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¢ In early-stage cervical cancer, laparoscopic radical hysterectomy had worse disease-free survival.
o After adjustment for adjuvant treatment, more recurrence and death were observed in laparoscopy.
 The findings from this study are not sufficient to recommend laparoscopy in tumors less than 2 cm.

ABSTRACT

Introduction Recent evidence has shown adverse
oncological outcomes when minimally invasive surgery is
used in early-stage cervical cancer. The objective of this
study was to compare disease-free survival in patients
that had undergone radical hysterectomy and pelvic
lymphadenectomy, either by laparoscopy or laparotomy.
Methods We performed a multicenter, retrospective
cohort study of patients with cervical cancer stage IA1
with lymph-vascular invasion, IA2, and IB1 (FIGO 2009
classification), between January 1, 2006 to December
31,2017, at seven cancer centers from six countries. We
included squamous, adenocarcinoma, and adenosquamous
histologies. We used an inverse probability of treatment
weighting based on propensity score to construct a
weighted cohort of women, including predictor variables
selected a priori with the possibility of confounding the
relationship between the surgical approach and survival.
We estimated the HR for all-cause mortality after radical
hysterectomy with weighted Cox proportional hazard
models.

Results A total of 1379 patients were included in the
final analysis, with 681 (49.4%) operated by laparoscopy
and 698 (50.6%) by laparotomy. There were no
differences regarding the surgical approach in the rates
of positive vaginal margins, deep stromal invasion, and
lymphovascular space invasion. Median follow-up was
52.1 months (range, 0.8-201.2) in the laparoscopic group
and 52.6 months (range, 0.4-166.6) in the laparotomy
group. Women who underwent laparoscopic radical
hysterectomy had a lower rate of disease-free survival
compared with the laparotomy group (4-year rate, 88.7%
vs 93.0%; HR for recurrence or death from cervical
cancer 1.64; 95% Cl 1.09-2.46; P=0.02). In sensitivity
analyzes, after adjustment for adjuvant treatment, radical
hysterectomy by laparoscopy compared with laparotomy
was associated with increased hazards of recurrence

or death from cervical cancer (HR 1.7; 95% Cl 1.13 to
2.57; P=0.01) and death for any cause (HR 2.14; 95% Cl
1.05-4.37; P=0.03).

Conclusion In this retrospective multicenter study,
laparoscopy was associated with worse disease-free
survival, compared to laparotomy.

INTRODUCTION

Cervical cancer is the fourth leading oncological
cause of death in women worldwide, with an esti-
mated 569 847 new cases and 311 365 deaths per
year. The greatest burden of the disease occurs in less
developed regions of the world, where it accounts for
almost 12% of all female cancers.' The preferred
management for cervical cancer with International
Federation of Gynecology and Obstetrics (FIGO) 2009
stage IA1 with lymph vascular invasion, 1A2, and IB1
in women without a desire for fertility preservation is
radical hysterectomy with pelvic lymph node assess-
ment.2 After the introduction of minimally invasive
surgery, there was an increase in the use of this
approach supported by a lower morbidity and similar
oncological outcomes, compared with open surgery.*

A recent phase Ill randomized clinical trial demon-
strated that minimally invasive radical hysterectomy
was associated with lower rates of disease-free
survival and overall survival, compared with abdominal
radical hysterectomy among women with early-stage
cervical cancer.’ These findings were reproduced in a
large cohort study, in which the authors demonstrated
that the adoption of minimally invasive surgery for
early-stage cervical cancer coincided with a decline
in the 4-year relative survival rate.®
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After the publication of these studies, several authors have
published their results regarding the oncological impact of the
surgical approach, showing similar findings for patients undergoing
minimally invasive surgery when compared with open surgery.”1
However, in some centers, reference for the management of
cervical cancer, especially in Latin America, had not been evalu-
ated. The main objective of this study was to compare the year
disease-free survival in patients with early-stage cervical cancer
who underwent radical hysterectomy and pelvic lymphadenectomy
either by laparoscopy or laparotomy.

METHODS

Study population

We conducted a multicenter retrospective cohort study in seven
reference centers for cervical cancer management from six coun-
tries: Instituto Nacional de Cancerologia (Bogota, Colombia), Insti-
tuto de Cancerologia Las Américas (Medellin, Colombia), Instituto
Nacional de Cancerologia-INCAN (México), Hospital Italiano (Buenos
Aires, Argentina), Foundazione IRCCS Istituto Nazionale Tumori
(Milan, Italy), Instituto Nacional de Enfermedades Neoplasicas-
INEN (Peru), and Hospital Universitario La Paz (Madrid, Spain). IRB
approval was obtained in each institution.

Patients diagnosed with an early-stage cervical cancer who
underwent a radical hysterectomy and pelvic lymphadenectomy,
either by minimally invasive surgery or the open approach were
identified from January 1, 2006 to December 31,2017. We included
patients older than 18 years, with diagnosis of stage IA1 with
lymph vascular invasion, 1A2, and IB1 (FIGO 2009 classification).z2
Histologies included were: squamous, adenocarcinoma, or adenos-
quamous. Patients with non-radical hysterectomy, laparoscopic-
assisted vaginal radical hysterectomy, robotic radical hysterectomy,
abandoned surgery due to intraoperative findings, radical hyster-
ectomy for stage Il endometrial cancer, patients that received
neoadjuvant chemotherapy prior to surgical treatment, women
who underwent fertility-preserving treatment, cervical cancer diag-
nosed during pregnancy, prior or concurrent neoplasia at the time
of diagnosis, and patients registered in a prospective controlled
trial were excluded. Pre-operative imaging (MRI, CT, or ultrasound)
was performed according to availability in each institution. Radical
hysterectomy type B or C according to the Querleu—Morrow classifi-
cation was performed according to the local institutional protocol.2
In all laparoscopic radical hysterectomy cases, a uterine manip-
ulator was used, which was chosen at the surgeon’s discretion.
In all patients, pelvic lymphadenectomy without sentinel lymph
node mapping was performed. Adjuvant treatment was provided in
each center according to Sedlis'?* and Peters'?® criteria (with radio-
therapy or radiotherapy plus chemotherapy, respectively).

