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h i g h l i g h t s

� Uterine papillary serous carcinoma (UPSC) and clear-cell carcinomas (UCCC) are associated with poor prognosis.
� Treatment options for patients with UPSC and UCCC include complete surgical staging, chemotherapy, and radiotherapy.
� Optimal cytoreduction, myometrial invasion and age are the factors affecting survival in patients with such tumors.
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a b s t r a c t

Objective: The purpose of this study was to investigate the clinicopathological characteristics, treatment
methods, and prognostic factors in women with uterine papillary serous carcinoma (UPSC) and uterine
clear-cell carcinoma (UCCC).
Study design: All patients who had undergone surgery for UPCS and UCCC between January 1995 and
December 2012 were retrospectively reviewed. Patients with missing data, who did not undergo surgical
staging and patients with mixed tumor histology were excluded. Multivariate regression models were
used to identify the risk factors for overall survival (OS) and progression-free survival (PFS).
Results: A total of 49 UPSC and 22 UCCC women were included. The majority of the patients were at
stage I [IA, 22 (31%) and IB, 18 (25.4%)]. Stages II, III, and IV were identified in 9 (12.7%), 13 (18.3%), and 9
(12.7%) of cases, respectively. Optimal cytoreduction was achieved in 71.8% of cases. Recurrences
occurred in 16 patients (22.5%). The 5-year OS rates were 67% for UPSC; 76% for UCCC; 68% for both
histology, respectively. Multivariate analysis pointed out that age> 67 years (odds ratio (OR): 3.85,
p ¼ 0.009 and OR: 3.35, p ¼ 0.014), >50% myometrial invasion (MI) (OR: 2.87, p ¼ 0.037 and OR: 2.46,
p ¼ 0.046) and optimal cytoreduction (OR: 3.26, p ¼ 0.006 and OR: 2.77, p ¼ 0.015) were the inde-
pendent prognostic factors for both PFS and OS.
Conclusions: Our study demonstrated that optimal cytoreduction, >50% MI, and age >67 years are the
most significant factors affecting survival in women with UPSC and UCCC.

© 2016 IJS Publishing Group Ltd. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Uterine papillary serous carcinoma (UPSC) and uterine clear-cell
carcinoma (UCCC) are clinically and pathologically atypical variants

associated with poor prognosis constituting approximately 5e10%
and 1e6% of all endometrial cancers (EC) [1e5]. Abnormal bleeding
is the most common presenting symptom as well as other histo-
types of EC [6e9]. Unlike endometrioid adenocarcinoma (EAC)
(14%), UPSC (41%) and UCCC (33%) are more likely to be diagnosed
at an advanced-stage (stages III-IV). They have 5-year survival rates
of 30% and 40% respectively. Extrapelvic recurrences can be found
more frequently than in women with endometrioid histology [10].
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Such tumors' behavior closely resembles their counterparts in the
cervix, vagina and ovary; thus, they have a tendency to early
intraperitoneal spread [2,11,12]. Althoughminimal or no invasion of
the uterus is evident, these tumors tend to involve the lympho-
vascular space, metastasize to lymph nodes (LN), and spread
microscopically over peritoneal surfaces [6,13e15].

The traditional management approach for UPSC and UCCC is
comprehensive surgical staging followed by chemotherapy (CT)
and/or radiotherapy (RT) [16]. However, no standard treatment
method exists in early-stage. Besides, type of surgery and adjuvant
treatment methods can vary from author to author depending on
the experience and patient characteristics [17e19]. In the present
study, we analyzed the clinicopathological characteristics, treat-
ment methods, survival, and prognosis of UPSC and UCCC.

2. Methods

2.1. Patients

All patients with histopathologically confirmed diagnosis of
either UPCS or UCCC who were treated at a single high-volume
cancer center between January 1995 and December 2012 were
retrospectively reviewed. This study was performed in accordance
with the ethical standards of the Declaration of Helsinki and was
approved by the local ethics committee of our institution (Approval
number: 30.09.2014/10/6). Patients with missing data, who did not
undergo surgical staging and patients with mixed tumor histology
(there were no women diagnosed with mixed UPSC/UCCC) were
excluded.

