K�H�� �P�R�V�W�� �F�R�P�P�R�Q��
congenital abnormality, and it is six times more common than 
chromosomal abnormalities and four times more common 
than neural tube defect���������� �7�K�H�� �L�Q�F�L�G�H�Q�F�H�� �R�I�� �&�+�'�� �L�V�� ����������
�F�D�V�H�V���S�H�U�������������O�L�Y�H���E�L�U�W�K�V�����������������������I�R�U���I�X�O�O���W�H�U�P���E�L�U�W�K�V�����D�Q�G��
�W�K�L�V�� �U�D�W�H�� �L�V�� �D�S�S�U�R�[�L�P�D�W�H�O�\�� ������ �W�L�P�H�V�� �P�R�U�H�� �������������� �I�R�U�� �S�U�H�W�H�U�P��
births���������� �$�S�S�U�R�[�L�P�D�W�H�O�\�� ���������������� �R�I�� �&�+�'�V�� �L�Q�F�O�X�G�H�� �F�U�L�W�L�F�D�O��
malformations, which must be intervened directly after 
�E�L�U�W�K�� �D�Q�G���R�U�� �M�X�V�W�� �E�H�I�R�U�H�� �E�L�U�W�K���� �8�Q�I�R�U�W�X�Q�D�W�H�O�\���� �������� �R�I�� �W�K�H�V�H��
malformations are diagnosed after the infant is discharged from 
the hospital, and the mortality risk increases because of the 
delay. The identification of severe cardiac abnormalities during 
the intrauterine period enables the use of approaches that lead to 
significant decreases in perinatal morbidity and mortality, such 
as performing the delivery at a center where cardiac surgery can 
be performed, providing the required medical support in the 
newborn intensive care unit until transfer to the relevant center, 
and/or if needed, promptly performing transcatheter palliative 
interventions. Therefore, fetal cardiac evaluation has become an 
�L�P�S�R�U�W�D�Q�W�� �S�D�U�W�� �R�I�� �R�E�V�W�H�W�U�L�F�� �X�O�W�U�D�V�R�Q�R�J�U�D�S�K�\�� ���8�6�*������ �D�Q�G�� �I�H�W�D�O��
echocardiography evaluation requests have increased due to 
�L�Q�F�U�H�D�V�H�G���L�Q�F�L�G�H�Q�F�H�V���R�I���V�X�V�S�H�F�W�H�G���&�+�'�����$�O�W�K�R�X�J�K���W�K�H���U�L�V�N�V���R�I��
�&�+�'���D�U�H���G�H�I�L�Q�H�G���D�Q�G���I�H�W�D�O���F�D�U�G�L�D�F���H�Y�D�O�X�D�W�L�R�Q���L�V���U�H�F�R�P�P�H�Q�G�H�G��
�I�R�U���D�O�O���K�L�J�K���U�L�V�N���S�U�H�J�Q�D�Q�F�L�H�V�������������R�I���&�+�'�V���D�U�H���R�E�V�H�U�Y�H�G���L�Q���O�R�Z��
risk pregnancies����������.
The current approach in many clinics in Turkey involves 
performing fetal cardiac evaluations within defined indications 
owing to long examination times and inadequate number of 
pediatric cardiologists and cardiovascular surgery experts. Our 
hospital is a tertiary center and includes the only perinatology 
and pediatric cardiology clinic that provides services to a 
large region, which consists of our city and neighboring 
cities. In the present study, for which reasons fetal cardiac 
evaluation was requested from our pediatric cardiology clinic, 
�W�K�H���H�I�I�H�F�W�V���R�I���U�R�X�W�L�Q�H���I�H�W�D�O���F�D�U�G�L�D�F���H�Y�D�O�X�D�W�L�R�Q���L�Q���R�E�V�W�H�W�U�L�F���8�6�*��
�R�Q���W�K�H���G�H�W�H�F�W�L�R�Q���R�I�� �&�+�'�V���D�Q�G���W�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���R�I�� �L�Q�W�U�D�X�W�H�U�L�Q�H��
�G�L�D�J�Q�R�V�L�V�� �R�I�� �&�+�'�V�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �S�U�H�J�Q�D�Q�F�\�� �U�L�V�N�� �S�U�R�I�L�O�H�V�� �Z�H�U�H��
�U�H�W�U�R�V�S�H�F�W�L�Y�H�O�\���D�Q�D�O�\�]�H�G��

Materials and Methods

In this retrospective study, the total number of anomaly 
�V�F�D�Q�V�� �L�Q�� �W�K�H�� �S�H�U�L�Q�D�W�R�O�R�J�\�� �X�Q�L�W�� �G�X�U�L�Q�J�� �W�K�H�� �V�W�X�G�\�� �S�H�U�L�R�G�� ���0�D�\��
���������� ���� �-�D�Q�X�D�U�\�� ������������ �Z�H�U�H�� ���������� �D�Q�G�� �W�K�H�� �Q�X�P�E�H�U�� �R�I�� �U�H�I�H�U�U�H�G��
pregnancies for fetal echocardiography evaluations were 736. 
All patients in the study underwent routine fetal anatomic 
�V�F�D�Q�Q�L�Q�J�� �D�F�F�R�U�G�L�Q�J�� �W�R���W�K�H���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���6�R�F�L�H�W�\�� �R�I�� �8�O�W�U�D�V�R�X�Q�G��
in Obstetrics and Gynecology guidelines between the 18th and 

22nd weeks of pregnancy in the Department of Perinatology at 
our university. In this scan, four chambers of the heart, three 
vessel and trachea, left and right ventricular outflows, and the 
�K�H�D�U�W���Z�H�U�H���H�[�D�P�L�Q�H�G���X�V�L�Q�J���F�R�O�R�U���'�R�S�S�O�H�U���8�6�*�����������6�X�E�V�H�T�X�H�Q�W�O�\����
the patients were referred to the Department of Pediatric 
Cardiology unit form perinatology division of our university 
hospital either suspected cardiac abnormalities, accompanying 
diseases that increase risk of fetal cardiac malformations, 
parental congenital heart malformation or suboptimal 
evaluation during routine anomaly scan. To identify all 
reasons for fetal echocardiography requests, detailed obstetric 
�8�6�*�� �U�H�S�R�U�W�V���R�I�� �H�D�F�K�� �F�D�V�H���Z�H�U�H���U�H�W�U�L�H�Y�H�G���I�U�R�P�� �W�K�H���V�\�V�W�H�P�� �D�Q�G��
examined, and the reasons for fetal echocardiography requests 
were determined as accurately as possible by comparing these 
with our records. Pre-gestational and gestational medical 
data of pregnant women were retrieved. Comorbid medical 
�S�U�R�E�O�H�P�V���W�K�D�W���P�D�\���E�H���F�R�Q�V�L�G�H�U�H�G���D�V���U�L�V�N�\���I�R�U���&�+�'�����P�H�G�L�F�D�W�L�R�Q��
use, and characteristics of previous pregnancies were recorded. 
�7�K�H�� �S�U�H�J�Q�D�Q�F�L�H�V�� �Z�H�U�H�� �F�D�W�H�J�R�U�L�]�H�G�� �L�Q�W�R�� �W�Z�R�� �J�U�R�X�S�V�� �E�D�V�H�G�� �R�Q��
�W�K�H�� �U�L�V�N�� �R�I�� �&�+�'���� �O�R�Z���U�L�V�N�� �D�Q�G�� �K�L�J�K���U�L�V�N�� �J�U�R�X�S�V���� �)�H�W�D�O�� �F�D�U�G�L�D�F��
�H�Y�D�O�X�D�W�L�R�Q�� �Z�D�V�� �S�H�U�I�R�U�P�H�G�� �E�\�� �W�K�H�� �V�D�P�H�� �V�L�Q�J�O�H�� �R�S�H�U�D�W�R�U�� �� ���3���.����
in the Department of Pediatric Cardiology using a C5-1 convex 
�S�U�R�E�H�� �Z�L�W�K�� �D�Q�� �$�I�I�L�Q�L�W�\�� ������ ���3�K�L�O�L�S�V���� �:�$���� �8�6�$���� �G�H�Y�L�F�H���� �,�Q�� �D�O�O��
�I�H�W�D�O�� �H�F�K�R�F�D�U�G�L�R�J�U�D�S�K�\�� �H�[�D�P�L�Q�D�W�L�R�Q�V���� �F�D�U�G�L�D�F�� �V�L�W�X�V���� �V�L�]�H�� �D�Q�G��
position, systemic and pulmonary venous connections, atrial 
and ventricular chambers, atrioventricular and semilunar valves, 
ventriculoatrial shunts, great vessels outflow tracts, ductal and 
aortic arches, and rhythm were evaluated. If all views could 
not be clearly evaluated or if a suspicious finding is detected 
in the first evaluation, repeated evaluations may be required. 
Echocardiography images and reports of each patient were 
recorded. Fetal echocardiographic evaluation was scheduled 
according to the gestational week of the pregnancy, the referral 
diagnosis of the fetus, and the availability of our out-patient 
clinic. Each case was informed about applying for postnatal 
cardiac evaluation even if no pathology was detected in the fetal 
evaluation. For the purpose of performing as many evaluations 
and as early as possible, postnatal echocardiography evaluations 
are performed without appointment in our clinic. The postnatal 
data of 261 infants were retrieved of 714 single and 22 sets 
of twins, and 758 infants in total from 736 pregnancies were 
examined. Prenatal and postnatal echocardiography data of 
261 cases, for which postnatal data could be retrieved, were 
compared.
Detected congenital cardiac structural malformations were 
classified as complex, moderate, and mild according to perinatal 
�P�R�U�W�D�O�L�W�\���U�L�V�N�����7�D�E�O�H����������������. Malformations that are not included 
in this classification, and malformations with low mortality risk 

�S�X�O�P�R�Q�H�U���D�W�U�H�]�L�\�G�L�������������������.�.�+�·�Q�L�Q���W�D�Q�×�Q�P�D�V�×���D�o�×�V�×�Q�G�D�Q���R�E�V�W�H�W�U�L�V�\�H�Q���Y�H���S�H�G�L�D�W�U�L�N���N�D�U�G�L�\�R�O�R�M�L���D�U�D�V�×�Q�G�D�N�L���X�\�X�P���R�U�D�Q�×���������������L�G�L��
�6�R�Q�X�o���� �)�H�W�D�O�� �N�D�O�E�L�Q�� �G�|�U�W�� �E�R�ü�O�X�N���� �Y�H�Q�W�U�L�N�•�O�O�H�U�L�Q�� �o�×�N�×�P�� �\�R�O�O�D�U�×�� �Y�H�� �•�o�� �G�D�P�D�U�� �N�H�V�L�W�L�� �U�X�W�L�Q�� �N�D�S�V�D�\�D�F�D�N�� �ü�H�N�L�O�G�H�� �R�E�V�W�H�W�U�L�N�� �8�6�*�� �V�×�U�D�V�×�Q�G�D�� �G�H�ÿ�H�U�O�H�Q�G�L�U�L�O�P�H�V�L����
�N�R�Q�M�H�Q�L�W�D�O���N�D�U�G�L�\�D�N���P�D�O�I�R�U�P�D�V�\�R�Q�O�D�U�×�Q���L�Q�W�U�D�X�W�H�U�L�Q���G�|�Q�H�P�G�H���E�•�\�•�N���R�U�D�Q�G�D���W�D�Q�×���D�O�P�D�V�×�Q�D���L�P�N�D�Q���V�D�ÿ�O�D�\�D�E�L�O�L�U��
�$�Q�D�K�W�D�U���.�H�O�L�P�H�O�H�U�����.�R�Q�M�H�Q�L�W�D�O���N�D�O�S���K�D�V�W�D�O�×�N�O�D�U�×�����I�H�W�D�O���H�N�R�N�D�U�G�L�\�R�J�U�D�I�L�����\�•�N�V�H�N���U�L�V�N�O�L���J�H�E�H�O�L�N�����G�•�ü�•�N���U�L�V�N�O�L���J�H�E�H�O�L�N�����S�U�H�Q�D�W�D�O���W�D�Q�×
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were evaluated in the others category. This study was approved 
�E�\�� �W�K�H�� �(�V�N�L�ü�H�K�L�U�� �2�V�P�D�Q�J�D�]�L�� �8�Q�L�Y�H�U�V�L�W�\�� �,�Q�V�W�L�W�X�W�L�R�Q�D�O�� �(�W�K�L�F�V��
Committee.

�6�W�D�W�L�V�W�L�F�D�O���$�Q�D�O�\�V�L�V

�6�W�D�W�L�V�W�L�F�D�O�� �D�Q�D�O�\�V�L�V�� �Z�D�V�� �S�H�U�I�R�U�P�H�G�� �X�V�L�Q�J�� �6�W�D�W�L�V�W�L�F�D�O�� �3�D�F�N�D�J�H��
�I�R�U�� �6�R�F�L�D�O�� �6�F�L�H�Q�F�H�V���� �Y�H�U�V�L�R�Q�� ������ ���6�3�6�6���� �&�K�L�F�D�J�R���� �8�6�$������ �7�K�H��
�S�U�H�J�Q�D�Q�F�L�H�V���Z�H�U�H���F�D�W�H�J�R�U�L�]�H�G���L�Q�W�R���W�Z�R���J�U�R�X�S�V���E�D�V�H�G���R�Q���W�K�H���U�L�V�N��
�R�I�� �&�+�'���� �7�K�H�� �I�H�W�D�O�� �H�F�K�R�F�D�U�G�L�R�J�U�D�S�K�\�� �U�H�T�X�H�V�W�� �U�H�D�V�R�Q�V�� �D�Q�G�� �W�K�H��
congenital cardiac malformation rates were classified according 
�W�R���S�U�H�J�Q�D�Q�F�\���U�L�V�N���S�U�R�I�L�O�H�����7�K�H���S�U�H�Y�D�O�H�Q�F�H���R�I���&�+�'�V���L�Q���O�R�Z�����D�Q�G��
high- risk pregnancies was compared using the chi-square test. 
�6�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�I�L�F�D�Q�F�H���Z�D�V���L�Q�I�H�U�U�H�G���D�W���S������������

Results

�7�K�H�� �P�H�D�Q�� �D�J�H�� �R�I�� �W�K�H�� �P�R�W�K�H�U�V�� �Z�D�V�� ���������“�������� �\�H�D�U�V�� ���U�D�Q�J�H���� ������
������ �\�H�D�U�V������ �D�Q�G�� �W�K�H�� �P�H�D�Q�� �J�H�V�W�D�W�L�R�Q�D�O�� �D�J�H�� �D�W�� �Z�K�L�F�K�� �W�K�H�� �I�H�W�D�O��
echocardiography examination was performed was 26.4±4.4 
weeks. Of the 736 pregnancies, 22 were twin pregnancies, and 
fetal cardiac evaluation was performed in 758 fetuses. Twelve 
patients underwent examination for a second time. In total, 
37.9% of the examinations were performed before the 24th week 
of pregnancy, while 62.1% were performed after the 24th week 
of pregnancy. Number of fetuses with congenital structural 
�F�D�U�G�L�D�F�� �P�D�O�I�R�U�P�D�W�L�R�Q�� �Z�D�V�� �������� ������������������ �D�Q�G�� �W�K�H�� �Q�X�P�E�H�U�� �R�I��
�I�H�W�X�V�H�V���Z�L�W�K���D�U�U�K�\�W�K�P�L�D���Z�D�V������������������
The reasons for fetal echocardiography requests were classified 
�D�F�F�R�U�G�L�Q�J���W�R���&�+�'���U�L�V�N���S�U�R�I�L�O�H�V���F�R�Q�V�L�G�H�U�L�Q�J���W�K�H���$�P�H�U�L�F�D�Q���+�H�D�U�W��
�$�V�V�R�F�L�D�W�L�R�Q�� �U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V�� ���7�D�E�O�H�� ����������. The prevalence of 
�&�+�'���D�F�F�R�U�G�L�Q�J���W�R���U�L�V�N���I�D�F�W�R�U�V���Z�D�V���G�H�W�H�U�P�L�Q�H�G�����7�K�H�U�H���Z�H�U�H����������

���������������� �S�U�H�J�Q�D�Q�F�L�H�V�� �L�Q�� �W�K�H�� �K�L�J�K���U�L�V�N�� �J�U�R�X�S�� �D�Q�G�� �������� ����������������
pregnancies in the low-risk group. The most common cause 
for fetal cardiac evaluation request was inability to adequately 
�Y�L�V�X�D�O�L�]�H���W�K�H���I�H�W�D�O���K�H�D�U�W���������������������Z�K�L�O�H���V�X�V�S�H�F�W�H�G���I�H�W�D�O���F�D�U�G�L�D�F��
�D�E�Q�R�U�P�D�O�L�W�\���Z�D�V���W�K�H���V�H�F�R�Q�G���P�R�V�W���F�R�P�P�R�Q���F�D�X�V�H���������������������)�H�W�D�O��
cardiac malformation was detected as the most frequent among 
pregnant women referred to the pediatric cardiology due to 
�V�X�E�R�S�W�L�P�D�O���H�Y�D�O�X�D�W�L�R�Q���G�X�U�L�Q�J���U�R�X�W�L�Q�H���D�Q�R�P�D�O�\���V�F�D�Q������������������
�7�K�H�� �G�L�V�W�U�L�E�X�W�L�R�Q�� �R�I�� �&�+�'�V���� �Z�K�L�F�K�� �Z�H�U�H�� �G�L�D�J�Q�R�V�H�G�� �Z�L�W�K�� �I�H�W�D�O��
echocardiography and classified according to mortality risk 
according to pregnancy risk groups was presented in Table 
3. Number of fetuses detected with cardiac abnormalities was 
�����������������������D�P�R�Q�J���K�L�J�K���U�L�V�N���S�U�H�J�Q�D�Q�F�L�H�V�����D�Q�G�������������������D�P�R�Q�J��
low-risk pregnancies. The prevalence of cardiac abnormalities 
�L�Q���H�D�F�K���F�D�W�H�J�R�U�\���Z�D�V���K�L�J�K�H�U���L�Q���K�L�J�K���U�L�V�N���S�U�H�J�Q�D�Q�F�L�H�V�����7�D�E�O�H����������
The most common type of malformation was simple cardiac 
�D�E�Q�R�U�P�D�O�L�W�L�H�V�� ���������� �I�R�O�O�R�Z�H�G�� �E�\�� �F�R�P�S�O�H�[�� �O�H�V�L�R�Q�V�� ���������������� �7�K�H��
most common cardiac abnormality was ventricular septal 
�G�H�I�H�F�W�� ���9�6�'���� �F�R�P�S�U�L�V�H�G�� �R�I�� ������ �F�D�V�H�V�� �������������� �Z�K�L�O�H�� �W�K�H�� �P�R�V�W��
common complex cardiac abnormality was pulmonary atresia 
���3�$���� ���������������� �7�K�H�� �P�R�G�H�U�D�W�H�� �F�D�U�G�L�D�F�� �D�E�Q�R�U�P�D�O�L�W�\�� �Z�D�V�� �7�2�)��
�L�Q�F�O�X�G�L�Q�J���Q�L�Q�H���F�D�V�H�V�������������������2�X�W���R�I���������I�H�W�X�V�H�V�����������������H�Y�D�O�X�D�W�H�G��
with suspected fetal cardiac arrhythmia, two had complete 
atrioventricular block, two fetuses had blocked premature 
atrial contractions, and two fetuses had supraventricular 
tachycardia. The other nine fetuses had premature atrial and 
ventricular contractions, which recovered during the late weeks 
of pregnancies.
The number of fetuses for which postnatal cardiac evaluation 
records could be retrieved via echocardiography examinations 
performed after birth, autopsy reports of terminated fetuses, and 
late period presentations to our clinic for follow-up purposes 
�Z�D�V�����������������������������2�I���W�K�H�����������L�Q�I�D�Q�W�V���������������������������K�D�G���&�+�'�����$�V��
the prenatal and postnatal results were compared, there were 24 
���������������G�L�V�F�R�U�G�D�Q�W���G�L�D�J�Q�R�V�H�V�����2�Q�H���P�D�M�R�U���D�Q�G���������P�L�Q�R�U�����,�Q���R�Q�H��
fetus for which fetal echocardiography was requested because 
of the presence of a sibling with heart disease and which did not 
have fetal cardiac abnormalities, total anomalous pulmonary 
venous return was detected in the first postnatal week. Twenty-
�W�K�U�H�H���P�L�Q�R�U���G�L�V�F�R�U�G�D�Q�W���G�L�D�J�Q�R�V�H�V���>�������D�W�U�L�D�O���V�H�S�W�D�O���G�H�I�H�F�W�����$�6�'���@����
�����9�6�'���������E�L�F�X�V�S�L�G���D�R�U�W�L�F���Y�D�O�Y�H���������S�X�O�P�R�Q�D�U�\���V�W�H�Q�R�V�L�V�@���E�H�O�R�Q�J�H�G��
to the class of simple heart diseases.

Discussion

�'�L�D�J�Q�R�V�L�V�� �R�I�� �&�+�'�� �G�X�U�L�Q�J�� �W�K�H�� �L�Q�W�U�D�X�W�H�U�L�Q�H�� �S�H�U�L�R�G�� �S�U�R�Y�L�G�H�V��
significant benefits as performing of the birth under appropriate 
conditions, mentally prepared family, defining potential genetic 
abnormalities, and termination of pregnancy in the presence 
of complex malformations. Moreover, it was reported that 
�G�L�D�J�Q�R�V�L�V�� �R�I�� �V�R�P�H�� �V�S�H�F�L�I�L�F�� �&�+�'�V�� �G�X�U�L�Q�J�� �W�K�H�� �S�U�H�Q�D�W�D�O�� �S�H�U�L�R�G��
increases the survival rate as well���������� �+�R�Z�H�Y�H�U���� �G�X�H�� �W�R�� �O�R�Q�J��
duration of fetal echocardiography and requirement of an 
experienced pediatric cardiologists, it is not routinely performed 

�7�D�E�O�H�� ������Classification of prenatally diagnosed congenital heart 
defects

Complex; atresia or 
severe hypoplasia of a 
valve or chamber

�+�H�W�H�U�R�W�D�[�\���R�U���D�W�U�L�D�O���L�V�R�P�H�U�L�V�P�����V�L�Q�J�O�H��
ventricle, hypoplastic left heart, 
pulmonary atresia, tricuspid atresia, 
aortic atresia, mitral atresia, and Ebstein’s 
anomaly, complet atrioventricular septal 
defect, truncus arteriosus, congenitally 
corrected transposition of the great 
arteries, double outlet left or right 
ventricle

Modere; congenital 
heart disease 
requiring operation 
or intervention, but 
not included in the 
complex group

Transposition of the great vessels, 
tetralogy of Fallot, coarctation of 
the aorta, aortopulmonary window, 
critical aortic or pulmonary stenosis, 
partial atrioventricular septal defect, 
total anomalous pulmonary venous 
connection, large ventricular septal defect

Minor; no 
intervention

�6�P�D�O�O���Y�H�Q�W�U�L�F�X�O�D�U���V�H�S�W�D�O���G�H�I�H�F�W�����D�W�U�L�D�O��
septal defect and less severe aortic or 
pulmonary stenosis

Others
Dysrhthmias, cardiomyopathies, 
secondary dextrocardia/levocardia and 
restrictive ductus
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in all pregnant women. Thus, basic fetal cardiac evaluation has 
�E�H�F�R�P�H���D���S�D�U�W���R�I���W�K�H���8�6�*���L�Q���U�R�X�W�L�Q�H���R�E�V�W�H�W�U�L�F���P�R�Q�L�W�R�U�L�Q�J�����&�+�'�V��
can be detected during the intrauterine period at a rate of 4.5%-
8.1% with the evaluation of the fetal heart in four chamber view 
and at 43.8%-85.5% with the additional examination of the right 
and left ventricular outflow tracts������. Therefore, the prevalence of 
�L�Q�W�U�D�X�W�H�U�L�Q�H�� �G�L�D�J�Q�R�V�L�V�� �R�I�� �&�+�'�� �Y�D�U�L�H�V�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �S�U�R�W�R�F�R�O��
performed by the centers for fetal cardiac evaluation��������������. In 
the present study consisting of an eighteen-month period, fetal 
congenital cardiac malformation prevalence was 13.7%. Fetal 
congenital cardiac malformation prevalence was reported to be 
5.6% from another tertiary center in Turkey��������. At our center, 
evaluation of the fetal heart in four chamber view is a routine part 
�R�I���W�K�H���R�E�V�W�H�W�U�L�F���8�6�*�����0�R�U�H�R�Y�H�U�����G�H�W�D�L�O�H�G���I�H�W�D�O���F�D�U�G�L�D�F���H�Y�D�O�X�D�W�L�R�Q��
including right and left ventricular outflow tracts and three 
vessels and trachea view is routinely performed in each pregnant 
woman by skilled perinatologists between the 18th and 22nd weeks 
of pregnancy. Furthermore, since the fetal echocardiography 
was performed in selected pregnancies who were identified as 
risky in antenatal screening in our tertiary reference center, the 
reported prevalence may be higher than expected.
In the present study, while suspected fetal cardiac abnormality 
�Z�D�V�� �W�K�H�� �V�H�F�R�Q�G�� �P�R�V�W�� �F�R�P�P�R�Q�� ���������������� �U�H�D�V�R�Q�� �I�R�U�� �I�H�W�D�O��

echocardiography request, inadequate evaluation of the fetal 
�K�H�D�U�W�� �Z�D�V�� �W�K�H�� �P�R�V�W�� �F�R�P�P�R�Q�� �U�H�D�V�R�Q�� ������������������ �3�U�H�Y�D�O�H�Q�F�H�� �R�I��
�I�D�P�L�O�\�� �K�L�V�W�R�U�\�� �R�I�� �&�+�'�� �D�Q�G�� �P�D�W�H�U�Q�D�O�� �G�L�D�E�H�W�H�V���P�H�O�O�L�W�X�V�� ���'�0������
which were reported to be the top two most common reasons 
for fetal echocardiography requests in the previous studies, 
were 3.4% and 7.8%, respectively in the present study��������������. 
In the present study, similar to Cha et al.��������, detection of an 
abnormal cardiac finding during obstetric follow-up was more 
�F�R�P�P�R�Q���W�K�D�Q���I�D�P�L�O�\���K�L�V�W�R�U�\���R�I���&�+�'���D�Q�G���P�D�W�H�U�Q�D�O���'�0���D�P�R�Q�J��
the reasons for fetal echocardiography requests. Compatibility 
between the findings of the pediatric cardiologist and the 
obstetrician in the cases referred to fetal echocardiography 
�Z�L�W�K�� �V�X�V�S�H�F�W�H�G�� �&�+�'�� �E�\�� �W�K�H�� �R�E�V�W�H�W�U�L�F�L�D�Q�V�� �Y�D�U�L�H�V�� �D�F�F�R�U�G�L�Q�J�� �W�R��
the experience of the centers. In the current study, the rate of 
consistency was 40.1% between obstetricians and pediatric 
cardiologist in terms of the diagnosis of the congenital cardiac 
�P�D�O�I�R�U�P�D�W�L�R�Q�V�����6�L�P�S�V�R�Q�������� reported that cardiac malformation 
was detected during fetal echocardiography in 45 of 275 
������������ �S�U�H�J�Q�D�Q�W�� �Z�R�P�H�Q�� �U�H�I�H�U�U�H�G�� �Z�L�W�K�� �V�X�V�S�H�F�W�H�G�� �&�+�'���� �Z�K�L�O�H��
Meyer-Wittkopf et al.����������demonstrated that cardiac abnormality 
�Z�D�V�� �G�H�W�H�F�W�H�G�� �L�Q�� �������� �R�X�W�� �R�I�� �������� ���������������� �S�U�H�J�Q�D�Q�W�� �Z�R�P�H�Q��
referred to fetal echocardiography with suspected fetal cardiac 
abnormality, and the diagnosis was fully compatible in 62% of 

�7�D�E�O�H��������The distribution of the fetal echocardiography request reasons and the congenital cardiac malformation rates according to pregnancy 
risk profile*

�,�Q�G�L�F�D�W�L�R�Q�V���Z�L�W�K���K�L�J�K�H�U���U�L�V�N���S�U�R�I�L�O�H �7�R�W�D�O���Q���������&�+�'���Q��������

Gestational diabetes ���������������� ��������������

Pregestational diabetes ���������������� ��������������

Collagen tissue disease ��maternal �D�X�W�R�D�Q�W�L�E�R�G�L�H�V�� �������������� ������������

�&�+�'���L�Q���W�K�H���I�L�U�V�W���G�H�J�U�H�H���U�H�O�D�W�L�Y�H�V���R�I���W�K�H���I�H�W�X�V�����P�R�W�K�H�U�����I�D�W�K�H�U�����V�L�E�O�L�Q�J�V������������������ ����������

Fetal cardiac abnormality suspected on obstetrical ultrasound �������������������� ������������������

Fetal extracardiac abnormality suspected on obstetrical ultrasound ���������������� ������������

Fetal tachycardia or bradycardia, or frequent or persistent irregular heart rhythm ���������������� ����������

�)�H�W�D�O���L�Q�F�U�H�D�V�H�G���1�7���!�����������•�����P�P�� ���������������� ����������������

Monochorionic twinning ������������ ����������������

Fetal hydrops or effusions ������������������ ��������������������

Polyhidramnios �������������� ������������

�7�R�W�D�O �������������������� ������������������

�,�Q�G�L�F�D�W�L�R�Q�V���Z�L�W�K���O�R�Z�H�U���U�L�V�N���S�U�R�I�L�O�H��

�0�D�W�H�U�Q�D�O���P�H�G�L�F�D�W�L�R�Q�V�����D�Q�W�L�F�R�Q�Y�X�O�V�D�Q�W�V�����1�6�$�,�'�6���L�Q���I�L�U�V�W���V�H�F�R�Q�G���W�U�L�P�H�V�W�H�U�� ���������������� ��������������

