P . 7
university of :7’%//4
groningen g',,g", University Medical Center Groningen

i

University of Groningen

Safety of laparoscopy versus laparotomy in early-stage endometrial cancer

Mourits, Marian J.E.; Bijen, C.B.; Arts, H.J.; Ter Brugge, H.G.; van der Sijde, R.; Paulsen, L.;
Wijma, J.; Bongers, M.Y.; Post, W.J.; van der Zee, Ate

Published in:
Lancet Oncology

DOI:
10.1016/S1470-2045(10)70143-1

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2010

Link to publication in University of Groningen/lUMCG research database

Citation for published version (APA):

Mourits, M. J. E., Bijen, C. B., Arts, H. J., Ter Brugge, H. G., van der Sijde, R., Paulsen, L., ... de Bock, G.
H. (2010). Safety of laparoscopy versus laparotomy in early-stage endometrial cancer: a randomised trial.
Lancet Oncology, 11(8), 763-771. DOI: 10.1016/S1470-2045(10)70143-1

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 10-02-2018


http://dx.doi.org/10.1016/S1470-2045(10)70143-1
https://www.rug.nl/research/portal/en/publications/safety-of-laparoscopy-versus-laparotomy-in-earlystage-endometrial-cancer(bcfaad10-0644-4dd7-9676-6827566e97f6).html

Articles

Safety of laparoscopy versus laparotomy in early-stage
endometrial cancer: a randomised trial

Marian J E Mourits, Claudia B Bijen, Henriétte | Arts, Henk G ter Brugge, Rob van der Sijde, Lasse Paulsen, Jacobus Wijma, Marlies Y Bongers,
Wendy J Post, Ate G van der Zee, Geertruida H de Bock

Summary

Background The standard surgery for early-stage endometrial cancer is total abdominal hysterectomy (TAH) and
bilateral salpingo-oophorectomy, which is associated with substantial morbidity. Total laparoscopic hysterectomy
(TLH) and bilateral salpingo-oophorectomy is less invasive and is assumed to be associated with lower morbidity,
particularly in obese women. This study investigated the complication rate of TLH versus TAH in women with early-
stage endometrial cancer.

Methods This randomised trial was done in 21 hospitals in the Netherlands, and 26 gynaecologists with proven
sufficient skills in TLH participated. 283 patients with stage I endometrioid adenocarcinoma or complex atypical
hyperplasia were randomly allocated (2:1) to the intervention group (TLH, n=187) or control group (TAH, n=96).
Randomisation by sequential number generation was done centrally in alternate blocks of six and three participants,
with stratification by trial centre. After assignment, the study coordinators, patients, gynaecologists, and members of
the panel were not masked to intervention. The primary outcome was major complication rate, assessed by an
independent panel. Data were analysed by a modified intention-to-treat analysis, since two patients in both groups
were excluded from the main analysis. This trial is registered with the Dutch trial registry, number NTR821.

Findings The proportion of major complications was 14 - 6% (27 of 185) in the TLH group versus 14-9% (14 of 94) in the
TAH group, with a difference of -0-3% (95% CI-9-1to 8-5; p=0-95). The proportion of patients with an intraoperative
major complication (nine of 279 [3-2%]) was lower than the proportion with a postoperative major complication (32 of
279 [11-5%)]) and did not differ between TLH (five of 185 [2-7%]) and TAH (four of 94 [4-3%]; p=0-49). The proportion
of patients with a minor complication was 13-0% (24 of 185) in the TLH group and 11-7% (11 of 94) in the TAH group
(p=0-76). Conversion to laparotomy occurred in 10-8% (20 of 185) of the laparoscopic procedures. TLH was associated
with significantly less blood loss (p<0-0001), less use of pain medication (p<0-0001), a shorter hospital stay (p<0-0001),
and a faster recovery (p=0-002), but the procedure took longer than TAH (p<0-0001).

Interpretation Our results showed no evidence of a benefit for TLH over TAH in terms of major complications, but
TLH (done by skilled surgeons) was beneficial in terms of a shorter hospital stay, less pain, and quicker resumption

of daily activities.

Funding The Dutch Organization for Health Research and Development (ZonMw), programme efficacy.

