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Obijective: To study outcomes of concurrent chemoradiotherapy (CCRT) or radiotherapy (RT)
alone followed by radical surgery in patients with local advanced cervical cancer.

Methods: A retrospective approach was carried out in 174 Chinese patients with International
Federation of Obstetricians and Gynaecologists stage IB2—IIIB cervical carcinoma. A total of
121 patients were treated with CCRT, while the remaining 53 patients received RT alone, and
the regimen of chemotherapy was weekly cisplatin (40 mg/m?). Pathological response, overall
survival (OS), progression-free survival (PFS), and complications were analyzed.

Results: The median age was 45 years and the mean primary tumor diameter was 4.8 1.0 cm.
Pathological complete response (CR) was achieved in 53 patients (30.5%). The CR rate was
relatively higher in the CCRT group (31.4% vs 28.3%, P = 0.724), particularly when tumor
diameter was less than 5 cm (38.2% vs 30.8%, P =0.623). With median follow-up of 24 months,
patients with CR had improved 3-year OS (100% vs 83.6%, P = 0.018) and 3-year PFS (93.1%
vs 83.2%, P = 0.035) compared to patients with residual disease. CCRT was associated with
significantly improved 3-year PFS (92.0% vs 76.5%, P = 0.032) compared to RT alone in
patients with tumor diameter less than 5 cm. Thirty-seven patients (21.3%) experienced more
than grade 2 toxicity, and one patient (0.6%) developed grade 3 uronephrosis. Data thus indicated
that pathologic response, tumor size, and lymph-node involvement were highly correlated with
clinical outcomes of the local advanced cervical disease.

Conclusion: Preoperative CCRT achieved outcomes superior to RT alone, depending on the
pathologic response, tumor size and lymph-node involvement as major prognostic factors.
Keywords: local advanced cervical carcinoma, concurrent chemoradiotherapy, radical
hysterectomy, pelvic lymphadenectomy, prognostic factors

Introduction

Cervical carcinoma represents the second-leading cancer affecting women’s health
worldwide, and is more serious in China, especially in the northwest regions. Although
concomitant chemoradiotherapy (CCRT) has been recommended as standard treatment
for local advanced cervical carcinoma (LACC) since 1999, 5-year overall survival
(OS) of LACC patients is not satisfactory presently, and it is still crucial to explore
a more effective therapeutic strategy for further OS improvement of LACC.¢ The
treatment strategy of cervical carcinoma has been changed significantly in the past two
decades. Cisplatin-based CCRT has become the standard of care for LACC patients
in most developed counties in the world.” CCRT can reduce tumor recurrence and
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metastasis by 30%-50% and improve OS by 9%—18% as
well.® Nevertheless, it is still not clear whether CCRT can
provide a significant advantage for LACCs, eg, stages 11—
IVA, in comparison with radiotherapy (RT) alone or in
combination following radical surgery.*®

Several previous observations focusing on neoadjuvant
CCRT followed by surgery were reported, with findings that
the extent of postoperative pathological response impacted
on OS and progression-free survival (PFS) of patients with
cervical cancer.>!*!! A meta-analysis study also demonstrated
that survival benefit of CCRT might be restricted to lower-
stage patients with International Federation of Obstetricians
and Gynaecologists (FIGO) stage IB-IIA, IIB having an
increase in OS of 10% and 7%, respectively, by CCRT."?
However, these previous studies did not define effects of
primary tumor size, treatment modality, and preoperative
radiation dose on pathological response and survival of
patients. Therefore, the aim of this study is to observe if any
different outcomes may occur between CCRT and RT alone
followed by radical surgery in patients with FIGO stage IB2—
II1B cervical cancer by analysis of postoperative pathologic
response, tumor diameter, and lymph-node involvement as
major prognostic factors.

Materials and methods

Patient population
From April 2006 to June 2011, 174 patients with cervical
carcinoma (FIGO stage IB2-I1IB, according to the pelvic

examination) were treated in the Department of Radiation
Oncology, Xijing Hospital, Fourth Military Medical
University, China. Pretreatment evaluations were included
as follows: patient’s disease history, blood counts, liver and
renal function tests, gynecological examination, tumor biopsy,
chest X-ray, transvaginal ultrasound (TVS), transabdominal
ultrasonography, and/or pelvic magnetic resonance imaging
(MRI). Patient characteristics are shown in detail in Table 1.
Tumor sizes were basically determined by TVS examination.
All patients had Karnofsky performance status = 70 and had
no history of other malignancy or cancer therapy.