Fetal abnormality of the umblical cord or placenta ���������������� ����������������

Abnormal first or second trimester screening tests ���������������� ��������������

Oligohydramnios �������������� ����������������

�/�D�W�H���P�D�W�H�U�Q�D�O���D�J�H ���������������� ��������������

�6�X�E�R�S�W�L�P�D�O���H�Y�D�O�X�D�W�L�R�Q ���������������������� ����������������

�7�R�W�D�O �������������������� ������������

�&�+�'�����&�R�Q�J�H�Q�L�W�D�O���K�H�D�U�W���G�L�V�H�D�V�H�����1�6�$�,�'�6�����1�R�Q���V�W�H�U�R�L�G�D�O���D�Q�W�L���L�Q�I�O�D�P�P�D�W�R�U�\���G�U�X�J�����1�7�����1�X�F�K�D�O���W�U�D�Q�V�O�X�F�H�Q�F�\��
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these patients. Obstetricians’ increasing experience in evaluating 
�I�H�W�D�O���K�H�D�U�W���H�Q�D�E�O�H�V���X�V���W�R���G�L�D�J�Q�R�V�H���D���K�L�J�K�H�U���U�D�W�H���R�I���&�+�'���G�X�U�L�Q�J��
the intrauterine period.
When pregnant women that underwent fetal echocardiography 
were classified according to risk levels in terms of fetal cardiac 

malformation; 46.3% were in the high-risk group, and 53.6% 
�Z�H�U�H�� �L�Q�� �W�K�H�� �O�R�Z���U�L�V�N�� �J�U�R�X�S���� �,�Q�� �I�H�W�D�O�� �H�F�K�R�F�D�U�G�L�R�J�U�D�S�K�\���� �&�+�'��
was detected most commonly in the high-risk group with a rate 
of 23.5%. In the low-risk group, determination of congenital 
heart abnormality rate was 5%, and it was significantly higher 
among high-risk pregnancies. This was associated with the 
detection of cardiac malformation in 40.1% of pregnancies 
referred to fetal echocardiography due to suspected fetal cardiac 
�P�D�O�I�R�U�P�D�W�L�R�Q�� �L�Q�� �W�K�H�� �R�E�V�W�H�W�U�L�F�� �8�6�*���� �,�Q�� �W�K�H�� �V�W�X�G�\�� �R�I�� �1�D�\�D�N�� �H�W��
al.������, in which fetal echocardiography was performed in all 
pregnant women over a period of 4 years, they highlighted 
the importance of fetal echocardiography. They concluded 
that the fetal echocardiography should be included as a part 
of routine antenatal screening irrespective of risk factors for 
�&�+�'�����$�F�F�R�U�G�L�Q�J���W�R���W�K�H���W�K�H�L�U���U�H�V�X�O�W�V�����W�K�H���S�U�H�Y�D�O�H�Q�F�H���R�I���S�U�H�Q�D�W�D�O��
�&�+�'�� �Z�D�V�� �V�L�P�L�O�D�U�� �E�H�W�Z�H�H�Q�� �K�L�J�K���� �D�Q�G�� �O�R�Z���U�L�V�N�� �S�U�H�J�Q�D�Q�F�L�H�V����
�E�X�W�� �W�K�H�� �P�D�M�R�U�L�W�\�� �R�I�� �S�U�H�J�Q�D�Q�F�L�H�V�� �Z�L�W�K�� �F�D�U�G�L�D�F�� �P�D�O�I�R�U�P�D�W�L�R�Q��
was in the low-risk group������, which is contrary to our finding. 
Operator misevaluation, failure to notice cardiac malformation, 
and inadequacy of and failure to interpret fetal cardiac image 
views were given as the reasons for failure to detect complex-
�V�W�U�X�F�W�X�U�H�G�� �I�H�W�D�O�� �F�D�U�G�L�D�F�� �P�D�O�I�R�U�P�D�W�L�R�Q�V�� �L�Q�� �R�E�V�W�H�W�U�L�F�� �8�6�*���� �7�K�H��
missing diagnoses in these pregnancies, which were referred 
with low-risk, were made with fetal echocardiography������. 
�(�Y�D�O�X�D�W�L�R�Q�� �R�I�� �I�H�W�D�O�� �K�H�D�U�W�� �L�Q�� �R�E�V�W�H�W�U�L�F�� �8�6�*�� �U�H�T�X�L�U�H�V�� �H�[�S�H�U�L�H�Q�F�H��
and knowledge, and obstetric fetal cardiac evaluation which is 
not optimally performed owing to various reasons can cause 
complex cardiac malformations to be missed. Therefore, we 
find it appropriate to refer these pregnant women in whom 
�I�H�W�D�O���K�H�D�U�W���F�R�X�O�G���Q�R�W���E�H���D�G�H�T�X�D�W�H�O�\���H�Y�D�O�X�D�W�H�G���E�\���R�E�V�W�H�W�U�L�F���8�6�*��
with reasons similar to those stated by Nayak et al.������ to fetal 
echocardiography in our center as well. According to our results, 
�L�Q�D�G�H�T�X�D�W�H���H�Y�D�O�X�D�W�L�R�Q���R�I���I�H�W�D�O���K�H�D�U�W���L�Q���R�E�V�W�H�W�U�L�F���8�6�*���L�V���W�K�H���P�R�V�W��
�F�R�P�P�R�Q�� ������������ �U�H�D�V�R�Q�� �I�R�U�� �U�H�T�X�H�V�W�L�Q�J�� �I�H�W�D�O�� �H�F�K�R�F�D�U�G�L�R�J�U�D�S�K�\����
�+�R�Z�H�Y�H�U�����I�H�W�D�O���F�D�U�G�L�D�F���P�D�O�I�R�U�P�D�W�L�R�Q���Z�D�V���G�H�W�H�F�W�H�G���R�Q�O�\���L�Q��������������
This was associated to a large extent with high-risk pregnancies 
in which obstetric fetal cardiac evaluation was conducted by an 
experienced perinatologist.
�,�W�� �L�V�� �N�Q�R�Z�Q�� �W�K�D�W�� �W�K�H�� �S�U�H�Y�D�O�H�Q�F�H�� �R�I�� �&�+�'�� �G�L�I�I�H�U�V�� �G�X�U�L�Q�J�� �W�K�H��
�L�Q�W�U�D�X�W�H�U�L�Q�H�� �D�Q�G�� �S�R�V�W�Q�D�W�D�O�� �S�H�U�L�R�G�V���� �,�V�R�O�D�W�H�G�� �9�6�'�� �L�V�� �W�K�H�� �P�R�V�W��
�F�R�P�P�R�Q�� �&�+�'�� �G�X�U�L�Q�J�� �W�K�H�� �S�R�V�W�Q�D�W�D�O�� �S�H�U�L�R�G���� �Z�K�L�F�K�� �L�V�� �D�O�V�R��
�U�H�S�R�U�W�H�G�� �W�R�� �E�H�� �W�K�H�� �P�R�V�W�� �F�R�P�P�R�Q�� �&�+�'�� �G�L�D�J�Q�R�V�H�G�� �G�X�U�L�Q�J�� �W�K�H��

�7�D�E�O�H�� ���� Intrauterine detected congenital heart diseases and their 
distribution according to pregnancy risk groups*

Results of fetal 
�H�F�K�R�F�D�U�G�L�R�J�U�D�S�K�\

�+�L�J�K���U�L�V�N��
�J�U�R�X�S�����Q��

�/�R�Z���U�L�V�N��
�J�U�R�X�S�����Q��

�7�R�W�D�O���Q��
������

�&�R�P�S�O�H�[

�3�$���Z�L�W�K���,�9�6���9�6�'���$�9�6�'9 0 ��������������

�6�L�Q�J�O�H���Y�H�Q�W�U�L�F�X�O�H2 0 ��������������

�+�/�+�6 6 0 ��������������

DORV 3 1 ��������������

Ebstein’s anomaly 2 0 ��������������

Idiopatic diffuse 
calsification

1 0 ��������������

�6�K�R�Q�H���F�R�P�S�O�H�[ 2 0 ��������������

�/�H�I�W���D�W�U�L�D�O���L�V�R�P�H�U�L�V�P2 0 ��������������

�$�9�6�' 2 0 ��������������

�7�R�W�D�O 29 1 ����������������

�0�R�G�H�U�H

TOF 7 2 ��������������

CoA 5 1 ��������������

d-TGA 4 0 ��������������

�7�R�W�D�O 16 3 ����������������

�6�L�P�S�O�H

�9�6�' 14 4 ����������������

Possible CoA 4 3 ����������

�3�6 0 3 ��������������

�$�6 8 2 ����������������

�$�6�' 2 3 ��������������

�7�R�W�D�O 28 15 ������������

Other

Tricuspid regurgitation 1 0 ��������������

�/�3�9�&�6 3 0 ��������������

Intracardiac Mass 2 0 ��������������

Double aortic arch 1 0 ��������������

Dextrocardia 1 0 ��������������

Dysrhythmias 14 1 ������������

�7�R�W�D�O 22 1 ������������

�&�R�$���� �&�R�D�U�F�W�D�W�L�R�Q�� �R�I�� �D�R�U�W�D���� �$�6���� �$�R�U�W�� �V�W�H�Q�R�V�L�V���� �$�6�'���� �$�W�U�L�D�O�� �V�H�S�W�D�O�� �G�H�I�H�F�W���� �$�9�6�'���� �$�W�U�L�R��
�Y�H�Q�W�U�L�F�X�O�D�U�� �V�H�S�W�D�O�� �G�H�I�H�F�W���� �'�2�5�9���� �'�R�X�E�O�H�� �R�X�W�O�H�U�� �U�L�J�K�W�� �Y�H�Q�W�U�L�F�O�H���� �+�/�+�6���� �+�\�S�R�S�O�D�V�W�L�F��
�O�H�I�W���K�H�D�U�W���V�\�Q�G�U�R�P�H�����,�9�6�����,�Q�W�D�F�W���Y�H�Q�W�U�L�F�X�O�D�U���V�H�S�W�X�P�����/�3�9�&�6�����/�H�I�W���S�H�U�V�L�V�W�D�Q�W���Y�H�Q�D���F�D�Y�D��
�V�X�S�H�U�L�R�U�����3�$�����3�X�O�P�R�Q�D�U�\���D�W�U�H�V�L�D�����3�6�����3�X�O�P�R�Q�D�U�\���V�W�H�Q�R�V�L�V�����7�*�$�����7�U�D�Q�V�S�R�V�L�W�L�R�Q���R�I���J�U�H�D�W��
�Y�H�V�V�H�O�V�����7�2�)�����7�H�W�U�D�O�R�J�\���R�I���)�D�O�O�R�W�����9�6�'�����9�H�Q�W�U�L�F�X�O�D�U���V�H�S�W�D�O���G�H�I�H�F�W
*The prevalence of cardiac abnormalities in each category was higher in high-risk 
�S�U�H�J�Q�D�Q�F�L�H�V�����$�F�F�R�U�G�L�Q�J���W�R���W�K�H���F�K�L���V�T�X�D�U�H���W�H�V�W�����S������������

�7�D�E�O�H�� ������Comparison of pregnancy risk groups in terms of fetal 
echocardiography results

�)�H�W�D�O���F�D�U�G�L�D�F��
�D�Q�R�P�D�O�\

�+�L�J�K���U�L�V�N���J�U�R�X�S��
�Q��������

�/�R�Z���U�L�V�N���J�U�R�X�S��
�Q�������� �S�

�&�R�P�S�O�H�[ ���������������� ����������������

������������

�0�R�G�H�U�H ���������������� ��������������

�6�L�P�S�O�H ���������������� ����������������

Other ���������������� ����������������

*chi-square test
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intrauterine period as well ��������������. In the present study, consistent 
with the literature, the most common cardiac malformation in 
�I�H�W�D�O���H�F�K�R�F�D�U�G�L�R�J�U�D�S�K�\���L�V���9�6�'�����,�Q���W�K�H���S�U�H�Y�L�R�X�V���V�W�X�G�L�H�V�����F�R�P�S�O�H�[��
cardiac malformations were reported to be the most common 
�J�U�R�X�S�� �R�I�� �&�+�'���������������������� �+�R�Z�H�Y�H�U���� �Z�H�� �I�R�X�Q�G�� �F�R�P�S�O�H�[�� �F�D�U�G�L�D�F��
malformations as the second most common following minor 
lesions. It was considered that this variation may be related to 
some differences in the classification of cardiac lesions between 
the studies. Moreover, in the present study, consideration of the 
higher but insignificant increases in flow velocities at semilunar 
valves may have played a role in the increased number of 
minor lesions. In previous studies, atrioventricular septal defect 
���$�9�6�'���� �D�Q�G�� �K�\�S�R�S�O�D�V�W�L�F�� �O�H�I�W�� �K�H�D�U�W�� �V�\�Q�G�U�R�P�H�� ���+�/�+�6���� �Z�H�U�H��
reported to be complex cardiac lesions that are detected at a 
similar or higher prevalence��������������������. In the present study, the 
�P�R�V�W���F�R�P�P�R�Q���F�R�P�S�O�H�[���&�+�'���Z�D�V���3�$�����I�R�O�O�R�Z�H�G���E�\���+�/�+�6��
�6�L�Q�F�H���W�K�H���S�U�H�J�Q�D�Q�F�L�H�V���G�L�D�J�Q�R�V�H�G���Z�L�W�K���F�R�P�S�O�H�[���W�\�S�H���F�R�Q�J�H�Q�L�W�D�O��
cardiac malformations were referred to the surgical center 
during the prenatal or postnatal period, and the others 
diagnosed as moderate type lesions gave birth in our hospital, 
postnatal results of all of these pregnancies were retrieved. 
�0�R�U�H�R�Y�H�U���� �P�R�V�W�� �R�I�� �W�K�H�� �������� ���������������� �F�D�V�H�V���� �Z�K�R�V�H�� �S�R�V�W�Q�D�W�D�O��
echocardiography results could be retrieved, were diagnosed 
with fetal cardiac abnormality by an obstetrician or pediatric 
cardiologist. The incompatibility between prenatal and 
postnatal echocardiography in these 261 cases were mostly 
due to simple lesions. It was found that the diagnoses did not 
change in complex lesions which were detected by a pediatric 
cardiologist, but one case with a normal fetal echocardiography 
was diagnosed with total anomalous pulmonary venous return 
abnormality during the postnatal period. Pulmonary venous 
�U�H�W�X�U�Q�� �D�E�Q�R�U�P�D�O�L�W�L�H�V���� �V�P�D�O�O�� �R�U�� �P�R�G�H�U�D�W�H�� �V�L�]�H�G�� �Y�H�Q�W�U�L�F�X�O�D�U�� �R�U��
�$�6�'���� �D�Q�G�� �P�L�Q�R�U�� �Y�D�O�Y�H�� �O�H�V�L�R�Q�V�� �F�D�Q�Q�R�W�� �D�O�Z�D�\�V�� �E�H�� �G�H�I�L�Q�H�G�� �Z�L�W�K��
fetal echocardiography, and are frequently diagnosed after 
birth������. Meyer-Wittkopf et al.�������� also reported that a total 
anomalous pulmonary venous return abnormality diagnosed 
in the postnatal period could not be detected in the fetal 
echocardiography.

�6�W�X�G�\���/�L�P�L�W�D�W�L�R�Q�V

Although each evaluated pregnant woman was informed about 
the importance of postnatal echocardiography, a significant 
amount of postnatal echocardiographic evaluation, in which a 
statistical analysis for sensitivity and specificity could not be 
performed in order to make a confirmation or comparison.

Conclusion

�,�Q���P�D�Q�\���F�H�Q�W�H�U�V�����U�H�J�D�U�G�O�H�V�V���R�I���&�+�'���U�L�V�N�����L�W���L�V���V�W�L�O�O���Q�R�W���S�R�V�V�L�E�O�H���W�R��
perform fetal echocardiography by a pediatric cardiologist to all 
pregnant women. Therefore, routine evaluation of the fetal heart 
�E�\�� �P�H�D�Q�V���R�I���R�E�V�W�H�W�U�L�F���8�6�*���� �L�Q�F�O�X�G�L�Q�J���I�R�X�U���F�K�D�P�E�H�U�V���� �R�X�W�I�O�R�Z��
tracts’ and three vessel views, would allow for diagnosing 
congenital cardiac malformations to a large extent during the 
intrauterine period.

�(�W�K�L�F�V��

�(�W�K�L�F�V���&�R�P�P�L�W�W�H�H���$�S�S�U�R�Y�D�O�� This study was approved by the 
�(�V�N�L�ü�H�K�L�U���2�V�P�D�Q�J�D�]�L���8�Q�L�Y�H�U�V�L�W�\���,�Q�V�W�L�W�X�W�L�R�Q�D�O���(�W�K�L�F�V���&�R�P�P�L�W�W�H�H 
���D�S�S�U�R�Y�D�O���Q�R��������������������������������������
�,�Q�I�R�U�P�H�G���&�R�Q�V�H�Q�W����The study is retrospective. 
�3�H�H�U���U�H�Y�L�H�Z����Externally and internally peer-reviewed.

�$�X�W�K�R�U�V�K�L�S���&�R�Q�W�U�L�E�X�W�L�R�Q�V��
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Concept: P.K., M.V., B.U. Design: P.K., M.V., B.U., Data 
�&�R�O�O�H�F�W�L�R�Q�� �R�U�� �3�U�R�F�H�V�V�L�Q�J���� �3���.���� �7���.������ �+���.������ �0���9������ �$�Q�D�O�\�V�L�V�� �R�U��
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Introduction

�6�W�X�G�L�H�V���K�D�Y�H���V�K�R�Z�Q���W�K�D�W���R�S�W�L�P�D�O���F�\�W�R�U�H�G�X�F�W�L�R�Q���L�V���W�K�H���F�R�U�Q�H�U�V�W�R�Q�H��
of initial treatment for advanced epithelial ovarian cancers����������. It 
is estimated that nearly 40% of patients with advanced ovarian 
cancer have gross disease located on the diaphragm����������. Patients 
with advanced ovarian cancer and diaphragm involvement 
who had undergone diaphragm surgery had better survival 
rates than those who had not������. Thus, a significant proportion 
of patients with advanced ovarian cancers require diaphragm 
surgery to achieve optimal cytoreduction and therefore better 
survival rates. Complete cytoreduction is also associated with 
improved overall survival in advanced uterine corpus cancers, 
and patients with metastatic diaphragm disease require 
diaphragm surgery����������.
Previous studies reported that diaphragm surgery was associated 
with pulmonary morbidity, and they reported higher rates of 
pleural effusion����������������, higher rates of pneumothorax������������������ and 
longer hospital stay������ after diaphragm surgery. Furthermore, 
several studies showed higher rates of pulmonary morbidity 
after diaphragm full-thickness resections compared with 
diaphragm peritoneal stripping�������������� ,but others did not show a 
significant difference������������. Previous studies were not able to assess 
other types of pulmonary morbidity such as pneumonitis and 
atelectasis due to the small number of cases. Thus, pulmonary 
morbidity related to diaphragm surgery needs further evaluation 
with a larger number of cases. We performed the present study 
to improve knowledge about pulmonary morbidity related 
to diaphragm surgery, and we also assessed other potential 
surgical factors that may contribute to pulmonary morbidity.

Materials and Methods

All patients who had undergone diaphragm surgery as a part of 
cytoreductive surgery procedures performed for advanced or 
recurrent ovarian and uterine corpus cancers between January 
1, 2001, and June 1, 2018, were reviewed retrospectively. Data 
were obtained from hospital medical records. Patients who had 
an ablative intervention to the diaphragm were excluded from 
the study. We included only cases involving surgical resections 
of the diaphragm peritoneum with or without diaphragm muscle 
and overlying parietal pleura. Patients with preoperative pleural 
effusions and intraoperative chest tube replacements would 
lead to unreliable evaluation of the postoperative pulmonary 
complications so they were excluded.
Diaphragm debulking surgery to excise all visible metastatic 
tumoral deposits on the diaphragm surface was performed 
�S�U�L�P�D�U�L�O�\���E�\���H�[�F�L�V�L�R�Q���R�I���W�K�H���G�L�D�S�K�U�D�J�P���S�H�U�L�W�R�Q�H�X�P�����S�H�U�L�W�R�Q�H�D�O��
�V�W�U�L�S�S�L�Q�J������ �7�K�H�� �H�[�W�H�Q�W�� �R�I�� �W�K�H�� �G�L�D�S�K�U�D�J�P�� �S�H�U�L�W�R�Q�H�D�O�� �H�[�F�L�V�L�R�Q��
was classified as “total hemi-diaphragm peritoneal stripping”, 

“partial hemi-diaphragm peritoneal stripping”, or “focal implant 
resection.” Excision of the whole hemi-diaphragm peritoneum 
starting from the anterior costal margin was identified as “total 
�K�H�P�L���G�L�D�S�K�U�D�J�P�� �S�H�U�L�W�R�Q�H�D�O�� �V�W�U�L�S�S�L�Q�J�µ���� �(�[�F�L�V�L�R�Q�� �R�I�� �”���� �W�X�P�R�U��
�L�P�S�O�D�Q�W�V�� �”���� �F�P�� �L�Q�� �G�L�D�P�H�W�H�U�� �Z�D�V�� �L�G�H�Q�W�L�I�L�H�G�� �D�V�� �´�I�R�F�D�O�� �L�P�S�O�D�Q�W��
resection”. All the other peritoneal excisions that were not 
compatible with the above definitions were classified as “partial 
hemi-diaphragm peritoneal stripping”.
�)�X�O�O�� �P�R�E�L�O�L�]�D�W�L�R�Q�� �R�I�� �W�K�H�� �O�L�Y�H�U�� �Z�D�V�� �S�H�U�I�R�U�P�H�G�� �U�R�X�W�L�Q�H�O�\�� �E�H�I�R�U�H��
starting a right hemi-diaphragm total peritoneal stripping 
�S�U�R�F�H�G�X�U�H�����/�L�Y�H�U���P�R�E�L�O�L�]�D�W�L�R�Q���Z�D�V���S�H�U�I�R�U�P�H�G���Z�K�H�Q���Q�H�H�G�H�G���I�R�U��
partial hemi-diaphragm stripping or a focal implant resection 
procedure depending on the location of the tumor. Tumor 
involvement on the left hemi-diaphragm is more easily resected 
�Z�L�W�K�R�X�W���P�R�E�L�O�L�]�L�Q�J���W�K�H���O�L�Y�H�U��
Diaphragm surgery may be complicated by transdiaphragmatic 
thoracotomy. In our study, we classified the cause of 
transdiaphragmatic thoracotomy as either “willful partial 
hemi-diaphragm full-thickness resection” or “accidental 
transdiaphragmatic thoracotomy”. If the surgical report 
indicated a histologically confirmed tumor implant invading 
the diaphragm muscle with or without parietal pleura, we 
identified the cause of the transdiaphragmatic thoracotomy 
as “willful partial hemi-diaphragm full-thickness resection”. If 
not, we identified the cause as “accidental transdiaphragmatic 
thoracotomy”.
Diaphragm repair was done by continuous suturing of the 
�G�H�I�H�F�W�� �Z�L�W�K�� �������� �S�U�R�O�H�Q�H�� �V�X�W�X�U�H�V���� �6�X�W�X�U�H�V�� �Z�H�U�H�� �W�L�H�G�� �Z�K�L�O�H�� �W�K�H��
anesthetist was performing a forced inspiration with the help 
of the ventilator and the surgical team was applying a negative 
pressure to the thorax cavity with the help of a thin aspiration 
tube positioned through the remaining diaphragm defect. 
The second surgeon pulled out the aspiration tube as the first 
�V�X�U�J�H�R�Q���W�L�H�G���W�K�H���N�Q�R�W�����/�D�U�J�H���G�L�D�S�K�U�D�J�P���G�H�I�H�F�W�V���U�H�T�X�L�U�H�G���U�H�S�D�L�U��
with prolene mesh.
All patients received preoperative antibiotics and anticoagulant 
prophylaxis. No prophylactic antibiotics were used 
�S�R�V�W�R�S�H�U�D�W�L�Y�H�O�\���� �(�Q�R�[�D�S�D�U�L�Q�H�� ���������� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �X�Q�L�W�V�� ���,�8����
was administered 2 hours before the surgery and then repeated 
daily for 30 days after the surgery if the body mass index of the 
�S�D�W�L�H�Q�W���Z�D�V�����������N�J���P2; enoxaparine 6000 IU was administered 
�L�I�� �W�K�H�� �E�R�G�\�� �P�D�V�V�� �L�Q�G�H�[�� �Z�D�V�� �•������ �N�J���P2. All patients were 
assessed with a chest radiography on the first postoperative day 
�D�Q�G�� �Z�L�W�K�� �S�K�\�V�L�F�D�O�� �H�[�D�P�L�Q�D�W�L�R�Q�� �G�D�L�O�\�� �G�X�U�L�Q�J�� �K�R�V�S�L�W�D�O�L�]�D�W�L�R�Q����
Chest radiography was repeated on the following days if any 
pathologic signs were detected on the physical examination. 
Chest computed tomography was performed when needed. 
Admission to the postoperative general care room or the 

�6�R�Q�X�o�����7�U�D�Q�V�G�L�\�D�I�U�D�P���W�R�U�D�N�R�W�R�P�L�����G�L�\�D�I�U�D�P���F�H�U�U�D�K�L�V�L���J�H�o�L�U�H�Q���K�D�V�W�D�O�D�U�G�D���S�X�O�P�R�Q�H�U���P�R�U�E�L�G�L�W�H�Q�L�Q���E�D�ÿ�×�P�V�×�]���E�L�U���S�U�H�G�L�N�W�|�U�•�G�•�U�����0�D�N�V�L�P�D�O���|�]�H�Q���L�O�H���D�F�F�L�G�H�Q�W�D�O��
�W�U�D�V�G�L�\�D�I�U�D�P���W�R�U�D�N�R�W�R�P�L�O�H�U�G�H�Q���N�D�o�×�Q�P�D�N���Y�H���W�D�P���N�D�W���G�L�\�D�I�U�D�P���U�H�]�H�N�V�L�\�R�Q�O�D�U�×�Q�×���W�R�U�D�N�R�W�R�P�L���R�O�X�ü�W�X�U�P�D�\�D�Q���D�O�W�H�U�Q�D�W�L�I���F�H�U�U�D�K�L���\�|�Q�W�H�P�O�H�U���L�O�H���J�H�U�o�H�N�O�H�ü�W�L�U�P�H�N��
�S�X�O�P�R�Q�H�U���P�R�U�E�L�G�L�W�H���R�U�D�Q�×�Q�×�Q���D�]�D�O�W�×�O�P�D�V�×�Q�D���Y�H���S�R�V�W�R�S�H�U�D�W�L�I���E�D�N�×�P���P�D�V�U�D�I�O�D�U�×�Q�×�Q���D�]�D�O�W�×�O�P�D�V�×�Q�D���\�D�U�G�×�P�F�×���R�O�D�E�L�O�L�U��
�$�Q�D�K�W�D�U���.�H�O�L�P�H�O�H�U�����'�L�\�D�I�U�D�J�P�����F�H�U�U�D�K�L�����V�L�W�R�U�H�G�•�N�W�L�I�����R�Y�H�U���N�D�Q�V�H�U�L�����P�R�U�E�L�G�L�W�H
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intensive care unit was carried out according to the decision 
of the anesthetist. Replacement of the chest tube in the 
postoperative period was decided and performed by the thorax 
surgeon when needed. Referral to the intensive care unit during 
postoperative general care was decided by the senior surgeon 
and anesthetist when needed.
We reviewed intraoperative complications and postoperative 
complications that occurred within 30 days. Pulmonary 
morbidity was identified as the development of at least one 
of the following pulmonary complications: Pleural effusion, 
pneumothorax, pneumonitis, atelectasis, pulmonary embolism. 
Extra-pulmonary complications in the study group included 
wound infection, wound dehiscence, evisceration, intestinal 
anastomosis leak, ureterovaginal fistulas, vesicovaginal fistulas, 
gastrointestinal fistulas, ileus, acute cerebrovascular disease, 
chylous ascites, intraabdominal abscess, subphrenic abscess, 
intestinal perforation, gastric perforation, bladder perforation, 
pancreatic leak/fistula, appendectomy site leak, intestinal 
ischemia, ureter ischemia, deep venous thrombosis, arterial 
embolism, and myocardial infarction.
�7�K�L�V���V�W�X�G�\���Z�D�V���D�S�S�U�R�Y�H�G���E�\���L�Q�V�W�L�W�X�W�L�R�Q�D�O���U�H�Y�L�H�Z���E�R�D�U�G�����D�S�S�U�R�Y�D�O��
�G�D�W�H�� �D�Q�G�� �Q�X�P�E�H�U���� ������������������������ ���������������������������(���������� �6�L�J�Q�H�G��
informed consent for anonymous publication of disease related 
information was obtained from each patient.

