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Safety and efficacy of semiextended field
intensity-modulated radiation therapy and
concurrent cisplatin in locally advanced
cervical cancer patients
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Abstract
Patients with locally advanced cervical cancer (LACC) are at risk of para-aortic lymph node (PALN) metastasis. Pelvic concurrent |
chemoradiotherapy, the current standard treatment for LACC, has a PALN failure rate of 9% according to the Radiation Therapy
Oncology Group Trial 90-01, suggesting that it may not completely eliminate all microscopic tumors in the PALNs. To minimize the
toxicities associated with conventional prophylactic extended-field radiotherapy, our institute use prophylactic semiextended field
radiotherapy that includes only the PALNs below the level of the renal vessels. Use of intensity-modulated radiotherapy (IMRT) is
another means of reducing the incidence of toxicity. This study evaluated the safety and efficacy of prophylactic semiextended field
IMRT (SEF-IMRT) and concurrent cisplatin chemotherapy in patients with LACC.

We retrospectively assessed survival and toxicity in 76 patients with stage IB2-IVA cervical cancer and negative PALNs who
received prophylactic SEF-IMRT and concurrent weekly cisplatin (40 mg/mz) between 2004 and 2013. The region targeted by SEF-
IMRT included the PALNSs below the level of the renal vessels, and the prescribed dose was 50.4 Gy in 28 fractions. Brachytherapy
was administered at a dose of 30 Gy in 6 fractions. Survival outcomes were calculated by using the Kaplan—-Meier method, and acute
and late toxicities were scored according to the Common Terminology Criteria for Adverse Events, version 3.0.

All patients completed the planned SEF-IMRT, as well as brachytherapy. Acute grade >3 gastrointestinal, genitourinary, and
hematologic toxicities were observed in 2, 0, and 41 patients, respectively. The median follow-up time after SEF-IMRT was 55 (range,
11-124) months. Eight patients developed out-field distant recurrences without PALN failure, and 1 patient experienced out-field PALN
failure with simultaneous distant metastasis. No patients had late genitourinary toxicities, and 3 patients had late grade 3 gastrointestinal
toxicities. The 5-year overall survival, disease-free survival, local failure-free survival, regional failure-free survival, PALN failure-free
survival, and distant metastasis-free survival rates were 85.0%, 84.4%, 96.0%, 97.3%, 98.6%, and 88.4%, respectively.

For patients with LACC, prophylactic PALN irradiation up to the level of the renal vessels reduced PALN recurrence and resulted in
favorable outcomes with few severe toxicities.

Abbreviations: ANC = absolute neutrophil count, CCRT = concurrent chemoradiotherapy, CT = computed tomography, CTV =
clinical target volume, DFS = disease-free survival, DMFS = distant metastasis-free survival, EFRT = extended field radiotherapy,
FDG-PET = "8F-fluorodeoxyglucose positron emission tomography, FIGO = International Federation of Gynecology and Obstetrics,
IMRT = intensity-modulated radiotherapy, LACC = locally advanced cervical cancer, OS = overall survival, PALN = para-aortic lymph
node, PLN = pelvic lymph nodes, PTV = planning target volume, RTOG = Radiation Therapy Oncology Group, SCC-Ag = squamous
cell carcinoma antigen, SEF-IMRT = semiextended field intensity-modulated radiotherapy, SEFRT = semiextended field
radiotherapy.
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1. Introduction

Locally advanced cervical cancer is commonly treated via
definitive chemoradiotherapy (CCRT) consisting of pelvic
radiotherapy and cisplatin. The incidence of para-aortic lymph
node (PALN) metastasis in cervical cancer is 10% to 25%,1'=!
and the pattern of lymphatic spread in cervical cancer—from the
low pelvis to the high pelvic lymph nodes (PLNs) and the PALNs
—appears orderly.*>! In the Radiation Therapy Oncology
Group (RTOG) trial 90-01, pelvic CCRT had better 8-year
overall survival (OS) and disease-free survival (DFS) rates than
did extended field radiotherapy (EFRT) alone.[®! However, the 8-
year PALN failure rate was 9% in the pelvic CCRT arm
compared with only 4% in the EFRT arm. This finding suggests
that pelvic CCRT does not completely eradicate all microscopic
tumors in the PALNs, particularly in patients with risk factors.
Risk factors for PALN failure after pelvic radiotherapy include
International Federation of Gynecology and Obstetrics (FIGO)
stage III-IVA, positive PLNs, and a high squamous cell
carcinoma antigen (SCC-Ag) level.l”™!

