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A CASE OF MULTIPLE PRIMARY MALIGNANCIES 
FOLLOWING RADIOTHERAPY FOR ADENOSQUAMOUS 
CELL CARCINOMA OF THE CERVIX
Jin-Wan Park, MD, Ye-Kyu Park, MD, Jong-Soo Kim, MD
Department of Obstetrics and Gynecology, Dankook University College of Medicine, Cheonan, Korea

Given the extended survival of patients diagnosed with cervical cancer, a large number of women are treated with radiotherapy. A 
second primary cancer has currently become one of the most important radiation-induced injuries as the number of cancer patients 
who are cured is increasing by virtue of recent advancements in therapeutic radiology. A 56-year-old woman developed two 
pelvic malignancies 14 years after undergoing surgery and radiotherapy for adenosquamous cell carcinoma of the cervix. Previous 
exposure to radiotherapy is associated with certain malignancies, and review of the literature indicates that there is strong 
evidence to support such an association with bladder and ovarian cancer. This is the first reported case of second multiple primary 
malignancies (ovarian cancer and bladder cancer) after radiation therapy for adenosquamous cell carcinoma of the cervix.

Keywords: Radiotherapy; Uterine cervical cancer; Ovarian cancer; Urinary bladder cancer

Received: 2012.7.12.   Revised: 2012.8.27.  Accepted: 2012.9.15.
Corresponding author: Jong-Soo Kim, MD
Department of Obstetrics and Gynecology, Dankook University 
College of Medicine, 119 Dandae-ro, Dongnam-gu, Cheonan  
330-997, Korea
Tel: +82-41-550-6159  Fax: +82-41-556-3878
E-mail: soo8541@hanmail.net

This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and 
reproduction in any medium, provided the original work is properly cited.

Copyright © 2012. Korean Society of Obstetrics and Gynecology 

The incidence of multiple primary malignancies (MPMs) has in-
creased in recent decades. This increase in the diagnostic rate 
of MPMs may be because of patients surviving long enough to 
develop another primary cancer, due to the involvement of com-
mon or different intrinsic/extrinsic factors or carcinogens, such as 
genetic predisposition resulting in the cancer family syndrome, 
DNA-damaging toxins, exposure to carcinogens (for example, 
smoking), hormones, dietary factors, previous radiotherapy and 
chemotherapy [1].
Radiotherapy (RT) is widely used to manage invasive uterine cervi-
cal cancer, and more than 65% of patients with invasive cancer 
are treated with this therapy worldwide [2]. RT consists of a 
combination of high-dose-rate intracavitary brachytherapy (ICBT) 
and external beam radiotherapy (EBRT) [3]. RT for cervical cancer 
is known to cause various malignancies, including cancer of the 
bladder, rectum, vagina, and cecum. Second primary cancers are 
defined as those differing histologically from the primary cancer, 
should arise in different situations, and must be seen to produce 
their own separate metastases [4]. Triple primary malignant can-
cers of the female pelvic organ, however, are uncommon. We 
review a case of a woman who presented with MPMs (ovarian 
cancer and bladder cancer) after receiving radiotherapy for adeno-

squamous cell carcinoma of the cervix.

Case Report

A 58-year-old woman (gravida 4, para 4), visited our hospital for 
evaluation of a pelvic mass and hematuria, the onset of which 
was one month ago. Fourteen years ago, she received a trans-
abdomial hysterectomy (TAH) with right salpingo-oophorectomy 
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due to uterine myoma and severe dysplasia of the cervix, which 
was diagnosed by colposcopy guided punch biopsy. But the post-
operative pathologic diagnosis was confirmed as adenosquamous 
cell carcinoma of the uterine cervix (International Federation of 
Obstetrics and Gynecology stage Ib) (Fig. 1), so the patient was 
treated with radiotherapy: external radiation (50.4 Gy) in 28 frac-
tions and high-dose rate (HDR) ICBT (20 Gy) in 7 fractions over 2 
months.
Recently, the patient had feelings of abdominal distension, low 
abdominal discomfort and hematuria. She was a non-smoker, 

and her family history of cancer was non-specific. Her vital signs 
were unremarkable, and on physical examination, there was ab-
dominal distention with slight tenderness. An immobile, palpable 
abdominal mass which had an approximate size of a large fist was 
discovered, and was thought to be an omental cake mass or ovar-
ian mass. Multiple papillary masses were found at trigone, right 
lateral and posterior wall of bladder by cystoscope. Transvaginal 
and transabdominal sonographies showed a large amount of asci-
tes in the peritoneal cavity and perihepatic area, as well as a 6×5 
cm-sized cystic pelvic mass at the left adnexal site. The differential 
diagnosis included ovarian cancer and metastatic cancer. We per-
formed an abdomino-pelvic computed tomography (CT) with in-
travenous administration of a non-ionic iodinated contrast agent. 
The CT showed irregular nodular peritoneal thickening, an omen-
tal cake at the subhepatic and lower pelvic cavities, and a low-
density elongated multiloculated cystic mass, about 5.9×2.2×4.9 
cm in size, in the pelvic cavity (Fig. 2). It was suspected to be 
serous papillary adneocarcinoma with extensive peritoneal carci-
nomatosis in the left adnexa with huge amounts of ascites in the 
whole abdominal cavity. Laboratory tests showed no abnormali-
ties in hematologic and biochemical data. Serum levels of the 
tumor markers cancer antigen (CA) 125, CA 19-9 and squamous 
cell carcinoma related antigen were 2,224.6 U/mL (normal range, 
2.4-36.3 U/mL), 6.9 ngU/mL (normal range, 0-37 U/mL), 1.75 
ng/mL (normal range, 0-1.5 ng/mL) and ascitic fluid level of car-
cinoembryogenic antigen was 0.8 U/mL, respectively. The CA 125 
level was very high and the postoperative serum CA 125 level was 
111 U/mL. Ascites fluid cytology was positive for malignant cells, 