�6�W�D�W�L�V�W�L�F�D�O���$�Q�D�O�\�V�L�V

�'�D�W�D���Z�H�U�H���D�Q�D�O�\�]�H�G���X�V�L�Q�J���W�K�H���F�K�L���V�T�X�D�U�H�G���W�H�V�W���D�Q�G���)�L�V�K�H�U�·�V���(�[�D�F�W��
test for categorical variables, and the independent sample t-test 
was used for continuous variables. A binary logistic regression 
model was used for the multivariate analysis. Differences were 
�F�R�Q�V�L�G�H�U�H�G���V�L�J�Q�L�I�L�F�D�Q�W���D�W���S�������������� �6�W�D�W�L�V�W�L�F�D�O���3�D�F�N�D�J�H�� �I�R�U���6�R�F�L�D�O��
�6�F�L�H�Q�F�H�����6�3�6�6�����Y�H�U�V�L�R�Q���������������6�3�6�6�����,�Q�F�������&�K�L�F�D�J�R�����,�/�����8�6�$�����Z�D�V��
used for the statistical analyses.

Results

We included 232 patients who had undergone diaphragm 
�V�X�U�J�H�U�\���� �7�K�H�� �P�H�D�Q�� �D�J�H�� �Z�D�V�� �����������“���������� �\�H�D�U�V�� ���U�D�Q�J�H���� ������������
�\�H�D�U�V�������7�Z�R���K�X�Q�G�U�H�G���Q�L�Q�H���S�D�W�L�H�Q�W�V�������������������K�D�G���R�Y�D�U�L�D�Q���W�X�E�D�O��
�S�H�U�L�W�R�Q�H�D�O�� �F�D�Q�F�H�U�V���� ������ �������������� �K�D�G�� �X�W�H�U�L�Q�H�� �F�R�U�S�X�V�� �F�D�Q�F�H�U�V����
���� �������������� �K�D�G�� �V�\�Q�F�K�U�R�Q�L�]�H�G�� �F�D�Q�F�H�U�V���� �7�K�H�� �K�L�V�W�R�S�D�W�K�R�O�R�J�L�F��
�V�X�E�J�U�R�X�S�V�� �D�U�H�� �V�X�P�P�D�U�L�]�H�G�� �L�Q�� �7�D�E�O�H�� ������ �2�Q�H�� �K�X�Q�G�U�H�G�� �Q�L�Q�H�W�\��
�W�Z�R�� �S�D�W�L�H�Q�W�V�� ���������������� �K�D�G�� �X�Q�G�H�U�J�R�Q�H�� �G�L�D�S�K�U�D�J�P�� �V�X�U�J�H�U�\��
within the context of primary cytoreduction surgery. Forty 
�S�D�W�L�H�Q�W�V�������������������K�D�G���X�Q�G�H�U�J�R�Q�H���G�L�D�S�K�U�D�J�P���V�X�U�J�H�U�\���E�H�F�D�X�V�H���R�I��
recurrent cancers. Cytoreductive surgery resulted in excision of 
�D�O�O���Y�L�V�L�E�O�H���W�X�P�R�U�V���L�Q�����������S�D�W�L�H�Q�W�V������������������
�2�Q�H�� �K�X�Q�G�U�H�G�� �H�L�J�K�W�\���W�K�U�H�H�� �S�D�W�L�H�Q�W�V�� ���������������� �K�D�G�� �X�Q�G�H�U�J�R�Q�H��
�U�L�J�K�W�� �K�H�P�L���G�L�D�S�K�U�D�J�P�� �V�X�U�J�H�U�\���� ���� �S�D�W�L�H�Q�W�V�� �������������� �K�D�G��
undergone left hemi-diaphragm surgery, and 47 patients 
���������������� �K�D�G�� �X�Q�G�H�U�J�R�Q�H�� �E�L�O�D�W�H�U�D�O�� �K�H�P�L���G�L�D�S�K�U�D�J�P�� �V�X�U�J�H�U�\����
�2�Q�H���K�X�Q�G�U�H�G���V�L�[�W�\���W�Z�R���S�D�W�L�H�Q�W�V�������������������K�D�G���X�Q�G�H�U�J�R�Q�H���D���W�R�W�D�O��
hemi-diaphragm peritoneal stripping procedure, 9 patients 
�������������� �K�D�G�� �X�Q�G�H�U�J�R�Q�H�� �D�� �S�D�U�W�L�D�O�� �K�H�P�L���G�L�D�S�K�U�D�J�P�� �S�H�U�L�W�R�Q�H�D�O��

�V�W�U�L�S�S�L�Q�J���S�U�R�F�H�G�X�U�H�����������S�D�W�L�H�Q�W�V�������������������K�D�G���X�Q�G�H�U�J�R�Q�H���I�R�F�D�O��
implant resection. The surgical notes reported presence of 
�D�V�F�L�W�H�V���L�Q���������S�D�W�L�H�Q�W�V���������������������0�H�D�Q���L�Q�W�U�D�R�S�H�U�D�W�L�Y�H���E�O�R�R�G���O�R�V�V��
�Z�D�V�� �����������“������������ �P�/���� �0�H�D�Q�� �R�S�H�U�D�W�L�R�Q�� �W�L�P�H�� �Z�D�V�� �����������“����������
�P�L�Q�X�W�H�V���� �7�K�L�U�W�\���H�L�J�K�W�� �S�D�W�L�H�Q�W�V�� ���������������� �Q�H�H�G�H�G�� �S�R�V�W�R�S�H�U�D�W�L�Y�H��
intensive care. The median hospital stay was 9 days, and the 

�7�D�E�O�H���������+�L�V�W�R�S�D�W�K�R�O�R�J�L�F���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���W�K�H���V�W�X�G�\���J�U�R�X�S

�+�L�V�W�R�S�D�W�K�R�O�R�J�\ �1�X�P�E�H�U��������

�2�Y�D�U�L�D�Q���W�X�E�D�O���S�H�U�L�W�R�Q�H�D�O���F�D�Q�F�H�U�V��������������������

Ovarian serous adenocarcinoma ��������������������

Ovarian endometrioid adenocarcinoma ����������������

Ovarian clear cell adenocarcinoma ��������������

Ovarian transitional cell adenocarcinoma ��������������

Ovarian borderline mucinous tumor ��������������

Ovarian mixed epithelial cancers ����������������

Tubal serous adenocarcinoma ��������������

Peritoneal serous adenocarcinoma ����������������

Immature teratoma ��������������

Granulosa cell tumor ��������������

Tubal carcinosarcoma ��������������

Ovarian carcinosarcoma ��������������

�8�W�H�U�L�Q�H���F�R�U�S�X�V���F�D�Q�F�H�U�V ����������������

Endometrium endometrioid adenocarcinoma ��������������

Endometrium serous adenocarcinoma ��������������

Endometrium undifferentiated adenocarcinoma 
with neuroendocrine differentiation

��������������

Uterine carcinosarcoma ��������������

�/�R�Z���J�U�D�G�H���H�Q�G�R�P�H�W�U�L�D�O���V�W�U�R�P�D�O���V�D�U�F�R�P�D��������������

Uterine tumor resembling ovarian sex-cord 
tumor

��������������

Uterine leiomyosarcoma ��������������

�6�\�Q�F�K�U�R�Q�L�]�H�G���F�D�Q�F�H�U�V ��������������

�6�\�Q�F�K�U�R�Q�L�]�H�G���U�L�J�K�W���R�Y�D�U�L�D�Q���V�H�U�R�X�V��
adenocarcinoma-left ovarian granulosa cell 
tumor

��������������

�6�\�Q�F�K�U�R�Q�L�]�H�G���R�Y�D�U�L�D�Q���V�H�U�R�X�V���D�G�H�Q�R�F�D�U�F�L�Q�R�P�D������
endometrium endometrioid adenocarcinoma

��������������

�6�\�Q�F�K�U�R�Q�L�]�H�G���R�Y�D�U�L�D�Q���H�Q�G�R�P�H�W�U�L�R�L�G��
adenocarcinoma + endometrium endometrioid 
adenocarcinoma

��������������

�6�\�Q�F�K�U�R�Q�L�]�H�G���R�Y�D�U�L�D�Q���P�X�F�L�Q�R�X�V��
adenocarcinoma + cervical large cell 
neuroendocrine carcinoma

��������������
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median time from surgery to the first chemotherapy cycle was 
������ �G�D�\�V���� �1�R���F�R�P�S�O�L�F�D�W�L�R�Q�V���R�F�F�X�U�U�H�G���L�Q���������� �S�D�W�L�H�Q�W�V��������������������
�7�Z�H�Q�W�\���Q�L�Q�H�� �S�D�W�L�H�Q�W�V�� ���������������� �K�D�G�� �S�X�O�P�R�Q�D�U�\�� �F�R�P�S�O�L�F�D�W�L�R�Q�V��
�R�Q�O�\�����������S�D�W�L�H�Q�W�V�������������������K�D�G���H�[�W�U�D���S�X�O�P�R�Q�D�U�\���F�R�P�S�O�L�F�D�W�L�R�Q�V��
�R�Q�O�\�����D�Q�G���������S�D�W�L�H�Q�W�V�������������������K�D�G���E�R�W�K���S�X�O�P�R�Q�D�U�\���D�Q�G���H�[�W�U�D��
pulmonary complications. Three patients died within the 30-
day period after surgery, and the mortality rate was 1.3%. One 
patient died because of aspiration pneumonitis and 2 died as a 
result septic complications.
In our study, accidental transdiaphragmatic thoracotomy 
�R�F�F�X�U�U�H�G�� �L�Q�� ������ �S�D�W�L�H�Q�W�V�� ���������������� �:�L�O�O�I�X�O�� �S�D�U�W�L�D�O�� �I�X�O�O���W�K�L�F�N�Q�H�V�V��
excision of the hemi-diaphragm was performed in 33 patients 
������������������ �2�Q�H�� �Z�L�O�O�I�X�O�� �S�D�U�W�L�D�O�� �K�H�P�L���G�L�D�S�K�U�D�J�P�� �I�X�O�O���W�K�L�F�N�Q�H�V�V��
resection procedure was performed with a gastrointestinal staple 
device avoiding an entry into the pleural cavity so she was not 
included in the transdiaphragmatic thoracotomy group, thus 
�U�H�P�D�L�Q�L�Q�J���������S�D�W�L�H�Q�W�V�������������������I�R�U�P�H�G���W�K�H���W�U�D�Q�V�G�L�D�S�K�U�D�J�P�D�W�L�F��
thoracotomy group. In the study period, one large diaphragm 
defect required repair with prolene mesh.
�:�H�� �D�Q�D�O�\�]�H�G�� �D�O�O�� �F�O�L�Q�L�F�R�S�D�W�K�R�O�R�J�L�F�� �D�Q�G�� �V�X�U�J�L�F�D�O�� �I�D�F�W�R�U�V�� �Z�L�W�K��
regard to pulmonary morbidity. There was a higher rate of 
pulmonary complications when the surgical notes reported 
the presence of transdiaphragmatic thoracotomy. Twenty-one 
�S�D�W�L�H�Q�W�V�� ���������������� �Z�K�R�� �K�D�G�� �D�� �W�U�D�Q�V�G�L�D�S�K�U�D�J�P�D�W�L�F�� �W�K�R�U�D�F�R�W�R�P�\��
developed a pulmonary complication. Thirty-seven patients 
���������������� �Z�K�R�� �G�L�G�� �Q�R�W�� �K�D�Y�H�� �D�� �W�U�D�Q�V�G�L�D�S�K�U�D�J�P�D�W�L�F�� �W�K�R�U�D�F�R�W�R�P�\��
developed a pulmonary complication postoperatively. The 
�G�L�I�I�H�U�H�Q�F�H�� �Z�D�V�� �V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�I�L�F�D�Q�W�� ���S� �������������� ���7�D�E�O�H�� ��������
According to our data, patients who developed pulmonary 
complications and patients who did not develop pulmonary 
complications showed insignificant difference with regard 
to age. The mean age of patients who developed pulmonary 
complications was 57.4±7.9. The mean age of patients who 
did not develop pulmonary complications was 60.9±9.7. The 
�G�L�I�I�H�U�H�Q�F�H���E�H�W�Z�H�H�Q���W�Z�R���J�U�R�X�S�V���Z�D�V���L�Q�V�L�J�Q�L�I�L�F�D�Q�W�����S� ��������������
Patients who underwent small-bowel resection, colon resection, 
pelvic peritonectomy, appendectomy, tumor resection from 
liver Glisson’s capsule, tumor resection from the omentum 
minus, tumor resection from Morrison’s pouch, tumor 
resection from colon serosa, ileostomy, colostomy concurrently 
had significantly higher rates of pulmonary complication. The 
mean intraoperative blood loss of the patients who developed 
pulmonary complications was significantly higher than that of 
patients who did not develop any pulmonary complications 
���S� ���������������� �3�D�W�L�H�Q�W�V�� �Z�K�R�� �G�H�Y�H�O�R�S�H�G�� �D�Q�� �H�[�W�U�D���S�X�O�P�R�Q�D�U�\��
complication had significantly higher rate of pulmonary 
�F�R�P�S�O�L�F�D�W�L�R�Q�V�� �F�R�P�S�D�U�H�G�� �Z�L�W�K�� �W�K�R�V�H�� �Z�K�R�� �G�L�G�� �Q�R�W�� ���S������������������
Patients who developed an intestinal anastomosis leak had 
�V�L�J�Q�L�I�L�F�D�Q�W�O�\���K�L�J�K�H�U���U�D�W�H���R�I���S�X�O�P�R�Q�D�U�\���F�R�P�S�O�L�F�D�W�L�R�Q�V�����S� ��������������
���7�D�E�O�H��������
The factors associated with pulmonary morbidity are 
�V�X�P�P�D�U�L�]�H�G�� �L�Q�� �7�D�E�O�H�� ������ �D�Q�G�� �Z�H�� �D�Q�D�O�\�]�H�G�� �W�K�H�P�� �Z�L�W�K�� �D�� �E�L�Q�D�U�\��
logistic regression model. We found that transdiaphragmatic 

�W�K�R�U�D�F�R�W�R�P�\�� �>�R�G�G�V�� �U�D�W�L�R�� ���2�5������ ������������ �������� �F�R�Q�I�L�G�H�Q�F�H�� �L�Q�W�H�U�Y�D�O��
���&�,������ ���������������������� �S� �����������@���� �F�R�O�R�Q�� �U�H�V�H�F�W�L�R�Q�� ���2�5���� ������������ ��������
CI, 2.34-11.63; p<���������������� �L�O�H�R�V�W�R�P�\�� ���2�5���� �������������� �������� �&�,����
1.64-250.0; p=�����������������D�Q�G���D�Q�\���H�[�W�U�D���S�X�O�P�R�Q�D�U�\���F�R�P�S�O�L�F�D�W�L�R�Q��
�R�F�F�X�U�U�H�Q�F�H�� ���2�5���� ������������ �������� �&�,���� ���������������������� �S� �������������� �Z�H�U�H��
�L�Q�G�H�S�H�Q�G�H�Q�W���S�U�H�G�L�F�W�R�U�V���R�I���S�X�O�P�R�Q�D�U�\���P�R�U�E�L�G�L�W�\�����7�D�E�O�H��������
�,�Q���R�X�U���V�W�X�G�\�����������S�D�W�L�H�Q�W�V�������������������G�H�Y�H�O�R�S�H�G���S�O�H�X�U�D�O���H�I�I�X�V�L�R�Q�V��
�S�R�V�W�R�S�H�U�D�W�L�Y�H�O�\�����������S�D�W�L�H�Q�W�V�����������������G�H�Y�H�O�R�S�H�G���S�O�H�X�U�D�O���H�I�I�X�V�L�R�Q�V��
�W�K�D�W�� �Q�H�F�H�V�V�L�W�D�W�H�G�� �G�U�D�L�Q�D�J�H���� ���� �S�D�W�L�H�Q�W�V�� �������������� �G�H�Y�H�O�R�S�H�G��
�S�Q�H�X�P�R�W�K�R�U�D�[���� ���� �S�D�W�L�H�Q�W�V�� �������������� �G�H�Y�H�O�R�S�H�G�� �S�Q�H�X�P�R�Q�L�W�L�V����
������ �S�D�W�L�H�Q�W�V�� �������������� �G�H�Y�H�O�R�S�H�G�� �D�W�H�O�H�F�W�D�V�L�V���� ���� �S�D�W�L�H�Q�W�V�� ��������������
developed pulmonary embolism. We divided the study 
population into 2 groups according to the absence or presence 
of transdiaphragmatic thoracotomy and compared the 
pulmonary complication subtypes separately. Patients in the 
transdiaphragmatic thoracotomy group developed pleural 
effusion, pleural effusion necessitating drainage, pneumothorax, 
pneumonitis, and atelectasis more frequently than patients in 
�W�K�H���Q�R���W�U�D�Q�V�G�L�D�S�K�U�D�J�P�D�W�L�F���W�K�R�U�D�F�R�W�R�P�\���J�U�R�X�S�����7�D�E�O�H��������
Mean hospital stay, mean time interval from surgery to 
chemotherapy, and rate of postoperative admission to intensive 
care for patients with or without pulmonary complications and 
transdiaphragmatic thoracotomy are shown in Table 5. Patients 
who developed pulmonary complications had significantly 
longer hospital stay, longer time interval to chemotherapy, 
and needed postoperative intensive care more frequently. 
The differences in mean hospital stay and mean time interval 
to chemotherapy between the groups with and without 
transdiaphragmatic thoracotomy were insignificant. But the 
rate of admission to postoperative intensive care of patients 
with transdiaphragmatic thoracotomy was significantly higher 
than that of patients without transdiaphragmatic thoracotomy 
���7�D�E�O�H��������

Discussion

Diaphragmatic surgery is performed frequently within the 
context of cytoreductive surgery for advanced ovarian cancers, 
and cytoreduction to microscopic disease improves survival. 
Complete cytoreduction is also associated with improved 
overall survival in advanced uterine corpus cancers, and 
patients with metastatic diaphragm disease require diaphragm 
surgery. When diaphragm surgery is performed, it may cause 
pulmonary complications and additional morbidity������������. In this 
study, 25% of patients developed a pulmonary complication. 
Pleural effusion was the most common complication and 
20.7% developed pleural effusions postoperatively; 2.6% 
developed pneumothorax. Other studies reported pleural 
effusion rates after diaphragm surgery of between 2% and 59%, 
and pneumothorax rates between 0% and 5%��������������������.
Eisenhauer et al.�������� �D�Q�D�O�\�]�H�G�� �S�O�H�X�U�D�O�� �H�I�I�X�V�L�R�Q�V�� �D�P�R�Q�J�� ������
patients who had undergone diaphragm peritonectomy or 
resection. They reported that ipsilateral postoperative pleural 
�H�I�I�X�V�L�R�Q�V�� �R�F�F�X�U�U�H�G�� �L�Q�� ������ �S�D�W�L�H�Q�W�V�� �������������� �)�L�I�W�H�H�Q�� �R�I�� �W�K�H�� ������
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�7�D�E�O�H������ Factors associated with pulmonary morbidity

Factors
�'�H�Y�H�O�R�S�P�H�Q�W���R�I���S�X�O�P�R�Q�D�U�\���F�R�P�S�O�L�F�D�W�L�R�Q�V���Q��������

p
Yes No

Transdiaphragmatic thoracotomy
�<�H�V ������������������ ������������������

0.004
No ������������������ ��������������������

Unilateral versus bilateral diaphragm 
stripping

Unilateral ������������������ ��������������������
0.109

Bilateral ������������������ ������������������

Total versus partial or focal diaphragm 
stripping

Total ������������������ ��������������������
0.069

Partial/focal ������������������ ������������������

Transdiaphragmatic thoracotomy
Accidental ������������������ ����������������

0.089
Partial full-thickness resection ������������������ ������������������

�+�L�V�W�R�S�D�W�K�R�O�R�J�\a

Ovarian-tubal-peritoneal invasive 
epithelial cancer

������������������ ��������������������
0.518

Others ���������������� ������������������

Primary siteb
Ovary-tuba-peritoneum ������������������ ��������������������

0.786
Uterine corpus ���������������� ������������������

Cytoreduction
Primary ������������������ ��������������������

0.422
�•�� ���������������� ������������������

�3�U�H�R�S�H�U�D�W�L�Y�H���&�D�������������,�8���P�/�������P�H�D�Q���“���6�'c 1328.70±1465.32 1151.96±1353.90 0.484

Intraoperative ascites
�<�H�V ������������������ ������������������

0.356
No ������������������ ������������������

�$�V�F�L�W�H�V���Y�R�O�X�P�H�����P�/�������P�H�D�Q�“�6�' 2447.62±2127.35 2760.26±2599.02 0.613

�6�X�S�U�D�K�H�S�D�W�L�F���G�U�D�L�Q
�<�H�V ������������������ ������������������

0.422
No ������������������ ��������������������

�'�X�U�D�W�L�R�Q���R�I���W�K�H���V�X�S�U�D�K�H�S�D�W�L�F���G�U�D�L�Q�����G�D�\�V�������P�H�D�Q���“���6�'5.9±4.7 4.6±2.4 0.111

�2�S�H�U�D�W�L�R�Q���W�L�P�H�����P�L�Q�X�W�H�V�������P�H�D�Q���“���6�' 340.7±76.9 335.6±68.8 0.796

�,�Q�W�U�D�R�S�H�U�D�W�L�Y�H���E�O�R�R�G���O�R�V�V�����P�/�������P�H�D�Q���“���6�'1132.6±1213.4 672.7±751.5 0.045

�6�P�D�O�O���E�R�Z�H�O���U�H�V�H�F�W�L�R�Q
�<�H�V �������������� ��������������

0.002
No ������������������ ��������������������

Colon resection
�<�H�V ������������������ ������������������

������������
No ���������������� ��������������������

Pelvic peritonectomy
�<�H�V ������������������ ��������������������

0.001
No ������������������ ������������������

Appendectomy
�<�H�V ������������������ ��������������������

0.018
No ������������������ ������������������

Tumor resection from liver Glisson’s 
capsule

�<�H�V ������������������ ������������������
0.038

No ������������������ ��������������������

Tumor resection from omentum minus
�<�H�V ������������������ ������������������

0.039
No ������������������ ��������������������
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�7�D�E�O�H�������F�R�Q�W�L�Q�X�H�G

Tumor resection from Morrison’s pouch
�<�H�V ������������������ ������������������

0.015
No ������������������ ��������������������

Tumor resection from colon serosa
�<�H�V ������������������ ������������������

0.036
No ������������������ ������������������

Ileostomy
�<�H�V ���������������� ����������������

������������
No ������������������ ��������������������

Colostomy
�<�H�V ������������������ ������������������

������������
No ������������������ ��������������������

Any extra-pulmonary complication
�<�H�V ������������������ ������������������

������������
No ������������������ ��������������������

Intestinal anastomosis leakage
�<�H�V ���������������� ����������������

0.006
No ������������������ ��������������������

�$�O�O���F�R�Q�F�X�U�U�H�Q�W���V�X�U�J�L�F�D�O���S�U�R�F�H�G�X�U�H�V���D�Q�G���H�[�W�U�D���S�X�O�P�R�Q�D�U�\���F�R�P�S�O�L�F�D�W�L�R�Q�V���Z�H�U�H���D�Q�D�O�\�]�H�G�����R�Q�O�\���D�Q�D�O�\�V�H�V���Z�L�W�K���D���S���Y�D�O�X�H���������������D�U�H���L�Q�F�O�X�G�H�G���L�Q���W�K�H���W�D�E�O�H��
a�2�Q�H���E�R�U�G�H�U�O�L�Q�H���P�X�F�L�Q�R�X�V���W�X�P�R�U���D�Q�G�������V�\�Q�F�K�U�R�Q�L�]�H�G���F�D�Q�F�H�U�V���Z�H�U�H���H�[�F�O�X�G�H�G���I�U�R�P���W�K�H���D�Q�D�O�\�V�L�V��
b�)�L�Y�H���V�\�Q�F�K�U�R�Q�L�]�H�G���F�D�Q�F�H�U�V���Z�H�U�H���H�[�F�O�X�G�H�G���I�U�R�P���W�K�H���D�Q�D�O�\�V�L�V��
c�2�Q�O�\���R�Y�D�U�L�D�Q���W�X�E�D�O���S�H�U�L�W�R�Q�H�D�O���H�S�L�W�K�H�O�L�D�O���F�D�Q�F�H�U�V���V�X�E�M�H�F�W�H�G���W�R���S�U�L�P�D�U�\���F�\�W�R�U�H�G�X�F�W�L�R�Q���V�X�U�J�H�U�\���D�U�H���L�Q�F�O�X�G�H�G���L�Q���W�K�H���D�Q�D�O�\�V�L�V

�7�D�E�O�H������ Independent predictors of pulmonary morbidity

�,�Q�G�H�S�H�Q�G�H�Q�W���S�U�H�G�L�F�W�R�U�V���R�I���S�X�O�P�R�Q�D�U�\���P�R�U�E�L�G�L�W�\�2�G�G�V���U�D�W�L�R���������F�R�Q�I�L�G�H�Q�F�H���L�Q�W�H�U�Y�D�Op

�7�U�D�Q�V�G�L�D�S�K�U�D�J�P�D�W�L�F���W�K�R�U�D�F�R�W�R�P�\�����S�H�U�I�R�U�P�H�G���Y�H�U�V�X�V���Q�R�W���S�H�U�I�R�U�P�H�G��2.66 1.20-5.92 0.016

�&�R�O�R�Q���U�H�V�H�F�W�L�R�Q�����S�H�U�I�R�U�P�H�G���Y�H�U�V�X�V���Q�R�W���S�H�U�I�R�U�P�H�G��5.21 2.34-11.63 ������������

�,�O�H�R�V�W�R�P�\�����S�H�U�I�R�U�P�H�G���Y�H�U�V�X�V���Q�R�W���S�H�U�I�R�U�P�H�G��19.61 1.64-250.0 0.019

�$�Q�\���H�[�W�U�D���S�X�O�P�R�Q�D�U�\���F�R�P�S�O�L�F�D�W�L�R�Q�����S�R�V�L�W�L�Y�H���Y�H�U�V�X�V���Q�H�J�D�W�L�Y�H��2.35 1.13-4.88 0.023

�7�D�E�O�H������ Comparison of pulmonary complications in patients with and without transdiaphragmatic thoracotomy

�3�X�O�P�R�Q�D�U�\���F�R�P�S�O�L�F�D�W�L�R�Q �1�R���W�U�D�Q�V�G�L�D�S�K�U�D�J�P�D�W�L�F��
�W�K�R�U�D�F�R�W�R�P�\���J�U�R�X�S���Q��������

�7�U�D�Q�V�G�L�D�S�K�U�D�J�P�D�W�L�F���W�K�R�U�D�F�R�W�R�P�\��
�J�U�R�X�S���Q�������� p

Any kind of pulmonary complication
�<�H�V ������������������ ������������������

0.004
No �������������������� ������������������

Pleural effusion
�<�H�V ������������������ ������������������

0.042
No �������������������� ������������������

Pleural effusion, did not necessitate drainage
�<�H�V ������������������ ����������������

0.812
No �������������������� ������������������

Pleural effusion, necessitated drainage
�<�H�V ���������������� ����������������

0.006
No �������������������� ������������������

Pneumothorax
�<�H�V �������������� ��������������

0.002
No �������������������� ������������������

Pneumonitis
�<�H�V �������������� ��������������

0.01
No �������������������� ������������������

Atelectasis
�<�H�V������������������ ����������������

0.032
No �������������������� ������������������

Pulmonary embolism
�<�H�V���������������� ��������������

�!��������
No �������������������� ������������������
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patients had undergone diaphragm resection or had diaphragm 
�S�H�U�I�R�U�D�W�L�R�Q���� �(�O�H�Y�H�Q���R�I�� ������ �S�D�W�L�H�Q�W�V�������������� �G�H�Y�H�O�R�S�H�G���L�S�V�L�O�D�W�H�U�D�O��
effusions. Although 73% of patients who underwent diaphragm 
resection and had perforations developed ipsilateral effusions, 
statistical analysis did not show a significantly increased rate 
of ipsilateral effusions after diaphragm resection or diaphragm 
perforation. The small number of patients in the study group 
and relatively high rates of pleural effusion may have led to 
the absence of statistical significance������. In our study, 20.7% 
of patients developed pleural effusions postoperatively. The 
rates of pleural effusion in patients without transdiaphragmatic 
thoracotomy and with transdiaphragmatic thoracotomy were 
17.8% and 30.8%, respectively. Pleural effusion was more 
frequent among patients with transdiaphragmatic thoracotomy 
and it was statistically significant.
�6�R�O�H�\�P�D�Q�L���0�D�M�G���H�W���D�O���������� compared 64 cases with diaphragmatic 
peritonectomy and 36 cases with pleurectomy with regard to 
pulmonary morbidity. The rates of pulmonary morbidity in the 
peritonectomy group and the pleurectomy group were 9.3% 
and 19%, respectively, and there was no significant difference 
���S� �������������� �7�K�H�\�� �Z�H�U�H�� �D�E�O�H�� �W�R�� �V�K�R�Z�� �K�L�J�K�H�U�� �U�D�W�H�V�� �R�I�� �S�X�O�P�R�Q�D�U�\��
morbidity after pleurectomy compared with peritonectomy, but 
they were unable to show a statistically significant difference 
due to the limited number of cases�������������<�H���H�W���D�O������������compared 124 
patients with diaphragmatic peritonectomy and 26 cases with 
full-thickness diaphragmatic resection with regard to pulmonary 
morbidity, and they showed that patients who underwent full-
thickness diaphragmatic resection developed pleural effusion 
�V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �P�R�U�H�� �I�U�H�T�X�H�Q�W�O�\�� �������������� �Y�H�U�V�X�V�� �������������� �S����������������
and significantly more frequent symptomatic pleural effusion 
�U�H�T�X�L�U�L�Q�J���G�U�D�L�Q�D�J�H���������������Y�H�U�V�X�V�����������������S����������������������. Zapardiel 
et al.�������� compared 79 patients who underwent diaphragmatic 
stripping and 33 patients who underwent diaphragmatic 
resection and showed that patients with diaphragmatic resection 
�G�H�Y�H�O�R�S�H�G���S�O�H�X�U�D�O���H�I�I�X�V�L�R�Q���V�L�J�Q�L�I�L�F�D�Q�W�O�\���P�R�U�H���I�U�H�T�X�H�Q�W�O�\����������������
�Y�H�U�V�X�V�����������������S� ������������
In the current study, we were able to identify transdiaphragmatic 
thoracotomy as an independent predictor of pulmonary 
morbidity after diaphragm surgery. To our knowledge, the 

present study is the largest case series evaluating pulmonary 
morbidity related to diaphragm surgery. We were able to 
show that patients with transdiaphragmatic thoracotomy 
developed pulmonary morbidity, pleural effusions, pleural 
effusions necessitating drainage, pneumothorax, pneumonitis, 
and atelectasis significantly more frequently than patients who 
underwent diaphragm surgery without transdiaphragmatic 
thoracotomy. In the current study, all the diaphragm surgery 
procedures and diaphragm repairment procedures were 
performed by gynecological oncologists and we think that 
diaphragm surgery procedures can be managed by experienced 
gynecological oncologists. A thorax surgeon should attend the 
operation when a pulmonary parenchymal resection is planned. 
�3�U�H�R�S�H�U�D�W�L�Y�H�� �L�P�D�J�L�Q�J�� �Z�L�W�K�� �W�K�R�U�D�[�� �F�R�P�S�X�W�H�U�L�]�H�G�� �W�R�P�R�J�U�D�S�K�\��
may help to predict cases with thorax and diaphragm 
involvement.
Eisenhauer et al.������ reported that ipsilateral pleural effusion 
was not associated with an increased length of hospital stay. 
Benedetti Panici et al.�������� �D�Q�D�O�\�]�H�G�� �������� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �D�G�Y�D�Q�F�H�G��
ovarian cancer. They performed diaphragm peritonectomy in 25 
patients and diaphragm resections in 43 patients and reported 
that diaphragmatic resection was associated with significantly 
�O�R�Q�J�H�U���S�R�V�W�R�S�H�U�D�W�L�Y�H���K�R�V�S�L�W�D�O���V�W�D�\�����P�H�G�L�D�Q���������������Y�H�U�V�X�V�����������G�D�\�V����
�S� �����������������$�F�F�R�U�G�L�Q�J���W�R���R�X�U���G�D�W�D�����G�H�Y�H�O�R�S�P�H�Q�W���R�I���D�Q�\���S�X�O�P�R�Q�D�U�\��
morbidity was associated with longer hospital stay, longer time 
interval to chemotherapy, and a higher rate of postoperative 
intensive care. Patients with transdiaphragmatic thoracotomy 
needed postoperative intensive care more frequently than patients 
without transdiaphragmatic thoracotomy. Decreasing the rate of 
transdiaphragmatic thoracotomy among patients undergoing 
diaphragm surgery may help decrease postoperative intensive 
care admissions and therefore reduce postoperative care costs.
Development of an extra-pulmonary complication, concurrent 
colon resections, and ileostomy were also independent predictors 
of pulmonary morbidity. Among patients with concurrent 
colon resections and ileostomy, prolonged intravenous support 
and electrolyte imbalance may have contributed to higher rates 
of pleural effusions and pulmonary morbidity.

