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Introduction

Cervical cancer is the fourth most common cancer 
affecting women worldwide, with 528,000 new cases 
diagnose every year. Also, with 266,000 deaths in 2012, it 
is the fourth most common cause of cancer death in women 
worldwide (Ferlay et al., 2013). At the Pacific Region, the 
age standardized incident and mortality rate range from 
8.2 to 50.7 and 2.7 to 23.9 per 100,000 womenper year 
respectively (Obel J et al., 2014). In Peninsular Malaysia 
(2003-2005), cervical cancer is the second most common 
cancer among women, constituting 10.6% of all female 
cancer with age-standardized incidence of 16.1 per 
100,000 women (GCC Lim et al., 2008).

There is a subset of cervical cancer patients who present 
with para-aortic lymph node (PALN) metastasis during 
initial diagnosis either detected clinically (radiological 
features) or surgically (pathologic confirmation). The 
progressive increase in the prevalence of PALN metastasis 
was noted with more advanced International Federation of 
Gynecology and Obstetrics (FIGO) stages; 5%, 16% and 
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Abstract

 Background: Positive para-aortic lymph node (PALN) at diagnosis in cervical cancer patients confers an 
unfavorable prognosis. This study reviewed the outcomes of extended field radiotherapy (EFRT) and concurrent 
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were 18 months and 12 months, respectively. Overall treatment time (OTT) less than 8 weeks reduced risk of 
death by 81% (HR=0.19). Acute side effects were documented in 69.7% and 89.5% of patients who underwent 
EFRT and CCEFRT, respectively. Four patients (12.5%) developed radiotherapy late toxicity and there was no 
treatment-related death observed. Conclusions: CCEFRT is associated with higher 5-years OS and median OS 
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25% for FIGO stage IB, II and III respectively (Berman  
et al., 1984). The presence of PALN metastasis confers 
an unfavorable prognosis. In addition, the presence or 
absence of PALN metastasis outweighs FIGO staging as 
prognostic factor (Grigsby et al., 2001). Within those with 
PALN metastasis, prognostic factors identified to affect 
overall survival were patient’s age, diameter of primary 
lesion and number of lymph nodes metastasis (Alvarez  
et al., 1989). 

For cervical cancer patients with positive PALN at 
the time of initial diagnosis, more need to be done to 
ensure optimal treatment aiming at cure. Several studies 
as shown in Table 1, reported encouraging results for 
treatment of PALN metastasis with extended field 
radiotherapy (EFRT) with 5-years overall survival (OS) 
ranging from 29% - 50% and with tolerable side effects 
(Nori et al., 1985; Lovecchio et al., 1989; Podczaski et 
al., 1990; Stryker et al., 2000). These studies encouraged 
more investigations into multi-modalities treatment to 
improve the results further. The impact of concurrent 
chemotherapy and extended field RT (CCEFRT) had been 
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studied in few trials, with varying success, also shown in 
Table 1 (Varia et al., 1998; Grigsby et al., 2001; Small et 
al., 2007; Rajasooriyar et al., 2011). In Asia, few studies 
started to report encouraging results with CCEFRT in 
isolated para-aortic lymph node recurrence after definitive 
irradiation for cervical cancer. Five years OS involving 
19, 46 and 33 patients were reported by Chou et al. (2001) 
Hong et al. (2004) and Kim et al. (2009) respectively, to 
be in the range of 27%-51%. A proportion of patients 
who underwent CCEFRT managed to achieve long term 
remission. This is because not all distant metastasis to 
PALN equals to having systemic disease. Studies also 
confirmed the safety of this treatment and acceptable late 
toxicities despite increased acute toxicities (Varia et al., 
1998).

However, there is lack of data comparing the treatment 
outcomes between EFRT and CCEFRT in cervical cancer 
patients with initial PALN metastasis. With that in mind, 
we examined the clinicopathological factors associated 
with survival, treatment related side effects and pattern of 
relapse in this group of patients treated with either EFRT 
or CCEFRT.