Introduction

Endometrial cancer is the third most common cancer in
women in North America and Europe, accounting for
6-9% of all cancers in female patients. Endometrial
cancer mainly occurs in postmenopausal women and
90% of patients are older than 50 years. Incidence of this
cancer increases in overweight individuals, and almost
half of patients have a body-mass index (BMI) higher
than 30 kg/m2. Additionally, a substantial number of
patients present with a comorbidity. Because post-
menopausal bleeding is an early sign, most patients
(75%) are diagnosed at an early stage. Standard treatment
for patients with early-stage endometrial cancer is total
abdominal hysterectomy (TAH) and bilateral salpingo-
oophorectomy.! Treatment guidelines vary between
countries as to whether a lymphadenectomy is part of
the standard surgical procedure. In the Netherlands,
standard surgery for clinical stage I endometrial cancer
(ie, confined to the uterine corpus) is TAH without
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lymphadenectomy. The effectiveness of this treatment
policy was confirmed by two large randomised studies
that compared the outcome of surgery for early
endometrial cancer with and without lymphadenectomy;
these studies found no evidence that alymphadenectomy
provided a benefit over no lymphadenectomy in women
with early endometrial cancer.*

Although TAH is an effective treatment, morbidity
associated with laparotomy can be substantial (particularly
wound complications) because of the high incidence of
obesity and comorbidity in this population.** An
alternative approach for patients with early endometrial
cancer is total laparoscopic hysterectomy (TLH) with
bilateral salpingo-oophorectomy. Several prospective
controlled studies showed that laparoscopic hysterectomy
was an effective, minimally invasive, safe alternative to
TAH for benign indications. Most of these studies found
a comparable or significantly lower incidence of
treatment-related morbidity, a shorter hospital stay, less
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blood loss, less pain, and quicker resumption of daily
activities with the laparoscopic approach compared with
laparotomy.*™ However, patients with benign disease are
typically younger, less obese, and healthier than are
patients with endometrial cancer, and these patients also
have the option of vaginal hysterectomy. Randomised
studies of laparoscopy versus laparotomy in patients with
endometrial cancer are limited, and, more importantly,
are not powered for morbidity.”™ A recent study reported
secondary outcomes from a large randomised trial of
laparoscopy versus laparotomy in endometrial cancer,
powered for survival”® However, the standard
treatment protocol included pelvic and para-aortic
lymphadenectomy; thus, the outcome was not applicable
to the standard Dutch treatment, which does not include
lymphadenectomy for stage I disease. The aim of the
present randomised controlled trial was to assess
the major complication proportion, minor complication
proportion, treatment-related outcome, and quality of life
(Qol) in patients with clinical stage I endometrial cancer
who received TLH or TAH. To avoid bias associated with
comparing an established procedure (TAH) with an
experimental surgical procedure (TLH), the latter was
done only by surgeons who were proven competent in
performing a TLH by independent assessment.

Methods
Study design and patients

For the published protocolof ~ Patients were enrolled and randomised between Feb 1,

thistrial seehttp// 2007, and Jan 15, 2009, at 21 teaching and non-teaching
wwwhiomedeentral. )y nitals in the Netherlands.” We included women
com/1471-2407/9/23 . . . s
with histologically proven grade 1-2 endometrioid
adenocarcinoma or complex atypical hyperplasia, clinically
confined to the uterine corpus (ie, clinical stage I).
Exclusion criteria were any non-endometrioid adeno-
carcinoma histological types, uterine size larger than that

Panel 1: Surgical treatment protocol for laparotomy (TAH) for early-stage
endometrial cancer

Preoperative thrombosis prophylaxis administered

Preoperative antibiotics given at least 15 min before skin incision

Patient positioned in the lithotomy position

Vertical midline incision

Abdominal washings for cytology

Bipolar coagulation or sealing the round ligament before cutting; opening the
peritoneum of the bladder and the pelvic sidewall

Bipolar coagulation or sealing the infundibulopelvic ligament before cutting with
monopolar scissors

Preparation of the bladder off the vagina

Skeletting the uterine vessels, coagulating or sealing the vessels after identification of
the ureter

Coagulating or sealing and cutting the sacrouterine ligaments

Taking out the uterus; closing the vaginal cuff with abdominal stitching

Mass closure of sheath; skin closure

TAH=total abdominal hysterectomy.
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expected at 12 weeks of pregnancy, and cardiopulmonary
contraindications for laparoscopy or laparotomy.

The study was done in accordance with the Declaration
of Helsinki and the Medical Research Involving Human
Subjects Act (WMO). Approval was obtained from local
research ethics committees. Patients were informed that
there was no proven advantage for either TLH or TAH in
early endometrial cancer, and all gave written, informed
consent before randomisation.

Randomisation and masking

Eligible patients, enrolled by the participating
gynaecologists, were randomly allocated to the
intervention group (TLH) or control group (TAH).
Randomisation was done via a computerised, unbalanced
(2:1) method, favouring TLH to obtain more data on the
experimental laparoscopic procedure. Randomisation by
sequential number generation was done centrally in
alternate blocks of six and three, with stratification by
trial centre. Study coordinators, patients, gynaecologists
and members of the panel were not masked to
intervention after assignment.