2.2. Data collection

Demographic data, such as age at diagnosis, parity, surgical and
adjuvant treatment details, and follow-up information, were ob-
tained from medical records. Histopathological findings, including
tumor histology, stage, primary tumor diameter (PTD), depth of
myometrial invasion (MI), lymphovascular space invasion (LVSI),
cervical stromal invasion (CSI), pelvic (P) and/or para-aortic (PA) LN
metastasis, cytoreduction type (optimal vs. suboptimal), extra-
uterine spread and the sizes of metastatic tumors were retrieved
from surgical pathology reports. Depth of MI was classified into two
groups as follows: 1) invasion of half or less than half of the myo-
metrium and 2) invasion of more than half of the myometrium.
Presence of >50% MI was considered as a positive factor in
analyzing parameters affecting survival. All of the pathology slides
were reviewed by experienced gynecologic pathologist, according
to the pathological criteria for UPSC and UCCC. Immunohisto-
chemistry was performed to determine the expression status of
p16, p53, and ER for differential diagnosis if necessary.

2.3. Surgical technique

All of the patients underwent a staging laparotomy and
debulking surgery. Fluid from either peritoneal washing or ascites
was obtained during surgery for cytological analysis. Total
abdominal hysterectomy with bilateral salpingo-oophorectomy,
and infra-gastric omentectomy or incisional omental biopsy were
performed in all cases. The peritoneal implants were resected in
some eligible cases by stripping the P, abdominal, and/or dia-
phragmatic peritoneum. The decision to perform a systematic P and
PA lymphadenectomy was made at the surgeon's discretion (no
lymph nodes were sampled in some patients, only the P or PA
nodes were sampled in some patients, complete staging with
bilateral P lymph node dissection (LND) was applied in some pa-
tients, and some patients underwent complete staging with

bilateral P and PA LND). Resections of the colon, rectum, small
bowel, and upper abdominal organs were also performed when
necessary. Staging criteria was determined postoperatively based
on the 2009 International Federation of Gynecology and Obstetrics
(FIGO) staging system [20]. Optimal cytoreductionwas referred to a
surgical procedure in which the largest residual tumor nodule
measuring 1 cm or less in maximal diameter [21]. In our series
generally maximal effort was made to remove all gross disease and
to achieve optimal cytoreduction.

2.4. Adjuvant treatment

Adjuvant therapy, including CT alone, RT (both internal radio-
therapy [IRT] and external radiotherapy [ERT]) alone, and a com-
bination of both, was provided according to stage, age, nodal
metastasis status, performance status, and presence/absence of
medical comorbidities. The CT and RT regimens were as follows:
paclitaxel (175 mg/m2) or docetaxel (75 mg/m2) was administered
in association with carboplatin at an area under the curve (AUC) of
5 or 6. Cisplatin was administered at a dose of 60 mg/m2 in com-
bination with paclitaxel (175 mg/m2) or doxorubicin (50e60 mg/
m2). The courses were repeated every 3 weeks for a total of six
courses. ERT was administered at a median dose of 50.4 Gy (range
45e54) in 1.8e2.0 Gy per fraction, 5 days a week. IRT (2 � 6.5 Gy
and 3 � 6 Gy when combined with ERT; 3 � 7 Gy when applied as
the sole RT modality) was delivered via a vaginal applicator fitted
with a source of high dose-rate iridium-192.

2.5. Clinical follow-up

The patients returned for follow-up evaluations every 3 months
for the first 2 years, every 6 months for the next 3 years, and
annually thereafter. Follow-up evaluations consisted of physical
and vaginal examinations, vaginal cytology, ultrasound scanning
and assessment of serum CA 125 values. Computed tomography or
magnetic resonance imaging was performed annually. Progression-
free survival (PFS) was defined as the time from the date of primary
surgery to the detection of recurrence or the latest observation.
Overall survival (OS) was defined as the time interval from the date
of surgery to death or date of last contact.

2.6. Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics
21.0 (SPSS Inc., Chicago, IL). The variables were assessed using vi-
sual and analytical methods to determine whether they were
normally distributed. Continuous data were analyzed using the
Mann-Whitney U test for non-normal data. The chi-square test was
used to compare the proportions between groups. Multiple logistic
regression models were used to identify the risk factors. The
Kaplan-Meier method was used to generate the survival curve, and
comparisons were performed with the log rank test. A p-
value< 0.05 was defined as statistically significant.