�7�D�E�O�H������ Mean length of hospital stay, mean time from surgery to chemotherapy, and rate of postoperative intensive care

�/�H�Q�J�W�K���R�I���K�R�V�S�L�W�D�O��
�V�W�D�\�����G�D�\�V�������P�H�D�Q��
�“���6�'

p 
�,�Q�W�H�U�Y�D�O���I�U�R�P���V�X�U�J�H�U�\���W�R��
�F�K�H�P�R�W�K�H�U�D�S�\�����G�D�\�V������
�P�H�D�Q���“���6�'

p

�3�R�V�W�R�S�H�U�D�W�L�Y�H���L�Q�W�H�Q�V�L�Y�H��
�F�D�U�H���X�Q�L�W�����Q��������p
Yes No

Pulmonary complication

�<�H�V 17.56±10.95
������������

20.48±11.14
0.023

������������������ ������������������
������������

No 10.61±7.42 16.63±9.56 ���������������� ��������������������

Transdiaphragmatic thoracotomy

�<�H�V 13.33±8.85
0.376

18.83±10.96
0.344

������������������ ������������������
0.001

No 12.05±8.95 17.17±9.81 ������������������ ��������������������

�6�'�����6�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q
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�6�W�X�G�\���/�L�P�L�W�D�W�L�R�Q�V��

The retrospective design of the study and the absence of a 
patient group with advanced gynecological cancer that did not 
undergo diaphragm surgery are limitations of the current study. 
The high number of patients in the study, the competence in 
evaluating pulmonary complications separately, and identifying 
independent factors associated with pulmonary morbidity by 
�P�X�O�W�L�Y�D�U�L�D�W�H�� �D�Q�D�O�\�]�H�V�� �D�U�H�� �D�G�Y�D�Q�W�D�J�H�V�� �R�I�� �W�K�H�� �F�X�U�U�H�Q�W�� �V�W�X�G�\���� �7�R��
our knowledge, the present study is the largest case series 
evaluating pulmonary morbidity related to diaphragm surgery.

Conclusion

In conclusion, diaphragm surgery helps to enhance complete 
cytoreduction rates and therefore improves survival in 
advanced epithelial ovarian cancers and uterine corpus cancers. 
�þ�W���L�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���K�L�J�K�H�U���U�D�W�H�V���R�I���S�X�O�P�R�Q�D�U�\���F�R�P�S�O�L�F�D�W�L�R�Q�V����
Transdiaphragmatic thoracotomy is an independent predictor of 
pulmonary morbidity among patients who undergo diaphragm 
surgery. Avoiding accidental transdiaphragmatic thoracotomies 
with maximal attention may help decrease pulmonary 
morbidity rates and postoperative care costs. Potential benefits 
�R�I�� �D�O�W�H�U�Q�D�W�L�Y�H�� �V�X�U�J�L�F�D�O�� �W�H�F�K�Q�L�T�X�H�V�� ���H���J�� �X�V�L�Q�J�� �V�W�D�S�O�H�� �G�H�Y�L�F�H�V����
preventing entry into the thorax cavity while performing full-
thickness diaphragm resections should further be investigated.

�(�W�K�L�F�V

�(�W�K�L�F�V�� �&�R�P�P�L�W�W�H�H�� �$�S�S�U�R�Y�D�O�� All procedures performed in 
this study were in accordance with the ethical standards of 
�W�K�H�� �L�Q�V�W�L�W�X�W�L�R�Q�D�O�� �U�H�V�H�D�U�F�K�� �F�R�P�P�L�W�W�H�H�� �D�Q�G�� �Z�L�W�K�� �W�K�H�� �+�H�O�V�L�Q�N�L��
declaration and its later amendments or comparable ethical 
standards. Institutional Review Board approval was received for 
�W�K�L�V���V�W�X�G�\�����D�S�S�U�R�Y�D�O���G�D�W�H���D�Q�G���Q�X�P�E�H�U����������������������������������������������
���������(��������
�,�Q�I�R�U�P�H�G�� �&�R�Q�V�H�Q�W���� �6�L�J�Q�H�G�� �L�Q�I�R�U�P�H�G�� �F�R�Q�V�H�Q�W�� �I�R�U�� �D�Q�R�Q�\�P�R�X�V��
publication of disease related information was obtained from 
each patient.
�3�H�H�U���U�H�Y�L�H�Z����Externally and internally peer- reviewed.
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Introduction 

Ovulation is a physiologic monthly event and may be rarely 
�F�R�P�S�O�L�F�D�W�H�G�� �E�\�� �U�X�S�W�X�U�H�� �R�I�� �W�K�H�� �F�R�U�S�X�V�� �O�X�W�H�X�P�� ���&�/������ �Z�K�L�F�K��
occurs at all stages of a woman’s reproductive life. The 
�&�/�� �L�V�� �I�R�U�P�H�G�� �G�X�U�L�Q�J�� �W�K�H�� �O�X�W�H�D�O�� �S�K�D�V�H�� �R�I�� �W�K�H�� �R�Y�D�U�L�D�Q�� �F�\�F�O�H����
�6�S�R�Q�W�D�Q�H�R�X�V�� �E�X�W�� �V�H�O�I���O�L�P�L�W�L�Q�J�� �E�O�H�H�G�L�Q�J�� �I�L�O�O�V�� �W�K�H�� �F�H�Q�W�U�D�O�� �F�D�Y�L�W�\����
�D�Q�G�� �Z�K�H�Q�� �E�O�H�H�G�L�Q�J�� �L�V�� �H�[�F�H�V�V�L�Y�H���� �W�K�H�� �&�/�� �H�Q�O�D�U�J�H�V�� �D�Q�G�� �I�R�U�P�V��

�D�� �K�H�P�R�U�U�K�D�J�L�F�� �&�/�� �F�\�V�W���� �Z�K�L�F�K�� �P�D�\�� �U�X�S�W�X�U�H���� �%�O�H�H�G�L�Q�J�� �I�U�R�P��
�D�� �U�X�S�W�X�U�H�G�� �&�/�� �F�D�Q�� �Y�D�U�\�� �I�U�R�P�� �P�L�O�G�� �K�H�P�R�U�U�K�D�J�H�� �W�R�� �P�D�V�V�L�Y�H��
hemoperitoneum, leading the patient to shock and subsequent 
�H�P�H�U�J�H�Q�F�\���V�X�U�J�H�U�\�����+�H�P�R�U�U�K�D�J�L�F���F�R�U�S�X�V���O�X�W�H�X�P�����+�&�/�����U�X�S�W�X�U�H��
and bleeding are often triggered by exercise, coitus, trauma 
or a pelvic examination. Clinical symptoms are mainly due 
to peritoneal irritation by the blood effusion. The differential 

�$�E�V�W�U�D�F�W
�+�H�P�R�U�U�K�D�J�L�F���F�R�U�S�X�V���O�X�W�H�X�P�����+�&�/�����L�V���D�Q���R�Y�D�U�L�D�Q���F�\�V�W���I�R�U�P�H�G���D�I�W�H�U���R�Y�X�O�D�W�L�R�Q���D�Q�G���F�D�X�V�H�G���E�\���V�S�R�Q�W�D�Q�H�R�X�V���E�O�H�H�G�L�Q�J���L�Q�W�R���D���F�R�U�S�X�V���O�X�W�H�X�P�����&�/�����F�\�V�W�����:�K�H�Q��
�+�&�/���U�X�S�W�X�U�H���K�D�S�S�H�Q�V�����D���K�H�P�R�S�H�U�L�W�R�Q�H�X�P���U�H�V�X�O�W�V�����&�O�L�Q�L�F�D�O���V�\�P�S�W�R�P�V���D�U�H���P�D�L�Q�O�\���G�X�H���W�R���S�H�U�L�W�R�Q�H�D�O���L�U�U�L�W�D�W�L�R�Q���E�\���W�K�H���E�O�R�R�G���H�I�I�X�V�L�R�Q�����7�K�H���G�L�I�I�H�U�H�Q�W�L�D�O���G�L�D�J�Q�R�V�L�V��
is extensive and standard management is not defined. The authors elaborated a comparison of the differential diagnosis and therapeutic modalities from the 
�O�D�S�D�U�R�V�F�R�S�L�F���D�S�S�U�R�D�F�K���W�R���Q�R�Q�V�X�U�J�L�F�D�O�����P�H�G�L�F�D�O���R�S�W�L�R�Q�V���E�H�F�D�X�V�H���K�H�P�R�U�U�K�D�J�H���I�U�R�P���+�&�/���L�V���R�I�W�H�Q���V�H�O�I���O�L�P�L�W�L�Q�J�����7�K�H���D�X�W�K�R�U�V���U�H�Y�L�H�Z�H�G���D�O�O���G�D�W�D���L�P�S�O�L�F�D�W�H�G���Z�L�W�K��
�W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���+�&�/�����W�U�\�L�Q�J���W�R���J�L�Y�H���K�R�P�R�J�H�Q�H�L�W�\���W�R���O�L�W�H�U�D�W�X�U�H���G�D�W�D�����7�K�H���D�X�W�K�R�U�V���D�Q�D�O�\�]�H�G���H�[�W�H�Q�V�L�Y�H���O�L�W�H�U�D�W�X�U�H���G�D�W�D���D�Q�G���V�X�E�G�L�Y�L�G�H�G���W�K�H���P�H�G�L�F�D�O���D�S�S�U�R�D�F�K��
�L�Q�W�R���P�D�Q�\���W�R�S�L�F�V�����7�K�H���Z�D�L�W���D�Q�G���V�H�H���D�W�W�L�W�X�G�H���D�Y�R�L�G�V���X�Q�Q�H�F�H�V�V�D�U�\���O�D�S�D�U�R�V�F�R�S�L�F���V�X�U�J�H�U�\���X�V�L�Q�J���V�X�S�S�R�U�W�L�Y�H���W�K�H�U�D�S�L�H�V�����D�Q�W�L�I�L�E�U�L�Q�R�O�\�W�L�F�����D�Q�D�O�J�H�V�L�F�V�����O�L�T�X�L�G���L�Q�I�X�V�L�R�Q����
�W�U�D�Q�V�I�X�V�L�R�Q�V���D�Q�G���D�Q�W�L�E�L�R�W�L�F���S�U�R�S�K�\�O�D�[�L�V������ �6�X�U�J�L�F�D�O���W�K�H�U�D�S�\���� �R�S�H�U�D�W�L�Y�H���P�D�Q�D�J�H�P�H�Q�W���V�K�R�X�O�G���E�H���O�D�S�D�U�R�V�F�R�S�L�F���� �Z�L�W�K���V�X�U�J�L�F�D�O���R�S�W�L�R�Q�V���V�X�F�K���D�V���O�X�W�H�X�P�H�F�W�R�P�\����
ovarian wedge-shaped excision or oophorectomy. Prevention: the possibility to preserve fertility is essential, mainly in patients with bleeding disorders or 
�X�Q�G�H�U�J�R�L�Q�J���D�Q�W�L�F�R�D�J�X�O�D�Q�W���W�K�H�U�D�S�\�����W�K�H�U�H�I�R�U�H�����W�K�H�\���Q�H�H�G���H�V�W�U�R���S�U�R�J�H�V�W�L�Q�L�F�V���R�U���*�Q�5�+���D�Q�D�O�R�J�X�H�V���W�R���S�U�H�Y�H�Q�W���R�Y�X�O�D�W�L�R�Q���D�Q�G���D�Y�R�L�G���I�X�U�W�K�H�U���H�S�L�V�R�G�H�V���R�I���+�&�/�����7�K�L�V��
�U�H�Y�L�H�Z���Z�L�O�O���D�L�G���S�K�\�V�L�F�L�D�Q�V���L�Q���P�D�N�L�Q�J���D�Q���H�D�U�O�\���G�L�D�J�Q�R�V�L�V���R�I���+�&�/�����W�R���D�Y�R�L�G���X�Q�Q�H�F�H�V�V�D�U�\���V�X�U�J�H�U�\�����D�Q�G���X�V�H���W�K�H���P�R�V�W���H�I�I�H�F�W�L�Y�H���W�U�H�D�W�P�H�Q�W��
�.�H�\�Z�R�U�G�V�� Corpus luteum, ovarian cyst, ectopic pregnancy, laparoscopy
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diagnosis is extensive and includes ectopic pregnancy, adnexal 
�W�R�U�V�L�R�Q���� �Q�H�R�S�O�D�V�P���� �D�Q�G�� �S�H�O�Y�L�F�� �L�Q�I�O�D�P�P�D�W�R�U�\�� �G�L�V�H�D�V�H�� ���3�,�'������������. 
�7�K�H�� �D�F�W�X�D�O�� �L�Q�F�L�G�H�Q�F�H�� �R�I�� �+�&�/�� �L�V�� �X�Q�N�Q�R�Z�Q�� �E�H�F�D�X�V�H�� �L�W�� �L�V�� �R�I�W�H�Q��
�D�V�\�P�S�W�R�P�D�W�L�F�� �D�Q�G���H�V�F�D�S�H�V�� �W�K�H���D�W�W�H�Q�W�L�R�Q���R�I�� �S�K�\�V�L�F�L�D�Q�V���� �+�D�O�O�D�W�W��
et al.������ reported a higher prevalence in young women. Most 
�U�X�S�W�X�U�H�V���R�F�F�X�U���G�X�U�L�Q�J���W�K�H���V�H�F�U�H�W�R�U�\���S�K�D�V�H���R�I���W�K�H���F�\�F�O�H�����+�&�/���L�V��
one of the differential diagnoses of acute abdomen in women 
of reproductive age. Although it can occur at any time of 
life, it is likely to develop in the early period after menarche. 
A significant correlation between coitus and rupture of the 
�&�/�� �Z�D�V�� �G�H�V�F�U�L�E�H�G�� �E�\�� �$�J�J�D�U�Z�D�O�� �H�W�� �D�O��������, showing a traumatic 
�H�W�L�R�O�R�J�\���L�Q���������R�I���������S�D�W�L�H�Q�W�V�����������������$�Q���L�Q�F�U�H�D�V�H�G���I�U�H�T�X�H�Q�F�\���R�I��
�+�&�/���G�X�U�L�Q�J���S�U�H�J�Q�D�Q�F�\���Z�D�V���D�O�V�R���R�E�V�H�U�Y�H�G�����Z�L�W�K���L�Q�F�U�H�D�V�H�G���U�L�V�N��
of spontaneous miscarriage������.
�7�K�H�� �D�X�W�K�R�U�V�� �U�H�Y�L�H�Z�H�G�� �W�K�H�� �F�O�L�Q�L�F�D�O�� �I�L�Q�G�L�Q�J�V�� �R�I�� �+�&�/�� �D�Q�G��
elaborated a comparison of differential diagnosis and therapeutic 
modalities from the laparoscopic approach to nonsurgical, 
medical options.
�,�Q���W�K�L�V���L�Q�Y�H�V�W�L�J�D�W�L�R�Q�����Z�H���U�H�Y�L�H�Z�H�G���D�O�O���G�D�W�D���L�P�S�O�L�F�D�W�H�G���Z�L�W�K���+�&�/��
development, such as age, race, heritage, reproductive factors, 
sex hormone, obesity, diet, smoking, physical activity, stress, 
talc use, and environmental and other factors. To perform the 
clinical research, the authors consulted the following scientific 
�G�D�W�D�E�D�V�H�V�����3�X�E�0�H�G�����������������������������W�K�H���&�R�F�K�U�D�Q�H���/�L�E�U�D�U�\�����*�R�R�J�O�H��
�6�F�K�R�O�D�U�� �������������������������� �(�0�%�$�6�(�� �������������������������� �6�F�L�H�Q�F�H�� �F�L�W�D�W�L�R�Q��
�L�Q�G�H�[�� �������������������������� �7�K�H�� �&�K�L�Q�D�� �-�R�X�U�Q�D�O�� �)�X�O�O�� �7�H�[�W�� �'�D�W�D�E�D�V�H��
�������������������������� �&�K�L�Q�H�V�H�� �6�F�L�H�Q�W�L�I�L�F�� �-�R�X�U�Q�D�O�V�� �)�X�O�O�� �7�H�[�W�� �'�D�W�D�E�D�V�H��
�������������������������� �&�K�L�Q�H�V�H�� �%�L�R�P�H�G�L�F�D�O�� �/�L�W�H�U�D�W�X�U�H�� �'�D�W�D�E�D�V�H�� ������������
���������������D�Q�G���W�K�H���:�$�1�)�$�1�*���G�D�W�D�E�D�V�H����������������������������
The following key terms were used to access the records: corpus 
luteum, corpus luteum rupture, bleeding, cyst, pregnancy, 
hemorrhagic corpus luteum, corpus luteum rupture. The 
�D�X�W�K�R�U�V�� �U�H�Y�L�H�Z�H�G�� �D�O�O�� �D�U�W�L�F�O�H�V�� �U�H�O�D�W�L�Q�J�� �W�R�� �W�K�H�� �&�/�� �D�Q�G�� �S�U�R�E�O�H�P�V��
�U�H�O�D�W�H�G�� �W�R�� �W�K�H�� �&�/���� �V�X�F�K�� �D�V�� �W�K�H�� �R�Q�V�H�W�� �D�Q�G�� �F�R�P�S�O�L�F�D�W�L�R�Q�V���� �W�K�H��
�E�O�H�H�G�L�Q�J���F�D�X�V�H�G���E�\���W�K�H���&�/�����D�Q�G���W�K�H���S�K�D�U�P�D�F�R�O�R�J�L�F���D�Q�G���V�X�U�J�L�F�D�O��
�W�U�H�D�W�P�H�Q�W���� �5�D�Q�G�R�P�L�]�H�G�� �F�R�Q�W�U�R�O�O�H�G�� �V�W�X�G�L�H�V�� �Z�H�U�H�� �X�V�H�G�� �Z�K�H�Q��
available; otherwise, literature that was the most relevant to the 
topic was used at the authors’ discretion. Peer-reviewed articles 
�U�H�J�D�U�G�L�Q�J�� �W�K�H�� �&�/�� �D�Q�G�� �K�H�P�R�U�U�K�D�J�H���� �V�R�U�W�H�G�� �E�\�� �U�H�O�H�Y�D�Q�F�H���� �Z�H�U�H��
included for the aims of this work. Additional articles were 
identified from the references of retrieved papers. The aim of 
this extensive review was to provide information about the 
clinical and surgical data implicated with the development of 
�+�&�/�� �D�Q�G���L�W�V���W�U�H�D�W�P�H�Q�W���P�R�G�D�O�L�W�L�H�V���� �W�U�\�L�Q�J���W�R���J�L�Y�H���K�R�P�R�J�H�Q�H�L�W�\��
to literature data.

�3�D�W�K�R�S�K�\�V�L�R�O�R�J�\���D�Q�G���5�L�V�N���)�D�F�W�R�U�V

According to Novak and Woodruff, bleeding does not normally 
occur from the stigma because it fills with fibrin. Ovulation is 
followed by a stage of proliferation or hyperemia, consisting 
�R�I�� �I�R�O�O�L�F�X�O�D�U�� �F�R�O�O�D�S�V�H�� �D�Q�G�� �O�X�W�H�L�Q�L�]�D�W�L�R�Q�� �R�I�� �W�K�H�� �J�U�D�Q�X�O�R�V�D�� �O�D�\�H�U����
�Z�K�L�F�K�� �L�V�� �G�H�Y�R�L�G�� �R�I�� �E�O�R�R�G�� �Y�H�V�V�H�O�V���� �7�K�H�� �O�X�P�H�Q�� �R�I�� �W�K�H�� �&�/�� �V�W�L�O�O��
�F�R�Q�W�D�L�Q�V�� �Q�R�� �E�O�R�R�G���� �7�K�H�� �V�W�D�J�H�� �R�I�� �Y�D�V�F�X�O�D�U�L�]�D�W�L�R�Q�� �W�K�H�Q�� �R�F�F�X�U�V����
the granulosa layer is penetrated by blood vessels that fill 

�W�K�H�� �F�D�Y�L�W�\�� �R�I�� �&�/�� �Z�L�W�K�� �E�O�R�R�G���������� �,�I�� �W�K�H�� �&�/�� �K�H�P�D�W�R�P�D�� �U�X�S�W�X�U�H�V����
intraperitoneal hemorrhage may occur, especially if a woman’s 
clotting mechanisms are depressed by anticoagulant therapy or 
congenital bleeding disorders. In this study, we focused exactly 
�R�Q���W�K�L�V���W�\�S�H���R�I���+�&�/���K�H�P�R�U�U�K�D�J�L�F���F�\�V�W�V��

�'�H�[�W�U�R���S�U�H�S�R�Q�G�H�U�D�Q�F�H��

�0�D�Q�\���V�W�X�G�L�H�V���R�E�V�H�U�Y�H�G���D���K�L�J�K�H�U���S�U�H�Y�D�O�H�Q�F�H���R�I���+�&�/���R�Q���W�K�H���U�L�J�K�W��
ovary. 
Aggarwal et al.���������U�H�S�R�U�W�H�G���D���G�H�[�W�U�R���S�U�H�S�R�Q�G�H�U�D�Q�F�H���R�I���+�&�/���L�Q��������
�R�I���������S�D�W�L�H�Q�W�V��������������������
The study of Tang et al.������ reported a right prevalence of 81.25%, 
and proposed that the right preponderance was the result of a 
different venous architecture causing higher venous pressure in 
�W�K�H���U�L�J�K�W���R�Y�D�U�\�����+�R���H�W���D�O�����������R�E�V�H�U�Y�H�G���D���U�X�S�W�X�U�H���R�I���&�/���L�Q���W�K�H���U�L�J�K�W��
�R�Y�D�U�\���L�Q���������R�I���������S�D�W�L�H�Q�W�V��������������������
According to some authors, the presence of the rectosigmoid 
colon protects the left ovary from trauma, especially during 
sexual intercourses��������������. 
Pain in the right iliac fossa may mimic acute appendicitis, 
and the same symptoms related to the left quadrant might be 
underestimated in many patients, and this may contribute to 
�W�K�H���L�Q�F�U�H�D�V�H�G���U�L�J�K�W���S�U�H�Y�D�O�H�Q�F�H���R�I���+�&�/������. 
Fukuda et al.������ reported a greater ovulatory activity by the right 
�R�Y�D�U�\�����a�������������W�K�D�Q���W�K�H���O�H�I�W���R�Y�D�U�\���G�X�U�L�Q�J���L�W�V���H�Q�W�L�U�H���U�H�S�U�R�G�X�F�W�L�Y�H���D�J�H����

�%�O�H�H�G�L�Q�J���'�L�V�R�U�G�H�U�V���D�Q�G���$�Q�W�L�F�R�D�J�X�O�D�Q�W���7�K�H�U�D�S�\

Patients with bleeding disorders have a greater risk of extensive 
hemoperitoneum than patients with normal coagulation 
function, and the former often require surgery to stop the 
bleeding. 
Many cases of hemoperitoneum have been reported in 
patients with von Willebrand disease type 1, 2A, 3������������, 
patients with afibrinogenemia�������������������S�D�W�L�H�Q�W�V���Z�L�W�K���*�O�D�Q�]�P�D�Q�Q�·�V��
thrombasthenia, patients with hemophilia A��������, hemophilia 
B, deficiency of factor X and factor XIII, and in patients 
receiving anticoagulant therapy for antiphospholipid antibody 
syndrome��������������. 
�+�H�P�R�U�U�K�D�J�H���I�U�R�P���D���U�X�S�W�X�U�H�G���&�/���F�\�V�W���V�K�R�X�O�G���E�H���F�R�Q�V�L�G�H�U�H�G���L�Q��
any woman of reproductive age who is undergoing anticoagulant 
therapy because it is a potentially life-threatening complication. 
When ovarian enlargement and hemorrhagic effusion are 
detected, anticoagulant therapy should be stopped. 
In women with known bleeding disorders or receiving 
�D�Q�W�L�F�R�D�J�X�O�D�Q�W���W�K�H�U�D�S�\�����+�&�/���U�X�S�W�X�U�H���V�K�R�X�O�G���D�O�Z�D�\�V���E�H���V�X�V�S�H�F�W�H�G��
in the presence of lower quadrant abdominal pain������������. 
Complete coagulation screening is essential for the early 
identification of patients with bleeding disorders; anamnesis, 
anticoagulant therapy, and family history can provide important 
information.
�7�K�H�V�H���S�D�W�L�H�Q�W�V���V�K�R�Z���D���K�L�J�K�H�U���U�L�V�N���R�I���U�H�F�X�U�U�H�Q�W���+�&�/���D�Q�G���R�Y�X�O�D�W�L�R�Q��
should be suppressed with either a low-dose oral contraceptive 
�S�L�O�O�����2�&�������S�U�R�J�H�V�W�H�U�R�Q�H���R�Q�O�\���D�J�H�Q�W�V���R�U���J�R�Q�D�G�R�W�U�R�S�L�Q���U�H�O�H�D�V�L�Q�J��
hormone analogs.
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�&�O�L�Q�L�F�D�O���$�V�S�H�F�W�V��

�5�X�S�W�X�U�H�� �R�I�� �&�/�� �P�D�\�� �E�H�� �D�V�\�P�S�W�R�P�D�W�L�F�� �R�U�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �W�K�H��
sudden onset of lower abdominal pain. The pain often begins 
during strenuous physical activity, such as exercise or sexual 
intercourse, often lasting less than 24 hours. 
�6�\�P�S�W�R�P�V���V�W�D�U�W���L�Q���D���W�K�L�U�G���R�I���S�D�W�L�H�Q�W�V���Z�L�W�K���L�Q�W�H�U�P�L�W�W�H�Q�W���F�U�D�P�S�V��
preceding the acute pain, due to hemoperitoneum resulting 
from the rupture������. 
The cramps are caused by the luteal cavity distension due to 
the intracystic bleeding and the pain can range from a diffuse 
tenderness to acute abdomen when the rupture and the 
consequent hemoperitoneum occurs; even a small peritoneal 
effusion is large enough to cause real acute abdomen. Other 
symptoms may include nausea and vomiting caused by visceral 
reaction due to peritoneal irritation, vaginal bleeding, weakness, 
hypotension, syncope, and cardiovascular collapse. Visceral 
pain can also be related to emotional signs such as marked 
anxiety and autonomic signs such as pallor, sweating, nausea, 
vomiting, bradycardia or tachycardia. These signs further 
amplify the symptoms caused by bleeding.
Barel et al.�������� reported abdominal pain as a prevalent and 
constant symptom in all patients; 10.7% also had fever, 13% 
had nausea and vomiting, and 4% showed urinary disorders. 
It is worth mentioning that it is not always clinically possible to 
differentiate hemorrhagic cyst and ruptured hemorrhagic cyst. 
�,�Q���P�D�Q�\���F�D�V�H�V���R�I���5�&�/�����S�D�W�L�H�Q�W�V���U�H�P�D�L�Q���K�H�P�R�G�\�Q�D�P�L�F�D�O�O�\���V�W�D�E�O�H����
and a moderate amount of free fluid in the abdominal cavity 
could be a normal finding in the postovulatory period. For this 
�U�H�D�V�R�Q�����Z�H���G�L�V�F�X�V�V���E�R�W�K���F�R�Q�G�L�W�L�R�Q�V���Q�D�P�L�Q�J���L�W���´�+�&�/���F�\�V�W�µ���L�Q���W�K�H��
article.