Procedures

In 21 centres, 26 specialist gynaecological surgeons with
experience in laparoscopy were trained and assessed by a
visiting gynaecological oncologist with experience in
laparoscopy. The assessment used preset scores from an
Objective Structured Assessment of Technical Skills.* The
gynaecological surgeons were allowed to participate in the
study only after achieving, according to the assessment,
sufficient laparoscopic skills for performing a TLH.” Two
gynaecologists did not show the required sufficient skills
within the study period and did not perform a TLH in this
study. All TLH procedures were done by these 24 certified
surgeons. Centres that participated in the study were not
allowed to offer a TLH to patients with early endometrial
cancer outside the study. TAH procedures were done by
fully trained, established, gynaecological surgeons; either
one of the 24 certified surgeons or a colleague.
Gynaecologists who were trained in TAH during their
residency, and therefore proven skilled, were allowed to
perform a TAH in the study.

In the laparotomy group, a vertical midline incision was
recommended, followed by peritoneal washings, and a
TAH (panel 1). In the laparoscopy group, a TLH (panel 2)
was done after peritoneal washings, according to a
standardised surgical protocol.” Thromboprophylaxis and
antibiotics were given according to the local clinical practice
and this practice was similar for both surgical procedures.

The primary outcome was major complications,
recorded intraoperatively and postoperatively until 6 weeks
after surgery. The different categories of complications
have been previously described in detail.” The severity of a
complication was assessed according to the Common
Terminology Criteria of Adverse Events (CTCAE), version
3.0. An independent panel of three skilled clinicians
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familiar with laparoscopic surgery (one surgeon,
H S Hofker; one anaesthesiologist, G B Eindhoven; and
one gynaecologic oncologist, H W Nijman) met once every
3 months to differentiate between major and minor
complications, based on consensus. The panel also
assessed whether, and to what extent, the complication
was related to the surgical procedure. The clinicians were
given a random sample of complications twice, to assess
consistency of judgment. Moreover, the panel assessed
whether the rate or severity of complications in the TLH
group exceeded that in the TAH group. All major
complications were reported to the medical ethics
committee of the coordinating centre immediately. The
study coordinators had no access to data during the study.

Secondary outcomes were minor complications,
treatment-related outcomes, and QoL. Treatment-related
outcomes were the conversion rate (ie, from laparoscopy
to laparotomy), operating time, blood loss, hospital stay,
use of pain medication, and resumption of daily activities.
QoL was assessed with questionnaires given to all
patients before surgery and at 6 weeks, 3 months, and
6 months after surgery. Questionnaires included the
Short Form-36 Health Survey (SF-36), the Sexual Activity
Questionnaire (SAQ), the Body Image Scale (BIS), and
the Visual Analogue Scale (VAS) for general health
perception.”* The SF-36 is organised into eight subscales
assessing physical functioning, role-physical, bodily pain,
general health, mental health, role-emotional, social
functioning, and vitality. The first four subscales comprise
the physical dimension of SF-36 and latter four comprise
the mental dimension.” The SAQ was completed only by
patients that had been sexually active in the month before
receiving the questionnaire.

Statistical analysis

The study required 275 patients, assuming a 10% drop-
out rate, to detect a difference of 15% in the major
complication rate between procedures (80% power;
a=0-05). Primary and secondary endpoints were analysed
according to the intention-to-treat principle (based on the
allocated intervention) and according to the as-treated
principle (based on the received intervention; figure 1).
In the as-treated analyses, patients who were allocated to
laparoscopy but did not receive this procedure because of
reasons known preoperatively (n=8), were analysed in
the laparotomy group (figure 1). Patients converted to
laparotomy remained in the laparoscopy group for both
analyses. Since incorrectly randomised patients were
excluded from the analyses, the intention-to-treat analyses
should be considered as modified.

Descriptive statistics for QoL were calculated for both
groups at each postoperative assessment. Operating time
was defined as time (min) from the first incision to the
last suture. Length of stay was defined as the number of
days from the day of surgery to the day of discharge.
Variables were summarised as frequencies or proportions.
Differences in the variables between groups were evaluated

www.thelancet.com/oncology Vol11 August 2010

Panel 2: Surgical treatment protocol for laparoscopy (TLH) for early-stage

endometrial cancer

+ Preoperative thrombosis prophylaxis administered

+ Preoperative antibiotics given at least 15 min before skin incision

» Patient positioned in the lithotomy position
+ Insufflation of CO, and placing of the four troicarts
+  Abdominal washing for cytology

+ Bipolar coagulation or sealing the round ligament before cutting with monopolar
scissors; opening the peritoneum of the bladder and the pelvic sidewall
+ Bipolar coagulation or sealing the infundibulopelvic ligament before cutting with

monopolar scissors

+ Placing the vaginal tube (McCartney tube); preparation of the bladder off the vagina