Neoadjuvant chemoradiotherapy

or radiotherapy alone

Preoperative pelvic RT was delivered using three-
dimensional conformal radiation techniques and 6 or 15 MV
photons using a linear accelerator (Clinac 23EX or 600 C/D;
Varian Medical Systems, Palo Alto, CA, USA). Patients
were immobilized with a custom vacuum mattress in the
supine position and underwent a computed tomography
(CT) simulation scan (PQS + AcQSim; Philips, Amsterdam,
Netherlands) with intravenous contrast, using 5 mm slice
thickness. Simulation images extended from L1 to 5 cm
below the ischial tuberosities.

The clinical target volume (CTV) included the gross
tumor, cervix, uterus, parametria, the upper part of the vagina
to 3 cm below the tumor invasion (according to T2-weighted
MRI image), and regional lymph nodes (common, external,

Table | Characteristics of 174 patients with IB2—lIB cervical carcinoma

Characteristics Number of patients (%) Number of CCRT (%) Number of RT alone (%)
Median age (range, years) 45 (25-66) 45 (25-65) 45 (34-66)
FIGO stages

1B2 4 (2.3%) 3 (2.5%) I (1.9%)

1B 158 (90.8%) 110 (90.9%) 48 (90.6%)

1B 12 (6.9%) 8 (6.6%) 4 (7.5%)
Tumor diameters (4.1-8, 5, 4.8) (4-8,5,4.8) (4-6.3,4.9,4.7)
(range, median, mean)

=49 cm 81 (46.6%) 55 (45.5%) 26 (49.1)

5.0-5.9 cm 75 (43.1%) 56 (46.3%) 19 (35.8%)

=6 cm 18 (10.3%) 10 (8.3%) 8 (15.1%)
Preoperative pathological types

Squamous cell carcinoma 163 (93.7%) 114 (94.2%) 49 (92.5%)

Nonsquamous cell carcinoma Il (6.3%) 7 (5.8%) 4 (7.5%)

Preoperative EBRT doses

4045 Gy/20-25 f 66 (37.9%)

46-50 Gy/23-25 f 108 (62.1%)
RT mode

With brachytherapy 16 (9.2%)

Without brachytherapy 158 (90.8%)

30 (24.8%) 36 (67.9%)

91 (75.2%) 17 (32.1%)
11 (9.1%) 5 (9.4%)
110 (90.9%) 48 (90.6%)

Abbreviations: CCRT, concurrent chemoradiotherapy; EBRT, external beam radiotherapy; RT, radiotherapy.
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internal iliac lymph nodes, obturator and presacral lymph
nodes). The lymph nodes were delineated according to
guidelines for delineation in pelvic intensity-modulated
radiotherapy (IMRT)." The planning target volume (PTV)
was defined by a uniform three-dimensional expansion
around the CTV, using 7 mm margins around the lymph
nodes; 10 mm around the vagina and, parametria; and 15 mm
around the cervix and gross disease. The treatment planning
was designed and computed using the Plato system version
2.7.5 (Varian). Pelvic irradiation dose was 40-50 Gy in
20-25 fractions.

The CT-based image-guided brachytherapy was applied
to treat 16 patients with large and poorly responding tumors
at the conclusion of pelvic external beam radiotherapy
(EBRT). High-dose-rate brachytherapy was delivered with
5-22 Gy in 1-3 fractions to 90% of the high-risk CTV (D,
for HR-CTV), using interstitial implantation or an intracavity
applicator (microSelectron-HDR Ir-192 set or the Fletcher
applicator set; Nucletron, Veenendaal, Netherlands). The
CCRT was administered to 121 patients by an intravenous
infusion of weekly cisplatin (40 mg/m?) during pelvic EBRT.
Patients received either three (n = 30, 25%), four (n = 46,
38%), or five (n=45, 37%) cycles of cisplatin. Chemotherapy
was held under the following conditions: white blood cell
count < 2.0 x 10°/L, absolute neutrophil count < 1.0 x 10%/L,
platelet count < 50 x 10°L or grade 3—4 radiation enteritis
or cystitis.

