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Introduction

Abstract

Hodgkin lymphoma is a lymphoproliferative malignancy originat-
ing from B cells of the immune system and is most commonly seen
in adolescents and young adults. Hodgkin Lymphoma treatment is
multimodal and includes chemotherapy, radiotherapy and stem cell
transplantation. Survival in Hodgkin Lymphoma has increased due to
current effective treatments, and late side effects have become more
important. Late toxicities seen in Hodgkin Lymphoma survivors are as
follows, in order of frequency: Cardiovascular diseases, secondary can-
cers, endocrine, metabolic, neurological sequelae, and infertility. There
are many approaches to maintaining fertility in Hodgkin Lymphoma
survivors. Recently, fertility preservation in Hodgkin Lymphoma survi-
vors is one of the most important issues in the long-term management
of patients. In this article, we present a 25-year-old female patient with
Hodgkin Lymphoma who refused the fertility-preserving approach, had
a spontaneous pregnancy in the second month after the completion of
her treatment, and had a healthy baby at term. To our knowledge, this
is the 6th case in the literature, who underwent pelvic Radiotherapy
without preserving fertility and subsequently conceived spontaneous-
ly and had a healthy baby at term. As a result; in cases of pelvic Radio-
therapy applied without ovarian protection, spontaneous pregnancy
and healthy delivery can be observed even after a short time, despite
taking the dose that is toxic for ovarian sterilization.
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and a second peak occurring at ages 60 to 70 years [4]. The
most common clinical presentation of HL is nontender lymph-

According to GLOBOCAN data, 19 million people were di-
agnosed with cancer in 2020 and 83,000 of them were Hodg-
kin Lymphoma (HL) [1]. The mortality/incidence ratio of HL is
23.376/83.087 for 2020 [2]. According to the SEER data of the
American Cancer Society between 2011 and 2017, the 5-year
relative overall survival is 88% [3]. The incidence in developed
countries is bimodal with respect to age distribution, and there
is an initial peak in young adults at approximately age 25 years,

adenopathy, mostly in the cervical nodal chain, occurring in ap-
proximately 70% of cases. Axillary or inguinal adenopathy are
less frequently reported, found in approximately 15% and 10%
of patients, respectively [5]. With modern treatment strategies,
remission is achieved in 80-90% of patients with HL and can be
considered as a cure [6]. Due to the increasing number of lym-
phoma survivors, several long-term toxicities of diverse treat-
ment modalities have come to the attention of hematologists




‘/Citation: Dasgin FY, Aral IP, inan GA, Kargioglu T, Tezcan Y. Spontaneous pregnancy after unprotected pelvic radiotherapy for ‘

N

hodgkin lymphoma: A case report. J Clin Images Med Case Rep. 2022; 3(9): 2075.

/

and other physicians who take care of lymphoma survivors,
making the follow-up multidisciplinary [7,8]. The main catego-
ries of long-term toxicity in populations of HL patients treated
in adulthood are, in order of frequency, cardiovascular diseases,
secondary cancers, endocrine, metabolic, neurological sequel-
ae and infertility [9,10].

Primary therapy of HL typically includes combined-modality
therapy (combining chemotherapy (CT) and RT). Therapeutic
methods that are used in antineoplastic treatment cause fer-
tility impairment or sterilization due to permanent damage to
reproductive cells. Because of gonadotoxic chemotherapy and
radiotherapy, these patients are at higher risk for Premature
Ovarian Failure (POF) or hypergonadotropic hypogonadism
than people who do not receive these treatments [11].

Gonadal toxicity following cancer therapy mainly involves a
decline in the endocrine functions that sustain the production
of sex hormones (testosterone and estrogens) and germ cells
(ova and sperm) [12,13]. The testis and ovaries are the most
radiosensitive tissues. Permanent ovarian impairment can be
detected after 5-6 Gy, with higher radiosensitivity related to
older patients [12,14]. Pelvic radiotherapy results in ovarian
injury and diminished follicle reserve; the extent of damage is
largely based on the patient’s age, treatment dose, and the ir-
radiation field. The location of the radiation field impacts the
degree of ovarian damage with total body irradiation observed
to result in ovarian failure in 90% of patients in long term fol-
low-up. After abdominal radiation, ovarian failure rates may be
as high as 97% [14,15]. Spontaneous pregnancy is rarely seen in
patients due to high ovarian failure. Almost all of the patients
who want to get pregnant in the long term after the cure can
become pregnant with medical support. After pregnancy, there
are many risks such as premature birth, low birth weight, uter-
ine rupture in patients during pregnancy. Patients with a history
of pelvic and abdominal RT should be considered high-risk dur-
ing their pregnancy.