Diagnosis 

A physical examination of the abdomen and vagina is critical in 
the first evaluation of the patient. Accurate diagnosis depends 
on the clinical presentation, the results of tests, and the index 
of suspicion. A negative pregnancy test is important to exclude 
ruptured ectopic pregnancy. 
�6�R�P�H�� �G�L�D�J�Q�R�V�W�L�F�� �W�H�V�W�V�� �D�U�H�� �Q�H�F�H�V�V�D�U�\���� �3�U�L�P�D�U�L�O�\���� �G�L�D�J�Q�R�V�L�V��
�U�H�T�X�L�U�H�V�� �D�Q�� �X�O�W�U�D�V�R�X�Q�G�� ���8�6���� �H�[�D�P�L�Q�D�W�L�R�Q�� ���Y�H�U�\�� �X�V�H�I�X�O�� �W�R��
�L�Q�V�S�H�F�W���W�K�H���&�/���D�Q�G���W�K�H���D�E�G�R�P�L�Q�D�O���H�I�I�X�V�L�R�Q�������D���S�U�H�J�Q�D�Q�F�\���W�H�V�W����
a complete blood count, blood clotting tests, and an evaluation 
of inflammatory markers.

�/�D�E�R�U�D�W�R�U�\���7�H�V�W�V��

For a patient’s hemostasis evaluation, the following parameters 
should be evaluated: 
�‡�� �3�U�R�W�K�U�R�P�E�L�Q�� �W�L�P�H�� ���3�7������ �7�K�L�V�� �L�V�� �X�V�H�G�� �W�R�� �D�V�V�H�V�V�� �W�K�H�� �H�[�W�U�L�Q�V�L�F��
pathway of coagulation. PT is longer in cases of factor VII, X, V, 
II, and fibrinogen deficiency, and it is essential to evaluate the 
hepatic synthesis of coagulation factors and vitamin K status, as 
well as for monitoring anticoagulant therapy.
�‡�� �$�F�W�L�Y�D�W�H�G�� �S�D�U�W�L�D�O�� �W�K�U�R�P�E�R�S�O�D�V�W�L�Q�� �W�L�P�H�� ���D�3�7�7������ �7�K�H�� �D�3�7�7�� �L�V��
used to evaluate factors of the intrinsic and common pathway 

of coagulation and to monitor therapy with unfractionated 
heparin; it could be longer in cases of a shortage of one of the 
intrinsic pathway factors, or in the presence of antiphospholipid 
syndrome.
• Fibrinogen: This is reduced in case of liver diseases, CID, and 
massive transfusions, and is increased during inflammation.
�‡���:�K�L�W�H���E�O�R�R�G���F�H�O�O�����:�%�&�������%�D�U�H�O���H�W���D�O���������� observed that elevated 
�:�%�&�������������������S�H�U���P�/�����Z�D�V���U�H�O�D�W�H�G���W�R���W�K�H���V�H�Y�H�U�L�W�\���R�I���W�K�H���F�O�L�Q�L�F�D�O��
presentation and its value regresses with resolution��������.
�‡�� �+�H�P�R�J�O�R�E�L�Q�� ���+�J�E���� �D�Q�G�� �K�H�P�D�W�R�F�U�L�W�� ���+�F�W������ �7�K�H�V�H�� �W�H�Q�G�� �W�R��
decrease progressively and proportionally to the amount of 
�S�H�U�L�W�R�Q�H�D�O�� �H�I�I�X�V�L�R�Q���� �0�R�Q�L�W�R�U�L�Q�J�� �W�K�H�� �F�K�D�Q�J�H�V�� �+�J�E�� �O�H�Y�H�O�V�� �L�V��
essential to assess the development of blood loss to evaluate the 
possibility for emergency surgery.
• Platelets: generally indicated to investigate the presence of 
possible thrombocytopenia or thrombocytopathy in patients 
�Z�L�W�K�� �D�Q�� �+�&�/���� �Z�L�W�K�R�X�W�� �D�� �K�L�V�W�R�U�\�� �R�I�� �E�O�H�H�G�L�Q�J�� �G�L�V�R�U�G�H�U�V�� �R�U��
anticoagulant therapy��������.
�7�K�H�� �K�X�P�D�Q�� �F�K�R�U�L�R�Q�L�F�� �J�R�Q�D�G�R�W�U�R�S�L�Q�� �I�U�H�H�� �E�H�W�D���V�X�E�X�Q�L�W�� ���E�H�W�D��
�K�&�*���� �L�V�� �G�H�W�H�F�W�D�E�O�H�� �L�Q�� �E�O�R�R�G�� �W�K�U�R�X�J�K�� �U�D�G�L�R�L�P�P�X�Q�R�D�V�V�D�\�� �D�I�W�H�U��
four weeks of amenorrhea, and in the urine from the sixth and 
seventh weeks of gestation age. Beta-hCG is essential to identify 
pregnant patients and in making a differential diagnosis with 
extrauterine pregnancy or intrauterine gestation.

�,�P�D�J�L�Q�J���8�O�W�U�D�V�R�X�Q�G��

�8�6���W�H�F�K�Q�R�O�R�J�\���D�Q�G���L�Q���S�D�U�W�L�F�X�O�D�U���W�K�H���X�V�H���R�I���W�U�D�Q�V�Y�D�J�L�Q�D�O���L�P�D�J�L�Q�J��
�K�D�V���D���N�H�\���U�R�O�H���L�Q���W�K�H���+�&�/���G�L�D�J�Q�R�V�L�V��������������. 
The sonographic appearance of a hemorrhagic ovarian cyst can 
�E�H���G�L�I�I�H�U�H�Q�W���L�Q���V�L�]�H�����W�K�L�F�N�Q�H�V�V���R�I���W�K�H���F�\�V�W���Z�D�O�O�����D�Q�G���L�Q�W�H�U�Q�D�O���H�F�K�R��
pattern depending on the formation and lysis of the clot��������. 
�8�V�X�D�O�O�\���� �+�&�/�� �D�S�S�H�D�U�V�� �D�V�� �D�� �U�R�X�Q�G�� �R�Y�D�U�L�D�Q�� �P�D�V�V�� �Z�L�W�K�� �D�� �P�H�D�Q��
diameter of 3.0-3.5 cm, with well-defined, regular and thin 
�Z�D�O�O�V�����)�L�J�X�U�H��������������.
Primarily, the clot forms like a fine fibrin network in the central 
cavity; subsequently, the coagulum in the cavity forms an 
�R�U�J�D�Q�L�]�H�G�� �U�H�W�L�F�X�O�D�U�� �S�D�W�W�H�U�Q������������������ �$�I�W�H�U�� �W�K�H�� �O�X�W�H�R���O�\�V�L�V���� �W�K�H�� �&�/��
becomes “corpus albicans,” which is not always visible with 
ultrasound. 
�7�K�H���I�L�E�U�L�Q���L�Q���W�K�H���F�H�Q�W�U�D�O���F�O�R�W���R�I���W�K�H���&�/���D�S�S�H�D�U�V���O�L�N�H���V�R�O�L�G���V�H�S�W�D��
and interdigitations forming a “complex mass”, entering into 
the differential diagnosis from ovarian neoplasm��������������. 
�)�R�U���W�K�L�V���U�H�D�V�R�Q�����<�R�I�I�H���H�W���D�O�������������F�D�O�O�H�G���+�&�/���´�W�K�H���J�U�H�D�W���L�P�L�W�D�W�R�U�µ����
although there is always one posterior acoustic enhancement 
that allows to distinguish it from a solid lesion��������. 
Ding et al.�������� observed 104 cases of hemorrhagic ovarian cyst, 
�G�H�V�F�U�L�E�L�Q�J���I�R�X�U���G�L�I�I�H�U�H�Q�W���8�6���S�D�W�W�H�U�Q�V�����������������V�K�R�Z�H�G���D���G�L�I�I�X�V�H�G��
dense echo pattern, 24.0% showed a mixed pattern, 28.8% 
showed a sponge-like pattern and 27.0% showed a cystic 
�S�D�W�W�H�U�Q�����7�K�H�\���D�O�V�R���R�E�V�H�U�Y�H�G���D���U�L�Q�J���E�O�R�R�G���I�O�R�Z�����U�L�Q�J���R�I���I�L�U�H�����Z�L�W�K��
high velocity and low resistance without internal blood flow in 
���������R�I���F�D�V�H�V�����)�L�J�X�U�H��������
�6�H�Y�H�U�D�O�� �V�W�X�G�L�H�V�� �K�D�Y�H�� �H�Y�D�O�X�D�W�H�G�� �W�K�H�� �V�R�Q�R�J�U�D�S�K�L�F�� �D�Q�G�� �'�R�S�S�O�H�U��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���W�K�H���&�/�������������� and the blood flow characteristics 
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have been well defined. 
Tamura et al.���������� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �W�K�H�� �F�K�D�Q�J�H�V�� �L�Q�� �&�/�� �E�O�R�R�G�� �I�O�R�Z��
during the luteal phase and early pregnancy. The relatively high 
�U�H�V�L�V�W�D�Q�F�H�� �L�Q�G�H�[�� ���5�,���� �G�X�U�L�Q�J�� �W�K�H�� �O�D�W�H�� �I�R�O�O�L�F�X�O�D�U�� �S�K�D�V�H�� �G�H�F�O�L�Q�H�G��
with progression towards the luteal phase. By the mid-luteal 
�S�K�D�V�H�����W�K�H���5�,���Z�D�V���O�R�Z�����L�Q�G�L�F�D�W�L�Q�J���D���K�L�J�K���E�O�R�R�G���I�O�R�Z���W�R���W�K�H���&�/����
There was an increase in RI and therefore a reduction in the 
�E�O�R�R�G���I�O�R�Z���R�Q���U�H�J�U�H�V�V�L�R�Q���R�I���W�K�H���&�/�����,�Q���Z�R�P�H�Q���Z�L�W�K���O�X�W�H�D�O���S�K�D�V�H��
defects, the RI was significantly higher, indicating a decrease in 
blood flow. During pregnancy, the RI remains at the low mid-
luteal phase level for the first 7-8 weeks and then increases once 
�W�K�H���&�/���U�H�J�U�H�V�V�H�V��
�$�Q�� �D�E�G�R�P�L�Q�D�O�� �R�U�� �W�U�D�Q�V�Y�D�J�L�Q�D�O�� �8�6�� �F�D�Q�� �D�O�V�R�� �V�K�R�Z�� �K�H�P�R�U�U�K�D�J�L�F��
effusion into the abdominal cavity, especially at the lowest 
points such as the pouch of Douglas, the vesico-uterine pouch, 
�D�Q�G���W�K�H���L�O�L�D�F���I�R�V�V�D�H�����+�H�P�R�U�U�K�D�J�L�F���H�I�I�X�V�L�R�Q���F�D�Q���D�O�V�R���E�H���R�E�V�H�U�Y�H�G��
in the Morrison pouch������ and the paracolic lodges. The amount 
of effusion can vary from minimal to massive bleeding.
Examination of endometrium reveals a secretory pattern 
during the luteal phase and indicates an active production of 
progesterone.
Although ultrasonography is superior to computed tomography 
���&�7�����I�R�U���P�D�N�L�Q�J���W�K�H���G�L�D�J�Q�R�V�L�V�����W�K�H���D�S�S�H�D�U�D�Q�F�H���R�I���K�H�P�R�U�U�K�D�J�L�F��
cysts on CT scans depends on the age of the clot: blood from 
an acute hemorrhage has a high attenuation value, whereas 
blood from a previous hemorrhage has an attenuation 
value approaching that of water. In an acute setting, CT 
typically demonstrates a cystic adnexal mass with areas 
of high attenuation in the intramural and intracystic sites. 
�+�H�P�R�S�H�U�L�W�R�Q�H�X�P�� �P�D�\�� �D�O�V�R�� �E�H�� �S�U�H�V�H�Q�W���� �Z�L�W�K�� �K�L�J�K���D�W�W�H�Q�X�D�W�L�R�Q��
clot and blood accumulating in the pelvis. The pretreatment CT 
scan for ruptured corpus luteal cysts can suggest the necessity 
of surgical treatment based on image findings��������������.

�'�L�I�I�H�U�H�Q�W�L�D�O���'�L�D�J�Q�R�V�L�V

There are several pathologies that need a differential diagnosis 
�Z�L�W�K�� �+�&�/���� �7�K�H�� �S�H�O�Y�L�F�� �S�D�L�Q�� �L�V�� �W�\�S�L�F�D�O�� �R�I�� �P�D�Q�\�� �J�\�Q�H�F�R�O�R�J�L�F��
disorders, such as ectopic pregnancy, PID, ovarian torsion, 
and several non-gynecologic diseases such as appendicitis, 
gastroenteritis, cystitis, and other urinary tract disorders��������������. 
Recently, a case of ruptured hemorrhagic ovarian cyst 
presenting an incarcerated inguinal hernia in an adult female 
was reported��������.
�7�K�H�� �8�6�� �G�L�I�I�H�U�H�Q�W�L�D�O�� �G�L�D�J�Q�R�V�L�V�� �E�H�W�Z�H�H�Q�� �V�R�P�H�� �W�\�S�H�V�� �R�I�� �D�G�Q�H�[�D�O��
masses and complex malignant lesions is necessary��������. Bleeding 
may be generally due to the rupture of an ectopic pregnancy, 
an infiltrating neoplastic disease, vascular diseases and traumas. 
Clinical history and anamnesis of patients are very important 
for a differential diagnosis. In the event of a positive pregnancy 
test, the physician must investigate other nonspecific clinical 
�I�L�Q�G�L�Q�J�V�� �R�I�� �D�Q�� �H�F�W�R�S�L�F�� �S�U�H�J�Q�D�Q�F�\�� ���H���J���� �O�R�Z�H�U�� �D�E�G�R�P�L�Q�D�O�� �S�D�L�Q����
cervical motion tenderness, a palpable adnexal mass and uterine 
�V�S�R�W�W�L�Q�J������ �7�K�H�� �H�D�U�O�L�H�V�W�� �D�S�S�H�D�U�D�Q�F�H�� �R�I�� �V�\�P�S�W�R�P�V�� �J�H�Q�H�U�D�O�O�\��
occurs in the sixth week after the last period. Peritoneal signs 
are indicative of intraperitoneal blood collection. Usually, the 
pain is alternating and spasmodic, followed by intervals free of 
symptoms��������.
In most extrauterine pregnancies beta-hCG production is 
lower, the endometrium response is not stable, and spotting 
is common��������������. In 70% of ectopic pregnancies, the beta-hCG 
levels rise more slowly, reaching a plateau and even showing 
a decrease in serum levels. An abnormal beta-hCG pattern is 
highly suggestive of an ectopic gestation or a no longer intact 
gestation. Besides the unconventional rise in beta-hCG levels 
compared with normal pregnancies, ectopic pregnancy can be 
differentiated from a spontaneous abortion by a slower decrease 
in serum titer��������������. In a normally developing pregnancy, beta-
hCG levels double every 1.5 days in the first 5 weeks of a 
regular gestation. 
�:�L�W�K���D���V�H�U�X�P���E�H�W�D���K�&�*���O�H�Y�H�O���R�I���������������P�,�8���P�/�����D�Q���L�Q�W�U�D�X�W�H�U�L�Q�H��
�F�K�R�U�L�R�Q�L�F�� �V�D�F�� �F�D�Q�� �E�H�� �G�H�W�H�F�W�H�G�� �E�\�� �W�U�D�Q�V�Y�D�J�L�Q�D�O�� �V�F�D�Q�� ���7�9�6����
presenting a double echogenic ring around a hypoechoic 
gestational sac called “comet sign”. Conversely, in patients with 
�E�H�W�D���K�&�*���R�I���������������P�,�8���P�/���D�Q�G���P�R�U�H�����D�Q���H�P�S�W�\���X�W�H�U�L�Q�H���F�D�Y�L�W�\��
�Y�L�V�X�D�O�L�]�H�G���E�\���7�9�6���Z�L�W�K���V�S�H�F�L�I�L�F�D�W�L�R�Q�V���D�V���D�E�R�Y�H���F�D�Q���E�H���W�D�N�H�Q���D�V��
indirect proof of ectopic pregnancy.
The “tubal Ring” is a classic sonographic sign of ectopic 
pregnancy, represented by a hyperechogenic thick wall 
with anechoic content; only rarely it is possible to detect the 
�\�R�O�N�� �V�D�F���� �Z�K�L�F�K�� �L�V�� �R�I�W�H�Q�� �F�R�Q�I�X�V�H�G�� �I�R�U�� �D�� �Q�R�U�P�D�O�� �&�/�� �F�\�V�W��������������. 
Another significant sign of ectopic pregnancy is the “ring of 
fire”. Observed using the color Doppler, which is caused by 
�Y�D�V�F�X�O�D�U�L�]�D�W�L�R�Q���R�I���W�K�H���S�O�D�F�H�Q�W�D�O���E�O�R�R�G���I�O�R�Z���R�I���H�F�W�R�S�L�F���S�U�H�J�Q�D�Q�F�\����
�7�K�L�V���V�L�J�Q�����K�R�Z�H�Y�H�U�����L�V���V�L�P�L�O�D�U���W�R���W�K�H���R�Q�H���R�E�V�H�U�Y�H�G���L�Q���W�K�H���&�/���I�R�U��
�W�K�H���Y�D�V�F�X�O�D�U�L�]�D�W�L�R�Q���R�I���W�K�H���W�K�H�F�D���F�H�O�O�V��������. Therefore, these signs 
are not clear enough to differentiate an ectopic pregnancy from 
�D���&�/�����)�U�D�W�H�V���H�W���D�O���������� observed that the hyperechoic walls of the 

�)�L�J�X�U�H�� ���� Typical sonographic features of a corpus luteum cyst 
with hemorrhagic content

�)�L�J�X�U�H���������'�R�S�S�O�H�U���I�H�D�W�X�U�H�V���R�I���&�/�&�����U�L�Q�J���R�I���I�L�U�H��
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“tubal ring” of ectopic pregnancy reflected the hyperechoic area 
observed in intrauterine pregnancies at the initial stage, formed 
by the fusion of the trophoblast and the decidua. In several 
patients with ectopic pregnancy, the “tubal ring” has higher 
echogenicity than ovarian parenchyma and endometrium, and 
�W�K�H���Z�D�O�O�V���R�I���W�K�H���&�/���V�K�R�Z���W�K�H���V�D�P�H���H�F�K�R�J�H�Q�L�F�L�W�\�����R�I�W�H�Q���D�S�S�H�D�U�L�Q�J��
isoechoic or more often hypoechoic.
�9�L�V�X�D�O�L�]�D�W�L�R�Q���R�I���W�K�H���F�K�D�U�D�F�W�H�U�L�V�W�L�F���&�/���E�O�R�R�G���I�O�R�Z���P�D�\���D�L�G���L�Q���W�K�H��
diagnosis of ectopic pregnancy because about 85% of all ectopic 
�S�U�H�J�Q�D�Q�F�L�H�V���D�U�H���I�R�X�Q�G���R�Q���W�K�H���V�D�P�H���V�L�G�H���D�V���W�K�H���&�/�����7�K�L�V���H�[�S�O�D�L�Q�V��
�Z�K�\�� �L�Q�� �W�K�H�� �P�D�M�R�U�L�W�\�� �R�I�� �F�D�V�H�V�� �Z�L�W�K�� �S�U�R�Y�H�Q�� �H�F�W�R�S�L�F�� �S�U�H�J�Q�D�Q�F�\����
luteal flow is detected ipsilaterally of the ectopic pregnancy. 
�/�X�W�H�D�O�� �F�R�O�R�U�� �R�U�� �S�R�Z�H�U�� �'�R�S�S�O�H�U�� �I�O�R�Z�� �P�D�\�� �E�H�� �X�V�H�G�� �D�V�� �D�� �J�X�L�G�H��
while searching for an ectopic pregnancy and could be called 
�W�K�H���´�O�L�J�K�W�K�R�X�V�H���H�I�I�H�F�W�µ���R�I���&�/�����Z�K�L�F�K���G�L�U�H�F�W�V���W�K�H���L�Q�Y�H�V�W�L�J�D�W�R�U���W�R��
the color Doppler signals of the ectopic pregnancy��������������. 
Vidakovic et al.�����������U�H�S�R�U�W�H�G���D���F�D�V�H���R�I���D���U�X�S�W�X�U�H�G���&�/���F�\�V�W���L�Q���H�D�U�O�\��
pregnancy with the authors suspecting an ectopic pregnancy, 
�E�X�W���D�I�W�H�U���V�X�U�J�H�U�\�����Z�K�L�F�K���F�R�Q�I�L�U�P�H�G���+�&�/�����D���Q�R�U�P�D�O���L�Q�W�U�D�X�W�H�U�L�Q�H��
pregnancy was found.
Torsion of the ovarian pedicle is also one of the most common 
complications of ovarian neoformations. 
It usually occurs suddenly and can also affect normal adnexa 
���I�U�H�T�X�H�Q�W�O�\���W�K�H���U�L�J�K�W���D�G�Q�H�[�D�������9�H�Q�R�X�V���V�W�D�V�L�V���F�D�X�V�H�G���E�\���W�R�U�V�L�R�Q��
of the pedicle, like in the case of pelvic varices with the increase 
of vein blood pressure, can result in ovarian edema associated 
�Z�L�W�K���+�&�/�����D�V���V�K�R�Z�Q���E�\���%�H�\�W�K���H�W���D�O����������. 
�7�K�H�� �S�U�H�Y�D�O�H�Q�W�� �V�\�P�S�W�R�P�� �L�V�� �D�E�G�R�P�L�Q�D�O�� �S�D�L�Q�� �D�V�� �L�Q�� �W�K�H�� �+�&�/��
and the abdomen appears slightly treatable and tense. Color 
�'�R�S�S�O�H�U���8�6���L�V���G�L�D�J�Q�R�V�W�L�F���L�I�� �L�W���V�K�R�Z�V���W�K�H���U�H�G�X�F�W�L�R�Q���R�U���D�E�V�H�Q�F�H��
of blood flow.
Cysts presenting rapid growth may break due to abnormal 
vascularity in some parts of the wall. 
If the cyst contains blood, differential diagnosis with rupture 
�R�I�� �+�&�/�� �E�H�F�R�P�H�V�� �S�D�U�W�L�F�X�O�D�U�O�\�� �G�L�I�I�L�F�X�O�W���� �(�Q�G�R�P�H�W�U�L�R�P�D�V�� �P�D�\��
�L�Q�F�U�H�D�V�H���L�Q���V�L�]�H���L�Q���H�Y�H�U�\���P�H�Q�V�W�U�X�D�O���F�\�F�O�H���D�Q�G���U�D�U�H�O�\���E�U�H�D�N���Z�L�W�K��
acute abdomen and spreading content, with the dissemination 
�R�I���H�Q�G�R�P�H�W�U�L�D�O���W�L�V�V�X�H���L�Q�W�R���W�K�H���S�H�U�L�W�R�Q�H�D�O���F�D�Y�L�W�\�����8�6���L�V���W�K�H���I�L�U�V�W��
line imaging technique for diagnosis. Endometriomas can 
�K�D�Y�H�� �D�� �Y�D�U�L�H�W�\�� �R�I�� �8�6�� �D�S�S�H�D�U�D�Q�F�H�V���� �7�K�H�� �´�F�O�D�V�V�L�F�µ�� �H�Q�G�R�P�H�W�U�L�R�V�L�V��
cyst has been described as a homogeneous, hypoechoic focal 
�O�H�V�L�R�Q�� �Z�L�W�K�L�Q�� �W�K�H�� �R�Y�D�U�\���� �W�K�H�� �P�D�M�R�U�L�W�\�� �R�I�� �W�K�H�� �H�Q�G�R�P�H�W�U�L�R�P�D�V��
show diffuse low-level internal echoes, multilocularity and 
hyperechoic foci in the wall��������������. 
�7�K�H���G�L�I�I�H�U�H�Q�W�L�D�O���G�L�D�J�Q�R�V�L�V���E�H�W�Z�H�H�Q���+�&�/���D�Q�G���H�Q�G�R�P�H�W�U�L�R�V�L�V���F�\�V�W�V����
�D�V�� �Z�H�O�O�� �D�V�� �W�K�H�� �8�6�� �D�S�S�H�D�U�D�Q�F�H���� �L�V�� �E�D�V�H�G�� �R�Q�� �W�K�H�� �8�6�� �U�H�Y�D�O�X�D�W�L�R�Q��
after the menstrual event, or at 4-6 weeks��������. 
The disappearance or regression of a previously observed cyst 
�L�V���L�Q�G�L�F�D�W�L�Y�H���R�I���&�/�����Z�K�L�O�H���W�K�H���S�H�U�V�L�V�W�H�Q�F�H���R�I���W�K�H���F�\�V�W���L�V���L�Q�G�L�F�D�W�L�Y�H��
of endometriosis cysts.
In cases of PID, patients show inflammation signs such as fever, 
severe pain, and increased WBCs and other inflammatory 
�P�D�U�N�H�U�V�����W�K�H�V�H���V�L�J�Q�V���D�U�H���I�R�X�Q�G���R�Q�O�\���U�D�U�H�O�\���L�Q���F�D�V�H���R�I���+�&�/����

�,�Q�� �F�D�V�H�V�� �R�I�� �3�,�'���� �8�6 examination of tubo-ovarian abscesses 
will usually show a complex adnexal structure, with increased 
vascular flow compared with endometriosis cysts, with thick 
walls and internal pus-like echoes with cellular debris. During 
transvaginal examinations, patients may exhibit tenderness 
over the area of the fluid collection��������.
Classically, appendicitis diagnosis is based on symptoms, 
findings in a physical examination such as positive Blumberg 
sign, symptoms of acute abdomen, and severe leukocytosis. 
Acute abdomen and leukocytosis may both occur in case of 
�+�&�/�����E�X�W���P�R�U�H���R�I�W�H�Q���L�W���L�V���M�X�V�W���D���P�L�O�G���U�H�D�F�W�L�R�Q���Z�L�W�K�R�X�W���S�H�U�L�W�R�Q�H�D�O��
muscle contracture and a modest increase in leukocytes 
levels�������������8�6���R�I�W�H�Q���V�K�R�Z�V���D�Q���L�Q�F�U�H�D�V�H���R�I���W�K�H���Z�D�O�O���W�K�L�F�N�Q�H�V�V���D�Q�G��
appendix edema, both typical of an inflammatory state. 
If diagnostic doubt persists and the clinical symptoms appear 
�L�Q���H�Y�R�O�X�W�L�R�Q�����I�X�U�W�K�H�U���L�P�D�J�L�Q�J���H�[�D�P�V�����H���J�����&�7���D�Q�G���0�5�,�����E�H�I�R�U�H��
performing a diagnostic laparoscopy are indicated.