Surgery and histopathological

examination

All patients underwent radical abdominal hysterectomy and
pelvic lymphadenectomy, with the median number of lymph
nodes removed being 18 (range 6—35). The interval between
preoperative RT and radical surgery was 2-3 weeks. The
resected primary and lymph-node specimens were prepared
on hematoxylin and eosin stain slides. Pathological response
to neoadjuvant therapy was evaluated based on the histo-
pathological examination of resected specimens (ie, uterus,
vaginal cuff, parametria, pelvic lymph nodes). Pathological
response of primary tumor was classed as pathological
complete response (CR), partial response (PR), or residual
carcinoma (RC). Pathological response of resected lymph
nodes was described in terms of lymph-node involvement
(involved or not involved).

Follow-up observations
Toxicity assessment was performed according to the Radia-
tion Therapy Oncology Group/European Organization for

Research and Treatment for Cancer late-radiation morbidity-
scoring scheme.'* Surgical complications were classified
by the Chassagne grading system.!>!¢ After completion of
treatment, patients were followed at 3-month intervals for the
first 12 months, and at 6-month intervals thereafter. Patients
were followed up regularly with gynecological examination,
laboratory studies (blood counts, liver and renal function
tests), TVS, transabdominal ultrasonography, superficial
lymph-node examination, and radiographic studies, such as
chest CT and/or pelvic MRI.

Data collection and statistical analysis

The pelvic tumor control, OS, and PFS were calculated
from the date of surgery to the last date of follow-up. Death
in the absence of progression was censored in the calcula-
tion of PFS. The Kaplan—-Meier method and log-rank test
were used to estimate outcomes and effects on OS and PFS,
respectively. Multivariate analysis of prognostic factors was
performed with Cox proportional hazards regression. The
chi-squared test was used to compare proportions between
different groups. SPSS (IBM, Armonk, NY, USA) software
was used for all statistical analyses, and P-values less than
0.05 were considered statistically significant.

Results
Patient characteristics and postoperative

pathologic response

Median age of 174 patients was 45 years (range 25—66). The
mean tumor diameter was 4.8 £ 1.0 cm (range 4.1-8 cm), as
measured by TVS. Pathologic subtypes were predominantly
squamous cell carcinoma (n = 163, 93.7%), with a minority
having adenocarcinoma (n =8, 4.6%) or adenosquamous car-
cinoma (n =3, 1.7%). The characteristics and postoperative
pathological response of 174 Chinese patients with LACC
are summarized in Table 1.

Survival outcomes of CCRT

in comparison with RT alone

Median follow-up from the date of surgery was 24 months
(range 4-68 months). The 3-year PFS and OS were 90.6%
and 93.1%, respectively (Figure 1). The 3-year local pelvic
control was 97.1% (n = 169). Death was reported in eleven
patients (11/174, 6.3%), from distant metastasis (7/174,
4.0%), pelvic recurrence (2/174, 1.1%), severe complica-
tion of renal failure (1/174, 0.6%), and second primary
cancer (1/174, 0.6%). There was no statistical significance
between CCRT and RT alone in metastasis rate (3/121, 2.5%
vs 4/53, 7.5%; P = 0.202) and local recurrence rate (2/121,
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Figure | Kaplan—Meier survival curves of 174 patients treated with concurrent
chemoradiotherapy or radiotherapy alone followed by a radical hysterectomy.
Note: The 3-year follow-up indicates that PFS is 90.6% and OS is 93.1%.
Abbreviations: OS, overall survival; PFS, progression-free survival.

1.7% vs 0/53, 0%; P = 1.000), but the tendency showed
CCRT could possibly decrease the metastasis rate. In order
to exclude the confounding factor, subgroup analysis clas-
sified by tumor size and postoperative pathologic response
were performed.

On multivariate analysis, the following prognostic factors
were highly correlated with survival: primary tumor diameter,
age, postoperative pathologic response, and pelvic lymph-
node involvement status (Table 2 and Figure 2). Positive
lymph-node involvements were confirmed in 15 patients
(twelve patients in the CCRT and three patients in the RT
alone group). There was no statistically significant difference
in lymph-node involvement status between CCRT and RT
alone (12/121, 9.9% vs 3/53, 5.7%; P = 0.058).