In this case report, a patient with a diagnosis of Hodgkin
lymphoma who received pelvic radiotherapy without ovarian
protection and who spontaneously became pregnant in the 5th
month after RT and had a term and healthy baby will be shared.
This case report is interesting in that ovarian preservation is not
performed, the patient conceived spontaneously shortly after
RT and gives birth to a healthy baby. To our knowledge, this is
the 6th case in the literature, who underwent pelvic RT without
preserving fertility and subsequently conceived spontaneously
and had a healthy baby at term.

Review of literature

We searched the Pub Med database (National Library of
Medicine, http:// www. ncbi.nlm.nih.gov) between january
1984 to June 2022, using the following search: pelvic radiother-
apy, spontaneous pregnancy, case report. Case reports involv-
ing ovarian preservation or any fertility-preserving approach
were excluded. Cases who had definite data on radiation dose
and fractionation, did not apply any fertility-preserving ap-
proach, and spontaneously conceived and delivered healthy
babies after pelvic RT were included in the literature review. As
a result of this research; 5 articles submitted to the literature
and 5 cases (not included our case) were identified (Table 1).

Table 1: Cases who had definite data on radiation dose and
fractionation, did not apply any fertility-preserving approach,
and spontaneously conceived and delivered healthy babies af-
ter pelvic RT were explained in the table. The primary diseases
of the patients, the radiotherapy doses and fraction numbers
applied, the doses taken by the ovaries and the uterus, the age
of the patients during Radiotherapy, the age of the patients at
the time of pregnancy, the birth week of the babies and the last
health status of the babies are explained in the table.

Case report

A 25-year-old woman who hasn’t had any disease before was
admitted to the hospital with a complaint of swelling in the ax-
illa in March 2020. Biopsy was performed from the lymph node
in the axilla and the result was Hodgkin lymphoma, nodular
sclerosis subtype. According to FDG-PET at the time of diag-
nosis, there were conglomerated lymphadenopathies in both
jugular chains, in both supraclavicular and infraclavicular areas,
and in both axillae in the neck. There were also mediastinal, left
hilar, and left parasternal lymph nodes showing higher FDG up-
take. In addition, there is diffuse higher FDG uptake in the bone
marrow and spleen. The disease was considered stage IV at the
time of diagnosis.

The AVD (Adriamycin, Vinblastine, Dacarbazine) protocol
was applied to the patient. The patient received 5 cycles of AVD
regimen between 19 March 2020 and 2 October 2020. Accord-
ing to FDG-PET after chemotherapy, there is a lower level of
FDG uptake in the neck at right level 2 and in the bilateral axil-
lary region compared to the time of diagnosis. There is involve-
ment of bilateral inguinal lymph nodes (Figure 1).

The patient was evaluated with a Deauville score of 5 and it
was decided to give adjuvant radiotherapy. Before radiotherapy
was planned, the patient was informed about the risks of infer-
tilization and was referred to the relevant branch for fertiliza-
tion preservation. However, the patient declared that she did
not want to apply these fertility preservation methods and ac-
cepted radiotherapy despite all the risks. She had 2 children, a
girl and a boy, before the HL diagnosis.

Radiotherapy treatment was planned between 24 February,
2021 and 25 March, 2021 in Ankara City Hospital radiation on-
cology clinic. A total of 36 Gy radiotherapy was applied to the

e

Figure 1: In this figure, there is a cross-section of the patient’s FDG-
PET image after chemotherapy. According to FDG-PET, there is in-
volvement of bilateral inguinal lymph nodes. /
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& Table 1: Review of the literature.

