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ABSTRACT

Background. The SUCCOR cohort was developed to ana-
lyse the overall and disease-free survival at 5 years in women
with FIGO 2009 stage IB1 cervical cancer. The aim of this
study was to compare the use of adjuvant therapy in these
women, depending on the method used to diagnose lym-
phatic node metastasis.

Patients and Methods. We used data from the SUCCOR
cohort, which collected information from 1049 women with
FIGO 2009 stage IB1 cervical cancer who were operated on
between January 2013 and December 2014 in Europe. We
calculated the adjusted proportion of women who received
adjuvant therapy depending on the lymph node diagnosis
method and compared disease free and overall survival using
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Cox proportional-hazards regression models. Inverse prob-
ability weighting was used to adjust for baseline potential
confounders.

Results. The adjusted proportion of women who
received adjuvant therapy was 33.8% in the sentinel node
biopsy + lymphadenectomy (SNB+LA) group and 44.7%
in the LA group (p = 0.02), although the proportion of posi-
tive nodal status was similar (p = 0.30). That difference was
greater in women with negative nodal status and positive
Sedlis criteria (difference 31.2%, p = 0.01). Here, those who
underwent a SNB+LA had an increased risk of relapse [haz-
ard ratio (HR) 2.49, 95% confidence interval (CI) 0.98-6.33,
p = 0.056] and risk of death (HR 3.49, 95% CI 1.04-11.7,
p = 0.042) compared with those who underwent LA.
Conclusions. Women in this study were less likely to
receive adjuvant therapy if their nodal invasion was deter-
mined using SNB+LA compared with LA. These results
suggest a lack of therapeutic measures available when a
negative result is obtained by SNB+LA, which may have
an impact on the risk of recurrence and survival.

In 2018, 61,000 new cases of cervical cancer were
reported in Europe, which accounted for 25,800 new deaths.!
Given its high prevalence, efforts are made to ensure the best
management of patients to ensure survival and quality of
life. Given the advances in technology, diagnostic protocols
have undergone modifications given the benefits proven by
magnetic resonance imaging (MRI) and positron emission
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tomography (PET) imaging,” and most importantly, the use
of sentinel node biopsy (SNB).

Lymph node invasion is one of the most relevant prog-
nostic factors in cervical cancer.’ For this reason, works
in investigation have been oriented towards optimising
lymphatic diagnosis. So much so, that it is now a recom-
mended standard in clinical practice to add sentinel node
biopsy (SNB) to lymphadenectomy to increase precision in
this aspect.4 Nevertheless, as of now, whether SNB should
substitute lymphadenectomy as diagnostic method of lymph
node metastasis remains under investigation. Furthermore,
it is also unclear how performing SNB may be affecting the
management of women with early-stage cervical cancer.

The standard treatment of early-stage cervical cancer, as
described in the clinical guidelines, consists primarily of a
type C radical hysterectomy, with the possibility of consid-
ering a modified radical hysterectomy in selected cases.*’
In women with negative lymph nodes at imaging, SNB is
strongly recommended before pelvic lymphadenectomy.*
In patients with unequivocally positive nodal invasion in
radiological imaging, definite chemoradiotherapy is recom-
mended, and debulking of suspicious lymph nodes may be
considered.*

Adjuvant therapy in early-stage cervical cancer has
been widely debated in the past years, especially in women
without lymph node metastasis. Two randomized clinical
trials published by the Gynecologic Oncology Group dem-
onstrated a prolonged overall and disease-free survival in
women treated with adjuvant therapy, with a significant cost
in morbi-mortality resulting from complications.®’ As of
now, European guidelines state that adjuvant radiotherapy
should be considered (though not specifically obliged) in
women that, without nodal invasion in the definitive patho-
logical study, present a combination of adverse prognos-
tic factors such as large tumor size, lymphovascular space
invasion and deep stromal invasion (known as “intermedi-
ate risk” factors).* The 2018 FIGO guidelines, on the other
hand, do recommend the use of postoperative radiotherapy
without chemotherapy in patients that present intermediate
risk factors (tumor size > 4 cm, lymphovascular space inva-
sion and deep stromal invasion).’

