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Summary

Purpose of investigation: The authors sought to investigate the significance of radiographically bulky nodes (BN) on progression free
survival (PFS) and overall survival (OS) in patients with locally advanced cervical cancer (CC) in an era of cisplatin chemoradiation.
Methods and Materials: The authors performed a retrospective, IRB-approved review of women with Stage IB1 to IVA CC undergo-
ing primary chemoradiation with cisplatin from February 2000 to February 2015. BN were defined as > 1.5 centimeters on pretreatment
imaging. Results: Of the 127 patients identified, 29 (22.8%) had radiographically BN. Median PFS was 16.6 months for patients with
BN compared to 57.4 months for those without (»p = 0.001). Median OS for patients with BN was not statistically different from for those
without. BN had no impact on site of recurrence (p = 0.99). Both stage (p = 0.01) and BN (p = 0.01) were independently prognostic for
PFS; only stage (p = 0.002) was prognostic for OS. Conclusions: For locally advance CC, BN disease shortened PFS but did not affect
Os.
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Introduction

Cervical cancer (CC) is the fourth most common, newly
diagnosed malignancy in women worldwide [1]. Within the
United States, it is estimated that there were 12,990 new
cases of cervical cancer and 4,120 deaths from this disease
in 2016 [2]. The presence of lymph node metastasis in cer-
vical cancer is the single most important predictor of treat-
ment failure in patients with this disease [3, 4] Additionally,
nodal metastatic disease may have an adverse impact on
overall survival (OS), disease free survival (DFS), and sur-
vival after recurrence (with para-aortic metastasis having
the most significant association) [5-7].

Bulky metastatic lymph nodes have been found to carry
a worse prognosis than microscopic nodal disease [3, 8, 9].
Previous data suggests that the response to radiotherapy is
inversely related to tumor size [10-12]. Treating bulky
lymph nodes, particularly in the para-aortic region, remains
very challenging from a radiotherapy standpoint. Even with
advanced conformal techniques, such as intensity-modu-
lated radiotherapy (IMRT), the normal tissue constraints
from small bowel and kidney limit the dose which can be
safely delivered [13]. Furthermore, the presence of bulky
pelvic nodes is thought to significantly increase the risk of
developing pelvic failure[14, 15]. Excising bulky nodes
was, therefore, suggested to facilitate local control and po-
tentially improve survival outcomes [3, 8 ,9, 16].
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Controversy still exists regarding the impact of enlarged
lymph nodes on PFS and OS. More recent randomized tri-
als have shown that radiation with concurrent cisplatin
chemotherapy improves local control and OS [17-20].
Moreover, these same trials concluded that the addition of
cisplatin improves OS without the need for additional sur-
gery [17]; however, they all excluded patients with evi-
dence of lymphadenopathy or metastatic disease [17-20].
Thus, it is not known whether enlarged lymph nodes can
fully be sterilized with the addition of cisplatin to radia-
tion.

Prior studies that sought to investigate the specific ques-
tion of debulking metastatic nodal disease in cervical can-
cer have been limited by their lack of concomitant cisplatin
chemotherapy with radiotherapy, multiple varying chemo-
therapeutic regimens, or radiation fields that are no longer
applicable in the treatment of cervical cancer [3, 8, 9, 21].
A theoretical analysis investigating the role for pelvic
lymph node debulking in advanced cervical cancer found a
small increase in survival for a very small percentage of
patients. These authors also noted that a randomized con-
trolled trial is not feasible given this small difference, re-
quiring as many as 30,000 patients per arm; however, the
analysis is based on multiple assumptions and on retro-
spective data to formulate conclusions [22]. Other authors
have suggested that a smaller study may be feasible to de-
tect a survival difference given that the theoretical analysis
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was based on invalid assumptions [23].

In an era where concomitant cisplatin administration with
radiotherapy has become the standard of care, the authors
sought to analyze the effect of radiographically bulky
lymph nodes on PFS and OS, for patients with locally ad-
vanced disease who go on to receive chemoradiation.