Data collection

The collection and audit of the quality of the data was carried
out in two phases. First, the data were extracted by a coordi-
nator, collected in the Research Electronic Data Capture (REDCap)
software, and audited by the researcher from each participating
center. Subsequently, a central verification of the information was
carried out in the Data Analysis Unit of the Instituto Nacional de
Cancerologia, comparing the medical records with the REDCap
data. Clinical information, final pathology reports, the need for
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adjuvant treatment, recurrence rate, and vital status were included.
The preoperative tumor size was registered as <2 cm and >2
cm according to the size determined by physical examination, as
allowed by the FIGO 2009 classification. The pathology data in each
center was reviewed by an expert in gynecological malignancies.
Data are available on reasonable request.

Statistical analysis

The exposure of interest was the initial treatment approach of lapa-
roscopy vs laparotomy. We performed an intent-to-treat analysis,
in which patients who had initial laparoscopy were included even
if they were converted to an open procedure. The primary outcome
of interest was disease-free survival, calculated from the time of
surgery to the date of recurrence or death from cervical cancer.
Recurrence diagnosis date with biopsy or imaging studies was
extracted from the medical record. Overall survival was calculated
from the time of surgery to death for any cause. Patients were
censored at the time of the last oncological medical visit recorded
in their clinical history if they did not have the event or had been
lost to follow-up. Additional outcomes included lymph node count,
frequency of positive lymph nodes, parametrial involvement, and
positive surgical margins. Control variables included age at diag-
nosis (22—39, 40-49, 50-59,>=60), year of diagnosis (2006-2008
vs 2009-2011 vs 2012-2014 vs 2015-2017), stage (IA1 with
lymphovascular space invasion vs IA2 vs IB1), histology (squamous
vs adenocarcinoma vs adenosquamous), grade (grade 1, grade 2,
grade 3), tumor size (<2 cm vs >2 ¢m), cone biopsy (yes, no), and
adjuvant treatment (yes, no). Missing values were included for each
variable as a separate group.

We compared categorical variables using x2 tests and contin-
uous variables using independent sample t-tests in the unweighted
cohort. In the main patient-level analysis we used inverse proba-
bility of treatment weighting based on propensity score to construct
a weighted cohort of subjects who differed with respect to surgical
approach but were otherwise similar on other measured char-
acteristics.?? 2" To calculate the inverse probability of treatment
weighting, we estimated each patient’s propensity to undergo
laparoscopic radical hysterectomy using a logistic regression
model that included predictor variables selected based on their a
priori possibility of confounding the relationship between surgical
approach and survival (age, year of diagnosis, stage, histology,
grade, tumor size). We assigned patients who underwent laparo-
scopic radical hysterectomy a weight of 1/ (propensity score) and
those who underwent a laparotomy a weight of 1/ (1-propensity
score).?® To reduce the variability in the inverse probability of treat-
ment weighting models, we used stabilized weights as suggested
by Robins et al.?® To ensure the weighted cohort was balanced
on observed covariates, we calculated absolute standardized
differences, and considered a difference of 0.1 or less to be well
balanced.”®

The comparison of the distributions of categorical variables
was done using weighted logistic regression models in the cohort
after inverse probability of treatment weighting. Survival, periop-
erative, and pathologic outcomes were evaluated for approach.
We compared disease-free survival and all-cause mortality using
inverse probability of treatment weighting log-rank test, and plotted
weighted survival functions.®® We estimated the HR for disease-free
survival and all-cause mortality after minimally invasive surgery
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Figure 1 Population flowchart.

radical hysterectomy, relative to laparotomy, with weighted Cox
proportional hazard models.

In the intention-to-treat population, we performed several sensi-
tivity analyzes assessing the robustness of the findings observed
in the main analysis. To ensure that treatment-related differences
in survival were not confounded by differential use of adjuvant
therapy, we refitted the survival model after including postoperative
treatment as a covariate (radiotherapy, chemoradiotherapy, chemo-
therapy, or no further treatment). We repeated analyzes stratified by
tumor size (<2 cm vs. >2 c¢m) in the propensity-balanced cohorts
groups, using weighted Cox proportional hazard models: we also
tested for the interaction of treatment approach by size in sepa-
rate models. The proportional hazards assumption was verified in
the models for approach. In addition, an analysis was performed
including in the model the variable control residual postconization
disease (yes, no), defined as the presence of residual tumor in
the surgical specimen of radical hysterectomy, having previously
performed a conization, through multiple imputation. Finally, we
repeated the analysis with centers that performed more than 10
radical hysterectomies per year.

Significance levels of =5% were used for all hypothesis tests.
The statistical analysis of the information was performed in the
statistical software R- project version 3.6.2 (Vienna, Austria; http://
www.R-project.org/), and SAS Enterprise Guide version 7.11.

RESULTS

A total of 1385 patients among all institutions underwent a radical
hysterectomy and pelvic lymphadenectomy (Figure 1). Until 2012,
the majority of cases were performed by laparotomy (n=453; 61.4%)
compared with laparoscopy (n=285; 38.6%), but since 2013 there
was a higher frequency of laparoscopy (n=403; 62.3%) vs lapa-
rotomy (n=244; 37.7%) (Figure 2). The number of cases performed
by approach in each center is shown in the Online supplemental

Approach

[l Open
Il Laparoscopic

1004

Cases

2006 2007 2008 2009 20102011 20122013 2014 20152016 2017
Year

Figure 2 Procedure by approach during the study follow-
up.

material. Cases were done concurrently in all centers using the two
approaches during the study period (online supplemental Table S1).

The demographic and clinical characteristics before and after
propensity score balancing are shown in Table 1. For the inverse
probability of treatment-weighting analysis, 1379 patients were
included, of whom 681 (49.4%) patients underwent surgery by
laparoscopy and 698 (50.6%) by laparotomy. Seven (1.0%) patients
in the laparoscopy group were converted to laparotomy. In the
balanced cohort, there were missing data by approaches (laparos-
copy vs laparotomy) for the variables' histological grade (10% vs
9.5%, P=0.98), tumor size (2.4% vs 2.2%, P=0.92), cone biopsy
0.2% vs 0.2%, P=0.99),and adjuvant treatment (0.1% vs 0.5%,
P=0.41), respectively, without differences.