All in all, the primary objective of this study was to assess
the rate of adjuvant therapy in women with FIGO 2009 stage
IB1 cervical cancer, whose lymph node status was evalu-
ated using lymphadenectomy compared with SNB + lym-
phadenectomy. The secondary objective was to compare
the risk of relapse and death of the disease in these groups
of patients.

PATIENTS AND METHODS
Study Design

SUCCOR is a European multicentre observational ret-
rospective cohort that recruited patients from 1 January
2013 until 31 December 2014, with the goal of analyzing
the overall and disease-free survival at 5 years in women
with FIGO 2009 stage IB1 cervical cancer (FIGO 2018 IB1
and IB2). All ESGO members were invited to participate
in this study. Researchers from 126 institutions in 29 Euro-
pean countries registered and contributed to the project. The
study is registered at ClinicalTrials.gov with the identifier
NCTO03958305. In brief, the SUCCOR study focused on
comparing the disease-free survival of women with early-
stage cervical cancer who underwent radical hysterectomy
by laparotomy versus laparoscopy. Further details of the
SUCCOR study can be found elsewhere.® For this study, we
used data from women in the SUCCOR cohort to compare
the use of adjuvant therapy associated with the method used
to assess node metastasis (only lymphadenectomy versus
lymphadenectomy + sentinel node biopsy). Inclusion and
exclusion criteria are listed in the Supplementary Table 1.

Group Definition and Outcomes

Women were classified into two groups depending on the
lymph node diagnosis method (only lymphadenectomy ver-
sus SNB + lymphadenectomy). The primary outcome was
the use of adjuvant therapy, either radiotherapy (standard
external radiation or intracavitary brachytherapy) or chemo-
radiation post radical hysterectomy.

In further analyses we compared disease-free survival
and overall survival associated with the method of lymph
node assessment. Disease-free survival was established as
the time from the date of the radical hysterectomy until the
time of relapse or last contact, whichever came first. Overall
survival was calculated as the time from the radical hyster-
ectomy until the time of last contact or death from cervical
cancer, whichever came first.

Sample Size Calculation

In our primary analysis, for a 3:1 ratio of patients diag-
nosed using lymphadenectomy versus SNB + lymphad-
enectomy, we hypothesized that 10% of the women in
the group that underwent only lymphadenectomy would
relapse. Assuming a two-sided alpha error of 5% and an
80% of statistical power, 546 women were needed in the
lymphadenectomy group and 182 women were required in
the SNB + lymphadenectomy group to detect a 9% differ-
ence in the risk of relapse.
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Statistical Analysis

We used inverse probability weighting (IPW) based
on propensity score to construct a weighted cohort that
accounted for baseline differences between women in both
groups. Propensity scores are constructed to predict an
exposure and can be used to control confounding bias in
numerous ways. IPW is an example of a propensity score
that includes the possible confounder as a covariate in the
regression of Y (the outcome) on the exposure. When IPW
is used, a model on the regression of Y (the outcome) on
X (the exposure) is fitted, in which each subject receives a
weight that is the inverse of the probability of getting the
exposure the subject actually had® Therefore, this method
results in a weighted sample in which the variables included
in the propensity score are balanced in exposed and non-
exposed subjects. The variables included in the propensity
score were surgical approach, use of uterine manipulator,
lymphovascular space invasion, parametrial space invasion,
and conization. The same stabilized weights were used in
all the analyses. Missing data were accounted for by group-
specific median imputation for quantitative variables and
categorization for categorical ones.

For descriptive purposes, we used the mean (standard
deviation) for quantitative variables and proportions for cat-
egorical ones. Student’s #-test and chi-squared test were used
for between group comparison of quantitative and categori-
cal variables, respectively.

In the main analysis, we used weighted logistic regres-
sion models to calculate the adjusted proportion and 95%
confidence interval (CI) of women that received adjuvant
therapy in each group. Additionally, we performed subgroup
analyses restricted to women with negative nodal status and
stratified by their compliance with Sedlis criteria (Supple-
mentary Table 2).

In further analyses we calculated the marginal effect
of lymph node diagnosis method on the incidence rate of
relapse and death of the disease in the group of women with
negative nodal status and positive Sedlis criteria. The 95%
confidence limits were the 2.5th and 97.5th percentiles of
the distribution obtained from a nonparametric bootstrap
with 2000 samples. Weighted Cox proportional-hazards
regression models were performed to calculate the hazard
ratio (HR) and 95% CI for disease-free survival and overall
survival associated with the lymph node diagnosis method
in that subgroup of women using the lymphadenectomy
group as reference category. The results were plotted using
weighted Nelson—Aalen incidence curves.