�&�R�U�S�X�V���/�X�W�H�X�P���R�I���3�U�H�J�Q�D�Q�F�\��

�7�K�H�� �&�/�� �R�I�� �S�U�H�J�Q�D�Q�F�\�� �L�V�� �V�L�P�S�O�\�� �W�K�H�� �S�H�U�V�L�V�W�H�Q�F�H�� �R�I�� �D�� �&�/�� �W�K�D�W��
accompanies conception. It is most prominent early in 
pregnancy and is critical to sustaining gestation in the first 8 
weeks when the maximum progesterone secretion occurs. 
�$�V�� �S�U�H�J�Q�D�Q�F�\�� �H�Y�R�O�Y�H�V���� �W�K�H�� �&�/�� �J�U�D�G�X�D�O�O�\�� �U�H�J�U�H�V�V�H�V�� �D�Q�G�� �S�O�D�\�V�� �D��
negligible role in the final two trimesters. 
With routine ultrasonographic examination during the first 
trimester, the discovery of an ovarian cyst has become relatively 
common at the beginning of pregnancy. 
Most unilocular and anechoic ovarian cysts with thin borders 
�G�X�U�L�Q�J�� �W�K�H���I�L�U�V�W���W�U�L�P�H�V�W�H�U���D�U�H���&�/�� �F�\�V�W�V���� �7�K�H�\�� �D�U�H���Q�R�W���J�H�Q�H�U�D�O�O�\��
present after the end of the first trimester. Except in case of 
complications, surgery should be avoided. The complications 
of these cysts are represented mainly by torsion, intracystic 
bleeding, and rupture. Adnexal torsion is frequently associated 
with ovarian stimulation for in vitro �I�H�U�W�L�O�L�]�D�W�L�R�Q���R�U���Z�L�W�K���R�Y�D�U�L�D�Q��
masses, mainly of functional origin. Operative laparoscopy has 
become increasingly common in pregnant women over the past 
decade.
Emergency surgery during the first trimester for complications 
of an ovarian cyst, especially before the ninth week of 
amenorrhea, is associated with a high rate of abortion. In the 
second part of pregnancy, fetal morbidity with prematurity 
caused by emergency surgery is considerable. The ideal period 
for scheduled surgery is probably the beginning of the second 
�W�U�L�P�H�V�W�H�U���Z�K�H�Q���W�K�H���D�E�R�U�W�L�R�Q���U�D�W�H���L�V���P�L�Q�L�P�L�]�H�G��������.
A primary ovarian pregnancy is usually confused with tubal 
�S�U�H�J�Q�D�Q�F�\�����U�X�S�W�X�U�H�G���&�/���F�\�V�W�����+�&�/�����D�Q�G���U�X�S�W�X�U�H�G���H�Q�G�R�P�H�W�U�L�R�P�D����
This case presents the clinical and the histologic findings of a 
�U�X�S�W�X�U�H�G���R�Y�D�U�L�D�Q���S�U�H�J�Q�D�Q�F�\�����D�O�R�Q�J���Z�L�W�K���D���U�X�S�W�X�U�H�G���&�/���F�\�V�W���L�Q��
the contralateral ovary.
Advances in laparoscopic technology and surgical techniques 
have overcome the technical difficulty of an enlarged gravid 
uterus��������.
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It certainly seems that progesterone may still play an important 
role postoperatively in the first trimester if surgery involves the 
�D�G�Q�H�[�D���D�Q�G���R�U���&�/�����+�R�Z�H�Y�H�U�����E�\���W�K�H���V�H�Y�H�Q�W�K���Z�H�H�N�����W�K�H���S�O�D�F�H�Q�W�D��
takes over the role of producing progesterone to support the 
pregnancy. 
�5�X�S�W�X�U�H�G���&�/���F�\�V�W���R�I���S�U�H�J�Q�D�Q�F�\���Z�L�W�K���P�D�V�V�L�Y�H���K�H�P�R�S�H�U�L�W�R�Q�H�X�P��
is a rare but life-threatening disorder that can occur suddenly. 
Ovarian conservative treatment should be laparoscopic if the 
patient’s condition permits it.

�7�K�H�U�D�S�\��

�2�Q�F�H���W�K�H���G�L�D�J�Q�R�V�L�V���R�I�� �K�H�P�R�U�U�K�D�J�L�F���&�/�� �Z�L�W�K���K�H�P�R�S�H�U�L�W�R�Q�H�X�P��
has been confirmed, it is necessary to establish a therapy. The 
�G�H�F�L�V�L�R�Q�� �D�E�R�X�W�� �W�K�H�� �W�U�H�D�W�P�H�Q�W�� �R�I�� �&�/�� �L�Q�F�O�X�G�H�V�� �W�K�H�� �´�Z�D�L�W���D�Q�G��
see” option, with a continuous follow-up of clinical, laboratory 
�S�D�U�D�P�H�W�H�U�V�����D�Q�G���8�6���G�H�W�H�F�W�L�R�Q����
In most cases, keeping patients under observation and waiting 
for the remission of symptoms is enough. In rare cases, surgery 
may be required to stop bleeding because hemodynamic 
�L�Q�V�W�D�E�L�O�L�W�\���D�Q�G���G�H�W�H�U�L�R�U�D�W�L�R�Q���R�I���F�O�L�Q�L�F�D�O���V�W�D�W�X�V���F�D�Q���R�F�F�X�U�����6�X�U�J�L�F�D�O��
management should be laparoscopic.
An article published in 1984, in which 173 surgical cases were 
�D�Q�D�O�\�]�H�G���� �L�W�� �Z�D�V�� �F�R�Q�F�O�X�G�H�G�� �W�K�D�W�� �L�Q�� �P�R�V�W�� �F�D�V�H�V�� �D�� �F�R�U�U�H�F�W�� �S�U�H��
surgical diagnosis allowed the avoidance of surgery���������� �+�R�� �H�W��
al.������ showed that the use of surgery was significantly higher 
�������������� �L�Q���W�K�H�����������V���F�R�P�S�D�U�H�G���Z�L�W�K���F�D�V�H�V���H�[�D�P�L�Q�H�G���E�H�W�Z�H�H�Q��
�-�D�Q�X�D�U�\�� ���������� �D�Q�G�� �'�H�F�H�P�E�H�U�� ���������� ������������������ �K�R�Z�H�Y�H�U���� �W�K�H��
�F�O�L�Q�L�F�D�O���P�D�Q�L�I�H�V�W�D�W�L�R�Q�V���R�I���+�&�/���Z�H�U�H���V�L�P�L�O�D�U���Z�L�W�K���W�K�R�V�H���R�E�V�H�U�Y�H�G��
in the 1980s.

�:�D�L�W���D�Q�G���V�H�H���$�W�W�L�W�X�G�H��

With the improvement of diagnostic tools over time, physicians 
have increasingly opted for a wait-and-see approach. Most cases 
�R�I�� �U�X�S�W�X�U�H�G�� �&�/�� �F�\�V�W�V�� �Z�L�W�K�� �P�R�G�H�U�D�W�H�� �K�H�P�R�S�H�U�L�W�R�Q�H�X�P�� �F�D�Q�� �E�H��
treated conservatively������������. 
During the observation period, it is important to continuously 
�P�R�Q�L�W�R�U�� �8�6�� �S�H�O�Y�L�F�� �F�K�D�Q�J�H�V���� �K�H�P�D�W�R�F�U�L�W���� �D�Q�G�� �W�K�H�� �V�\�P�S�W�R�P�V��
reported by the patient. 
The acute pain often subsides within the first 24 hours, and 
failure to improve could be a sign of worsening. Thus, during 
the observation period, it is recommended to perform another 
�8�6���H�Y�D�O�X�D�W�L�R�Q���D�Q�G���U�H�S�H�D�W���W�K�H���S�D�W�L�H�Q�W�·�V���E�O�R�R�G���F�R�X�Q�W�����H�V�S�H�F�L�D�O�O�\��
�Z�L�W�K�� �V�L�J�Q�V�� �R�I�� �D�Q�H�P�L�D�� ���I�D�L�Q�W�L�Q�J���� �W�D�F�K�\�F�D�U�G�L�D���� �S�D�O�O�R�U���� �G�\�V�S�Q�H�D����
�D�V�W�K�H�Q�L�D������
�,�I���+�J�E���Y�D�O�X�H�V���D�U�H���V�W�D�E�O�H���R�U���D�U�H���P�D�L�Q�W�D�L�Q�H�G���D�E�R�Y�H���������P�J���G�/�����D�Q�G��
�L�I���D���8�6���H�Y�D�O�X�D�W�L�R�Q���L�V���F�R�P�S�D�W�L�E�O�H���Z�L�W�K���W�K�H���S�U�H�Y�L�R�X�V���R�Q�H�����V�X�U�J�L�F�D�O��
treatment is not indicated. 
�,�I�� �W�K�H�� �V�\�P�S�W�R�P�V�� �G�L�V�D�S�S�H�D�U�� �D�Q�G�� �8�6�� �V�F�D�Q�V�� �D�Q�G�� �+�J�E�� �Y�D�O�X�H�V�� �D�U�H��
unchanged, the patient can be discharged the same day with 
the recommendation of returning to the hospital immediately if 
pelvic pain or signs of anemia appear, or with the indication to 
be periodically followed by a general practitioner. 

Pelvic U�6�� �L�V�� �D�O�V�R�� �U�H�F�R�P�P�H�Q�G�H�G�� �D�I�W�H�U�� �F�R�P�S�O�H�W�H�� �U�H�V�R�O�X�W�L�R�Q�� �R�I��
the clinical symptoms, preferably at the end of the following 
menstrual period.

�'�U�X�J���7�K�H�U�D�S�\��

During the observation periods, physicians may prescribe drug 
therapy and supportive care; this, however, does not improve 
the outcome of the disease.

�$�Q�W�L�I�L�E�U�L�Q�R�O�\�W�L�F��

Tranexamic acid is one of the most widely used drugs in this 
category. Tranexamic acid is a synthetic derivative of the amino 
acid lysine, which exerts its antifibrinolytic effect through the 
reversible blockade of lysine binding sites on plasminogen 
molecules. There are no clear indications for anti-fibrinolytic 
treatment, but we know from a few trials that systemic 
tranexamic acid administered at the outset for surgery reduces 
intraoperative blood loss, and if it is administered within 3 
�K�R�X�U�V���R�I���D�Q�\���L�Q�M�X�U�\�����L�W���V�L�J�Q�L�I�L�F�D�Q�W�O�\���G�H�F�U�H�D�V�H�V���E�O�R�R�G���O�R�V�V��������. 

�$�Q�D�O�J�H�V�L�F�V��

They are used on patients’ request to relieve painful symptoms, 
but pain does not always recede after the administration of 
these drugs. 

�6�X�S�S�R�U�W�L�Y�H���W�K�H�U�D�S�L�H�V��

�/�L�T�X�L�G�� �L�Q�I�X�V�L�R�Q�� �L�V�� �F�H�U�W�D�L�Q�O�\�� �D�� �X�V�H�I�X�O�� �U�H�P�H�G�\�� �L�Q�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K��
�+�&�/���� �7�K�H�\�� �F�D�Q�� �E�H�� �D�G�P�L�Q�L�V�W�U�D�W�H�G�� �W�R�� �L�Q�F�U�H�D�V�H�� �W�K�H�� �F�L�U�F�X�O�D�W�L�Q�J��
volume mass and prevent a drop blood pressure. Glucose-
infusions can also be used because patients should be kept 
fasting in case of surgical treatment requirement.

�7�U�D�Q�V�I�X�V�L�R�Q�V��

�6�R�P�H�W�L�P�H�V���E�O�R�R�G���W�U�D�Q�V�I�X�V�L�R�Q���L�V���Q�H�F�H�V�V�D�U�\�����H�V�S�H�F�L�D�O�O�\���Z�K�H�Q���+�J�E��
�D�Q�G���+�F�W���D�U�H���V�L�J�Q�L�I�L�F�D�Q�W�O�\���U�H�G�X�F�H�G����
In cases of patients with bleeding disorders undergoing 
�D�Q�W�L�F�R�D�J�X�O�D�Q�W���W�K�H�U�D�S�\�����D�G�P�L�Q�L�V�W�U�D�W�L�R�Q���R�I���I�U�H�V�K���I�U�R�]�H�Q���S�O�D�V�P�D���D�Q�G��
vitamin K may be useful to replenish the missing coagulation 
factors��������. 

�$�Q�W�L�E�L�R�W�L�F���3�U�R�S�K�\�O�D�[�L�V��

Antibiotic prophylaxis is given to prevent bacterial 
superinfection of the pelvic effusion, which could result in real 
septic peritonitis. Antibiotic prophylaxis is conducted with 
broad-spectrum antibiotics active against the most common 
germs responsible for peritonitis. Prescription of antibiotics is 
made on an individual basis because the literature is lacking 
any evidence of their use in case of infection absence.

�6�X�U�J�L�F�D�O���7�K�H�U�D�S�\��

�6�X�U�J�L�F�D�O�� �W�U�H�D�W�P�H�Q�W�� �Z�D�V���� �L�Q�� �W�K�H�� �P�L�G�G�O�H�� �R�I�� �W�K�H�� �O�D�V�W�� �F�H�Q�W�X�U�\����
the first choice and consisted mainly of a laparotomy with 
oophorectomy. With the advent of laparoscopy, a minimally 
invasive approach is preferred to laparotomy, which however 
remains the first-choice method in the event of cardiovascular 
collapse��������������.
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�/�D�S�D�U�R�V�F�R�S�\���D�Q�G���/�D�S�D�U�R�W�R�P�\��

�/�D�S�D�U�R�V�F�R�S�\�� �L�V�� �W�K�H�� �S�U�H�I�H�U�U�H�G�� �V�X�U�J�L�F�D�O�� �D�S�S�U�R�D�F�K�� �E�H�F�D�X�V�H�� �L�W��
�U�H�V�X�O�W�V���L�Q���O�H�V�V���P�R�U�E�L�G�L�W�\���W�K�D�Q���O�D�S�D�U�R�W�R�P�\�����)�L�J�X�U�H�����������,�W���L�V���Z�H�O�O��
known that the laparoscopy has several advantages compared 
with laparotomy, which has been replaced almost completely in 
gynecology during the last years��������. 
The first and most important advantage of laparoscopy is the 
type of incision, which is minimally invasive compared with 
laparotomic transverse incisions.
�7�K�H���K�R�V�S�L�W�D�O�L�]�D�W�L�R�Q���R�I���W�K�H���S�D�W�L�H�Q�W���L�V���U�H�G�X�F�H�G���Z�L�W�K���O�D�S�D�U�R�V�F�R�S�\��
�F�R�P�S�D�U�H�G�� �Z�L�W�K�� �O�D�S�D�U�R�W�R�P�\�� �������“���� �Y�V�� �����“������ �K�R�X�U�V���� �D�Q�G�� �S�R�V�W��
operative pain is significantly reduced��������. 
Complications risks are lower in laparoscopy, which however is 
more operator dependent. 
In the event of massive hemoperitoneum, autologous blood 
transfusions from blood recovered from the peritoneal 
cavity should also be considered, even with the laparoscopic 
technique��������.
�$�� �O�L�P�L�W�D�W�L�R�Q�� �R�I�� �W�K�H�� �O�D�S�D�U�R�V�F�R�S�L�F�� �W�H�F�K�Q�L�T�X�H�� �L�V�� �W�K�H�� �V�L�]�H�� �R�I�� �W�K�H��
�F�\�V�W�����L�I���L�W���H�[�F�H�H�G�V���W�K�H���G�L�D�P�H�W�H�U���V�L�]�H���R�I�����������F�P���W�K�H���L�Q�G�L�F�D�W�L�R�Q���W�R��
�O�D�S�D�U�R�V�F�R�S�\���L�V���O�L�P�L�W�H�G���W�R���W�K�H���V�X�U�J�H�R�Q�V�·���H�[�S�H�U�L�H�Q�F�H�����W�K�L�V���H�Y�H�Q�W���L�V��
�K�R�Z�H�Y�H�U���T�X�L�W�H���U�D�U�H���L�Q���F�D�V�H�V���R�I���+�&�/������
During laparoscopy, three kinds of surgical options can be used:
�‡���&�\�V�W�H�F�W�R�P�\���R�U���H�Q�X�F�O�H�D�W�L�R�Q���R�I���R�Y�D�U�L�D�Q���F�\�V�W�V�����O�X�W�H�X�P�H�F�W�R�P�\������
The technique is preferable because it allows the preservation 
of ovarian function.
• Ovarian wedge-shaped excision.
• Oophorectomy or ovariectomy: this was the preferred 
technique in the past and resulted in the total loss of the ovary, 
often accompanied by loss of the ipsilateral fallopian tube.

�:�R�P�H�Q���Z�L�W�K���&�R�Q�J�H�Q�L�W�D�O���R�U���$�F�T�X�L�U�H�G���%�O�H�H�G�L�Q�J���'�L�V�R�U�G�H�U�V

Women receiving anticoagulant therapy or with congenital 
disorders of the coagulation system have a higher risk of 
�U�X�S�W�X�U�H�G���&�/���F�\�V�W�V�����6�X�U�J�L�F�D�O���W�U�H�D�W�P�H�Q�W���L�V���W�K�H���W�U�D�G�L�W�L�R�Q�D�O���D�S�S�U�R�D�F�K��
in this category of patients. There is still not enough evidence 

to support a surgical or expectant approach. According to some 
published case series, conservative treatment is the dominant 
trend in carefully selected patients with coagulopathies��������.
In summary, the observational approach in hemodynamically 
stable patients could be the first choice option in most cases. 
There are no data comparing these two strategies in this patient 
population, but if there are no concerns about ongoing brisk 
bleeding or infection or malignancy, the risks of surgery are not 
warranted. In cases of continuing bleeding or the decision of a 
patient to choose active management, a laparoscopic approach 
should be suggested with ovary-sparing surgery, using minimal 
energy.

�2�X�W�F�R�P�H�V

There are scant data regarding the outcomes of ruptured ovarian 
cysts. Available studies include: 
• In series of women with a ruptured ovarian cyst and 
hematoperitoneum, 15 of 78 were managed surgically��������. 
�3�D�W�L�H�Q�W�V���Z�K�R���X�Q�G�H�U�Z�H�Q�W���V�X�U�J�H�U�\���K�D�G���D���P�R�U�H���U�D�S�L�G���+�J�E���G�H�F�U�H�D�V�H��
�R�Y�H�U�������K�R�X�U�V�������������Y�V�����������J���G�/�����D�Q�G���K�D�G���K�L�J�K�H�U���W�U�D�Q�V�I�X�V�L�R�Q���U�D�W�H�V��
�W�K�D�Q���W�K�R�V�H���P�D�Q�D�J�H�G���F�R�Q�V�H�U�Y�D�W�L�Y�H�O�\�����������Y�V������������
�‡�� �,�Q�� �D�Q�R�W�K�H�U�� �V�H�U�L�H�V�� �R�I�� �Z�R�P�H�Q�� �Z�L�W�K�� �5�&�/���� ������ �R�I�� ������ �Z�R�P�H�Q��
were managed with surgery and the remainder was managed 
with observation the study did not give rates of surgical 
complications, transfusions or recurrence��������. 

�3�U�H�Y�H�Q�W�L�R�Q���R�I���5�H�F�X�U�U�H�Q�F�H

There are no known methods to prevent rupture of an existing 
ovarian cyst, except for surgical drainage or removal of the cyst. 
Patients with bleeding disorders or undergoing anticoagulant 
therapy have a higher risk of recurrence. Regular follow-up 
�F�D�Q���P�L�Q�L�P�L�]�H���W�K�H���U�L�V�N�V�����7�K�H�V�H���S�D�W�L�H�Q�W�V���R�I�W�H�Q���X�Q�G�H�U�J�R���V�X�U�J�H�U�\����
with a higher risk of decreased ovarian function and adhesion 
formation, which consequently contributes to reduced fertility 
rates. 
Thus, the possibility of preserving a future pregnancy is 
essential and patients need drugs such as estro-progestinics or 
�*�Q�5�+���D�Q�D�O�R�J�X�H�V���W�R���S�U�H�Y�H�Q�W���R�Y�X�O�D�W�L�R�Q�����1�X�P�H�U�R�X�V���V�W�X�G�L�H�V���K�D�Y�H��
investigated the effects of OCs on follicular cyst development and 
ovulation. In general, current OCs resulted in the development 
of fewer follicular and correspondingly lutein cysts��������.

Conclusion

This review focuses on the pathophysiology, clinical 
�S�U�H�V�H�Q�W�D�W�L�R�Q�����G�L�D�J�Q�R�V�L�V�����D�Q�G���W�U�H�D�W�P�H�Q�W���R�S�W�L�R�Q�V���R�I���+�&�/�����D�O�V�R���L�Q��
patients with bleeding disorders or pregnancy complicated by 
�&�/���F�\�V�W�V����
�5�X�S�W�X�U�H�� �R�I�� �&�/�� �L�V�� �D�� �F�R�P�P�R�Q�� �R�F�F�X�U�U�H�Q�F�H�� �L�Q�� �Z�R�P�H�Q�� �R�I��
reproductive age. Management is based upon patient 
characteristics, including the severity of symptoms, whether 
there is hemodynamic instability�����������&�X�U�U�H�Q�W�O�\�����8�6���L�V���F�R�Q�V�L�G�H�U�H�G��
�W�K�H�� �J�R�O�G�� �V�W�D�Q�G�D�U�G�� �W�H�F�K�Q�L�T�X�H�� �L�Q�� �F�R�Q�M�X�Q�F�W�L�R�Q�� �Z�L�W�K�� �F�O�L�Q�L�F�D�O�� �D�Q�G��
�O�D�E�R�U�D�W�R�U�\���I�L�Q�G�L�Q�J�V���I�R�U���W�K�H���G�L�D�J�Q�R�V�L�V���R�I���+�&�/�����+�&�/���L�V���F�O�L�Q�L�F�D�O�O�\��
known to simulate several medical, surgical, and gynecologic 

Figure 3. Laparoscopic view of ruptured CLC
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conditions that cause acute abdomen��������. The most important is 
ectopic pregnancy. 
The “tubal ring” is a classic sonographic sign of ectopic 
pregnancy��������������.
Beta-hCG is essential for identifying pregnant patients and 
making a differential diagnosis with extrauterine pregnancy and 
�L�Q�W�U�D�X�W�H�U�L�Q�H���J�H�V�W�D�W�L�R�Q���R�U���&�/����
Observation is an adequate option in hemodynamically stable 
patients, without severe abdominal pain and in the presence 
�R�I�� �D�� �V�P�D�O�O���D�P�R�X�Q�W���R�I�� �S�H�O�Y�L�F�� �I�O�X�L�G���G�H�P�R�Q�V�W�U�D�W�H�G���E�\�� �8�6���� �:�K�H�Q��
a large amount of fluid is observed and/or in the presence 
of severe abdominal pain laparoscopy should be performed 
on admission. Direct laparotomy is mandatory in cases of 
circulatory collapse.
�7�K�H�� �G�H�F�L�V�L�R�Q�� �R�Q�� �W�K�H�� �W�U�H�D�W�P�H�Q�W�� �R�I�� �&�/�� �L�Q�F�O�X�G�H�V�� �W�K�H�� �´�Z�D�L�W���D�Q�G��
see” option with a continuous follow-up of clinical, laboratory 
�S�D�U�D�P�H�W�H�U�V�����D�Q�G���8�6���G�H�W�H�F�W�L�R�Q����
During observation periods, drug therapy and supportive care 
are suggested. A careful pre-surgical diagnosis can often avoid 
the need for surgery.
�6�X�U�J�H�U�\�� �P�D�\�� �E�H�� �U�D�U�H�O�\�� �U�H�T�X�L�U�H�G�� �W�R�� �V�W�R�S�� �E�O�H�H�G�L�Q�J�� �E�H�F�D�X�V�H��
hemodynamic instability and deterioration of clinical status can 
occur. 
Patients with bleeding disorders or undergoing anticoagulant 
therapy have a higher risk of recurrence and often undergo 
surgery, with a higher risk of decreased ovarian function and 
fertility rates��������. 
�7�K�L�V�� �D�U�W�L�F�O�H�� �S�U�R�Y�L�G�H�V�� �D�Q�� �R�Y�H�U�Y�L�H�Z�� �R�I�� �+�&�/���� �Z�L�W�K�� �D�� �I�R�F�X�V�� �R�Q��
helping physicians to identify the clinical signs and sonographic 
features early, to quickly diagnose this condition, to choose the 
appropriate treatment for their patient, and to prevent recurrent 
episodes.
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�%�D�U�W�K�R�O�L�Q�·�V���J�O�D�Q�G���Z�D�V���I�L�U�V�W���L�G�H�Q�W�L�I�L�H�G���L�Q���K�X�P�D�Q���I�H�P�D�O�H���L�Q�������������E�\���&�D�V�S�D�U���%�D�U�W�K�R�O�L�Q�����7�K�H���%�D�U�W�K�R�O�L�Q���J�O�D�Q�G���L�V���F�R�P�S�R�V�H�G���R�I���V�H�Y�H�U�D�O���H�S�L�W�K�H�O�L�D�O���W�\�S�H�V�����7�K�H���E�R�G�\���L�V��
�P�X�F�L�Q�R�X�V���D�F�L�Q�L�����W�K�H���G�X�F�W���L�V���S�U�H�G�R�P�L�Q�D�Q�W�O�\���W�U�D�Q�V�L�W�L�R�Q�D�O���H�S�L�W�K�H�O�L�X�P�����D�Q�G���W�K�H���R�U�L�I�L�F�H���L�V���W�K�H���V�T�X�D�P�R�X�V���H�S�L�W�K�H�O�L�X�P�����3�U�L�P�D�U�\���F�D�U�F�L�Q�R�P�D���R�I���W�K�H���E�D�U�W�K�R�O�L�Q�·�V���J�O�D�Q�G��
�L�V���D�Q���X�Q�F�R�P�P�R�Q���Q�H�R�S�O�D�V�P�����$�G�H�Q�R�L�G���F�\�V�W�L�F���F�D�U�F�L�Q�R�P�D�����$�&�&�����R�I���E�D�U�W�K�R�O�L�Q���J�O�D�Q�G���F�D�U�F�L�Q�R�P���L�V���D���U�D�U�H���Y�D�U�L�D�Q�W���R�I���E�D�U�W�K�R�O�L�Q���J�O�D�Q�G���F�D�U�F�L�Q�R�P�D�����F�R�P�S�U�L�V�L�Q�J�����������R�I��
�D�O�O���E�D�U�W�K�R�O�L�Q���J�O�D�Q�G���P�D�O�L�J�Q�D�Q�F�L�H�V�����$�&�&���R�I���W�K�H���%�D�U�W�K�R�O�L�Q�·�V���J�O�D�Q�G���L�V���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���V�O�R�Z���J�U�R�Z�W�K���V�R���U�H�F�X�U�U�H�Q�F�H���D�Q�G���G�L�V�W�D�Q�W���P�H�W�D�V�W�D�V�H�V���F�D�Q���W�D�N�H���D���O�R�Q�J���S�H�U�L�R�G����
�6�R���G�L�V�W�D�Q�W���P�H�W�D�V�W�D�V�L�V���K�D�V���E�H�H�Q���I�R�X�Q�G���L�Q���R�Q�O�\���D���I�H�Z���F�D�V�H�V���W�R���W�K�H���O�X�Q�J�V�����O�L�Y�H�U�����E�R�Q�H���D�Q�G���E�U�D�L�Q�����+�H�U�H�����Z�H���S�U�H�V�H�Q�W���W�K�H���F�D�V�H���R�I���%�D�U�W�K�R�O�L�Q�·�V���J�O�D�Q�G���$�&�&���D�I�W�H�U���I�R�X�U��
�\�H�D�U�V���I�R�O�O�R�Z���X�S���D�Q�G���S�U�H�V�H�Q�W�H�G���Z�L�W�K���D���O�X�Q�J���P�H�W�D�V�W�D�V�L�V��
�.�H�\�Z�R�U�G�V�����$�G�H�Q�R�L�G���F�\�V�W�L�F���F�D�U�F�L�Q�R�P�D���R�I���W�K�H���%�D�U�W�K�R�O�L�Q�·�V���J�O�D�Q�G�����Y�X�O�Y�D�U���F�D�Q�F�H�U�����%�D�U�W�K�R�O�L�Q���J�O�D�Q�G���F�D�U�V�L�Q�R�P

Öz

Introduction

�7�K�H�� �%�D�U�W�K�R�O�L�Q�� �J�O�D�Q�G�� �Z�D�V�� �I�L�U�V�W�� �L�G�H�Q�W�L�I�L�H�G�� �L�Q�� �W�K�H�� �K�X�P�D�Q�� �I�H�P�D�O�H��
�E�R�G�\�� �L�Q�� ���������� �E�\�� �&�D�V�S�D�U�� �%�D�U�W�K�R�O�L�Q������. The main function of 
the Bartholin gland is to secrete mucus to provide vaginal 
and vulvar lubrication. Each Bartholin gland is approximately 
0.5 cm in size and drains mucous into a duct 2.5 cm long. 
The ducts open onto the vulvar vestibule at the four and 
�H�L�J�K�W�� �R�·�F�O�R�F�N�� �S�R�V�L�W�L�R�Q�V�� �R�Q�� �H�D�F�K�� �V�L�G�H�� �R�I�� �W�K�H�� �Y�D�J�L�Q�D�O�� �R�U�L�I�L�F�H����
The Bartholin gland has different epithelial types: the body is 
mucinous acini, the duct is transitional epithelium, and the 
orifice is squamous epithelium���������� �3�U�L�P�D�U�\�� �F�D�U�F�L�Q�R�P�D�� �R�I�� �W�K�H��
Bartholin gland is an uncommon neoplasm. Bartholin gland 

�F�D�U�F�L�Q�R�P�D�� ���%�*�&���� �F�R�P�S�U�L�V�H�V�� �D�S�S�U�R�[�L�P�D�W�H�O�\�� �������� �W�R�� ������ �R�I�� �D�O�O��
�Y�X�O�Y�D�U�� �F�D�U�F�L�Q�R�P�D�V�� �D�Q�G�� �������� �R�I�� �I�H�P�D�O�H�� �J�H�Q�L�W�D�O�� �P�D�O�L�J�Q�D�Q�F�L�H�V������. 
�%�*�&�� �K�D�V�� �P�D�Q�\�� �K�L�V�W�R�O�R�J�L�F�� �W�\�S�H�V����adenocarcinoma, squamous, 
adenosquamous, transitional cell carcinoma, and adenoid 
�F�\�V�W�L�F�� �F�D�U�F�L�Q�R�P�D�� ���$�&�&��������. Adenocarcinomas and squamous 
�F�H�O�O�� �F�D�U�F�L�Q�R�P�D�V�� �H�D�F�K�� �D�F�F�R�X�Q�W�� �I�R�U�� �D�S�S�U�R�[�L�P�D�W�H�O�\�� �������� �D�Q�G��
adenosquamous carcinomas account �I�R�U�� �D�S�S�U�R�[�L�P�D�W�H�O�\�� ������ �R�I��
�%�*�&�V������. �$�&�&�� �R�I�� �%�*�&�� �L�V�� �D�� �U�D�U�H���Y�D�U�L�D�Q�W���� �F�R�P�S�U�L�V�L�Q�J�� �������� �R�I�� �D�O�O 
Bartholin gland malignancies and the first documentation of 
�$�&�&���Z�D�V���L�G�H�Q�W�L�I�L�H�G���E�\���.�O�R�E�L�Q���L�Q���������������������,�Q���W�K�H���O�L�W�H�U�D�W�X�U�H�����I�H�Z�H�U��
�W�K�D�Q�� ������ �S�D�W�L�H�Q�W�V�� �K�D�Y�H�� �E�H�H�Q�� �G�H�V�F�U�L�E�H�G���� �$�&�&�� �R�I�� �W�K�H�� �%�D�U�W�K�R�O�L�Q��
�J�O�D�Q�G���L�V���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���V�O�R�Z���J�U�R�Z�W�K�����V�R���U�H�F�X�U�U�H�Q�F�H���D�Q�G���G�L�V�W�D�Q�W��

Adenoid cystic carcinoma of Bartholin’s gland 
diagnosed after lung lobectomy: Review of the 
literature and a case presentation
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metastases can take a long period. Only in rare cases are distant 
metastasis seen in the lungs, liver, bone, and brain. We present 
a case of ACC in a woman who presented with lung metastasis 
after four years of follow-up.

