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ABSTRACT
Objectives We aimed to evaluate the utilization and 
impact of surgical para- aortic lymph node staging on the 
survival of patients with locally advanced stage cervical 
carcinoma receiving definitive chemoradiation.
Methods We identified patients in the National 
Cancer Database diagnosed between January 2010 
and December 2015 with locally advanced (FIGO 2009 
stage IB2- IVA) cervical carcinoma who did not undergo 
hysterectomy, received primary chemoradiation and had 
at least 1 month of follow- up. Two groups of patients were 
formed based on the assessment method of para- aortic 
lymph node status – radiologic assessment only versus 
surgical lymphadenectomy. Overall survival was compared 
with the log- rank test after Kaplan- Meier curves were 
generated. A Cox model was constructed to control for a 
priori selected confounders.
Results We identified a total of 3540 patients who met 
the inclusion criteria. Para- aortic staging was performed 
in 333 (9.4%) patients. These patients were younger 
(median age 46 vs 52 years, p<0.001), less likely to have 
co- morbidities (8.7% vs 15.6%, p<0.001), more likely to 
have private insurance (48.9% vs 37.8%, p<0.001) and 
receive brachytherapy (76.9% vs 70.9%, p=0.022). The 
rate of para- aortic lymphadenectomy was comparable 
between patients with stage IB2- II and III- IVA disease 
(9.4% for both groups, p=0.98). Patients who underwent 
para- aortic lymphadenectomy were also more likely to 
have lymph nodes categorized as positive compared with 
those who had imaging only (27.3% vs 13.2%, p<0.001). 
There was no difference in overall survival between 
patients who underwent radiologic only or surgical para- 
aortic lymph node assessment (p=0.80 from log- rank test); 
4 year overall survival rates were 62.9% and 63%. After 
controlling for confounders, performance of para- aortic 
lymphadenectomy was not associated with a survival 
benefit (HR 1.07, 95% CIs: 0.88 to 1.31).
Conclusions In a large cohort of patients with 
locally advanced stage cervical carcinoma, para- aortic 

lymphadenectomy was rarely performed and not 
associated with a survival benefit.

INTRODUCTION

Cervical cancer is the third most prevalent gyneco-
logic malignancy in the United States; approximately 
14 000 women will be newly diagnosed in 2022.1 
Many patients present with locally advanced disease2 
for which definitive chemoradiation is recommended.2 
Presence of nodal metastases has been identified as 
an important prognostic factor, and approximately 
10%–25% of patients with locally advanced cervical 
cancer will harbor metastases to the para- aortic 
lymph nodes.3–5 Identifying patients at high risk for 
para- aortic lymph node metastases can aid radiation 
field planning.

HIGHLIGHTS
 ⇒ Para- aortic lymphadenectomy was performed in approximately 10% patients with locally advanced cervical cancer 
in the United States.

 ⇒ Para- aortic lymphadenectomy identified a higher number of lymph node metastases.
 ⇒ Para- aortic lymphadenectomy was not associated with an overall survival benefit.

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Approximately, 10%–25% of patients with locally- 
advanced cervical cancer will harbor para- aortic 
lymph node metastases. The value of surgical stag-
ing for these patients is unclear.

WHAT THIS STUDY ADDS
 ⇒ Surgical staging may detect a higher number of 
lymph node metastases but is not associated with 
an overall survival benefit.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE AND/OR POLICY

 ⇒ This study’s results do not support the universal 
adoption of surgical staging for patients with locally- 
advanced cervical cancer. Further research should 
focus on optimal patient selection.
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Positron emission tomography and computed tomography (PET- 
CT) is a commonly used imaging technique with sensitivity ranging 
from 82% to 95%.3–5 However, for patients with pelvic lymph node 
involvement, the false negative rate can be as high as 22%.4 5 As 
such several authors have advocated in favor of surgical staging 
that permits the pathologic examination of lymph nodes and accu-
rate staging.4 5 Nevertheless, para- aortic lymphadenectomy may be 
associated with post- operative complications that could potentially 
delay definitive radiotherapy administration, and with an increased 
incidence of lower extremity lymphedema.4–6 Evidence to guide 
treatment recommendations mainly derives from retrospective 
studies, and there is significant practice variation.7–11 Moreover, 
a recent randomized trial (UTERUS- 11), did not demonstrate any 
difference in disease- free survival between clinical and surgical 
staging.12 The present study aimed to evaluate national trends in 
the utilization of surgical staging for patients with locally advanced 
cervical cancer, using a large hospital- based database. In addition, 
we aimed to examine overall survival when compared with conven-
tional radiologic staging.

