Fig. 1. Papillary serous adenocarcinoma. The tumor shows slen-
der papillae with fibrovascular cores lined by small cells. HE
stain, X40.

mary hysterectomy. The diagnosis of serous adenocarcinoma was
made only when an invasive cervical adenocarcinoma exhibited
a prominent papillary structure and/or slit-like glandular spaces,
and usually moderate to marked cytologic atypia (fig. 1, 2) with-
out either intra- or extra-cytoplasmic mucin. At least 10% of the
tumor area had to be of papillary serous type for inclusion in this
study.

For this study, 2 gynecologic pathologists re-examined all sur-
gically removed pathological specimens. Postoperative patholog-
ical classification was carried out according to the 2002 revision

of the International Union against Cancer (UICC) TNM classifi- .

cation of malignant tumors.

Radical hysterectomy has long been a standard treatment op-
tion for the patients with FIGO stage IB-IIB disease in our insti-
tute. In patients with pelvic lymph node metastasis or parame-
trium involvement proven by pathological examination following
surgery, adjuvant irradiation to the whole pelvis was adminis-
tered.

Following primary treatment, asymptomatic patients under-
went pelvic examination, Pap smear, ultrasound, and serial deter-
mination of tumor markers (CA125, CA19-9 and carcinoembry-
onic antigen) every 4-6 months. Symptomatic patients under-
went the appropriate examination where indicated using chest
radiography, computed tomography (CT) and magnetic reso-
nance imaging (MRI),

Follow-up continued until January 2009. Recurrence-free and
overall survival curves were calculated using the Kaplan-Meier
method and were compared by non-parametric survival analysis
(log-rank test). A p value of <0.05 was considered statistically sig-
nificant. JMP software (version 5.0.1; SAS Institute Inc., Cary,
N.C., USA) was used for statistical analysis.

Serous Adenocarcinoma of the Uterine
Cervix

Fig. 2. Papillary serous adenocarcinoma invading cervical stro-
ma, with clusters of tumor cells. HE stain, X100.

Results

Patient Characteristics

Twelve patients met the study criteria. Their charac-
teristics are summarized in table 1. Their median age was
52 years (range 30-74) and median follow-up time in-
cluding death was 55 months (range 5-127). No patient
was lost to follow-up. Baseline evaluation consisted of a
complete gynecologic examination that included PAP
smears, colposcopy and biopsy, laboratory studies inclu-
sive of pretreatment CA125, CA19-9 and carcinoembry-
onic antigen as well as diagnostic imaging (CT, ultra-
sound, and MRI) at the initial visit. Eleven patients (92%)
presented with abnormal genital bleeding as the primary
symptom, with no other symptoms. The remaining pa-
tient (8%) was asymptomatic and was diagnosed based on
abnormal cervical cytology. Nine patients had stage pT1b
disease (seven with pT1bl and two with pT1b2), and three
had stage pT2b. All patients underwent radical hysterec-
tomy with bilateral salpingo-oophorectomy and pelvic
lymphadenectomy. All tumors were completely removed.
Adjuvant radiotherapy or chemotherapy was adminis-
tered to the 4 patients in whom lymph node metastasis or
parametrial invasion was proven by pathological exami-
nation of resected specimens. Three of these 4 patients
received adjuvant radiotherapy to the whole pelvis, for a
total dose of 50 Gy, and 1 patient was treated with chemo-
therapy (cisplatin, doxorubicin and cyclophosphamide).
In this case, the primary care doctor selected not radio-
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Table 1. Clinicopathological characteristics of the 12 patients with SACC

Patient Age Pathological Growth ~ Grade Histologic Depth of Length LVSI Ovarian Adjuvant Recurrent  Recurrence Status
No. stage pattern type invasion, mm mm metas-  therapy site months  (months)
(depth ratio) tasis

1 44 pTlb1NO Endophytic 2 pure* 16 (<3/3) 25 + - none NA NA NED (54)
2 46 pTib1NO Exophytic 3 pure 5 (<1/3) 40 - - none NA NA NED (106)
3 47 pTI1bINO Endophytic 3 mixed® 9 (<3/3) 21 - - none NA NA NED (65)
4 30 pTib1NO Endophytic 2 mixed 12 (<3/3) 35 + - none NA NA NED (127)
5 61 pTibINO Exophytc 2 mixed 6 (<1/2) 31 + - none NA NA NED (62)
6 51 pTib1 N1 Exophytic 3 pure 10 (<1/3) 27 + chemotherapy lung 2 DOD (5)
7 53 pTibl N1 Exophytic 3 pure 15 (<2/3) 30 + - radiotherapy NA NA NED (48)
8 68 pTib2NO Exophytic 2 mixed 40 (<3/3) 55 + - none NA NA NED (28)
9 50 pTib2NO Endophytic 2 mixed 20 (<3/3) 40 - - none NA NA NED (45)

10 51 pT2bN1  Endophytic 2 pure 21 (<3/3) 23 + - radiotherapy peritoneum 43 DOD (51)

11 74 pT2bN1  Endophytic 3 pure 15 (3/>3) 80 + + radiotherapy peritoneum 35 DOD (40)

12 52 pT2bN1  Endophytic 3 pure 17 (3/>3) 20 - - none PAIN 12 DOD (28)

SACC = Serous adenocarcinoma of the uterine cervix; LVSI = lymph-vascular space involvement; NA = not applicable; PALN = para-aortic lymph
node; NED = no evidence of disease; DOD = dead of disease. + = positive; — = negative.
2 Only serous adenocarcinoma was observed; ® another pathological subtype (endocervical and endometrioid) was observed.

therapy but chemotherapy because he thought that che-
motherapy was suitable for cervical serous adenocarci-
noma at that time. For 7 patients without lymph node
metastasis or parametrial invasion as evaluated histo-
pathologically, no adjuvant therapy was performed. The
remaining patient with pT2bN1 disease elected not to re-
ceive adjuvant therapy.

Pathological Features

There were large macroscopic tumors (20-80 mm), lo-
cated in the uterine cervix. Five tumors showed an exo-
phytic pattern and 7 an endophytic one. In 5, another
pathological subtype of uterine cervical adenocarcinoma
was observed. Three cases had endometrioid adenocarci-
noma accounting for 30-60% of the tumor, whereas the
other 2 had endocervical-type mucinous adenocarcino-
ma accounting for 50-70% of the tumor. These 12 cases
were classified into 3 cytologic grades according to Zhou’s
criteria [3]. Six were grade 2, with moderate nuclear pleo-
morphism, small nucleoli, and moderate amounts of cy-
toplasm. The other 6 were grade 3, with marked nuclear
pleomorphism and prominent nucleoli. All tumors, re-
gardless of grade, had >10 mitotic figures per 10 high-
power fields. Psammoma body was present in 1 of the
grade 2 cases.

The patients were excluded if they had a history of pre-
vious primary serous carcinoma of the ovary, Fallopian
tube, endometrium, or peritoneum. There were no serous
adenocarcinoma lesions of the Fallopian tube or perito-
neum. In 9 cases, tumor extent was confined to the uter-

28 Gynecol Obstet Invest 2012;73:26-31

ine cervix, but 1 case had microscopic ovarian metastasis,
and in 1 other, the primary tumor had started to invade
the endometrium. Another case had both microscopic
ovarian metastasis and myometrial invasion, but the size
of the cervical tumor was 80 mm. These ovarian meta-
static lesions were extremely small (1 and 6 mm) com-
pared with the cervical mass and were present not in the
parenchyma but on the surface of the ovary. In order to
distinguish between primary cervical cancer and metas-
tasis from serous ovarian cancer, 2 gynecologic patholo-
gists re-examined all surgically removed pathological
specimens.

Survival

Four (33%) patients suffered tumor recurrence after a
median of 23 months following initial surgery (range 2-41
months). Two of these patients presented with symptoms
of dyspnea caused by pleural effusions, and back problems
related to peritoneal recurrence. All 4 of the patients with
recurrent tumor died at a median of 9 months after the
onset of recurrence despite intensive multimodal therapy
(systemic chemotherapy, radiation and surgery).

For all 12 patients, the 5-year overall survival rate was
62% and 3-year recurrence-free survival (RFS) was 74%.
The 5-year overall survival rate for patients with or with-
out parametrial involvement (pT2b vs. pT1b) was 0 and
89%, respectively (fig. 3). This was statistically significant
(p = 0.01). The 3-year RFS rate for patients with or with-
out parametrial involvement was 33 and 89%, respective-
ly, which was also statistically significant (p = 0.01).

Togami/Kasamatsu/Sasajima/Onda/
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Fig. 3. Overall survival for 12 patients with SACC stratified by
clinical stage.

