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ABSTRACT Study Objective: To evaluate laparoscopic pelvic lymph node debulking during extraperitoneal aortic lymphadenectomy in
diagnosis, therapeutic planning, and prognosis of patients with locally advanced cervical cancer and enlarged lymph nodes
on imaging before chemoradiotherapy.

Design: Retrospective, multicenter, comparative cohort study.

Setting: The study was carried out at 11 hospitals with specialized gynecologic oncology units in Spain.

Patients: Total of 381 women with locally advanced cervical cancer and International Federation of Gynecology and
Obstetrics 2018 stage IIIC Ir (radiologic) and higher who received primary treatment with chemoradiotherapy.
Interventions: Patients underwent pelvic lymph node debulking and para-aortic lymphadenectomy (group 1), only para-
aortic lymphadenectomy (group 2), or no lymph node surgical staging (group 3). On the basis of pelvic node histology,
group 1 was subdivided as negative (group 1A) or positive (group 1B).

Measurements and Main Results: False positives and negatives of imaging tests, disease-free survival, overall survival,
and postoperative complications were evaluated.

In group 1, pelvic lymph node involvement was 43.3% (71 of 164), and aortic involvement was 24.4% (40 of 164). In group
2, aortic nodes were positive in 29.7% (33 of 111). Disease-free survival and overall survival were similar in the 3 groups (p
=.95) and in groups 1A and 1B (p = .25). No differences were found between groups 1 and 2 in intraoperative (3.7% vs
2.7%, p = .744), early postoperative (8.0% vs 6.3%, p = .776), or late postoperative complications (6.1% vs 2.7%, p = .252).
Fewer early and late complications were attributed to radiotherapy in group 1A than in the others (p = .022).
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Conclusion: Laparoscopic pelvic lymph node debulking during para-aortic staging surgery in patients with locally
advanced cervical cancer with suspicious nodes allows for the confirmation of metastatic lymph nodes without affecting sur-
vival or increasing surgical complications. This information improves the selection of patients requiring boost irradiation,
thus avoiding overtreatment of patients with negative nodes. Journal of Minimally Invasive Gynecology (2022) 29, 103
—113.©2021 AAGL. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
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Lymph node involvement is a prognostic factor that has
a major impact on the survival of patients with locally
advanced cervical cancer [1]. Therefore, the prognosis of
patients with locally advanced cervical cancer is closely
related to the severity of the lymph node involvement (num-
ber of lymph nodes affected, pelvic and/or aortic dissemina-
tion, extracapsular involvement) [2]. The presence of
suspicious pelvic lymph nodes assessed by positron emis-
sion tomography (PET)—computed tomography (CT) in
patients with locally advanced cervical cancer varies
between 37.6% and 56% [3,4]. In cases histologically con-
firmed by systematic pelvic lymphadenectomy, it reaches
47% [5]. The prognostic importance of lymph node
involvement has led to the modification in 2018 of Interna-
tional Federation of Gynecology and Obstetrics (FIGO)
staging, which includes 2 new subgroups based on pelvic
and aortic node involvement (stages IIIC1 and IIC2,
respectively) and whether the involvement is suspected on
the basis of imaging or confirmed by histology (IIICr or
IICp, respectively) [6].

Most studies on surgical staging before chemoradiother-
apy (CRT) in patients with locally advanced cervical cancer
have focused on aortic lymphadenectomy to determine
areas for extended field radiotherapy (RT) [2]. There is no
prospective randomized literature on the possible benefit of
cytoreductive pelvic lymphadenectomy, although the Span-
ish Society of Gynecology and Obstetrics [7], the European
Society of Gynecology and Obstetrics [8], and the National
Comprehensive Cancer Network [9], consider the possibil-
ity of performing a pelvic lymph node debulking in the case
of enlarged pelvic nodes by magnetic resonance imaging
(MRI) or CT and/or metabolically positive by PET-CT.
These recommendations are based on previous studies sug-
gesting that pelvic lymph node debulking could improve
local pelvic control with RT and, secondarily, could lead to
a decrease of distant metastases [10,11]. According to
retrospective radiobiology studies on the relationship
between lymph node size metastasis and the efficacy of
RT, 60 Gray (Gy) are needed to sterilize lesions >2-cm
[12,13]. For this reason, pelvic lymph node debulking
was proposed with the objective of increasing the
response rate and reducing pelvic recurrence after treat-
ment with CRT [14,15]. However, to our knowledge,
there are no recent studies evaluating the prognostic and
therapeutic value of pelvic lymph node debulking in
patients with locally advanced cervical cancer [16].

In addition, the imaging tests used to evaluate para-aortic
lymph node involvement in patients with locally advanced

cervical cancer, especially PET-CT, show false-negative
rates between 12% and 20% and false-positive rates of 16%
to 29% [4,17]. However, there is little information on the
accuracy of imaging tests of pelvic lymph node involve-
ment in these patients.