METHODS

The National Cancer Database was accessed to identify patients 
diagnosed between January 2010 and December 2015 with a 
pathologically confirmed locally advanced squamous cell, aden-
osquamous or adenocarcinoma of the cervix. Staging was based 
on the International Federation of Gynecology and Obstetrics (FIGO) 
2009 stage (stage IB2- IVA) variable provided by the Collabora-
tive Staging Schema, or the clinical stage variables. Patients who 
received external beam radiation therapy (with or without vaginal 
brachytherapy) of at least 45 Gy with radio- sensitizing chemo-
therapy, did not undergo hysterectomy, had known data on the 
mode of para- aortic lymph node assessment (surgical vs imaging 
only) and at least 1 month of follow- up were selected for further 
analysis. Data were derived from the Collaborative Staging Schema 
variables ‘assessment method of para- aortic nodal status’ and 
‘para- aortic nodal status’. Potentially misclassified cases were 
excluded based on data from the pathology report. For patients 
undergoing lymphadenectomy, the status of resected lymph nodes 
was determined from the pathology report. (Online supplemental 
figure 1 depicts the patient selection flowchart).

The National Cancer Data Base is a hospital- based database 
capturing approximately 70% of all malignancies diagnosed in the 
United States. The American College of Surgeons and the Commis-
sion on Cancer have not verified and are not responsible for the 
analytical or statistical methodology employed, or the conclusions 
drawn from these data. The present study was deemed exempt 
from Institutional Board Review from Penn Medicine (Protocol 
#829268).

Demographic, clinico- pathological, and treatment character-
istics were extracted from the de- identified dataset. For analysis 
purposes, insurance status was recoded into Private, Government 
(including Medicaid and Medicare) and Uninsured/Unknown while 
patient age was dichotomized into <50,>50 years based on median 
age of menopause in the United States. The presence of co- morbid-
ities was assessed from the Charlson- Deyo Comorbidity Index and 
classified as Absent (score 0) or Present (score >1). Lastly, the type 

of treatment facility was categorized into academic/research and 
non- academic that included community cancer program, compre-
hensive community cancer program, and integrated network cancer 
program. The type of treatment facility is not provided for patients 
aged <45 in line with the National Cancer Database’s mission to 
protect patient identity.

The frequency of distribution of categorical variables was 
compared with the Chi- Square test and continuous variables with 
the Kruskall- Wallis test. Overall survival was assessed following 
generation of Kaplan- Meier curves and compared with the log- rank 
test. A Cox model was constructed to control for a priori selected 
confounders known to be associated with overall survival. Statis-
tical analyses were performed with the Statistical Package for the 
Social Sciences v.27 (International Business Machines Corporation, 
Armonk, New York) and the alpha level of statistical significance 
was set at 0.05.

RESULTS

A total of 3540 patients with locally advanced cervical carcinoma 
who met the inclusion criteria were identified; para- aortic lymphad-
enectomy was performed in 333 (9.4%) patients. Utilization of para- 
aortic lymphadenectomy overall decreased from 15.7% in 2010 
and 11.2% in 2011, to 8.6% in 2012, 6.5% in 2013, 8.3% in 2014 
and 8.9% in 2015. Data on the type of treatment facility were avail-
able for 2865 patients; 46.4% were managed at academic centers. 
The rate of para- aortic lymphadenectomy was 11.3% for patients 
diagnosed between 2010–2012 compared with 7.9% for those 
diagnosed between 2013–2015, p<0.001. Patients who underwent 
para- aortic lymphadenectomy were younger (median age 46 vs 52 
years, p<0.001), less likely to have comorbidities (8.7% vs 15.6%, 
p<0.001), more likely to have private insurance (48.9% vs 37.8%, 
p<0.001) and receive brachytherapy (76.9% vs 70.9%, p=0.022).

