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Synchronous cervical and endometrial carcinomas treated
by external beam radiotherapy and californium-252 neutron
brachytherapy: a case report
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Summary

Background: Synchronous primary malignant neoplasms of the uterus are uncommon. Patients with synchronous cervical and en-
dometrial cancers are even rarer. Materials and Methods: Presented is a case of histologically distinct cervical squamous cell carcinoma
and endometrial adenocarcinoma occurring simultaneously in a 50-year-old woman with a 1-month history of postmenopausal uterine
bleeding. Both simultaneous genital tract neoplasms were treated by a combination of external beam radiotherapy EBRT and cali-
fornium-252 neutron brachytherapy. Results: As of March 2016, the patient has survived for nearly 4 years (complete remission). Late
radiation proctitis, known to cause serious morbidity (G2), was observed half a year after the end of radiotherapy, however the signs of
proctitis subsided by the use of dexamethasone. Conclusion: pelvic EBRT combined with Cf-252 neutron brachytherapy for the treat-
ment of synchronous primary malignant neoplasms of the uterus is effective with tolerance complications.
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Introduction

Cervical cancer and endometrial carcinoma are among
the most common malignancies of women [1]. The preva-
lence and mortality of cervical cancer and endometrial car-
cinoma continue to increase [2], and so does the incidence
of synchronous tumors in the female genital system [3],
presently up to 6% of cases [4]. Reported here is a case of
synchronous cervical and endometrial carcinoma, treated
with a combination of external beam radiotherapy and cal-
ifornium (Cf)-252 neutron brachytherapy.

A Cf-252 neutron source is a type of high energy linear
transfer radiation. Relative to the milder conventional pho-
ton radiation, the biological effectiveness of the Cf-252
neutron source is high, with a fast neutron yield that di-
rectly damages the DNA of tumor cells. The result is a high
proportion of DNA double-strand breaks that heal slowly;
the rate of repair of the potentially lethal and sublethal dam-
age is slow. Thus, compared with photon irradiation, neu-
tron irradiation has a higher relative biological effect and
lower oxygen enhancement rate.

Conventional radiation is not considered effective against
endometrial adenocarcinoma, especially in this patient with
huge uterine foci within a large amount of necrotic tumor
tissue. In addition, in an advanced bulky cervix cancer, hy-
poxia is considered crucial for treatment. Therefore, in this
case the combination of EBRT and Cf-252 neutron intra-
cavitary brachytherapy (ICBT) was implemented to
achieve a safe and effective treatment.
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Case Report

A 50-year-old woman presented with a 1-month history of post-
menopausal uterine bleeding. A detailed physical pelvic exami-
nation revealed a cervical lesion, 6 cm in diameter, with obvious
parametrial involvement and uterine enlargement. The uterine
cavity was 13 cm in depth. Cervical cancer (IIB, squamous) was
diagnosed via the International Federation of Gynecology and Ob-
stetrics (FIGO) staging system and cervical biopsy (Figure 1).

In addition to the endometrial lesion, magnetic resonance im-
aging (MRI) of the pelvis showed a cervical neoplasm with
slightly hyperintense T1-weighted signals and heterogeneous,
mostly hyperintense, T2-weighted signals (Figure 2, Panel A and
B). A heterogeneous increase was also discovered in the thickness
of the endometrium due to a local endometrial mass with an ir-
regular tumor-myometrial interface and, again, hyperintense T1-
and T2-weighted signals.

Most interestingly, the cervical and endometrial lesions were
separate from each other, with a clear space in between. Thus, the
patient was suspected to have endometrial carcinoma. Diagnosis
of endometrial carcinoma (Ib, poorly differentiated adenocarci-
noma) by the FIGO staging system was soon confirmed by en-
dometrial biopsy (Figure 3).

Finally, the patient was given a diagnosis of endometrial carci-
noma and cervical carcinoma stage IIb, in which the latter con-
formed to the following definition: tumor extending beyond the
uterus with obvious parametrial involvement, but not up to the
wall of the pelvis or 1/3 of vaginal, i.e., a locally advanced inva-
sive carcinoma of the uterine cervix.

Surgery was not indicated because of the obvious parametrial
involvement of the cervical cancer lesion. Therefore, the treat-
ment regimen was planned as follows: external beam radiotherapy
(EBRT) of the whole pelvis, delivered using anterior-posterior (A-
P) and posterior-anterior (P-A) fields via 8-MV X-ray. Radio-
therapy administered in 25 fractions totaling 50 Gy (2 Gy/d/f),
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cancer (squamous cell type) diagnosis was based on hema-
toxylin and eosin staining.

Tl-weighted T2-weighted

Figure 2. — MRI images of the pelvis before EBRT. In ad-
dition to the endometrial lesion (red arrows), there were (A)
a cervical neoplasm (blue arrows) with slightly hyperin-
tense signal on T1-weighted MRI, and (B) heterogeneous,
partly hyperintense, signals on the T2-weighted image.

Figure 3. — Histopathology of the endometrium. En-
dometrial cancer (poorly differentiated adenocarcinoma)
diagnosis was based on hematoxylin and eosin staining.

was followed by 6 fractions of neutron brachytherapy. Specifi-
cally, the endometrium carcinoma was treated with a dual-cham-
ber dual-horn 252Cf neutron applicator in 4 weekly fractions, and
the cervical tumor was treated by a single-channel 252Ct neutron
applicator in 2 weekly fractions. Points A and F were defined as
the dose reference points, in which point A was the junction 2 cm
vertically upward from the vaginal fornix and 2 cm out of the uter-
ine axis; point F was 2 cm near to the bottom of uterus. The total
dosages at points F and A were 54 and 51.16 Gy, respectively. We
also recommended concurrent chemotherapy, but this was refused
by the patient.