The RTOG 79-20 trial demonstrated that prophylactic EFRT
improved survival and decreased the number of distant
metastases compared with pelvic radiotherapy.'’! However,
there were more late major gastrointestinal complications in the
EFRT arm (8%) than in the pelvic radiotherapy arm (4 %), which
approached statistical significance (P=0.06). In the study by
Haie et al'!! severe gastrointestinal complications were
significantly more frequent in patients receiving EFRT than in
those receiving pelvic radiotherapy, and EFRT did not reduce the
number of overall distant metastases or improve local control or
survival with no evidence of disease. In addition, the patients in
trials in which EFRT was delivered via a conventional technique
often experienced severe complications including gastrointestinal
toxicities.'%'”1 Therefore, the use of prophylactic EFRT in
patients without evidence of PALN involvement appears
controversial.

To reduce toxicity, our institutions used semiextended field
radiotherapy (SEFRT) that excluded the upper parts of the PALN
chain in patients with LACC. Intensity-modulated radiotherapy
(IMRT) is another means of decreasing toxicity. The aim of this
study was to review our results assessing acute and late toxicity
and disease outcomes in patients with LACC treated via SEFRT
using the IMRT technique (SEF-IMRT).

2. Methods and materials

2.1. Patient characteristics

This retrospective study was approved by our institutional review
board. Patients with biopsy-confirmed FIGO stage IB-IVA
cervical cancers treated via definitive CCRT with a curative
aim at our institute between October 2004 and May 2014 were
retrospectively reviewed. Patients were included in the study if
they had received SEF-IMRT and regular follow-ups, were not
pregnant at the time of diagnosis, and had complete medical
records. The exclusion criteria were as follows: (a) pathologically
proven small cell carcinoma because it has a more aggressive
clinical course than cervical squamous cell carcinoma or
adenocarcinoma; (b) history of previous malignancy; (c) Eastern
Cooperative Oncology Group score >2; (d) evidence of PALN
metastasis; and (e) previous surgery, chemotherapy, or radio-
therapy. The pretreatment workup included comprehensive
documentation of the patient’s medical history, a gynecologic
pelvic examination, cystoscopy, proctoscopy, chest x-ray or
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computed tomography (CT), abdominopelvic CT, a complete
blood cell count, and blood chemistry profiles. Magnetic
resonance imaging and '®F-fluorodeoxyglucose positron emis-
sion tomography (FDG-PET) were not routinely used in the
workup. Clinical stage was determined by consensus of the
gynecologic oncologist, radiologist, and radiation oncologist in a
multidisciplinary conference. The lymph nodes were classified as
metastatic based on the radiographic findings (>1.0cm in the
short axis dimension) at the time of diagnosis or the radiologist’s
and oncologist’s interpretation of the appearance of the nodes.
None of the patients had their PALNs assessed surgically.

2.2. Radiotherapy

All patients underwent CT simulation in the supine position and
were immobilized by using alpha cradles. Radiopaque markers
were placed on the gross cervical cancer during a gynecologic
examination before CT simulation. Planning CT images with a
maximum slice thickness of 3 mm were acquired throughout the
entire abdomen and pelvis. The gross tumor volume consisted of
the primary tumor and regional lymph nodes, as defined by the
locations of the radiopaque markers on the primary tumor and
CT scans. The clinical target volume (CTV) included the gross
disease, cervix, parametrium, uterus, superior third to half of the
vagina, presacral region, regional lymph nodes (common,
internal, and external iliac lymph nodes), and para-aortic nodes
to the level of the renal vessels. A planning target volume (PTV)
with a uniform 0.5- to 0.7-cm margin was added to the CTV.

