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Long term oncological outcome after radical hysterectomy

5.1 ABSTRACT

Objectives

Nerve-sparing radical hysterectomy for early stage cervical cancer was introduced to
improve quality of life after treatment. Sparing the pelvic autonomic nerves reduces
bladder, bowel and sexual dysfunction. The Leiden nerve-sparing radical hysterectomy
(LNSRH) was modified to the Swift procedure, the latter being more radical regarding
the sacro-uterine and parametrial resection. We investigate whether nerve-sparing sur-
gery has comparable oncological outcomes as the conventional radical hysterectomy
(CRH). Concurrently, we investigate whether there is a difference regarding the onco-

logical outcomes of the two nerve-sparing techniques.

Methods

Single centre, observational prospective cohort study analysing oncological outcomes
in women undergoing CRH (1994 - 1999), LNSRH (2001 - 2005) or Swift procedure
(2006 - 2010) for early stage cervical cancer (FIGO I1A2-1I1A).

Results

363 patients (124 CRH, 122 LNSRH, 117 Swift) were included. FIGO-stage > IB2 (p =
0.005) was significantly more prevalent in the CRH cohort. The 5-year pelvic relapse free
survival (PRFS) and overall survival (OS) were not significantly different between the 3
cohorts (p = 0.116). Regarding the nerve-sparing cohorts, the Swift cohort showed a
significant better

5-year OS (87.2%), compared to the LNSRH cohort (78.8%) (p = 0.04). In the LNSRH
cohort, resection planes < 5 mm free and need for adjuvant therapy were significantly
higher than in the Swift cohort, p = 0.026 and 0.046 respectively.

Conclusions

The nerve-sparing radical hysterectomy shows a similar oncological outcome compared
to the conventional radical hysterectomy. The more radical Swift version of nerve-spar-
ing techniques is preferable to the former Leiden nerve-sparing radical hysterectomy

procedure.
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5.2 INTRODUCTION

Several nerve-sparing techniques on radical hysterectomy for early stage cervical can-
cer have been developed and modified over the last decades. The first nerve-sparing
technique was introduced in Japan in the 1960s: a modification of the Okabayashi op-
eration by gynaecologist Kobayashi ' Nerve-sparing techniques are modifications of the
conventional radical hysterectomy (CRH) aiming to preserve the pelvic autonomic nerv-
ous system. Damage to these nerves is thought to be responsible for the well-known
long-term morbidity after radical surgery in the small pelvis: extensive bladder, bowel
and sexual dysfunction. Sparing the autonomic nerves has been proven to be highly
effective in maintaining the physiology of the pelvic organs. 2¢ From 2001 till 2005 at
the LUMC an effective and feasible nerve-sparing technique was developed and per-
formed: The Leiden Nerve-sparing Radical Hysterectomy (LNSRH). 7 The knowledge
acquired by cadaver studies and the experience of Japanese colleagues was used to
develop this technique. This technique is easy to adopt and can be used for any type of
radical hysterectomy in Western patients who generally have a higher BMI and a differ-
ent distribution of fat in the pelvis compared to Asian patients. ® Earlier, we showed in a
prospective observational cohort study that there was no difference in local recurrence
rate and local recurrence free survival.” Hockel et al. ? described new insights on tumour
spread of cervical cancer cells showing that this is not a random process but follows a
certain morphogenetic unit. This inspired us to develop an adaptation to this technique:
the Swift operation, ' which resembles the total mesometrial resection (TMMR) as de-
veloped and advocated by Hockel et al. ? From 2006 onwards the Swift operation was
used as the preferred procedure in all early stage cervical cancer patients at the LUMC.
There are three main differences between the Swift operation and the LNSRH (figure 1).
The first is that the hypogastric nerve is approached laterally and dissected free from
the uterosacral ligaments and surrounding tissue, so the uterosacral ligaments and rec-
tal pillars can be resected more radically. Secondly, the parametrial resection plane is
performed more horizontally, dissecting the mesometrial tissue from the ventral side of
the ureter. And third, the lateral leaf of the vesico-uterine ligament s only resected when
it is necessary to obtain radically free surgical margins in this area.’® By being more rad-
ical around the uterosacral ligaments and parametria and having better visibility at the
hypogastric nerves, the Swift operation is thought to be an improvement of the LNSRH
in sparing the autonomic nerve system.' In this cohort study we analysed whether
the Swift procedure could be superior to the LNSRH in terms of oncological outcome.
Concurrently, and most importantly, we compared the results of the two nerve-sparing
techniques to the CRH to determine whether nerve-sparing surgery is equal to CRH

regarding oncological outcome.
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Long term oncological outcome after radical hysterectomy

