
INTRODUCTION

Uterine cervical cancer is one of the most common gyneco-
logic cancers in Korea and has been associated with an excel-
lent tumor control rate and favorable prognosis after either 
radiotherapy (RT) or radical hysterectomy and pelvic lymph 

node (LN) dissection in early stages. In Korea, these patients 
are usually treated via radical hysterectomy and pelvic LN dis-
section. However, approximately 20-40% of patients will de-
velop recurrences [1,2], even though adjuvant whole pelvic RT 
with or without chemotherapy is carried out. In patients who 
received post operative RT for adverse pathological features, 
distant metastasis is the principal pattern of failure, ranging 
from 34% to 100% in the literature [3]. Among the patients 
with distant failure, LN metastasis including para-aortic lymph 
node (PALN) and supraclavicular lymph node (SCL) are com-
mon sites of recurrence [4-9].
For these LN recurrences, no specifi c treatment modality has 
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Objective: This study was to evaluate the treatment outcomes and prognostic factors of patients treated with salvage radio-
therapy for the treatment of isolated lymph node recurrence of cervical cancer.
Methods: Between 1990 and 2009, 22 cervical cancer patients with lymph node recurrence who had previously undergone 
radical hysterectomy and pelvic lymph node dissection were treated with salvage radiotherapy with (n=18) or without (n=4) 
chemotherapy. Of the 22 patients, 10 had supraclavicular lymph node recurrence, 9 had para-aortic lymph node, and 3 had 
inguinal lymph node. The median total radiotherapy dose was 60 Gy (range, 40 to 70 Gy). Initial pathologic findings, latent 
period to lymph node recurrence and other clinical parameters such as squamous cell carcinoma antigen (SCC-Ag) level and 
concurrent chemotherapy were identifi ed as prognostic factors for survival.
Results: The median follow-up period after salvage radiotherapy was 31.2 months (range, 12.1 to 148.9 months). The 5-year 
progression-free and overall survival rates of all patients were 32.7% and 30.7%, respectively. Concurrent chemoradiotherapy 
(p=0.009) and longer latent period to lymph node recurrence (>18 months vs. ≤18 months, p=0.019) were signifi cant predictors 
of progression-free survival and SCC-Ag level at the time of recurrence (>8 ng/dL vs. ≤8 ng/dL, p=0.008) and longer latent 
period to lymph node recurrence (p=0.040) for overall survival. Treatment failure after salvage radiotherapy occurred in 14 (63.6%) 
for the 22 patients (in fi eld, 2; out of fi eld, 10; both in and out fi eld, 2). Grade 3 acute skin (n=2) and hematologic toxicity (n=1) 
developed in 3 patients.
Conclusion: For isolated lymph node recurrence of cervical cancer, salvage radiotherapy with concurrent chemotherapy should 
be considered, especially in patients with a long-term progression-free period.
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been established. However, several recent reports have dem-
onstrated that aggressive multimodal treatment, such as con-
current chemoradiotherapy (CCRT) and the use of advanced 
RT technologies e.g., (stereotactic body radiation therapy, 
SBRT) lead to better survival outcomes than chemotherapy 
alone or conventional RT techniques [10-14].  
The present analysis was conducted in order to evaluate the 
treatment outcomes according to various variables, includ-
ing squamous cell carcinoma antigen level (SCC-Ag) [15,16], 
initial surgical fi ndings, and treatment factors such as salvage 
RT dose, concurrent chemotherapy in patients treated with 
salvage RT for isolated LN recurrence of cervical cancer at our 
hospital.   

MATERIALS AND METHODS

1. Patient characteristics 
Between August 1990 and January 2011, 22 patients with 
isolated LN recurrence who had initially been treated with 
radical hysterectomy and pelvic LN dissection for cervical 
cancer were retrospectively reviewed. Baseline patient charac-
teristics are summarized in Table 1. The main surgery type was 
radical hysterectomy (86%, 19/22) and 3 patients underwent 

modified radical hysterectomy. Excluding 2 patients who 
received radical surgery at an outside hospital, most of the 
patients in the study (85%, 17/20) evidenced regional LN me-
tastasis at the initial pathologic fi ndings. All patients received 
adjuvant therapy according to their initial pathologic fi ndings. 
Among these patients, 10 received adjuvant chemoradio-
therapy (CRT), 11 received adjuvant RT, and 1 received adju-
vant chemotherapy only. Univariate and multivariate analysis 
were conducted to identify the correlations between survival 
and various variables, including initial surgical fi ndings (tumor 
size and LN metastases), no evidence of disease (NED) period 
(≤18 months vs. >18 month), SCC-Ag level at recurrence (<8 
ng/mL vs. ≥8 ng/mL), salvage RT dose (≤60 Gy vs. >60 Gy) and 
concurrent chemotherapy (yes vs. no). As the size of LN at the 
time of recurrence was not exactly evaluated due to lack of 
imaging study in some patients, we did not include LN size for 
analysis as a prognostic factor.

