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ABSTRACT

Background: To evaluate whether excluding the common iliac lymph nodes from the
clinical target volume (CTV) during radiotherapy is effective in node-negative patients
after cervical cancer surgery. Materials and Methods: Between January 2014 and
December 2017, 29 patients who underwent radiotherapy after curative surgery for
cervical carcinoma were included in this study. We included 19 and 10 patients in the
CTV group with common iliac lymph nodes (CTV,) and those without (CTVs),
respectively. We retrospectively investigated the correlation among CTV, treatment
outcome, and adverse events. Results: The median follow-up period was 30.4 (range,
2-55) months. The 3-year overall survival (OS) and progression-free survival (PFS)
rates of the CTV group were 95.0% and 85.0%, respectively, and those of the CTVs
group were 100% and 88.9%, respectively. The 3-year OS and PFS rates were not
significantly different between both groups (log-rank; P=0.414 and 0.657,
respectively). Three CTV, patients and 1 CTVs patient had recurrences. However, there
was no significant difference in the recurrence rate between both groups (P=1.0).
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INTRODUCTION

Cervical cancer is often treated with surgery as
part of the standard treatment in staging without
distant metastasis. If postoperative pathological
findings indicate an intermediate risk (large cervical
mass, deep cervical interstitial invasion, or positive
vascular invasion) or high risk (positive pelvic lymph
node metastasis, parametrial invasion), radiotherapy
(RT) and chemotherapy are performed as
postoperative adjuvant therapies (1.

Postoperative RT significantly reduces recurrence
rates and prolongs overall survival (0OS) 24 because
a positive lymph node status favors recurrence and
extrapelvic metastasis ), The National
Comprehensive Cancer Network (NCCN) ver1.2021
Cervical Cancer guideline recommends that, for
patients with negative lymph nodes, the radiation
field should include the external and internal iliac,
obturator, and presacral nodes, and for patients with
high risk of lymph node metastasis, the radiation field
should be enlarged to cover the common iliac node as
well ). However, there are few existing reports on

Conclusion: CTV excluding the common iliac lymph nodes in postoperative
radiotherapy may be effective in patients with node-negative postoperative cervical

the association between clinical target volume (CTV)
and treatment outcomes in patients undergoing
postoperative RT. In addition, it is useful to set an
appropriate CTV because clinical adverse events can
be reduced by reducing the dose of surrounding
organs such as the intestinal tract and bone marrow
(5-7),

In our institution, when lymph nodes are negative
after surgery, we systematically treat only the CTV,
excluding the common iliac (CILN) and presacral
lymph nodes (PLN) in order to reduce the dose to the
bowels, which is organs at risk (OAR).

This is the first study to examine the relationship
between CTV volume and treatment outcomes in
patients who underwent postoperative three-
dimensional conformal RT (3D-CRT).

This study aimed to evaluate whether excluding
the CLIN and PLN from the CTV during RT is effective
in node-negative patients after cervical cancer
surgery. We retrospectively investigated the
correlation between CTV, treatment outcomes, and
adverse events.
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MATERIALS AND METHODS

Patients

This retrospective study was approved by the
ethics committee of our institution (IRB No. SH4107),
and informed consent was obtained in the form of an
opt-out on the hospital website.

Eligible candidates for this study were those with
postoperative intermediate risk (lymphovascular
space invasion, more than one-third stromal invasion,
and tumor diameter >4 cm), high risk (parametrial
extension or positive nodes), or others (surgical
margin-positive, etc.).

A total number of 29 patients with cervical cancer
who were treated with postoperative RT after
primary radical hysterectomy with bilateral pelvic
lymph node dissection from January 2014 to
December 2017 were enrolled in our study.

The numbers of patients with postoperative
intermediate risk, high risk, or others were 12, 15,
and 2, respectively.

Data on patient characteristics, including age,
pathological/histological finding, and metastatic
lymph nodes, grade of risk factors, chemotherapy,
and intracavitary irradiation in each CTV group were
obtained from patients’ medical records and are
shown in table 1.

Table 1. Patients’ characteristics.

Patients (n = 29) CTV, (n=19) |CTV; (n =10)|P-value
Age (years) 41(30-71) | 55(31-78) | 0.142
Pathologic-T category . .
T1:T2 8:11 6:4 0.555
Histology
Squamous 16 8
Adenosquamous 3 0 0.070
Adenocarcinoma 0 1
Mixed carcinoma 0 1
Meta“af;_c lymph node 10:9 0:10 | 0.005
Risk factors 1. L
intermediate: high: other 7111 >:4:1 0.499
CheTfhE'apy 17:2 6:4 | 0.086
Intracawfry Tadlahon 917 2.8 0.429
Chemotherapy

Twenty-four patients received three to six cycles
of weekly cisplatin (40 mg/m?) concurrently during

RT.