OS was not significantly associated with pathologic
subtype (squamous cell carcinoma vs nonsquamous cell car-
cinoma, 3-year PFS, 93.1% vs 91.7%, P=0.527; 3-year OS,
93.3% vs 91.7%, P =0.588) or FIGO stage (IB2-1IB vs I1IB,

3-year PFS, 89.9% vs 100%, P=0.461; 3-year OS, 92.5% vs
100%, P = 0.517). The treatment modality (CCRT vs RT
alone, 3-year PFS, 92.0% vs 86.7%, P = 0.069; 3-year OS,
95.0% vs 88.1%, P = 0.124) and preoperative EBRT dose
(40-45 Gy vs 46-50 Gy, 3-year PFS, 93.2% vs 89.0%,
P =0.094; 3-year OS, 94.6% vs 91.9%, P =0.177) were not
significantly associated with OS and PFS of patients with
LACC (Table 2).

To observe any complications with the median follow-up
period of 24 months, 37 of the patients experienced late
grade = 2 complications. Seven patients (7/174, 4.0%)
experienced grade 3 complications, without significant dif-
ferences between the CCRT and RT-alone groups (21.5%
vs 20.8%, P = 0.782). Among these, one patient developed
renal failure due to severe uronephrosis, six patients experi-
enced two complications, and one patient experienced three
complications (Table 3).

Pathologic response as one key

prognostic factor in CCRT and RT alone

The postoperative pathologic response included CR, PR,
and RC. CR was defined as a complete disappearance of all
macroscopic and microscopic diseases and mainly showing
inflammatory cell infiltration, PR defined as presence of
persistent atypical cells or cervical intraepithelial neoplasia,
and RC defined as macroscopic and/or microscopic residual
disease (Figure 2). The CR rate was 30.5% (53/174), PR
rate was 31.6% (55/174), and RC rate was 37.9% (66/174).
Among patients with RC, 18 had greater than one-third cer-
vical stromal invasion, four developed capillary-like space
involvement, and one had ovarian invasion. Survival status
was benefited in the CCRT group in comparison with that of
the RC-alone group (P = 0.035, 94.9% vs 84.0% for 3-year
PFS; P=0.018, 100% vs 87.3% for 3-year OS) (Figure 3).

Table 2 Correlations of major clinical/pathological factors and overall survival

Factors P-value Exp(B) HR  95% CI P-value Exp(B) HR  95% CI
(3-year OS) Lower Upper (3-year PFS) Lower Upper

Tumor diameters

(=5 cm vs <5 cm) 0.059 0.263 0.066 1.054 0.024 0.251 0.076 0.835

Age of patients

(=35 years vs >35 years) 0.089 0.308 0.080 1.195 0.049 0.312 0.098 0.995

Postoperative lymph-node 0.087 0.248 0.050 1.223 0.001 0.135 0.040 0.456

involvement (positive vs negative)

Treatment modalities 0.124 2.939 0.744 11.604  0.069 3.000 0919 9.793

(CCRT vs RT alone)

Preoperative EBRT dose 0.177 0.356 0.080 1.592 0.094 0.337 0.095 1.202

(40-45 Gy vs 46-50 Gy)

Abbreviations: CCRT, concurrent chemoradiotherapy; EBRT, external beam radiotherapy; HR, hazard ratio; RT, radiotherapy; OS, overall survival; PFS, progression-free

survival; Cl, confidence interval.
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Figure 2 (A-C) Three major pathological responses, ie, complete response
(CR), partial response (PR), and residual carcinoma (RC) in patients treated with
preoperative concurrent chemoradiotherapy or radiotherapy alone. CR (A) shows
mainly inflammatory cell infiltration, PR (B) shows presence of persistent atypical
cells or cervical intraepithelial neoplasia, and RC (C) shows residual tumor tissue or
tumor cells in cervical tissue.

The data of this study did not show obvious differences in CR
rate between CCRT and RT alone in all 174 cases (38/121,
31.4% vs 15/53,28.3%; P=0.724); however, CCRT showed
potential benefit for CR rate enhancement (CCRT, 21/55,
38.2% vs RT alone, 8/26, 30.8%; P = 0.623) when tumor
size was less than 5 cm.

Treatment failures occurred in 15 patients (8.6%) and
consisted of local-regional recurrence in five patients
(2.9%) and distant metastasis in ten patients (5.7%), mainly
in the RC group (three patients with regional recurrences
and seven patients with metastases). None of the regional
recurrences occurred in the CR group, except for one patient
with metastasis. Two patients with distant metastases and
two patients with regional recurrence were observed in
the PR group.