Case Primary RT dO:iSI{lgzlr(Slyon Ova:‘y(l)/s l::serus Age of RT Age of pregnancy Ba\':};:ﬁ m Baby last status
The baby's birth weight
Giant cell tu- was 1.38 kg and it was
mors- pelvic ovaries doses healthy and discharged
1144] L5/s1 504 Gy/ 5.5 w 2D > 4Gy Loy 24y 31w, 3d 5112 weeks-of life, and
has been well to date.
Left ovary Dmax:
29.59Gy, mean 25y (She got pregnant
dose: 4.21Gy in the first year after RT.
Hormone replacement
2[41] Anal Cancer 50 Gy/25 frx Right ovary 25y therapy was administered. 39w Healthy baby
Dmax: 31.58Gy, Pregnancy 3 months after
mean dose: stopping HRT)
31.12Gy
Left ovary mean
dose: 1Gy,
50.4 Gy/
Right ovary
3[45] (30.6 Gy/17 frx [phase = mean dose:31.5
Anal Cancer 1], 19.8 Gy/11 frx Gy, 26y 31y preterm Healthy
[phase 2])
The uterus
mean dose was
34.5 Gy
The uterus
mean dose was
e coner 7256y
4[42] | sociated lym- = 30-6GYy/17frx 28 29 NS Health
tea ly The ovary mean Y Y Y
phoid tissue dose was 16.6
lymphomas G :
Y,
1st: the patient aged 22
presented with a sponta-
neous miscarriage
2st: The patient aged 23
At 21 W G, she presented
with threatened late mis-
carriage and gave birth to a
live girl who would die. the
patient gave birth to a live
5[25] Rhabdomyo- 402 g girl who would die at
sarcoma 456Gy B 1h17 of life. 3>w Healthy
3th:At 18 W G, emer-
gency cervical cerclage was
performed. At 35 W G the
ultrasound found severe
intrauterine growth retar-
dation. Cesarean section
was performed allowing
the birth of a girl in good
health status.
Right ovary
Dmax: 9.56 Gy,
mean dose:
. 2.08 Gy;
6 (E:srg‘)e”t H°dghkc')';1gym‘ 36 Gy / 20 frx 25y 25y Healthy
P Left ovary
Dmax: 6.33 Gy,
mean dose:
2.15 Gy

patient’s bilateral neck level 2,3,4 and upper mediastinum, bi-
lateral axilla, and bilateral inguinal lymph node regions from a
daily 180 cGy dose schedule in 20 fractions (Figure 2, Figure 3).

The ovarian doses received by the patient due to RT are as
follows; right ovarian Dmax: 9.56 Gy, mean dose: 2.08 Gy; Left
ovarian Dmax: 6.33 Gy, mean dose: 2.15 Gy (Figure 4).

The patient has followed up after treatment. In the 2nd
month follow-up of the patient after radiotherapy, it was ob-
served that all lymph nodes that were arrested in the previous
imaging regressed and there were no new lesions.

In the follow-up of the patient, she had a spontaneous preg-
nancy in the 2nd month after the end of the radiotherapy. A 38-
week, 3 kg, C/S baby boy was born at the 11th month post-RT.
The baby has no health problems other than ASD, which was
noticed after birth in the baby’s heart. In the follow-up of the
baby, the ASD in his heart closed spontaneously. Our patient’s
disease is in remission and her baby is 6 months-3 weeks old.
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Figure 2: In this figure, PTV (red color) consisting of radiotherapy
areas including bilateral level 2,3,4 and axillary lymph node regions

\Kapplied to the patient is shown. Y,

Figure 3: In this figure, Figure A and Figure B show PTV (pink color)
consisting of radiotherapy areas including bilateral inguinal lymph
node regions applied to the patient.

Figure C shows the DVH (dose-volume histogram) of the radio-
therapy plan. Blue color is PTV and the yellow color is the left and
right ovary.

Figure D shows the dose statistics table. Organs at risk doses are
| shown.

Figure 4: This figure is a large view of the dose statistics table
shown in Figure 3. In this table, organs at risk doses are shown, and
\ especially left and right ovarian Dmax and mean doses are shown.
o

Discussion

There is limited data in the literature on spontaneous preg-
nancy of patients who received pelvic RT and did not apply
fertility preservation approaches. In this case report, it was
presented to the literature that a patient who did not accept
the fertility-preserving approach and underwent pelvic RT was
spontaneously pregnant shortly after RT and gave birth to a
healthy baby at term. Both spontaneous pregnancy and deliv-
ery of a healthy baby at term are important in terms of showing

that the ovarian and uterine functions of the patient continue
despite RT.

