Quality of life from a randomized controlled trial of laparoscopic or open liver resection

for colorectal liver metastases

A. A. Fretland'?3, V. J. Dagenborg>*$, G. M. Waaler Bjernelv!?, D. L. Aghayan"®'4, A. M.
Kazaryan!!'!!314 L. Barkhatov!®!?, R. Kristiansen'=, M. W. Fagerland’, B. Edwin'?# and
M. H. Andersen®!°

1The Intervention Centre, Departments of 2Hepato-Pancreato-Biliary Surgery, 3Tumour
Biology, “Gastroenterological Surgery, SInformation Technology and ¢Transplantation
Medicine, and 7Oslo Centre for Biostatistics and Epidemiology, Oslo University Hospital,
Departments of 8Clinical Medicine, °Health Management and Health Economics and
10Health Science, University of Oslo, Oslo, 11Department of Gastrointestinal Surgery,
Vestfold Hospital Trust, Tgnsberg, and 12Department of Gastrointestinal Surgery,
Haukeland University Hospital, Bergen, Norway, 13Department of Faculty Surgery 2, 1.
M. Sechenov First Moscow State Medical University, Moscow, Russia, and 14Department

of Surgery 1, Yerevan State Medical University after M. Heratsi, Yerevan, Armenia

Correspondence to: Dr A. A. Fretland, The Intervention Centre, Oslo University Hospital,

Pb. 4950 Nydalen, 0424 Oslo, Norway (e-mail: aasmund@fretland.no)

Presented to the International Association for Hepato-Pancreato-Biliary Association
Congress, Geneva, Switzerland, September 2018

(Health related quality of life after laparoscopic and open liver resection. data from the
OSLO-COMET randomized controlled trial. Fretland, A.A. et al, HPB, Volume 20, S215.

https://doi.org/10.1016/j.hpb.2018.06.098)



Background: Most treatments for cancer cause a decline in patients’ health-related quality of
life (HRQoL). Limiting this decline is a universal goal for healthcare providers. Using
minimally invasive instead of open surgical techniques might be one way to achieve this. The
aim of this study was to compare postoperative HRQoL after open and laparoscopic liver
resection.

Methods: This was a predefined substudy of an RCT comparing open with laparoscopic liver
resection. Patients with colorectal liver metastases were assigned randomly to open or
laparoscopic parenchyma-sparing liver resection. HRQoL was assessed with the Short Form
36 questionnaire at baseline, and 1 and 4 months after surgery.

Results: A total of 280 patients were randomized, of whom 273 underwent surgery (129
laparoscopic, 144 open); 682 questionnaires (83.3 per cent) were available for analysis. One
month after surgery, patients in the laparoscopic surgery group reported reduced scores in two
HRQoL domains (physical functioning and role physical), whereas those in the open surgery
group reported reduced scores in five domains (physical functioning, role physical, bodily
pain, vitality and social functioning). Four months after surgery, HRQoL scores in the
laparoscopic group had returned to preoperative levels, whereas patients in the open group
reported reduced scores for two domains (role physical and general health). The between-
group difference was statistically significant in favour of laparoscopy for four domains after 1
month (role physical, bodily pain, vitality and social functioning) and for one domain after 4
months (role physical).

Conclusion: Patients assigned to laparoscopic liver surgery reported better postoperative
HRQoL than those assigned to open liver surgery. For role limitations caused by physical
health problems, patients in the laparoscopic group reported better scores up to 4 months after
surgery. Registration number: NCT01516710 (http://www.clinicaltrials.gov).

+A: Introduction



Colorectal cancer is the third most common cancer worldwide, with nearly 1.4 million new
cases diagnosed annually, and almost 700 000 deaths'. Half of patients develop distant
metastases, and many of these require repeated surgical and oncological treatment. The
prognosis for colorectal cancer has improved with new treatments>3, but many of these have
severe side-effects®. Therefore, an increasing number of cancer survivors live with side-
effects of the treatment that initially saved their lives. Treatments may have similar survival
outcomes but different side-effects. Thus, patient-reported outcomes, such as health-related
quality of life (HRQoL), are important to assess the impact of treatment on the patient’s daily
life. Furthermore, HRQoL data can be converted to quality-adjusted life-years (QALYY5s),
which are used in cost—utility analysis of different treatments>® .As healthcare resources are
limited, decision-makers increasingly demand such analyses when prioritizing between
treatments.