3. Results

A total of 71 patients who were diagnosed with either UPSC or
UCCC and fulfilled the inclusion criteria were included. The median
age at diagnosis was 67 years (range, 59e76 years), and 67 (94.3%)
patients were postmenopausal. Fourty patients (56.3%) presented
with FIGO stage I disease (IA, n ¼ 22 [31%]; IB, n ¼ 18 [25.4%]), 9
(12.7%) with stage II disease, 13 (18.3%) with stage III disease (IIIA,
n¼ 4 [5.6%]; IIIC, n¼ 9 [12.7%]), and 9 (12.7%) with stage IV disease.

Optimal cytoreductive surgery was performed in 51 patients
(71.8%). The majority of the patients who were optimally
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cytoreduced had stage I disease (36/40, 90%). The optimality rates
for stage II, III and IV were 66.6% (6/9), 46% (6/13), and 33.3% (3/9),
respectively. A total of 55 (77.5%) patients underwent bilateral P
and PA LND. The median numbers of harvested P and PA LNs were
17 (range, 11.5e27.5) and 9 (range, 5e14), respectively. Only P and P
plus PA metastases were observed in 2 (2.8%) and 9 (12.6%) pa-
tients, respectively. No isolated PA metastasis was observed. The
demographic, surgical, and histopathological features of all of the
patients in the study cohort were summarized in Table 1.

The survival rates were analyzed in relation to the above-
mentioned clinico-pathological features. The respective mean
values for PFS and OS were 115.8 ± 11 vs. 116.9 ± 10 months for the
stage I patients, 29.5 ± 8 vs. 74.1 ± 19 months for the stage II pa-
tients, 37.1 ± 5 vs. 100.1 ± 14 months for the stage III patients, and
11 ± 2 vs. 41.2 ± 11 months for the stage IV patients (Fig. 1 a, b). The
patients with stage III had longer PFS and OS than the patients with
stage II, however, the differences were not statistically significant
(p ¼ 0.14, and p ¼ 0.24, respectively). The patients with stage II
were older than the patients with stage III (the median ages were

76 vs. 69 years). Moreover, when compared to stage III patients,
stage II patients had a higher percentage of patients with serous
histology which is associated with the poorest survival among all
histological subtypes (77.8% vs. 69.2%). There were no statistically
significant differences in either PFS or OS between these two his-
tologic subtypes (p ¼ 0.16 and p ¼ 0.13, respectively). The 5-year
PFS and OS rates were 63% and 67% for UPSC; 70% and 76% for
UCCC; 65% and 68% for both histology, respectively (Fig. 2 a, b). The
5-year OS rates for the patients with early-stage disease and
advanced-stage disease were 73% and 59%, respectively. Addition-
ally, patients with lymph nodemetastasis have significantly shorter
PFS (12.3 ± 10.7 vs. 49.3 ± 51.8) and OS (29.9 ± 35.7 vs. 59.2 ± 48.9)
rates compared with patients with no lymph node involvement
(p < 0.001 and 0.031, respectively). Patients who received only CT
were found to have significantly shorter PFS (5.5 ± 6.3 vs.
75.6 ± 55.5) and OS (20.2 ± 16.1 vs. 82.7 ± 49.9) rates compared
with those who received only RT (p < 0.001 and p < 0.001,
respectively). Therewere no patients with PA LND alone because PA
LND was performed along with P LND in all patients. Therefore, we
compared survival of patients who underwent P LND and those
who underwent both P and PA LND. It is found that the PFS
(40.1 ± 38.7 vs. 43.5 ± 48.2) and OS (56.2 ± 33.4 vs. 53.9 ± 48.1)
rates in patients who underwent P LND alonewere not significantly
different from those with P plus PA PLND (p ¼ 0.816 and p ¼ 0.816,
respectively).

Multivariate analysis confirmed that >67 age (odds ratio
(OR):3.85, 95% CI: 1.40e10.52; p ¼ 0.009 and OR:3.35, 95% CI:
1.27e8.86; p ¼ 0.014), >50% MI (OR:2.87, 95% CI: 1.06e7.72;
p ¼ 0.037 and OR:2.46, 95% CI: 1.01e5.95; p ¼ 0.046) were the
independent poor prognostic factors for both PFS and OS. Besides
optimal surgery (OR:3.26, 95% CI: 1.39e7.63; p ¼ 0.006 and
OR:2.77, 95% CI: 1.22e6.32; p ¼ 0.015) was found to be the inde-
pendent favorable prognostic factors for both survival rates
(Table 2) (Fig. 3).