In sensitivity analyses we repeated the main analysis after
excluding women in the SNB + lymphadenectomy group
for whom the information about the lymphadenectomy was
not clear. All analysis were performed using STATA16, and
p-values below 0.05 were considered statistically significant.

RESULTS

The initial sample included 1272 women who underwent
a radical hysterectomy for FIGO 2009 stage IB1 cervical
cancer. From these, 156 patients were excluded either for
non-compliance with inclusion—exclusion criteria, or for
missing information regarding their status at follow-up, and
68 women were excluded for missing information on method
of lymph node assessment. All in all, information from 1048
women was analyzed for the primary endpoint (Fig. 1).

Among the 1048 women included in this study, 836
(79.7%) only received a lymphadenectomy, whereas 212
(20.2%) underwent SNB + lymphadenectomy. Patients
diagnosed using SNB + lymphadenectomy were more likely
operated through laparoscopy and using uterine manipulator
than patients in the lymphadenectomy group. They were also
more likely to have had a conization performed, but were
less likely to receive protective meneuvers. After inverse
probability weighting, no significant differences were
observed between both groups (Table 1).

1272 Patients
Stage 1BI Cervical Cancer (FIGO 2009 <4cm)
Radical hysterectomy between 2013-2014
126 Institutions from 19 European countries

156 patients were excluded
41 No preoperative imaging
40 Missing data on follow-up or
adjuvant therapy
24 TInsufficient lymph node count
13 Stage <IB1 ]
13 Tumor size >40 mm
12 No radical hysterectomy
8 Conversion to Laparotomy
3 Rare histology
2 Preoperative parametrial invasion

1116 Patients fulfilled all the inclusion and
exclusion criteria for the SUCCOR cohort

68 patients were excluded due to
missing information on performance of [
SNB or lymphadenectomy.

1048 IB1 cancer patients underwent either
SNB+LA or lymphadenectomy alone

|
\Y %
212 patients underwent 836 patients underwent
both SNB+LA only lymphadenectomy

[ [
\2

1048 Patients with follow-up information
IPW by Propensity Scores by:
Surgical Approach, Use of Uterine Manipulator,
Lymphovascular Space Invasion, Parametrial
Space Invasion and Conization

FIG. 1 Flowchart of participants. SNB sentinel node biopsy, LA lym-
phadenectomy
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TABLE 1 Sociodemographic and tumor-related characteristics at the time of diagnosis for women in the SUCCOR cohort by lymph node
metastasis method of diagnosis [Sentinel node biopsy (SNB) and lymphadenectomy or lymphadenectomy]