For patients undergoing para- aortic lymphadenectomy, based on 
pathology reports 14.2% had 1–4 lymph nodes removed, 20.1% 
had 5–9, 36.5% had 10–20 and 29.2% had  >20 lymph nodes 
removed. Among patients with positive lymph nodes, 52.2% had 
1–2 positive lymph nodes, while 27.4% and 20.4% had 3–5 or >5 
positive lymph nodes; respectively. Table 1 summarizes the clinico- 
pathological characteristics of the patient population stratified by 
the mode of para- aortic lymph node assessment. Patients who 
underwent para- aortic lymphadenectomy were also more likely 
to have lymph nodes categorized as positive compared with those 
who had imaging only (27.3% vs 13.2%, p<0.001) and a longer 
interval between cancer diagnosis and radiation therapy initia-
tion (median 55 vs 38 days, p<0.001). The type of external beam 
radiation therapy was reported for 1625 patients, 62.2% received 
intensity- modulated radiation therapy (65.1% in the lymphadenec-
tomy and 62% in the clinical imaging group respectively, p=0.48). 
The majority of patients completed radiation treatment within 62 
days from initiation (70.4%) with comparable rates between the 
surgical and imaging only groups (73.6% vs 70.1%, p=0.40). The 
overall rate of brachytherapy use in the present cohort was 73.4%, 
and it was higher among patients managed in academic facilities 
(77.6% vs 68.6%, p<0.001).

Based on the reverse Kaplan- Meier estimator method, median 
follow- up in the radiologic and surgical para- aortic staging groups 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://ijgc.bm

j.com
/

Int J G
ynecol C

ancer: first published as 10.1136/ijgc-2022-003394 on 4 July 2022. D
ow

nloaded from
 

https://dx.doi.org/10.1136/ijgc-2022-003394
https://dx.doi.org/10.1136/ijgc-2022-003394
http://ijgc.bmj.com/


825Nasioudis D, et al. Int J Gynecol Cancer 2022;32:823–827. doi:10.1136/ijgc-2022-003394

Original research

was 40.25 and 41.1 months respectively. There was no difference 
in overall survival between patients who underwent radiologic 
(1000 deaths) or surgical (108 deaths) para- aortic lymph node 
assessment, p=0.80 from log- rank test; 4 year overall survival 

rates were 62.9% and 63% respectively (Figure 1). After controlling 
for patient age, race, insurance status, tumor stage, histology, 
presence of comorbidities, history of another tumor, and receipt of 
vaginal brachytherapy, performance of para- aortic lymphadenec-
tomy was not associated with a survival benefit (HR 1.07, 95% CI: 
0.88 to 1.31). Following stratification by disease stage there was 
no difference in overall survival between the radiologic and surgical 
para- aortic staging groups for patients with stage IB2 (p=0.29; 4 
year overall survival rates 77.6% vs 72.7%), stage II (p=0.13; 4 
year overall survival rates 72.4% vs 66.4%), stage III (p=0.08; 4 
year overall survival rates 51% vs 57.6%), and stage IVA disease 
(p=0.63; 4 year overall survival rates 44.5% vs 40%).

Similarly, following stratification by type of treatment facility, 
there was no overall survival difference between the radiologic and 
surgical para- aortic staging groups for patients treated in academic 
(p=0.14; 4 year overall survival rates 63.7% vs 57%) or non- 
academic (p=0.15; 4 year overall survival rates 65.1% vs 62.4%). In 
a sensitivity analysis, when excluding patients who did not receive 
brachytherapy, after controlling for confounders performance of 
surgical staging was not associated with an overall survival benefit 
(HR 1.04, 95% CI 0.82 to 1.33). In addition, when selecting patients 
who had at least 10 lymph nodes removed (n=209), surgical staging 
was not associated with an overall survival benefit (HR 1.01, 95% CI 
0.78 to 1.30) compared with radiologic staging. Lastly, for patients 
undergoing surgical staging, presence of para- aortic metastases 
was associated with worse overall survival after controlling for 
comorbidities, stage, patient age and receipt of brachytherapy (HR 
2.09, 95% CI 1.41 to 3.12).

DISCUSSION

Summary of main results
In a contemporary large cohort of patients with locally advanced 
cervical carcinoma, surgical para- aortic staging was rarely utilized 
(9.4%) in the United States. A higher rate of para- aortic lymph 
node metastases was observed among patients who underwent 
lymphadenectomy. However, overall survival was comparable 
between the radiologically and surgically staged patients after 
controlling for confounders.