Figure 1. Graphical image of the dissection planes for the 3 different techniques
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Diagram of the pelvic autonomic nerves in radical hysterectomy: transversal section through the pelvis showing
the bladder, uterine cervix, and rectum within the pelvic connective tissues. Autonomic nerves are in yellow.
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5.3 MATERIALS AND METHODS

The study was performed on 3 LUMC cohorts: CRH was performed from 1-1-1994 to
1-1-1999, LNSRH from 1-1-2001 to 1-1-2005 and the Swift-procedure from 1-10-2006
to 31-05-2010. All patients had cervical cancer FIGO-stage IA-IIA and were scheduled to
undergo a radical hysterectomy with curative intentions. The data required for this study
were prospectively entered in a database especially developed for research purposes.
Administrative censoring was performed for all cohorts at 5-year follow-up. This study
was designed to evaluate 3 different surgical techniques. Patients in the CRH cohort
received a non-nerve-sparing radical abdominal hysterectomy including a pelvic lym-
phadenectomy (Wertheim Meigs, Piver type Ill). " The techniques of the LNSRH and the
Swift procedure have been described previously. ' %2 During the periods January 1999
to January 2001 and January 2005 to October 2006, there was a transition from one
technique to the next. Surgical procedures performed in these periods were notinclud-
ed in the analysis to exclude the possibility of mixing up different techniques and possi-
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ble influence on results due to a learning curve. Pre-operative staging (FIGO) was done
by general and gynaecological physical examination. We performed a chest X-ray and
did an ultrasound of the kidneys to exclude hydronephrosis indicative of extra cervical
spread. Post-operative histopathological review included histological typing, infiltration
depth, maximum linear extension, lymph-vascular space-invasion (LVSI), parametrial in-
volvement, number of lymph nodes removed and presence and number of lymph node
metastases. Surgical margin with regard to vaginal cuff and parametria was defined as
tumour free whenever the tumour free margin was more than 5 mm. Post-operative ther-
apy, radiotherapy or concomitant chemotherapy and radiotherapy, was administered in
case of lymph node metastases, parametrial involvement or in case of insufficient resec-
tion planes as explained above. From 1997 onwards, patients also received additional
therapy if at least two out of three unfavourable prognostic factors were present: LVS],
tumour diameter > 4 cm or infiltration depth of > 15 mm. 3 Follow-up was performed
3-monthly in the first follow-up year, four-monthly in year two and half-yearly in year
three, four and five. At follow-up the patient gets a general physical and gynaecological
examination. Only on indication laboratory and/or radiological analysis are performed.
We studied and compared the three cohorts with regard to: pelvic relapse (PR), extra
pelvic relapse (EPR), 5-year pelvic relapse-free survival (PRFS) and overall survival (OS).
Relapse is defined as recurrent disease diagnosed at follow-up and confirmed by CT
and/or MRl and/or histology and/or cytology. The date of relapse was set upon the day
on which the first diagnostic test was performed. A pelvic relapse is defined, according
to the SHAPE trial criteria '* as a relapse within the pelvis, below the brim and inferior
to the L4-L5 vertebral level. Extra-pelvic relapse is defined as a relapse outside of the
pelvis, including above the pelvic brim and/or superior to the L4-L5 vertebral level. Ex-
tra-pelvic relapse includes distant metastases. '* Length of surgery (minutes) and the
amount of blood loss (millimetres) were analysed. Follow-up is defined as the period
between the date of surgery and the last check up or date of death. All statistics were
done using SPSS (IBM SPSS statistics for Windows, Version 23.0. Armonk, NY). Different
statistical tests were used to compare the characteristics of the three groups. The Chi-
Square test was used to compare categorical data and One-Way ANOVA was used to
compare means and numerical data. Non-normally distributed continuous outcomes
were compared between the 3 cohorts using Kruskal-Wallis test. To analyse the survival
data, a Kaplan Meier-curve was used where significance was assessed with the Log-
Rank test. For PR, competing risks due to death were ignored because of the very small
number of deaths before PR. A multivariate Cox proportional hazard regression model
was used to assess the effect of FIGO-stage = IB2, lymph node metastases present and
LVSI infiltration depth > 15 mm on relapse. We produced a Cox-model based survival

curve correcting for factors not resulting from the type of surgery, that significantly dif-
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fered between the groups. The level of statistical significance was accepted at p<0.05.
The study was approved by the Medical Ethics Committee of our institution.

