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INTRODUÇÃO

Radiotherapy contributes to 5% of the total treat-
ment related second cancers as the carcinogenic

potential of ionizing radiation is a well-known effect1.
According to the modified Cahan’s criteria, a radiation-
-induced malignancy must rise in a previously irradi-

ated field and after a sufficient latent period of at least
4 years. Additionally, both tumors must be biopsied
and proven to have a different histology and, finally,
the tissue in which the radiation-induced tumor rises
must be normal prior to the irradiation.

In opposition to sporadic cases, radiation-induced
endometrial cancers tend to be diagnosed later and of
a higher risk (type 2). Also, abnormal uterine bleeding
is not a typical presenting sign as cervical stenosis is
usually present. Some authors suggest that the inci-
dence of these secondary cancers is growing 2. There-
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fore, it is important to analyze their natural history and
understand the mechanism behind their occurrence.
The goal of this study is to describe a series of four cas-
es of endometrial cancer occurring after radiation the-
rapy for cervical carcinoma.

MÉTODOS

The databases of the Gynecology Department of the
Instituto Português de Oncologia de Lisboa, Francis-
co Gentil E.P.E were searched for patients who had his-
tory of definitive radiation therapy for cervical carci-
noma and subsequently developed an endometrial
neoplasia. Four patients met our criteria. The authors
then performed a retrospective analysis to obtain the
details of the prior cervical cancer - age at diagnosis,
histological type, stage and radiotherapy regimen used
- latency period to the development of endometrial
cancer and the details of the secondary neoplasia - his-
tological type, stage, treatment and follow-up.

RESULTADOS

The main clinical characteristics of the four patients
are outlined on Table I. The mean age at diagnosis of
the primary cervical cancer was 64 years (range 57-
-68). One of the patients (case number 4) had a thy-
roid malignancy diagnosed one year after the diagno-
sis of the cervical cancer for which she underwent thy-
roidectomy and radioactive iodine therapy. All of the
patients had received definitive radiation therapy: one
received both external beam and brachytherapy and
the other three received external beam irradiation only
as they were found not suitable for brachytherapy. In
these cases, boost doses of external beam radiothera-
py were given. All patients received concurrent
chemotherapy.

The mean age of the patients upon the diagnosis of
endometrial cancer was 69.3 years (range 62-74). The
mean latency period between the initial diagnosis of
cervical cancer and the development of the endome-
trial carcinoma was 5.3 years (range 5-6). Two patients
presented with abdominal pain and one with abnormal

TABLE I. OVERVIEW OF THE POPULATION AND CANCER CHARACTERISTICS

Case No 1 Case No 2 Case No 3 Case No 4
Cervical Cancer

Age at diagnosis of cervical carcinoma 66 57 65 68
Hystological type Squamous Squamous Squamous Squamous 

cell carcinoma cell carcinoma cell carcinoma cell carcinoma
Stage IIb IVa (+ suspicious IIb IIa

para-aortic
adenopathies)

Radiotherapy regimen EBRT EBRT (50gy EBRT EBRT 
(50gy+20gy) pelvis and (50.4gy+15gy) (50.4gy) +

adenopathies + BT (20gy)
59gy tumor and
adenopathies +
68gy tumor)

Endometrial cancer
Major complaint Abnormal uterine No complaints Abdominal pain Abdominal pain

bleeding 
Latency period 5 5 5 6
Hystological type Serous Serous Endometrioid Carcinosarcoma

carcinoma carcinoma adenocarcinoma 
Stage II IIIb IB IB
Adjuvant therapy Yes Yes No Yes
Follow-up 1 year DOD 5 years NED 5 years NED 3 years NED