Materials and Methods

Patients
We included in this retrospective review all newly 

diagnosed FIGO stage 1 to IVA invasive carcinoma of 
the cervix with PALN metastasis treated with EFRT or 
CCEFRT at Clinical Oncology Unit, University Malaya 
Medical Centre (UMMC) between 1st January 2002 to 
31st December 2012. A total of 407 medical records of 
cervical cancer patients undergoing radiotherapy during 
this period were reviewed with 32 cases identified and 
included in this analysis. Positive PALN metastasis was 
confirmed pathologically after surgical resection or based 
on radiographic criteria (>1.0 cm in short axis dimension, 
multiplicity or heterogeneous enhancement) at the time 
of diagnosis.

Patients with invasive squamous cell carcinoma, 
adenosquamous carcinoma or adenocarcinoma of cervix 
were included while other histology was excluded. 
Patients were excluded if they had distant metastasis, 
synchronous malignancies or treated with palliative 
intent. Data collected included patient’s demographics, 

clinicopathological factors with clinical stage based on 
FIGO staging, treatment details and outcomes, details 
of cervical cancer relapse and side effects of treatment.

Treatments
Pretreatment workout for all patients included 

full history, physical examination, staging computed 
tomography (CT), pathologic review and blood 
investigations (complete blood count, renal profile and 
liver function test). The decision on definitive treatment, 
either EFRT or CCEFRT was made at the discretion of the 
treating radiation oncologists taking into account patients 
performance status and co-morbidities.

Radiotherapy
Patients were treated with a combination of 

external beam radiotherapy (EBRT) and intracavitary 
brachytherapy. The EBRT to the pelvis was either 2D 
or 3D-planned with conformal four-field box technique 
and treated using 10 MV photons. In the cases of bulky 
tumor with posterior and anterior extent of disease towards 
rectum and/or bladder, an AP/PA two fields technique 
prescribed to mid-plane dose was used. The superior 
border was set at L5-S1 interspace while the inferior 
border was set below the obturator foramen or 3.0 cm 
inferior to distal disease, whichever is lower. The lateral 
borders were located 1.5 cm outside the bony pelvic 
sidewalls. For lateral fields, anterior margin is placed at 
the anterior third of pubic symphysis and posterior border 
is placed at S2 and S3 junction or 3.0 cm anterior and 
posterior to distal disease respectively. The superior border 
of para-aortic strip was set at level T12 to L1 interspace 
and the inferior border was matched to the superior border 
of the pelvic portal. The width of the para-aortic portal 
is usually 8.0 cm with kidneys excluded. Treatment was 
with APPA two fields technique prescribed to mid-plane 
dose or isocentre. The EBRT was given to the pelvis with 
a standard EBRT dose of 45.0Gy to 48.6Gy in 25 to 27 
fractions in 5 to 5 ½weeks while the PALN region receives 
a standard EBRT dose of 45Gy in 25 fractions for 5 weeks. 
Few patients with parametrial involvement had RT boost 
to pelvis up to 50.4Gy to 54.0Gy in 28 to 30 fractions in 
5 ½to 6 weeks with central shield introduced for the last 
3 fractions. Patients treated prior to August 2007 received 
20Gy to 40Gy tumor boost to point A using low dose rate 
(LDR) brachytherapy while those treated after this date 
received 14.0Gy to 22.5Gy in 2 to 3 fractions to point A 
using high dose rate (HDR) brachytherapy.

Chemotherapy
Patients who had concurrent chemotherapy received 

weekly intravenous cisplatin of 40mg/m2 during 
radiotherapy treatment.

Follow-up
After completion of treatment, the follow-up frequency 

in the beginning was 1-3 months for the initial 6 months, 
3-4 months subsequently until 2 years after treatment 
and thereafter, 6 monthly. Acute and late toxicities were 
evaluated using Common Terminology Criteria for 
Adverse Events (CTCAE v4.0) and Radiation Therapy 

Table 1. Studies of Treatment for Cervical Cancer with 
Para-Aortic Lymph Node Metastases Treated with 
Extended Field Radiotherapy (EFRT) or Concurrent 
Chemotherapy with Extended Field Radiotherapy 
(CCEFRT)
Study No. of Treatment Overall survival
 patients  (months)

D. Nori et al., 1985          31 EFRT 5-years: 29%
J.L. Lovecchio et al., 1989    36 EFRT 5-years: 50%
Podczaski E. et al., 1990      33 EFRT 5-years: 31%
Stryker JA, et al., 2000      35 EFRT 5-years: 29%
Varia et al., 1998           86 CCEFRT 3-years: 39%
P.W. Grigsby et al., 2001     30 CCEFRT 4-years: 29%
W. Small Jr. et al., 2007      26 CCEFRT  18-months: 60%
Rajasooriyar C et al., 2011    39 CCEFRT 5-years: 26%
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Oncology Group (RTOG) Common Toxicity Criteria 
respectively.