Three-year RFS for patients with lymph node metastasis
was 40 compared to 100% for those without. There was a
significant difference in RFS between these 2 groups (p =
0.005).

The average number of resected lymph nodes was 28
(range 18-48). Pelvic lymph node metastasis was found
inthe surgically resected specimens from 1 (12.5 %) of the
8 patients with no recurrence, but in all 4 of those whose
cancer recurred. All patients with 2 or more positive pel-
vic lymph node metastases suffered recurrence. Neither
the one patient with only 1 positive pelvic lymph node
metastasis nor any of the patients without metastasis suf-
fered recurrence.

Recurrence Site
The initial sites of recurrence were located outside the
pelvis in all 4 patients. The most frequent site of distant
 metastasis was the peritoneum (2/4, 50%), followed by
the lung (1/4, 25%) and para-aortic lymph nodes (1/4,
25%).

Discussion

SACC is a very rare tumor. No large-scale multicenter
study has been performed and the optimal primary ther-
apeutic approach to SACC has not been determined. Sev-
eral cases have been reported, but only very limited clin-
ical data on SACC are available. The existing reports
mostly provided information on the morphologic fea-
tures and the behavior of this entity, but no accurate stag-

Serous Adenocarcinoma of the Uterine
Cervix

ing and assessment of lymph node metastasis based on
reviewing surgical specimens for half the patients. Using
‘serous adenocarcinoma’ and ‘uterine cervix as key
words, we conducted a Medline search of articles on
SACC published in English from 1984 to 2008, and ex-
tracted papers describing accurate surgical staging, sites
of recurrence and outcomes.

The literature provides information on a total of 25
patients including those in the present study. Twenty-one
(84%) out of these 25 patients underwent radical hyster-
ectomy [3-8]. The clinical characteristics of all 25 pa-
tients are summarized in table 2. The pathological stages
were one case of pT'la, nineteen of pT'lb, two of pT2a and
three of pT2b. One patient with pT2a disease was catego-
rized as advanced stage because of the presence of para-
aortic lymph node metastasis. Recurrence occurred in 9
patients (three with pT1b disease, two with pT2a, three
with pT'2b, and one whose status was not mentioned), of
whom 7 died of the disease. The recurrence rate in early
(pT1 and pT2aM0) and advanced stage (pI2b and
pI2aM1) was 23.8% (5/21) and 100% (4/4), respectively.
Advanced stage was associated with poor prognosis.

Fregnani et al. [9] reported that the recurrence rate of
patients with early-stage adenocarcinoma (FIGO stages
IB and ITA) was 11.4% (4/35) and the 5-year RFS rate was
87.9%. Grisaru et al. [10] reported that the 5-year RFS rate
of FIGO stage IA-IB patients with common-type adeno-
carcinoma (mucinous or endometrioid adenocarcinoma)
was 90%. In both studies, all patients had undergone rad-
ical hysterectomy with or without adjuvant therapy.
Kasamatsu et al. [11] reported that the recurrence rate for -
early-stage (pT1b-2a) patients with common-type adeno-
carcinoma (mucinous or endometrioid adenocarcinoma)
was 16.7% (17/102) and their 3-year RFS rate was 91% and
100% for pT1b and pTla, respectively. Although the re-
currence rate in early-stage patients in the present review
of theliterature seems high (23.8%), 2 patients whose can-
cer recurred had not been treated with radical hysterec-
tomy, but only with simple hysterectomy.

A radical hysterectomy with or without adjuvant ther-
apy for early-stage SACC appeared to be associated with
a favorable prognosis almost identical with common-
type cervical adenocarcinoma. We suggest that the bio-
logical behavior of early-stage SACC is similar to com-
mon-type adenocarcinoma. On the other hand, all pa-
tients with advanced-stage SACC suffered recurrence,
despite radical hysterectomy. In our institute, Kasamatsu
et al. [11] reported that the 3-year RFS rate for patients
with pT2b common-type adenocarcinoma (mucinous or
endometrioid adenocarcinoma) who underwent radical
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Table 2. Outcome and patterns of recurrence in 25 patients with SACC who underwent surgery: survey of the literature

Postsurgical Age (mean) Surgery Adjuvant therapy (n) Lymphnode Recurrencesite  Status (n)
stage (n) (n) metastasis (n) (n)
Gilks et al, pTib® 32 RH Radiotherapy Negative None NED
1992 4}
Shintakuetal.  pT2a(1) 66 SH Radiotherapy Positive Peritoneum DOD
1993 [5]
Rose et al. pTla(1) 30 RH None Negative None NED
1993 [6]
Zhou et al. pT1b (9) Not mentioned RH(8) Not mentioned Not mentioned Distant node (7) DOD (1)
1998 [3] SH (1) Peritoneum (3) AWD (1)
Lung (2) NED (7)
Liver (1)
Skin (1)
Kaplan et al. pT1b (1) 39 SH Chemotherapy Positive Peritoneum DOD
1998[7] . and radiotherapy
Batistatouetal. pT2a®(1) 63 RH Chemotherapy Positive Lung, mediastinum DOD
200018] and radiotherapy and loco-regional
Present study pT1b (9) 30-68 (50) RH(9) Chemotherapy(1)  Positive (2) Lung (1) DOD (1)
Radiotherapy (1) Negative (7) NED (8)
pT2b (3) 51-74 (57) RH(3) Radiotherapy (2) Positive (3) Peritoneum (2) DOD (3)

PALN (1)

SACC = Serous adenocarcinoma of the uterine cervix; RH = radical hysterectomy; SH = simple hysterectomy; PALN = para-aortic
lymph node; NED = no evidence of disease; DOD = dead of disease; AWD = alive with disease.
2 This patient is also included in the report by Zhou et al. [3]. ® This patient has para-aortic lymph node metastasis.

hysterectomy was 38%. Patients with advanced-stage
SACC may have more aggressive tumor behavior than
those with common-type adenocarcinoma.

All patients whose tumor recurred had extra-pelvic
metastasis in the present review of the literature. Of the 5
distant sites of recurrence, the most frequently reported
was distant lymph node (8/21, 38%), followed by perito-
neal spread (7/21, 33%), and then lung (4/21, 19%). In our
institute, among the 123 patients with common-type ad-
enocarcinoma who underwent radical hysterectomy, 27
(22%) suffered tumor recurrence [11]. Of these, the initial
failure sites were inside the pelvis in 10 patients (38%),
outside in 15 (58%) and both in 1 patient (4%). Of all dis-
tant failure sites, the most frequent were distant nodes
(48%) and peritoneal spread (48%), followed by lung (8%).
The spread pattern of the initial failure site in patients
with SACC or common-type adenocarcinoma is there-
fore similar in that extra-pelvic metastasis is more fre-
quent, in particular, peritoneal spread and distant node

30 Gynecol Obstet Invest 2012;73:26-31

metastasis. Based on these findings, checking for extra-
pelvic metastasis should be considered a priority issue for
improving the survival of patients with SACC.

In patients with advanced-stage SACC, pelvic control
alone usually does not lead to a favorable outcome be-
cause of the high incidence of distant metastasis. Whole-
pelvic irradiation is generally selected in many institutes
as a post-operative adjuvant therapy.

Thelargest single study of 17 cases, published by Zhou
et al. in 1998 [3], revealed several key features. They re-
ported that there was a bimodal age distribution, with 1
peak occurring before the age of 40 years and the second
peak after the age of 65. In the present study, however,
the mean age of all patients at the time of diagnosis was
52.2 years (range 30-74) and there are 9 cases in patients
between the ages of 40 years and 65 years. From the lit-
erature review, the mean age of patients with common
uterine cervical adenocarcinoma was 48.4 (£12.9) [12].
Thus, at 51 years (range 24-78) [11], the mean age of the

Togami/Kasamatsu/Sasajima/Onda/
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patients with SACC is similar to common-type adeno-
carcinoma. ,

Zhou et al. [3] reported that the presenting symptoms
were abnormal vaginal bleeding or discharge (13 patients),
and abnormal cervical cytology (4 patients). In the present
study, 11 patients (92%) presented with abnormal genital
bleeding and 1 (8%) with abnormal cervical cytology.

In summary, we have reported detailed clinicopatho-
logical features of 12 cases of SACC and reviewed the lit-

erature. Patients with pT1b disease may have a favorable
outcome with radical surgery. In contrast, patients with
more advanced-stage disease had a poor prognosis with
established therapy, because of extra-pelvic recurrence.
We need to seek effective systemic therapy for advanced-
stage SACC.