Initial cohort

Weighted cohort

SNB + lymphadenectomy Lymphadenectomy p

SNB + lymphadenectomy Lymphadenectomy p

N=212 N=2836 N=212 N=2836
Mean (SD) or N (%) Mean (SD) or N (%)
Age (years) 46.75 (10.44) 47.20 (10.93) 0.576 45.81 (10.08) 46.98 (10.99) 0.162
Age 0.600 0.097
< 50 years old 135 (63.7) 516 (61.7) 69.6 62.3
> 50 years old 77 (36.3) 320 (38.3) 304 37.7
Body mass index (kg/m?) 24.88 (4.63) 25.38 (4.27) 0.160 24.77 (4.12) 25.35 (4.28) 0.076
BMI 0.772 0.915
BMI <25 113 (53.3) 394 (47.1) 51.9 47.0
BMI > 25 79 (37.3) 289 (34.6) 373 34.6
Not reported 20 (9.4) 153 (18.3) 10.8 18.4
ECOG score 0.796 0.826
ECOG =0 194 (91.5) 756 (90.4) 90.9 90.6
ECOG =1 13 (6.1) 55 (6.6) 5.8 6.2
Not reported 52.4) 25 (3.0) 3.3 3.2
Smoker 0.869 0.529
Non smoker 136 (64.2) 462 (55.3) 58.0 554
Smoker 48 (22.6) 158 (18.9) 23.2 19.0
Not reported 28 (13.2) 216 (25.8) 18.7 25.6
Tumor volume (mm?®) 7422.10 (9612.64) 8010.72 (11,680.97) 0.447 8361.41 (10,590.48) 7814.94 (11,371.76) 0.528
Diameter in AP 0.236 0.220
<20mm 127 (59.9) 463 (55.4) 60.9 55.1
> 20mm 85 (40.1) 373 (44.6) 39.1 449
Lymphovascular space 0.783 0.355
invasion
No 118 (55.7) 457 (54.7) 52.1 54.7
Yes 77 (36.3) 285 (34.1) 40.0 34.8
Not reported 17 (8.0) 94 (11.2) 7.9 10.5
Parametrial space invasion 0.105 0.880
No 209 (98.6) 803 (96.1) 97.2 96.6
Yes 2 (0.9) 24(2.9) 22 2.5
Not reported 1(0.5) 9 (1.1) 0.5 1.0
Vaginal space invasion 0.892 0.878
No 204 (96.2) 800 (95.7) 94.6 95.9
Yes 524) 21 (2.5) 2.7 2.5
Not reported 3(1.4) 15 (1.8) 2.7 1.6
Uterine invasion 0.823 0.376
No 191 (90.1) 763 (91.3) 86.6 91.2
Yes 15(7.1) 56 (6.7) 8.7 6.5
Not reported 6(2.8) 17 (2.0) 4.7 2.3
Affected margins 0.452 0.726
No 201 (94.8) 777 (92.9) 95.4 93.0
Yes 8(3.8) 49 (5.9) 2.4 5.9
Not reported 3(1.4) 9(1.1) 2.2 1.0
Surgical complications 0.360 0.205
No 193 (91.0) 740 (88.5) 92.8 88.6
Yes 17 (8.0) 84 (10.0) 6.9 10.0




SUCCOR Nodes: May Sentinel Node ...

4979

Table 1 (continued)

Initial cohort

Weighted cohort

SNB + lymphadenectomy Lymphadenectomy p

SNB + lymphadenectomy Lymphadenectomy p

N=212 N =836 N=212 N =836
Mean (SD) or N (%) Mean (SD) or N (%)
Not reported 2(0.9) 12 (1.4) 0.4 1.4
Surgical approach 0.000 0.766
Laparoscopic approach 159 (75.0) 316 (37.8) 46.7 453
Open approach 53 (25.0) 520 (62.2) 53.3 54.7
Type of radical hysterectomy 0.869 0.322
Type B 245 (30.1) 62 (30.7) 304 26.5
Type C 569 (69.9) 140 (69.3) 66.8 71.5
Not reported 10 (4.7) 22 (2.6) 2.0 2.8
Conization 0.010 0.816
No 149 (70.3) 508 (60.8) 63.8 62.7
Yes 63 (29.7) 328 (39.2) 36.2 373
Use of protective maneuvers 0.000 0.859
No 617 (73.8) 97 (45.8) 69.4 64.5
Closure of vagina over 162 (19.4) 110 (51.9) 22.8 335
tumor
Specimen extracted within 57 (6.8) 524 7.7 2.0
a bag
Macroscopic appearance 0.093 0.681
Exophytic 93 (43.9) 357 (42.7) 41.7 43.1
Endophytic ulcerative 31 (14.6) 175 (20.9) 14.7 21.4
Endophytic barrel shaped 21 (9.9) 62 (7.4) 7.6 7.2
Histology in AP sample 0.393 0.226
Squamous carcinoma 141 (66.5) 573 (68.5) 71.8 68.1
Adenocarcinoma 66 (31.1) 231 (27.6) 26.5 28.2
Adenosquamous carcinoma 5 (2.4) 32 (3.8) 1.7 3.7
Grade of diferentiation 0.794 0.820
Grade I 31 (14.6) 131 (15.7) 13.3 15.7
Grade II 87 (41.0) 358 (42.8) 439 43.4
Grade III 64 (30.2) 236 (28.2) 27.0 28.7

The weighted cohort is adjusted for surgical approach, use of uterine manipulator, lymphovascular space invasion, parametrial space invasion,

and conization using the IPW method

SNB sentinel node biopsy, SD standard deviation, BMI body mass index

Out of the 1048 women included in this study, 14.0% had
positive nodal status determined by SNB + lymphadenec-
tomy compared with 10.7% in the lymphadenectomy group.
Nevertheless, this difference of 3.3% (95% CI —2.8% to
9.2%) did not prove to be statistically significant (p = 0.30).