Statistical analysis 
Treatment outcomes analyzed were overall survival 

(OS), cause-specific survival (CSS), median survival 
(MS), progression free survival (PFS) and loco-regional 
control (LRC) rate for patients who underwent EFRT and 
CCEFRT. Clinicopathological factors affecting survival 
and radiotherapy-related acute and late effects were 
also analyzed. Patients who were lost to follow-up were 
contacted via phone to determine their condition. National 
Registration Department (NRD) were referred to in order 
to determine survival status for those uncontactable or 
status unknown patients.  

Statistical analysis was performed using SPSS v18.0 
software. Survival outcomes were analyzed using the 
Kaplan-Meier method and compared by log rank test. 
Univariate and multivariate analysis was used to analyze 
clinicopathologic factors and treatment details affecting 
survival.

Results 

Patient clinicopathologic features
Between 1st January 2002 and 31st December 2012, 32 

patients were treated with EFRT and CCEFRT for cervical 
cancer with PALN metastasis in Clinical Oncology Unit, 
UMMC. Majority of these patients were in the 50-60 
years age group (43.8%), with a mean age of 55 years 
(41-86 years). The Chinese was the predominant race 
presenting with this disease during this period. Majority 
of the patients (68.8%) were of good performance status, 
(Eastern Cooperative Oncology Group Performance 
Status) ECOG 0-1 while 31.2% had ECOG 2. Late 
presentation was commonly observed, with 75% presented 
as locally advanced (FIGO stage II, III and IVA). 
Squamous cell carcinoma constitutes 87.4% of cases. 
All of the patients had been diagnosed with para-aortic 
nodes metastases either by radiologically or surgically 
with pathological confirmation. 

Treatment details
EFRT alone was given to 13 patients (40.6%) while 

19 patients (59.4%) underwent CCEFRT. For those who 
underwent CCEFRT, there were 16 patients (84.2%) 
who completed at least 4 cycles of weekly cisplatin, with 
minimum and maximum number of cycles of 3 and 6 
respectively and mean of 5 cycles weekly cisplatin. The 
stipulated overall treatment time (OTT) was 8 weeks and 
78.1% managed to complete their RT within this time 
period. Neo-adjuvant chemotherapy prior to RT was 
administered to 4 patients (12.5%) while 3 patients (9.4%) 
had adjuvant chemotherapy after RT. 

Survival analysis
The median follow-up was 70 months. There were 26 

patients analyzed for 5-year survival as their treatment 
completed by 31st December 2009. The 5-year overall 
survival (OS) were 40% for patients who underwent 
CCEFRT as compared to 18% for patients who had 

EFRT alone, with median survival of 29 months (95% 
CI, 0 -60.6) and 13 months (95% CI 0-43.2) for both 
CCEFRT and EFRT respectively, as shown in Figure 1. 
The 5-years progression free survival (PFS) for patients 
who underwent CCEFRT was 32 % and 18% for those 
who had EFRT. Median PFS were 18 months (95% CI, 
13 -23) and 12 months (95% CI, 9.3-26.7) respectively, 
as shown in Figure 2. 

The multivariate analysis for survival according to 
FIGO stage, type of treatment received, performance 
status (ECOG) and overall treatment time (OTT) are 
presented in Table 2. In view of the small sample size, 
survival analysis for FIGO stage is grouped into FIGO I, 
II and FIGO III, IVA while performance status is grouped 
into ECOG 0, 1 and ECOG 2. Only overall treatment time 
(OTT) was found to correlate with survival while type of 
treatment received, FIGO stage and performance status 
(ECOG) does not. OTT less than 8 weeks reduces risk of 
death by 81% (HR=0.19).