+  Skeletting the uterine vessels, coagulating or sealing the vessels after identification of

the ureter
+ Coagulating or sealing and cutting the sacrouterine ligaments

+  Cutting the vaginal wall on the rim of the vaginal tube; keeping the ureter in sight
+ Taking out the uterus; closing the vaginal cuff with abdominal or vaginal stitching

TLH=total laparoscopic hysterectomy.

with ¥2 tests. Changes in QoL scores at 6 weeks, 3 months,
and 6 months after baseline, within and between treatment
groups, were assessed with mixed-effects analysis-of-
variance models for repeated measures. All tests were
two-sided and p values less than 0-05 were considered
significant. Analyses were done with SPSS software,
version 170 for Windows (SPSS Inc, Chicago, IL, USA)
and MLwiN version 1.10 (Institute of Education, University
of London, London, 2001). The trial is registered with the
clinical Dutch trial registry, number NTR821.

Role of the funding source

The sponsor reviewed and approved the study design,
but had no role in collecting, analysing, or interpreting
the data, writing the report, or the decision to submit the
paper for publication. The authors had full access to all
data after inclusion of patients and to external data
monitoring. All authors participated in writing the report.
The corresponding author had final responsibility for the
decision to submit for publication.

Results

Of the 283 randomised patients, 187 were assigned to the
TLH group and 96 to the TAH group. Patient
characteristics did not differ between groups (figure 1).
In each group, two patients were randomised even
though it was known that they did not fulfil the inclusion
criteria. These patients were not included in the
intention-to-treat analysis. Of the 94 abdominal
procedures, 33 were done by the 24 surgeons assessed
for skill in laparoscopy and 61 by their colleagues. Eight
of 185 (4-3%) of patients allocated to the laparoscopic
procedure had abdominal surgery, for reasons shown in
figure 1. No patient was lost to follow-up in the case
record form, although mnot all completed the
questionnaires at each timepoint. Two centres did not
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Enrolment
187 allocated to TLH 96 allocated to TAH
2 incorrectly randomised 2 incorrectly randomised
177 received allocated Allocation 94 received allocated
intervention intervention
8 did not receive allocated 8 questionnaires not completed
intervention
3 patients refused treatment
5 other
Logistical reason
Prolapsed uterus and large
abdominal scar
Uterus >size at 12 weeks
pregnancy
Cardiopulmonary contraindication
12 questionnaires not completed
6 weeks 6 weeks
3 deaths 1death
16 lost to follow-up questionnaires 12 lost to follow-up questionnaires
3 months 3 months
20 lost to follow-up questionnaires Follow-up 15 lost to follow-up questionnaires
6 months 6 months
16 lost to follow-up questionnaires 10 lost to follow-up questionnaires
2deaths 2 deaths
185 analysed for primary outcome: 94 analysed for primary outcome:
complication rate Analysis complication rate
173 analysed for secondary outcome: 4 86 analysed for secondary outcome:
quality of life quality of life

Figure 1: Study flowchart

TLH=total laparoscopic hysterectomy. TAH=total abdominal hysterectomy.

766

comply with the randomisation procedure and were
banned from participation shortly after the beginning of
the study. These centres assumed an advantage for
laparoscopy and intended to first offer laparoscopy and
subsequently randomise patients who had no preference.
One of these centres had not yet randomised patients.
The other centre randomised four patients before
beginning the selective randomisation; therefore, these
patients were not excluded from the study.

Baseline characteristics were equally distributed
between treatment groups in both the intention-to-treat
analysis (table 1) and the as-treated analysis. Median
age was 63-0 years (range 39-0-89-0) and median BMI
was 29 kg/m?2 (range 17-55). Comorbidity was reported
in nearly 60% (165 of 279) of included patients. 78 of
279 (28-0%) patients had previous abdominal surgery.
Based on the final pathology report, most patients
(235 of 279 [84-2%]) had International Federation of
Gynaecologists and Obstetricians (FIGO 1988) stage I
endometrioid adenocarcinoma or complex atypical