Table 3 Late complications in patients treated with preoperative
CCRT or RT alone

Types of complications Number of Number of

occurrence in occurrence in

CCRT (%) RT alone (%)
Leg edema (grade 2) 3 (2.5%) 1 (1.9%)
Irradiation enteritis (grade 2) 3 (2.5%) 3 (5.7%)
Irradiation cystitis (grade 2) 10 (8.3%) 4 (7.5%)
Uronephrosis (grade 2) 3 (2.5%) 3 (5.7%)
Uronephrosis (grade 3) 1 (0.8%) 0
Intestine obstruction (grade 3) 1 (0.8%) 0
Thrombus (grade 3) 4 (3.3%) 0
Renal failure (grade 3) 1 (0.8%) 0

Total 26/121 (21.5%) 11/53 (20.8%)

Abbreviations: CCRT, concurrent chemoradiotherapy; RT, radiotherapy.

Tumor size as another prognostic factor
in CCRT or RT alone

According to Cox regression analysis, there was no statistical
difference in survival between preoperative CCRT and RT
alone (3-year PFS, 92.0% vs 86.7%, P = 0.069; 3-year OS,
95.0% vs 88.1%, P=0.124) for all 174 patients. Nevertheless,
preoperative CCRT did have significantly improved 3-year
PFS (P =0.032, 92.0% CCRT vs 76.5% RT alone), but not
OS (P=0.055,94.4% CCRT vs 53.6% RT alone) compared
with RT alone when tumor size was less than 5 cm. Statistical
data analysis for those 81 patients with tumor size less than
5 c¢m treated with CCRT or RT alone is shown in Figure 4.

Preoperative EBRT dose analysis

Patients with a higher preoperative EBRT dose had an improved
pathological CR (4045 Gy/20-25 f vs 46-50 Gy/23-25 f,
15% vs 35.6%; P = 0.002), even though EBRT dose did not
influence OS and PFS. Relationships between EBRT dose and
local control (P=10.704), lymph-node involvement (P =0.521),
and complications (P = 0.667) were all analyzed, but none of
these results showed statistical significance.

Discussion

In this retrospective approach, CCRT achieved an outcome
superior to RT alone in 174 Chinese patients with FIGO
stage IB2—IIIB cervical carcinoma. A new finding of this study
is that preoperative CCRT was associated with significantly
improved PFS and OS compared with RT alone when the
tumor size was less than 5 cm. Although CCRT has become the
standard of care for LACC and systemic surgery was not rec-
ommended in a routine procedure, 3-year OS (74%) or 5-year
OS or PFS (50%—63%) of the standard CCRT alone were still
not satisfactory.!” On the other hand, a clinical trial showed
a contribution of surgery to the patients with bulky residual
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Figure 3 Survival curves of progression-free survival (PFS) (A) and overall survival (OS) (B) of local advanced cervical carcinoma patients with pathological complete
response, partial response, and residual carcinoma after preoperative concurrent-chemoradiotherapy (CCRT) or radiotherapy (RT)-alone modalities.

Notes: The 3-year fellow-up indicates high PFS (94.9%) and OS (100%) in the complete response (CR) group, and low PFS (84.0%) and OS (87.3%) in the residual carcinoma
(RC) group. Statistical analysis shows significant differences of PFS and OS between the CR and RC groups (P = 0.035, CR vs RC for 3-year PFS; P = 0.018, CR vs RC for

3-year OS).

disease after CCRT for cervical carcinoma by increasing OS
and local control rate.'”® We applied preoperative CCRT/RT
by pelvic radiation of 40-50 Gy instead of radical radiation
for the patients with LACC in this study. Interestingly, our
data showed preoperative CCRT achieved better outcome in
comparison to RT alone for LACC with acceptable low toxic-
ity and complications. This study suggests that a combination
of preoperative CCRT and radical surgery may provide a fea-
sible and effective treatment for patients with LACC, though
further comprehensive investigation is needed for modified
concurrent chemotherapy in improved treatment of patients
with late-stage or bulky tumor size.

