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         Having Children after Surviving Cancer in Childhood or 
Adolescence  –  Results of a Berlin Survey 
 Eigene Kinder nach Krebserkrankung im Kindes- und Jugendalter  –  Ergebnisse 
einer Berliner Umfrage    

  Zusammenfassung 
  &  
  Hintergrund:       Ziel dieser Berliner Umfrage war 
die Erfassung von Kinderwunsch und dessen Er-
f ü llung nach Chemo- / Strahlentherapie bei 752 
ehemaligen Berliner kinderonkologischen Pa-
tienten.  
  Patienten:       Seit 1980 registrierte das Deutsche 
Kinderkrebsregister (DKKR) 752 ehemalige Pa-
tienten, die in einem der Berliner kinderonkolo-
gischen Zentren, HELIOS Klinikum Berlin-Buch 
oder Charit é , behandelt wurden und zum Umfra-
gezeitpunkt mindestens 18 Jahre alt waren.   
  Methoden:       Mit Hilfe des DKKR und der Ein-
wohnermelde ä mter erhielten 574 ehemalige 
Patienten einen 4-seitigen Fragebogen mit Fra-
gen zu Pubert ä tsentwicklung, Fertilit ä t, Kinder-
wunsch und dessen Erf ü llung sowie zum Ge-
sundheitszustand ihrer Kinder.   
  Ergebnisse:       An der Befragung nahmen 45    %  
(n    =    260) der angeschriebenen Patienten (140 
Frauen, 120 M ä nner) teil, die im Durchschnitt 
24,3 Jahre alt waren. Das durchschnittliche Al-
ter bei Diagnosestellung lag bei 10,9 Jahren. Die 
Pubert ä tsentwicklung wurde anhand des Auftre-
tens einzelner Pubert ä tsmerkmale erfragt. 77    %  
der Umfrageteilnehmer gaben an, generell einen 
Kinderwunsch zu haben. Gr ü nde, keine Kinder 
haben zu wollen, waren unter anderem  „ noch zu 
fr ü h “  (67    % ),  „ Angst, Kind bekommt auch Krebs “  
(9    % ),  „ Angst vor erneutem Ausbruch der eige-
nen Krankheit “  (6    % ). 74 Patientinnen gaben 
Auskunft  ü ber eine vor ü bergehende sekund ä re 
Amenorrhoe. 25 Patientinnen hatten eine se-
kund ä re Amenorrhoe nach Chemo- und Strah-
lentherapie, die zwischen einem und 30 Mona-
ten andauerte. Von 136 Teilnehmerinnen gaben 
5 an, bereits in den Wechseljahren zu sein. Ins-
gesamt 17    %  der Teilnehmerinnen / Partnerinnen 
der m ä nnlichen Teilnehmer waren schon einmal 
schwanger. Die Fehlgeburtenrate betrug 13    % . Es 
wurden von 30 Umfrageteilnehmern 41 Kinder 
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  Abstract 
  &  
  Objective:       To assess the desire to have children, 
the actual number of children, and children ’ s 
health in a survey of 752 adult survivors of pae-
diatric or adolescent cancer in Berlin, Germany.   
  Patients:       The German Childhood Cancer Regis-
try ( Deutsches Kinderkrebsregister , DKKR) listed 
752 paediatric cancer patients who had been 
treated in 1 of the 2 paediatric oncology centres 
in Berlin since 1980 and were 18 years of age or 
older at the time of the survey.  
  Methods:       A 4-page questionnaire assessing 
pubertal development, fertility, the desire to 
have children, the actual number of children, and 
children ’ s health was sent to 574 former patients 
located using data from the DKKR and German 
Residents ’  Registration Offi ce.   
  Results:       In total, 45    %  (n    =    260) of patients (140 
women, 120 men) returned the questionnaire. 
The mean age was 10.9 years at the time of diag-
nosis and 24.3 years at the time of the present 
survey. Various aspects of puberty were assessed 
to evaluate pubertal development. Of all study 
participants, 77    %  indicated a general desire to 
have children. Reasons given for not having chil-
dren included  ‘ Still too early to have children ’  
(67    % ),  ‘ Fear that my child will develop cancer ’  
(9    % ), and  ‘ Fear that cancer will recur ’  (6    % ). Tran-
sient amenorrhoea, lasting from 1 to 30 months, 
occurred in 25 of 74 patients after chemo- and 
radiotherapy. Five of 136 participants indicated 
that they had already reached menopause. Sev-
enteen per cent of all participants or their part-
ners had already been pregnant. The miscarriage 
rate was 13    % . Thirty participants gave birth to or 
fathered a total of 41 children, of whom 40 were 
healthy and 1 was born with a foot deformity 
(Pes equinovarus). Among participants ’  children, 
mean weight at birth was 3 458   g, and mean head 
circumference was 35   cm.   
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 Background 
  &  
 Having children is fundamental to achieving a good quality of 
life for many individuals  [18] , and people with oncological dis-
ease are naturally no exception in this regard  [33] . Following a 
diagnosis of cancer, the prospect of becoming a parent can 
strengthen patients ’  desire for recovery. The patient feels that he 
or she is taken seriously as a whole person with long-term hopes 
for the future  [19] . Some survivors of cancer are unable to fulfi l 
their desire to have children, however, because of gonadal dam-
age induced by chemotherapy or radiation treatment. Indeed, 
studies have shown that amenorrhoea and azoo- / oligospermia 
occur in 10    %  to 50    %  of patients, depending on the type and dose 
of cytotoxic agents used, as well as on the age of the patients in 
question  [4,   25,   31,   37] . Nevertheless, it should be noted that fer-
tility impairment after anti-cancer therapy has only been 
described for some, but not all, types of treatment  [6,   7,   24,   38] . 
 A number of small studies conducted primarily in the areas of 
internal medicine, gynaecology, and urology have shown that, 
aside from radiation treatment, the following 8 drugs can lead to 
fertility impairment: busulfan, carboplatin, cisplatin, cyclophos-
phamide, etoposide, ifosfamide, melphalan, and procarbazine. 
Therapy-optimisation trials in paediatric oncology for patients 
with Ewing ’ s sarcoma, non-Hodgkin ’ s lymphoma, Hodgkin ’ s 
lymphoma, low-grade glioma, nephroblastoma, neuroblastoma, 
osteosarcoma, and soft-tissue sarcoma include these drugs in 
doses that may impair fertility  [9,   29,   35] . 
 Like tumour cells, gametes produced during spermatogenesis 
divide rapidly and are thus also subject to the effects of cytotoxic 
therapy. In men, impaired sperm production in the form of tem-
porary oligospermia occurs at doses as low as 0.1 gray. Higher 
doses lead to a complete cessation of sperm production after a 
dose-dependent period of time. This azoospermia can resolve, 

