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Malignant Lymphomas
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Background and Objectives. In order to draw attention
not only to patients affected by a neoplasia, but also to
those who may have problems of sterility, we describe six
women affected by Hodgkin’s disease who had preco-
cious menopause due to chemotherapy and/or radio-
therapy but who were safely delivered of children. These
pregnancies were achieved through oocyte donation, in
vitro fertilization and intrauterine embryo transfer or
oocyte intracytoplasmic insemination.

Design and Methods. During natural or iatrogenic
menopause, the uterus preserves its capacity to respond
to steroidal hormones and to permit implantation and
development of an embryo. Our study concerns six young
females with iatrogenic menopause caused by treatment
of Hodgkin’s disease who carried a pregnancy to term.
The pregnancies were achieved by oocyte donation, in
vitro fertilization and intrauterine embryo transfer or
oocyte intracytoplasmic insemination. Endometrial mat-
uration was obtained by administration of estradiol and
progesterone. Steroidal therapy was administered until
the 13th-14th week in relation to placental function.

Results. Five of  the 6 females underwent Caesarean sec-
tion because of a twin birth or complications during the
third trimester of pregnancy (gestosis). All the delivered
children are, to date, well; their median age is 4 years.

Interpretation and Conclusions. This study confirms the
possibility of women treated for Hodkin’s disease  being
able to carry a pregnancy safely to term with the help of
steroidal therapy. Careful clinical and obstetric surveil-
lance is important. Focusing attention on long-term sur-
vivors of Hodgkin’s disease, we set the goal of improving
the quality of life of these patients, considering their psy-
chophysical well-being as a whole. Greater attention to
the problems of safeguarding fertility in these patients
would be advisable, also in the light of legislative regu-
lation of medical care techniques in various countries.
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About 60-70% of patients affected by Hodgk-
in’s disease achieve recovery. The encouraging
results in terms of prognosis have allowed

attention to be turned to long-term physical and psy-
chosocial sequelae of treatment.1 In fact, some pro-
tocols, above all those including alkylating drugs and
subdiaphragmatic radiotherapy, produced gonadal
damage: azoospermia in men and precocious
menopause in women. In particular, patients with
advanced and subdiaphragmatic Hodgkin’s disease
have a high risk of becoming sterile.2 The damaging
effect of chemotherapy and radiotherapy on the
gonads depends on the patient’s age but may be high
at all ages. The risk of a precocious menopause in
over 39-year old women is substantial.3 Research
carried out in 1981 showed that about 50% of over
25-year old women who had been treated with
MOPP developed precocious menopause within the
following 5 years whereas only 20% of the under
25-year olds did so.4

The data regarding radiation-induced sterility vary
widely. Temporary sterility can occur following a sin-
gle fraction of 1.7-6.4 Gy to the ovaries; permanent
sterility can result from a single fraction of 3.2-10
Gy.5

For years, we have been trying to reduce gonadal
damage to improve the psychological status of these
patients, not only affected by neoplasia but also
informed that there might be a possibility of sterili-
ty. It is obligatory to suggest semen analysis and
freezing to young male patients.6,7 It is not, however,
easy to carry out analogous procedures in female
patients; on the other hand, hormone therapy admin-
istered during cytotoxic treatment, to prevent gonadal
damage, has not produced the expected results.

Lateral or medial transposition of the ovaries pri-
or to pelvic irradiation results in ovarian doses of 4-
5% and 8-10% respectively. The screened ovaries
receive the same dose of radiotherapy. The risk of
ovarian failure increases with ovarian radiation dos-
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es in excess of 5 Gy.8 Ovariorrhexis has been used in
the past with deluding results.5 These data, together
with the risk of extrauterine pregnancy, contraindi-
cate such a method.

Recently oocyte freezing and ovarian tissue cryo-
preservation have been proposed to bypass the effects
of iatrogenic damage to the ovary, but these proce-
dures are still experimental. Nevertheless, during nat-
ural or iatrogenic menopause, the uterus preserves the
capacity to respond to steroidal hormones and to per-
mit implantation and development of an embryo
obtained through oocyte donation and in vitro fertil-
ization.

Oocyte donation, introduced in 1984 to treat pre-
mature ovarian failure, is an assisted reproductive
technique that has an increasing number of indica-
tions, and has now become an accepted method of
family building in many countries. The original indi-
cations for oocyte donation were premature
menopause, genetic disease and inaccessible ovaries;
with the passing of time, several other indications
have been suggested, such as gonadal dysgenesis,
postchemotherapy and radiation castration, recur-
rent abortion, maternal chromosomal abnormalities,
and women in their forties, and post-menopausal
patients in their fifties and recently even in their six-
ties.9-12

The pregnancy rate in these women is comparable
to the group of patients from which the oocytes are
harvested, generally aged less than 35 years, inde-
pendently of the cause for which the oocyte donation
was performed.13 There is concern about the healthy
status of women donating their gametes, and sever-
al recommendations have been suggested in order to
avoid the transmission of infective diseases and
genetically inherited diseases in the offspring.14-19

We describe 6 patients with previous Hodgkin’s dis-
ease who safely carried a pregnancy to term. The
pregnancy was achieved by oocyte donation and in
vitro fertilization and intrauterine embryo transfer or
oocyte intracytoplasmic insemination.