Adjuvant treatment was administered to 67 patients (93.5%); 8
patients (11.3%) received CT alone, 24 patients (33.8%) received only
RT, and 35 (49.3%) received both RT and CT. The mean OS rates
according to the adjuvant treatment modalities were 36.7 ± 13
months, 117.4 ± 12 months and 111.5 ± 15 months, respectively
(p ¼ 0.049). Four (6.5%) patients who did not receive adjuvant
therapy had stage I disease.

The median follow-up period was 43 months (range, 4e173
months). Recurrences developed in 16 (22.5%) patients, of whom 5
(31.3%) had stage I disease, 4 (25%) had stage II disease, 3 (18.7%)
had stage III disease, and 4 (25%) had stage IV disease. All re-
currences were outside the P cavity, particularly in the para-aortic
LNs (n ¼ 11; 68.7%). Six of the patients (37.5%) had PA recurrences
alone; 3 (19%) had both PA and lung recurrences; 1 (6.2%) had both
PA and bone recurrences; 1 (6.2%) had both PA and left kidney re-
currences; 1 (6.2%) had supraclavicular LN recurrence; 2 (12.5%)
had lung recurrences; 1 (6.2%) had liver and lung recurrences; and
1 (6.2%) had abdominal wall recurrences. Among the patients who
developed recurrences, 12 (75%) exhibited �50% MI, 11 (68.8%) had
�2 cm PTD, 14 (87.5%) had LVSI, 9 had (56.2%) UPSC; 7 (53.8%) had
UCCC, 6 (37.5%) had optimal cytoreduction and 10 (62.8%) had CSI.
The only statistically significant factor for the recurrence was CSI
(p ¼ 0.022). On the other hand, among 51 patients who were
optimally cytoreduced 10 (19.6%) had recurrences and among 20
patients of suboptimal cytoreduction group 6 (30%) had re-
currences. There were no significant relationship between the type
of cytoreduction and recurrence (p ¼ 0.36).

4. Discussion

We conducted this retrospective study of 71 women diagnosed

Table 1
Clinical, surgical and histopathological characteristics of the
study population (n ¼ 71).

Characteristic n (%)

Age (years) 67 (59e76)
Parity 3 (2e4)
Histology
UPSC 49 (69)
UCCC 22 (31)

FIGO stage
I 40 (56.3)
II 9 (12.7)
III 13 (18.3)
IV 9 (12.7)

CA-125 U/mL 27 (13e55)
MI
�50% 26 (36.6)
>50% 45 (63.4)

PTD
�2 cm 21 (29.6)
>2 cm 50 (70.4)

LVSI
No 21 (29.6)
Yes 50 (70.4)

CSI
No 44 (62)
Yes 27 (38)

LN metastasis 11 (15.4)
P only 2 (2.8)
P and PA 9 (12.6)

Recurrence 16 (22.5)
UPSC 9 (12.7)
UCCC 7 (9.8)

Optimal cytoreductive surgery
Yes 51 (71.8)
No 20 (28.2)

Adjuvant therapy
No 4 (6.5)
Yes 67 (93.5)
CT only 8 (11.3)
RT only 24 (33.8)
Combination 35 (49.3)

Abbreviations: UCCC, uterine clear cell carcinoma; UPSC,
uterine papillary serous carcinoma; FIGO, International
Federation of Gynecology and Obstetrics; LVSI, lymphovas-
cular space invasion; CSI, cervical stromal invasion; PTD,
primary tumor diameter; MI, myometrial invasion; LN,
lymph node; P, pelvic; PA, para-aortic; CT, chemotherapy; RT,
radiotherapy.
Values for the continuous variables are median (Q1-Q3).
Values for the categorical variables are the number/total
number of cases (%).
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with UPSC and UCCC treated over an 18-year period. To our
knowledge, this study represents one of the largest single-center
series of patients with these rare tumors to be reported in the
literature. These tumors are atypical and more aggressive variants
of EC that has a distinct epidemiological and clinical patterns with
early onset extra-uterine metastases and distant recurrences when
compared with EAC [7,20,21]. While in some reports, patients with
UPSC and UCCC presented at an older age, more often in multipa-
rous and non-obese patients compared with EAC [1,15,22], no sig-
nificant difference was found in some studies [23,24]. The median
age in our study was 67 years (range, 59e76 years).