Pelvic lymph node debulking and aortic lymphadenec-
tomy in patients with enlarged nodes could lead to
increased survival. In this retrospective study, the author
concluded that debulking of tumor-involved lymph nodes
significantly improves overall survival (OS) and should be
performed before primary chemoradiation [18]. However,
these surgical procedures can have complications (reported
rates of 9%—10%), mostly owing to lymphatic drainage
impairment and to a lesser degree vascular or urinary tract
injuries [19]. Such complications can potentially cause a
delay in the initiation of primary CRT treatment [19].

Our hypothesis was that debulking of enlarged pelvic
nodes in patients with locally advanced cervical cancer can
allow (1) accurate selection of patients with metastatic
involvement of the pelvic nodes (stage IIIC1p FIGO 2018);
(2) accurate indication to perform pelvic boost irradiation,
with the reduction of complications owing to overtreatment
in patients with falsely positive nodes by imaging tests; and
(3) assessment of the possible effects of cytoreduction on
the survival of these patients.

The aim of the present study was to evaluate the diag-
nostic and therapeutic implications, and the prognostic
impact, of performing pelvic lymph node debulking during
staging aortic lymphadenectomy in patients with stage
IIIClr or higher according to FIGO 2018 classification
before CRT.

Materials and Methods

This was a multicenter, retrospective, comparative
cohort study that included patients with histologic diagnosis
of locally advanced cervical cancer in stages IIIClr and
higher (FIGO 2018) and recipients of primary CRT. A total
of 11 Spanish reference hospitals in gynecologic cancer
participated in the study. Patients were recruited between
2000 and 2016, although not all hospitals included patients
from the beginning of the study as they did not introduce
the surgical technique until 2010. The inclusion criteria
were (1) histologic confirmation of squamous, adenosqua-
mous, adenocarcinoma, or undifferentiated cervical cancer;
(2) evaluation with imaging tests (PET-CT and/or MRI:
MRI was the gold standard in the 2000s and PET-CT incor-
porated into clinical practice since 2009) of the tumor and
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lymph node extension; (3) suspicion of pelvic nodal
involvement in imaging tests; and (4) treatment with CRT
(pelvic irradiation field). The exclusion criteria were (1)
age >80 years; (2) Eastern Cooperative Oncology Group
>2; (3) presence of carcinomatosis at the time of laparos-
copy; and (4) lack of relevant data for statistical analysis or
loss to follow-up during the first 2 years.

The study was approved by the Clinical Research Ethics
Committee of Hospital Universitari Vall d’Hebron (study
protocol 159/2015) as the reference center and by the insti-
tutional review boards of the participating hospitals. Writ-
ten informed consent was obtained from the patients.

Data from the patients were obtained retrospectively
from their medical records [2]. The clinical, histopatho-
logic characteristics, type of treatment, and oncologic
results of 3 cohorts of patients with pelvic lymph node
involvement by imaging tests were compared: group 1,
patients who underwent laparoscopic pelvic lymph node
debulking during staging extraperitoneal aortic lympha-
denectomy; group 2, patients who only underwent
extraperitoneal aortic lymphadenectomy for pretherapeu-
tic staging; and group 3, patients without pretherapeutic
surgical staging. The criteria for performing pelvic
debulking and/or aortic lymphadenectomy depended on
the protocols of each hospital [2].

Subsequently, group 1 patients were divided for post-
surgery analyses in 2 groups: group 1A included patients
who underwent pelvic debulking, and the pathology
report of the pelvic lymph nodes was negative; and
group 1B included patients for whom the pathology
result was positive.

Regarding imaging tests, they were reviewed by a single
radiologist in each hospital participating in the study.
Enlarged pelvic nodes were considered those larger than
1 cm in their short diameter by MRI, especially in the pres-
ence of other nodal features suggestive of involvement,
such as round appearance or necrosis. In the PET-CT, the
areas of increased uptake of the 18F-fluorodeoxyglucose
tracer were qualitatively evaluated: positive nodes were
those that lit up more than the background. Enlarged lymph
nodes found until the bifurcation of the common iliac artery
were considered pelvic.

Surgical Procedure

Para-aortic lymphadenectomy was performed by extrap-
eritoneal laparoscopy or robotic, following procedures
already described [2,20].

Pelvic lymph node debulking: in group 1, extraction of
the enlarged pelvic nodes was carried out, directed by pre-
vious imaging techniques, using an extraperitoneal or trans-
peritoneal approach depending on the node location and at
the discretion of the surgeon after performing extraperito-
neal aortic lymphadenectomy [21]. The nodes were
removed in endoscopic bags and without fragmentation to
avoid potential tumor spread. In addition to imaging
enlarged nodes, intraoperatively enlarged nodes were also

removed. However, a systematic lymphadenectomy was
not performed in any case.