TLH (n=185)  TAH (n=94)
Age inyears, median (range) 62 (40-89) 63 (39-86)
>65 years 70(37-8) 40 (42:6)
BMI kg/m?, median (range)t 29 (17-55) 28 (19-48)
>30 kg/m? 80 (43-5) 37(39-8)
Comorbidity (including previous 107 (57-8) 58 (61.7)
malignancy)
Previous abdominal surgery 55(297) 23(24°5)
Histological subtypet
No dysplasia or malignancy 11 (6-0) 1(11)
Complex atypical hyperplasia 24 (13-0) 7 (7-4)
Endometrioid adenocarcinoma 147 (79-9) 83(88-3)
Papillary adenocarcinoma 1(0-5) 2(21)
Sarcoma 1(0-5) 1(11)
FIGO 1988 stage§
| 130 (87-2) 75(87-2)
Il 15 (10-1) 8(93)
1T 2(13) 2(23)
v 2(13) 1(12)
Gradeq
| 107 (71-8) 55 (64-0)
1 32(21:5) 26 (30-2)
11l 10 (67) 5(5-8)
Adjuvant radiotherapy 38(20-5) 25 (26-6)
Data are number of patients (%) unless otherwise stated. TLH=total laparoscopic
hysterectomy. TAH=total abdominal hysterectomy. BMI=body-mass index.
FIGO=International Federation of Gynaecologists and Obstetricians. *For the
intention-to-treat analysis (distribution for the as-treated analysis did not differ
significantly). tTwo patients had missing BMI data. $One patient had missing
data in the TLH group. §One patient had missing data. The patients with complex
atypical hyperplasia or no dysplasia in the final uterine specimen were not given a
FIGO stage and were therefore not included in the analysis. §0ne patient had
missing data.
Table 1: Baseline characteristics according to treatment group*

hyperplasia. Postoperative radiotherapy was given to
22-6% (63 of 279) of patients, according to the Post-
operative Radiation Therapy for Endometrial Carcinoma
(PORTEC)-I criteria.”

Overall, 49 major complications (49 of 279 [17-6%])
were noted in 41 patients (41 of 279 [14-7%]; table 2).
According to the intention-to-treat analysis, 27 patients
with major complications were in the TLH group (27 of
185 [14-6%]) and 14 were in the TAH group (14 of 94
[14-9%)]), with a difference of =0-3% (95% CI-9-1t0 8-5;
p=0-95). According to the as-treated analysis, major
complications were noted in 24 patients in the TLH
group (24 of 177 [13-6%)]) versus 17 in the TAH group
(17 of 102 [16-7%)), with a difference of —3-1% (95% CI
-11-9 to 5-7; p=0-48). The proportion of patients with
intraoperative major complications (nine of 279 [3-2%)])
was lower than the proportion with postoperative major
complications for both groups (32 of 279 [11-5%]) and did
not differ between TLH (five of 185 [2-7%]) and TAH
groups (four of 94 [4-3%]; p=0-49). In the TAH group,
the proportion of major complications did not differ

www.thelancet.com/oncology Vol 11 August 2010
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TLH (n=185)t TAH (n=94)
Patients with major complications (n=41)
Total 27 (14-6) 14 (14-9)
Intraoperative 5(27) 4(43)
Postoperative 22 (11:9) 10 (10-6)
Related to surgery 27 (14-6) 14 (14-9)
Related to procedure 4(2:2) 3(32)
Patients with minor complications (n=35)
Total 24(130) 11(117)
Intraoperative 15(8-1) 1(11)
Postoperative 18(97) 13(13-8)
Type of major complication (n=49 events)+
Total 33(17-:8) 16 (17-0)
Bowel injury 4(2-2) 2(2-1)
Ureter injury 2(11) 0(0-0)
Bladder injury 2(11) 1(11)
Infection >38-0°C 4(2-2) 3(32)
Haematoma requiring intervention 1(0-:5) 0(0-0)
Haemorrhage requiring transfusion 6(32) 2(21)
Wound dehiscence requiring intervention 2 (1-1) 3(32)
Wound infection requiring intervention 3(1-6) 1(11)
Other major complications 9(4-9) 4(4-3)
lleus requiring intervention 3(1-6) 1(11)
Death 3(1-6) 1(11)
Type of minor complication (n=58 events)
Total 39 (21-1) 19(202)
Pulmonary infection <38-0°C 0(0-0) 1(11)
Urinary-tract infection, fever <38-0°C 13 (7-0) 7(7-4)
Urinary retention needing catheter 4(2-2) 0(0-0)
Fever <38-0°C 3(1-6) 2(21)
Wound infection not requiring 0(0-0) 1(11)
intervention or prolonged stay
Minor anaesthetic problems 2(11) 0
Haemorrhage or haematoma without 4(2:2) 221
transfusion or intervention
Other minor complications 13 (7-0) 6 (6-4)
Data are number of patients (%) unless otherwise stated. TLH=total laparoscopic
hysterectomy. TAH=total abdominal hysterectomy. *For the intention-to-treat
analysis (as-treated analysis not shown). 120 of 185 (10-8%) were converted to
TAH. £Not tested because groups were too small to test for a significant
difference. No patients had fistulas, pulmonary embolism, nerve damage, or
vaginal cuff dehiscence.
Table 2: Numbers and types of complications per treatment group*

significantly according to whether the procedure was
done by one of the 24 skilled surgeons or a colleague (five
of 33 [15-2%)] vs nine of 61 [14-8%)]; p=0-96). The major
complication = proportion in  obese  patients
(BMI >30 kg/m?2) was 16-3% (13 of 80) in the TLH group
and 18-9% (seven of 37) in the TAH group, and did not
differ between groups (p=0-72). The proportion of major
complications did not differ significantly between
teaching (n=17) and non-teaching centres (n=4) in either
the TLH group (18 of 145 [12-4%)] vs nine of 40 [22-5%)];
p=0-11) or the TAH group (11 of 73 [15-1%] vs three of 21
[14-3%]; p=0-93). All 41 major complications were

www.thelancet.com/oncology Vol11 August 2010

Intention-to-treat analysis As-treated analysis

TLH (n=185)  TAH (n=94) TLH (n=177)