Hamilton et al. found that womenwith UPSC and UCCC aremore
likely to be diagnosed at advanced stages compared to womenwith
grade 3 EAC (52% and 36% vs.16.9%) [22]. However, 32.7% of women
with UPSC and 27.3% of women with UCCC presented with
advanced disease in our study. These rare tumors generally have a
poor prognosis. On the other hand Wheeler et al. reported no

recurrence without adjuvant treatment in patients with stage IA
UPSC after median follow-up of 50 months [25]. Fader et al. re-
ported only 1 recurrence out of 19 stage IA UPSC patients [26]. In
linewith these reports in the current study, 2 of 22 stage IA patients
(1 had both paraaortic recurrence and bone metastasis, 1 had
pulmonary metastasis) recurred. On the other hand, in a recent
study, 62.1% of early stage UCCC patients had an extra-pelvic
recurrence [27]. As a result, adjuvant treatment with CT should
be taken into account in patients even with early stage disease.
Additionally, the decision to give adjuvant therapy needs careful
consideration particularly in patients with stage IA disease because
these tumors were found to be associated with an accelerated risk
of CT and RT-related subsequent malignancies such as soft tissue
sarcomas, acute myeloid leukemia, bladder and colon cancers
[26,28,29].

Well-known histopathological features, such as PTD, FIGO
grade, and >50% MI that have been previously described as the risk

Fig. 1. KaplaneMeier curves of the clinical outcome. All patients were grouped according to FIGO stage; (a) progression-free survival, (b) overall survival.

Fig. 2. KaplaneMeier curves of the clinical outcome. All patients were grouped according to uterine papillary serous and clear cell carcinoma; (a) progression-free survival, (b)
overall survival.
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factors for the presence of extra-uterine disease, poor prognosis,
and nodal metastasis in patients with EAC are not always the best
predictors of outcome in patients with UPSC and UCCC. Such pa-
tients may have extra-uterine disease and worse outcome even in
the absence of these markers [6,11].

A broad range from 33 to 77.3% of 5-year OS rates of both tumors
were reported [24,30e32]. This wide range in survival rates can be
explained by variations in patient factors such as stage, surgery
type (optimal or suboptimal cytoreduction) and variable treatment
modalities that influence the homogeneity. In our study, we found a
68% 5-year OS rate which was close to the upper limit of reported
survival range. Besides, our results were consistent with the 5-year

OS rates of UCCC patients in a recent study by Hsu et al. (76% vs.
77.6%) [27]. The higher survival rates in our study were likely to be
related to the large number of patients presented with early stage
(69%) and optimal cytoreduction rates (71.8%). The significant
positive effect of comprehensive surgical staging on survival in
patients with early stage disease was previously demonstrated in
some studies [27,33,34]. In a study performed with a database of 40
surgically staged UPSC patients, the OS of 94% was reported in 22
patients with disease confined to the uterus [33]. In another study
of 84 womenwith stage I UPSC, a statistically significant difference
was found in OS rates between patients with comprehensive sur-
gical staging and only hysterectomy with bilateral salpingo-
oophorectomy [34].

In a recent study >50% MI and positive cytology were reported
to be the significant factors associated with increased P recurrence
and worse survival in patients with stage IA UPSC and UCCC [19].
More recently, Hsu et al. showed that age and stage independently
influenced the OS in patients with UCCC [27]. In the present study
optimal cytoreduction, >67 age and >50% MI were found to be the
independent prognostic factors that influenced survival of both
histology and the only statistically significant factor for the recur-
rence was CSI (p ¼ 0.022). In many studies of patients with UPSC
and UCCC, complete surgical staging has led to better survival
[6e9,14e16,20,21,27,32,35e37], and some others pointed out stage
to be the most important independent prognostic factor [8,38]
(Table 3). As it is seen, our study comes into prominence among
studies by analyzing survival in both histologies at the same time.