Regarding postoperative pathology in the weighted cohort, when
comparing patients in the laparoscopy vs laparotomy group, there
were no differences in the rates of positive vaginal margins (4.0%
vs 6.0%, P=0.09), deep stromal invasion (more than two-thirds of
cervical stroma) (19.3% vs 11.7%, P=0.45), and lymphovascular
space invasion (26.1% vs 27.3%, P=0.95). In the laparotomy group,
the rates of pelvic lymph node involvement were lower (8.0% vs
11.3% P=0.04). The median number of pelvic nodes removed was
18 (range, 1-55) in the laparoscopy group and 19 (range, 1-79) in
the laparotomy group (P=0.054).

Recurrence rate in the overall cohort was 7.1% (n=98). Of the
patients, 64.3% (n=63) were operated by laparoscopy and 35.7%
(n=35) by laparotomy. Regarding tumor size, 59.2% (n=58) were
recurrences in patients with <2 cm and 40.8% (n=40) in >2 cm.
A different recurrence pattern was found between the groups, with
local presentation in 22.5% of patients (n=16 laparoscopy and n=6
laparotomy), regional 20.4% (n=13 laparoscopy and n=7 lapa-
rotomy), distant 18.4% (n=11 laparoscopy vs n=7 laparotomy),
and multiple 38.8% (n=23 laparoscopy vs n=15 laparotomy),
respectively (P=0.042). The median time to recurrence was similar
between groups, 24 months (range, 2.27—-124) in the laparoscopy
group vs 21.9 months (range, 1.08-54) in the laparotomy group
(P=0.29). Online supplemental Table S2 shows the rate of recur-
rence by centers and approach. Death rate in the overall cohort
was 2.5% (n=35). Regarding tumor size, 68.6% (n=24) were recur-
rences in patients with <2 cm and 31.4% (n=11) in >2 cm.
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Table 1 Characteristics of patients for surgical approach, before and after inverse probability of treatment weighting

Cohort before inverse probability of

treatment Cohort after inverse probability of treatment
weighting weighting™
Laparotomy Laparoscopy Laparotomy Laparoscopy
Characteristic (n=697) (n=688) P-value  (n=698) (n=681) P-value*
Age <0.001 0.949
22-39 145 (20.8%) 230 (33.4%) 188 (26.9%) 187 (27.5%)
40-49 190 (27.3%) 230 (33.4%) 214 (30.6%) 211 (31.0%)
50-59 198 (28.4%) 168 (24.4%) 185 (26.6%) 183 (26.8%)
>=60 164 (23.5%) 60 (8.7%) 111 (15.9%) 100 (14.7%)

FIGO stage 0.244 0.926
1A1 15 (2.2%) 9 (1.3%) 12 (1.7%) 10 (1.5%)

A2 35 (56.0%) 45 (6.5%) 42 (6.0%) 40 (5.9%)
1B1 647 (92.8%) 634 (92.2%) 644 (92.3%) 631 (92.6%)

Histology 0.373 0.926
Adenocarcinoma 196 (28.1%) 214 (31.1%) 208 (29.8%) 206 (30.3%)
Adenosquamous 4 (4.9%) 7 (3.9%) 8 (4.0%) 24 (3.6%)

Squamous 467 (67.0%) 447 (65.0%) 462 (66.3%) 451 (66.2%)

Histological grade <0.001 0.983
Grade 1 71 (10.2%) 141 (20.5%) 104 (15.0%) 106 (15.6%)

Grade 2 437 (62.7%) 388 (56.4%) 420 (60.2%) 409 (60.0%)
Grade 3 104 (14.9%) 102 (14.8%) 104 (14.9%) 102 (15.0%)
Missing 85 (12.2%) 57 (8.3%) 69 (10.0%) 65 (9.5%)

Tumor size 0.651 0.925
<=2 cm 490 (70.3%) 489 (71.1%) 492 (70.6%) 486 (71.3%)
>2 cm 194 (27.8%) 182 (26.5%) 188 (27.0%) 181 (26.5%)

Missing 13 (1.9%) 17 (2.5%) 17 (2.4%) 15 (2.2%)

Cone biopsy 0.652 0.993
Yes 268 (38.5%) 277 (40.3%) 273 (39.1%) 266 (39.1%)

No 428 (61.4%) 409 (59.4%) 423 (60.7%) 413 (60.7%)
Missing 1(0.1%) 2 (0.3%) 1(0.2%) 2 (0.2%)

Year of procedure <0.001 0.977
2006-2008 127 (18.2%) 57 (8.3%) 93 (13.3%) 86 (12.7%)
2009-2011 254 (36.4%) 160 (23.3%) 210 (30.1%) 203 (29.9%)
2012-2014 184 (26.4%) 253 (36.8%) 220 (31.5%) 217 (31.8%)
2015-2017 132 (18.9%) 218 (31.7%) 174 (25.0%) 175 (25.7%)

Adjuvant treatment 0.028 0.409

Yes 233 (33.4%) 193 (28.1%) 214 (30.7%) 199 (29.2%)
No 463 (66.4%) 490 (71.2%) 482 (69.1%) 479 (70.3%)
Missing 1 (0.1%) 5 (0.7%) 1(0.1%) 3(0.5%)

*The P-values were calculated by inverse probability of treatment-weighted logistic-regression models. Bold P-values are statistically

significant.

TCounts in the weighted cohort may not sum to expected totals owing to rounding.

Survival functions in the inverse probability of treatment-
weighted cohort for women who underwent radical hysterectomy
by laparoscopy and laparotomy are plotted in Figure 3. Median
follow-up in the propensity-balanced cohort was 52.1 months
(range, 0.8—201.2) for those who underwent laparoscopy and 52.6

months (range, 0.4—166.6) for those who underwent laparotomy.
Women who underwent laparoscopic radical hysterectomy had
inferior disease-free survival compared with those who underwent
laparotomy (4-year rate, 88.7% vs 93.0%; HR 1.64; 95% Cl 1.09 to
2.46; P=0.02). The risk of recurrence or death from cervical cancer
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Figure 3
(B) overall survival.

within 4 years of surgery was 11.3% vs 7%, respectively. No differ-
ences were found by approaches in the risk of death for any cause
(HR 2.04; 95% Cl 1.00 to 4.16; P=0.06). Cumulative incidence of
death for any cause at 4 years of diagnosis was 4.4% for laparos-
copy vs 2% for laparotomy.