All patients received IMRT consisting of 6 to 9 coplanar fields
using 6- or 10-MV photons (Eclipse Treatment Planning System;
Varian Medical Systems Inc., Palo Alto, CA). We prescribed a
radiation dose of 50.4 Gy in 28 fractions for SEF-IMRT. The
target planning constraints were as follows: (a) >95% of the PTV
receives >95% of the prescription dose, (b) <1% of the PTV
receives <93% of the prescription dose, (c¢) <10% of the PTV
receives >110% of the prescription dose, and (d) the maximum
dose to the PTV is <115% of the prescription dose. The normal
tissue planning constraints were as follows: (a) <50% of the
volume of the rectum receives >45 Gy, (b) <50% of the volume
of the bladder receives >45 Gy, (¢) <40% of the volume of the
non-rectal bowel receives >30 Gy, (d) the spinal cord receives a
maximum dose <45 Gy, and (e) the kidney receives a mean dose
<16 Gy. No special constraints were applied to the adjacent bone
or bone marrow. Following SEF-IMRT, the dose to the involved
pelvic lymph nodes was boosted to 59.4 Gy via the IMRT
technique.

After adequate tumor regression, high-dose-rate intracavitary
brachytherapy was performed using an iridium-192 remote after-
loading technique, either concurrently with SEF-IMRT once per
week or twice per week followed by an SEF-IMRT course. The
standard prescribed dose for each brachytherapy was 5.0 Gy to
point A for 6 sessions. We considered reducing the number of
fractions per session (n=35) in patients with grade >3
gastrointestinal or genitourinary toxicities or who were >70
years. The total prescribed point A doses (external beam
radiotherapy + brachytherapy) of a radiobiological equivalent
dose in 2-Gy fractions ranged from 80.8 to 87.1 Gy.

2.3. Chemotherapy

Chemotherapy consisted of weekly cisplatin (40 mg/m?; maxi-
mum, 70mg) delivered concurrently with external beam
radiotherapy. Chemotherapy was administered as a half dose
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if the white blood cell count was<2.0x10%/L, the absolute
neutrophil count (ANC) was between 1.0 x 10° and 1.5 x 10%/L,
or the platelet count was between 5.0 x 10” and 7.5 x 107/L.
Chemotherapy was omitted if the ANC was <1.0 x 107/L, the
platelet count was <35.0 x 107/L, or creatinine clearance was <50
mL/min. None of the patients underwent platelet transfusions or
granulocyte/monocyte colony-stimulating factor treatments.

2.4. Follow-up

During CCRT, the patients received weekly clinical assessments,
pelvic examinations, complete blood counts, and renal and liver
function tests. After completion of CCRT, a radiation oncologist
and a gynecologic oncologist evaluated the patients every
3 months for the first 2 years, and every 6 months thereafter.
The 3-month evaluations consisted of a physical and pelvic
examination, a Pap smear, and a tumor marker (SCC-Ag)
measurement. For the first 2 years, the 6-month evaluations
consisted of a blood count and renal and liver function tests. A
radiographic examination was carried out every 3 to 6 months.
Routine urine and stool examinations were performed every 6 to
12 months to assess the possibility of late complications. Toxicity
was assessed at the time of each evaluation according to the
Common Terminology Criteria for Adverse Events, version 3.0.

