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In the fertility preservation programs, ovarian cryopreservation is usually offered when 
the risk of premature ovarian failure is high (>30–50%) while the risk of ovarian metas-
tasis is low. According to the guidelines, it must be done before the patient receives 
chemotherapy. A 22-year-old girl with acute lymphocytic leukemia was a candidate 
for ovarian cryopreservation after 6 months of chemotherapy. Despite chemotherapy, 
the anti-Mullerian hormone survey was within normal range. Ovarian tissue cryopres-
ervation was done. In the histology survey, follicular density was 7.48. This case shows 
that only having a history of chemotherapy does not exclude the patient from the 
fertility preservation program. Regarding referring the patients for fertility preserva-
tion, cumulative factors such as a history of gonadotoxic treatment, age, and treat-
ment protocol should be considered. In addition, the case was negative for assessing 
of CD45 marker. New data may challenge previous strict criteria, and extend the indi-
cations of this effective method in preserving fertility among cancer patients.
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Introduction
Nowadays, there is a strong interest in the long-term effects 
of chemo- or radiotherapy on the future fertility of cancer 
patients.1,2 Evidence-based clinical practice guidelines are 
needed to reach high-quality uniform care in the cancer 
patients and to decrease divisions in practice and costs.2  

Many guidelines describe the circumstances under which 
fertility preservation is needed to be discussed and for 
which patients the ovarian cryopreservation may be appro-
priate. Nevertheless, there is a significant heterogeneity 
between different groups in the selection criteria for ovar-
ian cryopreservation, such as age limits or a history of 
chemotherapy. One of them is a guideline published after 
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multidisciplinary discussion in 1996 and slightly revised in 
2000 (Edinburgh Criteria).3 Some guidelines were also pub-
lished by both the American Society of Clinical Oncology and 
the American Society of Reproductive Medicine.4 According 
to many of them, fertility preservation must be done before 
chemotherapy.

In this case, a patient referred to our fertility center for 
ovarian tissue cryopreservation, after 6 months of chemo-
therapy. Was the patient a good candidate for fertility pres-
ervation according to the guidelines? Also because of the 
potential risk for reintroducing disease after the remission, 
this case is the most controversial case for ovarian cryopres-
ervation and transplantation. CD45 or leukocyte common 
antigen is a marker to evaluate the presence of leukemic cells 
in the cryopreserved ovarian tissue.

Case History
A young girl diagnosed with acute lymphocytic leukemia 
was referred to our institute for ovarian cryopreservation.  
The patient had undergone 15 sessions of chemotherapy with 
30 mg vincristine and 975 mg adriamycin before referring 
for fertility preservation. The next plan for her was hema-
topoietic stem cell transplantation (HSCT). A big question 
was this: if the patient had enough ovarian reservation after 
receiving chemotherapy? With the aim of a further survey of 
the fertility situation, an anti-Mullerian hormone (AMH) sur-
vey was also requested, which was within the normal range 
(3.66 ng/mL). It showed premenopausal ovarian function, 
which is in accordance with the Backhus’ criteria.4 However, 
if she was married, we would propose ovarian hyperstimu-
lation followed by follicular puncture and fertilization with 
the husband’s sperm. Because she was single, actually the 
best approach for the patient was cryopreservation of the 
gametes. We planned for vitrification of oocytes and ovarian 
tissue.

After laparoscopic incision, ovarian tissue was transferred 
to our institute. We aspirated the follicles for oocyte rescue. 
All detectable antral follicles were aspirated. Eight germinal 
vesicle oocytes were cultured in in vitro maturation medium 
(IVM) (sage, IVF) maturation medium (SAGE, IVF) supple-
mented with 75 mIU/mL follicle-stimulating hormone and 
75 mIU/mL luteinizing hormone (Ferring). After 48-hour 
incubation, one oocyte reached to metaphase II stage and 
was cryopreserved using RapidVit Cleave (Vitrolife, Goteborg, 
Sweden), and the ovarian cortex was frozen simultaneously 
for the posttreatment fertility options. A total of 11 cortical 
fragments were isolated with a volume of 550 mm3. A writ-
ten informed consent was taken in agreement to donate one 
ovarian biopsy for histological study. This study was approved 

by the Ethics Committee of Research and Clinical Center for 
Reproductive Medicine (ir.ssu.rsi.rec.1395.22). One piece 
was taken for the histological evaluation. For this purpose, 
we divided this fragment into two parts. One was fixed in 
formalin and the other was frozen. The fresh and warmed 
tissue was placed in 7% formalin for the next histology (H&E) 
and immunohistolodic (CD45) evaluations. All evaluated sec-
tions were negative for presence of malignant cells or CD45 
marker. The contamination was assessed in both extra- and 
intravascular spaces within the tissue.