Materials and Methods

The STROBE guidelines were used to design and report this
study [24]. Following institutional review board approval (Study
#16-1600) at the University of North Carolina (UNC) at Chapel
Hill, the authors performed a retrospective review of all patients
with Stage IB1 to IVA cervical cancer undergoing primary
chemoradiation with cisplatin radiosensitization at this institution
from February 2000 to February 2015. At this institution, there are
multiple Gynecologic Oncologists and Radiation Oncologists with
varying practice patterns; however, general guidelines for patients
who receive primary chemoradiation include: preoperative imag-
ing suggestive of lymph node metastasis, Stage 1A to IVA disease,
or large tumors (> 4 cm) on clinical exam with biopsy show-
ing lymphovascular space invasion. Moreover, all patients with
carcinoma are presented at a local, interdisciplinary board to dis-
cuss treatment plans and obtain a consensus agreement. Patients
were included only if they had concurrent cisplatin chemotherapy
administered with their radiation. UNC is a tertiary-care center and
patients may be treated by physicians not associated with UNC
after a consultation by Gynecologic Oncologists at UNC. As such,
patients with incomplete medical records were excluded. Patients
were also excluded if they had any other diagnosed invasive ma-
lignancy. No patients underwent surgery to attempt to excise bulky
lymph node metastasis. Furthermore, no patients received neoad-
juvant before nor adjuvant chemotherapy after chemoradia-
tion. Clinicopathologic information gathered included histology,
stage, pre-treatment imaging modality, medical co-morbidities, ra-
diation dosages, date of diagnosis, date of recurrence, location of
recurrence, and date of death. Comorbidities examined included
coronary artery disease (CAD), diabetes (DM), and hypertension
(HTN).

Based upon previous data, the authors defined bulky lymph
nodes as any lymph node that was greater than 1.5 cm in diame-
ter on imaging [3, 9]. The size of bulky nodes was measured by
short axis diameter. PFS was defined as the date of diagnosis to
the date of recurrence or the date of last clinic visit, if no recur-
rence had occurred. OS was defined as the date of diagnosis to
the date of death or last clinic visit, if death had not occurred. The
authors defined recurrence as either local or distant. Local recur-
rence occurred either in the pelvis (centrally or locally), vagina, or
both — and not inclusive of nodal disease; distant recurrence was
neither in the pelvis nor vagina and included nodal disease. If pa-
tients had both local and distant recurrence, they were categorized
similarly to patients that only had distant recurrence.

At this institution, patients with bulky pelvic nodes and ad-
vanced stage are considered to be at greater risk for PA node metas-
tases. Thus, the authors treat women with nodal adenopathy noted
on imaging in the PA region, or pelvic adenopathy, with PA nodal
radiation.

This cohort represents a convenience sample and no de novo
power calculations were performed. Clinical variables were com-
pared using Chi-squared test, Fisher’s exact test, or Mann-Whit-
ney test when appropriate. Survival curves were plotted using the
Kaplan-Meier method and the Mantel-Cox log-rank test was used
to determine the significance of the differences. Cox proportional
hazards models were used to investigate independent prognostic

Table 1. — Patient clinicopathologic factors. Data pre-
sented as n (%) for categorical variables

n= 126 patients

Non-bulky Bulky nodes p-value »>¢
nodes (n=97) (n=29)
Age (median) 50.9 47 0.599
[range] [22.4-78.8] [31.2-78.7]
Histology 0.072
Squamous 79 (81.4) 28 (96.6)
Adenocarcinoma 14 (14.5) 0
Adenosquamous 4 (4.1) 1(3.4)
Co-morbidities
CAD 1(1.0) 0 1.000
DM 14 (14.4) 2(6.9) 0.359
HTN 36 (37.1) 5(17.2) 0.045
Stage 0.110
1B1 99.3) 1(3.4)
1B2 23 (23.8) 4 (13.8)
1142 4@4.1) 1(3.4)
1IB 33 (34.0) 8(27.6)
114 6(6.2) 4 (13.8)
111B 21 (21.6) 8(27.6)
VA 1(1.0) 3(10.4)
Imaging 0.119
CT only 39 (40.2) 9 (31.0)
PET/CT 44 (45.4) 10 (34.5)
MRI only 2(2.1) 3(10.4)
PET/MRI 44.1) 1(3.4)
PET/CT/MRI 8(8.2) 6(20.7)

CAD: coronary artery disease, DM: diabetes mellitus, HTN: hypertension, CT:
computerized tomography, PET: positron emission tomography, MRI: mag-
netic resonance imaging.

“ Chi-squared test, ® Fisher's exact test, * Mann-Whitney test.

factors and their impact on either PFS or OS. A two-sided p-value
of <0.05 was considered statistically significant.