Surgical resection is currently the only potentially curative treatment for colorectal
cancer liver metastases’. HRQoL deteriorates after liver resection, usually temporarily, but
occasionally permanently. In a prospective study® of patients undergoing open liver resection,
HRQoL was reduced up to 3 months after operation, but had returned to baseline after 6
months. Data on HRQoL after laparoscopic liver resection are limited®!'. Several randomized
studies have compared laparoscopic with open resection of primary colorectal tumours,
including effects on HRQoL. Although some studies!? reported improved short-term HRQoL
after laparoscopic treatment, others!>!'* found only little or no difference. In a randomized
study'> comparing laparoscopic with open living donor nephrectomy, laparoscopy was only
significantly better for the domain bodily pain 1 month after surgery.

The OSLO-COMET (Oslo Randomized Laparoscopic Versus Open Liver Resection for
Colorectal Metastases) randomized trial'® was undertaken to compare laparoscopic and open

parenchyma-sparing liver resection of colorectal cancer liver metastases (CLM). Parenchyma-



sparing resection was defined as resection of less than three consecutive segments. Multiple
resections in one patient were allowed. The aim of this substudy of OSLO-COMET was to
compare HRQoL up to 4 months after operation in patients assigned randomly to either open
or laparoscopic liver resection for CLM.

+A: Methods

This was a preplanned substudy of the OSLO-COMET trial. The protocol and short-term

results have been published previously'®!’

. Patients were assigned randomly to undergo open
or laparoscopic parenchyma-sparing liver resection after giving written informed consent.

All patients were asked to fill out paper versions of the 36-item Medical Outcomes
Study Short Form 36 (SF-36®, Norwegian version 2.0; Quality Metric Inc., Lincoln, RI, US )
in the outpatient clinic before surgery, then at follow-up visits 1 and 4 months after operation.
Paper questionnaires were returned by mail, and entered manually into the SF-36® scoring
software by two researchers, who were blinded to the trial intervention.

Patients in the trial were treated according to the Norwegian guidelines for treatment
of metastatic colorectal cancer'®. In general, patients with synchronous CLM, performance
status 0—1 and a raised CEA level received chemotherapy after removal of the primary
tumour. The treatment usually comprised four courses of oxaliplatin-based chemotherapy,
followed by liver surgery and an additional eight courses. Patients with metachronous liver
metastases received 12 courses of adjuvant chemotherapy after resection of the primary
tumour if cancer cells were found in regional lymph nodes. These patients, who would often
have received 12 courses of oxaliplatin-based chemotherapy, rarely received adjuvant
chemotherapy after liver surgery. Patients with primary tumours in the rectum did not receive
adjuvant chemotherapy after surgery for the primary cancer. These patients received adjuvant
chemotherapy following liver surgery after an individual assessment.

+B: Measures



The SF-36® was used to assess HRQoL!°. The SF-36® includes one multi-item scale
measuring the following health domains. Physical functioning refers to the extent to which the
respondent’s perception of quality of life is limited or influenced by their physical condition.
Role limitation refers to the extent to which the respondent’s performance of roles in daily
activities is impeded by the physical state of health. Bodily pain indicates to what extent the
respondent’s experience of bodily pain hinders performance of daily activities, including
work-related duties in the public domain and tasks within the home environment. General
health is measured in terms of excellent, very good, good, fair or poor, getting ill more easily
than other people, and just as healthy as anyone they know. Vitality refers to feeling energetic
or fatigued. Social functioning refers to social activities and interaction with significant others
such as family members, friends, neighbours and other social relationships. Role emotional
assesses the extent to which the emotional condition of the respondent limits daily
functioning. Mental health is measured in terms of how the respondent is feeling with respect
to anxiety, depression, loss of emotional control and psychological well-being. Scores for
each dimension ranged from 0 to 100, with a higher score indicating better health status. SF-
36® has been translated into several languages, and tested for psychometric properties in a
number countries including Norway, with internal consistency (Cronbach’s o) ranging from
0.80 (role emotional) to 0.93 (bodily pain).