Results in the context of published literature
Data comparing surgical to clinical staging in the cervical cancer 
population has been mixed with respect to feasibility, safety, and 
overall survival outcomes.7–11 For example, a retrospective study by 
Pomel et al evaluated 187 patients with locally advanced cervical 
cancer. The authors demonstrated that patients undergoing para- 
aortic lymph node dissection had lower disease- free survival 
compared with clinical staging.10 On the other hand, Ramirez et 
al prospectively compared the sensitivity of PET- CT to surgical 
staging.13 A total of 60 patients were enrolled and underwent both 
PET- CT and extraperitoneal para- aortic lymphadenectomy. Among 
patients who had negative pelvic and para- aortic lymph nodes on 
PET- CT (n=26), para- aortic metastases were found in 12%, while 
for patients who had positive pelvic but negative para- aortic lymph 
node on PET- CT (n=27) the incidence of para- aortic metastases 
was 22%. Overall, treatment modification following surgical staging 
occurred in 11 patients (18.3%). In a recent meta- analysis, Delara 
et al reported comparable oncologic outcomes between surgical 

Table 1 Clinico- pathological and demographic patient 
characteristics

Imaging only 
(n=2207)

PaLND
(n=333) P value

Age (years)

  <50
  >50

1470 (45.8%)
1737 (54.2%)

209 (62.8%)
124 (37.2%)

<0.001

Race

  White
  Other/Unknown

2438 (76%)
769 (24%)

251 (75.4%)
82 (24.6%)

0.79

Comorbidities

  No
  Yes

2706 (84.4%)
501 (15.6%)

304 (91.3%)
29 (8.7%)

<0.001

Insurance

  Private
  Government
  Uninsured/Unknown

1211 (37.8%)
1569 (48.9%)
427 (13.3%)

163 (48.9%)
129 (38.7%)
41 (12.4%)

<0.001

Year of diagnosis

  2010–2012
  2013–2015

1360 (42.4%)
1847 (57.6%)

174 (52.3%)
159 (47.7%)

<0.001

Histology

  Squamous
  Adenocarcinoma
  Adenosquamous

2706 (84.4%)
431 (13.4%)
70 (2.2%)

286 (85.9%)
34 (10.2%)
13 (3.9%)

0.043

Stage

  IB2- II
  III- IVA

1721 (53.7%)
1486 (46.3%)

179 (53.8%)
154 (46.2%)

0.98

Vaginal brachytherapy

  No
  Yes

933 (29.1%)
2274 (70.9%)

77 (23.1%)
256 (76.9%)

0.022

Travel distance (miles)*

  <12.5
  12.5–49.9
  >50

1722 (53.8%)
1038 (32.4%)
443 (13.8%)

172 (51.7%)
112 (33.6%)
49 (14.7%)

0.76

*missing for 4 cases.
PaLND, para- aortic lymphadenectomy.

Figure 1 Overall survival of patients with locally- advanced 
cervical cancer stratified by mode of para- aortic staging.
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and clinical staging.11 Authors included data from five studies, with 
a total of 1112 patients with FIGO 2009 stage IB2- IVA cervical 
cancer; 754 of them had surgical staging.11 Based on 132 patients 
who underwent para- aortic lymphadenectomy, the rate of lymph 
node metastases was 33% and comparable to the rate of metas-
tases observed in our study.11 Based on data from four studies, 
there were no differences in progression- free survival (HR 1.13, 
95% CI 0.73 to 1.74) or overall survival (HR 1.06, 95% CI 0.66 
to 1.69) between surgical and imaging staging groups, although 
significant heterogeneity was found (I square 75%).11 Finally, two 
studies evaluated the concordance between imaging and surgical 
staging for the detection of para- aortic lymph node metastases and 
reported a relative low sensitivity (33.3%–62.5%) but a high spec-
ificity (92%–95.5%).11 In a pooled analysis of 685 patients with 
locally advanced cervical cancer who participated in three large 
phase III Gynecologic Oncology Group (GOG) trials, 555 patients 
underwent surgical para- aortic lymph node sampling.14 By multi-
variable analysis, radiologic staging was associated with worse 
progression- free survival (HR 1.35, 95% CI 1.01 to 1.81) and overall 
survival (HR 1.46, 95% CI 1.08 to 1.99) while a higher rate of para- 
aortic relapse was observed (31.9% vs 15.1%, p=0.006).14

Given the potential bias of retrospective studies, three random-
ized controlled trials have so far attempted to address the role of 
surgical staging in managing patients with locally advanced cervical 
cancer.12 15 16 A two- step randomized trial from Taiwan was termi-
nated following recruitment of 61 patients after an interim analysis 
demonstrated significantly worse progression- free survival (HR 
3.13, p=0.005) in the surgical staging arm.15 In that study the rate 
of para- aortic lymph node metastasis in the surgical arm was again 
comparable to our study (25%).14