Results

Between February 2000 and February 2015, 126 patients
met inclusion criteria for this study. Of those 126 patients,
29 (23.0%) patients had bulky lymph nodes noted on pre-
treatment imaging compared to 97 (77.0%) who did not.
Of the 29 patients with bulky nodal disease, 16 (55.2%) had
bulky disease above the pelvic brim, while 13 (44.8%) had
bulky nodal disease within the pelvis. In addition, of the 29
patients with bulky nodes, 12 (41.4%) had only one bulky
node while 17 (58.6%) had more than one bulky node.

HTN was more common in women without bulky lymph
nodes (p = 0.045); otherwise, there was no difference in
age, histology, stage or pretreatment imaging modality be-
tween the two groups (Table 1).

Radiation dosing for women in each cohort was com-
pared (Table 2). Both cohorts of women with and without
bulky lymph nodes received similar doses of radiation: the
median dose of pelvic radiation was 4500 cGy, the median
dose to the pelvic side wall was 5400 cGy, the median dose
to the para-aortic (PA) nodes was 4500 cGy, and the median
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Table 2. — Radiation treatment dosing for patients with lo-
cally advance cervical cancer. All patients only underwent
treatment with radiosensitizing cisplatin. Data presented
as median dose and [interquartile range]. The interquartile
range represents the 25" quartile — 75" quartile.

n =126 patients

Non-bulky Bulky p-value *
nodes (n=97) nodes (n=29)
Pelvic dose (cGy) 4500 4500 0.101
[4500-4500] [4500-4500]
Pelvic sidewall 5400 5400 0.473
dose (cGy) [5040-5400] [5040-5400]
Para-aortic 4500 4500 0.001
dose (cGy) [0-4500] [4500-4500]
Brachytherapy 3000 3000 0.450
dose (cGy) [2700-3000] [2800-3000]

cGy: centigray. * Mann-Whitney test.

dose of brachytherapy received was 3000 ¢cGy. No nodal
boosts were given in either cohort. Using Mann-Whitney
testing, the authors found that between women with bulky
lymph nodes and those without, there was no difference in
median doses of pelvic radiotherapy (p = 0.101), sidewall
radiotherapy (p = 0.473), nor brachytherapy dosing (p =
0.450); however, there was a difference in median PA nodal
dosing (p = 0.001). Women with non-bulky nodal disease
were more likely to receive no radiation boost to the PA
nodal bed; this accounts for the difference in median dos-
ing between the two groups. Of the women with bulky
nodal metastasis, 96.7% received radiation to the PA nodes,
whereas, 67.0% of women with non-bulky nodal disease
received PA nodal radiation (p = 0.001).

Median follow up time for all patients was 29.5 (range
2.5 — 171.4) months. With regards to survival, 77 women
(61.1%) had died within our cohort, while 49 women
(38.9%) remained alive. Median PFS was 57.4 (95% CI:
17.1 = 97.7) months in women without bulky nodal disease
compared to 16.6 (95% CI: 12.2 — 21.0) months for women
with bulky nodal disease. Median OS for patients without
bulky nodal disease was 55.5 months (95% CI: 26.4 — 84.6)
compared to 26.0 months (95% CI: 15.6 — 36.4) for women
with bulky nodal disease. The Kaplan-Meier analysis was
stratified by bulky nodal status, women with bulky nodes
had a shorter PFS compared to women without bulky nodal
metastasis (p = 0.001) (Figure 1); however, the difference
in OS between did not reach statistical significance (p =
0.08) (Figure 2).

Subsequently, the authors performed both univariate and
multivariate analysis to examine the covariates that impact
either PFS or OS. For PFS, univariate analysis revealed that
stage (RR: 1.6, 95% CI: 1.2 - 2.2) and bulky node status
(RR: 2.4, 95% CI: 1.4 - 4.1) impacted the risk of recur-
rence, while histology (RR: 0.6, 95% CI: 0.3 - 1.1) and age
(RR: 1.0, 95% CI: 0.9 - 1.1) did not. Multivariate analysis
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Figure 1. — Kaplan-Meier analysis for progression free survival.
Patients with bulky nodal metastasis had a shorter progression
free survival than those without bulky nodal metastasis (p =
0.001). Log-rank test performed for p-value.
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Figure 2. — Kaplan-Meier analysis for overall survival. There
was no difference in overall survival in patients with bulky nodal
metastasis compared to those without bulky lymph nodes (p =
0.08). Log-rank test performed for -value.