The lymph nodes were carefully separated from adipose
tissue by the pathologist, divided in multiple sections, and
embedded in paraffin blocks. Sections of 5 um were stained
with routine hematoxylin eosin. Immunohistochemistry
staining was required in one instance to identify nodal
metastasis [2,22].

The Clavien-Dindo classification was used to categorize
postoperative complications [23].

Chemoradiation Treatment

All patients received external radiation therapy up to a
total dose of 45 Gy in 25 fractions in 5 weeks, concomi-
tantly with cisplatin 40 mg/m? weekly. All patients received
brachytherapy 30 to 35 Gy at point A without exceeding 20
Gy at the bladder point or 15 Gy at the rectal point. An
additional boost was administered up to a maximum of 85
Gy in cases of suspected pelvic nodes by imaging in groups
2 and 3 or in cases of histologically confirmed macro-
scopic or microscopic positive nodes in group 1B. In
the cases in which intensity-modulated radiation therapy
was performed, the integrated and simultaneous boost
was performed with the same previous criteria in doses
of 57.7 Gy in 25 fractions. Groups 1 and 2 received
extended-field RT in cases in which aortic lymph node
involvement was histologically confirmed and group 3
in cases in which there was suspicion of aortic lymph
node involvement by imaging.

CRT complications were registered using the Common
Terminology Criteria for Adverse Events v4.0 (US Depart-
ment of Health and Human Services, National Institutes of
Health National Cancer Institute; Bethesda, MD) [24] and
classified as early or late depending on their occurrence
before or after 90 days post-treatment, respectively.

Once the treatment was completed, follow-up was car-
ried out as previously published [2,20,22].

Statistical Analysis

Categoric variables were expressed as frequencies and
percentages, and quantitative variables as median and inter-
quartile range (IQR) (25th—75th percentile). Categoric var-
iables were compared using the chi-square (v2) test or
Fisher exact test and continuous variables using Student’s ¢
test or Mann-Whitney U test for groups of 2 continuous
data and analysis of variance or Kruskal-Wallis test for
groups of 3 or more continuous data. Outcome data were
described by the Kaplan-Meier method, and survival curves
were compared using the log-rank test. Cox models were
used to analyze the factors studied as risk factors for mortal-
ity using the risk estimation as hazard ratio (HR) and its
95% confidence interval (CI). Statistical significance was
set at p <.05. R statistical software (version 3.6.1) was used
for data analysis.
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Results

From a total of 414 eligible patients, 381 were included:
164 patients in group 1, 111 patients in group 2, and 106 in
group 3 (Fig. 1). Table 1 shows the clinical, diagnostic, and
pathologic characteristics of the patients in each group. No
information is available on the ethnicity of the patients
since it was not collected.

Surgical Staging

The surgical data for groups 1 and 2 are shown in
Table 2. There were no statistically significant differences
in length of hospital stay or estimated blood loss, but in the
group undergoing pelvic debulking, the surgery lasted a
median of 82 minutes longer than in group 2 (215 minutes
[IQR 170—240] in group 1 vs 132.5 minutes [IQR 113
—150] in group 2). There were no differences between the 2
surgical groups in intraoperative (3.7% in group 1 vs 2.7%
in group 2, p = .744), early postoperative (8.0% vs 6.3%
respectively, p = .776), or late postoperative complications
(6.1% vs 2.7%, p = .252).

The median number of pelvic nodes removed during
debulking was 8.5 (IQR 3—13), with a median size of
13 mm (IQR 8—18). Extracapsular invasion was present in
32.8% of metastatic lymph nodes. According to MRI, the
median diameter of affected pelvic lymph nodes was
12 mm (IQR 10—15) in group 1, 12 mm (IQR 10—18) in
group 2, and 11 mm (IQR 10—15) in group 3.

In group 1, pelvic lymph node involvement was
confirmed (group 1B) in 71 patients (43.3%). The median

number of aortic nodes removed was 12 (IQR 9—18) in
group 1 and 14.5 (IQR 10.2—19.0) in group 2. Aortic
nodes were positive in 40 patients (24.4%) of group 1
and in 33 (29.7%) of group 2 (p = .398). Table 2
describes the distribution of isolated and concomitant
pelvic and aortic lymph nodes involvement as deter-
mined by pathologic analysis.

Concordance between Imaging and Pathology for
Detection of Lymph Node Metastasis

Fig. 2 shows the distribution of lymph node involvement
of the pelvic and aortic nodes according to the initial imag-
ing analyses of group 1. The combination of MRI and/or
PET-CT for the detection of metastases in pelvic nodes had
a positive predictive value of 46.4 (95% CI, 36.95—56.1).
When the pelvic lymph nodes were negative for metastasis,
the aortic involvement was 6.7%.

Chemoradiation Treatment

Table 3 shows the details of CRT, as well as early and
late toxicity, of the 4 groups under study. All patients
received external pelvic RT, with pelvic boost irradiation in
groups 1B, 2, and 3. Extended RT was performed at the aor-
tic level in 9.9% of group 1A, 51% of group 1B, 28.2% of
group 2, and 71.6% of group 3.