�&�D�V�H���3�U�H�V�H�Q�W�D�W�L�R�Q

�,�Q�� �6�H�S�W�H�P�E�H�U�� ������������ �D�� �������\�H�D�U���R�O�G�� �J�U�D�Y�L�G�L�W�\�� ���� �S�D�U�L�W�\�� ����
menopausal women presented with a palpable mass and vulval 
pain of the left Bartholin’s gland area. Under general anesthesia, 
the left Bartholin’s gland was excised with a Bartholin gland 
cyst prediagnosis. A pathologic examination revealed an ACC 
of the Bartholin gland, the tumor continued at the positive edge 
of surgery with negative perineural invasion. The unexpected 
malignant lesion was diagnosed and a scientific study was 
conducted for metastatic disease. Chest, abdomen, and pelvis 
�F�R�P�S�X�W�H�G�� �W�R�P�R�J�U�D�S�K�\�� ���&�7���� �V�F�D�Q�V�� �V�K�R�Z�H�G�� �Q�R�� �P�H�W�D�V�W�D�W�L�F��
disease. Then the patient underwent hemivulvectomy with 
left inguinofemoral lymph node dissection. After surgery, the 
pathology result showed a tumor on one side of the surgical 
margin and positive perineural invasion. The inguinofemoral 
lymph nodes were collected, all of which were tumor-free. The 
�S�D�W�L�H�Q�W�� �U�H�F�H�L�Y�H�G�� �Q�R�� �D�G�M�X�Y�D�Q�W�� �W�U�H�D�W�P�H�Q�W���� �:�H�� �I�R�O�O�R�Z�H�G�� �X�S�� �W�K�H��
patient regularly and who showed no recurrence over a 4-year 
period. Forty-nine months after the surgery, she had chest 
pain and cough symptoms. A thorax CT scan was performed, 
which showed a right upper lung lesion in diameter of 1.2*1.1 
�F�P�� ���)�L�J�X�U�H�� �������� �,�Q�� �6�H�S�W�H�P�E�H�U�� ������������ �W�K�H�� �S�D�W�L�H�Q�W�� �X�Q�G�H�U�Z�H�Q�W�� �D��
left pulmonary wedge resection. The diagnosis was clarified 
with pathologic results. It showed a lung metastasis of ACC 
with no tumor in lymph nodes and margins are negative 
���)�L�J�X�U�H�����������$���S�D�W�K�R�O�R�J�\���H�[�D�P�L�Q�D�W�L�R�Q���V�K�R�Z�H�G���F�R�O�X�P�Q�V���R�I���F�H�O�O�V��
arranged concentrically around gland-like spaces filled with 
�H�R�V�L�Q�R�S�K�L�O�L�F���S�H�U�L�R�G�L�F���D�F�L�G���6�F�K�L�I�I���S�R�V�L�W�L�Y�H���P�D�W�H�U�L�D�O�����,�Q���D�G�G�L�W�L�R�Q����
the examination showed the characteristic tumor proliferation 
in a cribriform pattern composed of nests, hence, the presence 
of ACC metastasis. Two years earlier, when the first ACC was 
diagnosed, it showed similar speciality and was clarified with 
immunohistochemical characteristics. Tumour cells were 
�Z�L�G�H�O�\���S�R�V�L�W�L�Y�H���Z�L�W�K���6�0�$�����&�'�����������D�Q�G���S���������D�Q�G���I�R�F�D�O�O�\���S�R�V�L�W�L�Y�H��
�Z�L�W�K���&�.�����D�Q�G���F�D�O�S�R�Q�L�Q�����)�L�J�X�U�H�����������7�K�H���S�D�W�L�H�Q�W���L�V���Q�R�Z���G�L�V�H�D�V�H��
free with 56 months of follow-up and stable disease.

Discussion

In 1864, Klob was the first to describe BGC. It has various 
types such as adenocarcinoma, squamous, adenosquamous, 
transitional cell carcinoma, and ACC. Ten to fifteen percent 
of patients have ACC, which is histologically similar to 
adenocarcinoma of the salivary glands������. ACC of the Bartholin 
gland is extremely rare. Only 80 cases have been reported 
in the literature������. Common symptoms are a painless mass, 
pruritus, dyspareunia, burning sensation, vulvar pain, and 
abnormal bleeding. Initial misdiagnosis or delayed diagnosis 
may occur in up to 50% of patients, with incorrect diagnoses 

of Bartholin cysts or abscesses������. The most frequent symptoms 
is a progressive enlargement or swelling in the vulva; the 
patients often experience pain, which is probably due to 
tumor involvement of nerves������. In our case, the patient was 
misdiagnosed as having a Bartholin cyst and underwent 
Bartholin gland excision. The patient underwent reexcision 
and inguinofemoral lymphadenectomy because of incomplete 
surgery and margins with the tumor. The Bartholin gland was 
excised for the primary treatment. In women aged over 40 years 
diagnosed with Bartholin cysts, fine needle aspiration cytology 
is to exclude malignancy recommended��������. The incidence of 
Bartholin gland tumors is highest among women in their 60s. 
The incidence of BGC in one series was 0.023 per 100,000 
woman-years in premenopausal women and 0.114 per 100,000 
woman-years in postmenopausal women��������; however, ACC of 
the Bartholin gland shows a different age predisposition. ACC 
can be shown from the late 20s������. ACC of the Bartholin’s gland 

�)�L�J�X�U�H������ CT scan showed right upper lung lesion in diameter of 
1,2*1,2 cm

CT: Computed tomography

�)�L�J�X�U�H������ Tumor in peripheral lung paranchyma

�)�L�J�X�U�H������ Tumor in vulvectomy material
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shares classic histologic features with ACC of the salivary gland. 
The tumor is composed of uniform, small cells arranged in 
�F�R�U�G�V���D�Q�G���Q�H�V�W�V���Z�L�W�K���D���F�U�L�E�U�L�I�R�U�P���S�D�W�W�H�U�Q�����Y�D�U�L�D�E�O�H���V�L�]�H�G���F�\�V�W�V��
filled with an amphophilic or eosinophilic acellular basement 
membrane-like material. The tumor must be located in an 
appropriate anatomic location. Most tumors have perineural 
invasion, which is thought to contribute to its high local 
recurrence rate�������������$�&�&���R�I���W�K�H���%�D�U�W�K�R�O�L�Q���J�O�D�Q�G���L�V���F�K�D�U�D�F�W�H�U�L�]�H�G��
by slow growth, local recurrence, and distant metastases by 
intravascular spread may occur over a long period��������. Distant 
metastasis of ACC is not common, it is very rare in the lung, 
brain, liver, and bone. Alsan et al.������ showed the most prevalent 
distant metastasis of ACC site was lungs, followed by liver, and 
rarely bone. Our patient had a distant metastasis after 4 years 
of follow-up.
Optimal surgical treatment for ACC of the Bartholin gland is 
not identified with guidelines. Radical vulvectomy ± inguinal 
lymphadenectomy and simple excision can both be performed. 
�7�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W���S�R�L�Q�W���L�V���W�R���D�F�K�L�H�Y�H���D���W�X�P�R�U���I�U�H�H���P�D�U�J�L�Q�����<�D�Q�J��
et al.�������� showed 68.9% of patients who had a simple excision 
had recurrence rate. Patients who underwent radical vulvectomy 
had a 42.9% recurrence rate; resection margins in the radical 
vulvectomy group were positive in 30% of the patients. The 
�S�R�V�L�W�L�Y�H���P�D�U�J�L�Q���U�D�W�H���Z�D�V�����������L�Q���W�K�H���V�L�P�S�O�H���H�[�F�L�V�L�R�Q���J�U�R�X�S�����+�V�X��
et al.�������� presented two ACCs of Bartholin gland origin with lung 
metastasis; the first patient had a positive margin in pathologic 
�H�[�D�P�L�Q�D�W�L�R�Q�� �D�Q�G�� �U�H�F�H�L�Y�H�G�� �S�R�V�W�R�S�H�U�D�W�L�Y�H�� �D�G�M�X�Y�D�Q�W�� �H�[�W�H�U�Q�D�O��
�E�H�D�P�� �U�D�G�L�R�W�K�H�U�D�S�\���� �D�Q�G�� �G�L�V�W�D�Q�W�� �P�H�W�D�V�W�D�V�L�V�� ���O�X�Q�J�� �D�Q�G�� �E�R�Q�H����
was found 42 months after the radiotherapy. The other patient 
�Z�K�R���K�D�G���W�X�P�R�U���I�U�H�H���P�D�U�J�L�Q�V�����K�D�G���Q�R���D�G�M�X�Y�D�Q�W���W�U�H�D�W�P�H�Q�W�����)�L�I�W�\��
�Q�L�Q�H�� �P�R�Q�W�K�V�� �D�I�W�H�U�� �W�K�H�� �V�X�U�J�H�U�\�� �V�K�H�� �K�D�G�� �O�X�Q�J�� �P�H�W�D�V�W�D�V�H�V���� �<�R�R�Q��
et al.�������� presented 5 cases of ACC of the Bartholin gland. Two 
had lung metastases. In the first case, a 54-year-old woman had 
right-side radical local excision + ipsilateral inguinal lymph 
�Q�R�G�H�� �G�L�V�V�H�F�W�L�R�Q�� ���� �D�G�M�X�Y�D�Q�� �U�D�G�L�R�W�K�H�U�D�S�\���� �5�H�V�H�F�W�L�R�Q�� �P�D�U�J�L�Q�V��
�D�Q�G���S�H�U�L�Q�H�X�U�D�O���L�Q�Y�D�V�L�R�Q���Z�H�U�H���S�R�V�L�W�L�Y�H�����6�K�H���K�D�G���O�X�Q�J���P�H�W�D�V�W�D�V�L�V��
twice 7 and 8 months later and underwent metastasectomy 
�Z�L�W�K�� �V�X�E�V�H�T�X�H�Q�W�� �F�K�H�P�R�W�K�H�U�D�S�\�� ���S�D�F�O�L�W�D�[�H�O�� �D�Q�G�� �F�D�U�E�R�S�O�D�W�L�Q����
for the first metastasis and metastasectomy only for the second 
metastasis. After 71 months’ follow-up, she had stable disease. 
The second case was a 60-year-old woman who had left-side 
�U�D�G�L�F�D�O�� �O�R�F�D�O�� �H�[�F�L�V�L�R�Q�� �D�Q�G�� �Q�R�� �D�G�M�X�Y�D�Q�W�� �W�K�H�U�D�S�\���� �5�H�V�H�F�W�L�R�Q��
�P�D�U�J�L�Q�V�� �D�Q�G�� �S�H�U�L�Q�H�X�U�D�O�� �L�Q�Y�D�V�L�R�Q�� �Z�H�U�H�� �S�R�V�L�W�L�Y�H���� �/�R�F�D�O�� �S�H�O�Y�L�F��
�U�H�F�X�U�U�H�Q�F�H���D�Q�G���G�L�V�W�D�O���P�H�W�D�V�W�D�V�H�V�����O�X�Q�J�����R�F�F�X�U�U�H�G���L�Q���W�K�H���S�D�W�L�H�Q�W����
�W�K�H�� �O�R�F�D�O�� �P�H�W�D�V�W�D�V�L�V�� �Z�D�V�� �U�H�P�R�Y�H�G���� �/�X�Q�J�� �P�H�W�D�V�W�D�V�H�V�� �R�F�F�X�U�U�H�G��
71.18 and 189 months after surgery and complete excision of 
the pulmonary lesion was not possible because of the number 
�D�Q�G���V�L�]�H���R�I�� �W�K�H���O�H�V�L�R�Q�V���� �7�K�H���S�D�W�L�H�Q�W���K�D�G���O�R�F�D�O���H�[�F�L�V�L�R�Q���D�Q�G���Q�R��
�D�G�M�X�Y�D�Q�W�� �W�K�H�U�D�S�\���� �5�H�V�H�F�W�L�R�Q�� �P�D�U�J�L�Q�V�� �D�Q�G�� �S�H�U�L�Q�H�X�U�D�O�� �L�Q�Y�D�V�L�R�Q��
�Z�H�U�H�� �S�R�V�L�W�L�Y�H���� �/�R�F�D�O�� �S�H�O�Y�L�F�� �U�H�F�X�U�U�H�Q�F�H�� �D�Q�G�� �G�L�V�W�D�O�� �P�H�W�D�V�W�D�V�H�V��
���O�X�Q�J�����R�F�F�X�U�U�H�G���L�Q���W�K�H���S�D�W�L�H�Q�W�����W�K�H���O�R�F�D�O���P�H�W�D�V�W�D�V�L�V���Z�D�V���U�H�P�R�Y�H�G����
�/�X�Q�J���P�H�W�D�V�W�D�V�H�V���Z�H�U�H���D�W�����������������D�Q�G�����������P�R�Q�W�K�V���D�I�W�H�U���V�X�U�J�H�U�\��

and complete excision of pulmonary lesion was not possible 
�E�H�F�D�X�V�H���W�K�H���Q�X�P�E�H�U���D�Q�G���W�K�H���V�L�]�H���R�I���O�H�V�L�R�Q�V���G�L�G���Q�R�W���U�L�V�H���X�S��
After 224 months’ follow-up she had progressive disease��������. 
�,�Q�� �R�X�U�� �F�D�V�H���� �O�L�N�H�� �<�R�R�Q�� �H�W�� �D�O���������� cases, the patient had positive 
margins in pathologic examination, r�H�F�H�L�Y�H�G�� �Q�R�� �D�G�M�X�Y�D�Q�W��
treatment; she had lung metastases 49 months after surgery, 
and after 56 months follow-up, she has stable disease. When 
the distant metastasis was evaluated, it seemed to be related to 
margin positivity and perineural invasion. ACC of Bartholin’s 
gland is a slow-growing tumor, long-term survival is excellent 
according to Copeland et al.�������� The 5-year progress-free interval 
is 47% and the 5-year survival rate is 71%. They are 38% and 
50%, respectively, at 10 years, and 13% and 51% at 15 years. 
According to these results, it has been suggested to use 10- to 
15-year-survival rates rather than 5-year survival rates for ACC 
of the Bartholin’s gland. The patient of BG-ACC metastasis 
�R�I�� �,�Q�J�X�L�Q�D�O�� �O�\�P�S�K�� �Q�R�G�H�� �W�D�N�H�� �S�O�D�F�H�� �V�H�O�G�R�P�O�\���� �+�R�Z�H�Y�H�U���� �L�I�� �L�W��
occurs, it is ipsilateral to the primary tumor. In our case, there 
was no lymph node metastasis. In the literature, the effect of 
lymphadenectomy on survival and prognosis is controversial. 
There is little information on the treatment of metastasis and the 
management depends on the location. In literature, there are no 
data to support chemotherapy to prevent distant metastasis. If 
a distant metastasis exists, chemotherapy treatment alternatives 
such as chlorambucil-adriamycin, methotrexate-dactinomycin, 
cyclophosphamide-adriamycin-cisplatin or cyclophosphamide 
can be used��������. Various treatment modalities, including 
radiotherapy, may produce tumor regression. Publications have 
�H�P�S�K�D�V�L�]�H�G�� �S�R�R�U�� �R�X�W�F�R�P�H�V�� �L�Q�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �S�R�V�L�W�L�Y�H�� �W�X�P�R�U��
margins even when treated with radiotherapy��������. A prospective 
�U�D�Q�G�R�P�L�]�H�G���V�W�X�G�\���F�D�Q���S�U�R�Y�L�G�H���W�K�H���P�R�V�W���S�R�Z�H�U�I�X�O���H�Y�L�G�H�Q�F�H���I�R�U��
deciding the optimal treatment. Due to the rarity of ACC of the 
Bartolin gland, we can obtain data from reviews and large series.
ACC of Bartholin’s gland is a rare, vulvar malignancy with 
unpredictable biologic behavior. Physicians have to suspect 
it in women aged over 40 years with persistent Bartholin’s 
gland masses. There is no consensus on the treatment and 
the treatment modality must be tailored according to each 
patient. Radical local excision or radical vulvectomy ± 
lymphadenectomy seems to be the most suitable treatment. 
Positive surgical margins are a very important factor related to 
�U�H�F�X�U�U�H�Q�F�H���� �6�X�U�J�H�U�\���� �U�D�G�L�R�W�K�H�U�D�S�\�� �R�U�� �F�K�H�P�R�W�K�H�U�D�S�\�� �U�H�J�L�P�H�Q�V��
can be used for recurrence. Follow-up of ACC of the Bartholin 
gland has to be for a long period due its slow growth behavior.
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Introduction

�+�\�S�R�J�R�Q�D�G�R�W�U�R�S�L�F���K�\�S�R�J�R�Q�D�G�L�V�P�����+�+�����L�V���D���S�X�E�H�U�W�\���G�H�O�D�\���D�Q�G��
amenorrhea-causing disorder due to deficiency of gonadotropins 
�D�Q�G�� �V�H�[�� �V�W�H�U�R�L�G�V�� �L�Q�� �W�K�H�� �F�L�U�F�X�O�D�W�L�R�Q���� �,�Q�G�L�Y�L�G�X�D�O�V�� �Z�L�W�K�� �+�+�� �K�D�Y�H��
defects either in the secretion of the gonadotropin-releasing 
�K�R�U�P�R�Q�H�� ���*�Q�5�+���� �I�U�R�P�� �K�\�S�R�W�K�D�O�D�P�X�V�� �R�U�� �*�Q�5�+�� �U�H�F�H�S�W�R�U�V�� �L�Q��
the hypophysis������. Ovaries are not stimulated depending on the 
�G�H�I�L�F�L�H�Q�F�\�� �R�I�� �J�R�Q�D�G�R�W�U�R�S�L�Q�V���� �W�K�X�V���� �L�Q�I�H�U�W�L�O�L�W�\�� �I�R�O�O�R�Z�V�� �L�Q�� �+�+����
�6�W�L�P�X�O�D�W�L�R�Q�� �Z�L�W�K�� �H�[�R�J�H�Q�� �J�R�Q�D�G�R�W�U�R�S�L�Q�V�� �L�V�� �F�U�X�F�L�D�O�� �I�R�U�� �I�H�U�W�L�O�L�W�\��
treatment because folliculogenesis and ovulation are defective 
�L�Q�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �+�+���� �+�X�P�D�Q�� �F�K�R�U�L�R�Q�L�F�� �J�R�Q�D�G�R�W�U�R�S�L�Q�� ���K�&�*����
�L�Q�M�H�F�W�L�R�Q���L�V���P�D�Q�G�D�W�R�U�\���W�R���P�D�W�X�U�H���R�R�F�\�W�H�V���L�Q���F�R�Q�W�U�R�O�O�H�G���R�Y�D�U�L�D�Q��
�V�W�L�P�X�O�D�W�L�R�Q�� �E�H�F�D�X�V�H�� �W�K�H�� �O�X�W�H�L�Q�L�]�L�Q�J�� �K�R�U�P�R�Q�H�� ���/�+���� �S�H�D�N�� �G�R�H�V��
not exist in these patients������.
�2�Y�D�U�L�D�Q�� �+�\�S�H�U�V�W�L�P�X�O�D�W�L�R�Q�� �V�\�Q�G�U�R�P�H�� ���2�+�6�6���� �L�V�� �W�K�H�� �P�R�V�W��
serious, life-threatening, iatrogenic complication of assisted 
�U�H�S�U�R�G�X�F�W�L�Y�H�� �W�H�F�K�Q�R�O�R�J�\�� ���$�5�7���� �F�\�F�O�H�V���� �+�&�*�� �L�V�� �W�K�H�� �P�D�M�R�U��
�P�R�O�H�F�X�O�H�� �W�K�D�W�� �F�D�X�V�H�V�� �2�+�6�6������. Therefore, to prevent and 
�P�D�Q�D�J�H�� �2�+�6�6���� �*�Q�5�+�� �D�J�R�Q�L�V�W�V�� �K�D�Y�H�� �E�H�H�Q�� �V�W�D�U�W�H�G�� �W�R�� �E�H�� �X�V�H�G��
for final oocyte maturation. As a result, a segmented approach, 
�L�Q�F�O�X�G�L�Q�J���*�Q�5�+���D�J�R�Q�L�V�W���W�U�L�J�J�H�U�L�Q�J���S�O�X�V���I�U�H�H�]�L�Q�J���R�I���D�O�O���H�P�E�U�\�R�V��
�Z�D�V�� �U�H�F�R�P�P�H�Q�G�H�G�� �I�R�U�� �W�K�H�� �F�R�P�S�O�H�W�H�� �S�U�H�Y�H�Q�W�L�R�Q�� �R�I�� �2�+�6�6����
especially for patients with an extreme ovarian response������.
�,�Q�� �J�H�Q�H�U�D�O���� �2�+�6�6�� �L�V�� �Q�R�W�� �F�R�P�P�R�Q�� �L�Q�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �+�+�� �D�Q�G��
hCG is the primary choice for oocyte maturation���������� �+�R�Z�H�Y�H�U����
�L�Q�� �V�R�P�H���S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �+�+���� �D�� �K�\�S�H�U�� �U�H�V�S�R�Q�V�H�� �P�D�\�� �D�O�V�R�� �R�F�F�X�U��
and hCG triggering might be a life-threatening event in these 
�S�D�W�L�H�Q�W�V�����7�K�H���H�[�D�F�W���S�D�W�K�R�O�R�J�\���L�Q���S�D�W�L�H�Q�W�V���Z�L�W�K���+�+���P�D�\���E�H���U�H�O�D�W�H�G��
to pituitary receptors or hypothalamus, and a patient with 
�+�+���P�D�\���Q�R�W���U�H�V�S�R�Q�G���W�R���*�Q�5�+��agonists efficiently. Therefore, 
�W�K�H�R�U�H�W�L�F�D�O�O�\�����*�Q�5�+���D�J�R�Q�L�V�W�V���D�U�H���Q�R�W���U�H�F�R�P�P�H�Q�G�H�G���W�R���E�H���X�V�H�G��
�I�R�U���W�U�L�J�J�H�U�L�Q�J���R�R�F�\�W�H���P�D�W�X�U�D�W�L�R�Q���L�Q���S�D�W�L�H�Q�W�V���Z�L�W�K���+�+������.
�,�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���D�U�W�L�F�O�H�����+�+���D�Q�G���D�J�R�Q�L�V�W���W�U�L�J�J�H�U���Z�L�O�O���E�H���G�L�V�F�X�V�V�H�G��
�F�R�Q�V�L�G�H�U�L�Q�J�� �W�Z�R�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �+�+���� �,�Q�� �W�K�H�� �I�L�U�V�W�� �F�D�V�H���� �V�H�Y�H�U�H��
�2�+�6�6�� �Z�D�V�� �V�H�H�Q���� �L�Q�� �W�K�H�� �V�H�F�R�Q�G���� �S�R�W�H�Q�W�L�D�O�� �2�+�6�6�� �G�H�Y�H�O�R�S�P�H�Q�W��
was prevented using a���*�Q�5�+���D�J�R�Q�L�V�W���W�U�L�J�J�H�U��
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The patients were treated in Novafertil In vitro�� �)�H�U�W�L�O�L�]�D�W�L�R�Q��
���,�9�)���� �&�H�Q�W�H�U���� �.�R�Q�\�D���� �7�X�U�N�H�\���� �,�Q�V�W�L�W�X�W�L�R�Q�D�O�� �U�H�Y�L�H�Z�� �E�R�D�U�G��
�D�S�S�U�R�Y�D�O�� �Z�D�V�� �J�L�Y�H�Q�� ���1�,�5�%���������������������D�Q�G�� �Z�U�L�W�W�H�Q�� �L�Q�I�R�U�P�H�G��
consent was obtained from the patients.  
In 2013, a 31-year-old patient presented to our IVF center with 
�V�\�P�S�W�R�P�V���R�I���S�U�L�P�D�U�\���D�P�H�Q�R�U�U�K�H�D���D�Q�G���V�H�F�R�Q�G�D�U�\���L�Q�I�H�U�W�L�O�L�W�\�����6�K�H��
was married for 11 years and had undergone a right salpingo-
�R�R�S�K�R�U�H�F�W�R�P�\���G�X�H���W�R���D���G�H�U�P�R�L�G���F�\�V�W�����'�X�H���W�R���K�D�Y�L�Q�J���+�+�����V�K�H��
�X�Q�G�H�U�Z�H�Q�W���L�Q�W�U�D�X�W�H�U�L�Q�H���L�Q�V�H�P�L�Q�D�W�L�R�Q�����,�8�,�����W�U�H�D�W�P�H�Q�W���W�K�U�H�H���W�L�P�H�V��
with hMG and IVF treatment three times. These trials resulted in 
one early period miscarriage and one healthy birth. The patient 
�K�D�G�� �Q�H�Y�H�U�� �G�H�Y�H�O�R�S�H�G�� �2�+�6�6�� �L�Q�� �D�Q�\�� �V�W�H�S�� �R�I�� �W�K�H�� �W�U�H�D�W�P�H�Q�W�V���� �7�R��
�U�H�J�X�O�D�W�H�� �K�H�U�� �P�H�Q�V�W�U�X�D�O�� �F�\�F�O�H�V���� �V�K�H�� �W�R�R�N�� �D�Q�� �H�V�W�U�R�J�H�Q�� ���(������ �D�Q�G��
�S�U�R�J�H�V�W�H�U�R�Q�H�� ���3���� �F�R�P�E�L�Q�D�W�L�R�Q���� �$�I�W�H�U�� �W�K�H�� �H�[�D�P�L�Q�D�W�L�R�Q�� �R�I�� �W�K�H��
�S�D�W�L�H�Q�W�����R�W�K�H�U���W�K�D�Q���D���Q�R�U�P�D�O���V�L�]�H�G���X�W�H�U�X�V�����V�P�D�O�O���D�Q�W�U�D�O���I�R�O�O�L�F�O�H�V��

were observed on the left ovarium, whereas the right ovarium 
was not monitored. In a previously taken hysterosalpingogram, 
the cavity and left tubal transition were normal; however, the 
�U�L�J�K�W���W�X�E�D���Z�D�V���Q�R�W���P�R�Q�L�W�R�U�H�G�����+�H�U���E�R�G�\���P�D�V�V���L�Q�G�H�[�����%�0�,�����Z�D�V��
24 kg/m2. The basal characteristics of the patient are illustrated in 
�7�D�E�O�H���������+�H�U���E�O�R�R�G���D�Q�D�O�\�V�L�V���U�H�V�X�O�W�H�G���L�Q���Z�K�L�W�H���E�O�R�R�G���F�H�O�O�V�����:�%�&������
���������� �S�O�D�W�H�O�H�W�V���� ���������� �K�H�P�R�J�O�R�E�L�Q�� ���+�J�E������ ������������ �D�Q�G�� �K�H�P�D�W�R�F�U�L�W��
���+�F�W���������������2�Q���W�K�H���W�K�L�U�G���G�D�\���R�I���P�H�Q�V�W�U�X�D�W�L�R�Q�����(�����3���U�H�S�O�D�F�H�P�H�Q�W��
�W�U�L�J�J�H�U�H�G�� �P�H�Q�V�W�U�X�D�O�� �F�\�F�O�H������ �R�Y�D�U�L�D�Q�� �V�W�L�P�X�O�D�W�L�R�Q�� �Z�D�V�� �V�W�D�U�W�H�G��
�Z�L�W�K�����������,�8���K�0�*�����0�H�Q�R�J�R�Q���������)�H�U�U�L�Q�J���7�X�U�N�H�\�������:�K�H�Q���W�K�U�H�H��
dominant follicles reached 18 mm in diameter, the final stage 
of oocyte maturation was triggered using 5000 IU urinary hCG 
���3�U�H�J�Q�\�O���D�P�S�����0�6�'�����7�X�U�N�H�\�������7�R���D�Y�R�L�G���2�+�6�6�����W�K�H���S�D�W�L�H�Q�W���Z�D�V��
�P�H�G�L�F�D�W�H�G���Z�L�W�K���F�D�E�H�U�J�R�O�L�Q�H�����'�R�V�W�L�Q�H�[���3�I�L�]�H�U���7�X�U�N�H�\�����I�R�U�������G�D�\�V��
after the trigger day. Transvaginal ultrasound-guided aspiration 
was performed 36 hours later. Two embryos, each grade 1, 
�Z�H�U�H���W�U�D�Q�V�I�H�U�U�H�G���D�Q�G���W�K�U�H�H���J�U�D�G�H�������H�P�E�U�\�R�V���Z�H�U�H���I�U�R�]�H�Q���R�Q���W�K�H��
third day following �L�Q�W�U�D�F�\�W�R�S�O�D�V�P�L�F�� �V�S�H�U�P�� �L�Q�M�H�F�W�L�R�Q�� ���,�&�6�,������
IVF outcomes are shown in Table 2. On the embryo transfer 
���(�7�����G�D�\�����K�H�U���:�%�&�����+�J�E�����D�Q�G���+�F�W���Y�D�O�X�H�V���Z�H�U�H���D�W���Q�R�U�P�D�O���O�H�Y�H�O�V����
On the 9th day following ET, she consulted our IVF center due 
�W�R���D�E�G�R�P�L�Q�D�O���G�L�V�W�H�Q�W�L�R�Q�����V�Z�H�O�O�L�Q�J�����D�Q�G���S�D�L�Q�����+�H�U���R�Y�D�U�L�H�V���Z�H�U�H��
enlarged and abdominal fluid was observed on examination. 
�+�H�U���E�O�R�R�G���D�Q�D�O�\�V�L�V���U�H�V�X�O�W�V���Z�H�U�H���:�%�&���������������������+�F�W�����������������+�J�E����
16.2, and beta-hCG: 61.7. Accordingly, she was accepted as 
�K�D�Y�L�Q�J�� �O�D�W�H�� �2�+�6�6�� �D�Q�G�� �Z�D�V�� �K�R�V�S�L�W�D�O�L�]�H�G�� �L�Q�� �D�� �W�H�U�W�L�D�U�\�� �K�R�V�S�L�W�D�O����
�6�K�H�� �V�W�D�\�H�G�� �L�Q�� �K�R�V�S�L�W�D�O�� �I�R�U�� ������ �G�D�\�V���� �'�X�U�L�Q�J�� �W�K�L�V�� �S�H�U�L�R�G���� �Z�L�W�K��
50,550 cc paracentesis fluid was aspirated; in total, 20% 100 
cc human albumin and 0.9% NaCl was given 27 times, and 
hydroxyethyl starch was administered every day. The patient 
was discharged from hospital on the 13th week of the pregnancy 
and she gave birth to a healthy girl via cesarean section.
A 26-year-old woman consulted our IVF center with symptoms 
�R�I���S�U�L�P�D�U�\���D�P�H�Q�R�U�U�K�H�D���D�Q�G���S�U�L�P�D�U�\���L�Q�I�H�U�W�L�O�L�W�\�����6�K�H���Z�D�V���P�D�U�U�L�H�G��
for 3 years. In her history, it was remarkable that she responded 
insufficiently to clomiphene citrate and had no menstruation 
after medroxyprogesterone acetate was administered; therefore, 