In sensitivity analyzes, after adjustment for adjuvant treatment,
radical hysterectomy by laparoscopy compared with laparotomy
was associated with increased hazards of recurrence or death from
cervical cancer (HR 1.7; 95% Cl 1.13 to 2.57; P=0.01) and death
for any cause (HR 2.14; 95% Cl 1.05-4.37; P=0.03)(Figure 4).
We repeated analyzes stratified by tumor size in the propensity-
matched groups, and we also tested for the interaction of treat-
ment approach by tumor size and treatment approach by period of
diagnosis in separate models. Results differed slightly after strat-
ifying by tumor size. For tumors<2 cm (n=486 laparoscopy and
n=492 laparotomy), there was not a statistically significant differ-
ence when comparing disease-free survival (HR 1.44; 95% Cl 0.85
to 2.45; P=0.18), although the patients had a higher risk of death
after laparoscopic radical hysterectomy (HR 2.44 95% Cl 1.05 to
5.67; P=0.04). In tumors larger than 2 cm (n=181 laparoscopy
and n=188 laparotomy), a higher risk of recurrence was identi-
fied in the laparoscopic surgery group (HR 2.44; 95% Cl 1.25 to
4.76; P=0.009), although we did not identify a difference in overall
survival by approach (HR 1.88; 95% Cl 0.45 to 7.79; P=0.39).
These differences were not statistically significant: disease-free

Subgroup Hazard ratio for death for any cause with laparoscopy (95% IC)
All cohort ——. 2.14(105-437)
Tumor less 2 cms * _—. 2.44(1.05-5.67)
Tumor more 2 cms * - 1.88(0.45-7.79)
1 (L
10
Subgroup Hazard ratio for recurrence o death from cervical cancer with
laparoscopy (95% IC)
All ohort p— 170(1.13-2.57)
Tumor less 2 cms ** T— 1.44(0.85-2.45)
Tumor more 2 cms ** ——- 2.04(1.25-4.76)
[ I (L

Laparoscopy better

Laparotomy better

Figure 4 Multivariate Cox modeling adjusted for adjuvant
treatment — overall survival and disease-free survival. *P-
value for interaction=0.57. **P-value for interaction=0.26

Inverse probability of treatment-weighted survival curves according to surgical approach. (A) disease-free survival.

survival P-value for interaction=0.26 and overall survival P-value
for interaction=0.57 (Figure 4).

When analyzing the presence of residual postconization disease
within the model, worse oncological outcomes were observed with
respect to recurrence and death from cervical cancer (HR 1.6; 95%
Cl 1.07 to 2.41; P=0.024) and death for any cause (HR 1.96; 95%
Cl 0.96 to 3.99; P=0.06), regardless of tumor size (online supple-
mental material, Figure 1).

A separate analysis was conducted in a propensity-balanced
cohort of centers that performed more than 10 cases of radical
hysterectomy per year (n=5). The analysis included 1234 cases,
and there was no difference in disease-free survival (HR 1.30;
95% Cl 0.82 to 2.07; P=0.30) and overall survival (HR 2.12; 95%
Cl 0.95 to 4.73; P=0.07) by surgical approach. Also, we did not
find differences according to preoperative tumor size in hazards of
recurrence and death from cervical cancer (<2 cm: HR 1.02; 95%
Cl 0.56 to 1.83; P=0.95.>2 cm: HR 1.90; 95% CI 0.84 to 4.32;
P=0.20), and death for any cause (>2 cm: HR 2.09; 95% Cl 0.87
to 5.03; P=0.09.>2 cm: HR 2.30; 95% Cl 0.31 to 16.8; P=0.52),
respectively (online supplemental materials, Figures 2 and 3).

DISCUSSION

Summary of main results

Our study showed that patients who underwent a laparoscopic
radical hysterectomy had worse disease-free survival compared
with those that underwent a laparotomy. Additionally, in sensitivity
analyzes, after adjustment for adjuvant treatment and the pres-
ence of postconization residual disease, we observed a higher
risk of recurrence and death in the laparoscopy group. We could
not demonstrate such differences when low-volume centers were
excluded from the analysis.

Results in the context of published literature

Although observational studies do not provide the same level of
evidence regarding the benefits of treatment approach as rand-
omized controlled trials, several retrospective studies have
confirmed the increased risk of recurrence and death of laparos-
copy compared with open surgery in patients undergoing radical
hysterectomy for early cervical cancer. These studies include
population-based analyzes,® ' ' single institution studies,” ®
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multicenter series,® "'"'8 2 2" and a meta-analysis of high-quality

observational studies.®' Despite the consistent findings observed
in these studies with the LACC trial,® a smaller number of series
have not identified differences in recurrence or survival.*~8 Differ-
ences in analytical approach, number of patients included, surgical
technique, and follow-up time, could explain, at least in part these
differences. Similarities and differences among studies that used
propensity-score methods (including the current one) are shown in
online supplemental Table S3.

The role of tumor size has important clinical implications. Prior
studies have suggested that in women with tumors less than 2
cm, laparoscopy might not be associated with worse oncological
outcomes compared with open surgery,” 811 1419323436 3940 yyjje
other authors have described worse results for minimally invasive
surgery.® 1213

However, it is important to consider the method of estimating
tumor size to critically evaluate these studies.*! In the current study,
tumor size was assessed by clinical examination in all the patients,
as recommended by the FIGO 2009 cervical cancer classification.??
However, the inaccuracy of clinical staging and better imaging
performance for tumor size estimation have been established.
Therefore, it is possible that studies that primarily assessed tumor
size by clinical examination can lead to erroneous estimates.*?
Furthermore, previous studies that evaluated the impact of surgical
approach on tumor size (<2 cm) were either not designed to assess
this subgroup of patients or do not have the power to detect a
difference in this group. In the current study, although not all the
results of the stratified analysis are statistically significant, it is
important to highlight that all the hazard ratios indicate a worse
outcome with laparoscopy. When the presence of residual post-
conization disease was considered, laparoscopy had a higher risk
of recurrence and death. The interaction term was not statistically
significant, suggesting that in our cohort, the adverse effect of lapa-
roscopy on either disease-free or overall survival did not depend
on tumor size. Current evidence, including the findings from this
study, is not sufficient to recommend laparoscopy in tumors less
than 2 cm.