The 5-years CSS for FIGO stage I and II group of 
patients was 54%, and for patients with FIGO III and IVA 

Figure 1. Overall Survival (OS) According to 
Treatment Received

Figure 2. Progression Free Survival (PFS) According 
to Treatment Received
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was 26%. Overall, 5-years cause specific survival (CSS) 
was 35% and the 5-years loco-regional control (LRC) 
rate was 74%.

Pattern of failure
When patterns of failure were reviewed, seven 

patients (21.9%) were found to have residual tumor (1 
patient was from FIGO stage I, 5 patients were of FIGO 
stage III and 1 was patient from FIGO IVA). From the 
remaining 25 patients, 19 patients (59.3%) had clinical 
complete response (cCR) while six patients (18.8%) 
achieved clinical partial response (cPR) by clinical 
examinations during regular follow-up. At the end of 
study period, 12 (37.5%) patients were still in remission 
while the remaining 13 patients (40.6%) had recurrence 
of disease. These results are shown in Table 3. The 
commonest pattern of recurrence was distant recurrence 
affecting 61.5% (8/13) of patients; 3 lung metastasis, 3 
supraclavicular lymph node metastasis and 1 each for 
bone and peritoneum metastasis. The median survival for 
those who developed distance recurrence was 5.1 months 
(2.3 - 10.9 months). As for loco-regional recurrence, three 
patients had relapsed at para-aortic region while two 
patients recurred locally in the pelvis. Among the five 
patients who developed loco-regional recurrence, three 
patients underwent chemoradiotherapy for the para-aortic 
field (all FIGO stage III) while two patients (both FIGO 
stage 1B) underwent para-aortic radiation alone. The 
median survival for those who developed loco-regional 
recurrence was 7.2 months (5.0-12.8 months). For FIGO 
stage I, two patients developed local recurrence and one 

patient developed distant metastasis. As for FIGO stage 
II, no patient had local recurrence while two patients 
developed distant recurrence. Three patients each 
developed local and distant recurrence respectively for 
FIGO stage III. One patient who was diagnosed FIGO 
stage IVA had refractory disease despite treatment.

Adverse events
Acute toxicities were observed in 69.7% of patients 

who underwent EFRT treatment and 89.5% who 
underwent CCEFRT treatment. Four patients (12.5%) 
developed radiotherapy late toxicities with two patients 
had recto-vaginal fistula, one patient developed small 
bowel obstruction needing surgical resection and one 
patient experienced radiation cystitis. All late effects from 
radiotherapy happened in two patients from each group 
of treatment, 2/13 (13.4%) in EFRT and 2/19 (10.5%) in 
CCEFRT group. There was no treatment-related death 
(TRD) observed. 

Discussion

In 1999, five randomized clinical trials incorporating 
platinum-based chemotherapy to radiation therapy showed 
an overall survival benefit in patients with stages IB2 
to IVA disease (Keys et al., 1999; Morris et al., 1999; 
Rose et al., 1999; Whitney et al., 1999; Peters et al., 
2000). However, for the subset of patients with FIGO 
stages I to IVA with PALN metastasis, the treatment and 
outcome reports have been very scarce. We looked into 
this particular subset of patients and found that successful 
treatment of the primary disease and PALN metastasis can 
result in long term remission. This study showed 37.5% (12 
patients; 7 patients with pathologically confirmed PALN 
metastasis and 5 patients based on radiological features of 
PALN metastasis) achieved long-term remission. Results 
of this series also showed an improvement of 5-years OS 
for CCEFRT from 18% to 40%, 5-years PFS from 18% to 
32% and median OS from 13 months to 29 months when 
compared to EFRT. These results obtained from local data 
were comparable with what was reported by other studies 
worldwide, which reported 5-years OS ranging from 26% 
to 60% (Varia et al., 1998; Grigsby et al., 2001; Chou HH 
et al., 2001; Hong et al., 2004; Small et al., 2007; Kim 
YS et al., 2009; Rajasooriyar et al., 2011). Notably, local 
data for cervical cancer patients from FIGO stage 1B2 - 
IVA but without positive paraaortic lymph node reported 
5-year OS and 5-year PFS of 50% and 48%, respectively 
(Wan Zamaniah et al., 2014).