5.4 RESULTS

Patient, tumour and perioperative characteristics

Table 1 describes the clinical characteristics of the 3 cohorts. There was no significant
difference between the cohorts except for FIGO staging, with FIGO = IB2 being most
frequent in the CRH cohort (p = 0.005). The histopathological and tumour character-
istics of the 3 cohorts are shown in table 2. The amount of blood loss was significantly
higher in the CRH cohort whereas length of surgery was significantly longer for the Swift
procedure compared to both other surgical techniques. There was a significant differ-
ence concerning the number of lymph nodes removed, with least number of nodes har-
vested in the CRH cohort (p < 0.001). No significant difference was found between the
three groups regarding the presence of lymph node metastasis, parametrial involve-
ment, tumour diameter (> 20 mm and > 40 mm), infiltration depth > 15 mm, resection

planes nor need for adjuvant therapy.

Table 1. Clinical characteristics of 124 patients who had a conventional (non-nerve-sparing) hys-
terectomy, 122 patients who were scheduled for a nerve-sparing procedure and 117 patients who

were scheduled for a modified nerve-sparing procedure called the Swift procedure

Group CRH LNSRH Swift p
(n) (124) (122) (117)
Period 1/1/1994 - 1/1/1999 1/1/2001 - 1/1/2005 1/10/2006 -1/05/2010
Age, mean 46.5 46.2 46.9 0.927
(median) [SD], y (44) [14.2] (43) [12.2] (44) [12.1]
FIGO stage, n (%) 0.024
IA/1B1 87 (70.2) 98 (80.3) 102 (87.2)
B2 21 (16.9) 12 (9.8) 7 (6.0)
A 16 (12.9) 12 (9.8) 8 (6.8)
FIGO = IB2 37 (29.8) 24 (19.7) 15 (12.8) 0.005
Histologic type, n (%) 0.124
Squamous 71 (57.3) 84 (68.9) 85 (72.6)
Adeno 36 (29.0) 30 (24.6) 23 (19.7)
Adenosquamous 9 (7.3) 5 (4.1) 7 (6.0)
Other 8 (6.5) 3 (2.5) 2 (1.7)

Legend: CRH: conventional radical hysterectomy; LNSRH: Leiden nerve sparing radical hysterec-

tomy.
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Long term oncological outcome after radical hysterectomy

Follow-up

Five-year follow-up was completed in 100% of the patients in the CRH- and LNSRH-co-
hort. There were two patients lost to follow-up in the Swift cohort (1.7%) with follow-up
lengths of 46.7 months and 32.2 months, both disease-free at the time. These 2 women
were censored at last follow-up. Median time to pelvic relapse was 23.8, 14.3 and 9.6
months (p = 0.192) for CRH, LNSRH and Swift cohort respectively.

LNSRH versus Swift

We compared the two nerve-sparing modalities regarding oncological outcomes to
investigate the effect of changing the surgical technique. In the LNSRH cohort signifi-
cantly more often resection planes were <5 mm free (p = 0.026) and with subsequently
more often a need for adjuvant therapy (p = 0.046). However, using the Log-rank analy-
sis, 5-year PRFS did not significantly differ between the two nerve-sparing modalities (p
= 0.202). (Figure 2A) In contrast, there was a significant difference in overall survival at
5 years with 78.7% for LNSRH versus 87.2% for the Swift cohort (p = 0.040) again using
the Log-rank analysis. (Figure 2B)

CRH versus LNSRH versus Swift

When comparing the 3 cohorts to investigate whether nerve-sparing surgery com-
promises the oncological outcome of the patient, no significant difference could be
demonstrated between the three cohorts regarding 5-year PRFS and OS. (table 3). Fig-
ure 2C and 2D show the Cox-model based survival curves for the 5-year PRFS and OS.
The nerve-sparing surgical modalities do not significantly influence the adjusted hazard
(corrected for FIGO > IB2, lymph node metastasis and infiltration depth > 15 mm) on
developing a pelvic relapse. (table 4) There was no significant difference in survival out-
comes between CRH and the Swift cohort. (p = 0.505 and p = 0.134 respectively, table 3)