Fig. 1. Low-magnified view of an adenosquamous carcinoma show a 
glandular differentiation with multilayered growth. It also reveals a squa-
mous differentiation in a big tumor cell cluster with sheet-like and focally 
whorling apperances (H&E, ×100).

Fig. 2. The axial view of post-contrast computed tomography showed a 
pelvic mass with a huge ascites. The margin is irregular and cystic-solid 
mass in pelvic cavity (arrow).

Fig. 3. Histologically, the tumor of ovary consists of polygonal pleomor-
phic cells arranged in solid sheets or lacy pattern. Psammoma bodies are 
also present (H&E, ×100).



WWW.KJOG.ORG1028

KJOG  Vol. 55, No. 12, 2012

making it most likely metastatic adenocarcinoma. On the basis of 
these results, the abdominal mass was diagnosed as an ovarian 
cancer with abdominal metastasis. One week later she underwent 
exploratory laparotomy. At the time of surgery, gross findings 
included the following: huge ascites, multiple metastasis at the 
peritoneal wall, omemtum, distal colon, rectum, bladder wall (mul-
tiple papillary mass in trigon, posterior and right lateral wall), and 
a cystic and solid left ovary with an irregular margin. Therefore, we 
performed a left salpingo-oophorectomy, adhesiolysis, total omen-
tectomy, debulking operation, and transurethral resection of the 
bladder tumor with biopsy. The histopathologic findings revealed 
multiple metastases of an ovarian cancer, a serous carcinoma 
(grade 3) of an ovary (Fig. 3) and papillary transitional cell carcino-

ma (low-grade) in the urinary bladder (Fig. 4). Immunohistochemi-
cal studies showed low proliferative activity of Ki-67, positive CK7 
and focally positive CK20 in bladder cancer (Fig. 5). There were no 
significant complications during the post-operative hospital stay 
while the patient received chemotherapy.

Discussion

MPMs in a single patient were first reported by Billroth [4] in 
1889. Many cases of MPMs of the female genital tract have been 
described since then. In 1961, Werthamer et al. [5] in describing a 
case of quadruple primary malignancy, put forward more detailed 
criteria. He suggested that 1) There must be histological evidence 
of primary tumors, 2) Paired organ malignancies whether syn-
chronous or metachronous, must be considered as one tumor, 3) 
Multiple tumors in the same organ must be considered as a single 
primary tumor, 4) The lower intestinal tract as well as the uterus 
are considered as a single organ, 5) A careful histological attempt 
to exclude metastases should be made. MPMs may be synchro-
nous or metachronous depending on the interval between their 
diagnosis. Synchronous cancers are diagnosed simultaneously or 
within an interval of about 6 months, and metachronous cancers 
are secondary cancers that developed more than 6 months after 
the diagnosis of primary cancers usually after treatment of the pri-
mary lesions [6].
MPMs were classified into four types: 1) Multicentric, if the two 
distinct carcinomata arise in the same organ or tissue, 2) systemic, 
if they arise on anatomically or functionally allied organs of the 
same system (colon and rectum cancers), 3) Paired organs, as in 
the breasts, and 4) Random, if they occur as a co-incidental or ac-
cidental association in unrelated sites [7].
The most frequent synchronous primary neoplasms of the female 
genital lesions were ovarian and endometrial cancer. Takeda et 
al. [1] reported a retrospective analysis of 1,044 patients with 
gynecologic malignancies treated over a 12-year period, in order 
to review the frequency and types of MPMs. MPMs were detected 
in 45 (4.3%) cases, including 16 (2.1%) out of 733 cervical can-
cers, 14 (8.2%) out of 166 endometrial cancers, 3 (15%) out of 
20 vaginal cancers, and 12 (9.8%) out of 123 ovarian cancers. 
Fifteen cases were synchronous and the remaining 24 cases were 
heterochronous, with an average 4.9-year interval. The next most 
frequent site of neoplasm was the breast, particularly in patients 
with endometrial or ovarian cancer. They concluded that gyneco-
logic malignancies are often associated with primary cancers else-

Fig. 4. Right lateral wall of bladder: consistent with papillary transitional 
cell carcinoma, low-grade (H&E, ×100).