TAH (n=102)

115 (35-267)
100 (10-1500)

115 (52-267)
100 (10-1500)

Median duration of surgery (min) 71(31-239)*

Median amount of blood loss (mL) 200 (50-2500)*

all comparisons was <0-0001.

73 (31-239)*
200 (50-2500)*

Median hospital stay (days) 3(1-25) 5(3-32)* 3(1-25) 5(3-32)*
Median hospital stay after surgery 2 (1-25) 5(3-32)* 2 (1-25) 5(2-32)*
(days)

Pain medication (days) 3(0-7) 5(0-7)* 3(0-7) 5(0-7)*

Data are median (range). TLH=total laparoscopic hysterectomy. TAH=total abdominal hysterectomy. *The p value for

Table 3: Secondary outcomes

assessed as surgery-related (ie, hysterectomy), but only
seven were assessed as procedure-related (ie, laparoscopy
or laparotomy). Four patients died (grade 5 complication)
within 6 weeks of surgery; three died after TLH (three of
185 [1-6%)]) and one after TAH (one of 94 [1-1%]; figure 1;
webappendix). Two patients died of progressive metastatic
disease; one death was probably due to a pulmonary
embolism 5 days after surgery, and one was because of
progressive hypoxia leading to a hypoxic coma, in a
patient with pre-existing cardiopulmonary problems. All
the deaths were related to surgery, but none to the type of
surgical procedure. Four major complications were
graded as life-threatening (grade 4); two in the TLH
group (two of 185 [1-1%)]) and two in the TAH group (two
of 94 [2-1%)]). Types of major complications recorded are
specified in table 2.

Minor complications, a secondary endpoint, did not
differ between groups, with 13-0% (24 of 185) in the TLH
group versus 11-7% (11 of 94) in the TAH group (p=0-76;
table 2). The most common minor complication was
urinary-tract infection in both groups. The as-treated
analysis for minor complications did not differ
significantly (data not shown).

Conversion from laparoscopy to laparotomy was
reported in 20 of 185 (10-8%) patients. The reasons for
conversions were as follows: inadequate exposure (nine
of 185 [4-9%)]), uterus too large (nine of 185 [4-9%)]),
bleeding (one of 185 [0-5%]), technical problems (two
of 185 [1-1%]), obesity or anaesthetic complications due
to obesity (five of 185 [2:7%]), additional pathology
(three of 185 [1-6%]), or other reasons (one of 185
[0-5%]). Some patients had more than one reason for
conversion. The median duration of surgery was
significantly longer in the TLH group (115 min, range
35-267) compared with the TAH group (71 min, 31-239;
table 3). The median amount of blood loss during
laparoscopy was 100 mL (range 10-1500) versus 200 mL
(50-2500) during laparotomy (p<0-0001). Patients who
had laparoscopy had a shorter hospital stay after surgery
(2 days, range 1-25) than did those who had abdominal
surgery (5 days, 3-32; p<0-0001). Patients used less
analgesic after laparoscopy than after laparotomy
(p<0-0001). In the questionnaires, 129 of 169 (76-3%)

See Online for webappendix

767




Articles

80-007 75:00 % 80-007]
& 7000 §§ o 70007 % { @ 7500 {% + % i} g 72507
& §§ $¢ & 6500 i £ S 000
§ 6000 s § 70-007] { 37
5 2 6000 a 3
- el = el
€ 5000- £ E 65001 2 6750-
8 & 5500 3 8 2
g 40-00— ¢ g g 60-00 g 65-00
= = s <
30.00 * 45.00 55.00 * = 6250
0 T T T T T 0 T T T T 0 T T T T T 0 T T T T T
1 2 3 4 2 3 4 1 2 3 4 1 2 3 4
72:007
o 90-00 ]
_ 65.00 . 80-00 _ o 7000
) ) & 8500 % g
s & % } < 68.00
2 62:50 2 7500 2 80-00 § {% § 2 + +
2l “w w " . -
g €0:00 + + 'é + g 75:00 ] 6600 } +
£ 60 E £ £
2 7000 7000 $ g 64007
£ 5750 g g g
< c £ 6500 £ 6200+
- g g 5
55-00 " = 6500 60-00] = 60-00]
0 T T T T T 0 /l( T T T 0 T T T T T 0 /l( T T T T
1 2 3 4 0 2 3 4 1 2 3 4 0 2 3 4
65.00 Timing
1200 * p<005
.LJA? 60-00 { o 21-00 —— TLH
~ %)
2 E —&— TAH
5 55-00 { 2 1000 - 18007
= S
£ } £ < 15.00
5 4500+ & 800 £
z } g =
g 40-00 = 12:00
8 g 6-00 |
= 3500 9.00]
0T T T T T oll( T T T 0 T T T T
1 2 3 4 0 2 3 4 1 2 3 4
Timing Timing Timing