2.5. Statistical analysis

All statistical analyses were conducted by using Statistical
Package for the Social Sciences for Windows software, version
21.0 (IBM, Armonk, NY). Patterns of failure, OS, and DFS were
evaluated. The sites of failure were recorded as local, regional,
PALN, or distant. In-field failure in SEF-IMRT was defined as
disease in the pelvic area and the PALNs within the treatment
field, and out-field failure was defined as disease outside the
treatment field, especially in the PALNs located above the level of
the renal vessels. Survival was defined from the date of SEF-
IMRT initiation to the date of the last follow-up or death. Time to
recurrence was measured from the date of SEF-IMRT initiation
to the date of the first failure. Survival data were analyzed by
using the Kaplan-Meier method. A univariate analysis was
performed using the log-rank test to identify parameters
associated with treatment outcome, and a multivariate analysis
was performed using a Cox regression model. A P value <0.05
was considered statistically significant.

3. Results

3.1. Patient compliance and treatment-related toxicities

A total of 90 patients fulfilled our inclusion criteria. After
exclusion of patients with a pathologically proven small cell
carcinoma (n=3), a previous history of malignancy (n=35), or an
Eastern Cooperative Oncology Group score >2 (n=4), 76
remained eligible for analysis. Patient and tumor characteristics
are summarized in Table 1. All patients completed the planned
SEF-IMRT and brachytherapy. The acute and late toxicities in
the patients are summarized in Table 2. Acute gastrointestinal
and genitourinary toxicities of grade >3 were observed in 2 and 0
patients, respectively. Forty-one (53.9%) patients developed
grade >3 hematologic toxicities (n=31, leukopenia; n=35,
thrombocytopenia; n=35, anemia).

The total length of the treatment including brachytherapy
ranged from 48 to 79 (median, 62) days. The median number
concurrent cisplatin courses was 5 (range, 1-6). Chemotherapy
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Characteristics of patients and tumors.

Characteristics SEF-IMRT, N=76
Age, y, median (range) 57 (32-90)
FIGO stage, n (%)

1B 14 (18.4)

1A 17 (22.4)

IIB 26 (34.2)

A 2 (2.6)

B 14 (18.4)

IVA 339
Tumor size, cm, n (%)

<5 38 (50.0)

>b5 38 (50.0)
Histology, n (%)

Squamous cell carcinoma 70 (92.1)

Adenocarcinoma 6 (7.9
Pelvic lymph node, n (%)

Positive 33 (43.4)

Negative 43 (56.6)
SCC-Ag level, ng/mL, n (%)

<10 43 (56.6)

>10 33 (43.4)
Pretreatment hemoglobin level, n (%)

<10 19 (25.0)

>10 57 (75.0)
Brachytherapy courses, median (range) 6 (5-6)
Point A dose, Gy 5
Overall treatment duration, day, median (range) 62 (48-79)
Median (range) no. courses of concurrent cisplatin 5 (1-6)
Median (range) follow-up, months 55 (11-124)

FIGO =International Federation of Gynecology and Obstetrics, SCC-Ag=squamous cell carcinoma
antigen, SEF-IMRT =semiextended field intensity-modulated radiation therapy.

was omitted because of toxic effects (10 patients), refusal to
continue (4 patients), or diminished performance status
(3 patients). The chemotherapy dose was reduced in 18 (23%)
patients during the treatment course owing to hematologic
toxicity. Six patients had >2-day breaks in treatments lasting
>9 weeks because of acute toxicities (n=4, diarrhea; n=2,
urinary tract infection). Treatment breaks occurred mainly
between 6 and 9 weeks.

After a median follow-up duration of 55 (range, 11-124)
months, 3 patients had late grade 3 gastrointestinal complica-
tions, and no patients had a late grade 3 genitourinary toxicity.
Among the former, 1 patient had a small bowel perforation at
56.9 months, 1 had a stricture of the rectosigmoid junction at

Acute and late toxicity.