The data set presented in this study was used to calculate QALY's for the cost-
effectiveness analysis published previously from the OSLO-CoMeT trial'é.
+B: Statistical analysis
The sample size for this study was based on the power calculation for the primary endpoint of
OSLO-CoMeT (280 patients)'®. However, to ensure that the present study was not
underpowered, a second power calculation was undertaken, which estimated 50 patients in

each group would be sufficient, based on a two-sided a of 0.05 and 80 per cent power!>. An



improvement of 615 points or a deterioration of 9—-17 points on a scale from 0 to 100 was
considered clinically significant?, and the effect expectancy for between-group differences
was set at 0.6. A drop-out rate of 30 per cent was estimated, and so the sample size necessary
to detect a 0.6 effect expectancy was 60 patients (with at least 2 completed HRQoL forms) in
each group. The statistical analyses were based on a modified intention-to-treat analysis.
Thus, patients whose procedure was converted from laparoscopic to open liver resection were
analysed in the laparoscopic group. However, patients who were randomized but did not
undergo surgery were excluded.

A linear mixed model was fitted to each domain of SF-36®. Each model contained a
fixed effect for treatment (laparoscopic versus open surgery), adjuvant therapy (yes/no), time
(measured in weeks after surgery), treatment X time interaction and a random intercept. The
time development was modelled as piecewise linear, with a knot at 1 month after surgery, so
the models allowed for one development from surgery to 1 month after surgery, and another
development from 1 to 4 months after surgery. Based on linear mixed models, mean treatment
group values (with 95 per cent confidence intervals) were estimated for three time points:
baseline (time of operation), and 1 and 4 months after surgery. Mean changes in each group
were estimated from baseline to 1 month after surgery, and from baseline to 4 months after
surgery. Between-group differences in change from baseline to 1 and 4 months after surgery
were also calculated. Adjuvant chemotherapy might have influenced HRQoL at 4 months (no
patient commenced chemotherapy before 1 month after operation). For this reason, adjuvant
chemotherapy was added as a factor in the statistical model used to calculate between-group
differences. A similar analysis was undertaken to estimate the role of postoperative morbidity
on HRQoL. In this analysis, postoperative morbidity, represented by the Comprehensive

Complication Index?! score for each patient, was added as a factor in the analysis of between-



group differences. Statistical analyses were performed with Stata® version 14 (StataCorp,
College Station, Texas, USA).

The 30-day complication rate was compared between the 2 treatment groups using
Fisher Mid-P test for association. The difference between the treatment group probabilities of
having a complication within 30 days (the risk difference) was estimated with a 95%
Newcombe hybrid score CI. Intraoperative and postoperative outcomes were analyzed with a
median regression, which provided a 95% CI for the difference between the medians of the 2
treatment groups and a P value for the null hypothesis of equal medians. A 2-sample t test was
used when the median was not a relevant measure to compare the treatment groups.

The pattern of missing data was analysed by means of logistic regression, using age,
sex, baseline HRQoL, baseline co-morbidity and time of inclusion in the trial as co-variables.
Details of this analysis can be found in the supplementary appendix of the paper reporting the
primary endpoint of OSLO-COMET.
+A: Results
A total of 280 patients were included in OSLO-COMET, and 273 underwent surgery. Of
these, 244 patients completed at least two questionnaires, but all questionnaires were included
in the modified intention-to-treat analysis. Patient characteristics were similar in both groups
(Tables 1 and 2). In total, 682 questionnaires (83.3 per cent) were available for analysis; 255
(93.4 per cent) at baseline, 224 (82.1 per cent) at 1 month and 203 (74.4 per cent) at 4 months.
Questionnaires were found to be missing at random, except that late inclusion in the trial was
associated with an increased chance of questionnaires being missing compared with early
inclusion. There was no association between type of surgery and missing questionnaires.
+B: Patient-reported outcomes
Mean scores and within-group changes in scores for the SF-36® domains are shown in Table

3. At baseline, scores were similar in the two groups. At 1 month, patients in the laparoscopic



group reported reduced scores for the physical functioning and role physical domains
compared with baseline, whereas those in the open group reported reduced scores for physical
functioning, role physical, bodily pain, vitality and social functioning. At 4 months, scores in
the laparoscopic group had returned to preoperative levels, but patients in the open group
reported reduced scores for role physical and general health. Patients in both groups reported
increased scores for mental health at 1 month after surgery.

