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ABSTRACT

Purpose: The functional and histological changes in the ovarian tissue of 10 female mature rabbits were evaluated
before and after ovarian autografting.

Material and Methods: Preoperative (one month before the autograft) and postoperative (two months after the
autograft) estradiol ( E2) and progesterone ( P) levels were measured, and histological evaluations were performed by
light microscope. One month later, ovarian autografting was performed on the rabbits.

Results: Ovarian tissue was observed in 80% of the transplanted ovarian samples. Both preoperative and postoperative
P values increased from the basal to the late period and the differences were statistically significant. There was no
significant difference between preoperative and postoperative E2 values from the basal to the late period. Preoperative
P values were statistically significantly higher than postoperative P values in all three time periods. Preoperative E2
values were also higher than postoperative E2 values, but the differences were not statistically significant.

Conclusion: If autografting is performed by employing microsurgical technigues, ovarian autografts will have similar
postoperative hormonal function and morphology as in preoperative period.
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OZET

Girig: 10 adet erigkin disi tavsanda otograft 6ncesi ve sonrasi ovaryumda olusan fonksiyonel ve histolojik degisiklikler
degerlendirildi.

Materyal ve Metod: Preoperatif (otografttan bir ay 6nce) ve postoperatif (otograftan iki ay sonra) éstradiol (E2) ve
progesteron (P) seviyeleri Olglildu, akabinde histolojik degerlendirmeler 1sik mikroskobuyla yapildi. Bir ay sonra,
tavsanlarda ovaryum otografti yapildi.

Sonuglar: Ovaryum dokularinin %80’'inde transplante ovaryum &rnekleri gézlendi. Preoperatif ve postoperatif P
degerleri bazaldan ge¢ periyoda dogru artis gosterdi ve farklar istatistiksel olarak anlamlidir. Bazaldan ge¢ periyoda
dogru preoperatif ve postoperatif E2 degerleri arasinda istatistiksel olarak anlamli bir fark yoktur. Her l¢ zaman
periyodunda da preoperatif P degerleri postoperatif P degerlerinden istatiktiksel olarak anlamli sekilde ylksektir.
Preoperatif E2 degeri postoperatif E2 dederine gore yuksektir fakat bu fark istatistiksel olarak anlamli degildir.

Tartisma: Eger otograft islemleri mikrocerrahi yontemleri kullanilarak gergeklestirilirse, postoperatif periyottaki ovaryum
otograftlari preoperatif periyotta oldugu gibi hormonal fonksiyon ve morfoloji gdsterirler.

Anahtar Kelimeler: Ovaryum otografti, ovaryum hormonal fonksiyonu, ovaryum morfolojisi.
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INTRODUCTION

In women the

its

requiring pelvic radiation,
implantation of the ovarian tissue from
normal anatomic place to may be
necessary to prevent any possible damage to
ovaries due to radioactivity. Therefore,
experimental were started to be
conducted on animals (1,2,3). The most important
problem faced in ovarian autografting is
vascularization and refunctioning of the ovary. In
this experimental study, hormonal functions,
neovascularization and follicular growth were
investigated in autografted ovaries.

another

studies

MATERIALS and METHODS:

10 female mature rabbits were included in
this study. The rabbits were separated into
different cages one month before the study to
eliminate any possible pregnancy. The rabbits’
mean age was 10 (6-18) months and their mean
weight was 3000 (2500- 3500) grams. Rabbits
were chosen as subjects of this experiment
because of the ease in inducing ovulation with
gonadotropins at any time in these animals. For
the hormonal studies, blood samples (5 ml) were
taken from the rabbits’ ear vein (preoperative
basal value). Immediately after, 100 IU HCG
(Pregnyl, Organon) I.M. was injected. 5ml. blood
samples were taken from the rabbits’ ear vein 2
hours after (preoperative early value) and 24 hours
after (preoperative late value) the injection. The
levels of estradiol (E2) (pg/ml) and progesterone
(P) (ng/ml) were measured in these blood samples
by the radioimmunoassay (RIA) method.
Approximately one month (25-35 days) after
taking the blood samples for hormonal evaluation,
the same rabbits were operated for ovarian
autografting. In this operation, Ketamin HCL (20
mg/kg) was injected I.M. as an anesthetic. Hair
on the abdominal region of the rabbit was
shaved in supine position. 10 ml of prilocaine
0.5% solution was injected under the skin
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through the median vertical line on which the
incision was later performed. The abdomen was
then opened with a median vertical incision. The
intestines were moved away from the genital
organs. The ovaries were carefully separated from
the fimbrias and the ovarian arteries were
ligatured with 5/0 vicryl. After the ovaries were
separated from the mesosalpinx, they were
grafted onto the iliac psoas muscle with 7/0
vicryl in such a way enabling touching the
peritoneum. The parietal peritoneum was then
sutured with 3/0 vicryl , fascia and skin were
sutured with 0/0 silk sutures.