EBRT = External beam radiotherapy; BT = Brachytherapy; DOD = Dead of disease; NED = No evidence of disease
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uterine bleeding. One patient did not have any com-
plaints or symptoms. In this case, the secondary can-
cer was suspected after imaging findings showed three
polypoid endometrial lesions and a fluid-filled en-
dometrial cavity. Due to the radiation-induced cervi-
cal stenosis, endometrial sampling prior to the surgery
was not achieved in three patients. All four patients
underwent hysterectomy and bilateral salpingo-
oophorectomy and three of them received adjuvant
therapy with chemotherapy. Two patients had stage I
disease, one had stage II and one had stage III. Regar-
ding the histological type, there was one case of endo-
metrioid carcinoma, one of carcinosarcoma and two
of serous carcinoma. Three patients maintain their fol-
low-up in our institution without any signs of disease
and one patient (case number 1) passed away one year
after the diagnosis of the endometrial carcinoma. This
patient had a concurrent vaginal node with an histo-
logical diagnosis of squamous cell carcinoma and was
not capable of endure the chemotherapy regimen.

DISCUSSÃO

The authors present four cases of endometrial cancer
after radiation therapy for cervical carcinoma. There
are not many studies on this subject and, most of those
available, are either single case reports, series compar-
ing to sporadic endometrial cancer or were published
or refer to patients treated during the second half of the
twentieth century, when treatment protocols for cer-
vical carcinoma were different from those performed
nowadays. To our knowledge, there are not any case
series describing radiation-induced endometrial can-
cers after cervical carcinoma referring to patients trea-
ted in the recent decades. These are surely the stron-
gest points of our work as, in all four cases, the mod-
ified Cahan’s criteria are met and all patients were treat-
ed for their cervical carcinoma with current
radiotherapy protocols. Reported series have shown
that the incidence of endometrial carcinoma after ra-
diation therapy is approximately 0.5-0.8%3. Some au-
thors suggest that this rate is growing due to a longer
survival of the patients treated for the cervical carci-
noma as they tend to be younger and have an early
staged tumor at diagnosis. Improvement in radiothera -
py techniques during recent years has also be pointed
out to be a reason for the longer survival times4.

Nevertheless, the dose being given should lead to an
irreversible endometrial ablation and, therefore, in

theo ry, a secondary endometrial neoplasia should not
occur. This has already been demonstrated not to be
true since rates of active endometrial tissue in patients
previously submitted to uterine irradiation can be as
high as 62.5%4. Furthermore, Hullu et al showed that
some women that had been treated with radiation for
a cervical carcinoma have regular bleeding when ta-
king hormonal therapy. The mechanism leading to this
residual endometrial function may be related to the
menstrual cycle phase in which the treatment is start-
ed, as G0 cells tend to survive to radiation as they are
in a quiescent state5. The process leading to radiation-
induced malignancies is not fully understood. With
high-dose radiation exposure, as is the case of our pa-
tients, the production of inflammatory cytokines from
radiated cells is transferred to normal cells leading to
the release of reactive oxygen and causing DNA dama -
ge6. A long latency period between the primary cancer
and the development of the endometrial cancer sup-
ports the hypothesis that the last one is radiation in-
duced as time is needed for the accumulation of suffi-
cient mutations leading to the secondary cancer.
Pothuri et al, in their analysis of 23 cases of endome-
trial cancer following radiotherapy for cervical carci-
noma, described a mean latency period of 14 years 
(6-27)3. This longer period was not observed in our
cases and may be related to our small-sized sample.

In our institution, the radiotherapy treatment pro-
tocol used for cervical cancer follows the GEC- ESTRO
guidelines. Prophylactic doses are given to the lym-
phatic nodes while the uterus receives, normally, a dose
of 45-50gy. These doses are augmented if there is evi-
dence or suspicion of node disease. After EBRT, the pa-
tient receives intracavitary and intrauterine
brachytherapy. In patients that are not eligible for
brachytherapy, an additional dose of EBRT is given to
the tumor and its margins, summing a total dose of
70gy. In our sample, the technique of EBRT used was
intensity-modulated radiotherapy (IMRT) for cases 1
and 2 and three-dimensional conformal radiation the -
rapy for cases 3 and 4, as it was the technique available
when these patients were treated. In IMRT, a maxi-
mized dose is delivered to the planned treatment vol-
ume while minimizing radiation outside of it. Never-
theless, comparing with older techniques, IMRT re-
sults in a larger volume of normal tissue receiving low-
er doses of radiation and in a prolonged time of
exposure for each treatment. The impact of these spe-
cific characteristics of IMRT remains unknown. How-
ever, preliminary results of a study conducted at the
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Stanford Cancer Institute in the United States show
that the risk of secondary cancers was similar between
three-dimensional conformal radiation therapy and
IMRT7.