RT has been one of the main treatments applied to oncologi-
cal patients for nearly 100 years. The main goal of RT is to pro-
tect the surrounding critical organs as much as possible while
giving effective doses to the target volume. The doses taken by
the critical organs in the environment and the side effects to be
seen as a result are predicted by a hundred years of experience.
The risk of this side effect has been presented with guidelines
[16,17]. The ovaries are highly radiosensitive organs and are af-
fected by very low doses. The LD50 dose for the ovaries is 2 Gy
[18]. Doses of 2 Gy or less applied to the ovaries can cause 50%
loss in immature oocytes; At a dose of 4 Gy, it causes infertility
in % of young women and in all women over the age of 40 [19-
22]. In our patient, right ovary Dmax: 9.56 Gy Left ovary Dmax:
6.33 Gy dose. Although both ovaries were over 4 Gy, pregnancy
soon followed.

The presence of a healthy oocyte originating from a function-
ing ovary is required for fertility. For a healthy pregnancy, it is
necessary to have a functioning and healthy uterus. Abdominal
and pelvic irradiation and side effects such as oocyte loss and
uterine atrophy make it difficult to establish a healthy fertility
and pregnancy [23]. The following side effects may occur after
pelvic RT depending on the doses received by the uterus and
ovaries: infertility, early menopause, low birth weight, preterm
birth, perinatal baby loss, delivery of small-for-gestational-age
infants, uterine rupture, preeclampsia, and abnormal placen-
tation. Uterine problems cause problems especially related to
the continuation of pregnancy. Preterm and low birth weight
as a result of uterine radiation damage have been reported fre-
quently in the literature [24-27]. It has been reported that a sig-
nificantly higher rate of low birth weight and preterm delivery
was observed in patients who received pelvic RT due to child-
hood tumors [28]. Birth weight <10 percentile for gestational
age was found to be significantly higher in women with uterine
dose of 5 Gy and above [29]. Women treated with abdomino-
pelvic radiation have an increased rate of uterine dysfunction
leading to miscarriage, preterm labor, low birth weight, and pla-
cental abnormalities [30]. Irradiation doses approaching 14-30
Gy may also cause permanent damage to uterine musculature
and vessels, thereby potentially impeding the ability of a survi-
vor to carry a full-term pregnancy [11].

Every year, approximately 1 million male and female adult
individuals of childbearing age are diagnosed with cancer, and
80% of these individuals have a long survival expectation. Espe-
cially prolonged survival and long-term side effects have become
important in oncological patients [31,32]. Before the treatment,
the risks are discussed with the patients and fertility-preserving
approaches can be applied before the treatment. However, in
order to implement fertility preservation, first of all, it is neces-
sary to predict the reproductive potential of the patients after
the treatment, taking into account their ovarian reserves, onco-
logical diseases and the treatment to be applied. A number of
Assisted Reproduction Technology (ART) approaches such as re-
productive cryobiology and translational medicine are currently
adopted to preserve and restore fertility in women after their
chemotherapy and radiotherapy gonadotoxic regimens [33,34].
To this regard, in order to prevent or reduce the impact of these
therapies on fertility, several well established procedures (ovar-
ian suppression with GnRH, oocyte cryopreservation, ovarian
cortex cryopreservation for woman and sperm cryopreserva-
tion for men) and other ongoing experimental practices (ovar-
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ian cortex cryopreservation, OSCs for women and testicular
tissue cryopreservation for men) are widely adopted for young
patients before and during anticancer therapy or are under
intensive investigation [34]. Ovarian transposition is another
possibility to conserve fertility in females. It is a procedure
performed in order to transpose an ovary out of the radiation
field for the duration of therapy. It was introduced in the 1950s
and is applied in the settings of cervical cancer, rectal cancer,
Hodgkin and non-Hodgkin lymphoma and childhood sarcoma
radiotherapy. The procedure consists of relocating the ovary
and part of the Fallopian tube superolaterally as far as possible,
most often above the pelvis, at the level L4-L5 [12,19,30]. It
is recommended to evaluate the uterine and ovarian functions
separately, especially in patients who want a baby after onco-
logical treatments, and try different approaches according to
the individual situation of the patient. For example, in a patient
with premature ovarian failure, there is a case in the literature
in which a healthy pregnancy was obtained with an egg donor
after uterine functions were evaluated as normal [27]. There
are many options in terms of fertility in oncological patients,
but the patients’ access to it, the cost, and the time taken for
fertility-preserving approaches before oncological treatment
are important. However, according to USA data, only 4-20% of
women can access fertility preservation techniques [35,36]. In
the current case, fertility-preserving approaches were recom-
mended to our patient. However, the patient did not want it
because of its high cost and the concern that it might delay the
oncological treatment.