with Cox regression revealed that both stage (RR: 1.5, 95%
CI: 1.1 - 2.1) and bulky node status (RR: 2.0, 95% CI: 1.2
- 3.6) were prognostic factors in PFS. Similarly, both uni-
variate and multivariate analysis were used to examine
prognostic factors for OS. Univariate analysis revealed that
bulky node status (RR: 1.5, 95% CI: 0.9 - 2.5), histology
(RR:0.7,95% CI: 0.4 - 1.2), and age (RR: 1.0 95% CI: 0.9
- 1.1) had no impact on OS; conversely, stage (RR: 1.7,
95% CI: 1.3 - 2.3) was the only prognostic factor impact-
ing OS. Multivariate analysis with Cox regression revealed
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that only stage (RR: 1.6, 95% CI: 1.2 - 2.2) maintained
prognostic significance in regard to OS; however, bulky
node status did not (RR: 1.3, 95% CI: 0.8 - 2.2).

The authors then examined the location of recurrences
with respect to nodal status. For women with bulky lymph
nodes, seven (24.1%) had local recurrence while ten
(34.5%) had distant recurrence; 19 (19.6%) women with
non-bulky lymph node disease had local recurrence while
27 (27.8%) had distant recurrence. Of the women with dis-
tant recurrence in the bulky nodal group, three of the ten
(30%) had nodal involvement in their recurrent disease; of
the distant recurrence in women with non-bulky nodal dis-
ease, seven of the 27 (25.9%) had nodal involvement in
their recurrence. Chi-squared testing revealed no differ-
ences in location of recurrence between women with bulky
and non-bulky nodes (RR: 0.99; 95%CI:.51-1.93, p =0.99).
Chi-squared testing also revealed that there was no differ-
ence in nodal recurrence patterns in the presence or absence
of bulky nodal disease on pretreatment imaging (RR: 1.43;
95%CI:.40-5.19, p = 0.70). Moreover, when excluding
nodal metastatic recurrence, there was no difference in dis-
tance recurrence in the presence or absence of bulky nodal
metastatic disease on pretreatment imaging (RR: 1.17,
95%CI: 0.55-2.49, p = 0.80). Of women with distant re-
current metastatic disease, only two had metastatic disease
confined to the PA region and these two women had bulky
nodal disease at the time of diagnosis. In addition, these
two women had received PA nodal radiation at the time of
diagnosis. Women without bulky nodal disease had no dis-
tant recurrences confined to the PA nodes; however, three
women had recurrent disease involvement of the PA nodal
region with diffuse recurrence noted elsewhere.

Discussion

Bulky metastatic lymph nodes have a known adverse ef-
fect on OS in patients with cervical cancer [5-7]. Addition-
ally, larger lymph nodes are less likely to achieve
sterilization and be controlled by radiation alone [10-12,
14, 15]. The impact of surgically debulking these lymph
nodes remains controversial. Furthermore, the impact of
bulky lymph node metastasis has not been fully explored
with patients receiving radiosensitizing cisplatin [8, 9, 21].

To the present authors’ knowledge, this is the first study
to examine PFS and OS for patients with bulky lymph
nodes in locally advanced cervical cancer, all of whom re-
ceived radiosensitizing cisplatin. Moreover, the number of
women with bulky nodal disease in this cohort matches that
of previously published literature [3, 9]. Previous data is
mixed on the impact of enlarged lymph nodes on OS with
studies showing either a slight improvement in survival or
no change when enlarged lymph nodes are removed prior
to radiotherapy [8, 9, 21]. PFS does appear to be improved
with nodal debulking, suggesting a potential benefit to sur-
gical removal of these lymph nodes when enlarged [8, 21].

Although these results are encouraging, treatment modali-
ties were not standardized across all studies. Treatments in-
cluded radiation therapy with no concurrent chemotherapy,
a multitude of chemotherapy regimens prior to radiother-
apy, or whole abdominal radiation [3, 8, 9, 21] These prac-
tices do not reflect the present management with
single-agent radiosensitizing cisplatin with radiotherapy
[25].

The present authors find that, in this cohort of women
who underwent chemoradiation with radiosensitizing cis-
platin, the presence of bulky nodes decreased PFS with
no statically significant impact on OS. These results are
similar to previously published data [8, 21]; however, those
studies examine the impact of surgical debulking, whereas
patients in this cohort only underwent primary chemoradi-
ation. Although bulky nodal status shortened PFS, women
with bulky nodes did not experience distant recurrence
more often than local recurrence. Interestingly, there was a
large difference between the median OS of women with
bulky nodal metastasis when compared to women without
bulky nodal metastasis, but it was not statistically signifi-
cant. The present authors postulate that the small number of
women in this cohort contributes to the large confidence
intervals surrounding our median OS. Though there was a
trend in the survival curves, these wide confidence inter-
vals may account for the lack of statistically significant dif-
ferences in OS.