Results from the primary endpoint of the analysis indi-
cated that women whose lymphatic node invasion was deter-
mined using lymphadenectomy were more likely to receive
adjuvant treatment than those evaluated using SNB + lym-
phadenectomy in the weighted cohort [44.1% versus 33.8%,
respectively (Table 2)]. Precisely, we found a difference
in the adjusted proportion of 10.9% (95% CI 2.14-19.6%,
p = 0.015) regardless of nodal status. That difference was

greater in the analyses restricted to women with negative
nodal status (38.1% in the lymphadenectomy group ver-
sus 25.1% in the SNB + lymphadenectomy group). This
difference of 13.7% (95% CI 5.0-22.4%, p = 0.002) was
statistically significant. Stratified analysis in this group of
women showed that this difference in adjuvant treatment
was even more evident in women with positive Sedlis
criteria (Table 2). Among those, 74.5% of women in the
lymphadenectomy group versus 43.3% of women in the
SNB + lymphadenectomy group received adjuvant therapy
(difference 31.2%, 95% CI 7.3-55.1%, p = 0.001). Eight of
the women in the study (0.8%) had not received lymphad-
enectomy or the information regarding lymphadenectomy
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was insufficient. Sensitivity analysis excluding these women In the analyses restricted to women with negative nodal
did not affect the results (data not shown). status and positive Sedlis criteria, we observed a greater
incidence rate of mortality in the group that received

TABLE 2 Proportion of women in the SUCCOR cohort that underwent adjuvant therapy by method of lymph node diagnosis

Lymphad- SNB + lymphad- Adjusted difference™ (95% CI) p

enectomy enectomy
Proportion of women that underwent adjuvant therapy
Overall sample 44.1% 33.8% 10.9% (2.14% to 19.6%) 0.015
Proportion of women that underwent adjuvant therapy in restricted analysis
All women without nodal invasion 38.8% 25.1% 13.7% (5.0% to 22.4%) 0.002
Women without nodal invasion and positive Sedlis criteria 74.5% 43.3% 31.2% (7.3% to 55.1%) 0.011
Women without nodal invasion and negative Sedlis criteria 29.3% 22.8% 6.57% (— 3.75% to 16.9%) 0.212

*Adjusted for surgical approach, use of uterine manipulator, lymphovascular space invasion, parametrial space invasion and conization using the
IPW method. CI confidence interval, SNB sentinel node biopsy

FIG. 2 Nelson—Aalen curve for NELSON-Aalen for Overall Survival
overall survival of women in the (SNB+Lymphadenectomy vs. Lymphadenectomyin NO Sedlis +)
SUCCOR cohort wiFh. negativ.e 0.30 -
nodal status and positive Sedlis — Lymphadenectomy
criteria, based on method of 0.27 1 — SNB4+LA
diagnosis of lymph node metas- 4
: 0.24 HR=3.34; 95% CI: 0.92 - 12.1
tasis (lymphadenectomy versus p=0067 o '
SNB+ lymphadenectomy), 0.21 1
adjusted for surgical approach, % 0.18 4
use of uterine manipulator, k]
lymphovascular space invasion, 3 0154
parametrial space invasion, %j 0.12
and conization using the IPW [

method. SNB sentinel node 0.09 +

biopsy, LA lymphadenectomy, 0.06 - ,_’——_

HR hazard ratio, CI confidence
interval 0.03 1
0.00 |

T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60

Month of follow-up

Number ar risk
Lymphadenectomy 114 112 111 107 100 98 94 93 88 85 80 65 47
SNB+LA 27 27 27 25 24 23 21 19 19 18 16 16 13

TABLE 3 Hazard ratio (HR) and 95% confidence interval (CI) for overall survival of women in the SUCCOR cohort with negative nodal status
and positive Sedlis criteria, associated with method of lymph node invasion diagnosis, additionally adjusted for adjuvant treatment

Lymphadenectomy SNB + lymphadenec- Adjusted margins

tomy (95% CD*
Percentage of events 6.1 % 222 %
Time at risk (person/months) 5,531 1,291
Incidence rate (per 1000 person/month) 1.41 4.76 3.35(- 1.50to
7.69)
HR 95% CI HR 95% CI P
Overall survival 1.00 Ref. 3.49 1.04-11.7 0.042

*Adjusted for surgical approach, use of uterine manipulator, lymphovascular space invasion, parametrial space invasion and conization using the
IPW method. SNB sentinel node biopsy, CI confidence interval, HR hazard ratio
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SNB + lymphadenectomy compared with the lymphad-
enectomy group in the weighted cohort (Fig. 2).