Table 3. Oncological outcomes after 5 years following treatment by radical hysterectomy

Group (n) CRH LNSRH Swift P P P
(124) (122) (117) all LNSRHvs CRH vs
cohorts*  Swift** Swift***

Syr PR, n (%) 9 (7.3%) 18 (14.8%) 11 (9.4%)
SyrEPR,n (%) 14 (11.3%) 17 (13.9%) 11 (9.4%)
Syr PRFS 80.6% 71.3% 79.5% 0.116 0.202 0.505
Syr OS 81.5% 78.7% 87.2% 0.116 0.040 0.134

Legend: CRH: conventional radical hysterectomy; LNSRH: Leiden nerve sparing radical hysterecto-
my; PR: pelvic relapse; EPR: extra pelvic relapse; PRFS: pelvic relapse free survival; OS: overall sur-

vival.* comparing CRH, LNSRH and Swift; *** comparing CRH to Swift.** comparing LNSRH to Swift;
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2A. Kaplan-Meier curve of PRFS
Log-Rank comparing all 3 cohorts: p=0.116
Log-Rank when comparing LNSRH to Swift: p = 0.202
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2C. Cox-model based survival curve of PRFS

Figure 2. Survival curves of the radical hysterectomy cohorts with respect to 5 year pelvic relapse

free survival (PRFS) and 5 year overall survival (OS).
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Log-Rank when comparing LNSRH to Swift: p = 0.040
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Table 4. Effect of NS-modalities on pelvic relapse free survival and overall survival after correcting

for unfavourable prognostic factors in a Cox proportional hazards regression model

With regard to PRFS: With regard to OS:
HR 95% CI p HR 95% Cl P

Conventional RH

+ LNSRH 2112 (0.937-4.763) 0.071 0.989 (0.551-1.774) 0.970
+ Swift 1.387 (0.562-3.422) 0.478 0.590 (0.293-1.189) 0.140
+ FIGO = 1B2 1.873 (0.922-3.807) 0.083 2.308 (1.356-3.927) 0.002
+ LVSI 1.936 (0.895-4.186) 0.093 1.629 (0.867-3.059) 0.129
+ lymph node status 1.579 (0.709-3.515) 0.263 2.247 (1.220-4.138) 0.009
+ infiltration depth >15mm  0.879 (0.391-1.976) 0.756 1.878 (1.036-3.403) 0.038

Legend: PRFS: pelvic relapse free survival, OS: overall survival; HR: hazard ratio; Cl: confidence
interval; CRH: conventional radical hysterectomy; LNSRH: Leiden nerve sparing radical hysterecto-

my; LVSI: lymph vascular space invasion

Subgroup analysis tumour size

Subgroup analysis of tumours smaller than 20 mm or tumours smaller than 40 mm
showed no significant difference regarding PRFS and OS between the 3 surgical co-
horts. Subgroup analysis of tumours larger than 40 mm, showed an improved but not
statistically significant, 5-year OS probabilities of 79.2% in the Swift cohort versus 52.2%
in the CRH cohort and 57.7% in the LNSRH cohort (p = 0.125). (Supplemental figure 1)

5.5 DISCUSSION

We compared the oncological outcome of three different surgical techniques (the con-
ventional radical hysterectomy (CRH), the Leiden nerve-sparing radical hysterectomy
(LNSRH) and the nerve-sparing Swift procedure) for the treatment of early stage cervical
cancer (FIGO-stage IA-1IA). We found no significant differences concerning pelvic and
extra-pelvic relapse rates nor survival rates between the conventional non-nerve-spar-
ing cohort (CRH) and the two nerve-sparing cohorts when correcting for unfavourable
prognostic factors using a Cox model base survival analysis. There was no significant
difference in survival outcomes between the Swift procedure and the CRH. However, in
the nerve-sparing Swift cohort, overall survival was significantly higher compared to the
LNSRH-cohort. From these findings, we conclude that nerve-sparing radical hysterecto-
my shows similar oncological outcomes compared to non-nerve sparing radical hyster-
ectomy in early stage cervical cancer. Furthermore, the Swift technique is preferable to
the former LNSRH.
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Our data are concordant with the results of our systematic review and meta-analy-
sis analysing the oncological outcomes of conventional radical hysterectomy versus
nerve-sparing radical hysterectomy. In this meta-analysis we showed that there was no
significant difference in 2-,3- and 5 year disease-free and overall survival rates between
nerve-sparing and non-nerve-sparing techniques in early stage cervical cancer. ' Long
et al. and Basaran et al. have recently performed reviews and concluded that NSRH is
not inferior to CRH regarding surgical margins and survival outcomes as well. "¢