however, after periods of up to several years. Whereas doses of 
1.5 gray or more generally lead to long-term, or even permanent, 
cessation of sperm production, doses above 4 gray lead to irre-
versible azoospermia  [10] . 
 The cytotoxic effects of chemotherapeutic drugs are dependent 
on a patient ’ s age and pubertal status, as well as on the dosage, 
type, and combination of agents used, and are therefore diffi cult 
to predict. Alkylating agents are considered to be highly gonado-
toxic, leading in one study to prolonged azoospermia in more 
than 90    %  of patients who received maximum doses of cyclo-
phosphamide or procarbazine. Platinum-containing compounds 
can lead to prolonged azoospermia in up to 50    %  of patients. 
Regimens that do not contain high doses of alkylating agents or 
platinum compounds are unlikely to cause persistent azoosper-
mia  [29] . 
 Because the testosterone-producing Leydig cells are more resist-
ant than the seminiferous epithelium to the effects of chemo-
therapy and radiation treatment, testosterone levels  –  and hence 
pubertal development  –  are generally normal even in patients 
with severely impaired spermatogenesis. In prepubertal boys, 
testicular irradiation with doses of more than 20 gray is associ-
ated with impaired Leydig cell function; in postpubertal boys, 
radiation doses of 30 gray or more exert toxic effects on Leydig 
cells  [34] . 
 Data from the literature suggest that the suppression of sperma-
togenesis by chemotherapy is accompanied by a decrease in 
serum levels of inhibin B. The testicular production of inhibin B 
is believed to be dependent on the presence of germ cells within 
the seminiferous tubules. A recent study showed that inhibin B 
levels were a stronger and more independent determinant of 
sperm concentration compared with follicle-stimulating hor-
mone (FSH) levels  [3] . 