�7�D�E�O�H������ Clinical characteristic of two patients with hypogonadotropic 
hypogonadism

Case 1 
���2�+�6�6��

Case 2 
���*�Q�5�+���$�J���W�U�L�J�J�H�U��

�$�J�H�����<�H�D�U�V�� 31 26

�%�0�,�����N�J���P2�� 24 30.1

�%�D�V�D�O���V�H�U�X�P���)�6�+�����P�,�8���P�/��1 0.9

�%�D�V�D�O���V�H�U�X�P���/�+�����P�,�8���P�/��0.15 0.73

�%�D�V�D�O���V�H�U�X�P���(�V�W�U�D�G�L�R�O�����S�J���P�/��28.66 21

�%�D�V�D�O���V�H�U�X�P���7�6�+�����P�,�8���P�/��2.82 2.43

�%�D�V�D�O���V�H�U�X�P���3�U�R�O�D�F�W�L�Q�����Q�J���P�/��6.5 7.1

�2�+�6�6�����2�Y�D�U�L�D�Q���+�\�S�H�U�V�W�L�P�X�O�D�W�L�R�Q���V�\�Q�G�U�R�P�H�����*�Q�5�+�����*�R�Q�D�G�R�W�U�R�S�L�Q���U�H�O�H�D�V�L�Q�J���K�R�U�P�R�Q�H����
�%�0�,�����%�R�G�\���P�D�V�V���L�Q�G�H�[�����)�6�+�����)�R�O�O�L�F�O�H���V�W�L�P�X�O�D�W�L�Q�J���K�R�U�P�R�Q�H�����/�+�����/�X�W�H�L�Q�L�]�L�Q�J���K�R�U�P�R�Q�H����
�7�6�+�����7�K�\�U�R�L�G���V�W�L�P�X�O�D�W�L�Q�J���K�R�U�P�R�Q�H
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�+�0�*���Z�D�V���X�V�H�G���X�Q�W�L�O�����������X�Q�L�W�V���I�R�U���F�R�Q�W�U�R�O�O�H�G���R�Y�D�U�L�D�Q���V�W�L�P�X�O�D�W�L�R�Q��
�Z�L�W�K�L�Q�� �D�Q�� �,�8�,�� �S�O�D�Q���� �+�R�Z�H�Y�H�U���� �Q�R�� �U�H�V�S�R�Q�V�H�� �Z�D�V�� �U�H�F�H�L�Y�H�G�� �I�U�R�P��
the patient. When she was examined, it was determined that 
she had a small uterus and thin endometrium. Moreover, 
�P�D�Q�\���V�P�D�O�O���D�Q�W�U�D�O���I�R�O�O�L�F�O�H�V���Z�H�U�H���R�E�V�H�U�Y�H�G���R�Q���E�R�W�K���R�Y�D�U�L�H�V�����+�H�U��
�E�D�V�D�O���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���D�U�H���V�X�P�P�D�U�L�]�H�G���L�Q���7�D�E�O�H���������%�H�I�R�U�H���V�W�D�U�W�L�Q�J��
�W�U�H�D�W�P�H�Q�W�����D���W�U�L�D�O���R�I���*�Q�5�+���D�Q�D�O�R�J�X�H���W�U�L�J�J�H�U�L�Q�J���Z�D�V���S�H�U�I�R�U�P�H�G��
�D�Q�G�� �������� �P�J�� �W�U�L�S�W�R�U�H�O�L�Q�� ���*�R�Q�D�S�H�S�W�\�O�� �������� �)�H�U�U�L�Q�J���� �7�X�U�N�H�\���� �Z�D�V��
administered subcutaneously. After triggering, in the first and 
�V�H�F�R�Q�G���K�R�X�U�V�����/�+���O�H�Y�H�O�V���Z�H�U�H���������D�Q�G���������P�,�8���0�/�����U�H�V�S�H�F�W�L�Y�H�O�\����
�6�W�L�P�X�O�D�W�L�R�Q���Z�D�V���V�W�D�U�W�H�G���Z�L�W�K�����������,�8���+�0�*�����0�H�Q�R�S�X�U���)�H�U�U�L�Q�J����
�7�X�U�N�H�\���� �R�Q�� �W�K�H�� �V�D�P�H�� �G�D�\�� �Z�L�W�K�R�X�W�� �Z�D�L�W�L�Q�J�� �I�R�U�� �P�H�Q�V�W�U�X�D�W�L�R�Q����
Follicle growth, as well as estradiol levels, were followed and 
gonadotropin doses were arranged according to the response. 
�:�K�H�Q���D�W���O�H�D�V�W���W�K�U�H�H���O�H�D�G�L�Q�J���I�R�O�O�L�F�O�H�V�����H�D�F�K���!�������P�P���L�Q���G�L�D�P�H�W�H�U����
were developed, oocyte maturation was triggered with 0.2 
mg triptorelin. Thirty-two oocytes were retrieved 36 hours 
�D�I�W�H�U���W�K�H���W�U�L�S�W�R�U�H�O�L�Q���L�Q�M�H�F�W�L�R�Q���� �7�K�H���,�9�)�� �R�X�W�F�R�P�H���R�I�� �W�K�H���S�D�W�L�H�Q�W��
is presented in Table 2. Following the first menstruation, she 
received hormone replacement therapy. One good quality 
embryo was transferred after the second menstruation using 
�(�����K�H�P�L�K�\�G�U�D�W�H�����(�V�W�U�R�I�H�P�������P�J�����1�R�Y�D�Q�R�U�G�L�V�N���7�X�U�N�H�\�����Z�L�W�K���D��
thawing protocol. This procedure resulted in pregnancy. At the 
time of writing, the patient was in her 13th week of pregnancy.

Discussion

�,�Q�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �+�+���� �W�K�H�� �D�L�P�� �R�I�� �W�U�H�D�W�P�H�Q�W�� �L�V�� �W�R�� �D�F�K�L�H�Y�H�� �D��
single pregnancy through monofollicular development with 
stimulation and coitus or IUI. When ovulation induction and/
�R�U�� �,�8�,�� �I�D�L�O�V�� �R�U�� �D�G�G�L�W�L�R�Q�D�O�� �S�D�W�K�R�O�R�J�\�� ���H���J���� �W�X�E�D�O�� �R�E�V�W�U�X�F�W�L�R�Q��
�R�U�� �R�O�L�J�R�V�S�H�U�P�L�D���� �D�F�F�R�P�S�D�Q�L�H�V�� �+�+���� �W�U�H�D�W�P�H�Q�W�� �Z�L�W�K�� �$�5�7�� �L�V��
warranted. The �I�L�U�V�W���S�D�W�L�H�Q�W���K�D�G���V�H�Y�H�U�H���2�+�6�6�����H�Y�H�Q���W�K�R�X�J�K���V�K�H��
had a single ovary. In the second case, response to stimulation 
was received over a long period and finally, an excessive ovarian 

�U�H�V�S�R�Q�V�H���G�H�Y�H�O�R�S�H�G�����+�R�Z�H�Y�H�U�����W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���2�+�6�6���Z�D�V��
�S�U�H�Y�H�Q�W�H�G���E�\���S�H�U�I�R�U�P�L�Q�J���D�Q���*�Q�5�+���D�J�R�Q�L�V�W���V�W�L�P�X�O�D�W�L�R�Q���W�H�V�W���R�Q��
the first day of treatment.
A fresh embryo was transferred to the first patient according to 
�R�X�U���,�9�)���W�H�D�P�·�V���G�H�F�L�V�L�R�Q�����V�R�F�L�D�O���U�H�D�V�R�Q�V�����D�Q�G���O�R�Z���U�L�V�N���R�I���2�+�6�6����
�$�O�W�K�R�X�J�K���H�D�U�O�\���2�+�6�6���G�H�Y�H�O�R�S�P�H�Q�W���G�L�G���Q�R�W���R�F�F�X�U�����L�W���G�H�Y�H�O�R�S�H�G��
�Z�L�W�K���W�K�H���E�H�J�L�Q�Q�L�Q�J���R�I���W�K�H���S�U�H�J�Q�D�Q�F�\���D�V���O�D�W�H���2�+�6�6���Z�L�W�K���D���O�R�Q�J��
recovery duration lasting until the 13th week of the pregnancy. 
�,�Q�W�H�U�H�V�W�L�Q�J�O�\�����V�K�H���K�D�G���D���Y�H�U�\���V�H�U�L�R�X�V���2�+�6�6���F�O�L�Q�L�F���D�O�W�K�R�X�J�K���V�K�H��
�K�D�G���D���V�L�Q�J�O�H���V�P�D�O�O���V�L�]�H�G���R�Y�D�U�\�����6�R�P�H���������������O�L�W�U�H�V���R�I���D�F�L�G�L�F���I�O�X�L�G��
was aspirated via repeated paracentesis. If the ET was cancelled, 
�2�+�6�6���D�Q�G���L�W�V���F�R�Q�V�H�T�X�H�Q�F�H�V���Z�R�X�O�G���Q�R�W���R�F�F�X�U�����7�K�L�V���F�D�V�H���O�H�G���X�V��
�W�R���U�H�F�R�Q�V�L�G�H�U���W�K�H���P�D�Q�D�J�H�P�H�Q�W���R�I���S�D�W�L�H�Q�W�V���Z�L�W�K���+�+���Z�L�W�K���D���K�\�S�H�U��
response to controlled ovarian stimulation.
�3�D�W�L�H�Q�W�V���Z�L�W�K���+�+���D�U�H���L�Q�F�O�X�G�H�G���L�Q���D���K�H�W�H�U�R�J�H�Q�H�R�X�V���S�R�S�X�O�D�W�L�R�Q��
from the point of ovarian stimulation. Although the patients 
have the same clinical findings, their response to ovarian 
stimulation may be hyper, normal or poor. Both ovaries can be 
�Y�L�V�X�D�O�L�]�H�G���D�V���K�\�S�R�S�O�D�V�L�F���L�Q���X�O�W�U�D�V�R�Q�R�J�U�D�S�K�L�F���H�Y�D�O�X�D�W�L�R�Q�����K�H�Q�F�H����
counting antral follicles is quite challenging. The prediction of 
the response to gonadotropins is challenging because the exact 
number of antral follicles cannot be identified and the levels of 
gonadotropins are below normal ranges���������� �$�0�+���R�Q�O�\�� �U�H�I�O�H�F�W�V��
�W�K�H���J�U�R�Z�L�Q�J���I�R�O�O�L�F�X�O�D�U���S�R�R�O���U�H�V�S�R�Q�V�L�Y�H���W�R���J�R�Q�D�G�R�W�U�R�S�L�Q�V�����+�H�Q�F�H����
conditions that cause a permanent or sustained interruption 
�R�I�� �J�R�Q�D�G�R�W�U�R�S�L�Q�� �U�H�O�H�D�V�H�� �P�D�\�� �O�H�D�G�� �W�R�� �G�H�F�U�H�D�V�H�G�� �$�0�+�� �O�H�Y�H�O�V����
�7�K�H�U�H�I�R�U�H�����$�0�+���L�V���Q�R�W���D���S�U�R�S�H�U���S�U�H�G�L�F�W�R�U���R�I���R�Y�D�U�L�D�Q���U�H�V�H�U�Y�H���L�Q��
�S�D�W�L�H�Q�W�V���Z�L�W�K���+�+�����Z�K�L�F�K���P�D�\���X�Q�G�H�U�H�V�W�L�P�D�W�H���W�K�H���H�[�D�F�W���R�Y�D�U�L�D�Q��
reserve������. Determining the ovarian response before treatment 
is vital to provide acceptable rates of pregnancy with minimal 
adverse effects. Unfortunately, there is no reliable indicator for 
�R�Y�D�U�L�D�Q���U�H�V�S�R�Q�V�H���L�Q���S�D�W�L�H�Q�W�V���Z�L�W�K���+�+���H�[�F�H�S�W���D�J�H������.
A high dose and long duration are needed during stimulation, 
�Z�K�L�F�K���L�Q�F�U�H�D�V�H�V���W�K�H���U�L�V�N���R�I���2�+�6�6���E�H�F�D�X�V�H���R�Y�D�U�L�H�V���D�U�H���G�R�U�P�D�Q�W��
and doubt of developing poor-response. It was stated that the 
ovarian stimulation duration could range from 12 to 54 days������. 
On the other hand, despite the application of a high dose, 
�2�+�6�6���G�H�Y�H�O�R�S�P�H�Q�W���L�V���T�X�L�W�H���U�D�U�H���L�Q���S�D�W�L�H�Q�W�V���Z�L�W�K���+�+����������������������. If 
�2�+�6�6���R�F�F�X�U�V�����W�K�H���F�O�L�Q�L�F�D�O���F�R�Q�G�L�W�L�R�Q���F�D�Q���E�H���O�L�I�H���W�K�U�H�D�W�H�Q�L�Q�J�����D�V��
in our first case.
Kuroda et al.�����������W�U�D�Q�V�I�H�U�U�H�G���D���V�L�Q�J�O�H���I�U�R�]�H�Q���H�P�E�U�\�R���Z�L�W�K���D���I�U�H�H�]�H��
�D�O�O���V�W�U�D�W�H�J�\���W�R���S�D�W�L�H�Q�W�V���Z�L�W�K���+�+���W�R���D�Y�R�L�G���W�K�H���D�G�Y�H�U�V�H���H�I�I�H�F�W�V���R�I���D��
fresh cycle on endometrial receptivity. They wanted to prevent 
a decreased response; therefore, the final oocyte was maturated 
�Z�L�W�K�� �K�&�*���� �D�I�W�H�U�� �F�R�Q�V�L�G�H�U�L�Q�J�� �W�K�H�� �Q�R�Q���H�[�L�V�W�H�Q�F�H�� �R�I�� �2�+�6�6�� �L�Q��
�S�U�H�Y�L�R�X�V���,�9�)���F�\�F�O�H�V�����7�K�H�\���G�L�G���Q�R�W���H�Q�F�R�X�Q�W�H�U���D�Q�\���V�H�Y�H�U�H���2�+�6�6��
�L�Q�� �W�K�H�L�U�� �V�W�X�G�L�H�V���� �'�H�V�S�L�W�H�� �X�V�L�Q�J�� �W�K�H�� �I�U�H�H�]�H���D�O�O�� �V�W�U�D�W�H�J�\�� �L�Q�� �K�L�V��
study, Kuroda et al.�����������G�L�G���Q�R�W���H�P�S�O�R�\���*�Q�5�+�����Z�K�L�F�K���L�V���W�K�H���P�D�L�Q��
�W�U�L�J�J�H�U���D�J�H�Q�W�����7�K�H���P�D�M�R�U���U�H�D�V�R�Q���Z�D�V���W�R���H�O�L�P�L�Q�D�W�H���W�K�H���S�R�V�V�L�E�L�O�L�W�\��
of a decreased response with agonist triggering.
�7�K�H�� �F�D�X�V�H�� �R�I�� �+�+�� �F�D�Q�� �E�H�� �G�H�W�H�F�W�H�G�� �E�\�� �O�R�R�N�L�Q�J�� �D�W�� �/�+�� �D�Q�G�� �)�6�+��
�S�H�D�N���O�H�Y�H�O�V�����D�I�W�H�U���D���*�Q�5�+���D�J�R�Q�L�V�W���V�W�L�P�X�O�D�W�L�R�Q���W�H�V�W��������. No cut-off 
�Y�D�O�X�H�V���I�R�U���/�+���R�U���)�6�+���S�H�D�N���K�D�Y�H���E�H�H�Q���L�Q�G�L�F�D�W�H�G�����$�Q���L�Q�F�U�H�D�V�H���L�Q��

�7�D�E�O�H�� ���� In vitro�� �I�H�U�W�L�O�L�]�D�W�L�R�Q�� �R�X�W�F�R�P�H�V�� �R�I�� �W�Z�R�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K��
hypogonadotropic hypogonadism

Case 1 
���2�+�6�6��

Case 2 
���*�Q�5�+���$�J���W�U�L�J�J�H�U��

�'�D�\�V���R�I���V�W�L�P�X�O�D�W�L�R�Q�����G�D�\��13 21

�*�R�Q�D�G�R�W�U�R�S�L�Q���V�W�D�U�W���G�R�V�H�����,�8��300 225

�7�R�W�D�O���J�R�Q�D�G�R�W�U�R�S�L�Q���G�R�V�H�����,�8��3150 6625

�(�V�W�U�D�G�L�R�O���R�Q���W�U�L�J�J�H�U���G�D�\�����S�J���P�/��5695 7797

�1�R�����R�I���R�R�F�\�W�H�V���U�H�W�U�L�H�Y�H�G�����Q��10 32

�1�R�����R�I���R�R�F�\�W�H�V���W�K�D�W���P�D�W�X�U�H�G�����Q��7 23

�1�R�����R�I���I�H�U�W�L�O�L�]�H�G���R�R�F�\�W�H�V�����Q��6 19

�1�R�����R�I���W�U�D�Q�V�I�H�U�U�H�G���H�P�E�U�\�R�����V�������Q��2 1

�1�R�����R�I���F�U�\�R�S�U�H�V�H�U�Y�H�G���H�P�E�U�\�R�V�����Q��3 12

�2�+�6�6�����2�Y�D�U�L�D�Q���+�\�S�H�U�V�W�L�P�X�O�D�W�L�R�Q���V�\�Q�G�U�R�P�H�����*�Q�5�+�����*�R�Q�D�G�R�W�U�R�S�L�Q���U�H�O�H�D�V�L�Q�J���K�R�U�P�R�Q�H
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the peak equal or more than twofold is considered sufficient 
for maturation. This test would show a problem either with 
�S�L�W�X�L�W�D�U�\�� �*�Q�5�+�� �U�H�F�H�S�W�R�U�V�� �R�U�� �Z�L�W�K�� �*�Q�5�+�� �S�U�R�G�X�F�W�L�R�Q�� �L�Q�� �W�K�H��
�K�\�S�R�W�K�D�O�D�P�X�V���� �,�I�� �W�K�H�� �F�R�Q�G�L�W�L�R�Q�� �L�V�� �F�D�X�V�H�G�� �E�\�� �S�L�W�X�L�W�D�U�\�� �*�Q�5�+��
�U�H�F�H�S�W�R�U�V���� �/�+�� �D�Q�G�� �)�6�+�� �O�H�Y�H�O�V�� �Z�L�O�O�� �Q�R�W�� �L�Q�F�U�H�D�V�H���� �E�X�W�� �L�I�� �L�W�� �L�V��
�F�D�X�V�H�G���E�\���*�Q�5�+�����S�U�R�G�X�F�W�L�R�Q���J�R�Q�D�G�R�W�U�R�S�L�Q���O�H�Y�H�O�V���Z�L�O�O���L�Q�F�U�H�D�V�H����
�)�X�U�W�K�H�U�P�R�U�H�����H�Y�H�Q���L�Q���Z�R�P�H�Q���Z�L�W�K���*�Q�5�+���U�H�F�H�S�W�R�U���P�X�W�D�W�L�R�Q�V����
gonadotropin levels were detected to be increased like healthy 
controls in a previous study�������������:�R�P�H�Q���F�D�U�U�\�L�Q�J���*�Q�5�+���U�H�F�H�S�W�R�U��
mutations were indicated to ovulate either spontaneously or 
�L�Q�� �U�H�V�S�R�Q�V�H�� �W�R�� �S�X�O�V�D�W�L�O�H�� �*�Q�5�+�� �D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�� �Y�L�D�� �D�� �S�R�U�W�D�E�O�H��
pump��������.
In our second case, it was planned to start the stimulation with 
high-dose gonadotropin because her BMI was high and no 
response was obtained despite long-term gonadotropin use in 
�W�K�H���S�U�H�Y�L�R�X�V���,�8�,���F�\�F�O�H�����7�K�H���S�R�V�V�L�E�L�O�L�W�\���R�I���W�U�L�J�J�H�U�L�Q�J���Z�L�W�K���*�Q�5�+��
�D�J�R�Q�L�V�W���Z�D�V���F�R�Q�V�L�G�H�U�H�G���G�X�H���W�R���W�K�H���U�L�V�N���R�I���2�+�6�6�����*�Q�5�+���D�J�R�Q�L�V�W��
triggering was performed knowing that the patient would 
�U�H�V�S�R�Q�G�� �E�H�F�D�X�V�H�� �W�K�H�� �/�+�� �L�Q�F�U�H�P�H�Q�W�� �Z�D�V�� �R�E�V�H�U�Y�H�G���R�Q�� �W�K�H�� �I�L�U�V�W��
�G�D�\�� �R�I�� �W�K�H�� �*�Q�5�+�� �V�W�L�P�X�O�D�W�L�R�Q�� �W�H�V�W���� �7�K�X�V���� �2�+�6�6�� �G�H�Y�H�O�R�S�P�H�Q�W��
was prevented and a healthy pregnancy was acquired in the 
�V�H�F�R�Q�G���F�D�V�H�����,�I���/�+���U�H�V�S�R�Q�V�H���F�D�Q�Q�R�W���E�H���R�E�W�D�L�Q�H�G���D�I�W�H�U���D���*�Q�5�+��
�V�W�L�P�X�O�D�W�L�R�Q���W�H�V�W�����F�R�P�E�L�Q�H�G���X�V�H���R�I���D�O�W�H�U�Q�D�W�L�Y�H���2�+�6�6���S�U�H�Y�H�Q�W�L�R�Q��
�P�H�W�K�R�G�V���L�V���V�X�J�J�H�V�W�H�G����������
�(�D�U�O�\�� �R�U�� �O�D�W�H�� �2�+�6�6�� �F�D�Q�� �G�H�Y�H�O�R�S�� �L�Q�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �+�+���� �6�H�Y�H�U�H��
�2�+�6�6���F�D�Q���E�H���S�U�H�Y�H�Q�W�H�G���Z�L�W�K���*�Q�5�+���D�J�R�Q�L�V�W���W�U�L�J�J�H�U�L�Q�J���L�Q�V�W�H�D�G��
�R�I���K�&�*���W�U�L�J�J�H�U�L�Q�J���L�Q���S�D�W�L�H�Q�W�V���Z�L�W�K���+�+���Z�L�W�K���D���K�\�S�H�U���U�H�V�S�R�Q�V�H����
�7�K�H�� �X�V�H�� �R�I�� �D�� �*�Q�5�+�� �V�W�L�P�X�O�D�W�L�R�Q�� �W�H�V�W�� �Z�L�O�O�� �E�H�� �Y�H�U�\�� �K�H�O�S�I�X�O�� �I�R�U��
�W�K�H�� �V�H�O�H�F�W�L�R�Q�� �R�I�� �S�D�W�L�H�Q�W�V�� �Z�K�R�� �Z�L�O�O�� �U�H�V�S�R�Q�G�� �W�R�� �*�Q�5�+�� �D�J�R�Q�L�V�W��
triggering before controlled ovarian stimulation cycles in 
�S�D�W�L�H�Q�W�V���Z�L�W�K���+�+��
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�'�H�D�U���(�G�L�W�R�U��

I read the article, “Relation between uterine morphology and 
the severity of primary dysmenorrhea”������ with interest. Although 
the etiologic factors in primary dysmenorrhea are covered in the 
article, the role of muscle structures in etiology is not mentied. 
In this article, we would like to discuss the rectus abdominis 
�P�X�V�F�O�H�� �D�Q�G�� �L�W�V�� �P�\�R�I�D�V�F�L�D�O�� �W�U�L�J�J�H�U�� �S�R�L�Q�W�� ���0�7�U�3������ �Z�K�L�F�K�� �L�V��
another underdiagnosed cause of primary dysmenorrhea and 
abdominal wall pain.
The rectus abdominis muscle extends from the pubic symphysis 
and tubercle as a beam and ends at the anterolateral aspect 
of the xiphoid process and superiorly in three fragments of 
the costal cartilages of the ribs 5-7������. The rectus abdominis 
�P�X�V�F�O�H�� �I�D�F�L�O�L�W�D�W�H�V�� �I�O�H�[�L�R�Q�� �R�I�� �W�K�H�� �W�U�X�Q�N�� �D�Q�G�� �V�W�D�E�L�O�L�]�H�V�� �W�K�H��
pelvis. Contributing to the increased abdominal pressure with 
other abdominal muscles, it also plays a role in micturition, 
defecation, vomiting, and childbirth. MTrPs of the rectus 
abdominis muscle have been associated with pathologies such 
as pain in the abdominal wall and primary dysmenorrhea����������.
Primary dysmenorrhea is a frequently encountered condition that 
reduces the quality of life of the patient and considerably impacts 
the economy of the healthcare system. Primary dysmenorrhea 
is a recurrent, cramping pain in the lower abdomen occurring 
during menstruation without any pelvic pathology������. Medical 
treatments, yoga, pilates and stretching exercises, massage 
techniques for soft tissues, and invasive approaches can be used 

to treat primary dysmenorrhea������. According to the literature, 
�*�D�X�E�H�F�D���*�L�O�D�U�U�D�Q�]���H�W���D�O�������� administered placebo-controlled dry 
needle treatment for MTrP of the rectus abdominis muscle in 
�S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �S�U�L�P�D�U�\�� �G�\�V�P�H�Q�R�U�U�K�H�D���� �0�R�U�H�R�Y�H�U���� �+�X�D�Q�J�� �D�Q�G��
�/�L�X�������� �S�H�U�I�R�U�P�H�G���O�R�F�D�O���D�Q�H�V�W�K�H�W�L�F�� �L�Q�M�H�F�W�L�R�Q���W�K�H�U�D�S�\�� �W�R���W�U�H�D�W���W�K�H��
MTrPs of the rectus abdominis and oblique muscles in patients 
with primary dysmenorrhea.
As observed by physicians, abdominal pain has been most 
frequently associated with intraabdominal pathologies. 
Therefore, numerous consultations and tests are required, 
and abdominal surgeries are occasionally performed, although 
the necessity thereof is debatable������. When patients cannot 
find a remedy for their pain, they visit various clinics for 
examinations, and certain patients are considered to have 
psychiatric disorders. In fact, MTrP of the rectus abdominis 
muscle causes abdominal wall pain. Muscolino EJ detected the 
MTrP of the rectus abdominis muscle in a patient with Crohn’s 
disease who had a complex history of medical treatments and 
clinical courses������. A stretching exercise program for the relevant 
muscle was used to treat this patient.
�7�K�H���G�L�D�J�Q�R�V�L�V���R�I���0�7�U�3���L�V���X�Q�G�H�U���U�H�F�R�J�Q�L�]�H�G���L�Q���F�O�L�Q�L�F�D�O���S�U�D�F�W�L�F�H����
�2�Q�� �H�[�D�P�L�Q�D�W�L�R�Q���� �W�K�H�� �S�R�V�V�L�E�L�O�L�W�\�� �R�I�� �0�7�U�3�� �O�R�F�D�O�L�]�D�W�L�R�Q�� �L�Q�� �H�D�F�K��
muscle should be considered. MTrPs of the rectus abdominis 
and related muscles can have different clinical manifestations. 
These patients should be thoroughly evaluated and appropriate 
�W�U�H�D�W�P�H�Q�W�� �P�R�G�D�O�L�W�L�H�V�� �V�K�R�X�O�G�� �E�H�� �X�V�H�G���� �7�K�H�U�H�I�R�U�H���� �U�D�Q�G�R�P�L�]�H�G��
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controlled studies with a long-term follow-up are required in 
this field.
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