Among the hypotheses related to the negative oncological
impact of minimally invasive surgery, the use of a uterine manip-
ulator has been proposed. Chiva et al®' presented the results of
a cohort study involving 582 women of 23 European countries. A
propensity-matching score was performed for the analysis. The use
of a manipulator was associated with a worse disease-free survival
in the minimally invasive surgery group (HR 2.38; 95% CI: 1.32 to
4.29). However, it should be noted that in that study the design was
not aimed at determining whether the uterine manipulator use was
associated with oncologic outcomes. In addition, reasons for selec-
tion of the uterine manipulator were not specified. This aspect was
not evaluable in our study, since in all cases a uterine manipulator
was used to perform laparoscopic radical hysterectomy.

The association between surgical volume and oncological
outcomes in women with early-stage cervical cancer has also
been investigated. Matsuo et al*® found that surgery at high-
volume centers (105 surgeries or more over a 5-year period)
remained an independent prognostic factor for decreased recur-
rence (adjusted HR 0.69, 95% CI 0.57 to 0.84, P<0.001) and
all-cause mortality (adjusted HR 0.75, 95% CI 0.59 to 0.95,
P=0.016) compared with surgery at mid- and low-volume
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centers. Contrary to these findings, Aviki et al** evaluated the
oncological outcomes based on hospital surgical volume. High
volume was defined as the performance of 6-20 hysterectomies
in the prior year. The authors found that hospital volume was not
an independent predictor of mortality. However, about 75% of the
centers performed five or fewer cases of radical hysterectomy
per year and thus may not be a true representation of the popu-
lation of interest. It is also worth noting that the number of cases
per surgeon were not included in these studies. Finally, Cusimano
et al performed a population-based retrospective cohort study of
cervical cancer patients undergoing primary radical hysterec-
tomy from 2006 to 2017 in Canada.'® Technique-specific volume
was defined as the number of simple and radical hysterectomies
performed by the patient’s surgeon with the selected approach in
the 1 year prior to the index procedure. Cervical cancer volume
was defined as the number of hysterectomies of any type (simple
and radical) or approach (minimally invasive and open) performed
for cervical cancer in the 2 years prior to the index procedure.
Neither technique-specific volume (death HR, 0.70; 95% Cl, 0.45
to 1.07; recurrence HR, 0.79; 95% CI, 0.49 to 1.28) nor cervical
cancer volume (death HR, 0.88; 95% Cl, 0.46 to 1.68; recurrence
HR, 1.17; 95% Cl, 0.73 to 1.87) were significantly associated
with oncologic outcomes in their final models.

In our cohort, among five centers that performed more than
10 cases per year, there were no differences in disease-free and
overall survival by surgical approach or tumor size. While our
results are intriguing, these findings should be interpreted with
caution. Surgical volume limit was not established, as recom-
mended for this type of analysis,** * and the number of proce-
dures/years was selected by consensus. The change in surgical
volume over time in each center, and the volume of cases per
surgeons was not analyzed. Furthermore, the number of cases
per approach was different between centers, and due to the
small number of patients in the “low volume” centers, we were
unable to compare outcomes with “high volume” centers.

Strengths and weaknesses

This study is a large multicentric cohort that evaluated long-term
outcomes of laparoscopy for early stage cervical cancer, including
centers in Latin America and Europe. However, we recognize a
number of limitations, including the retrospective nature of the
study, the lack of robot-assisted laparoscopy cases, since there
was no availability of robotic platform in some participant’s insti-
tutions, the difference in proportion of open and laparoscopic
cases across centers, and the difference in surgical volume
among institutions (online supplemental Table S1). Additionally,
although we used the inverse probability of treatment weighting
based on the propensity score, this method has limitations, such
as the inability to assess “unmeasured” factors involved in the
treatment selection of the study population.*®

Implications for practice and future research

The available information has led the National Comprehensive
Cancer Network (NCCN),? the European Society of Gynaecological
Oncology (ESGO),*® FIGO,* and the European Society for Medical
Oncology (ESMO0),*® to state that open radical hysterectomy should
be considered the standard of care in the management of patients
with early-stage cervical cancer. Given the controversy generated
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by the LACC trial, and the retrospective evidence from several
studies that have shown similar outcomes, some groups have
designed prospective clinical trials.** %

CONCLUSIONS

In summary, in this retrospective multicenter study, the laparo-
scopic approach for early-stage cervical cancer was associated
with a higher risk of recurrence and also a higher risk of death after
adjustment for adjuvant treatment.

Until new results are obtained from prospective studies, patients
should be informed of the increased risk of recurrence and death
associated with laparoscopy prior to the decision on the approach
in managing their disease.

Author affiliations

'Department of Gynecologic Oncology, Instituto Nacional de Cancerologia, Bogota,
Colombia

2Department of Gynecology and Obstetrics, Section of Gynecologic Oncology,
Fundacion Santa Fe de Bogota, Bogota, Colombia

®Departments of Gynecologic Oncology and Reproductive Medicine and Health
Services Research, University of Texas M.D. Anderson Cancer Center, Houston,
Texas, USA

“Department of Gynecologic Oncology, Instituto Nacional de Cancerologia, Mexico
City, Mexico

SDepartment of Gynecologic Oncology, Instituto de Cancerologia Las Américas,
Medellin, Colombia

®Gynecology Oncology, Hospital Italiano de Buenos Aires, Buenos Aires, Argentina
"Department of Gynecologic Oncology, Fondazione IRCCS Istituto Nazionale dei
Tumori, Milan, ltaly

8Department of Gynecologic Oncology, Instituto Nacional de Enfermedades
Neoplasicas (INEN), Lima, Peru

%Gynecologic Oncology Unit. La Paz University Hospital, La Paz University
Hospital—IdiPAZ, Madrid, Spain

'%Gynecologic Oncology, Clinica Astorga, Professor Universidad Pontificia
Bolivariana, Medellin, Colombia

Twitter Fabio Martinelli @DrFMartinelli and Milagros Perez @dramilagrospqGO

Contributors Study design: JR, RP, GR, DI, W, DO, IZ, FM. Data acquisition: JS,
MH, MH, AH, JS, W, FN. Central audit: JS, MH. Data interpretation: JAR, JR, SF, RP.
Manuscript writing: JR, JAR, RP. Manuscript review: JR, JAR, JS, DI, GR, DO, WV, IZ,
JS, SF, FN, AL, RP.