2. Treatment for isolated LN recurrence
An isolated LN recurrence was defi ned as unequivocally en-
larged LN by imaging techniques such as CT and/or positron 
emission tomography with [18F]-fluorodeoxyglucose (FDG-
PET) scans and physical examination with no systemic me-
tastasis at the time of recurrence. A total of 22 patients had 
isolated LN recurrence after radical surgery. Of these patients, 
SCL (n=10) and PALN (n=9) recurrence made up the major 
portion and 3 patients evidenced inguinal LN recurrence. The 
median time to recurrence from initial treatment was 29.2 
months (range, 10.0 to 103.3 months).
CRT was applied to 18 patients, and 4 patients received 
RT alone. Of the patients who received CRT, 9 patients had 
sequential CRT and 9 patients received CCRT. Various chemo-
therapy regimens were used (5-fluorouracil [5-FU]+cisplatin, 
11; taxol+carboplatin, 4; paclitaxel+carboplatin, 3). The me-
dian salvage RT dose was 60 Gy (range, 41 to 70 Gy) and 1.8 or 
2 Gy dose per fractions was mainly used. 
PALN recurrence was treated with a megavoltage X-ray us-
ing parallel opposite anterior/posterior fields. The radiation 
fi eld encompassed the gross recurrent PALN with the superior 
margin at the upper end of the L1 body. The inferior margin 
was located between L5 and S1. In case of the previous pel-
vic RT, the lower border was matched to the superior edge 
of the previous pelvic port with 2-cm gap. A margin of 2 cm 
was given to gross disease. Radiation up to 41.4-50.4 Gy was 
delivered, and then boost RT by cone-down field was given 
to grossly enlarged nodes, up to a total dose of 60 Gy. For SCL 
recurrence, external beam radiation therapy (EBRT) was deliv-
ered using a megavoltage X-ray through the parallel-opposed 
ports. The lower border was lower border of the clavicle, and 

Table 1. Patient characteristics (n=22) 

Parameter No. of patients (%)

Initial FIGO stage 

    IB 9 (41)

    IIA 11 (50)

    IIB 2 (9)

Initial tumor size (n=18)*

    ≤4  cm 11 (61)

    >4  cm 7 (39)

Initial LN metastases (n=20)*

    Positive 17 (85)

    Negative 3 (5)

Site of lymph node recurrence

    Supraclavicular 10 (45)

    Para-aortic 9 (41)

    Inguinal 3 (14)

Salvage treatment modality

    Radiotherapy only 4 (18)

    Sequential chemoradiotherapy 9 (41)

    Concurrent chemoradiotherapy 9 (41)

FIGO, International Federation of Gynecology and Obstetrics. 
*Available data.
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the upper border was extend on or about to the level of C4 
to cover SCL area. The medial fi eld edge extended to the area 
of the lateral vertebral body and laterally beyond the humeral 
head. Boost RT was given to palpable nodes with 2 cm mar-
gin, up to a total dose of 70 Gy. For inguinal LN recurrence, a 
minimum 2-cm margin around gross tumor was used for clini-
cal target volume with radiation dose up to 66.6 Gy. 
Because various radiation doses per fraction scheme (1.8 to 
3.0 Gy) were used, we calculated equivalent total doses when 
applied in 2 Gy per fractions (Table 2).

3. Toxicity evaluation  
Acute toxicity was defined as toxicity occurring within 90 
days after salvage therapy and any toxicity occurring more 
than 90 days after treatment was regarded as late toxicity. Due 
to diff erent isolated LN recurrence sites, toxicities were evalu-
ated according to each treatment site. For SCL treatment, skin 
toxicity was mainly noted and evaluated. Likewise, gastro-

intestinal toxicity was evaluated via PALN treatment. Hema-
tologic toxicity was also evaluated in patients who received 
chemotherapy either sequentially or concurrently. Treatment-
related acute and late toxicity was assessed according to 
Common Terminology Criteria for Adverse Events (CTCAE) 
v3.0.