Fig. 5. The tumor cells are positive for CK7 (Immunohistochemistry, 
×200). 
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where, especially in the breast, stomach, colon and thyroid.
Other urogenital organs such as the uterus, ovaries and bladder 
receive large doses of radiation during treatment of cervical can-
cer, and thus it is not surprising that the risk for cancer at these 
organs increases with the duration of time since the exposure, and 
that there is a significant excess of cancer of “other urogenital 
organs.”
Definitive RT consists of a combination of EBRT for the pelvis 
and ICBT, using HDR or low-dose rate sources such as radium, 
or cesium, or a combination of both modalities. Radiotherapy for 
cervical cancer resulted in very high doses of radiation (>30 Gy) to 
organs in the pelvic region, such as the ovaries, rectum, and blad-
der, whereas organs in the abdominal cavity, such as the stomach 
and pancreas, received between 1 and 3 Gy [8].
Occurrence of a second primary cancer is a most serious event 
among long-term survivors after RT. Boice et al. [9] examined data 
from 15 cancer registries in eight countries and compared the 
number of second primary cancers reported for 182,040 women 
against the number expected to have the same risk prevalent in 
the general population. They found an increased risk for cancers 
of the bladder, rectum, vagina, and cecum [10]. In another study, 
Arai et al. [11] reported significantly higher incidences of second 
primary cancers in the rectum, bladder, and lung as well as leuke-
mia. Kleinerman et al. [12] described a large-scale study of 49,828 
patients with cervical cancer treated with radiation therapy, 3,750 
survived 30 or more years and a two-fold risk of cancers of heavily 
irradiated organs was seen in 16,713 matched patients treated 
without radiotherapy. They reported that most of the second pri-
mary cancers were of the rectum, vagina, vulva, and bladder, and 
they concluded that radiation is an important cause of the second 
primary cancers, with no evidence that the risk returns to a normal 
level. There have been a few studies in which both relative risk (RR) 
and cumulative risk (CR) beyond 20 years after RT were quantified 
in patients with cervical cancer. They also reported that RR per de-
cade for second primary cancers after cervical cancer treated with 
RT was 1.2 for 1 to 9 years, 1.2 for 10 to 19 years, 1.3 for 20 to 
29 years, and 1.6 after 30 years, suggesting a continuing elevation 
of RR of second primary cancers with longer follow-ups. They also 
reported that RR in heavily or moderately irradiated organ sites 
among 10-year survivors was 2.1 for patients aged <40 years, 1.6 
for those 40 to 49 years, 1.4 for those 50 to 59 years, and 1.2 for 
patients >60 years, indicating an inverse correlation with age of RT.
In Japan, Ohno et al. [13] described a study of 2,167 patients with 
cervical cancer treated with radiation therapy; the total number of 
person-years of follow-up was 25,771. Among the 2,167 patients, 

1,063 (49%) survived more than 10 years. Second primary cancers 
were observed in 210 patients, representing a significant 1.2-fold 
risk of developing second primary cancer compared with the gen-
eral population, 1.6% excess risk per person per decade of follow-
up, and elevating CR up to 23.8% at 30 years after radiotherapy. 
As is well known, smoking is strongly associated with cancer of 
the lung, head and neck, esophagus, urinary bladder, pancreas, 
stomach, liver, kidney, cervix, and myeloid leukemia. They also 
reported that the impact of smoking habits on the increasing risk 
of second primary cancer after cervical cancer treated with RT. 
In their study, the RR of second primary cancer was 1.6-fold for 
patients with a smoking history but 1.4-fold for patients without 
such a history, revealing a relatively higher RR in the former.
In this case, our patient had TAH and radiotherapy for adenosqua-
mous cell cancer of the uterine cervix, after which she developed 
ovarian and bladder cancer fourteen years later. Although the inci-
dence of MPMs after radiotherapy is low, careful vigilance should 
be exercised during the follow-up period. The early detection of 
second primary malignancies will enable prompt management and 
will increase the cure rate of the disease.
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자궁경부의 선편평세포암에 대한 방사선 치료 이후에 생긴 다발성 원발성 암 1예

단국대학교 의과대학 산부인과학교실

박진완, 박예규, 김종수

  자궁경부암으로 진단된 환자의 장기 생존을 감안할 때, 많은 여성이 방사선치료로 치료하고 있다. 최근 방사선치료의 발전에 의해 완치

되는 암환자는 증가하는 반면, 방사선 치료 후 발생하는 이차암은 방사선치료의 중요한 문제가 되고 있다. 56세의 여성 환자는 14년 자궁

경부의 선편평세포암에 대해 수술과 방사선요법을 받은 후 2개의 골반내 악성 종양이 생겼다. 이전의 방사선치료는 어떤 일부의 암종과 

연관성이 있다고 알려져 있으며, 문헌고찰은 방광과 난소암과의 연관성을 강력하게 지지한다. 저자들은 자궁경부의 선편평세포암종에 대

한 방사선치료 후 생긴 다발성 이차암(난소암과 방광암) 1예를 경험하였기에 간단한 문헌고찰과 함께 보고하는 바이다.

중심단어: 방사선 치료, 자궁경부암, 난소암, 방광암