Between-group differences in changes are shown in Table 4. The open group reported
a significantly larger change than the laparoscopic group for role physical, bodily pain,
vitality and social functioning at 1 month, and for role physical at four months.

In total, 53 patients (41.1 per cent) in the laparoscopic group and 76 (52.8 per cent) in
the open group received adjuvant chemotherapy. Seven patients in the laparoscopic and eight
in the open group had liver resection before surgery for the primary tumour. These patients
underwent liver resection shortly after completion of neoadjuvant radiochemotherapy for
rectal cancer, and then rectal resection 610 weeks later. A subgroup analysis without these
patients did not alter the findings of the study. Similarly, adjustments for adjuvant
chemotherapy or postoperative morbidity did not change the results.
+A: Discussion
In this RCT, patients assigned to laparoscopic liver surgery reported better postoperative
HRQoL than those assigned to open liver surgery. For the role physical domain, the
difference was seen up to 4 months after operation. SF-36® has previously been validated as
a measure of postoperative recovery after colorectal surgery??. The present findings suggest
that SF-36® is also valid for liver surgery, and for measuring differences between open and
laparoscopic liver surgery. Furthermore, the findings suggest important patient benefits for
those having laparoscopic surgery compared with patients undergoing open surgery. Reduced

scores in the domain role physical indicate problems with performing of roles in daily life,



and a need to reduce the amount of time spent on work or other activities. Reduced scores in
the domain general health indicate a perception of poorer personal health. The results

confirm, with a high level of evidence, the common belief that postoperative recovery is faster
after laparoscopic compared with open liver surgery.

In 2012, Rees and colleagues® reported that patients’ functional aspects of health
decreased up to 3 months after open liver surgery, but recovered by 6 months. In the present
study, patients in the open group reported reduced functional aspects of health by 4 months,
but were expected to regain preoperative function by 6—12 months after the procedure. Thus,
the findings are in line with the existing literature on open liver surgery. To examine long-
term HRQoL, all surviving patients in the present study will be asked to complete a new SF-
36" form 2 years after surgery.

At 1 month, there was a difference of between 6 and 13 points in favour of
laparoscopy for four domains. A difference of this magnitude is expected to be of real clinical
significance®, as returning to regular daily activities and normal life as soon as possible after
treatment is expected to be of great importance for patients with metastatic colorectal cancer.

Interestingly, in a study of patients undergoing open or laparoscopic
pancreatoduodenectomy for adenocarcinoma, Croome and colleagues®® reported that a higher
proportion of patients in the open group compared with the laparoscopic group had a delay in
starting adjuvant chemotherapy, or did not receive it at all. Similar results were found in two
studies that used propensity score analysis to compare laparoscopic and open liver
surgery?*?3. Postoperative complications have also been found to be associated with omission
of adjuvant chemotherapy after colorectal cancer surgery?S.

In the present study, there was no difference in time to initiation of chemotherapy. A
referral to the medical oncologist was made only after the formal histology report had been

received 4 weeks after operation. The referral process usually took 2 weeks to complete.
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Thus, a possible benefit would be hidden by this 6-week wait. Furthermore, patients in both
groups received a median of eight courses of adjuvant chemotherapy, suggesting that open
surgery was also well tolerated. This is in line with a hospital stay of just over 4 days in the
open group'®. However, in a study of perioperative FOLFOX (folinic acid, 5-fluorouracil,
oxaliplatin) chemotherapy in patients having surgery for CLM, only patients with good
performance status had benefit from the treatment in terms of improved progression-free
survival?’. Applied to the present patients, it could be speculated that patients in the
laparoscopic group who started adjuvant chemotherapy with better HRQoL might have
benefitted more from chemotherapy or tolerated more aggressive treatment, such as more
courses of oxaliplatin. It was not possible to obtain a detailed overview of the type of adjuvant
treatment patients received in this study.