After additionally adjusting for adjuvant treatment
(Table 3), the mortality rate was still greater in the group
of women who underwent SNB + lymphadenectomy (4.76
per 1000 person/month) than in the lymphadenectomy group
(1.41 per 1000 person/month), but the adjusted difference
was non-significant (difference 3.35%, 95% CI —1.50 to 7.69
per 1000 person/month). Nevertheless, this difference trans-
lated to a 3-times greater hazard of death in the SNB+ lym-
phadenectomy group compared with the lymphadenectomy
group (HR 3.49, 95% CI 1.04-11.7, p = 0.042) indepen-
dently of the treatment.

Regarding disease free survival in the group of women
with negative nodal status and positive Sedlis criteria, a
greater incidence rate of relapse was observed in the group

FIG. 3 Nelson—Aalen curve
for disease free survival of
women in the SUCCOR cohort

that underwent SNB + lymphadenectomy than in the lym-
phadenectomy group (Fig. 3).

After additionally adjusting for treatment, we also
observed a greater incidence rate of relapse in women who
underwent SNB + lymphadenectomy (7.72 per 1000 per-
son/month) than in those who underwent lymphadenectomy
(3.03 per 1000 person/month) but the adjusted proportion
did not reach statistical significance (difference 4.69%,
95% CI — 1.57 to 9.23 per 1000 person/month). However,
this difference indicated that women in our sample in the
SNB + lymphadenectomy group had 2.5-fold greater haz-
ard of relapse than those in the group diagnosed using only
lymphadenectomy (HR 2.49, 95% CI 0.98-6.33, p = 0.056)
independently of the treatment (Table 4).

NELSON-Aalen curve for Disease-free Survival

(SNB+Lymphadenectomy vs. Lymphadenectomyin NO Sedlis +)

with negative nodal status and 0407 — Lymphadencctom
positive Sedlis criteria, based on 0354d| ymp Y
method of diagnosis of lymph ' SNB+LA HR=2.55; 95% CI: 0.95-6.85
node metastasis (SNB versus 0.30 4 p=0063
lymphadenectomy), adjusted for ©
surgical approach, use of uterine § 0.25 1
manipulator, lymphovascular ©
space invasion, parametrial S 0.204
space invasion and conization = 0154
using the IPW method. SNB 2
sentinel node biopsy, LA lym- 0.10 4
phadenectomy, HR hazard ratio,
CI confidence interval 0.05
0.00

Number ar risk
Lymphadenectomy 114
SNB+LA 27

T T T T T T T T T T T
10 15 20 25 30 35 40 45 50 55 60

Month of follow-up

107 102 99 96 89 85 81 78 72 59 42
25 23 19 19 17 17 17 16 14 14 11

TABLE 4 Hazard ratio (HR) and 95% confidence interval (CI) for disease free survival of women in the SUCCOR cohort with negative nodal
status and positive Sedlis criteria, associated with method of lymph node invasion diagnosis, additionally adjusted for adjuvant treatment

Lymphadenectomy SNB + lymphad- Adjusted mar-
enectomy gins (95% CI)*
Percentage of events 14.0 % 333 %
Time at risk (person/months) 5,259 1,135
Incidence rate (per 1000 persons/month) 3.03 7.72 4.69 (— 1.50 to
9.23)

HR 95% C1 HR 95% CI P

Disease free survival 1.00 Ref. 2.49 0.98-6.33 0.056

*Adjusted for surgical approach, use of uterine manipulator, lymphovascular space invasion, parametrial space invasion and conization using the
IPW method. SNB sentinel node biopsy, CI confidence interval, HR hazard ratio
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DISCUSSION