SEF-IMRT, N=76
Toxicity Grade 0-1 Grade 2 Grade 3 Grade 4
Acute toxicity
Gastrointestinal 54 (71.1%) 20 (26.3%) 2 (2.6%) 0 (0%)
Genitourinary 68 (89.5%) 8 (10.5%) 0 (0%) 0 (0%)
Leukopenia 19 (25.0%) 26 (34.2%) 31 (40.8%) 0 (0%)
Neutropenia 45 (59.2%) 18 (23.7%) 13 (17.1%) 0 (0%)
Thrombocytopenia 53 (69.7%) 18 (23.7%) 5 (6.6%) 0 (0%)
Anemia 31 (40.8%) 40 (52.6%) 5 (6.6%) 0 (0%)
Late toxicity
Gastrointestinal 64 (84.2%) 9 (11.8%) 3 (3.9%) 0 (0%)
Genitourinary 71 (93.4%) 5 (6.6%) 0 (0%) 0 (0%)

SEF-IMRT = semiextended field intensity-modulated radiation therapy.
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Figure 1. Kaplan—-Meier survival curves for the 76 patients analyzed in this
study. (A) Overall survival. (B) Disease-free survival.
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Failure patterns of patients with cervical cancer receiving SEF-
IMRT.

SEF-IMRT, N=76

No evidence of disease, n (%) (i
Cervical recurrence, n (%) 3 (
PLN recurrence, n (%) 2 (
PALN recurrence without systemic recurrence, n (%) 0 (
Distant metastasis with PALN recurrence, n (%) 1(
Distant metastasis without PALN recurrence, n (%) 8 (

PALN = para-aortic lymph node, PLN=pelvic lymph node, SEF-IMRT = semiextended field intensity-
modulated radiation therapy.

41.8 months, and 1 had proctitis at 8.9 months after completion
of CCRT; all complications required surgical intervention.

3.2. Treatment outcomes

The median follow-up time for surviving patients was 55 (range,
11-124) months. The S-year OS, DFS, local failure-free survival,
regional failure-free survival, PALN failure-free survival, and
distant metastasis-free survival (DMFS) rates were 85.0%,
84.4%, 96.0%, 97.3%, 98.6%, and 88.4%, respectively. The
Kaplan—Meier plots of the 5-year OS and DFS rates are shown in
Fig. 1. During the follow-up period, 65 (85.5%) patients had no
recurrence, and 11 (14.5%) patients had treatment failure at the
time of analysis as follows: 3 (3.9%), in-field local recurrence; 2
(2.6%), in-field regional recurrence; and 9 (11.8%), out-field
distant metastasis (Table 3). Only 1 patient experienced out-field
PALN failure, and this patient also had simultaneous distant
metastasis (mediastinal and left supraclavicular lymph nodes).
No patients had in-field PALN failure.

The results of the univariate analysis are shown in Table 4. The
risk factors associated with death and disease relapse were
examined via multivariate analysis (Table 5). The independent
risk factors for disease relapse were stage III-IVA disease (P=
0.011; hazard ratio, 5.9; 95 % confidence interval, 1.5-23.5). The
S-year DFS rate differed significantly between patients with stage

Univariate analysis of prognostic factors on overall survival, disease-free survival, distant metastasis free survival and para-aortic

metastasis free survival.

5-year 0S 5-year DFS 5-year DMFS 5-year PAFFS
Prognostic factor % P % P % P % P
Stage 0.002 0.003 0.016 0.078
FIGO HI 94.0 92.1 92.1 100
FIGO -V 57.4 579 77.2 94.4
Tumor size, cm 0.504 0.496 0.510 0.304
<5 87.2 84.4 92.5 100
>5 82.8 83.5 86.0 97.2
PLN 0.660 0.064 0.017 0.252
Positive 81.6 76.7 77.0 96.9
Negative 87.2 91.0 97.7 100
Initial SCC-Ag, ng/mL 0.835 0.818 0.978 0.265
<10 84.7 81.7 89.1 100
>10 85.5 87.1 87.1 97.0
Histology 0.077 0.084 0.528 0.788
SCC 86.5 85.9 88.8 98.6
Adenocarcinoma 66.7 66.7 83.3 100

DFS =disease free survival, DMFS = distant-metastasis free survival, FIGO = International Federation of Gynecology and Obstetrics, OS = overall survival, PAFFS = para-aortic failure free survival, PLN = pelvic

lymphadenopathy, SCC-Ag=squamous cell carcinoma antigen.
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Multivariate analysis of prognostic factors on overall survival and disease-free survival.