On the other hand, brachytherapy delivers sub-
stantially less radiation and has a greater dose fall-off
than EBRT. For these reasons, secondary cancers tend
to be less associated with brachytherapy treatment re -
gimens. In their study of patients previously treated
with radiotherapy for corporal uterine cancer, Lönn et
al, described an overall risk of second solid cancers
elevated by 13% following external beam therapy and
28% after combination of EBRT and brachytherapy
whereas it was only slightly augmented following
brachytherapy alone8. In our sample, the only patient
who received brachytherapy ended up developing a
carcinosarcoma, a specifically aggressive type of en-
dometrial cancer (case 4). We did not find any studies
regarding an eventual relationship between combina-
tion therapy and the development of a more aggressi-
ve secondary cancer. Nevertheless, taking into account
that combination therapy appears to influence the risk
of a secondary cancer, we wonder if it could also have
an impact on its histological subtype.

On one of the cases, abnormal uterine bleeding, a
common and early occurrence in endometrial cancer,
was the clinical symptom leading to the diagnosis of
the secondary cancer. In the other three cases, abdo -
minal pain was the main complaint and, in all, an
hematometra was found. One patient did not have any
signs or symptoms of disease. A study conducted by
the radiology department of our institution, in which
the imagiological characteristics of the uterus were
studied, found that an hematometra was present in
85% and a cervical stenosis in 77% of patients with an
endometrial cancer after radiation treatment for a cer-
vical carcinoma9. This is in accordance with other stu -
dies as the stenosis and occlusion of the cervical canal
caused by radiotherapy create an obstacle for the di -
scharge of the blood thus leading to uterine distention
and pain10. In fact, only in the case in which the patient
complained of abnormal uterine bleeding (case 1), a
pre-operative endometrial biopsy confirming the
diagno sis of endometrial carcinoma was achieved. In
the other three cases, even though attempts of retrie -
ving endometrial tissue through either hysteroscopy
or traditional endometrial biopsy pipette were made,
the diagnosis of endometrial carcinoma was only es-
tablished during surgery or postoperatively. As abnor-
mal vaginal bleeding is unusually present, radiation-

associa ted endometrial cancers tend to be in a more
advanced stage as they, probably, have a later diagno-
sis. How ever, in two of our cases, diagnosis was es-
tablished at an early stage (IB). This is surely a sign of
the importance of anamnesis and physical examina-
tion on the long term surveillance of patients who had
undergone radiation therapy. As Kumar et al described
in their study, although a specific screening program
can not be re commended for women at risk of a sec-
ondary cancer, a high degree of suspicion must be pre-
sent amongst the medical professionals, specially when
evaluating patients with nonspecific symptoms11.

It is well established that radiation-associated en-
dometrial cancers have a worse prognosis than spo-
radic cases as they tend to have a higher grade of dif-
ferentiation and to be of a higher risk histological sub-
type12. The authors describe two cases of serous carci-
noma and one of carcinosarcoma. These patients
underwent adjuvant therapy. On the first case, the poor
outcome of the patient might also have been influ-
enced by the finding of squamous cell carcinoma on
the vaginal node and the patient’s intolerance to the
chemotherapy regimen.

Radiation-induced endometrial cancers tend to be
more aggressive, diagnosed in a more advanced stage
and have a poorer outcome than sporadic endometrial
cancers. The technique of EBRT does not appear to in-
fluence the risk of development of secondary cancers.
Of the four cases presented, only one had abnormal
vaginal bleeding enhancing the importance of a high
degree of suspicion in the follow-up of these patients.
Three patients had a high risk histological subtype,
with one of these patients passing away one year after
the diagnosis possibly due to the concomitant presen-
ce of a cervical cancer recurrence in the vagina.
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