Further study is warranted and is necessary to con-
firm the clinical behavior of SACC and to determine op-
timal therapy.

s
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ORIGINAL STUDY

Prognostic Impact of the History of Breast Cancer and of
Hormone Therapy in Uterine Carcinosarcoma

Takashi Uehara, MD, Takashi Onda, MD, PhD, Shinichi Togami, MD, Tsukuru Amano, MD,

Michihiro Tanikawa, MD, Morio Sawada, MD, Shun-ichi Ikeda, MD, PhD,
Tomoyasu Kato, MD, PhD, and Takahiro Kasamatsu, MD, PhD

Objective: Recent studies reveal an association between hormone therapy for breast cancer
(BC), such as tamoxifen (TAM) and toremifene (TOR), and uterine carcinosarcoma (UCS).
The aim of this study was to investigate the characteristics and prognosis of patients with
UCS after BC and hormone therapy.

Methods: Between January 1997 and December 2007, we treated 51 patients with UCS.
The medical records of these patients were reviewed, and factors that influenced their sur-
vival were retrospectively analyzed using univariate and multivariate analyses.

Results: Ten (19.6%) of the 51 patients had a history of BC; 6 (11.8%) had received
hormone therapy with TAM or TOR. The characteristics of the patients with UCS were
similar regardless of whether they had a history of BC or hormone therapy. On univariate
analysis, age greater than 56 years, elevated serum lactate dehydrogenase levels, residual
tumors, FIGO (International Federation of Gynecology and Obstetrics) stage higher than
stage IIla, and non—endometrioid carcinomatous components were identified as prognostic
factors. On multivariate analysis, in addition to residual tumors, FIGO stage higher than
stage IIa, and non—endometrioid carcinomatous components, a history of BC (relative
risk, 0.14), a history of TAM use (relative risk, 15.9), and a history of TOR use (relative
risk, 16.9) were also identified as independently significant prognostic factors.
Conclusions: Our data suggest that a history of BC and hormone therapy for BC is a risk
factor for developing UCS without obvious impacts on the characteristics of UCS. Both
of these factors had statistically significant impacts on the prognosis of patients with UCS.
Further studies are necessary to clarify and validate these associations.

Key Words: Uterine carcinosarcoma, Breast cancer, Tamoxifen, Toremifene

Received November 18, 2009, and in revised form June 6, 2011.
Accepted for publication October 10, 2011.

(Int J Gynecol Cancer 2012;22: 280-285)

Division of Gynecologic Oncology, National Cancer Center Hos-

pital, Tokyo, Japan.

Address correspondence and reprint requests to Takashi Uehara,
MD, Department of Obstetrics and Gynecology, Chiba
University Hospital, Chiba University School of Medicine,
1-8-1 Inohana, Chuo-ku, Chiba 260-8677, Japan.

E-mail: tak-uehara@hospital.chiba-u.jp.

The authors have no conflicts of interest to declare.

This study was presented in part at the 39th Annual Meeting
of the Society of Gynecologic Oncologists, in Tampa, FL,
on March 9-12, 2008.

Copyright © 2012 by IGCS and ESGO

ISSN: 1048-891X

DOI: 10.1097/1GC.0b013e31823¢3219

280

amoxifen (TAM) is a selective estrogen receptor modu-

lator and is widely used as an adjuvant in patients with
estrogen or progesterone receptor—positive breast cancer (BC).
Toremifene (TOR), which has a similar structure to TAM, is
now also used as hormone therapy for BC. Patients who re-
ceive long-term hormone therapy are well known to show an
increased incidence of endometrial adenocarcinoma. Patients
undergoing TAM therapy longer than 5 years are estimated
to have an increased risk of endometrial adenocarcinoma by
about 3- to 7-fold'">; although its incidence is reported to
be lower in patients undergoing TOR therapy.* In early stud-
ies, the prognosis of patients with endometrial adenocarci-
noma related to TAM was thought to be worse than for those
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UCS After BC and Hormone Therapy

unrelated to TAM.? However, later studies show a compara-
ble prognosis between patients with diseases related to and
unrelated to TAM>®; however, this issue remains controversial.

Recently, the association between TAM and uterine car-
cinosarcoma (UCS) was demonstrated by a number of case
reports and case-control studies. >"** Uterine carcinosarcoma
is a tumor with carcinomatous and sarcomatous components
and used to be classified as uterine sarcoma. Uterine carcino-
sarcoma is now considered one of the aggressive subtypes of
endometrial adenocarcinoma, and its etiological features and

symptoms are thought to be similar to those of endometrial
adenocarcinoma. There are studies examining the prognosis
of patients with UCS related to TAM,>''"'* However, there
is still no consensus about the prognosis of patients with UCS
related to TAM. Moreover, the prognosis of patients with
UCS subsequent to BC without a history of hormone therapy
is still unknown. '

In the present study, we investigated the characteristics
of patients with UCS and whether a history of BC and hor-
mone therapy (e.g., TAM or TOR) can alter their prognosis.

TABLE 1. Characteristics of the patients with UCS in relation to their history of BC and of hormone therapy

With a History of BC

Factors Hormone Therapy No Hormone Therapy Subtotal Without a History of BC Total
No. patients 6 4 10 41 51
Age,y 54-80 56-68 54-80 36-79 36-80

Mean, y 68.5 63.3 66.4 60.7 61.8

Median, y 71.5 64.5 67 62 63

<56 1 1 2 13 15
>56 ' 5 3 8 28 36

Menstrual status

Premenopausal 0 0 0 8 8

Postmenopausal 6 4 10 33 43
Serum LDH

Within normal limits 5 2 7 31 38

>Upper normal limits 1 2 3 10 13
Surgical procedures

TAH + BSO 3 2 5 17 22

RAH or TAH + BSO + PLA 3 2 5 24 29
Sarcomatous component ‘

Homologous 4 3 7 27 34

Heterologous 2 1 3 14 17
Carcinomatous component

Endometrioid 6 3 9 28 37

Non-endometrioid 0 1 1 13 . 14
Residual tumor

None 6 2 8 34 42

Any 0 2 7 9
FIGO stage '

I 4 1 5 14 19

I 1 0 1 6 7

1 1 2 3 17 20

v 0 1 1 4 5
Classified FIGO stage

I-1a 5 2 7 32 39

b1V 1 2 3 9 12

TAH, total abdominal hysterectomy; RAH, radical abdominal hysterectomy; BSO, bilateral salpingo-oophorectomy; PLA, pelvic
lymphadenectomy. ’
© 2012 IGCS and ESGO 281
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MATERIALS AND METHODS

Patients

Between January 1997 and December 2007, we treated
51 patients with UCS at the National Cancer Center Hospi-
tal, Japan. We reviewed the medical and pathological records
of these patients. The data on whether the UCS patients had
BC and had undergone hormone therapy, such as TAM and
TOR, in addition to other possible prognostic factors of UCS
were extracted from their records. According to the Japanese
ethical guideline for epidemiologic study, this study was ap-
proved by the institutional review board of the National Cancer
Center.

Our standard surgical treatment for endometrial can-
cer, including UCS, consists of total abdominal hysterectomy,
bilateral salpingo-oophorectomy, and pelvic lymphadenectomy.
‘We performed radical abdominal hysterectomy in patients with
apparent cervical involvement or those with a preoperative
diagnosis of cervical carcinoma. Patients with biopsy-proven
lymph node metastases also underwent para-aortic lymphade-
nectomy. In patients with no or superficial myometrial inva-
sion on macroscopic examination of the resected uterus, pelvic
lymphadenectomy was omitted and only palpation and sam-
pling of swollen nodes were performed. In patients with extra-
uterine tumor spread, 6 cycles of postoperative chemotherapy
were provided. Paclitaxel/carboplatin combination (TC regi-
men) and cyclophosphamide/doxorubicin/cisplatin combina-
tion (CAP regimen) chemotherapies were administered to
10 and 2 patients, respectively. Other treatment regimens of
ifosfamide/cisplatin combination or doxorubicin/dacarbazine
combination chemotherapy were administered to 1 patient
each. All the patients underwent primary surgical treatment,
and no neoadjuvant chemotherapy was performed. Before the
start of treatment, written informed consent was obtained from
all of the patients.

Statistical Analysis

Patient survival was measured from the day of starting
treatment, that is, the day of surgery. Survival curves were
determined by the Kaplan-Meier product limit method. Fac-
tors influencing survival were analyzed using the log-rank test
(univariate) and Cox proportional hazards regression analysis
(multivariate). A value of P < 0.05 was considered to indicate
statistical significance. These analyses were performed using
SPSS version 11.0 (SPSS Inc., Chicago, IL). On multivariate
analyses, stepwise backward screening was performed with
an exclusion P = 0.05 to identify independent prognostic fac-
tors. Contingency table analysis was performed using Fisher
exact test or x test for trends. Differences in age were exam-
ined by nonpaired Student ¢ test.