Figure 2: Quality of life as measured at four timepoints after TLH or TAH

Timing: 1=baseline, 2=6 weeks, 3=3 months, and 4=6 months after surgery. Top panels show SF-36 physical components, middle panels show SF-36 mental components, and bottom panels show
mean transformed scores for SAQ, BIS, and VAS. TLH=total laparoscopic hysterectomy. TAH=total abdominal hysterectomy. SF-36=Short Form-36. SAQ=Sexual Activity Questionnaire. BIS=Body
Image Scale. VAS=Visual Analogue Scale. RP=role-physical. BP=bodily pain. PF=physical functioning. GH=general health. Vi=vitality. RE=role-emotional. SF=social functioning. MH=mental health.
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patients in the TLH group reported resumption of daily
activities at 6 weeks, versus 51 of 82 (62-2%) patients in
the TAH group (p=0-002). The proportion of patients
returning to work 6 weeks after surgery did not differ
between the TLH (37 of 167 [22-2%]) and TAH groups
(22 of 82 [26-8%] p=0-42).

For the QoL assessment, overall response rate was
90-1% (1006 of 1116 questionnaires from the four
timepoints), with a range of 87-5-92-8% at various
assessment points. Compliance did not differ
significantly between groups, nor did the median scores
at baseline for all QoL scales. Patients who had
laparoscopy scored significantly higher on the physical
functioning subscale of the SF-36 at 6 weeks, and on the
role-physical subscale at 3 months after the procedure
(webappendix; figure 2). Patients who had laparotomy

scored significantly higher on the vitality subscale of the
mental dimension 3 months after surgery. No differences
between groups were recorded for the other subscales.
No differences between groups were noted over time in
the sums of the mental and physical dimensions.
The TLH and TAH groups did not differ significantly at
baseline or over time in the VAS, BIS, or SAQ.
38-2% of women (426 of 1116) were sexually active
(range 29-4-45-5%; webappendix; figure 2).

Discussion

This randomised trial showed no evidence of a lower
proportion of major complications with TLH versus
TAH, given that the laparoscopic procedure was done by
a skilled surgeon. Additionally, no differences over time
in the summed dimensions of QoL scales were noted

www.thelancet.com/oncology Vol 11 August 2010



Articles

between groups. However, a benefit was observed for
TLH with regard to treatment-related outcomes. TLH
was associated with significantly less blood loss, less use
of pain medication, shorter hospital stay, and faster
recovery than TAH.

The complication rate was higher than expected in the
TLH group (14-6% observed vs 10-0% expected) and
much lower than expected in the TAH group (14-9%
observed vs 25-0% expected). The power analysis was
based on expected rates, which were mainly derived from
the results of retrospective single-centre studies that
investigated both surgical procedures in patients with
endometrial cancer.***” These studies all reported a
favourable outcome for laparoscopy and substantial
(wound) complications after laparotomy. However, the
studies were non-randomised—patient selection was
biased against TAH (ie, more high-risk or obese
patients)—which might explain the higher complication
proportion in the laparotomy group. Additionally, two of
four studies did not analyse data according to intention-
to-treat principles; this might have led to substantial
disparity in the results and an overoptimistic report from
the innovators of the new laparoscopic surgical technique.
Unfortunately, current opinion of laparoscopy is based
on these reports, because of the paucity of randomised
controlled trials that meet quality standards for optimum
reporting of surgical practices.