Traditionally, treatment options for patients with UPSC and
UCCC include complete surgical staging, CT, and RT [1,8,14,17,26,27].
The initial therapy is surgery: either comprehensive staging for
those with early-stage disease or debulking for advanced-stage
patients. Because of the high risk of extrapelvic recurrence, adju-
vant treatment should include systemic CT except patients with
stage IA disease. In addition, because of the high risk of locoregional
failure in patients who received only CT, radiation therapy should
be added [16].

The limitations of this study are its retrospective nature, and
some patients were treated by non-gynecological oncologic sur-
geons and therefore patients were treated with different types of
surgical approaches over the 18-year time period. Retrospective
cohort studies are subjected to selection bias, recall bias, and un-
known confounding variables, which may negatively impact the
accuracy of the results. Moreover, during the 18-year study period,
significant improvements in surgical techniques and adjuvant
treatmentmay have also affected the results. Lastly, the data did not
allow definitive and comparative analyses assessing the

Table 2
Multivariate analysis of the factors that affect progression-free survival and overall
survival using logistic regression models.

Characteristic PFS OS

OR (95% CI) p OR (95% CI) p

Age at surgery (years)
�67 Reference category Reference category
>67 3.85 (1.40e10.52) 0.009 3.35 (1.27e8.86) 0.014

Myometrial invasion
�50% Reference category Reference category
>50% 2.87 (1.06e7.72) 0.037 2.46 (1.01e5.95) 0.046

Cytoreductive surgery
Suboptimal Reference category Reference category
Optimal 3.26 (1.39e7.63) 0.006 2.77 (1.22e6.32) 0.015

Abbreviations: OR, odds ratio; CI, confidence interval; OS, overall survival; PFS,
progression-free survival. A p-value of <0.05 was considered statistically significant.

Fig. 3. Plot of the odds ratios and 95% confidence intervals of factors affecting overall
survival.

Table 3
Summary and literature review of uterine papillary serous and clear-cell cancer studies.

Author Number of
cases

Arms Histology FIGO
Stage

Definition of optimal CRS (size of residual tumor
nodule)

% of patients with optimal
CRS

Survival

Thomas et al. [21] 70 SC UPCS IIIC/IV �1 60% 20 vs 12 (p ¼ 0.02)*
Bristow et al. [35] 65 SC UPCS IVB �1 55.4% 34.3 vs 11 (p ¼ 0.0001)*
Ruah-Hain et al.

[36]
79 SC UPCS IIIC/IV �1 62% 36 vs 12 (p ¼ 0.0001)*

Huang et al. [16] 119 MC UPCS I-IV �1 77.3% p ¼ 0.003*
Bristow et al. [9] 31 MC UPCS IV �1 51.6% 26.2 vs 9.6 (p < 0.001)*
Vogel et al. [37] 279 MC UPCS/

UCCC
I-IV NR 92.1% 5-year OS 63%,

5 year PFS 51.9%
Scarfone et al.

[32]
128 MC UPCS/

UCCC
I-IV NR NR 5-year OS 72.7%,

5 year PFS 59.5%
Hsu et al. [27] 153 MC UPCS/

UCCC
I-IV �1 86.8% (for stage IIIC/IV) 5-year OS 62.7% vs 0%

(p ¼ 0.02)*

Abbreviations: UCCC, uterine clear cell carcinoma; UPSC, uterine papillary serous carcinoma; FIGO, International Federation of Gynecology and Obstetrics; OS, overall survival;
PFS, progression-free survival; CRS, cytoreductive surgery; SC, single center; MC, multi center; NR, not reported.
*Survival (months, optimal vs. suboptimal CRS).
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heterogeneity of the different adjuvant therapy regimens. Despite
these limitations, a large number of patients with similar de-
mographic characteristics were included in this study, and good
follow-up data were available. Additionally, the surgeries were
performed at a single institution, and the pathological slides were
reviewed by an experienced gynecologic pathologist. All of these
factors most likely increased the validity of the results and miti-
gated the limitations.

In conclusion, UPSC and UCCC are atypical variants of EC that
behave similar to epithelial ovarian cancers and have poor prog-
nosis. Our study demonstrated that age >67 years, >%50 MI, and
optimal cytoreduction are the most significant factors affecting
survival in patients with such tumors. Therefore, quality of life is-
sues, operability and the feasibility of complete cytoreduction
should also be considered for management. Further prospective
randomised studies are required to confirm our findings and fully
describe the effect of different adjuvant treatment modalities.
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