4. Statistic analysis
Progression-free survival (PFS) and overall survival (OS) curves 
were calculated in accordance with the Kaplan-Meier method. 
Using the log-rank test, the prognostic factors infl uencing sur-
vival were analyzed. p-values of less than 0.05 were considered 
statistically signifi cant. The Cox proportional hazard regression 
model with the stepwise forward procedure was used in mul-
tivariate analysis. All analysis was carried out using SPSS ver. 
18.0 (SPSS Inc., Chicago, IL, USA). The study protocol was re-
viewed and approved by the institutional review board of our 
Hospital. The recommendations of the Declaration of Helsinki 

Table 2. Result of salvage treatment according to specifi c recurrence site

Patient Site of 
recurrence

Imaging modality 
for evaluation (yr)

Salvage treatment 
and RT dose 
(BED=2 Gy)

Site of recurrence 
(after ST)

Time to 
recurrence 
(after ST, mo)

Patient status 
at last 
follow-up

Total follow up 
period 

(after ST, mo)

1 Para-aortic CT (2003) Sequential CRT (51.25) In fi eld 10.8 Dead 18.9

2 Para-aortic CT (2001) Sequential CRT (60.18) Sacrum 60.9 Dead 69.2

3 Para-aortic CT (1997) Sequential CRT (44.25) Lung 0.9 Dead 2.2

4 Para-aortic PET/CT (1998) Sequential CRT (41.25) Left external 
  iliac node 14.4 Dead 16.0

5 Para-aortic PET/CT (1996) Sequential CRT (44.00) In fi eld+liver 12.9 Dead 16.8

6 Para-aortic PET/CT (2004) Concurrent CRT (60.00) Left axillar node 7.8 Dead 19.2

7 Para-aortic PET/CT (2002) Concurrent CRT (49.56) - - Dead 58.4

8 Para-aortic PET/CT (2005) Concurrent CRT (60.00) - - Alive 51.3

9 Para-aortic CT (2004) Concurrent CRT (60.00) - - Alive 63.1

10 Supraclavicular PET/CT (2008) Sequential CRT (70.00) Para-aortic node 14.8 Alive 20.2

11 Supraclavicular PET/CT (2008) Sequential CRT (70.00) - - Alive 13.9

12 Supraclavicular PET/CT (2007) Sequential CRT (70.00) - - Alive 20.4

13 Supraclavicular PET/CT (1995) Sequential CRT (57.25) Ureter 10.7 Dead 28.3

14 Supraclavicular - (1993) Concurrent CRT (51.25) Left axillar node 114.7 Dead 116.1

15 Supraclavicular - (1995) Concurrent CRT (62.50) Para-aortic node 4.2 Dead 7.3

16 Supraclavicular - (1995) Concurrent CRT (52.50) In fi eld 10.7 Dead 12.6

17 Supraclavicular - (1993) RT only (42.50) In fi eld+lung 14.1 Dead 32.4

18 Supraclavicular - (1990) RT only (62.50) - - Dead 4.8

19 Supraclavicular - (1990) RT only (50.00) Vaginal stump 5.5 Dead 18.3

20 Inguinal CT (1996) Concurrent CRT (60.00) Splenic nodes 3.4 Dead 4.2

21 Inguinal PET/CT (2002) Concurrent CRT (60.00) - - Alive 76.7

22 Inguinal CT (1999) RT only (65.56) - - Alive 120.3

 BED, biological equivalent dose; CRT, chemoradiotherapy; RT, radiotherapy; ST, salvage therapy.
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for biomedical research involving human subjects were also 
refl ected.

RESULTS

1. Treatment results and prognostic factors
The median patient age was 51 years (range, 32 to 65 years) 
and the median follow-up duration from initial surgery was 
31.2 months (range, 12.1 to 148.9 months). The 5-year PFS 
and OS rates for all 22 patients were 32.7% and 30.7%. Univari-
ate analysis demonstrated that a NED period of more than 
18 months (5-year PFS, 16.7 vs. 34.1%; p=0.005), less than 8 
ng/mL SCC level at the time of recurrence (23.4% vs. 66.7%; 
p=0.001), more than a 60 Gy RT dose (10% vs. 53%; p=0.039) 
and concurrent chemotherapy (8.3% vs. 64.8%; p=0.01) were 
statistically signifi cant with regard to PFS. Of these statistically 
signifi cant factors, NED period (p=0.019) and CCRT (p=0.009) 
were signifi cant on the Cox regression test. For overall survival, 
NED period of more than 18 months (5-year OS, 0% vs. 40.3%; 
p=0.017) and less than 8 ng/mL SCC level at the time of recur-
rence (0% vs. 53.3%; p=0.001) were statistically signifi cant on 
univariate analysis. In multivariate analysis for OS, those two 
factors also evidenced clinical signifi cance. Initial surgical fi nd-
ings such as tumor size and LN metastasis were not associated 
with PFS or OS. Of these analyzed variables, patients who had 
both a NED period of more than 18 months and those who 
received CCRT (36%, 8/22) evidenced a 72.9% 5-year PFS rate 
and a 60% 5-year OS rate (Fig. 1). According to recurrent sites, 
LN recurrence at the para-aortic or inguinal region was associ-
ated with superior 5-year PFS and OS rates relative to the SCL 
region. The results of salvage treatment according to specifi c 
sites are summarized in Table 2.