In this study we presented the differences in treatment
with adjuvant therapy of women with a FIGO 2009 stage
IB1 cervical cancer who underwent a radical hysterectomy,
according to the method used to diagnose lymph node status.
In the analysis restricted to women with negative nodal inva-
sion, the proportion of women that received adjuvant therapy
was significantly higher in the group of women who under-
went a lymphadenectomy alone than in those who underwent
a SNB + lymphadenectomy. Interestingly, this difference
occurred particularly in women with positive Sedlis criteria.
To our knowledge, this is the first study reporting a signifi-
cant difference in the postoperative management of women
according to the type of diagnostic method used for lymph
node analysis. Despite the need to replicate our results, we
think they hold great importance, given that they identified
a group of women that might be undertreated. Future studies
with larger sample sizes are needed to elucidate whether the
observed difference has an impact on these patients’ disease-
free and overall survival.

As of now, European clinical guidelines support the
consideration of adjuvant therapy in women with stage IB1
cervical cancer, especially if there is a combination of risk
factors such as lymph node involvement, lymphovascular
space invasion, large tumor size, and deep stromal invasion.’
FIGO guidelines also recommend postoperative radiother-
apy in the patients with intermediate risk factors, as they
are associated with a greater risk of relapse.’ Specifically,
patients are considered intermediate risk if they present at
least two of the following characteristics: deep stromal inva-
sion (>1/3), large tumor diameter (2 cm or 4 em®71%1 and
lymphovascular space invasion. A retrospective study car-
ried out by the Gynecologic Oncology Group corroborated
that these clinical characteristics have been associated with
greater risk of relapse.'” Nevertheless, clinical guidelines
also warn the possibility that other clinical factors, differ-
ent from the classical ones, may also be associated with a
greater risk of recurrence: from tumor histology to tumoral
implication of surgical margins.'"!* Despite this evidence, to
our knowledge, the diagnostic method used for lymph node
analysis is not an indicator of neither the risk of relapse nor
the need of adjuvant therapy.

Conversely, FIGO guidelines state that women without
high or intermediate risk factors should not be considered
for postoperative radiotherapy.’ Still, in our study, 29.5% of
node-negative women who did not meet intermediate-risk
criteria in the lymphadenectomy group did receive adjuvant
treatment. A more detailed analysis of each case would
be necessary to determine whether there was an objective
indication for adjuvant therapy or whether these women
were in fact overtreated. However, all in all, these findings
reflect that the indication of adjuvant therapy has not been

standardized and could benefit from a protocol that unifies
its indication.

In addition to its indication, the evidence on the efficacy
of adjuvant therapy is also inconclusive. Until now, it was
believed that adjuvant therapy was effective in prolonging
disease-free survival at the expense of a greater morbid-
ity.® Nevertheless, Cibula et al. published a retrospective
trial in 2018 that found no significant differences, neither in
recurrence pattern nor overall survival between women with
intermediate risk cervical cancer treated exclusively with
surgery versus surgery + adjuvant radiotherapy.'? Naka-
mura et al. reiterated these findings and further associated
radiotherapy with an increased risk of lymphedema.'* More
recently, in 2022, a metaanalysis by Gémez-Hidalgo et al.
did not find significant differences in the disease-free and
overall survival of patients who were or were not treated
with adjuvant therapy, in the studies included.> Nevertheless,
important limitations hamper the findings of the last study:
most importantly the presence of residual confounding, as
the studies were retrospective, and the uneven distribution
of risk factors, which favored the group without adjuvant
treatment. In our analyses, the hazard ratio of recurrence
and of death from the disease were adjusted for the received
treatment (Tables 3, 4). Therefore, the differences in disease-
free survival and overall survival observed between groups
cannot be attributed to the differences in adjuvant treatment.
Indeed, determining the efficacy of adjuvant therapy is a
challenge beyond the scope of this study. Evidence drawn
from the CERVANTES trial will probably help clarify this
controverted subject to better the treatment of patients. ">

In the scheme of risk-benefit attributed to the use of adju-
vant radiotherapy, there are several complications that need
to be closely considered from the acute inflammatory con-
sequences that affect mostly the gastrointestinal tract, to the
chronic ischemic effect on tissues that arises from pelvic
radiation.”!'® Recent cohort studies suggest that 10-20% of
patients that undergo pelvic radiotherapy develop gastro-
intestinal toxicity during a 10-year period.!” Effects range
from radiation enteritis, ileitis, and proctitis that manifest
as diarrhea, bleeding, and urgency; or more severely in the
chronic stages, intestinal necrosis.'®'® Other adverse effects
include hematologic toxicity (leukopenia and lymphope-
nia),’” and more anecdotally, cystitis and vaginal stricture.
Hence, overall, the impact on quality of life is significant,
and must be heavily considered.