  Discussion:       The desire to have children was lower among our 
survey participants than in the general population of the same 
age (77    %  vs. 90    % ). Participants ’  fears that their children might 
develop cancer or that their own cancer might recur are often 
unfounded. Paediatric cancer survivors, relatives, and attending 
physicians should be well informed about this issue by paediat-
ric oncologists. The proportion of miscarriages, mean weight at 
birth, and mean head circumference at birth in our study were 
comparable to the German general population.  
  Outlook:       We intend to conduct a nationwide survey entitled 
 ‘ Fertility after Chemo- and Radiotherapy in Paediatric and Ado-
lescent Patients ’  (FeCt). The aim is to gain valuable data with 
a larger number of participants and more statistical power to 
determine whether specifi c cytotoxic drugs or radiation increase 
the risk of infertility, and if so, at what doses. For the study, the 
DKKR has the addresses of more than 5 000 former patients in 
Germany who are now adults. The results will be used to plan 
future treatment optimisation studies, and to assess the need 
for prophylactic measures in cases where fertility-compromis-
ing therapies are unavoidable. This nationwide survey  ‘ FeCt ’  will 
be supported by the Deutsche Kinderkrebsstiftung.   

geboren bzw. gezeugt, von denen 40 gesund waren und eines 
eine Fu ß fehlstellung (Pes equinovarus) hatte. Das durchschnitt-
liche Geburtsgewicht dieser Kinder war 3 458   g, der durch-
schnittliche Kopfumfang 35   cm.   
  Diskussion:       Die Kinderwunschrate von 77    %  bei den Umfra-
geteilnehmern lag unter der in der altersentsprechenden Ge-
samtbev ö lkerung von 90    % .  Ä ngste wie  „ Angst, Kind bekommt 
auch Krebs “  und  „ Angst vor erneutem Ausbruch der eigenen 
Krankheit “  sind h ä ufi g unbegr ü ndet. Hier ü ber sollten Patienten, 
Angeh ö rige und weiterbehandelnde  Ä rzte durch Kinderonkolo-
gen unbedingt aufgekl ä rt werden. Fehlgeburtenrate, Geburtsge-
wicht und Kopfumfang bei Geburt lagen im Normbereich.  
  Ausblick:       Wir planen eine bundesweite Umfrage zur  „ Fertili-
t ä t nach Chemo- und Strahlentherapie im Kindes- und Jugend-
alter, FeCt “ . Unser Ziel hierbei ist es, mit einer gr ö  ß eren Anzahl 
an Teilnehmern erstmals statistisch abgesicherte Erkenntnisse 
dar ü ber zu gewinnen, ob und in welcher Dosierung die einzel-
nen zytotoxischen Medikamente und Strahlentherapien das 
Infertilit ä tsrisiko p ä diatrisch-onkologischer Patienten erh ö hen. 
Daf ü r liegen dem DKKR Adressen von mehr als 5 000 ehema-
ligen, mittlerweile erwachsenen Patienten vor. Die Ergebnisse 
sollen in die Planung zuk ü nftiger Therapieoptimierungsstudien 
einfl ie ß en. Sind fertilit ä tssch ä digende Bestandteile der Therapie 
unvermeidbar, k ö nnen m ö glicherweise prophylaktische Ma ß -
nahmen empfohlen werden. Die bundesweite Studie ,FeCt ‘  wird 
von der Deutschen Kinderkrebsstiftung gef ö rdert.          
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 Radiotherapy-induced damage to the ovaries is considered to be 
irreversible and can, depending on the dose, lead to infertility 
and amenorrhoea  [17] . Gosden et al. demonstrated the dose-
dependent loss of primordial follicles in mice at increasing doses 
of 0.1, 0.2, and 0.3 gray. This explains why lower doses of radia-
tion can lead to premature ovarian failure, whereas the complete 
loss of ovarian follicles generally occurs at higher doses  [12] . The 
probability of permanent loss of ovarian function rises with 
increasing age at the time of radiotherapy. Women over the age 
of 40 have a smaller pool of oocytes and can expect a permanent 
loss of ovarian function starting at radiation doses of 5 – 6 gray. 
Younger women can tolerate doses of up to 20 gray before com-
plete loss of ovarian function  [27,   36] . Impaired ovarian function 
is defi ned as the failure of puberty to begin or complete, prema-
ture menopause, or the presence of chronically elevated gona-
dotropin levels  [10] . 
 In general, chemotherapy is less toxic to the ovaries than radio-
therapy. The toxicity of cell-cycle-specifi c agents appears to 
affect ovarian follicular growth and maturation. Alkylating 
agents are especially gonadotoxic because they lead to cell death 
independent of cell-cycle function and therefore also affect rest-
ing oocytes. Ovarian biopsies performed in patients undergoing 
cyclophosphamide-based treatment have revealed a loss of 
oocytes accompanied by fi brosis and no evidence of follicular 
maturation  [8,   22,   38] . Cyclophosphamide is the most commonly 
used chemotherapy drug, and because of the frequency of pro-
longed post-treatment amenorrhoea or premature ovarian fail-
ure, it also appears to be the most toxic  [13] . 
 Whereas in men the germinal epithelium and testosterone-pro-
ducing Leydig cells show different levels of resistance to the 
effects of chemotherapy, impaired fertility in women appears to 
be closely related to the production of oestrogen in the thecal 
and granulosa cells of the tertiary follicle, as well as to progesta-
tional hormone production. Destruction of the oocytes in ovar-
ian tissue by chemotherapy or radiation treatment can impair or 
prevent sex steroid production, leading to disturbance of the 
complex and delicate hypothalamic-pituitary-ovarian axis and a 
subsequent rise in FSH levels. Measuring basal serum FSH is thus 
one method for estimating ovarian reserve, with elevated FSH 
levels serving as a sign of ovarian dysfunction  [25] . Current data 
suggest that the anti-M ü llerian hormone (AMH) is a more sensi-
tive measure of ovarian function than FSH  [2] . AMH is expressed 
by granulosa cells in the ovaries of the reproductive age women 
and controls the formation of primary follicles by inhibiting 
excessive follicular recruitment by FSH  [39] . 
 The aim of our survey of adult survivors of paediatric or adoles-
cent cancer in Berlin was to assess age at the onset of puberty 
and menopause, the desire to have children, childless partici-
pants ’  reasons for not having children, course of pregnancy, chil-
dren ’ s health status, the occurrence of transient amenorrhoea, 
and the fi ndings of any fertility tests performed. An additional 
goal was to provide a breakdown of participants with children 
according to the participants ’  respective diagnosis groups.   