In this study, overall treatment time less than 8 weeks 
had been shown to correlate positively with overall 
survival, mirroring study by Petereit DG et al., which 
pointed out further that survival decreased by 0.6%/
day and pelvic control decreased by 0.7%/day for each 
additional day of treatment beyond 55 days (Petereit  et 
al., 1995). KrusunS et al.,also noted significant increase 
in survival for those completing treatment without 
interruption while highlighting the main cause of treatment 
interruption, which were hematologic toxicities for those 
who underwentconcurrent chemoradiation (Krusun et 
al., 2014). Type of treatment received, FIGO stage and 

Table 2. Multivariate Analysis on Risk of Death Based 
on FIGO Stage, Treatment Received, ECOG PS and 
OTT
Variables p-value HR 95% CI

FIGO stage (I, II vs III,IV) 0.31 0.82 0.30-1.46
Type of treatment received  0.56 0.79 0.35-1.77
(CCEFRT vs EFRT)   
ECOG PS (0, 1 vs 2) 0.12 0.53 0.22-1.27
OTT (<8 weeks vs  ≥8 weeks) 0.01 0.19 0.02-0.38
*EFRT: extended field radiotherapy, CCEFRT: concurrent chemotherapy 
and extended field radiotherapy, ECOG: Eastern Cooperative Oncology 
Group Performance Status, FIGO: International Federation of 
Gynecology and Obstetrics clinical staging for cervical cancer, OTT: 
overall treatment time

Table 3. Treatment Response and Patterns of 
Recurrence
Variables No of patients %

Post treatment tumor response  
Clinical Complete Response (cCR) 19 59.3
Clinical Partial Response (cPR) 6 18.8
Refractory 7 21.9
Patterns of recurrence  
No recurrence* 12 37.5
Recurrence  13 40.6
    Locoregional 5 15.6
    Distance 8 25
*7 patients with pathologically confirmed PALN metastasis and 5 
patients based on radiological features of PALN metastasis
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performance status were not found to be significant.
The safety and effectiveness of concurrent 

chemotherapy with weekly cisplatin 40mg/m2 had been 
proven in a metaanalysis by Yan Hu et al. (2012) while 
concurrent chemotherapy with weekly cisplatin 40mg/
m2 and EFRT of 45Gy in 1.8Gy fractions had also been 
proven safe and effective in a study by Rajasooriyar  et 
al. (2011). There were 59.4% (19 of 32 patients) who 
successfully achieved complete response to initial 
treatment, out of which 63.2% (12 of 19 patients) and 
53.8% (7 of 13 patients) were in CCEFRT and EFRT 
group respectively. The para-aortic region was prescribed 
with 45Gy in this study. Optimal treatment of PALN 
metastasis depends on the RT dose prescribed and taking 
into account prognostic factors such as size, number of 
PALN metastasis and location of PALN metastasis (Jang  
et al., 2013). In addition, study by Szu-Yuan WU et al., 
2014 showed that RT dose > 50.4Gy to PALN is associated 
with better disease control. Another study by Rash et al. 
(2013) noted that decrease in standardized uptake value 
(SUV) was significantly greater when lymph nodes were 
treated with RT dose >54Gy. Nevertheless, majority of 
relapse occurred at distance sites, necessitating further 
investigation into adjuvant systemic treatment (Jensen  
et al., 2012). 

However, giving a higher dose of RT is complicated 
by the surrounding organs at risk. In this study, acute 
toxicities were mostly grade 1 or 2 and were manageable, 
tolerable and transient. Grade 3 or 4 acute and late 
toxicities were experienced by 9.4% and 12.5% of patients 
respectively. When comparison was made, late toxicity 
affected 13.4% and 10.5% of EFRT and CCEFRT 
patients respectively in this study. This is probably an 
underestimation as data were collected retrospectively. 
Despite higher acute toxicities being reported by Kim 
YS et al. (2009), CCEFRT achieve higher survival rate 
with low rate of late toxicities. Furthermore, Kazumoto 
et al. (2011) was able to deliver a dose greater than 54Gy 
to positive PALN metastasis using CCEFRT safely to all 
the patients. Conversely, in a study by Small et al. (2007), 
CCEFRT was associated with a significant grade 3 or 4 
acute (81%) and late (40%) toxicities. Notably, earlier 
attempt to increase the dose delivered to positive PALNs 
by using hyperfractionation resulted in unacceptable high 
rate of grade 4 late toxicity (17%) (Grigsby et al., 2001).