Funding This study was not supported by any person or institution.
Competing interests None declared.

Patient consent for publication Not required.

Ethics approval IRB in each participant institution.

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available upon reasonable request.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

ORCID iDs

Juliana Rodriguez http://orcid.org/0000-0002-5472-4093

Gabriel Jaime Rendon Pereira http://orcid.org/0000-0002-7536-0567
Diego Odetto http://orcid.org/0000-0003-3129-2969

Fabio Martinelli http://orcid.org/0000-0002-4863-1747

Jose Martin Saadi http://orcid.org/0000-0003-3371-5072

Florencia Noll http://orcid.org/0000-0003-4815-3914
Rene Pareja http://orcid.org/0000-0003-0093-0438

REFERENCES

1

20

Bray F, Ferlay J, Soerjomataram |, et al. Global cancer statistics
2018: GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries. CA Cancer J Clin 2018;68:394-424.
NCCN. Guidelines version 1.2020 cervical cancer. Available:
https://www.nccn.org/professionals/physician_gls/pdf/cervical.pdf
[Accessed 30 May 2020].

Ramirez PT, Slomovitz BM, Soliman PT, et al. Total laparoscopic
radical hysterectomy and lymphadenectomy: the M. D. Anderson
Cancer Center experience. Gynecol Oncol 2006;102:252-5.

Wang Y-zhou, Deng L, Xu H-cheng, et al. Laparoscopy versus
laparotomy for the management of early stage cervical cancer. BMIC
Cancer 2015;15:928.

Ramirez PT, Frumovitz M, Pareja R, et al. Minimally invasive versus
abdominal radical hysterectomy for cervical cancer. N Engl J Med
2018;379:1895-904.

Melamed A, Margul DJ, Chen L, et al. Survival after minimally
invasive radical hysterectomy for early-stage cervical cancer. N Engl/
J Med 2018;379:1905-14.

Kim SI, Cho JH, Seol A, et al. Comparison of survival outcomes
between minimally invasive surgery and conventional open surgery
for radical hysterectomy as primary treatment in patients with stage
IB1-11A2 cervical cancer. Gynecol Oncol 2019;153:3-12.

Doo DW, Kirkland CT, Griswold LH, et al. Comparative outcomes
between robotic and abdominal radical hysterectomy for IB1 cervical
cancer: results from a single high volume institution. Gynecol Oncol
2019;153:242-7.

Paik ES, Lim MC, Kim M-H, et al. Comparison of laparoscopic

and abdominal radical hysterectomy in early stage cervical cancer
patients without adjuvant treatment: ancillary analysis of a Korean
Gynecologic Oncology Group study (KGOG 1028). Gynecol Oncol
2019;154:547-53.

Cusimano MC, Baxter NN, Gien LT, et al. Impact of surgical
approach on oncologic outcomes in women undergoing

radical hysterectomy for cervical cancer. Am J Obstet Gynecol
2019;221:619.e1-619.e24.

Kim SI, Lee M, Lee S, et al. Impact of laparoscopic radical
hysterectomy on survival outcome in patients with FIGO stage IB
cervical cancer: a matching study of two institutional hospitals in
Korea. Gynecol Oncol 2019;155:75-82.

Uppal S, Gehrig PA, Peng K, et al. Recurrence rates in patients with
cervical cancer treated with abdominal versus minimally invasive
radical hysterectomy: a multi-institutional retrospective review study.
J Clin Oncol 2020;38:1030-40.

Chen X, Zhao N, Ye P, et al. Comparison of laparoscopic and open
radical hysterectomy in cervical cancer patients with tumor size <2
cm. Int J Gynecol Cancer 2020;30:564-71.

Pedone Anchora L, Turco LC, Bizzarri N, et al. How to select
early-stage cervical cancer patients still suitable for laparoscopic
radical hysterectomy: a propensity-matched study. Ann Surg Oncol
2020;27:1947-55.

Chen C, Liu P, Ni Y, et al. Laparoscopic versus abdominal radical
hysterectomy for stage IB1 cervical cancer patients with tumor

size < 2 cm: a case-matched control study. Int J Clin Oncol
2020;25:937-47.

He J, Hao M, Liu P, et al. Comparison of laparoscopic and
abdominal radical hysterectomy for early stage cervical cancer:
oncologic outcomes based on tumor diameter. Int J Gynecol Cancer
2020;30:1308-16.

Hu TWY, Huang Y, Li N, et al. Comparison of laparoscopic versus
open radical hysterectomy in patients with early-stage cervical
cancer: a multicenter study in China. Int J Gynecol Cancer
2020;30:1143-50.

Li P, Liu P, Yang Y, et al. Hazard ratio analysis of laparoscopic radical
hysterectomy for IA1 with LVSI-IIA2 cervical cancer: identifying

the possible contraindications of laparoscopic surgery for cervical
cancer. Front Oncol 2020;10:1002.

Chen B, Ji M, Li P, et al. Comparison between robot-assisted
radical hysterectomy and abdominal radical hysterectomy for
cervical cancer: a multicentre retrospective study. Gynecol Oncol
2020;157:429-36.

Guo C, Tang X, Meng Y, et al. Effect of the surgical approach on
survival outcomes in patients undergoing radical hysterectomy for
cervical cancer: a real-world multicenter study of a large Chinese
cohort from 2006 to 2017. Cancer Med 2020;9:5908-21.