In the patients undergoing pelvic lymphadenectomy,
there were fewer complications from radiation therapy
when the nodes were negative (group 1A), especially in
relation to early and late urinary complications.

STROBE diagram. ECOG = Eastern Cooperative Oncology Group; E IIIC1r FIGO staging; LACC = Locally advanced cervical cancer

Patients with LACC EllIC1r,
n=414

Excluded:

Age >80 years, n=4

- ECOG>2,n=19
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Carcinomatosis, n=0

Patients with positive
pelvic lymph nodes by
imaging, n=381

I
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I |
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Clinical characteristics of the patients

Variables All patients
n=381
Age at diagnosis, yrs 49 [41-58]

Body mass index, kg/m?
ECOG performance status

25.9[22.4-29.5]

0 263 (69.1)
1 118 (30.9)
Histologic subtype
Squamous 308 (83.5)
Adenocarcinoma 61 (16.5)
Adeno-squamous 5(1.3)
Undifferenced 7(1.8)
Tumor grade
G1 well differentiated 22 (5.7)
G2 moderately differentiated 83 (21.7)
G3 poorly differentiated 110 (28.8)
Not available 166 (43.5)
FIGO stage (2009)
1B2 64 (16.7)
11A2 22 (5.8)
1B 200 (52.5)
1A 7 (1.8)
1B 75 (19.7)
IVA 13 (3.4)
Imaging studies
MRI, 359 (94.7)
Positive pelvic and/or para-aortic nodes 292 (81.3)
Positive pelvic nodes 280 (78)
Positive para-aortic nodes 32 (8.9)
Size of positive pelvic nodes, mm 12 [10—15]
PET-CT, 175 (46.2)
Positive pelvic and/or para-aortic nodes 141 (80.6)
Positive pelvic nodes 138 (78.9)
Positive para-aortic nodes 36 (20.6)

SUV' of tumor in PET-CT 16.9 [12—22.4]

Group 1* Group 2/ Group 3" n=106

n=164 n=111 p-value
48.5 [40—58] 49 [41-55] 51 [44-61] 113
26.0 [22.2—29.5] 25.3[21.7-29.4] 26.2 [23.1-29.6] 422
129 (78.6) 93 (83.7) 41 (38.7) <.001
35(21.3) 18 (16.2) 65 (61.3)
132 (83) 99 (91.7) 77 (75.5) .007
27 (17) 9(8.3) 25(24.5)
3(1.8) 1(0.9) 1(0.9)
2(1.2) 2(1.8) 3(2.8)
6(3.6) 6(5.4) 10(94) .167
41 (25) 26 (23.4) 16 (15.1)
50 (30.4) 33(29.7) 27 (25.5)
67 (40.8) 46 (40.5) 53 (50.9)
43 (26.2) 12 (10.8) 9(8.5)
9(5.5) 11(9.9) 2(1.9)
82 (50) 65 (58.6) 53 (50)
1 (0.6) 32.7) 3(2.8)
29 (17.7) 18 (16.2) 28 (26.4)
0 (0) 2(1.8) 11(10.4)
156 (96.3) 108 (97.3) 95 (89.6) .034
110 (70.5) 96 (88.9) 86 (90.5) <.001
99 (63.5) 96 (88.9) 85 (89.5) <.001
15 (9.6) 2(1.9) 15 (15.8) .001
12 [10—15] 12 [10-18] 11[10-15] 925
51(35.1) 56 (50.5) 68 (64.2) <.001
37 (72.5) 46 (82.1) 58 (85.3) .207
35 (68.6) 46 (82.1) 57 (83.8) .102
10 (19.6) 6(10.7) 20(29.4) .037
14.7 [11.9-20.9] 16.1[11.8—21.5] 18.5 [13—23] Sl

Table 1

Values are given as median [IQR range] and number (%).

* Group 1: Aortic lymphadenectomy and pelvic debulking.
T Group 2: Aortic lymphadenectomy.

i Group 3: Nonsurgery.

ECOG = Eastern Cooperative Oncology Group; FIGO = International Federation of Gynecology and Obstetrics; IQR = interquartile (25th—75th percentile); MRI = magnetic
resonance imaging; PET-CT = positron emission tomography—computed tomography; SUV = standardized uptake value.

Recurrence and Persistence

Table 4 shows the characteristics of disease persistence
and recurrence. There were a greater number of regional
recurrences at the pelvic level in patients in group 1B
(14%) compared with the other groups (p = .015) and a
greater number of distant recurrences, although not statisti-
cally significant.