 Patients and Methods 
  &  
 We conducted a survey of long-term survivors of paediatric or 
adolescent cancer who had been treated at HELIOS Klinikum 
Berlin-Buch or the Virchow Klinikum of the Charit é  University 
Medical Center in Berlin since 1980. A 4-page questionnaire was 
used to collect information on pubertal development, fertility, 

the desire to have children, the actual number of children, and 
children ’ s health status (questionnaire available at  http://www.
charite.de/paedonko/fect/index_ger.html ). According to the Ger-
man Childhood Cancer Registry ( Deutsches Kinderkrebsregister , 
DKKR), a total of 752 former paediatric cancer patients were 18 
years of age or older at the time of the survey and had been 
treated at 1 of the 2 Berlin hospitals mentioned above. Alto-
gether, 574 of these former patients received a questionnaire; 
178 individuals (24    % ) could not be reached because their cur-
rent address was unknown. In total, 260 former patients (140 
women, 120 men) returned the questionnaire, which represents 
a response rate of 45    %  for individuals whose current place of 
residence was known.   

 Results 
  &  
 The mean age of participants was 10.9 years at the time of diag-
nosis and 24.3 years at the time of the survey. The age distribu-
tion at the time of the survey is shown in    �  �      Fig. 1   for all 260 
participants. 
 Various aspects of puberty were assessed to evaluate pubertal 
development. The mean age of menarche in 138 female partici-
pants was 12.6    ±    1.4 years (9 – 18 years). In addition, a total of 16 
of 138 female participants indicated that their breast develop-
ment had begun  ‘ considerably earlier ’ , 103 indicated that it had 
begun at  ‘ about the same time ’ , and 19 indicated that it had 
begun  ‘ considerably later ’  compared to girls in their age group. 
Finally, a total of 139 female participants provided information 
on the fi rst signs of pubic hair growth, 13 indicating that it had 
appeared  ‘ considerably earlier ’ , 115 that it had appeared at 
 ‘ about the same time ’ , and 11 that it had appeared  ‘ considerably 
later ’  compared to girls in their age group. 
 Pubertal development in male participants was also assessed 
based on the appearance of certain distinguishing characteris-
tics. A total of 5 of 111 male participants indicated that testicular 
enlargement had occurred  ‘ considerably earlier ’ , 97 indicated 
that it had occurred at  ‘ about the same time ’ , and 9 indicated 
that it had occurred  ‘ considerably later ’  compared to boys in 
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  Fig. 1           Age distribution of the 260 participants in the Berlin survey on 
having children after surviving childhood or adolescence cancer.  
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their age group. In addition, a total of 117 male participants pro-
vided information on the fi rst signs of pubic hair growth, 10 
indicating that it had appeared  ‘ considerably earlier ’ , 100 that it 
had appeared at  ‘ about the same time ’ , and 7 that it had appeared 
 ‘ considerably later ’  compared to boys in their age group. The 
mean age at the onset of facial hair growth in 111 male partici-
pants was 15.6    ±    2.1 years (6 – 25 years). 