510 Rodriguez J, et al. Int J Gynecol Cancer 2021;31:504-511. doi:10.1136/ijgc-2020-002086

"y61uAdoa Ag pajoalold 1senb Ag 120z ‘TT 1snbny uo /wod fwqg-obl/:dny wouj pspeojumoq "TZ0Z Alenuer /g uo 980Z00-0202-06M/9€TT 0T Se paysiiand 1suy 118oue) [093UAD [ U]


https://twitter.com/DrFMartinelli
https://twitter.com/dramilagrospqGO
http://orcid.org/0000-0002-5472-4093
http://orcid.org/0000-0002-7536-0567
http://orcid.org/0000-0003-3129-2969
http://orcid.org/0000-0002-4863-1747
http://orcid.org/0000-0003-3371-5072
http://orcid.org/0000-0003-4815-3914
http://orcid.org/0000-0003-0093-0438
http://dx.doi.org/10.3322/caac.21492
https://www.nccn.org/professionals/physician_gls/pdf/cervical.pdf
http://dx.doi.org/10.1016/j.ygyno.2005.12.013
http://dx.doi.org/10.1186/s12885-015-1818-4
http://dx.doi.org/10.1186/s12885-015-1818-4
http://dx.doi.org/10.1056/NEJMoa1806395
http://dx.doi.org/10.1056/NEJMoa1804923
http://dx.doi.org/10.1056/NEJMoa1804923
http://dx.doi.org/10.1016/j.ygyno.2019.01.008
http://dx.doi.org/10.1016/j.ygyno.2019.03.001
http://dx.doi.org/10.1016/j.ygyno.2019.06.023
http://dx.doi.org/10.1016/j.ajog.2019.07.009
http://dx.doi.org/10.1016/j.ygyno.2019.07.019
http://dx.doi.org/10.1200/JCO.19.03012
http://dx.doi.org/10.1136/ijgc-2019-000994
http://dx.doi.org/10.1245/s10434-019-08162-5
http://dx.doi.org/10.1007/s10147-020-01630-z
http://dx.doi.org/10.1136/ijgc-2020-001504
http://dx.doi.org/10.1136/ijgc-2020-001340
http://dx.doi.org/10.3389/fonc.2020.01002
http://dx.doi.org/10.1016/j.ygyno.2020.02.019
http://dx.doi.org/10.1002/cam4.3287
http://ijgc.bmj.com/

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Chiva L, Zanagnolo V, Querleu D, et al. SUCCOR study: an
international European cohort observational study comparing
minimally invasive surgery versus open abdominal radical
hysterectomy in patients with stage IB1 cervical cancer. Int J
Gynecol Cancer 2020;30:1269-77.

Pecorelli S. Revised FIGO staging for carcinoma of the vulva, cervix,
and endometrium. Int J Gynaecol Obstet 2009;105:103-4.

Querleu D, Cibula D, Abu-Rustum NR. 2017 update on the Querleu-
Morrow classification of radical hysterectomy. Ann Surg Oncol
2017;24:3406-12.

Sedlis A, Bundy BN, Rotman MZ, et al. A randomized trial of pelvic
radiation therapy versus no further therapy in selected patients with
stage IB carcinoma of the cervix after radical hysterectomy and
pelvic lymphadenectomy: a Gynecologic Oncology Group study.
Gynecol Oncol 1999;73:177-83.

Peters WA, Liu PY, Barrett RJ, et al. Concurrent chemotherapy and
pelvic radiation therapy compared with pelvic radiation therapy
alone as adjuvant therapy after radical surgery in high-risk early-
stage cancer of the cervix. J Clin Oncol 2000;18:1606-13.
Rosenbaum PR. Model-based direct adjustment. J Am Stat Assoc
1987;82:387-94.

Lunceford JK, Davidian M. Stratification and weighting via the
propensity score in estimation of causal treatment effects: a
comparative study. Stat Med 2004;23:2937-60.

Austin PC, Stuart EA. Moving towards best practice when

using inverse probability of treatment weighting (IPTW) using

the propensity score to estimate causal treatment effects in
observational studies. Stat Med 2015;34:3661-79.

Robins JM, Hernan MA, Brumback B. Marginal structural

models and causal inference in epidemiology. Epidemiology
2000;11:550-60.

Xie J, Liu C, Chaofeng L. Adjusted Kaplan-Meier estimator and log-
rank test with inverse probability of treatment weighting for survival
data. Stat Med 2005;24:3089-110.

Nitecki R, Ramirez PT, Frumovitz M, et al. Survival after minimally
invasive vs open radical hysterectomy for early-stage cervical
cancer: a systematic review and meta-analysis. JAMA Oncol
2020;6:1019-27.

Alfonzo E, Wallin E, Ekdahl L, et al. No survival difference between
robotic and open radical hysterectomy for women with early-stage
cervical cancer: results from a nationwide population-based cohort
study. Eur J Cancer 2019;116:169-77.

Kim JH, Kim K, Park SJ, et al. Comparative effectiveness

of abdominal versus laparoscopic radical hysterectomy for

cervical cancer in the postdissemination era. Cancer Res Treat
2019;51:788-96.

Brandt B, Sioulas V, Basaran D, et al. Minimally invasive surgery
versus laparotomy for radical hysterectomy in the management

of early-stage cervical cancer: survival outcomes. Gynecol Oncol
2020;156:591-7.

Matanes E, Abitbol J, Kessous R, et al. Oncologic and surgical
outcomes of robotic versus open radical hysterectomy for cervical
cancer. J Obstet Gynaecol Can 2019;41:450-8.

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

Original research

Lim TYK, Lin KKM, Wong WL, et al. Surgical and oncological
outcome of total laparoscopic radical hysterectomy versus radical
abdominal hysterectomy in early cervical cancer in Singapore.
Gynecol Minim Invasive Ther 2019;8:53-8.

Hu TWY, Ming X, Yan HZ, et al. Adverse effect of laparoscopic
radical hysterectomy depends on tumor size in patients with cervical
cancer. Cancer Manag Res 2019;11:8249-55.

Yuan Z, Cao D, Yang J, et al. Laparoscopic vs. open abdominal
radical hysterectomy for cervical cancer: a single-institution,
propensity score matching study in China. Front Oncol 2019;9:1107.
Wenzel HHB, Smolders RGV, Beltman JJ, et al. Survival of patients
with early-stage cervical cancer after abdominal or laparoscopic
radical hysterectomy: a nationwide cohort study and literature
review. Eur J Cancer 2020;133:14-21.