2. Toxicity
Using CTCAE v3.0, acute and late toxicity were evaluated 
during and after salvage treatment (Table 3). Grade 3 acute 
skin toxicity developed in 2 patients with SCL treatment. One 
patient experienced grade 3 thrombocytopenia during CCRT. 
Gastrointestinal toxicity mainly developed in patients with 
PALN treatment and acute grade 1-2 hematologic toxicity oc-
curred in patients with chemotherapy. For late toxicity, grade 
2 lymphedema developed in 2 patients.

3. Patterns of failure after salvage RT 
A total of 14 patients evidenced disease progression after 
salvage treatment. We evaluated the patterns of failure ac-
cording to salvage RT fi eld and specifi c isolated LN site. Most 
of the failures (12/14) occurred out of the RT fi elds, and 4 pa-
tients had in-fi eld recurrence after salvage RT. Of the patients 
who experienced out-of-RT-field recurrence, only 4 patients 

Fig. 1. Progression-free and overall survival of no evidence of disease (NED) >18 months and concurrent chemoradiotherapy (CCRT) group.

Table 3. Acute and late toxicity according to Common Toxicity Criteria 
for Adverse Events v.3.0 grading scale

No. of patients

Grade 1 Grade 2 Grade 3

Acute toxicity

    Gastrointestinal  13 5 0

    Skin 3 1 2

    Hematologic

        Anemia  15 4 0

        Leukopenia 6 2 0

        Thrombocytopenia 0 2 1

Late toxicity

    Lymphedema 2 2 0
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had FDG-PET scans at the time of recurrence. Also, 4 patients 
experienced out-of-field recurrence within 6 months after 
salvage treatment, and all these patients had not undergone 
FDG-PET before treatment (Table 2). Most of the patients who 
had disease progression after salvage treatment died at the 
fi nal follow-up (92.8%, 13/14). 

DISCUSSION

LN recurrence in cervical cancer is frequently associated 
with simultaneous distant metastasis and usually with poor 
outcomes. However, isolated LN recurrence is associated 
with relatively good prognosis. Several studies reported the 
outcomes of salvage RT with chemotherapy in patients with 
isolated LN recurrence after primary radical RT. Chou et al. [13] 
reported isolated PALN recurrence after primary irradiation 
could be treated with cisplatin-based CCRT and showed a 
30.8% 5-year survival rate. Additionally, Kim et al. [17] demon-
strated that hyperfractionated RT with concurrent chemother-
apy to PALN recurrence in cervical cancer could be employed 
as an eff ective treatment modality with no signifi cant toxicity 
and 19% of 3-year survival rate. Singh et al. [12] demonstrated 
that salvage concurrent full-dose CRT applied to isolated 
PALN recurrence aff ords excellent survival in patients who did 
not have the classic symptom triad and more than 24 months’ 
recurrence time from initial treatment. 
Unlike the above studies, which focused on isolated PALN 
recurrence after primary radical RT, there have been a few 
studies which reported the treatment outcomes of salvage RT 
for isolated LN recurrence after primary radical surgery. This 
study included any recurrent sites of isolated LN, and these 
included PALN (n=9), SCL (n=10), and inguinal LN (n=3) me-
tastases. Even though this study consisted of SCL recurrences 
for analysis, survival outcomes were similar to or slightly bet-
ter than those of previously reported studies, achieving more 
than a 20% 5-year PFS (SCL, 22.0%; PALN, 33.3%) rate. Includ-
ing isolated inguinal LN recurrence, total 5-year PFS and OS 
survival rate was 32.7% and 30.7%. 
A wide time-range of the onset of isolated LN recurrence 
was noted in our study (10.0 to 103.3 months). Most of the 
patients (17/22) experienced recurrence >18 months after pri-
mary radical surgery, and these patients had better prognoses. 
Also, the addition of concurrent chemotherapy rather than 
RT alone or sequential chemotherapy was associated with su-
perior survival, which might be a result of the role of chemo-
therapy as a radiation enhancer, as in the setting of primary 
radical treatment. Patients who both had an NED period of 
more than 18 months and had also received CCRT (8/22) may 