Prognostic Impact and Analysis of Survival

Lymph node involvement presented a significant risk
of death (HR = 1.93, 95% CI, 1.28-2.89; p = .001) and
of recurrence (HR = 1.93, 95% CI, 1.28—2.89;

p = .001). With a median follow-up period of 3.7 years
(IQR 1.7—6.2), 148 patients (39.4%) had died at the last
follow-up date (37.4% in group 1A, 50.7% in group 1B,
37.6% in group 2, and 35.2 % of group 3; p = .182). Of
the 228 patients alive at the last follow-up date, 206
(90.7%) were disease-free (92.9% in group 1A, 94.3%
in group 1B, 88.2% in group 2, and 89.7% in group 3;
p =.772).

The OS at 5 years was 69.06% (95% CI, 0.59—0.80) in
group 1A, 55.41% (95% CI, 0.44—0.69) in group 1B,
63.27% (95% CI, 0.53—0.75) in group 2, and 67.69% (95%
CI, 0.58—0.77) in group 3. There were no differences in OS
or disease-free survival (DFS) among the 3 groups or
between groups 1A and 1B (Figs. 3 and 4).
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Surgical data of groups 1 and 2
All Group 1* Group 2
Variables n=275 n=164 n=111 p-value
Conventional laparoscopy approach 261 (95.3) 155 (94.5) 107 (96.4) 57
Robotic assisted 13 4.7) 9(5.5) 4(3.6)
Conversion to laparotomy 9(3.3) 6(3.7) 3(2.7) 743
Intraoperative blood loss, mL 50 [20—78.8] 40 [20—50] 50 [32.5—147.5] .05
Marsupialization 194 (75.8) 120 (76.4) 74 (74.7) .875
Drain 55 (21.6) 40 (26.1) 15 (14.7) .043
Blood transfusion 13 (4.9) 7(4.4) 6 (5.6) .889
Operative time, min 180 [130—240] 215 [170—240] 132.5[113.8—150] <.001
Length of hospital stay, d 2[2-3] 2[2-3] 2[1-3] 554
Hemoglobin decrease 1.3[0.3-2.2] 1.4[0.4-2.4] 1.210.2-2.1] .336
Pelvic lymph nodes excised = 8.5 [3—13] =
Para-aortic lymph nodes excised 13 [9—18] 12 [9—18] 14.5[10.2—19] 123
Findings in pathologic anatomy:
Pelvic lymph nodes 1
Negative — 93 (56.7) NA
Positive — 71 (43.3) NA
Size of positive pelvic lymph node, mm = 13 (8,18) NA
Para-aortic lymph nodes .398
Negative 202 (73.5) 124 (75.6) 78 (70.3)
Positive 73 (26.5) 40 (24.4) 33 (29.7)
Both pelvic and para-aortic lymph nodes positive = 29 (17.8) NA
Both pelvic and para-aortic lymph nodes negative — 82 (50.3) NA
Pelvic positive and para-aortic negative lymph nodes = 42 (25.7) NA
Pelvic negative and para-aortic positive lymph nodes — 11 (6.7) NA
Intraoperative complications 9(3.3) 6(3.7) 3(2.7) 744
Postoperative complications within 30 d 20 (7.3) 13 (8) 7(6.3) 776
Postoperative complications after 30 d 13 (4.7) 10 (6.1) 3(2.7) 252
IQR = interquartile range (25th—75th percentile); NA = not applicable.
Values are given as median [IQR range] and number (%).
* Group 1: Aortic lymphadenectomy and pelvic debulking.
t Group 2: Aortic lymphadenectomy.

Discussion

In this study, laparoscopic pelvic lymph node debulking
confirmed the presence of metastases in approximately half
of the patients with suspected pelvic lymph node involve-
ment on imaging tests. This procedure did not significantly
increase the morbidity of para-aortic staging surgery.
Patients who did not have histologically confirmed pelvic
lymph node metastasis had significantly fewer complica-
tions from radiation therapy, especially urinary. The OS
and DFS in the patients with histologically confirmed pelvic
nodal involvement were equivalent to that of the patients
with no pelvic nodal involvement.

Although surgical staging in locally advanced cervical
cancer has traditionally been considered only at the aortic
level to determine areas for extended field RT, its routine
performance is controversial [2]. A Cochrane review con-
cluded that the decision to offer surgical pretherapeutic
assessment of para-aortic lymph nodes in locally advanced
cervical cancer needs to be individualized [25], since
from the available randomized controlled trial there

was insufficient evidence to demonstrate a benefit of surgi-
cal staging [26]. The recent results of the prospective
trial Uterus-11 showed no differences in OS and progres-
sion-free survival globally, although a significant benefit in
DFS was found for patients with FIGO stage IIB and, in
a post-hoc analysis, a cancer-specific survival benefit in
favor of laparoscopic staging [27]. However, in this
study aortic lymphadenectomy was performed at the same
time as pelvic lymphadenectomy, even in those cases
that presented bulky pelvic nodes, and therefore, the
effects only at the pelvic level were not evaluated. Perform-
ing pelvic lymph node debulking during pretherapeutic aor-
tic staging may still be more controversial owing to the lack
of studies studying its impact on diagnosis, treatment, and
survival outcomes.