 In total, 77    %  of the 260 survey participants indicated that they 
had a moderate or strong general desire to have children.    �  �      Fig. 2   
provides a breakdown of participants according to their wishes 
in this regard. 
    �  �      Fig. 3   gives an overview of the reasons why childless partici-
pants did not have children at the time of the survey. 
 By the time of their cancer diagnosis, a total of 74 female par-
ticipants had already attained menarche. A temporary cessation 
of menstruation following anti-cancer treatment was reported 
by 25 female participants, 15 of whom provided information 
about the duration of this secondary amenorrhoea. The different 
durations are shown in    �  �      Fig. 4  . 
 Of 136 female participants, 5 women indicated that they had 
already reached menopause by the ages of 16, 18, 22, 26 and 30 
years old respectively. Moreover, out of 137 female participants, 
13 indicated that they had undergone a fertility test at some 
point in the past. Among the 9 participants who provided infor-
mation on the results, 4 had normal results and 5 had been diag-
nosed with low oestrogen levels. 
 With regard to male participants, 17 of 116 men indicated that 
they had undergone a fertility test at some point in the past. Of 
the 16 who provided information on the results, 4 had normal 
results, 2 had been diagnosed with oligospermia, and 9 had been 
diagnosed with azoospermia. One male participant with an 
intracranial germ cell tumour was diagnosed with increased tes-
tosterone levels. 
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  Fig. 2           General desire to have children among the 260 participants in the 
Berlin survey.  
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  Fig. 3           Gives an overview of the reasons why 
childless participants had not had children by the 
time of the survey.  
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  Fig. 4           Duration of temporary amenorrhoea 
among 25 female study participants after chemo- 
and / or radiotherapy.  
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 The use of artifi cial insemination was reported by only 1 male 
participant, who together with his partner had unsuccessfully 
attempted to achieve pregnancy by means of intracytoplasmic 
sperm injection (ICSI). Another male participant indicated that 
he and his partner were planning to use artifi cial insemination 
at some point in the future. 
 Of the 260 survey participants, a total of 44 individuals (or their 
partners) achieved pregnancy. All pregnancies were conceived 
naturally. The following bar diagram (   �  �      Fig. 5  ) shows the course 
of pregnancy in these cases. 
 Thirty participants gave birth to or fathered a total of 41 children, 
of whom 40 were healthy and 1 was born with a foot deformity 
(Pes equinovarus). The cause of the foot deformity is unclear. 
 The following fi gure provides a breakdown of participants with 
children according to the participants ’  respective diagnosis 
groups, based on data from the DKKR (   �  �      Fig. 6  ).   

 Discussion 
  &  
 The relatively young age of participants at the time of the survey 
is due primarily to the fact that the DKKR did not begin its sys-
tematic collection of data on patients and their addresses until 