It is a well-known fact that the patient’s age is important in
the fertility-RT relationship [19,28,37]. In particular, according
to Kroman at all. More than 10,000 women with primary breast
cancer who were younger than 45 years at the time of diag-
nosis; only 371 had a full-term delivery after cancer treatment
[38]. The optimal time to attempt conception after completion
of cancer treatment is unknown. Many experts recommend
waiting at least 2 years after therapy is concluded because it is
speculated that, beyond this window, the greatest risk of recur-
rence has passed [39]. Irradiation dosage and patient age also
largely determine the degree of follicular loss and the likelihood
of developing premature menopause. In female cancer survi-
vors, the relative risk of developing premature ovarian failure
and infertility rates have both been observed to increase with
increasing doses of abdominal pelvic radiation. In addition, old-
er patients are more susceptible to radiation-induced damage
[33,40]. Due to the young age of our patient, it is thought that
there is no problem in ovarian functions due to radiation.

Another important issue is the presence or absence of an
optimal time for pregnancy after RT. In the literature review, we
noticed that 2 cases (case 2 and case 4) who gave birth to a
healthy baby at term became pregnant spontaneously in the
first 1 year after RT, similar to our case [41,42]. However, there
is not enough data in the literature on the subject.

Contrary to the case we presented to the literature, there
are many cases in the literature presenting unsuccessful preg-
nancies of patients in similar situations. In the article presented
by Cigante in 2019, a case with infertility and recurrent abortion
after pelvic RT was presented. In this case report, the pregnancy
of a patient who underwent CRT at the age of 13 for Ewing sar-
coma was terminated by misscariage at the age of 17 weeks
after fertility treatment at the age of 28. Afterwards, when
she was 30 years old, she became pregnant again after fertility
treatment. In her second pregnancy, emergency curettage and

hysterectomy were performed as a result of the development
of uterine rupture at the 20th week. It was observed that the
patient with a leftiliac bone localized lesion had uterine rupture
in the left horn of the uterus and was 3 cm wide. No macro-
scopic anomaly was found in the fetus [43]. In the article pre-
sented by Wald et al. in 2016, spontaneous twin pregnancy was
seen 11 years after the treatment with the diagnosis of rectum
cancer and 50 Gy pelvic RT, but the pregnancy was terminated
urgently at 28 weeks with preterm premature rupture of mem-
branes [24]. In the article presented by Verhaeghe in 2021, a
patient with a diagnosis of rhabdomyosarcoma who received
45 Gy pelvic RT when he was 6 years old, had 3 consecutive
spontaneous pregnancies. Although the first two pregnancies
were unsuccessful, a healthy baby was born in the third preg-
nancy despite complications [25]. Pregnancy after pelvic RT is
high risk and may be accompanied by many complications. The
ovarian and uterine doses, which are the main causes of infertil-
ity and complications, should be meticulously noted [26]. There
is a lack of data on this subject in the literature, especially since
this situation is often overlooked in pediatric patients.

Conclusion

Fertility considerations should be questioned in adult female
patients diagnosed with cancer in whom long survival is expect-
ed, and fertility-preserving approaches should be explained to
the patients before treatment. Infertility and pregnancy com-
plications increase after pelvic RT. Although these patients are
defined as high-risk pregnancies, spontaneous pregnancy and
healthy baby delivery can be observed, as in the case we pre-
sented.
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