RESULTS

Associations Between UCS and a History of
BC and of Hormone Therapy

The characteristics of the 51 patients with UCS were
classified according to their histories of BC and hormone
therapy and are summarized in Table 1. Ten (19.6%) of the
51 patients had a history of BC, and 6 patients (11.8%) had
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TABLE 2. Characteristics of the patients with UCS and with a history of BC

Hormone
Therapy, y

Residual Carcinomatous Sarcomatous

Outcome

Component

Treatment Tumor Component

TAH + BSO + PLA
TAH + BSO + OMT

Case Age,y FIGO Stage BC Laterality BC to UCS, y

TAM (2) DOD at 5 mo

Homo

Endometrioid

No

Yes

13
Synchronous

Right

Ib
IVb

59
68

No DOD at 3 mo

Hetero

Serous
Endometrioid

Left
Left, right

Unknown

No NED at 62 mo

TAM (5)

Homo

No

TAH + BSO + PLA

20,5

Ib
Ic

63

NED at 48 mo

TAM (4) DOD at 7 mo

No Endometrioid Homo

TAH + BSO
TAH + BSO
TAH + BSO

26

71

Hetero

Homo

Endometrioid

No

Right
Right, left

Ic

IIIb

80
66

DOD at 35 mo

No

Endometrioid

Yes

30,7
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a history of hormone therapy. The median follow-up period
of the patients, excluding those who died, was 59 months
(range, 1285 months). Although the patients with a history
of hormone therapy were slightly older than those without
a history of BC, the difference was not statistically signifi-
cant (mean age, 68.5 vs 60.7, P = 0.087, nonpaired Student
t test). The patients with a history of hormone therapy
seemed to have earlier stage UCS than those without a his-
tory of BC, but this difference was not significant (P = 0.090,
X test for trends). The differences in the distributions of the
other prognostic factors among the groups were also not sta-
tistically significant (P values not shown).

Characteristics of the Patients With a

History of BC

The detailed characteristics of the 10 patients with a
history of BC are shown in Table 2. All of the 10 patients
underwent surgery for BC, and 6 patients (60%) received
additional hormone therapy (4 patients with TAM and 2
patients with TOR). The durations of TAM treatment ranged
from 2 to 5 years and that of TOR was 5 years. The mean
intervals between BC and incidence of UCS in patients with
and without a history of hormone therapy were 10.5 years
(range, 4-26 years) and 15.3 years (range, 0—30 years), re-
spectively. The interval between BC and incidence of UCS
in the 2 patients with bilateral BC was calculated from the
time of initial BC diagnosis. The difference in the interval be-
tween BC and incidence of UCS was not statistically signifi-
cant (P = 0.490, nonpaired Student ¢ test). The mean interval

between hormone therapy cessation and incidence of UCS
was 6.7 years (range, 0-21 years).

Analysis of Prognostic Factors

We performed both univariate and multivariate analyses
to screen for potential prognostic factors of UCS. Table 3 lists
the factors analyzed and the results. The prognostic factors
found to be significant from the univariate analysis were age
greater than 56 years, elevated serum lactate dehydrogenase
(LDH) levels, presence of residual tumors, FIGO (Interna-
tional Federation of Gynecology and Obstetrics) stage higher
than stage IMa, and carcinomatous components other than
endometrioid adenocarcinoma. Regarding multivariate analy-
sis, all 11 factors were included in the Cox proportional hazards
model, and stepwise backward analysis was performed. The
results from this analysis revealed 6 independently significant
prognostic factors (Table 3). The presence of residual tumors,
FIGO stage higher than stage Illa, and carcinomatous com-
ponents other than endometrioid adenocarcinoma were again
identified as significant prognostic factors. In addition, a his-
tory of BC, history of TAM use, and history of TOR use were
also identified as independently significant prognostic factors.

Survival of Patients With UCS in Relation to
Their History of BC and of Hormone Therapy

Figure 1 shows the survival curves of the patients with
UCS. The 51 patients were divided into 3 groups based on
their history of BC and of hormone therapy: patients with
UCS not related to BC (n =41), patients with UCS subsequent

TABLE 3. Univariate and multivariate analyses to identify significant prognostic factors for patients with UCS

Univariate Analysis Multivariate Analysis
Factors P Risk Ratio 95% CI P
Age (>56 [n =36] vs <56 [n = 15]), v 0.038 — —_ NS
Menstrual status (postmenopause [n = 43] vs 0.651 — — NS
premenopause [n = 8])
Serum LDH level (>upper normal limit [n = 13] vs <0.001 — — NS
within normal limits [n = 38])
Surgical procedures (RAH or TAH + BSO + PLA [n = 29] vs 0.153 — — NS
TAH + BSO [n =22])
Residual tumor (any [n = 9] vs none [n = 42]) <0.001 8.942  2.791-28.647 <0.001
FIGO stage (Ib-1V [n = 12} vs IHIa [n = 39]) <0.001 4116  1.296-13.074 0.016
Sarcomatous component (heterologous [n = 17] vs 0.107 — — NS
homologous [n = 347])
Carcinomatous component (non-endometrioid [n = 14] vs 0.017 2.896 1.088-7.708 0.033
endometrioid [n = 37])
BC (positive [n = 10] vs negative [n = 41]) 0.869 0.139  0.022-0.886 0.037
TAM use (positive [n = 4] vs negative [n = 47]) 0.932 15.895  1.461-172.913 0.023
TOR (positive [n = 2] vs negative [n = 49]) 0.300 16.872 1.676-169.870  0.016

RAH, radical abdominal hysterectomy; TAH, total abdominal hysterectomy; BSO, bilateral salpingo-oophorectomy; PLA, pelvic lym-

phadenectomy; NS, not significant.
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FIGURE 1. Survival curves for patients with UCS with
respect to their history of BC and of hormone therapy.
The survival rates of patients with UCS unrelated to
BC (n = 41), patients with UCS subsequent to BC
without hormone therapy (n = 4), and patients with
UCS subsequent to BC with hormone therapy (n = 6)
are shown in solid black, solid gray, and dotted black
lines, respectively.

to BC without hormone therapy (n = 4), and patients with
UCS subsequent to BC with hormone therapy (n = 6). Me-
dian survival periods and 5-year survival rates of the patients
in each of the abovementioned groups were 28 months and
41.8%, 35 months and 50.0%, and 19 months and 33.3%,
respectively. The differences in survival rates were not sta-
tistically significant on univariate analysis (P = 0.828, log-
rank test).

DISCUSSION

In the present study, we investigated the characteristics
of patients with UCS and investigated whether a history of
BC and/or a history of hormone therapy for BC affected the
prognosis of UCS.

We found relatively high incidences of patients with
a history of BC (19.6%) and of hormone therapy (11.8%)
among those with UCS. A history of pelvic radiation is a
well-known risk factor for UCS. Our study population in-
cluded 2 patients (3.9%) with a history of pelvic radiation
(cases 5 and 6; Table 2). Both patients had a history of BC,
with one having a history of hormone therapy. Although it
is not clear which factors were associated with the develop-
ment of UCS in these patients, the proportions of patients
with histories of BC and hormone therapy were very high.
Taking into account the lifetime cumulatlve incidence of
BC that is about 5% in Japanese women,'® the proportion
of surviving female patients with a history of BC and of
hormone therapy among the population is probably less
than 5%. Thus, our data suggest an etiologic correlation be-
tween UCS and hormone therapy consistent with previous
reports * and further suggest a similar correlation between
ucs and BC itself.

No significant differences in clinical or pathological
characteristics were found among UCS patients, without a
history of BC, with a history of BC, or with a history of
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hormone therapy. Kloos et al'? suggested that TAM users
had more advanced stages of UCS in thelr series. In con-
trast, McCluggage et al.!! and Arenas et al.'* suggested ear-
lier stages of UCS in their series of TAM users. Our patients
with a history of hormone therapy had a relatively early stage
of UCS compared with those without BC, although the dif-
ference was not statistically sxgmﬁcant (P =0.090, x* test for
trends). Meanwhile, the differences in the interval from BC
to incidence of UCS (P = 0.490, nonpaired Student ¢ test)
and the age of preceding BC (P = 0.353, nonpaired Student
¢ test, data not shown) were not statistically significant be-
tween the patients with a history of BC and those with a his-
tory of hormone therapy. Taken together, the characteristics
of the UCS patients without a history of BC, with a history
of BC, and with a history of hormone therapy were not mark-
edly different from each other.