The primary outcome of this trial was a reduced postoperative morbidity rate in the
laparoscopic group. An interesting question is whether reduced morbidity was the sole cause
of improved HRQoL in the present study. However, analysis of between-group differences in
HRQoL with adjustment for postoperative morbidity did not change the results. It would
therefore seem to be the effect of laparoscopy itself, and not the reduction in morbidity, that
yielded the HRQoL benefit.

A main limitation of this study is the lack of blinding. However, most patients would
recognize the type of surgery by seeing the operation wound, which in a blinded surgery trial
usually happens during the first week after operation. In the ongoing double-blind Orange 11
plus trial of open versus laparoscopic hemihepatectomy (NCT01441856), the operative
procedure is revealed to the patient only after 5 days. Thus, not even a double-blind trial
design would prevent the patient’s expectations from interfering with long-term HRQoL
results. Furthermore, it is challenging to achieve proper double-blinding in a surgical RCT

and, unless performed and reported according to strict guidelines, it may be of little value®.
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It is important to stress that OSLO-COMET was a single-centre trial, carried out at a
high-volume institution for both liver surgery and laparoscopic hepatobiliary surgery. The
present results are probably generalizable to similar high-volume institutions.

An analysis of cancer-specific outcomes after open and laparoscopic liver resection is
needed. At present, the follow-up of trial participants is not complete, so oncological
outcomes cannot be reported here.

All patients in this study had parenchyma-sparing liver resections. An increasing
number of patients with CLM are being treated with parenchyma-sparing techniques,
facilitating repeat resection in the event of disease recurrence*-*! At Oslo University
Hospital, patients have undergone as many as four subsequent liver resections for recurrent
metastases. When several operations are necessary, the impairment of HRQoL after each
operation might be even more important, and laparoscopic surgery in these patients may also
have an additive effect on the patient’s HRQoL.

Laparoscopic liver surgery is relevant for conditions other than cancer. In living donor
transplantation, postoperative HRQoL is of importance, not only socioeconomically but also
for the donation rate. Laparoscopic living donor nephrectomy was reported to double the
living donor transplantation rate after its introduction in the mid-1990s and is now the
standard of care in most transplant centres*?. Laparoscopic living donor hepatectomy is still
controversial, especially in Western countries, mostly because of the fear of donor
morbidity®. However, access to donor organs is limited and living donor programmes have
successfully increased the hepatic donor pool. Laparoscopic left lateral sectionectomy has
been proposed as standard practice for paediatric recipients, but lack of evidence and
technical challenges have halted its development**. The results from the present study may
also applicable be to the donor population, and the findings may further ease the

implementation of laparoscopic living donor hepatectomy.
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For patients who survive metastatic colorectal cancer, quality of life during and after
treatment is certainly important. However, patients who develop early recurrence might be the
ones who benefit most from minimally invasive techniques. The months between surgery and
first follow-up imaging might be the only cancer-free time these patients have left. Living
with minimal limitations related to surgical treatment might be even more important to
patients with a short life expectancy than to long-term survivors.
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Fig. 1 CONSORT flow chart for the trial
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Fig. 2 Short Form 36 scores after laparoscopic or open surgery
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a Physical functioning, b role physical, ¢ bodily pain, d general health, e vitality, f social
functioning, g role emotional and h mental health. Error bars represent 95 per cent confidence

intervals. Values were estimated by a linear mixed model.
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Table 1 Baseline characteristics (intention-to-treat population)