There are few papers reporting on women who
underwent this procedure after therapy for Hodgkin’s
disease. Thus, we believe it may be useful to publish
these data in order to give a message of hope to all
women who have paid the price of precocious
menopause in their struggle against their malignancy.

Design and Methods
The only ideal interval between the end of therapy

for the Hodgkin’s disease and a pregnancy could be
one that respects both the clinical situation of the
patient and satisfies the couple wishes. Nevertheless,
we advise all patients to wait at least 24 months
between the end of the therapy and an eventual preg-
nancy. 

We retrospectively reviewed the series of data from
6 patients affected by Hodgkin’s disease observed in
our Institute between 1972 and 1991. At the time of
diagnosis two patients were adolescent. The patients’
characteristics are presented in Table 1.

All patients had been previously treated with
chemotherapy regimens including alkylating drugs
(procarbazine) and/or subdiaphragmatic radiotherapy
(inverted Y) producing gonadal damage.

The first patient was 12 years old at diagnosis and
had stage II A disease: she received four cycles of
PROVECIP20 chemotherapy and mantle radiotherapy;
the second patient, 12 years old and staged III B, was
treated with six cycles of MOPP, three cycles of ABVD
and subdiaphragmatic radiotherapy. The third patient,
19 years old and staged IV B, received eight cycles of

Table 1. Patient characteristics: from diagnosis of the Hodgkin’s disease to the last follow-up.

Pts Age * Date of Stage Chemo Radio Hormone Date of delivery Month Weight of Gestosis Cesarean Last °
(years) diagnosis therapy therapy (Gy) therapy Sex of delivery neonate section follow-up

(Kg)

P.A. 12 03/72 IIA 4 Provecip Mantle 20 NO 06/89 M F 8th 2.6-1.6 YES YES 168th

F.E. 12 05/79 IIIB 6 MOPP+3 ABVD Inverted Y 44 NO 02/96 M 8th 2.3 NO YES 146th

F.L. 19 05/84 IVB 8 MOPP/ABVD Inverted Y 20 YES 01/93 F 7th 1.3 YES YES 90th

B.M. 22 04/89 IIIA 4 COPP/ABVD Mantle + Inverted Y 30 YES 03/99 F 9th 2.5 NO NO 104th

M.A. 30 03/91 IIIB 8 MOPP/ABVD Mantle + Lumboaortic barr 20 NO 08/87 M F 7th 1.5-1.6 YES YES 64th

L.L. 28 06/91 IIIB 8 OPP/ABVD Mantle + Inverted Y 20 YES 11/98 M 9th 3.8 NO YES 72nd

*At diagnosis of Hodgkin’s disease; ° Calculated from the end of therapy to the date of birth. Abbreviations: Pts= patients; M= male; F= female; Provecip= procarbazine + vin-
blastine + cyclophosphamide + prednisone; MOPP= mechloretamine + vincristine + procarbazine + prednisone; ABVD= adriamycin + bleomycin + vinblastine + dacarbazine;
COPP= cyclophosphamide + vincristine + procarbazine + prednisone; OPP= vincristine + procarbazine + prednisone.
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alternated MOPP/ABVD chemotherapy followed by
subdiaphragmatic and mantle radiotherapy; the
fourth patient, 22 years old and staged III A, was
treated with four cycles of alternated COPP/ABVD plus
mantle and subdiaphragmatic radiotherapy. The fifth
patient, aged 30 and staged IIIB, received eight cycles
of ABVD/MOPP chemotherapy followed by mantle and
subdiaphragmatic radiotherapy. Therefore, 5/6
patients received subdiaphragmatic radiotherapy (one
patient lumboaortic bar and four patients inverted Y)
and all patients achieved complete remission. Mantle
irradiation includes: all supradiaphragmatic lymph
nodes (mediastinal, hilar, axillary, lateral cervical and
supraclavicular lymph nodes); lumboaortic bar
includes: lumboaortic lymph nodes; inverted Y
includes: all subdiaphragmatic lymph nodes (lum-
boaortic, iliac and inguinal lymph nodes), splenic
hilum and the spleen. The uterus is not included in the
irradiation field and the ovaries are screened.

During treatment, 3/6 females had hormone ther-
apy in an attempt to prevent gonadal damage. They
suffered from hypergonadotropic amenorrhea
(FSH>50 mL/U, LH >40 mL/U) as a result of chemo-
therapy and radiotherapy.

Eggs were donated in a private setting after writ-
ten informed consent by patients undergoing oocyte
donation, in vitro fertilization and intrauterine
embryo transfer or an oocyte intracytoplasmic insem-
ination program for tubal disorders or because of
severe infertility factors in the male partner. The
donors’ age ranged between 24 and 36 years, they all
tested negative for HIV, hepatitis B and C, Herpes
virus, cytomegalovirus, syphilis and toxoplasmosis.
Genetic screening was negative for cystic fibrosis,
thalassemia A and B, GSPD deficiency and the kary-
otype was normal.