Several prognostlc factors of UCS have been reported
previously, the most important being the FIGO stage of
the tumor.'®'” The presence of carcinomatous components
other than endomettioid adenocarcinoma is also a poor prog-
nostic factor.'® On the other hand, the prognostic impact of
heterologous sarcomatous components is controversial. In the
present study, 5 factors were identified as significant prognos-
tic factors using a univariate analysis. Among these, FIGO
stage higher than stage Illa, the presence of residual tumors,
and carcinomatous components of non—endometrioid adeno-
carcinoma remained as independently significant prognostic
factors of UCS on a multivariate analysis, whereas age greater
than 56 years and elevated serum LDH levels were not inde-
pendent prognostic factors on the multivariate analysis. We
measured serum LDH levels in the routine preoperative sys-
temic evaluations. The serum LDH level is reported to be
higher in patients with endometrial cancer compared with
healthy controls, but serum LDH level did not correlate with
deep myometnal invasion or high histological grade of endo-
metrial cancer.’® Our data suggest some correlation with
prognosis; thus, further assessment of the meaning of elevated
serum LDH level is necessary to address its relevance as a
predictive measure of UCS. In contrast, the history of TAM
or TOR therapy and the history of BC were identified as
independently significant prognostic factors on multivariate
analysis, but not on univariate analysis. On univariate analy-
sis, even when we analyzed the prognosis by dividing pa-
tients into 3 groups, that is, patients without a history of BC
(41 patients), with a history of BC (4 patients), and with a
history of hormone therapy (6 patients), no significant differ-
ences were found (Fig. 1). However, even when we combined
the history of TAM or TOR as the history of hormone ther-
apy, the results of multivariate analysis were almost identical.
The relative risk of UCS with a history of hormone therapy
and the history of BC were 16.410 (95% confidence interval
[CI], 2.044-131.746) and 0.138 (95% CI, 0.022-0.867), re-
spectively. As mentioned above, there were no marked dif-
ferences in the distributions of other characteristics. Thus,
the cumulative nonsignificant differences of other prognostic
factors, especially FIGO stage higher than stage IIla, pres-
ence of residual tumors, and carcinomatous component of
non—endometrioid adenocarcinoma may conceal the signifi-
cant prognostic impact of the history of BC, TAM, and TOR
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on UCS. In previous reports, a case series suggested poor
prognosis of patients with a history of TAM,!-12 and a case-
control study of patients with BC suggested poorer progno-
sis for patients with a history of long-term TAM use among
those with endometrial cancer, including UCS.? On the other
hand, a follow-up study of patients with BC found no prog-
nostic impact of TAM use- in patients with UCS subsequent
to BC.” To our knowledge, there have been no previous stud-
ies analyzing the prognostic impact of the history of BC itself
and of hormone therapy among patients with UCS, includ-
ing those patients without preceding BC. We found that the
history of BC was a significantly better prognostic factor of
UCS, whereas the history of TAM and TOR treatment was
a significantly poor prognostic factor of UCS on our multi-
variate analysis.

Our data suggest that histories of both BC and hor-
mone therapy for BC are important risk factors for UCS,
whereas characteristics of the UCS are similar regardless
of the presence of these risk factors. Moreover, the history of
BC appears to be a good prognostic factor in UCS patients,
whereas a history of hormone therapy is a poor prognostic
factor. However, because of the rarity of UCS occurrence and
UCS related to BC as shown by Lavie et al,%° our study is based
on a small cohort of patients from a single institution. This is
a limitation of our study, along with the retrospective nature
of our study. Thus, the results from our study need to be vali-
dated by future studies to clarify the association between prog-
nosis of UCS and a history of BC and/or of hormone therapy.
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Abstract

Background Pelvic exenteration has attained an impor-
tant role in the treatment of advanced or recurrent cervical
cancer for obtaining a complete cure or longer disease-free
survival. The purpose of this study was to evaluate patients
undergoing pelvic exenteration and to determine the clin-
ical features associated with outcome and survival.
Methods We retrospectively analyzed the records of 12
patients who underwent pelvic exenteration for uterine
cervical cancer between July 2002 and August 2011.
Results Two patients had primary stage IVA cervical
adenocarcinoma and 10 patients had recurrent cervical
cancer. Bight patients underwent anterior pelvic exentera-
tion, 3 patients underwent total pelvic exenteration, and 1
patient underwent posterior pelvic exenteration. With a
median duration of follow-up of 22 months (range
3-116 months), 5 patients were alive without recurrence.
Of 5 patients with no evidence of disease, 4 were recurrent
or residual tumor, all of whom had common factors, such
as a tumor size <30 mm, negative surgical margins,
complete resection, and no lymph node involvement. The
5-year overall survival rate for 12 patients was 42.2 %.
Tleus was the most common complication (42 %) and post-
operative intestinal anastomosis leaks developed in 3
patients, but no ureteral anastomosis leaks occurred.
Conclusions Pelvic exenteration is a feasible surgical
procedure in advanced and/or recurrent cervical cancer
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patients with no associated post-operative mortality, and
the only therapeutic option for complete cure or long-term
survival; however, post-operative complications frequently
occur.

Keywords Pelvic exenteration - Uterine cervical cancer -
Positron emission tomography/computed tomography -
Urinary diversion - Complications

Introduction

Cervical cancer is the fifth most common cancer among
women in Japan; the mortality from cervical cancer in 2010
was 4.1 per 100,000 of the female population [1]. Radio-
therapy and surgery are the comerstones of management
for patients with cervical cancer. Indeed, radiotherapy or
concurrent chemoradiotherapy (CCRT) is recommended
for patients who are at high risk for recurrence following
radical hysterectomy or for patients with advanced stage
disease [2]. Despite the clinical advantage of CCRT for
cervical cancer, recurrence rates are 50-70 % for patients
with locally advanced disease (The International Federa-
tion of Gynecology and Obstetrics (FIGO) IIB, III, and
IVA stage) [3]. Treatment options in patients with locally
recurrent cervical cancer are limited. In fact, approximately
25 % of patients with recurrences outside the irradiated
field respond to chemotherapy while only 5 % of patients
respond to chemotherapy if the tumor recurs within the
irradiated field [4].

Pelvic exenteration (PE) was initially introduced as a
palliative procedure in the treatment of advanced pelvic
cancer [5]. Of note, the operative mortality rate was as
high as 23 % [5]. Due to improvements in reconstructive
procedures, surgical techniques, patient selection, and
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peri- and post-operative care, the operative mortality rate
has decreased dramatically [6, 7]. Currently, PE has
attained an important role in the treatment of advanced or
recurrent cervical cancer for obtaining a complete cure or
longer disease-free survival.

We performed PEs on 16 patients with uterine cervical
cancer, uterine sarcoma, or vulvar cancer between July
2002 and August 2011, In the current study, 12 patients
with cervical cancer who underwent PE at a single insti-
tution in Japan were reviewed. The purpose of this study
was to describe the incidence and severity of complications
associated with PE, and to define which patients were more
likely to benefit from PE.

Materials and methods

We retrospectively studied the medical records of 12
patients who underwent PE for uterine cervical cancer
between July 2002 and August 2011 at the Tohoku Uni-
versity Hospital. The medical records were reviewed and
information was gathered with respect to age at the time of
surgery, the histologic features of the primary cancer, prior
treatment(s), FIGO stage, extent of disease, method of
urinary and stool diversion, operative time, blood loss,
tumor size, tumor residual, tumor margin status, lymph
node metastasis, complications, and present disease status.
The survival times of patients alive or lost to follow-up
were censored in June 2012.

The selection criteria for PE were central recurrence;
age (<70 years); no gross pelvic side-wall involvement; no
para-aortic lymph node enlargement; no distant metastases;
and good performance status. An informed consent,
including the rationale for the procedure and a statement
that the procedure could be terminated intra-operatively
without completing the resection, was obtained in every
case. The diagnosis of recurrent tumor was confirmed by
pathologic examinations of a biopsy specimen from each
patient, but we did not perform surgical explorations, such
as open or laparoscopic biopsies.

All surgical procedure was performed by gynecologic
oncologists in collaboration with urologists and general
surgeons. Total pelvic exenteration (TPE) involves
removal of the reproductive tract, bladder, portions of the
ureters, and rectosigmoid colon. Anterior pelvic exentera-
tion (APE) is removal of the reproductive tract, bladder,
and portions of the ureters, while posterior pelvic exen-
teration (PPE) is removal of the reproductive tract and
rectosigmoid colon. Pelvic lymphadenectomy is performed
for primary stage IVA patient who undergo PE. The
recurrent patients after CCRT receive selective biopsy for
lymph nodes with suspected metastasis. Intra-operative
radiation therapy was not administered to any patient.