Overall, approximately 34% of patients with locally
advanced cervical cancer have pelvic lymph node involve-
ment [28]. Since the pelvic lymph node area is included in
the irradiation field, most surgeons do not perform routine
pelvic lymphadenectomy. For this reason, there is little
information on the accuracy of pelvic lymph node
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PET = positron emission tomography.

Distribution of metastatic involvement of the pelvic and aortic nodes according to initial imaging tests. MRI = magnetic resonance imaging;

n=164

Imaging-positive pelvic lymph
nodes (PET or MRI),

|
Imaging-negative aortic lymph
nodes,
n=139 (84.7%)

]
Imaging-positive aortic lymph
nodes,
n=25 (15.2%)

Surgical-pathological
assesment

Positive pelvic and aortic,
n=19 (11.5%)

Positive pelvic and negative
aortic, n=38 (23.2%)

Negative pelvic and aortic,
n=72 (43.9%)

Negative pelvic and positive
aortic, n=10 (6.1%)

Positive pelvic and aortic,
n=10 (6.1%)

Positive pelvic and negative
aortic, n=4 (2.4%)

Negative pelvic and aortic,
n=10 (6.1%)

Negative pelvic and positive
aortic, n=1 (0.6%)

involvement based on imaging tests. Some series, such as
the Uterus-11 [29], in which CT is used for preoperative
evaluation presented false negative rates at the pelvic
level of 27.8% and false positives of 29% after performing
systematic pelvic lymphadenectomy. In our series, the
selection of cases with suspected pelvic lymph node
involvement was performed by MRI and/or PET-CT and
confirmed a positive predictive value of 46.4%. Although
the best test for lymph node evaluation in patients with
locally advanced cervical cancer is PET-CT [30], it is possi-
ble that concomitant tumor-related inflammatory processes
may explain the high false-positive rates in the pelvic
nodes. However, PET-CT evaluation of positive nodes in
the para-aortic region is clinically more accurate since reac-
tive tumor-related phenomena are less likely in this area
[30]. Given the low accuracy of the imaging tests in the
analysis of pelvic lymph nodes and awaiting a study that
evaluates PET-CT vs staging surgery specifically, prospec-
tively, and randomly, it seems acceptable, in conjunction
with aortic lymphadenectomy, to perform pelvic lymph
node debulking.

The surgical morbidity derived from performing
laparoscopic pelvic lymph node debulking should also
be considered. In our study, no significant increase in
surgical complications was observed in group 1 com-
pared with group 2. These data are consistent with
the percentage of intraoperative and postoperative

complications described in pelvic lymph node staging
from 1.6% to 5.9% and para-aortic from 7.3% to 10.4%
[5,31]. The slight increase in intra- and postoperative
complications in group 1 compared with group 2 reflects
the surgical difficulty involved in some cases in the
removal of bulky nodes [20], in accordance with what
was reported by other groups that describe a complica-
tion rate of up to 9% for pelvic lymph node debulking
[19]. However, in these studies, morbidity did not condi-
tion a delay in the initiation of CRT. In centers with a
good multidisciplinary organization, the delay of treat-
ment owing to surgery should be minimal, as described
by some authors [29].

The benefit of confirming pelvic lymph node metastases
allows individualized RT treatment to be performed in
patients with locally advanced cervical cancer, thus min-
imizing or eliminating patients who are overtreated
because of false negatives in imaging tests. In our study,
this information allowed us to design the specific irradi-
ation fields by performing a concomitant pelvic boost in
the areas of lymph node involvement in patients in
groups 1B, 2, and 3 and to avoid such treatment and its
morbidity in patients with confirmed negative pelvic
nodes (group 1A). This may explain a decrease in early
complications, and especially late complications owing
to urinary radiation therapy observed in group 1A com-
pared with the other groups. Although new technologies
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Table 3