Positioning

All patients were lying flat in the supine position

with their hands folded around their forehead. A
non-contrast planning computed tomography (CT)
scan was obtained with 5.0-mm slice thickness using
a 16-multislice CT system (Aquilion LB, Toshiba
Medical Systems, Tokyo, Japan).

Target delineation
Treatment planning was performed using Xio

(Elekta, Stockholm, Sweden) and Pinnacle (Philips,
Amsterdam, Netherlands).

A CTV including the internal iliac, external iliac,
and obturator lymph nodes and tumor bed was
defined as a small CTV (CTVs). A large CTV (CTVL)
was defined as a CTVs, including the CILN. Some cases
included the PLN node and some did not, based on
the judgment of the physicians at that time.

There were 19 (10 positive-node and 9 negative-
node) and 10 (all negative-node) patients included in
the CTVy and CTVsgroups, respectively.

In the CTV. group, 13 patients had the PLN
included and 6 did not. The planned target volume
(PTV) was determined by enlarging all around 0.5 cm
to the CTVsor CTV..

Planning of radiation treatment

The whole pelvic field (WPF) was used in the CTV.,
group, and the small pelvic field (SPF) was used in the
CTVs group (figure 1). In the SPF group, collimation
was rotated 90°, and the multileaf collimator (MLC)
was lowered to the central part of the head to reduce
the intestinal dose. Radiation was delivered with
anteroposterior, posteroanterior, and opposed lateral
X-ray beams of 10 MV. The beam field was
determined by adding 0.5 cm to the PTV. The
reference point was set within the PTV.

All patients received a total dose of 45.0-50.4 Gy
in five fractions per week at 1.8 Gy per fraction. Four
patients had additional intracavitary irradiation
(total dose of 10-12 Gy at 5-6 Gy per fraction, once a
week, with reference point 5 mm from the
submucosa).

Figure 1. Front beam view of CTV, group (A) and CTVs group
(B).

Analysis of adverse events

The definition of adverse events was that acute
events occurred during RT and late events occurred
after RT. Adverse events were graded according to
the Common Terminology Criteria for Adverse Events
(CTCAE) fifth edition and were determined by
reviewing the electronic medical records. Complete
blood counts (CBCs) were performed during RT and a
week after RT.

Statistical analysis
Patient characteristics and adverse events were
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analyzed using Student’s t-test or the chi-squared
test. The time to progression-free survival (PFS) and
0S were calculated based on the start date of RT until
the date of last follow-up or event. Rates of OS and
PFS were estimated using the Kaplan-Meier method
and compared between the CTVy and CTVs groups
using the log-rank test. The correlations between CTV
and recurrence and that between CTV and adverse
events were analyzed using Fisher’s exact test. The
SPSS Statistics (ver. 22.0, IBM, Armonk, NY) was used
for all statistical analysis. A P-value of less than 0.05
was defined as indicating statistical significance.

RESULTS

Clinical outcomes

The median follow-up period was 30.4 (range,
2-55) months. The three-year OS and PFS rates were
96.6% and 86.2%, respectively. The 3-year OS rates
of the CTVy, and CTVs groups were 95.0% and 100%,
respectively, and the 3-year PFS rates were 85.0%
and 88.9%, respectively. There were no significant
differences in the 3-year OS or PFS rates between the
CTVL and CTVs groups (P=0.414 and 0.657,
respectively) (figure 2).

Among the node-negative patients, 9 CTV.
patients and 10 CTVs patients survived until the end
of the study. The results showed that PFS rates for
patients with negative lymph nodes in both groups
were not significantly different (P=0.495) (figure 3).

Three patients in the CTVL group and one
patient in the CTVs relapsed, and one patient in the
CTVL group died due to exacerbation of the primary
disease. Two patients in the CTVy group and one in
the CTVs group had out-of-field recurrences,
including lung, liver, spleen, peritoneal and
mediastinal lymph node metastases. One patient in
the CTVy group had in-field recurrences, including left
external and right internal iliac lymph node
metastases. The rate of recurrence in the CTVy and
CTVs groups was not significantly different (P=1.0).

Adverse events

Acute diarrhea of grades 0, 1, 2, and 3 was
observed in 14, 6, 3, and 6 patients, respectively
(table 2). No grade 4 diarrhea was observed. Diarrhea
of grade <2 was observed in 6 patients in the CTVy
group and 3 patients in the CTVs, without significant
difference between the groups.

Leukopenia of grades 0, 1, 2, and 3 was observed
in 2, 6, 14, and 6 patients, respectively (table 3). CBC
was not performed in one patient. Fifteen patients in
the CTVy group and 5 in the CTVs had grade <2
leukopenia, but there was no significant difference
between the CTV groups or between patients with
and without chemotherapy or intracavitary
irradiation. The occurrences of grade <2 neutropenia,
anemia, and thrombocytopenia were also not

significantly different between the CTVy and CTVs
groups. Patients in both the CTVy, and CTVs groups
had no late adverse events during the follow-up
period.