We changed the former LNSRH procedure in 2006 to the Swift procedure. 7 This was
done in view of the work of Héckel and co-workers, who postulated that local tumour
spread is not a random process but is orchestrated on the basis of embryological path-
ways. '® Hockel defined the so called morphogenetic unit by investigating the migration
of paramesonephric ducts during the embryologic development. 8 Complete resection
of the morphogenetic unit (the TMMR procedure) showed very promising relapse-free
and overall survival after 5 years in early stage cervical cancer. ® In this light, the Swift
operation was introduced since it was more radical than the LNSRH regarding the re-
moval of the uterosacral ligaments without compromising the preservation of the hypo-
gastric nerve fibres in that area. ” Although somewhat speculative the improved survival
outcome after the Swift procedure may be seen as supportive to the concept of the
theory of tumour spread following the morphogenetic unit.

The occurrence of non-radical surgical margins in the present study may seem high. In
the literature these rates vary, depending on definitions of radicality and, even more, on
the comprehensiveness of pathology assessment. In the present study, the entire vagi-
nal cuff was systematically examined microscopically for the presence of small isolated
tumour entities anywhere in the removed vaginal tissue and this presence was not sel-
dom the reason for non-radical margins. Furthermore, tumour extension to the anterior
or posterior cervical border, beyond which no surrounding tissue can be resected, was
also included in the definition of non-radical surgical margins while from literature it is
unclear whether this was defined as such. Moreover, it was demonstrated some time
ago that adjuvant treatment on the indication of affected margins abolished the unfa-
vourable prognostic consequences of these non-radical margins. '’ It remains question-
able whether the difference in overall survival between the LNSRH and the Swift cohort
can be explained by the difference in non-radical surgical margins.

We found 11.3 %, 13.9 % and 9.4 % extra pelvic relapses within 5 years with a median of
20.7,14.7 and 10.1 months for the CRH, LNSRH and Swift, respectively. Although these
differences are not statistically significant, especially the decrease in median time to the
diagnosis of an extra-pelvic relapse is remarkable. Assuming that at least some of this
extra-pelvic disease may have been present during surgery, more adequate pre-oper-
ative staging in the Swift cohort may have led to the decrease number of extra pelvic

recurrences and thus the better overall survival.
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The whole concept behind the introduction of nerve-sparing techniques for radical hys-
terectomy in early stage cervical cancer, is to decrease the well-known and long-term
negative impact on quality of life after CRH. Especially since survival is good and women
are relatively young, improvement in quality of life after treatment is of utmost impor-
tance. In this study, we did not choose to add quality of life as an outcome measurement
since these data have been published previously. 342921 Recently, Derks et al performed
a quality of life study evaluating the quality of life after non nerve-sparing Wertheim Ok-
abayashi versus nerve-sparing Wertheim Meigs, confirming urinary functions differing
significantly where feeling of urine retention, less/no urge to void and the need of timed
voiding were more frequent in the Wertheim Okabayashi cohort. 2 They showed no sig-
nificant difference with regard to bowel symptoms nor overall quality of life, but sexual
functioning was not comprehensively investigated. In our systematic review and me-
ta-analysis on radical hysterectomy versus nerve-sparing radical hysterectomy for early
stage cervical cancer, we found bladder functioning to be significantly less impaired in
the nerve-sparing modality with shorter time to spontaneous micturition post operative-
ly. > Previously, Pieterse et al. found in an objective laboratory study that a non-nerve-
sparing radical hysterectomy induces more lubrication problems, more narrowing and
shortening of the vagina, more senseless areas around the labia, more dyspareunia and
more sexual dissatisfaction compared to an age-matched control group. *

One of the major limitations of our study is that we have to consider the big time-span
in which patients were treated. Between the first patient of the CRH-cohort and the last
patient of the Swift-cohort 16 years have elapsed. Changes in anaesthesia techniques,
blood transfusions, the administration of antibiotics and surgical aids like vessel sealing
devices have occurred in this time span as well as indications for adjuvant treatment
have changed. Especially since pelvic-recurrence free survival did not differ between
the cohorts, the favourable overall survival of the Swift procedure may be due to this
phenomenon.