A recently published, multi- institutional international random-
ized controlled trial (UTERUS- 11) recruited 255 patients with stage 
IIB- IVA cervical cancer between 2009 and 2013. The patients had 
received pelvic external beam radiation therapy, weekly cisplatin 
and brachytherapy, and were randomized to radiologic staging (with 
biopsy if suspicious findings) or laparoscopic surgical staging.12 16 
For the 121 patients who underwent surgical staging (transperito-
neal approach for 93.4%), no intra- operative death occurred, while 
only 1 (0.8%) patient had conversion to laparotomy, and excessive 
blood loss (>500 mL) was observed in two patients.17 The post- 
operative complication rate was also low (7.3%) demonstrating that 
laparoscopic surgical staging is safe in this patient population with 
minimal peri- operative morbidity.16 Among patients undergoing 
surgical staging, 51% had positive pelvic lymph nodes and 24% 
had positive para- aortic lymph nodes, resulting in the upstaging of 
33% of patients compared with 8% in the clinical arm (by CT- guided 
lymph node biopsy).12 Importantly, there was no difference in the 
time to primary chemoradiation between the two groups (median of 
13 vs 13.5 days in the surgical and clinical group, respectively).12 15 
Despite the significant difference in upstaging, and the resulting 
change in radiation therapy treatment planning, there was no differ-
ence in disease- free survival between the two groups (adjusted HR 
0.73, 95% CI 0.49 to 1.08, p=0.12).12 However, surgical staging 
was associated with better cancer- specific survival (HR 0.61, 95% 
CI 0.40 to 0.93) and in an ad- hoc analyses, with better progression- 
free survival for patients with stage IIB disease (HR 0.51, 95% CI 
0.30 to 0.86).12 It should be mentioned that cancer- specific survival 
was not one of the trial endpoints while stratification by disease 

stage was not pre- planned. In our study, we found a longer interval 
between diagnosis and initiation of radiation therapy for patients 
who underwent surgical para- aortic staging (median 55 vs 38 days, 
p<0.001). Whether this difference is related to barriers to health 
care access, delay in final stage assignment or increased rate of 
complications remains unclear.

Strengths and weaknesses
A major strength of our study is the inclusion of a large cohort of 
patients derived from a hospital- based database reflecting current 
real- world practice in the United States. Several limitations should 
be mentioned. First, given the absence of a central pathology 
report, possible histology and stage misclassifications cannot be 
ruled out. While all patients who underwent surgical staging had 
pathologic examination of the resected lymph nodes, information 
on the presence of micro or macrometastases was not provided, 
and we could not verify whether lymph node counts included exclu-
sively para- aortic lymph nodes. Interestingly, a large percentage 
of patients in both surgical and radiologic staging groups did not 
receive brachytherapy contrary to national guidelines. Moreover, 
the National Cancer Database does not collect data on tumor recur-
rence precluding us from analyzing differences in progression- 
free survival and the pattern of relapse. In addition, no data on the 
imaging modality employed (PET- CT, magnetic resonance imaging 
(MRI) or CT) to evaluate para- aortic lymph node metastases in the 
clinical or surgical staging group were available. While all patients 
underwent definitive chemoradiotherapy, information on the extent 
of radiation fields and whether para- aortic lymph node basins 
were included was not available. For patients undergoing surgical 
staging, we did not have data on the route of lymphadenectomy 
(intra- peritoneal or extra- peritoneal) that could theoretically impact 
peri- operative outcomes17 or data on the upper border of dissec-
tion. Also, data on patient reported quality of life or the incidence 
of treatment related toxicity were not available. For patients who 
had only radiologic staging, we could not assess whether biopsy 
of any suspicious lymph nodes was performed. Lastly, unmeas-
ured factors such as patient functional status and the individual 
surgeon’s preferences may have influenced the decision to perform 
surgical staging.

Implications for practice and further research
Surgical staging for locally advanced cervical carcinoma identifies a 
higher percentage of para- aortic lymph node metastases and is not 
associated with a significant delay in definitive treatment initiation. 
However, there was no clear benefit in overall survival compared 
with clinical staging. Further data from prospective studies are 
required to elaborate the role of surgical staging in locally advanced 
cervical carcinoma and identify patients who would benefit the 
most.

CONCLUSIONS

Surgical staging is rarely employed in managing locally advanced 
cervical cancer in the United States. There was no difference in 
overall survival between clinically and surgically staged patients.
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