Follicular Density
All the primordial follicles were counted in the fresh and 
thawed fragments. Follicular density was calculated. 
Follicular density (►Fig. 1) was 7.48 in the fresh and 3.76 in 
the thawed ovary (in 250 mm2) (►Table  1). After warming 
immunostaining was done also for detecting CD45. All evalu-
ated sections were negative for presence of malignant cells or 
CD45 marker (►Fig. 2).

Table 1   Numbers and density of primordial follicles in each group

Primordial Fragments Total Volume Density

Fresh 347 11 2,717 275 7.48

Cryopreserved 188 11 1,738 275 3.76

Fig. 1  Primordial and primary follicles. (a) Fresh primary follicle. 
Original magnification ×40. (b) Cryopreserved primordial follicles. 
Original magnification ×20.

Fig. 2  CD45 negative. Original magnification ×20.
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Discussion
This study showed that a patient who had received chemo-
therapy, still, had enough ovarian reservation for fertility 
preservation. Therefore, a history of chemotherapy alone 
is not a sufficient reason for being a contraindication of 
ovarian cryopreservation. Another study also reported that  
a history of cancer is not a strong reason for the patient’s 
sterility.5 Hormone and histology survey confirmed that 
this case had enough ovarian reservation for fertility pres-
ervation. However, we used only a single small biopsy of the 
ovarian cortex and it may not be a good indicator of the ovar-
ian total numbers of follicles; it can provide us with some 
diagnostic value. Previous reports that addressed the issue of 
ovarian cryopreservation did not pay attention to the AMH 
level as a criterion for reassurance of premenopausal ovarian 
function.6,7

To the best of our knowledge, there is not an ideal option 
for fertility preservation in postpubertal females with leuke-
mia. However, cryopreservation of ovarian tissue should be 
considered before HSCT.8 In histology survey it wasn’t pos-
itive for both presence of malignant cells, or for CD45. This 
result is true only for the sections that were observed by our 
pathologist colleague. This finding is in accordance with the 
result that evaluated two cases of leukemia after transplan-
tation and reported none of them experienced cancer rein-
troduction in mean 3.18 years follow up. They also believed 
that chemotherapy before ovarian cryopreservation is useful 
in clearance of the peripheral blood and reduction of the risk 
of possible presence of cancer cells in the graft. This is highly 
applicable in leukemic patients who their ovaries must be 
harvested before high-dose chemotherapy that is needed for 
bone marrow transplantation (REF 9). It must be mentioned 
that with use of very sensitive RT-qPCR techniques, low lev-
els of contamination by malignant cells is possible to identify 
in thawed ovarian cortical samples, even from patients in 
complete remission. It is of great importance that physicians 
evaluate practice guidelines, in order to offer an appropriate 
fertility preservation options according to patients clinical 
status, accurate evaluation of risk–benefit ratio, and patient’s 
values. Unless, it is demonstrated that ovarian failure is in 
place, it hypothesizes that adequate ovarian reservation 
exists for fertility cryopreservation, irrespective of age or 
previous treatment regimens.4

In the present study, we used only a single small biopsy 
of ovarian cortex. However, one piece of the ovarian tissue 
may not be a good indicator of the ovarian total number of 
follicles, it can provide us with some diagnostic value. Based 
on Oncofertility Consortium Consensus Statement, even the 
patient may not become infertile, but a shift in her repro-
ductive lifespan which may end by reaching early 30s instead 
of 40s could change her range of choices and quality of life. 
Thus, ovarian tissue cryopreservation indications may be a 
wider spectrum than the patients with high risk of immedi-
ate infertility.

In conclusion, this case shows that only having a history 
of chemotherapy does not exclude the patient from a fertility 
preservation program. Regarding referring the patients to the 
fertility preservation program, a cumulative of factors such 
as age, diagnosis of disease, and treatment protocol should 
be considered, as well as a history of gonadotoxic treatment.

Note
This study was approved by the Research Ethics Committee 
of the Yazd Reproductive Sciences Institute, which follows 
the Helsinki Declaration of 1975.
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