In order to prevent confounding, we did not include patients treated during the learning
curves of both the LNSRH and the Swift procedure. In addition, the study is a single-cen-
tre study, with a fixed and restricted group of gynaecologic oncologists performing the
procedure. Moreover, data were registered prospectively and the number of patients
lost to follow-up was extremely low.

In summary, we found no significant difference regarding oncological outcome be-
tween the CRH and both nerve-sparing surgical techniques. However, overall survival
was significantly better in nerve-sparing cohort operated by the Swift procedure, com-
pared to the former LNSRH procedure. Nerve-sparing techniques did not influence the
hazard on getting pelvic relapses nor on overall survival.

We conclude that nerve-sparing surgery is safe in early stage cervical cancer if this is

done without concessions whatsoever with regard to the extent of radical resection of
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the parametrium and sacro-uterine ligaments. Since sparing the autonomic nerves in
radical hysterectomy results in significantly better functional outcome with regard to
sexual- and bladder function, nerve-sparing radical hysterectomy should be considered

standard practise in women with early stage cervical cancer.
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Chapter 5

S1.a. Subgroup analysis by size: < 20mm

Group CRH LNSRH Swift P

n 59 49 52

Lymph node metastases 4 (6.8%) 4 (8.2%) 2 (3.8%) 0.767
LVSI 10 (16.9%) 3 (6.1%) 10 (19.2%) 0.134
Infiltration depth >15mm 0 0 0 NA
PR 2 (3.4%) 3 (6.1%) 2 (3.8%) 0.767
5 yr PRFS 54 (91.5%) 44 (89.8%) 49 (96.1%)  0.798
5yrOS 55 (93.2%) 46 (93.9%) 49 (96.1%)  0.798

Legend: CRH: conventional radical hysterectomy; LNSRH: Leiden nerve sparing radical

hysterectomy; LVSI: lymph vascular space invasion; PR: pelvic relapse; PRFS: pelvic relapse free

survival; OS: overall survival

Kaplan-Meier survival curve regarding PRFS
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S1.b. Subgroup analysis by size: < 40mm

Group CRH LNSRH Swift P
n 101 96 92

Lymph node metastases 14 (13.9%) 22 (22.9%) 10 (10.9%) 0.061
LVSI 27 (26.7%) 32 (33.3%) 36 (39.1%) 0.186
Infiltration depth >15mm 7 (6.9%) 16 (16.7%) 13 (14.1%) 0.099
PR 5 (5.0%) 12 (12.5%) 7 (7.6%)

5yr PRFS 88 (87.1%) 73 (76.0%) 78 (85.7%) 0.137
5yrOS 89 (88.1%) 81 (84.4%) 83 (91.2%) 0.366

Legend: CRH: conventional radical hysterectomy; LNSRH: Leiden nerve sparing radical

hysterectomy; LVSI: lymph vascular space invasion; PR: pelvic relapse; PRFS: pelvic relapse free

survival; OS: overall survival

Cox-model based survival curve regarding PRFS when corrected for lymph node

metastases
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S1.c. Subgroup analysis by size: > 40mm

Group CRH LNSRH Swift P
n 23 26 25

Lymph node metastases 7 (30.4%) 10 (38.5%) 12 (48.0%) 0.458
LVSI 11 (47.8%) 16 (64.0%) 18 (72.0%) 0.218
Infiltration depth >15mm 12 (52.2%) 16 (61.5%) 13 (52.0%) 0.737
PR 4 (17.4%) 6 (23.1%) 4 (16.0%)

Syr PRFS 12 (52.2%) 14 (53.8%) 15 (62.5%) 0.713
S5yr OS 12 (52.2%) 15 (57.7%) 19 (79.2%) 0.161

Legend: CRH: conventional radical hysterectomy; LNSRH: Leiden nerve sparing radical

hysterectomy; LVSI: lymph vascular space invasion; PR: pelvic relapse; PRFS: pelvic relapse free

survival; OS: overall survival;

Kaplan-Meier survival curve regarding PRFS
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