Approximately 2  months  after the
autografting, 5 ml of blood was taken from each
rabbit for postoperative hormonal evaluation
(postoperative basal) and immediately following
this, 100 IU HCG (Pregnyl, Organon) I.M. was
injected. 2 hours (postoperative early) and 24
hours (postoperative late) later, 5 ml of blood
was retaken. E2 and P values were measured in
these blood samples by the radioimmunoassay
(RIA)  method. Oophorectomy was then
performed on the rabbits duringthe second
laparotomy by employing the same operation and
anesthesia techniques for grafting. The ovarian
graft tissues were evaluated histopathologically.

In this operation, intra-abdominal organs
were examined for adhesion. The macroscopic
appearance of the ovaries which underwent
grafting was evaluated for adhesion and follicular
growth. Velamentous adhesion on the psoas
peritoneum was regarded as a minor whereas
the covering of the surface of ovaries with the
peritoneum was considered as a major adhesion.
Oophorectomy was later performed with a sharp
dissection. The ovaries which were taken out were
fixed in Bouin's solution for 4 to 12 hours. Then, 4
micron paraffin tissue sections were stained with
Hematoxylene-Eosine and were examined by
the same pathologist using a Nikon E600 light
microscope. Microphotographs were taken using
a Nikon NFX-35 camera. The hormonal values
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were compared statistically by utilizing the
"repeated measure of analysis of variance"
method. Preoperative basal and postoperative
basal, preoperative early and postoperative early,
preoperative late and postoperative late values of
E2 and P were analyzed with the "matched t-
test". The guidelines for the care and use of
animals approved by the Cukurova University
and were followed throughout the experiments.
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RESULTS

During the laparotomy which was performed
2 months after the autotransplantation, 8 of the
20 ovaries (40%) were found to be smaller.
Macroscopic and/or microscopic follicular growth
was seen in 12 (60%) of the 20 ovaries. (Fig.1).
No adhesion was seen on the surrounding organs
in any of the rabbits. Minor adhesions were found
in 40% and major adhesions were found in 50%
of the transplanted ovaries (Table I).

Fig. 1. Minor adhesions and follicles 2 months after autografts.

Table 1 : Macroscopic evaluation of the ovaries

'The macroscopic appearance of ovaries [Total ovaries

20 %
Shrinkage in size 8 40
Macroscopic follicle 12 60
Minor adhesion 8 40
Major adhesion 10 50

Ovarian tissue was found in 80% of the
transplanted ovaries. During the microscopic
examination of the autografted ovaries; follicles of
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different maturation phases, regressed corpus
luteum and active corpus luteum cysts and
neovascularization were identified. Sclerosis,
fibrosis, granulomatous reaction, cholesterol
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clefts, dystrophic calcification, foreign body giant
cells, lymphoplasmacytic cell infiltration, bleeding
areas were also identified (Fig. 2). Ovarian
tissue was not found in 20% of the transplanted
ovaries. Foreign body giant cells, granulomatous
reaction, dystrophic calcification and fibrous and
adipose tissue were observed on microscopic
examination of the areas where there is not any
ovarian tissue (Fig. 2 and 3).

The hormonal results of this study are given
in Table 2. An increase in preoperative P values
was found from the basal to the late period (Basal:
0.123+0.67, early: 0.565+0.414, late: 0.681+0.370
p=0.000). This difference was statistically
significant. When postoperative p values were
compared (Basal: 0.086+0.041, early:
0.407+0.330,
increase
However,

late: 0.479+0.286, P=0.000), the
statistically
preoperative

was also significant.

when E2 values
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(Basal:386.9+143.7, early:514.1+309.2,
late:539.0+353.4 p=0.388), and postoperative
E2 values (Basal:381.2+150.6, early:359.5+149.2,
late:376.2+217.8 p=0.79) were compared, the
differences were not statistically significant.
Preoperative basal and postoperative basal,
preoperative early and postoperative early,
preoperative late and postoperative late p values
were compared. Preoperative basal, early and
late P values were higher than postoperative p
values, and the differences were statistically

significant. When preoperative basal and
postoperative basal, preoperative early and
postoperative  early, preoperative late and
postoperative late E2 values were compared,

preoperative E2 levels were found to be higher
compared to postoperative E2 levels but the
differences were not statistically significant.