Postoperative pathological response was highly related
with OS and PFS. RC after surgery was identified as a
high-risk factor for local failure.!"1%?° So far, there are no
consensus criteria for postoperative pathological response
classification after neoadjuvant treatment for LACC. Huguet
et al found that PFS was significantly different when the size
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of histological residual tumor in uterine cervix was more or
less than 5 mm.?' Ferrandina et al observed clinical results
of 161 patients with LACC treated with neoadjuvant chemo-
radiotherapy and radical surgery.”? PFS and OS were lower
for patients with macroscopic residual disease compared
to patients with histological CR and microscopic residual
disease. Classe et al gave a similar conclusion in their
analysis of 175 patients with FIGO stage IB2-IVA cervical
cancer.” In our study, patients with pathological CR had
better PFS and OS compared to patients with pathological
residual disease. Besides, we found that 55 patients (31.6%
of all patients) with pathological atypical cells and cervical
intraepithelial neoplasia had different outcomes compared
to patients with pathological CR and residual disease.
The clinical significance and histological significance of
atypical cells and cervical intraepithelial neoplasia after
CCRT should require longer follow-up and identification
of specific biomarkers. As for the dose delivered by pelvic

B
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Figure 4 Survival curves of 3-year progression-free survival (PFS) (A) and overall survival (OS) (B) in 81 local advanced cervical carcinoma patients with tumor size less than
5 cm and treated with preoperative concurrent-chemoradiotherapy (CCRT) or radiotherapy (RT) alone.
Notes: CCRT showed improved 3-year PFS but not OS compared with RT alone. Statistical analysis shows significant differences between CCRT and RT alone (P = 0.032,

92.0% CCRT vs 76.5% RT alone for 3-year PFS; P = 0.055, CCRT vs RT alone for OS).
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EBRT, 4045 Gy/20-25 f was reported in some previous
studies,?®?! whereas we further demonstrated that a dose of
46-50 Gy/23-25 f could increase pathological CR without
increasing severe complications in this study.

The precise relationship between tumor size and progres-
sion is still not clearly understood in LACC, though primary
tumor diameter was regarded as one of the important prog-
nostic factors.!®*2 While it was shown that 5-year local
control and DFS were 96% and 95%, respectively, when
tumor size was less than 5.2 cm, while 5-year local control
and DFS were 67% and 66% when the tumor diameter was
more than 5.2 cm, Hirakawa et al reported that tumor size
was an independent prognostic factor for locoregional failure
and survival on multivariate analysis.!” Data from our study
revealed that the OS and PFS were significantly different
when the tumor size was less than 5 cm or =5 cm. The results
of our study are consistent with an observation by Baiocchi
et al.?® They found that tumor size larger than 5 cm did not
correlate with the risk of recurrence and death from cancer,
and we further showed preoperative CCRT improved PFS and
OS in comparison with that of RT alone when patients had
a tumor diameter less than 5 cm, indicating that beneficial
effect of CCRT on PFS and OS of patients might be limited
or depend on tumor size of cervical cancer.

In Huang et al’s research, the prognostic factors contained
incomplete tumor regression, a low hemoglobin level, and
positive lymph-node metastasis.?” The survival state might
depend on the number of lymph nodes involved: those with
four or more involved lymph nodes had worse cause-specific
survival compared with patients with one to three involved
lymph nodes.”® Most research has focused on how to reduce
the rate of pelvic lymph-node metastasis rate recently. In
Huguet et al’s report, pelvic lymph-node metastasis rate
was reduced to 7.8% after CCRT based on cisplatin and
5-FU in IB-IIB stage cervical carcinoma.” As a contrast,
in Kirova et al and Colombo et al, after CCRT based on
weekly cisplatin, the pelvic lymph-node metastasis rate
was 20.0% and 22.5%, respectively.’**! For stage IB-IVA,
Classee et al reported that the rate was 32.5% after CCRT
based on weekly cisplatin, and this rate could be reduced to
16.1% by CCRT based on cisplatin and 5-FU in Macchia
et al’s study.’>* Taken together with our observation in this
study, postoperative pathologic response, tumor diameter,
and lymph-node involvement might be highly correlated
with clinical outcomes of patients with LACC.

In conclusion, this retrospective study has shown that
CCRT followed by radical surgery achieved a better out-
come compared with RT alone in LACC patients, based

on pathologic response, tumor diameter, and lymph-node
involvement. The novelty of this study is that preoperative
CCRT was associated with significantly improved PFS and
OS compared with RT alone when tumor size was less than
5 cm. We should indicate that this observation is still retro-
spective and from a pilot study, which might be a limitation
along with a lack of sufficiently balanced numbers of patients.
Nevertheless, these findings may deserve further comprehen-
sive investigation in a randomized clinical trial.
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