To minimise bias in studies of well-established surgical
techniques, large, multicentre, randomised, controlled
trials are needed that are similar in design, definitions,
outcomes, and analytical methods.” The present study
was rigorously designed to decrease bias; the study
protocol was registered before patient recruitment and
the design was published before outcomes were
analysed.” We used random allocation to treatment,
recruited in a multicentre setting, and strictly preplanned
the study, with on-site data monitoring to ensure
minimum selection and information bias. Additionally,
we required the following: a uniform surgical protocol
with no variation in laparoscopic hysterectomy (panels 1
and 2); training and assessment of surgeons with preset
competence scores for laparoscopy, to avoid learning
curve evaluations during the study; universally accepted
criteria for complications and strict monitoring to ensure
that all adverse events were documented; and an
independent panel that assessed all complications, to
standardise the primary outcome (major complication
rate) and facilitate reproducibility. An alternative to such
a rigorously designed trial aimed at diminishing bias is
an expertise-based design.”*

Recently, a large, randomised, multicentre trial
(GOG-2222) compared laparoscopy and laparotomy for
comprehensive surgical staging of uterine cancer,
powered for recurrence-free survival.”® So far, the
investigators have reported only the secondary outcomes
of QoL and short-term morbidity. Patient characteristics
were similar to those in our study, with similar

www.thelancet.com/oncology Vol11 August 2010

distributions of age and BMI. However, because
lymphadenectomy was advocated in all patients, the
GOG-2222 study does not apply to the Dutch situation
and the results cannot be fully compared with those in
our study. Furthermore, the requirements imposed in
our study were not met by the GOG-2222, because they
allowed different surgical laparoscopic techniques
(including robotics), omitted a uniform surgical protocol,
and did not use an independent panel to assess
complications. GOG-2222 showed that laparoscopy had
fewer moderate to severe postoperative complications
than laparotomy (14% vs 21%), and similar rates of
intraoperative complications (10% vs 8%). Conversion to
laparotomy was required in 25-8% of the laparoscopic
procedures. Intraoperative complications, postoperative
complications, and conversion rates were much higher
than reported in our trial. This discrepancy could be
partly attributed to the surgical skills of clinicians in our
study, but might be mainly because the GOG-2222 study
included lymphadenectomy as part of their standard
procedure. Therefore, the results of GOG-2222 are not
applicable in the Netherlands, where surgical treatment
of early endometrial cancer is mainly done by general
gynaecologists in teaching and non-teaching centres, and
does not dictate lymphadenectomy.'?

Assessments of a new surgical technique versus an
established procedure have been criticised, because of a
perceived imbalance in surgical experience that favours
the established procedure.” Therefore, to avoid
comparisons among surgeons with various skill levels
for the new intervention (TLH), we only included
surgeons who were active in laparoscopy and had
completed their learning curve, as proven by an
assessment. To the best of our knowledge, this is the
first study to implement a safety procedure to overcome
intraoperative complications due to surgeons with
skill levels at the start of the learning curve." Garry
and colleagues did a randomised study in an earlier
stage of surgical innovation in laparoscopy (ie, the
development and exploration stage), in which the level
of refinement of this new technique was lower than in
our study.”” To avoid this problem, surgeons in our
study were required to pass an Objective Structured
Assessment of Technical Skills before they were allowed
to recruit patients.?” Only one or two surgeons at every
centre were trained in TLH, to ensure that each
surgeon was proficient in the laparoscopic procedures.
The fact that the major complication proportion for the
TAH group did not differ between the proven skilled
surgeons and their colleagues confirmed the assumption
that all gynaecologists were fully skilled in the
abdominal procedure.

The summed QoL dimensions did not differ between
groups over the study period. One reason that
laparoscopy did not show a clinically significant benefit
for QoL might be that the groups had similar major
complication outcomes. Furthermore, problems coping
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with a malignant disease might have had more effect on
QoL than the sequelae of the surgical procedures, a
factor that has been noted by others." Therefore, because
the surgical interventions were comparable for both
surgeon-selected clinical outcome and patient-reported
outcome, the question of superiority must be based on
treatment-related outcomes and cost-effectiveness. Our
study was not powered for equivalence, so we cannot
conclude that the two procedures are equally safe. We
tested the hypothesis that TLH had a lower complication
rate than TAH. This hypothesis was rejected and we
conclude that there is no evidence of a lower rate of
major complications with TLH versus TAH, given that
the laparoscopic procedure is done by proven, skilled
surgeons. Our study suggests a benefit for TLH over
TAH because of shorter hospital stay, less pain after
surgery, and quicker return to daily activities. This
finding agrees with the GOG-2222 trial, in which
laparoscopy also resulted in less pain, faster recovery,
and a significantly reduced length of hospital stay.®

In conclusion, to our knowledge, this study is the
largest randomised trial of surgery without
lymphadenectomy for early endometrial cancer. By
contrast with previous reports, we did not find a safety
benefit for laparoscopy over laparotomy, given that TLH
is done by proven, skilled surgeons. However, our
results show a benefit for TLH in patients with early-
stage endometrial cancer in terms of shorter hospital
stay, less pain, and quicker resumption of daily activities.
Laparoscopy could develop further, which might result
in an increased benefit (shorter duration of surgery and
hospital stay) over laparotomy, because of improvements
in technical equipment and quality of surgical teams.
Our study clearly showed that randomised controlled
trials are warranted for making rational decisions about
the introduction of new surgical techniques.
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