achieve a long-term PFS without cancer progression (5-year 
PFS, 72.9%). Based on our results, salvage RT with concurrent 
chemotherapy should be considered, especially in patients 
with a long-term progression-free period. 
SCC-Ag is known to be a useful marker for the detection of 
recurrence after radical treatment, and the SCC-Ag level at 
the time of recurrence has important prognostic signifi cance 
[6,17]. Although the cut-off  SCC-Ag level in this study diff ered 
from that of other studies, this study also showed that SCC-
Ag level at recurrence was an important prognostic factor for 
overall survival. Therefore, it would be desirable to regard SCC-
Ag as a follow-up tool for the detection of recurrence and the 
execution of early salvage treatment.  
This study analyzed whether initial pathologic fi ndings such 
as tumor size and LN metastases affect salvage treatment 
results. However, no signifi cant relationship was detected be-
tween initial pathologic fi ndings and survival outcomes in this 
study. This fi nding indicates that surgical pathologic fi ndings 
might merely be a prognostic factor at the time of initial treat-
ment.
As for patterns of failure after salvage RT, this study dem-
onstrated that only small numbers of patients had in-field 
recurrence and the principal pattern of failure observed is sys-
temic relapse of disease. Previously conducted studies [18,19] 
demonstrated that FDG-PET is a valuable imaging modality 
for determining the extent of tumor spread or disease recur-
rence. In our study group, systemic work-up with FDG-PET 
scan was carried out in 10 patients (45%, 10/22). Five out of 
10 patients who had undergone FDG-PET at the time of recur-
rence showed treatment failure after salvage RT, and the result 
is compared with those of the patients who had not (CT only, 
4/6; no image, 5/6). Also, four patients who recurred within 6 
months after salvage treatment had not undergone FDG-PET 
scan at the time of recurrence. These fi ndings indicate these 
patients may have undiagnosed recurrence and synchronous 
metastasis at the time of salvage treatment. The extent of dis-
ease recurrence is not only an important prognostic factor in 
recurrent cervical cancer, but may also be employed as a de-
termining factor for what salvage treatment modality can be 
applied. For single isolated LN recurrences in cervical cancer, 
modern RT and concurrent chemotherapy may be used, and 
superior treatment outcomes can be achieved. However, pa-
tients who had multiple metastases at the time of recurrence 
may require palliative chemotherapy as opposed to defi nitive 
CRT. Our institution adopted the FDG-PET scan in 1994. Due 
to long-term follow-up of whole patient groups, more than 
half of the patients received salvage treatment without pre-
treatment whole body PET scan, and thus synchronous distant 
metastasis could not be completely excluded.
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Besides the implementation of FDG-PET, our study is limited 
in several regards. First, this retrospective study involved a 
relatively small number of patients and the sites of isolated 
LN recurrence were diff erent. The patient characteristics evi-
denced different survival rates according to the site of LN 
recurrence. Secondly, nearly half of the study group (63%, 
10/22) received suboptimal radiation dose of less than 60 Gy, 
especially in the 1990s and early 2000s. Actually, the range of 
radiation dose given to all 4 patients who experienced in-fi eld 
failure was 45 to 50.4 Gy. Nowadays, we deliver higher dose to 
the gross LN lesion and reduce the normal organ toxicity. Fur-
thermore, in the era of SBRT, we are able to provide a much 
higher dose to the tumor with a steep dose gradient, reduce 
the normal tissue damage and achieve a relatively short-
term treatment period compared to conventional radiation 
techniques [14]. Hence, these advances in RT technique may 
constitute a more effi  cacious way to treat single isolated LN 
metastases in gynecological cancer.
In conclusion, salvage RT with concurrent chemotherapy 
applied in cases of isolated LN recurrence in cervical cancer 
can achieve long-term PFS and OS. NED periods of more 
than 18 months, SCC levels below 8 ng/mL at the time of LN 
recurrence, and concurrent chemotherapy were identified 
as important factors for good prognosis. Considering that 
treatment-related toxicity was well tolerated, more intensive 
follow-up with advanced imaging modality and salvage treat-
ment with highly conformal RT technique for the treatment of 
isolated LN recurrences in cervical cancer will be required for 
better survival.
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