Treatment and toxicity
Total patients ~ Group 1A* Group 1B/ Group 2 Group 3°
Variable n =381 n=93 n=71 n=111 n=106 p-value
EBRT technique
3D conformal radiation therapy 211 (55.3) 71 (76.3) 20 (28.1) 40 (36) 80 (75.5)
IMRT 51(13.4) 5(5.3) 5(@) 27 (24.3) 14 (13.2)
IMRT/VMAT-SIB 75 (19.7) 9 (9.6) 39 (55) 22 (19.8) 54.7)
Not available 44 (11.5) 8(8.6) 7(9.8) 22 (19.8) 7 (6.6)
Initial tumor and elective volume
Pelvis 229 (60.1) 84 (90.1) 35 (49) 80 (71.8) 30 (28.3) <.001
Pelvis + aortic 152 (39.9) 9(9.9) 36 (51) 31(28.2) 76 (71.6)
Time from diagnosis to starting radiotherapy, d 57.5[41-81] 59 [46—79.5] 63 [50—89.5] 73.5 [54—93] 39[21.8—54.2] <.001
Time from surgery to starting radiotherapy, d 31 [22.2—45] 28 [18.8—38.2] 30 [24.5—42] 39 [26—53] — <.001
Chemotherapy treatment 364 (95.8) 91 (97.8) 70 (100) 102 (91.9) 101 (95.3) .038
Cycles concurrent with radiotherapy
>5 314 (87) 77 (86.5) 58 (84.1) 92 (90.2) 87 (86.1) .675
<5 47 (13) 12 (13.5) 11 (15.9) 10 (9.8) 14 (13.9)
Brachytherapy 337 (88.5) 86 (92.5) 62 (87.3) 100 (90.1) 89 (84) 268
Type of brachytherapy
LDR 54 (16.6) 20 (23.3) 24 (40.7) 2(2.1) 8(9.2)
PDR 83 (25.5) 33 (38.4) 13 (22) 20 (21.3) 17 (19.5)
HDR 189 (58) 33 (38.4) 22 (37.3) 72 (76.6) 62 (71.3)
Acute toxicity 61 (16) 9(9.7) 10 (14.1) 25 (22.5) 17 (16) .091
Acute intestinal toxicity .091
Grade 3 25 (6.6) 4(4.3) 34.2) 13 (11.7) 54.7)
Grade 4 1(0.3) 1(1.1) 0(0) 0(0) 0(0)
Grade 5 1(0.3) 0 (0) 1(1.4) 0(0) 0(0)
No 354 (92.9) 88 (94.6) 67 (94.4) 98 (88.3) 101 (95.3)
Acute rectal toxicity .6
Grade 3 3(0.8) 1(1.1) 0(0) 2(1.8) 0(0)
Grade 4 1(0.3) 0 (0) 0(0) 1(0.9) 0(0)
No 377 (99) 92 (98.9) 71 (100) 108 (97.3) 106 (100)
Acute urinary toxicity .003
Grade 3 5(1.3) 0(0) 0(0) 5(4.5) 0(0)
Grade 4 1(0.3) 0(0) 1(1.4) 0(0) 0(0)
No 375 (98.4) 93 (100) 70 (98.6) 106 (94.4) 106 (100)
Acute hematologic toxicity 228
Grade 3 31 (8.1) 3(3.2) 6 (8.5) 10 (9) 12 (11.3)
Grade 4 6 (1.6) 2(2.2) 0(0) 2(1.8) 2(1.9)
Grade 5 3(0.8) 0(0) 2(2.8) 1(0.9) 0(0)
No 341 (89.5) 88 (94.6) 63 (88.7) 98 (88.3) 92 (86.8)
Late toxicity 58 (15.2) 6 (6.5) 9 (12.7) 23 (20.7) 20 (18.9) .022
Late intestinal toxicity
Grade 3 13 (3.4) 3(3.2) 3(4.2) 5(4.5) 2(1.9) 914
Grade 4 13 (3.4) 2(2.2) 34.2) 4(3.6) 4(3.8)
No 355(93.2) 88 (94.6) 65 (91.5) 192(91.9) 100 (94.3)
Late rectal toxicity
Grade 3 14 (3.7) 1(1.1) 2(2.8) 4(3.6) 7 (6.6) .347
Grade 4 8(2.1) 2(2.2) 34.2) 1(0.9) 2(1.9)
No 359 (94.2) 90 (96.8) 66 (93) 106 (95.5) 97 (91.5)
Late urinary toxicity
Grade 3 14 (3.7) 0 (0) 4(5.6) 4(3.6) 6(5.7) .007
Grade 4 10 (2.6) 0(0) 0(0) 7(6.3) 3(2.8)
Grade 5 1(0.3) 0(0) 0(0) 0(0) 1(0.9)
No 356 (93.4) 93 (100) 67 (94.4) 100 (90.1) 96 (90.6)
3D = 3-dimensional; EBRT = external beam radiotherapy; HDR = high dose rate; IMRT = intensity modulated radiation therapy; IQR = interquartile range (25th—75th per-
centile); LDR = low dose rate; PDR = pulsate dose rate; VMAT-SIB = volumetric modulated arc therapy-simultaneous integrated boost.
Values are given as median [IQR range] and number (%).
* Group 1A: Aortic lymphadenectomy and pelvic debulking with positive pelvic nodes.
t Group 1B: Aortic lymphadenectomy and pelvic debulking with negative pelvic nodes.
¥ Group 2: Aortic lymphadenectomy.
§ Group 3: Nonsurgery.
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Persistence and recurrences

All Group 1A*
Variable n =381 n=93
Complete response
Yes 290 (76.1) 72 (77.2)
No 91 (23.9) 21(22.8)
Local persistence 59 (15.5) 15(17.2)
Regional persistence 21 (5.5) 4.(4.3)
Pelvic node persistence 11 (2.9) 0(0)
Aortic node persistence 10 (2.6) 3(3.2)
Progressive disease 25 (6.6) 2.2
Recurrence 123 (32.3) 29 (31.2)
Local recurrence 34 (8.9) 9.7
Regional recurrence 47 (12.3) 10 (10.8)
Pelvic node recurrence 25 (6.6) 5(5.4)
Aortic node recurrence 21 (5.5) 5(5.4)
Remote recurrence 74 (19.4) 14 (15.1)