Overall survival

Disease-free survival

Prognostic factor HR 95% CI P value HR 95% CI P value
Stage

FIGO I Referent Referent

FIGO ll-IV 12.2 2.7-54.6 0.001 59 1.56-23.5 0.011
Tumor size, cm

<5 Referent Referent

>5 1.1 0.3-4.4 0.866 1.2 0.3-4.9 0.765
PLN

Negative Referent Referent

Positive 1.0 0.2-3.8 0.951 3.2 0.8-13.5 0.108
Initial SCC-Ag, ng/mL

<10 Referent Referent

>10 0.9 0.2-4.2 0.924 0.7 0.2-3.3 0.660
Histology

SCC Referent Referent

Adenocarcinoma 8.3 1.3-54.4 0.027 6.2 1.0-37.6 0.049

Cl=confidence interval, FIGO =International Federation of Gynecology and Obstetrics, HR =hazard ratio, PLN=pelvic lymphadenopathy, SCC-Ag=squamous cell carcinoma antigen.

I-II versus stage III-IV disease (92.1% vs 57.9%, respectively;
P=0.003).

4. Discussion

To our knowledge, this is the first study reporting the safety and
outcomes of SEF-IMRT for patients with LACC. This retrospec-
tive study found that patients receiving SEF-IMRT along with
weekly cisplatin had favorable treatment compliance and
tolerable toxicities. The outcomes were also favorable, and the
main failure sites of SEF-IMRT were distant.

The lymphatic spread of cervical cancer is contiguous. The
disease initially involves the lower PLNs, and then progresses to
the upper PLNs followed by the PALNs.!! Patients with LACC
are at risk of PALN metastasis, and the current standard
treatment for these patients is pelvic CCRT. The reported rate of
PALN failure for pelvic CCRT in the RTOG 90-01 trial was 9%
(95% confidence interval, 4-13%),'® which suggests that pelvic
CCRT might not completely eliminate all microscopic tumors in
the PALNS, particularly in high-risk subjects.!®** Beadle et al''®!
described detailed patterns of regional failure; the most common
site of regional recurrence was marginal, usually just above the
superior boundary of the pelvic field. Hence, modification of the
treatment field might improve treatment outcomes without
significantly increasing the occurrence of severe toxicities.

Previous studies of EFRT using conventional techniques reported
conflicting data for OS and incidence of distant metastases and
significant increases in the incidence of severe toxicities. % Kuku
etal'" found that EFRT was a significant predictor of severity and
chronicity of ongoing disease in patients who developed radiation-
induced bowel injuries after treatment for cervical cancer. Given the
severe toxicities, the use of EFRT in patients without evidence of
PALN involvement remains controversial. Based on the results of
this study, we suggest that modifying the radiation field to exclude
the PALNs above the level of the renal vessels could reduce toxicity
without compromising treatment outcomes.

IMRT is a promising modality for reducing toxicity and
improving the therapeutic ratio. Jensen et al'**! studied the effects
of IMRT on 21 patients, 14 and 20 of whom had positive PALNs
and PLNs, respectively. In that study, the reported probabilities
of acute grade >3 hematologic, gastrointestinal, and genitouri-

nary toxicities were 57.1%, 19.0%, and 0%, respectively, and
the 18-month cumulative incidence of any late grade >3 toxicity
was 4.8%. In a prospective study evaluating extended field IMRT
with concurrent cisplatin in 32 patients with stage IB2-IIIB
cervical cancer with positive PLNs and negative PALNS, acute
grade >3 gastrointestinal, genitourinary, and hematologic
toxicities occurred in 2 (6.3%), 1 (3.1%), and 18 (56.3%)
patients, respectively.*!! One (3.1%) patient had a late grade 3
gastrointestinal complication, and 1 (3.1%) experienced genito-
urinary toxicity. The 3-year actuarial OS, DFS, and DMFS rates
were 87%, 82%, and 79%, respectively. These findings show
that EF-IMRT is a safe and effective modality. When the
radiation field of SEF-IMRT excludes the upper part PALNS,
as done in the above-mentioned studies, less toxicity with
comparable treatment outcomes can be expected.