1980. As a result, many of the individuals in the registry have not 
yet reached the age groups 31 – 35, 36 – 40, or 41 – 45. The oldest 
persons currently registered with the DKKR are in their early 
forties. In addition, the addresses of younger persons are more 
likely to be current than the addresses of older ones. The latter 
are often impossible to locate because of name changes due to 
marriage or multiple changes in place of residence. 
 Compared to the general population of the same age in Germany, 
in which 90    %  of individuals indicate a desire to have children, 
the percentage of survey participants desiring to have children 
was somewhat lower, at 77    %   [18] . 
 Considering the young average age of the participants in our 
survey, it is hardly surprising that the most frequent reason 
given for not having children was that it was  ‘ still too early to 
have children ’ . In contrast, it is noteworthy that a full 9    %  of 
childless participants indicated that they had not had children 
because they feared their children might develop cancer. In gen-
eral, this fear is unfounded, because most paediatric malignan-
cies are not hereditary. Indeed, a strong familial history of can-
cer (e.g. hereditary retinoblastoma or hereditary Wilms ’  tumour) 
or a congenital genetic disorder (e.g. neurofi bromatosis) known 
to increase the risk of developing certain cancers has been diag-
nosed in very few cases of paediatric malignancy  [30] . In several 
large studies, the risk of having children with congenital anoma-
lies or cancer was no higher in former paediatric or adolescent 
cancer patients who had been treated with chemotherapy and /
 or radiation than it was in the general population. Patients with 
a family history of cancer, however, must be viewed separately 
with regard to this risk  [14 – 16,   28] . 
 Furthermore, 6    %  of childless participants stated that they had 
not yet had children because they feared their own cancer might 
recur as a result. To date, however, there is no indication that 
pregnancy increases the risk of cancer relapse  [23] . Patients con-
cerned with their individual probability of remaining free of 
cancer as they grow older should discuss this issue with their 
physicians to help allay unnecessary fears. 
 Mean birth weight and head circumference in the offspring of 
survey participants were within the normal range. The propor-
tion of miscarriages among participants was similar to the 10    %  
to 15    %  average observed in the general population  [7,   11] .   

  Fig. 5           Course of pregnancy in the 44 survey participants (or their 
partners) who became pregnant.  
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ALL = acute lymphatic leukaemia; HL = Hodgkin's lymphoma;  NHL = non-Hodgkin's lymphoma; Osteos. = 
osteosarcoma; Nephrobl. nephroblastoma; PNET = peripheral neuroectodermal tumour; AML = acute myeloid 
leukaemia; RMS rhabdomyosarcoma; Ewings. = Ewings' sarcoma; GGT = gonadal germ-cell tumour; STT = 
soft-tissue tumour; Astrocyt. = astrocytoma; CML = chronic myeloid leukaemia; LCH = Langerhans cell histiocytosis;
Retinoblast. = retinoblastoma; Neuroblast. = neuroblastoma; Burkitt's lymph. = Burkitt's lymphoma; IGT = intracranial 
germ-cell tumour; SAA = severe aplastic anaemia; thyroid carc. = thyroid carcinoma; ben. Terat. = benign teratoma;
oth. symp. nerv. = other tumours of the sympathetic nervous system

  Fig. 6           Distribution of the 30 participants who 
gave birth to or fathered a child (dark upper part).  
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 Conclusions 
  &  
 To obtain statistically robust data on the types and doses of anti-
cancer drugs and radiation therapy that may increase the risk of 
infertility in paediatric oncology patients, we plan to conduct a 
nationwide survey with a larger number of participants. Former 
cancer patients will be contacted using data from the DKKR, 
from therapy-optimisation trials (TOS), and from the German 
Registry for the Documentation of Long-term Sequelae Follow-
ing Radiation Therapy in Children and Youth (RISK)  [5,   20] . This 
nationwide survey ‘Fertility after Chemo- and Radiotherapy in 
Paediatric and Adolescent Patients’ (FeCt) will be supported by 
the Deutsche Kinderkrebsstiftung. 
 The results of the larger survey will be helpful in future optimi-
sation trials and should contribute to keeping the risk of infertil-
ity as low as possible. For cases in which fertility-compromising 
therapies are unavoidable, recommendations will be made con-
cerning prophylactic measures. 
 Pre-treatment sperm cryopreservation in adolescent patients is 
widespread, especially in those who have undergone procar-
bazine treatment  [21] . Semen stored in this manner can be used 
at a later date in assisted conception procedures, such as in-vitro 
fertilisation (IVF) or intracytoplasmic sperm injection (ICSI). In 
some female patients, ovarian tissue has been harvested and 
cryopreserved prior to gonadotoxic treatment such as total body 
irradiation  [32] . The ovarian tissue can be retransplanted at a 
later date, with the goal of preserving hormone production and 
enabling conception through IVF, ICSI, or by natural means. In 
cases where anticancer treatment has damaged the testes, tes-
ticular sperm extraction (TESE) can be performed to try to har-
vest sperm cells for use in IVF or ICSI  [1] . In women, hormone 
treatment can be helpful in achieving or maintaining pregnancy, 
and may be combined when necessary with IVF or ICSI  [25] .   
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