Table 4

Group 1B’ Group 2! Group 3°

n="71 n=111 n =106 p-value
57 (80) 82 (73.6) 79 (75) 782
14 (20) 29 (26.4) 27 (25)

11(15.5) 14 (12.6) 18 (17) 779
3(4.2) 8(7.2) 6(5.7) .826
2(2.8) 5(4.5) 43.8) 174
1(1.4) 3(2.7) 3(2.8) .946
2(2.8) 14 (12.6) 7 (6.6) .014
28 (39.4) 33(29.7) 33 (31.1) 502
4(5.6) 7(6.3) 14 (13.2) 253
16 (22.5) 13 (11.7) 8(7.5) .025
10 (14.1) 8(7.2) 2(1.9) .015
6(8.5) 5(4.5) 5@.7) .676
17 (23.9) 23 (20.7) 20 (18.9) 532

Values are given as number (%).

* Group 1A: Aortic lymphadenectomy and negative pelvic debulking,
f Group 1B: Aortic lymphadenectomy and positive pelvic debulking,
i Group 2: Aortic lymphadenectomy,

§ Group 3: Nonsurgery.

Overall survival of groups 1, 2, and 3 and overall survival of groups
1A, 1B, 2, and 3. SS = surgical staging.
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in RT have allowed a considerable decrease in compli-
cations, the improvement in the indications and in the
design of the radiation field are important to avoid
unnecessary toxicities [32,33].

In our study, the possible therapeutic effect of pelvic
lymph node debulking that facilitated the action of CRT
and targeted radiation therapy, may explain why the OS
and DFS among patients with and without pelvic metastatic
involvement is equivalent. The FRANCOGYN group [34]
compared para-aortic lymphadenectomy with pelvic plus
para-aortic lymphadenectomy in 314 patients with locally
advanced cervical cancer and found no difference in
survival. However, in the subgroup of patients with con-
firmed pelvic lymph node metastases, better DFS was evi-
dent, with no differences in OS. This is in agreement with
data from other series in which pelvic lymph node involve-
ment was an independent prognostic factor for OS, so it
might be warranted to confirm its involvement histologi-
cally [2,35,36].

There is controversy over whether pelvic lymph node
debulking contributes to improving the radioresistance of
bulky nodes [37]. According to Kupets et al [16], a random-
ized study to assess the theoretic beneficial effect of pelvic
lymph node debulking is not feasible because of the high
number of patients required [16]. In contrast, Tammela et al
[38], on the basis of the calculation that the survival benefit
would reach up to 43%, indicated that a trial would be feasi-
ble with fewer patients included [38]. In any case, random-
ized studies are needed to assess the therapeutic effect of
pelvic lymph node debulking.

This study specifically evaluated the prognostic impact
of pelvic debulking in locally advanced cervical cancer
with a significant sample size, the largest published to date.
However, it had major limitations inherent to its retrospec-
tive and multicenter design and the absence of a fully uni-
fied action protocol for the management of patients, such
that the completion of the pelvic debulking was up to each
center, or the lack of centralized review of imaging and
pathology results. The 3 groups were unbalanced, such that
there were more staged patients with PET-CT in group 3
but in turn, more patients in Eastern Cooperative Oncology
Group 1 and more adenocarcinomas, a fact that could affect
survival data, which should therefore be evaluated with
caution. In addition, as the study collected cases spanning
16 years, not all were evaluated by PET-CT, currently con-
sidered the gold standard, as some hospitals began perform-
ing PET-CT and staging aortic lymphadenectomy only
since 2010. Finally, the pelvic nodes removed were only
those enlarged by imaging and intraoperatively, so this
was not a study aimed at knowing the pelvic node status
systematically but rather the effect of lymph node
debulking. In addition, to be able to observe the effects
of node debulking on OS and progression-free survival,
all patients should have had pathology-confirmed metas-
tasis because of the high rate of false negatives and
false positives in imaging tests.

In conclusion, laparoscopic debulking of enlarged pelvic
nodes together with staging para-aortic lymphadenectomy
in patients with locally advanced cervical cancer allows for
the confirmation of metastatic involvement without increas-
ing surgical morbidity. This information is useful to accu-
rately indicate whole-pelvic RT with nodal boost and to
avoid radiation complications from overtreatment of
women with negative nodes. This surgical procedure may
contribute in part to explain the similar OS and DFS
observed in patients with metastatic and negative pelvic
nodes. Additional studies are needed to confirm the prog-
nostic impact of pelvic lymph node debulking surgery in
patients with locally advanced cervical cancer.
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