Prophylactic SEFRT using a conventional technique had
favorable PALN control and survival outcomes in a retrospective
study by Choi et al®*! of patients with cervical cancer and PALN
metastasis. In that study, a prescribed dose of 45 Gy in 25
fractions was delivered by using a 4-field (anterior—posterior,
posterior—anterior, and 2 lateral fields) box technique. Seventy-
seven (74.8%) patients received SEFRT with concomitant
chemotherapy and 26 (25.2%) patients received SEFRT alone.
The S-year OS and recurrence-free survival rates were 82% and
76%, respectively, and the rate of late grade 3 gastrointestinal
complications was 2.9%. Comparisons between the study by
Choi et al®* and our study are not straightforward because some
patients in our study were PLN-negative and all patients received
IMRT at a prescribed dose of 50.4 Gy in 28 fractions and
concurrent weekly cisplatin.

In our study, the 5-year OS, DFS, local failure-free survival,
regional failure-free survival, PALN failure-free survival, and
DMES rates were 85.0%, 84.4%, 96.0%, 97.3%, 98.6%, and
88.4%, respectively. The patterns of failure were similar to those
in previous EFRT and SEFRT studies, with most distant
failures.[**22! No patients had late genitourinary complications,
and 3 (3.9%) had late grade 3 gastrointestinal toxicities.
Although PLN status has been frequently reported as a major
risk factor for death and disease relapse in patients with
LACC,t7231 our study does not support this premise. If the
patients in our study were stratified according to risk of LACC, as
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done by Liang et al,'”! the S-year PALN failure-free survival rates
would be 100% and 97.4% (P=0.34), and the 5-year DMFS
rates would be 100% and 87.2% (P=0.01), for low and high
risk, respectively. The results of our study show that SEF-IMRT
with concurrent cisplatin eliminates microscopic tumors in the
lower PALNs and provides favorable treatment outcomes with
acceptable acute and late toxicities. The predominant failures are
distant, and thus studies investigating the effectiveness of
intensified systemic therapy are warranted.

The present study had some limitations. This study excluded
patients with small cell carcinoma of the uterine cervix because it
has a more aggressive clinical course and the number of patients
was low. Hence, the impact of the radiation field on treatment in
patients with small cell carcinoma could not be elaborated in the
present study and needs further investigation.

The major weakness of this study is that lymph node status was
mainly evaluated via CT rather than FDG-PET, which is a useful
tool for assessing metastatic nodes.'**** However, pretreatment
FDG-PET performed to detect tumor-containing lymph nodes
cannot exclude the existence of micrometastases in the PALNSs
because of the limited resolution of the gamma camera.!*****! In
addition, a prospective study reported that detection of PALNSs
via FDG-PET had no survival benefits, although FDG-PET
decreased the need for extended-field CCRT.[?728! In that study,
the PALN failure rate for patients (n=63) receiving pelvic CCRT
but not pretreatment FDG-PET was 15.9% compared with 1.3%
in the present study. FDG-PET might have revealed PLNs and
PALNSs in some of the patients in our study, and the treatment
outcomes and policies might have differed if pretreatment FDG-
PET had been performed in all patients. Thus, future SEF-IMRT
studies evaluating the treatment outcomes of LACC patients with
PLNs detected via FDG-PET are needed.

In conclusion, our results suggest that prophylactic SEF-IMRT
reduces PALN recurrence and provides favorable treatment
outcomes with acceptable acute and late toxicities in patients
with LACC without PALN involvement, and is hence the
recommended treatment for patients at risk of PALN metastasis.
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