@ Springer

All statistical analySes were performed with StatFlex 6.0
(Artec, Inc., Osaka, Japan). Survival probabilities were
estimated using the Kaplan-Meier method, and statistical
significance was determined by the log-rank test.

Results

Patient characteristics and surgical data of the 12 patients
are presented in Table 1. The median age at the time of
surgery was 46 years (range 34-63 years). Of the 12
patients, 2 had primary cervical adenocarcinoma (stage
IVA) and 10 had recurrent cervical cancer (squamous cell
carcinoma, n = 6; and adenocarcinoma, n = 4). All 10
patients with recurrences had received radiotherapy, 6 of
whom underwent hysterectomies before PE.

The median tumor size at the time of PE was 32.5 mm
(range 15-82 mm). The operative procedures were APE
(n=28), TPE (n = 3), and PPE (n = 1). The median
operative time was 491.5 min (range 266—-683 min) and the
estimated blood loss was 2537.5 g (range 1565-5572 g).
Eight of 12 patients had no macroscopic residual tumor
after PE, and as a result the surgical margins had no
malignant cells microscopically in 8 cases. The resected
specimens from nine patients contained lymph nodes. Of
the nine patients, three had positive lymph node metastases
and the histopathologic diagnoses were adenocarcinomas.
The median hospital stay post-PE was 65.5 days (range
16-103 days).

The surgical outcomes and complications are summa-
rized in Table 2. Tleus was the most common complication,
occurring in 5 patients (42 %). Post-operative leaks of
intestinal anastomoses developed in 3 patients (25 %). Two
patients (17 %) required re-laparotomies because of ileus, a
wound infection, or peritonitis. In contrast, no post-opera-
tive leaks of ureteral anastomoses were documented. There
were no peri-operative deaths and no cardiovascular or
thromboembolic events. Two patients (17 %) had no major
post-operative complications.

The types of urinary reconstructive procedures and
leakages are summarized in Table 3. Before performing
PE, 10 patients received pelvic radiation therapy. Only one
patient (no. 88) did not require urinary diversion because a
PPE was performed. The methods of urinary diversion
were ileal conduits (n = 4); ureterocutaneostomy (n = 3);
transverse colon conduits (» = 3); and sigmoid colon
conduit (n = 1). Three patients with ureterocutaneostomies
did not require intestinal anastomoses. No patients had
ureteral anastomosis leakages. Two patients had ileoileal
anastomosis leaks in the ileal conduit using the ileum
within the radiation field.

With a median duration of follow-up of 22 months

(range 3-116 months), 5 patients were alive without
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Table 1 Backgrounds and characteristics

Case Age Stage Histology Status Prior treatment Site of PET/ Tumor Exent Operation Blood Tumor Margin  Positive Length of Survival Progression Disease
recurrence CT  size type  hours loss residuals status  lymph hospital Period free period  status
(mm) (min) ®) nodes stay after after PE
after PE  PE (months)
(days) (months)

1 63 IB2 SCC Relapse  Surgery, CCRT Vaginal stump (=) 50 TPE 677 3205 None (=) =) 90 3 2 DOD

2 41 1B SCC Relapse CCRT, Uterus -y 28 APE 395 2650  None (G =) 84 116 116 NED
Chemotherapy

3 45 IB2 AC Relapse  Surgery Vaginal stump (~) 35 APE 490 2600  None (=) +) 100 54 44 DOD

4 41 IVA AC Primary None =) 8 APE 502 5572  None (=) ) 103 106 106 NED

5 49 A SCC Relapse CCRT Uterus (+) 15 APE 425 1910  None () (=) 47 99 99 NED

6 34 1B scC Relapse CCRT, Uterus,pelvic “+) 39 APE 266 1565 None (=) Not 23 7 2 DOD
chemotherapy lymph nodes removed

7 60 IIB AC Relapse  Surgery, CCRT Vaginal stump (+) 38 APE 470 1700 <lcm (CP) +) 88 21 10 DOD

8 56 IIB SCC Relapse CCRT, Uterus -+ 25 PPE 342 1780 <lcm () Not 100 18 5 DOD
chemotherapy removed

9 42 1B scC Relapse NAC, surgery, RT, Vaginal stump (=) 50 TPE 591 2755 >2cm +) () 32 24 24 AWD
chemotherapy

10 47 IVA AC Primary Residual tumor +) 20 APE 493 1330  None (=) (=) 16 23 23 NED
after CCRT

11 36 IB2 AC Relapse  Surgery, RT, Vaginal stump, (+) 25 TPE 683 2475 <lcem (+) Not 43 12 4 ‘DOD
chemotherapy bladder removed

12 52 IB2 AC Relapse  Surgery, CCRT, Vaginal stump (+) 30 APE 662 4517  None =) (-) 20 14 14 NED
chemotherapy

SCC squamous cell carcinoma, AC adenocarcinoma, CCRT concurrent chemo-radiation therapy, NAC neoadjuvant chemotherapy, RT radiation therapy, PET/CT positron emission tomography/computed tomography,

PE pelvic exenteration, TPE total pelvic exenteration, APE anterior pelvic exenteration, PPE posterior pelvic exenteration, DOD dead of disease, AWD alive with disease, NED no evidence of disease
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recurrences, 1 was alive with disease, and 6 died of disease
at the time the study was concluded. We calculated the
predictable overall survival (OS) and progression-free
survival (PFS) after undergoing PE for the 12 patients. As
shown in Fig. 1, the 5-year OS rate for all patients was
42.2 %. We performed univariate analysis on the previ-
ously-described patient prognostic factors; however, none
of the factors were statistically significant.

Discussion
Pelvic exenteration was initially introduced in 1948 as a

palliative procedure for patients with advanced pelvic cancer
[5]. With the advent of surgical diversion techniques, advances

Table 2 Surgical outcome and complications (n = 12)

Patients

Early and late operative complications
Ileus 5 (42 %)

in post-operative management, thromboprophylaxis, and
the use of prophylactic antibiotics, the associated opera-
tive mortality has improved. In the most recently pub-
lished studies, the operative mortality rate has been
reduced to 0-2 % [8-10]. Therefore, the exact surgical
indications for PE have gradually changed over time, and
PE is currently considered a safe and feasible procedure
for select patients.

To select the appropriate candidates for PE, pre-opera-
tive imaging is the most important diagnostic tool for
assessment. Computed tomography (CT) scans and/or
magnetic resonance imaging system (MRIs) have not been
reported in sufficient numbers as imaging methods before
performing PEs to assess efficacy as therapeutic modalities
and in the pre-operative evaluation of lesions [11]. In fact,
most of the patients in our series had previously undergone
pelvic surgery and/or radiation therapy, thus it was difficult
to distinguish between post-radiation pelvic fibrosis and
recurrent lower genital tract cancers using CT scans and/or
MRIs as imaging modalities. We performed positron
emission tomography/CT (PET/CT) scans to identify the
recurrent tumors in six patients who had surgery after 2004.

I;:ii::z;;f (he intestinal anastomosis 2 8,5, Z:; All of the patients. with cenn'a% disease detec:ced by P]?ZT/CT
Wound infection 27 %) had hlstppathf)loglc confirmation of the surgical specimens.
No complication 27 %) These six patients underwent CT and{or MRI prior to PET/
. CT; uterine relapse was not detected in two patients by CT
Pelwc, abscess L8 %) scan and 3 patients by MRI. These results, as well as the
Infectious lymphocele LB %) fesults in previous reports [11, 12] indicate that PET/CT is
Infection of urinary tract 18 %) the most useful modality with which to determine eligi-
Severe appetite loss 18 %) bility for PE.
Cardiovascular and/or thromboembolic events 0 (0 %) Factors such as positive node status, tumor size, side
Insufficiency of the ureteral anastomosis 00O%  wall fixation, histologic type, and margin status, have been
Secondary bleeding 00%)  shown to be associated with prognosis in patients with
Operative mortality 00 %) advanced cervical cancer [7, 8, 13-19]. In our series, 5
Table 3 T?' pes of urinary Case Exent Method of urinary = RT before Leak of intestinal Leak of ureteral
lr: ;(:nstructlve procedures and type diversion PE anastomosis anastomosis
1 TPE Sigmoid colon conduit + - -
2 APE Ileal conduit + + -
3 APE Ileal conduit - - -
4 APE Tleal conduit - - -
5 APE Ureterocutaneostomy -+ -2 -t
6 APE Ureterocutaneostomy - ~2 b
7 APE Tleal conduit + + -
8 PPE No urinary diversion  + - b
RT radiation th PE oeivi 9 TPE Ureterocutaneostomy -+ 2 b
radaiation therapy, eivVIC
exenteration, TPEIgtaI peIl’vic 10 APE Ti?:;ﬁ;se colon + - -
exenteration, APE anterior
pelvic exenteration, PPE 11 TPE Transverse colon + - -
posterior pelvic exenteration conduit
? No intestinal anastomosis 12 APE Transverse colon + - -