Three months after the end of treatment, the patient was again
given a detailed physical and pelvic examination. The shape of
the cervix had recovered to normal, and the uterine cavity was 7
cm in depth. Uterine curettage pathology indicated that the ante-
rior and posterior left and right uterine walls were filled with in-
flammatory necrotic tissue (Figure 4). Furthermore, the pelvic
cavity appeared enhanced on MRI (Figure 5), with a still slightly
enlarged uterus. The vagina and cervix now appeared normal. Pa-
tient follow-ups were performed every 3 months for the first 2
years after treatment completion and every 6 months thereafter.

Late ra

Discussion

diation proctitis, known to cause serious morbidity (G2),
was observed half a year after the end of radiotherapy. Pro-
caine, dexamethasone, epinephrine retention enema, and
other symptomatic methods were used and, as a result, the
signs of proctitis subsided. As of March 2016, the patient
has survived the therapy for nearly 4 years (complete re-
mission).

Reported here is a case of synchronous cervical and en-
dometrial carcinoma, treated with a combination of exter-
nal beam radiotherapy and californium (Cf)-252 neutron
brachytherapy.

The rate of synchronous primary tumors of the female
genital tract is only 1-6% of all genital neoplasms, and en-
dometrial cancer with simultaneous ovarian cancer is most
common [5, 6]. Actually, 7.7% of patients with cervical
cancer have another cancer as well. The morbidity of cer-
vical cancer with double primary tumors is 8.9% [7]. De
Leon et al. [8] reported a case of primary carcinoma of the
fallopian tube synchronous with cervical carcinoma, ver-
rucous type. Others even presented a patient who had in-
vasive triple cancer (concurrent primary cervical,
endometrial, and ovarian cancers) with different
histopathological features [9].

In 1879, Billroth [10] was the first to report the presence
of different primary malignant tumors in the same individ-
ual. Warren and Gates [11] established the following 3 cri-
teria for the diagnosis of multiple primary tumors: each of
the tumors must present a definite picture of malignancy;
each must be clinicopathologically distinct; and the proba-
bility of one being a metastasis or recurrence must be ex-
cluded.

The pathogenesis and etiology of synchronous tumors in
the female genital system remains unclear, and therapeutic
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Figure 4. — Histopathological changes of the endometrium
after EBRT. The hematoxylin and eosin staining of tissues
from the anterior, posterior left and right uterine wall
showed inflammatory necrosis. The hyperplasia was no
longer visible in the slices.
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Figure 5. — Post-contrast MRI of the pelvis after EBRT.
The images show a slightly enlarged uterus, and the my-
ometrium (red arrow), vagina and cervix (blue arrow) ap-
pear normal.

regimens applied to synchronous tumors vary. A case re-
port presented by Takatori et al. [9] indicated that a post-
operative paclitaxel/cisplatin regimen (paclitaxel 175
mg/m? plus carboplatin AUC6) was effective for synchro-
nous cervical and endometrial carcinoma. Lin et. al [12]
performed chemoradiation therapy with cisplatin and 5-flu-
orouracil for a patient with cervical squamous cell carci-
noma and endometrial endometrioid adenocarcinoma, after
surgery. In our present case, the patient had cervical carci-
noma stage I1b (locally advanced invasive carcinoma of the
uterine cervix), and therefore no indication for surgery.
Thus, the combination of EBRT and ICBT appeared to be
the treatment of choice. There are many reports in the lit-
erature about the use of the C{-252 neutron source for the

treatment of cervical cancer, due to its higher biologic ef-
fectiveness and lower oxygen enhancement rate, relative to
y-rays [13, 14]. Moreover, the Cf-252 neutron source was
used for ICBT of endometrial cancer with effective results.
However, in most endometrial cancer studies published to
date, a single-channel applicator was used. The single-
channel applicator has obvious drawbacks, such as longer
treatment times and a slightly higher incidence of compli-
cations. Furthermore, the dose distribution associated with
a single-channel applicator is not ideal and is difficult to
adjust. Therefore, for the present case a 2-channel Cf-252
neutron applicator was selected for the endometrial carci-
noma, as opposed to a single-channel Cf-252 neutron ap-
plicator for the cervical carcinoma. The dose distribution
curve of this patient included the cervical cancer as well as
the endometrial carcinoma. Late serious radiation proctitis
(G2) was observed half a year after the end of radiother-
apy. The patient has survived for more than 3 years with a
good quality of life, and at her most recent evaluation the
curative effect was assessed as complete remission.

Conclusions

Synchronous genital tract neoplasms are rare and require
complicated treatment strategies. Therapeutic regimens ap-
plied to synchronous tumors vary. In this case of a cervical
cancer lesion with obvious parametrial involvement, there
was no indication for surgery. The patient was treated by a
combination of external beam radiotherapy and Cf-252 neu-
tron brachytherapy. Fortunately, and despite patient’s refusal
to have concurrent chemotherapy, treatment of this case of
synchronous gynecologic malignancies turned out well.
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