With the advent of intensity modulated radiotherapy 
(IMRT), dose intensification is made possible and safe 
(Mutic et al., 2003). It was demonstrated that with 
similar target coverage, normal tissue sparing is superior 
with IMRT as compared to three-dimensional planning 
system in the treatment of cervical cancer in dosimetric 
study (Portelance et al., 2001). Treatment plans were 
able to deliver 60.0Gy to the PET-positive PALN and 
50.0Gy to the PALN and pelvic lymph node beds with 
acceptable acute and late toxicity (Esthappan et al., 2008). 
Moving forward, concurrent cisplatin chemotherapy with 
postoperative EF-IMRT was also proven to be safe with 
acceptable level of acute and late toxicities (Sood et al., 
2002, Zhang et al., 2012). As with CCEFRT using three-
dimensional planning system, concurrent chemotherapy 
with EF-IMRT also result in predominant mode of 

distant failure despite having a good locoregional control 
(Beriwal et al., 2007).

In this study, 37.5% of patients were found to have 
positive PALN post-operatively while 62.5% of patients 
were clinically staged with imaging studies. The ability 
to detect PALN metastasis is an important factor and the 
emerging roles of PET-CT in recent years are evidenced 
by its ability to detect abnormal LN regions more than CT 
scan. (Grigsby et al., 2001). Perez-Medina et al. (2013) 
reported that FDG-PET has high specificity (94.1%) 
and low sensitivity (77.7%), for the detection of PALN 
metastasis. Gouy et al. (2013) pointed out that presence 
and absence of pelvic uptake on PET/CT reflected the 
rate of 24% and 9% pathological positive PA nodes 
respectively. Unfortunately, in early stage cervical cancer 
(FIGO IB/II), PET/CT imaging without histological 
examination of the para-aortic area would overlook 8% of 
patients with histological PALN metastasis (Boughanim  
et al., 2008). Thus, the decision for PET/CT ought to 
be individualized after taking into account presence or 
absence of pelvic LN involvement and clinical staging to 
maximize its detection of PALN metastasis.

The low survival outcome of patients with positive 
PALN disease prompted a few studies to look into treating 
para-aortic region prophylactically. However, the rate of 
PALN micrometastasis in patients with locally advanced 
cervical cancer is low even with the use of ultrastaging 
and immunohistochemical analysis (Zand et al., 2010). 
Furthermore, only patients with high probability of local 
control seemed to benefit from concomitant weekly 
cisplatin and prophylactic para-aortic radiation (Haie et 
al., 1988). The importance of local control can be seen in 
this study as of the seven patients who remained refractory 
to treatment, six patients were of FIGO stage III and one 
patient FIGO stage IVA. Thus, routine prophylactic para-
aortic irradiation for all high risk cervical cancer patients 
without positive para-aortic lymph node is of limited 
value if unable to achieve local control. Patient selection 
and individualization of treatment is the key to successful 
treatment. In another subset of cervical cancer patients 
who presented with isolated PALN recurrence, current 
studies suggested that salvage CCEFRT contributed 
positively towards improvement of overall survival (Singh  
et al., 2005). In order for early detection of any isolated 
PALN recurrence, periodical surveillance with clinical 
examination and imaging studies are of help for early 
detection and thus initiate the salvage treatment for these 
group of patients.

In conclusion, treatment with CCEFRT is associated 
with higher 5-years OS, median OS compared to EFRT and 
with tolerable level of acute and late toxicities in selected 
patients with cervical cancer and PALN metastasis. 
Further studies looking at concurrent chemotherapy with 
EF-IMRT and incorporating use of adjuvant chemotherapy 
with hope to reduce distant metastasis are needed to 
improve the prognosis of cervical cancer patients with 
PALN metastasis.
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