A Overall survival rate

0.8+

—r CTV large group

-1 CTV small grou
064 group

]
o

0.4+

P=0414
0.2
0.04
T T T T T T T
0.00 10.00  20.00 3000 40.00 S50.00 &0.00
Time (monthe}

B Progresslon free survival rate

1.04 —»—ﬂ_T

0.84

_r CTV large group
~1 CTV small group

0.64
I
w
a

0.4

P =0.657
0.2
0.0

T T T T T T T
0.00 10,00 20.00 3000 40.00 5000 60.00
Time (months)

Figure 2. Overall survival (OS) and progression-free survival
(PFS) rates were estimated using the Kaplan—Meier method
and compared between CTV, and CTVs groups using the
log-rank test.
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Figure 3. The progression-free survival (PFS) rate in node-
negative patients was calculated using the Kaplan—Meier
method and compared between CTV and CTVs groups using
the log-rank test.

Table 2. CTCAE (Common Terminology Criteria for Adverse
Events) Grade of diarrhea in the CTV,_ and CTV; groups.
Grade 0 | Grade 1 | Grade 2 | Grade 3 | Grade 4
CTV, (n=19) 9 4 1 5 0
CTV; (n=10) 5 2 2 1 0

CTCAE: Common Terminology Criteria for Adverse Events. CTV|:
Clinical Target Volume Large. CTVs: Clinical Target Volume Small.
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Table 3. CTCAE (Common Terminology Criteria for Adverse
Events) Grade of leukopenia in the CTVL and CTVS group
Grade 0 | Grade 1 | Grade 2 |Grade 3| Grade 4
CTV, (n=18) 1 2 10 5 0
CTVs(n=10) 1 4 4 1 0

CTCAE: Common Terminology Criteria for Adverse Events. CTV.:
Clinical Target Volume Large. CTVs: Clinical Target Volume Small.

DISCUSSION

If there is no lymph node metastasis on
postoperative pathological findings, there is no
difference in treatment outcome even with a CTV
without the CILN, and it may be possible to reduce
adverse events.

Ohara et al. showed that the 5-year OS and
disease control rates were significantly higher in
node-negative patients treated with a SPF than in
node-positive patients treated with a WPF
on postoperative RT (P = 0.005 and 0.0005,
respectively) . In this study, the 3-year OS and PFS
rates were not significantly different between the
CTVy. and CTVs groups treated with 3D-CRT in the
node-negative patients, which was similar to
previous studies.

The Oncology/Radiation Therapy Oncology
Group Consensus Guidelines recommend that PLN
should be included for patients with postoperative
cervical cancer patients (). In this study, no patients
in the CTVs group had presacral recurrence, and all
had good pelvic control within the irradiation field.
Previous study reported that PLN metastasis is less
common in cervical cancer ). Therefore, if
postoperative lymph node metastasis is negative, the
treatment results are considered sufficiently
acceptable even if the CTV did not include the CILN
and PLN.

Reducing the lymph node area covered in the CTV
helps reduce adverse events.

The bone marrow responds to an increase in the
population of progenitor cells in small, exposed areas
so that the unexposed bone marrow can meet
hematopoietic needs (9. The lumbar vertebrae,
sacrum, iliac bones, and femurs, which are included
in the area of pelvic irradiation, contain
approximately half of the active bone marrow in the
human body :10-13). Ohara et al. reported that grade
<3 of leukopenia was significantly more common in
patients who received WPF than SPF (P=0.0032) (.
In this study, the CTVL group (15 patients) had more
patients with grade <2 leukopenia than the CTVs
group (5 patients). Although without statistical
significance (P=0.091), the results suggest that the
range of CTV affects leukopenia.

Ohara et al reported that grades 2 or 3
diarrhea was also significantly more common in the
WPF group than SPF group (P=0.0031) (4. In this
study, diarrhea grade <2 occurred in 6 CTVy, patients
(31.6%) and 3 CTVs patients (30.0%), with no
significant difference (p=1.0). All cases of CTVs and 6

cases (31.6%) of CTVy, did not include the PLN, which
may have reduced the dose to the intestine in this
study.

This study had some limitations. This was a
small non-randomized controlled retrospective study.
Therefore, an increase number of patients and
randomized controlled trial are desirable to
investigate the relationship between the extent of
CTV, treatment effects and adverse events.

CONCLUSION

In conclusion, we demonstrated that a CTV
excluding the CILN might be more effective than one
including them for postoperative RT in patients with
node-negative cervical cancer.
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