Appearance of Graaf follicle (g) and primordial follicle (p)
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Histiocytes (sm. arrow), clefts incl. chol. crystals (Irg arrow)

Ovarian tissue was found in 80% of the
transplanted ovaries. During the microscopic
examination of the autografted ovaries; follicles of
different maturation phases, regressed corpus
luteum and active corpus luteum cysts and
neovascularization were identified. Sclerosis,
fibrosis, granulomatous reaction, cholesterol
clefts, dystrophic calcification, foreign body giant
cells, lymphoplasmacytic cell infiltration, bleeding
areas were also identified (Fig. 2). Ovarian
tissue was not found in 20% of the transplanted
ovaries. Foreign body giant cells, granulomatous
reaction, dystrophic calcification and fibrous and
adipose tissue were observed on microscopic
examination of the areas where there is not any
ovarian tissue (Fig. 2 and 3).

The hormonal results of this study are given
in Table 2. An increase in preoperative P values
was found from the basal to the late period (Basal:
0.123+0.67, early: 0.565+0.414, late: 0.681+0.370
p=0.000). This difference was statistically
significant. When postoperative p values were
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compared
0.407+0.330,
increase  was
However, when

(Basal:
late: 0.479+0.286, P=0.000), the

0.086+0.041, early:

also statistically  significant.
preoperative E2  values
(Basal:386.9+143.7, early:514.1+309.2,
late:539.0+353.4 p=0.388), and postoperative
E2 values (Basal:381.2+150.6, early:359.5+149.2,
late:376.2+217.8 p=0.79) were compared, the
differences were not statistically significant.
Preoperative basal and postoperative basal,
preoperative early and postoperative early,
preoperative late and postoperative late p values
were compared. Preoperative basal, early and
late P values were higher than postoperative p
values,
significant. When preoperative

and the differences were statistically

basal and

postoperative basal, preoperative early and
postoperative  early, preoperative late and
postoperative late E2 values were compared,

preoperative E2 levels were found to be higher
compared to postoperative E2 levels but the
differences were not statistically significant.
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Table 2 : Hormonal results of the preoperative and postoperative periods.

Preoperative Postoperative
E2 (pg/ml) P (ng/ml) E2 (pg/ml) P (ng/ml)
Rabbits
1 Basal Early Late 409 0.15 163 0.12
412 0.25 118 0.20
1486 1.30 196 0.54
2 Basal Early Late 403 0.18 456 0.15
444 0.54 234 0.20
426 0.60 240 0.35
3 Basal Early Late 468 0.08 719 0.07
1062 0.80 351 0.50
553 0.50 233 0.45
4 Basal Early Late 633 0.06 256 0.05
1062 0.80 351 0.50
553 0.50 233 0.45
5 Basal Early Late 471 0.27 350 0.15
553 0.30 370 0.20
335 0.40 420 0.30
6 Basal Early Late 208 0.09 408 0.07
353 0.20 420 0.15
415 0.60 480 0.35
7 Basal 454 0.11 260 0.09
Early 409 0.20 308 0.14
Late 712 0.25 300 0.20
8 Basal Early Late 122 0.05 380 0.04
110 0.10 390 0.08
300 0.18 270 0.09
9 Basal Early Late 321 0.08 370 0.04
330 0.06 290 0.80
300 1.00 310 0.90
1 Basal Early Late 380 0.16 450 0.08
0 408 1.00 408 0.90
400 0.98 370 0.65
DISCUSSION - ) .
administration of 100 IU HCG, follicles of

In this ovarian autografting experimental
study which was performed on rabbits, eight (40%
) of the 20 transplanted ovaries were found to be
smaller. This was also shown in the study of G.
Maye et al.* in which insufficient nutriton was
regarded as the reason for the shrinking in size
of the four ovaries. Adhesions were also seen in
Maye et al's study® while in our study, we found
minor adhesions in 8 (40%), and major adhesions
in 10 (50%) of the transplanted ovaries. In the
laparotomy, which was performed following the
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various phases were microscopically seen in 12
(60%) of the ovaries. In their study, G. Maye et
al. stated that follicular reserves of transplanted
ovaries were of different quality and quantity®.
They also showed that the quality of stimulation
was an important factor in determining the
growth of ovarian follicles. In order to protect
ovaries from pelvic radiation, M. Leporrier et al.
performed  forearm  subcutaneous  ovarian
autotransplantation to women who had Hodgkin
disease'. These patients were under close
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clinical observation with USG. The researchers
observed that the ovarian cycles continued. A
year later, they got mature oocytes from the

ovaries. YC Yamada transplanted ovaries to
breast fat tissue in patients with cancer and he
showed follicular growth and ovulation via USG
examination, hormonal analysis and basal body
temperaturez. C.Miller et al. obtained mature
oocytes one year after ovarian
autotransplantation which was performed on
patients who would undergo radiotherapy and
chemotherapy because of subdiaphragmatic
lymphoma®. Two years later, they discovered
follicular growth in 2/3 of the transplanted ovaries.