Controlled ovarian hyperstimulation was achieved
using a long protocol of GnRH agonist and FSH
administration (Metrodin HP 75, Serono, Italy) at a
dosage tailored to the individual patient’s response.
HCG 10,000 IU (Profasi, Serono, Italy) was given to
induce follicular maturation when a consistent rise in
plasma estradiol was identified associated with 3 or
more follicles sized ≥ 17 mm in diameter. Adminis-
tration of HCG was timed to enable oocyte recovery
to be scheduled 35 hours after HCG injection. Oocyte
recovery was performed by transvaginal ultrasound
guided follicular aspiration. Oocyte donation, in vit-
ro fertilization and intrauterine embryo transfer or
oocyte intracytoplasmic insemination procedures
were performed as previously described.

All recipient women were pre-treated with estra-
diol valerate at a dosage of 4-6 mg/day for at least
10 days, synchronized with the donor’s cycle. Proges-

terone administration 50 mg im/day was added 3
days before embryo transfer. A beta-HCG test was
performed 14 days after embryo transfer and prog-
esterone was increased to 200 mg/day in patients
who tested positive.

Results
The six women received 16 attempts of egg dona-

tion. Two patients became pregnant after the first
attempt, 2 after the second, 1 after the third and 1
after the fourth for an overall pregnancy success rate
of 100% and a cycle success rate of 37%. A total of
64 oocytes were used for fertilization by the hus-
bands’ semen. The fertilization rate was 75%, the
cleavage rate was 95%, the number of embryos
transferred per patient was 2.5±0.4 (range 2-4). The
implantation rate was 17%.

Patients delivered 72-168 months (median 97)
after the end of their therapy for Hodgkin’s disease.

Both patients treated in adolescent age had pre-
mature menopause; in one patient the premature
delivery was associated with gestosis. Two women
developed pre-eclampsia during the third trimester of
pregnancy and had a Cesarean section; one patient
gave birth to a female weighing 1,350 g; the second
patient delivered by Cesarean section twin children (a
male weighing 1,500 g and a female weighing 1,600
g). The other two patients carried their pregnancy
safely to term: one gave birth to a female (2,500 g),
the other a male (3,800 g).

There were no major birth defects in the children.
All these children are, to date, healthy and well; their
median age is 4 years (range 1-11 years).

The observations of premature delivery, gestosis and
low birth weight, variably present in all patients,
reflect the negative effect of therapies on uterus.
Data concerning uterine size before the reproductive
program are not available because of the difficult
interpretation of this parameter in women with iatro-
genic hypoestrogenism.

The negative effect on the uterus seems to be cor-
related with the age of patients; in fact, women treat-
ed in adolescence seem to have more substantial uter-
ine damage than women treated in adult age.

Discussion
This study confirms the possibility of women treat-

ed for Hodgkin’s disease having full-term pregnancies
with the help of steroidal therapy and oocyte dona-
tion and shows that careful clinical and obstetric sur-
veillance allows post-chemotherapy sterility to be
overcome. As widely recognized, egg donation can be
the solution to fertility problems in patients with pre-
mature ovarian failure. In particular the possibility of
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having children has become an important goal in
patients with hematologic neoplasias, a long expec-
tation of life and a chance of total recovery. Although
some alternative methods have been suggested, such
as oocyte freezing and ovarian tissue cryopreserva-
tion, to date these procedures are still under investi-
gation and they have not been utilized in women with
cancer to preserve their future fertility. Furthermore,
in the case of cryopreserved tissue there is concern
about the possibility of reintroducing cancer cells into
the patient from whom the tissue was taken before
starting chemotherapy. However, egg donation
remains the only treatment in women with iatrogenic
premature ovarian failure. This procedure is not
allowed in all countries because it is governed by dif-
ferent laws in the different nations.21,22

Greater attention to these problems would be
advisable, considering the legislative aspects in our
country and the possibility of safeguarding fertility in
these patients. Taking care of this delicate matter
would be a positive signal for patients who can
achieve recovery.

In summary, focusing attention on long-term sur-
vivors, we have set a goal: to improve their quality of
life, psychophysical well-being as a whole, and not
merely health, must be considered.

In our experience of the follow-up of 200 children
born from parents affected by Hodgkin’s disease,
these children do not appear to have negative signs
in the psycho-intellectual sphere. Only one child was
affected by autism. These data are also confirmed by
other studies reported in the literature.23

Nevertheless, it is very important to follow these
children for a long period in order to evaluate the
long-term effects of chemotherapy to their parents
on physical growth, intellectual and neurologic func-
tions, gonadal function, reproduction capacity, and
transplacental carcinogenesis.
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Potential implications for clinical practice

Focusing attention on precocious menopause in
women treated for Hodgkin’s disease would give a
message of hope confirming the possibility of these
women having a full-term pregnancy with the help
of appropriate therapy and oocyte donation.
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