As previously mentioned, at the present institution, pa-
tients with bulky pelvic nodes and locally advanced stage
are considered to be at greater risk for PA node metastases.
Thus, the authors treat women with pelvic or PA nodal
adenopathy noted on imaging with PA nodal radiation.
Therefore, such patients were more likely to receive PA
nodal irradiation compared to patients without bulky nodes.
Data from GOG-125 suggests that PA radiation may im-
prove PFS; however, recent data suggests that chemoradi-
ation with PA irradiation for patients locally advance
disease has no impact on PFS or OS [26, 27]. In addition,
previous data suggests that the addition of cisplatin to
pelvic radiation has a greater impact on survival than pelvic
and para-aortic radiation alone [18]. Given that PFS was
decreased in women with bulky nodes, and a majority of
those patients received PA nodal and pelvic irradiation with
concurrent cisplatin chemotherapy, PA nodal radiation may
offer no impact on PFS. It is more difficult to draw con-
clusions on the impact of PA nodal irradiation on OS be-
cause the trend in difference in OS did not reach statistical
significance.

The present authors do not routinely obtain biopsies to
histologically confirm metastatic disease, thus the accuracy
of pretreatment imaging modalities is paramount. The ma-
jority of patients in both of the present groups underwent
PET/CT prior to treatment. Though there were no differ-
ences in imaging modalities used between both groups in
this cohort, nodal metastasis may be underrepresented. The
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sensitivity of the various imaging modalities in cervical car-
cinoma is variable. Literature suggests that the accuracy of
MRI is 86% with a sensitivity of 60%, while the accuracy
of CT is 81% with a sensitivity 43% [28, 29]. PET alone
has a sensitivity of 75% in cervical carcinoma [31, 32], and
when PET is combined with CT, a superior sensitivity may
be provided [30, 31]. In a population with locally advanced
cervical carcinoma, however, PET/CT may have higher
false-negative rate than previously appreciated [32, 33].

Lastly, data suggests that patients that receive adjuvant
chemotherapy after chemoradiation have improved survival
outcomes [36]. GOG 274 will further attempt to explore
the question of adjuvant chemotherapy after chemoradia-
tion for women with locally advanced cervical cancer. Per-
haps this subset of patients with bulky lymph node disease
may improve most from adjuvant chemotherapy — whether
that be from increased PFS, increased OS, or alterations in
sites of recurrence.

Though the present patients did not receive nodal boosts,
there is data investing intensity modulated radiotherapy
with simultaneous integrated boost for patients undergoing
chemoradiation [37, 38]. These studies are limited by their
lack of randomization and the lack of comparison groups in
regards to PFS or OS; however, the conclusions suggest
that there may be an acceptable toxicity profile when using
this modality in achieving loco-regional control. In regards
to distant recurrence, with and without nodal involvement,
or local recurrence, the present data show no difference in
sites of recurrence between bulky and non-bulky nodal dis-
ease; however, this cohort is small, making it difficult to
draw conclusions on this rare outcome. The present data
would suggest that chemoradiation alone may achieve
equal nodal control even with bulky nodal metastatic dis-
ease prior to treatment.

Limitations of this study include the single institution,
retrospective nature of the present design which may limit
generalizability. The cohort size is limited, but matches the
cohort sizes in previously published literature [3, 8, 9, 21].
The incidence of bulky nodal metastasis in this study is low
with only 23% of women in this cohort having bulky lymph
node metastasis; however, this falls within the incidence
published in other data [3, 8, 9, 16, 21] Thus, the ability to
detect differences in OS may be limited, which was a no-
tion explored in a previous analysis [22].

Conclusion

The present results suggest that bulky lymph node metas-
tasis impact PFS, but do not have an effect on OS in pa-
tients with locally advanced cervical cancer. In order to
truly appreciate the impact of bulky cervical nodes in
women with locally advanced carcinoma, a randomized
control trial would need to be undertaken that includes sur-
gical removal of enlarged lymph nodes. Given the impact
on PFS, providers and patients should carefully consider

treatment options when deciding to undergo surgical de-
bulking of lymph nodes in locally advanced cervical cancer
prior to chemoradiation; however, further research is
needed.

This abstract was presented at the Society of Gyneco-
logic Oncology Annual Meeting in 2016.
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