While G. Maye et al. did not find any
ovarian tissue loss in the area where ovaries
were transplanted, ovarian loss was encountered
in 20% of the subjects of this study4. Lesions
seen in ovarian grafting such as fibrosis,
sclerosis, granulomatous reaction, foreign body
giant cells, lymphoplasmacytic cell infiltration,
dystrophic calcification might be reactions which
developed against dead cells resulting from
insufficient nutrition of grafts or they might be
reactions against damaged autografts. These
histological findings were also observed by
G.Maye et al, but neither the rejection nor the
degeneration of grafting was proposed by their
group. Since grafts had thin walls and no vascular
anastomosis was done, they were nourished by
neovascularization. Gunasena et al. reported high
fertility rate after  autologous
transplantation ovaries, before or after
cryopreservations. There was also no report of
significant loss in ovarian size. Bedaiwy MA et al
reported that transplantation of an intact frozen-
thawed ovary was technically feasible and that
immediate restoration of vascular supply and
hormonal function was possible®.

Although the morphological appearance of the
organs gives information about their functions, the
levels of the hormones which were secreted by
active organs is another sign of activity. Basal,
early and late P values were compared in the

in mice

of
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preoperative period. It was found that following
100 IU HCG, there was an increase in
preoperative early and P
comparison to basal p values. This increase was
statistically significant. The same was also valid
for p values in the postoperative period.

This shows that, after the injection of 100 IU HCG,
ovarian follicles are stimulated, ovulation occurs
and corpus luteum is formed. When P values of
the preoperative and postoperative periods were
compared, preoperative values were found to be
significantly higher than postoperative values. This
result indicates a decline in the functioning of the
corpus luteum in transplanted ovaries. G.Maye et
al. reached the same conclusion in their study4.
When E2 levels in preoperative and
postoperative  periods were compared, no
significant difference was found. G. Maye et al also
reported similar results.

Although any major complication was not
encountered in the ovarian autotransplantation
processes, N.L. Davies faced some
complications in 41 of the 1130 female dogs on
which he performed portal vein drainage area
ovarian autotransplantation7.

Callejo et al suggested that hormonal
production could be restored after both fresh and
cryopreserved ovarian transplantation in women?®.
Oktay K and Buyuk E studied ovarian
transplantation in humans and concluded that
ovarian function could be restored by
transplantation of the ovaries. They believe that
the major improvement in the efficiency of
ovarian transplantation is anticipated to come from
research exploring the revascularization processg.
The authors have, in this study, determined the
refunctioning of the ovarian autotransplant
histopathologically and hormonally with hormonal

late values in

functions,  neovascularization, and follicular
growth.
Baird et al’ performed orthotopic

transplantation on sheep and four lambs were
born following grafting. Bordes et al."* reached the
same conclusion with the orthotopic autograft of
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vitrified- warmed hemi-ovaries into ewes and 3
pregnancies occurred. Tryde Schmidt
reported restored ovarian function for several
cycles and sustained development of mature
oocytes in a woman cured of cancer who had an
orthotopic autotransplantation of cryopreserved
ovarian tissue?. Finally, Donnez et al. reported
a live birth following human orthotopic
autotransplantation of cryopreserved ovarian
tissue'®. In vitro fertilization procedures will be
able to be performed with oocytes obtained from
ovarian auto transplantations. In the future,
women who suffer from streak gonad (Turner
syndrome) or women who require chemotherapy
or radiotherapy for the treatment of malignant
diseases will be able to gain their normal
hormonal function with the help of transplants
which will be done with ovarian allografts.

et al

COMMENT

In this study, the corpus luteum of ovarian
autografts secreted less E2 and P. If autografting
is performed by employing microsurgical
techniques, ovarian autografts will have similar
postoperative hormonal function and morphology
as the preoperative period.

CONDENSATION

If autografting is performed by employing
microsurgical techniques, ovarian autografts will
have similar postoperative hormonal function and
morphology as in preoperative period.
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