. conduit
® No ureteral anastomosis
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Fig. 1 Overall survival for the entire patients

patients (41.7 %) had no evidence of disease after PE (nos.
2,4,5, 10, and 12). Moreover, 2 patients (nos. 2 and 5) had
long-term survival >8 years in spite of recurrence. Of the 5
patients with no evidence of disease, 4 (nos. 2, 5, 10, and
12) were treated for recurrences or residual tumor. All 4
patients had common factorStumor size <30 mm, negative
surgical margins, complete resection, and no lymph node
involvement. Although the number of patients was too
small to demonstrate a statistical difference, these factors
are thought to be important in selecting candidates for PE.
In contrast, patient no. 4 had long-term survival, despite a
bulky tumor (>80 mm), positive lymph nodes, and cervical
adenocarcinoma. Patient no. 4 was diagnosed with FIGO
stage IVA cervical adenocarcinoma and underwent PE
primarily. The therapeutic strategy for stage IVA cervical
cancer remains controversial. Surgical resection for
patients with stage IVA cervical cancer is not recom-
‘'mended in the United States and Japan [2, 20]. In contrast,
half of the patients with stage IVA undergo PE primarily in
Germany [17]. Mamitz et al. [17] reported that the overall
cumulative survival after PE was 52.5 % in the primary
treatment group and tumor-free resection margin was sig-
nificantly correlated with a good prognosis. Our cases also
achieved tumor-free surgical margins; therefore, PE may
be an alternative to primary chemoradiation if the tumor is
considered to be completely resectable.

PE, in some situations, is associated with severe com-
plications. Intestinal anastomosis leaks cause peritonitis
and inevitably lead to re-laparotomies, resulting in lengthy
hospital stays. In our series, insufficiency of the intestinal
anastomosis occurred in 3 of 8 cases (37.5 %), which is
higher than previous reports (19.1-29.8 %) [21, 22]. All
three patients with intestinal leakages had irradiated small
intestines with normal appearances. On the basis of these
results, we used a transverse colonic conduit for urinary

diversion in the current three patients, and had no post-
operative intestinal leakages at the time the study was
concluded. We deem transverse colonic conduits to be
suitable in patients with previous radiation therapy.

In conclusion, PE is a feasible surgical procedure,
especially in select patients with recurrent tumors <30 mm
in size, negative surgical margins, and no lymph node
involvement, and is a valuable option for cure or long-term
survival, although post-operative complications remain
high. Intra-operative procedures, such as urinary diversion,
affect complications during the early post-operative period
and will continue to be revised to further reduce the
complication rate. Cooperation with general surgeons and/
or urologists, intensive post-operative management, and
patient selection are the cornerstones to improve survival
and quality of life in patients with advanced and/or recur-
rent cervical cancer.
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Summary

Objective: Radical hysterectomy (RH) is a standard treatment for locally advanced non-squamous cell carcinoma (N-SCC) of the
uterine cervix, but there have been no reports on whether neoadjuvant chemotherapy (NAC) followed by radical hysterectomy could
improve the outcome of patients with this disease. Materials and Methods: This multicenter retrospective study enrolled 77 patients
with Stage IB2 to IIB N-SCC of the uterine cervix. Of these, 27 patients were treated with NAC prior to radical hysterectomy (NAC
group) and 50 with RH alone (RH group). The two-year recurrence-free survival (RFS) rate, progression-free survival (PFS}, and
overall survival (OS) were compared between the two groups. Clinical parameters such as clinical stage, histological type, and post-
operative treatment were also examined between the groups. Resufts: While the two-year RFS rates were 81.5% and 70.0% ia NAC
and RH groups, respectively {p = 0.27) and the median PFS was 51 months and 35 months in NAC and RH groups, respectively (p
= 0.35), the median OS was 58 months and 48 months in NAC and RH groups, respectively, which was significant (p = 0.0014).
The median OS of patients with mucinous adenocarcinoma in NAC group was significantly higher than that in RH group: 58 months
versus 37 months (p = 0.03). Conclusion: NAC prior to RH may offer the prognostic advantage of patients with locally advanced
N-SCC of the uterine cervix, especially mucinous adenccarcinoma.

Key words: Uterine cervical carcinoma; Non-sguamous cell carcinoma; Neoadjuvant chemotherapy; Radical hysterectomy;

Qutcome,

Introduction

Radical hysterectomy and radiotherapy are a tradition-
al therapeutic modality for invasive carcinoma of the uter-
ine cervix in Japan. Since some observations showed that
chemo-radiotherapy with cisplatin offered the advantage
of clinical outcome in locally advanced carcinoma of the
uterine cervix, chemotherapy has become the treatment of
preference of uterine cervical carcinoma [1-7]. The
Ttalian multicenter randomized study, which enrolled
patients with locally advanced Stage IB2 to ITB squamous
cell carcinoma of the uterine cervix, showed that NAC
prior to RH improved the patient outcome as compared to
conventional radiation therapy alone [8]. Combination of
docetaxel and carboplatin in the neoadjuvant setting for
patients with advanced or recurrent uterine cervical
malignancy showed complete or partial response in all of
patients with uterine cervical adenocarcinoma, suggest-
ing that the combination may be quite promising for treat-
ment of uterine cervical adenocarcinoma [9]. However,
there is no evidence that NAC improves the outcome of
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patients with uterine cervical adenocarcinoma. The aim
of this multicenter study was to retrospectively evaluate
whether NAC can improve the outcome of patients with
locally advanced N-SCC of the uterine cervix.

Materials and Methods

This study enrolled 77 patients with Stage IB2 10 IIB N-SCC
of the uterine cervix who underwent RH at the institutions
belonging to the Tohoku Gynecologic Cancer Unit (TGCU)
between January 1996 and December 2008. Of these, 27
patients were treated with NAC prior to RH (NAC group), and
50 patients were treated with RH alone (RH group). The two-
year recurrence-free survival (RFS) rate, progression-free sur-
vival (PFS), and overall survival {OS) were compared between
the two groups. Clinical parameters, such as: clinical stage, his-
tological type, and postoperative treatment were also examined
between the groups.

The PES and OS in the two groups were calculated by the
Kaplan-Meier method, and the statistical significance of differ-
ences in the cumulative curves between the two groups was eval-
uated by log-rank test. Categorical variables comparisons were
conduced by two-tailed Chi square or Mann-Whitney U test
where appropriate. A result was deemed significant at p < 0.05.
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Results

Patient characteristics

The median age was 49 and 45 years in NAC and RH
groups, respectively. Eleven (40.7%) and 29 (58.0%)
patients had Stage IB2 disease in NAC and RH groups,
respectively, and 16 (59.3%) and 21 (42.0%) patients had
Stage II disease NAC and RH groups, respectively. In
regard to the histological type, 13 patients had mucinous
adenocarcinoma, four had endometrioid adenocarcinoma,
three had clear cell carcinoma, and seven had adenosqua-
mous carcinoma in the NAC group, while 27 patients had
mucinous adenocarcinoma, nine had endometrioid ade-
nocarcinoma, two had clear cell carcinoma, nine had
adenosquamous carcinoma, and three had other types in
RH group. Of the 27 patients in NAC group and 50 in RH
group, 19 (70.4%) and 40 (80.0%) underwent any postop-
erative treatments, respectively (Table 1).

NAC regimens and mumber of cycles

Because this was a retrospective and multicenter study,
the combination of anti-cancer agents utilized was hetero-
geneous as shown in Table 2. Of the 27 patients in NAC
group, eight received DC: seven patients received two
cycles and one patient received three cycles. Five patients
received cisplatin alone. Four patients received MEP: one
patient received one cycle, two patients received two
cycles, and one patient received three cycles. Three patients
received TC of two cycles. Three patients received FCAP:
one patient received one cycle and two patients received
three cycles. Other four patients received cisplatin/CPT-11
of two cycles, cisplatinfAdriamycin of two cycles, cis-
platin/mitomycin C of three cycles, and carboplatin/actino-
mycin D of three cycles, respectively.

Comparison of clinical outcome between NAC and RH
groups

The two-year RFS rate was 81.5% in NAC group and
70.0% in RH group (p = 0.27, Table 3). The median PFS
was 51 months (range, 14-157 months) in NAC group and
35 months (range, 4-157 months) in RH group (7 = 0.35,
Table 3). On the other hand, the median OS was 58
months (range, 15-157 months) in NAC group and 48
months (range, 9-157 months) in RH group, which was
significant (p = 0.0014, Table 3 and Figure 1A).