When considering the differences in the allocation of adju-
vant therapy between both groups, one possible explanation
for the results is that physicians find a negative result more
reliable if it is determined using SNB. There is a tendency to
believe that lymphadenectomies yield more false negatives
than sentinel node biopsies. In fact, studies show that SNB
has a sensitivity of 88%, with a negative likelihood ratio of
16% in tumors < 2 cm, allowing detection of an additional 8%
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of cases that would go undetected with only hematoxylin and
eosin (H&E) staining.?’ However, in the weighted cohort we
found that the proportion of women with nodal invasion was
similar in both groups. For this reason, we believe that beyond
the increase in diagnostic potential that the SNB holds, a false
sense of security has been attributed to this technique, that
has led to an overconfidence in negative results to the point
of ignoring clinical criteria. Nevertheless, validation studies
are required to compare diagnostic yield of both techniques
so that this belief can be confirmed or discarded.

Likewise, previous studies have suggested a therapeu-
tic benefit from lymphadenectomy, as this technique may
irradicate residual microscopic illness.?! It is important to
note that our study compared women who had undergone
SNB+ lymphadenectomy with women who had undergone
lymphadenectomy alone, so our findings cannot answer that
question. More than 99% of the women in our study had
undergone a lymphadenectomy, and sensitivity analysis
excluding those who had not did not affect the results. There-
fore, the possible therapeutic effect of lymphadenectomy
cannot be used as an explanation for the between groups
differences observed in this study.

The LACC trial showed that women intervened through
laparoscopy had a worse prognosis than those who underwent
a laparotomy.?? In our study, surgical approach was homo-
geneous in both groups after [IPW, meaning that this factor
could not be held accountable for the results we found. More-
over, the SUCCOR study shed light on the role of the uterine
manipulator in a worse overall outcome and the favourable
effect of the use of protective maneuvers.? Still, both groups
were similar in these regards. Along with this, the type of
radical hysterectomy was also balanced between both groups
in the weighted cohort and, therefore, could not be considered
as an explanation for the observed differences in prognosis.

This study has several strengths. Firstly, we managed a
large sample size, which provided sufficient statistical power
to draw significant results. Secondly, we used inverse prob-
ability weighting to adjust for potential confounders and
obtained a weighed cohort in which the comparison groups
were similar in sociodemographic and clinical characteristics.
Thirdly, this is a multicentric study, with the participation of
126 institutions from 29 European countries, which offers a
greater diversity of data and provides greater external valid-
ity to our results. On the other hand, we must acknowledge
some limitations to our study. Firstly, the retrospective design
of the study allows for misclassification bias. However, data
was extracted from medical records, most of them computer-
ized, which allows us to assume their validity. Secondly, using
IPW artificially standardizes a pseudopopulation based on the
variables included in the propensity score. Thirdly, the sample
size in the group with negative nodal invasion and positive
Sedlis criteria was smaller than ideal for adequate statistical
power. Since our results were still significant, we encourage

further studies with a larger sample size to replicate our find-
ings. Lastly, since this is an observational study, we cannot
discard the possibility of residual confounding. However, in
cases where clinical trials are not feasible, the best possible
evidence is obtained from observational studies with adequate
follow-up of participants and close control of confounding.**

In conclusion, in the SUCCOR cohort, the proportion of
women with intermediate-risk factors and nodal involvement
was similar in both the lymphadenectomy and SNB + lym-
phadenectomy groups. Nevertheless, adjuvant therapy was
administered more frequently in the lymphadenectomy
group. Regarding prognosis, women with negative nodal
status and positive Sedlis criteria who underwent lymphad-
enectomy presented better overall survival and a margin-
ally better disease-free survival than those who underwent
SNB + lymphadenectomy independently of the treatment
received. In this scenario, we do believe that it is necessary
to review the recommendations of clinical practice guide-
lines regarding adjuvant treatment of women with FIGO
2009 IB1 cervical cancer and their implementation.
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