Kanao H, Matsuo K, Aoki Y, et al. Feasibility and outcome

of total laparoscopic radical hysterectomy with no-look no-

touch technique for FIGO IB1 cervical cancer. J Gynecol Oncol
2019;30:e71.

Pareja R. Safety of minimally invasive radical hysterectomy in
cervical tumors <2 cm. Int J Gynecol Cancer 2020;30:572-4.

Salvo G, Odetto D, Saez Perrotta MC, et al. Measurement of tumor
size in early cervical cancer: an ever-evolving paradigm. Int J
Gynecol Cancer 2020;30:1215-23.

Matsuo K, Shimada M, Yamaguchi S, et al. Association of radical
hysterectomy surgical volume and survival for early-stage cervical
cancer. Obstet Gynecol 2019;133:1086-98.

Aviki EM, Chen L, Dessources K, et al. Impact of hospital volume on
surgical management and outcomes for early-stage cervical cancer.
Gynecol Oncol 2020;157:508-13.

Reiffel JA. Propensity score matching: The 'devil is in the

details' where more may be hidden than you know. Am J Med
2020;133:178-81.

Querleu D, Cibula D, Concin N. Laparoscopic radical hysterectomy:
an ESGO statement, 2019. Available: https://www.esgo. org/
explore/ council/laparoscopic-radical-hysterectomy-anesgo-
statement/ [Accessed 30 May 2020].

FIGO Gynecologic Oncology Committee. FIGO statement on
minimally invasive surgery in cervical cancer. Int J Gynaecol Obstet
2020;149:264.

ESMO Guidelines Committee. eUpdate - Cervical Cancer Treatment
Recommendations, 2020. Available: https://www.esmo.org/
guidelines/gynaecological-cancers/cervical-cancer/eupdate-
cervical-cancer-treatment-recommendations [Accessed 30 May
2020].

Falconer H, Palsdottir K, Stalberg K, et al. Robot-assisted
approach to cervical cancer (RacC): an international multi-center,
open-label randomized controlled trial. Int J Gynecol Cancer
2019;29:1072-6.

Chao X, Li L, Wu M, et al. Efficacy of different surgical approaches
in the clinical and survival outcomes of patients with early-stage
cervical cancer: protocol of a phase Ill multicentre randomised
controlled trial in China. BMJ Open 2019;9:e029055.

Rodriguez J, et al. Int J Gynecol Cancer 2021;31:504-511. doi:10.1136/ijgc-2020-002086

511

"y61uAdoa Ag pajoalold 1senb Ag 120z ‘TT 1snbny uo /wod fwqg-obl/:dny wouj pspeojumoq "TZ0Z Alenuer /g uo 980Z00-0202-06M/9€TT 0T Se paysiiand 1suy 118oue) [093UAD [ U]


http://dx.doi.org/10.1136/ijgc-2020-001506
http://dx.doi.org/10.1136/ijgc-2020-001506
http://dx.doi.org/10.1016/j.ijgo.2009.02.012
http://dx.doi.org/10.1245/s10434-017-6031-z
http://dx.doi.org/10.1006/gyno.1999.5387
http://dx.doi.org/10.1200/JCO.2000.18.8.1606
http://dx.doi.org/10.1080/01621459.1987.10478441
http://dx.doi.org/10.1002/sim.1903
http://dx.doi.org/10.1002/sim.6607
http://dx.doi.org/10.1097/00001648-200009000-00011
http://dx.doi.org/10.1002/sim.2174
http://dx.doi.org/10.1001/jamaoncol.2020.1694
http://dx.doi.org/10.1016/j.ejca.2019.05.016
http://dx.doi.org/10.4143/crt.2018.120
http://dx.doi.org/10.1016/j.ygyno.2019.12.038
http://dx.doi.org/10.1016/j.jogc.2018.09.013
http://dx.doi.org/10.4103/GMIT.GMIT_43_18
http://dx.doi.org/10.2147/CMAR.S216929
http://dx.doi.org/10.3389/fonc.2019.01107
http://dx.doi.org/10.1016/j.ejca.2020.04.006
http://dx.doi.org/10.3802/jgo.2019.30.e71
http://dx.doi.org/10.1136/ijgc-2020-001406
http://dx.doi.org/10.1136/ijgc-2020-001436
http://dx.doi.org/10.1136/ijgc-2020-001436
http://dx.doi.org/10.1097/AOG.0000000000003280
http://dx.doi.org/10.1016/j.ygyno.2020.02.029
http://dx.doi.org/10.1016/j.amjmed.2019.08.055
https://www.esgo.%20org/%20explore/%20council/laparoscopic-radical-hysterectomy-anesgo-statement/
https://www.esgo.%20org/%20explore/%20council/laparoscopic-radical-hysterectomy-anesgo-statement/
https://www.esgo.%20org/%20explore/%20council/laparoscopic-radical-hysterectomy-anesgo-statement/
http://dx.doi.org/10.1002/ijgo.13141
https://www.esmo.org/guidelines/gynaecological-cancers/cervical-cancer/eupdate-cervical-cancer-treatment-recommendations
https://www.esmo.org/guidelines/gynaecological-cancers/cervical-cancer/eupdate-cervical-cancer-treatment-recommendations
https://www.esmo.org/guidelines/gynaecological-cancers/cervical-cancer/eupdate-cervical-cancer-treatment-recommendations
http://dx.doi.org/10.1136/ijgc-2019-000558
http://dx.doi.org/10.1136/bmjopen-2019-029055
http://ijgc.bmj.com/

	Anaphylaxis management: a survey of school and day care nurses in Lebanon
	Abstract
	Methods
	Design
	Population
	Instrument
	Data collection
	Statistical analyses

	Results
	Study population characteristics
	Current policies, processes and training sessions
	Previous experience in the management of anaphylaxis reaction


	Oncological outcomes of laparoscopic radical hysterectomy versus radical abdominal hysterectomy in patients with early-­stage cervical cancer: a multicenter analysis
	Abstract
	Introduction﻿﻿
	Methods
	Study population
	Data collection
	Statistical analysis

	Results
	Discussion
	Summary of main results
	Results in the context of published literature
	Strengths and weaknesses
	Implications for practice and future research

	Conclusions
	References