Comparison of clinical outcome according to clinical
parameters

There were no significant differences in the median
PFS and OS between NAC and RH groups according to
stage, histological type and adjuvant therapy, except
mucinous adenocarcinoma (Table 4). While the median
PES of patients with mucinous adenocarcinoma was 58
months {range, 8-124 months) in NAC group and 33
months (range, 4-125 months) in RH group (p =0.34), the

Table 1. — Patient characteristics.

Vasiable NAC(=27) RH{n=30) P vale
Median age in years [range] 49 [30-63] 45[25-76] p =085*
Stage
182 11 40.7) 29(580) p=0.15%*
H
1A 0 6(12.0)
1B 16 (59.3)  15(30.0)
Histological rype
Adenecarcinoma
mucinous 13(48.1) 27(54.0) p=0.08**
endometrioid 4(149) 9(18.0)
clear cell (1L 2(4.0)
Adenosquamous carcinoma 7(25.9) 3(180)
Others 0 3(6.0
Adjuvant therapy :
administered 8(29 10(200) p =034
not administered
Chemotherapy 9(333) 16(32.0)
Chemoradiation therapy 5(18.5) 14(28.0)
Radiotherapy 5(18.5)  10(20.0)

*Mann-Whitney U test, #*Chi-square test, aumbers of parenthesis represent %,

Table 2. — List of NAC regimens.

Regimen

NQ. of
patients
DC (Dacetaxel 70 mg/my', carboplatin AUC6 day 1 q21 days) 8
Cisplatin alone (total 200 mg/body for 3 days) S
MEP (MMC {0 mg/nt® day 1, etoposide100 mg/m® days 1,3.5,
cisplatin 50 mg/m? day I, q28 days)
TC (Paclitacel 175 mg/m?, carboplatin AUC6 day 1 g2 days)
FCAP (5-FU 200 mg/tiody, CPM100 mg/body, cisplatin
20 mg/n?* days 1-7, ADM 35 mg/m® day 7)
Cisplatin/CPT-11 {cisplatin 70 mg/ms* day 1, CPT-11
70 mg/n?® doys 1,8 q21 days)
Cisplatin/ADM (cisplatin 100 mg/body, ADR 40 mg/body
days 1,2 q21 days) 1
Cisplatin/MMC (cisptatin 50 mg/body, MMC 4 mg/body
day 1 q2f days) 1
Carboplatin/Actinomycin D (Carboplatin 300 mg/body,
Actinomycin D 1.5 mg/body day 1 q21 days) 1
MMC: mitomycin C; CPM: cyclophosphamide; ADM: adriamyein.

w w A

—

Table 3. — Comparison of the clinical cutcome between the
o groups.

NacC RH 7 value
@=27) (=50
Two-year RFSrate  81.5% (22127) 70.0% (35/50) p=027

Median PFS (range) 51 months ($4-157} 35 months (4-157) p =035
Median OS (range) 58 months (15-157) 48 menths (9-157) p = 0.0014
RFS: securrence free survival: PES: progression-free survival: OS: overalt survival,

median OS of those with mucinous adenocarcinoma was
58 months (range, 24-124 months) in NAC group and 37
months (range, 9-125 months) in RH group, which was

- significant (p = 0.03) (Table 4 and Figure 1B).

Clinical outcome according to therapeutic modality after
NAC and radical surgery

The outcome of patients who underwent chemotherapy
or chemoradiotherapy or radiotherapy after NAC and RH
were compared. As shown in Table 5, chemotherapy after
NAC and surgery prolonged PFS and OS, and increased
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Table 4. — Comparison of the clinical eutcome according to clinical parameters.

Clinieal parameters Median PFS Medis OS
NAC RH p value NAC RH pelue
Stage
1B2 64 (11-157) 37 (9-157) 0.26 64 (15-157) 54 (12-157) 0.26
I 33 (4-124) 45 (4-92) 045 39 (16-124) 43 (9-92) 040
Histological type
Adenocarcinoma
mucinous 58 (8-124) 33 (4-129) 0.34 58 (24-124) 37 (9-125) 0.03
endometrioid 31 (10-97) 70 (14-97) 0.29 31 (10-97) 70 (20-97) 049
clear cell 22 (4-108) 64 (12-106) 0.89 22 (16-108) 83 (60-106) 041
Adenosquamous 36 (12-157) 45 (12-157) 0.11 43 (21-157) 46 (12-157) 031
Adjuvant therapy
administered 77 (25-157) 31 (5-157) 0.18 77 (35-157) 32 (12-157) 024
not administered 33 (4-124) 47 (4-106) 0.66 39 (16-124) 51 (9-106) 0.61

Numbcrs show months: Parenthesis mieans rzmgé. PFS: progression-free survival; OS: overatl survival

Table 5. — Clinical outcomne according to therapeutic modality
after NAC and radical surgery.

p=

Ch Aath, B’

=9 (n=5)

{n= 15}
PES (months) 42(10-108) 30 (4-76) 22 (897
0S (months) 42 (19-108) 30(16-76)  31(22.97)
Two-year RFS rate 88.9% 60.0% 60.0%

PF5: progression-free survival; OS: overall survival; RFS: recumence free survival,

the two-year RFS rate compared to chemoradiotherapy or
radiotherapy after NAC and surgery, although they did
not reach significance.

Discussion

Numerous phase II studies have reported the favorable
effects of NAC in the treatment of locally advanced car-
cinoma of the uterine cervix. The anthors have previous-
Iy reported the efficacy and safety of NAC with cisplatin
plus irinotecan in this disease [10], However, few ran-
domized clinical trials (RCT) have evaluated the effect of
NAC in the clinical outcome of patients with this disease.
Sardi et al. reported a significant improvement of the
seven-year survival rate in patients treated by NAC and
radical surgery and radiotherapy (65%), as compared
with that in those treated by radical surgery and radiother-
apy (41%) in a four-arm randomized controlied trial
(RCT) (NAC and radical surgery and radiotherapy, radi-
cal surgery and radiotherapy, radiotherapy alone, and
NAC and radiotherapy) [11]. However, the retrospective
study did not show obvious improvement of the five-year
survival rate in patients with Stage IB2 carcinoma of the
uterine cervix treated by NAC prior to surgery, as com-
pared with that in those treated by surgery alone (80%
versus 69%) [12]. These two reports were conducted in
patients with SCC of the uterine cervix. Since N-SCC of
the uterine cervix has recently increased in Japan, it is an
important issue to evaluate the effectiveness of NAC in
the outcome of patients with N-SCC of the uterine cervix.
Some evidence showed that the outcome of patients with
N-SCC of the uterine cervix was poorer than that of

patients with SCC of the uterine cervix [13, 14], because
of the higher incidence of lymph node metastases at arel-
atively early stage of the disease, and a lower sensitivity
to radiotherapy in N-SCC of the uterine cervix [15, 16].
Chemotherapy is therefore expected to have a greater
beneficial effect on the outcome of patients with N-SCC
than radiotherapy or chemoradiation therapy. Because the
present study was conducted retrospectively in multicen-
ters, the combination of anti-cancer agents used was het-
erogeneous. The NAC regimens used in this study invari-
ably included one of platimun derivatives, such as cis-
platin and carboplatin, so platimun agents seem favorable
for chemotherapy prior to surgery in N-SCC of the uter-
ine cervix.

The two-year RFS rate and the median PES were better
in NAC group than in RH group, which were not signifi-
cant, whereas the median OS in NAC group was signifi-
cantly longer than in RH group (» = 0.0014).
Furthermore, prognostic analysis in clinical parameters
showed that the median OS of patients with mucinous
adenocarcinoma in NAC group was significantly longer
than in RH group (p = 0.03), although other histological
types and postoperative treatment did not significandy
affect the prognosis of patients between NAC and RH
groups. These results suggest that NAC may offer the
prognostic advantage of patients with locally advanced
N-SCC of the uterine cerviz, especially mucinous adeno-
carcinoma. Because mucinous adenocarcinoma accounts
for approximately 70% out of adenocarcinomas of the
uterine cervix, NAC may improve prognosis of patients
with N-SCC of the uterine cervix, although NAC should
be used individually at the present time.

The present study showed that chemotherapy after
NAC and surgery prolonged PFS and OS, compared to
chemoradiotherapy or radiotherapy after NAC and sur-
gery, which did not reach significance. Tattersall er al.
reported that primary chemotherapy followed by radio-
therapy significantly decreased the survival rate of
patients with uterine cervical carcinoma compared to
those who were treated by radiotherapy alone [17]; fur-
thermore, meta-analysis showed that chemotherapy fol-
lowed by radiotherapy did not improve the survival time
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