Laparoscopic Open
(n=133) (n=147)
Age (years)* 67(8) 66(10)
Sex ratio (M : F) 77 : 56 87:60
BMI (kg/m?)* 26(5) 25(4)
ECOG score
0 111 (85.4) 111 (81.6)
1 18 (13.8) 23 (16.9)
2 1(0.8) 2 (1.5)
Missing 3 11
ASA fitness grade
I 11(9.0) 20 (14.6)
I 59 (48.4) 73 (53.3)
I 51(41.8) 44(32.1)
v 1(0.8) 0(0)
Missing 11 10
No. of metastases* 1.5(1.1) 1.6(1.1)
Primary rectal tumour 50 of 128 (39.0) 62 of 142 (43.6)
Synchronous metastases 75 (56.4) 91 (61.9)
Chemotherapy before surgery 77 (57.9) 99 (67.3)
CEA, pg/L¥ 4 (1-200) 4 (1-128)
Previous liver resection 23 (17.3) 13 (8.8)
Clinical Risk Scoret 2 (1-2) 2 (1-2)
Basingstoke Predictive Index scoret 5(3-12) 5(2-12)
Modified Iwate complexity score¥ 6 (2-11) 6 (2-11)
Modified liver surgery complexity score 1.99 (1.36t0 6.75) 1.36 (1.36 to 7.36)
Liver-first approach 7(5.3) 8(5.4)

Values in parentheses are percentages unless indicated otherwise; values are *mean(s.d.) and
tmedian (i.q.r.). ECOG, Eastern Cooperative Oncology Group. CEA, carcinoembryonic

antigen.



20

Table 2 Perioperative results for the modified intention-to-treat population (only

patients who underwent surgery)

Laparoscopic

Open
(n=144) P

Postoperative complications > Accordion grade

2

Comprehensive Complication Index score*

Conversion
To laparotomy

To hand-assisted

Duration of postoperative hospital stay (h)}
Adjuvant chemotherapy within 4 months
Any chemotherapy within 4 months

Weight of pathology specimen (g)i

Time to adjuvant chemotherapy (days)t

No. of adjuvant coursest

5.2 (3.1,7.3)

83 (38-185)

44 (30.6) 0.021

9.3(6.6,12.0) 0.021

96 (89,103) < 0.001
76 (52.8) 0.068
77 (53.5) 0.150

64 (31-204)

44(37,51)  0.556
8 (6, 10) 1.000

Values in parentheses are percentages unless indicated otherwise; values are *mean (95 per
cent c.i.), Tmedian (95 per cent c.i.) and fmedian (i.q.r.). Medians are compared with median
regression, means are compared with student’s t-test, frequencies are compared with Fishers

mid -P test.
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Table 3 Short Form 36 domain scores and within-group changes at 1 and 4 months
after laparoscopic or open liver resection

Change from

Change from

Mean score  Mean score  Mean score baseline to baseline to
at baseline at 1 month at 4 months 1 month P 4 months P

Physical functioning

Laparoscopic 80 (76, 83) 75(71,79) 78 (75, 82) -5(-8,-1) 0.005 -1(-5,2) 0.558

Open 77 (73, 81) 71 (67,75) 74 (71, 82) -6 (-10,-3) 0.001 -3(-6,1) 0.113
Role physical

Laparoscopic 65 (59, 70) 57 (51, 62) 67 (62, 73) -8 (-14,-2) 0.007 3(-3,8) 0.392

Open 62 (57, 67) 41 (36, 47) 55(50,61) -21(=27,-15) <0.001 -7 (-13,-1) 0.014
Bodily pain

Laparoscopic 74 (69, 79) 69 (64, 74) 83 (77, 88) -5(-10,1) 0.096 9(3,14) 0.004

Open 74 (70, 79) 58 (53, 63) 77(72,82) -16(=22,-11) <0.001 2(-3,8) 0.435
General health

Laparoscopic 69 (65, 73) 69 (65, 73) 67 (62, 72) 0(-3,4) 0.840 -2(-6,2) 0.277

Open 68 (64, 71) 68 (64, 71) 62 (57, 67) 0(4,3) 0.930 —4 (-7, 0) 0.035
Vitality

Laparoscopic 58 (54, 62) 58 (54, 62) 59 (55, 63) 0(-5,4) 0.850 1(4,5) 0.738

Open 57 (53, 61) 50 (46, 54) 55(51,59) -7 (-11,-3) 0.001 -2(-7,2) 0.248
Social functioning

Laparoscopic 77 (73, 81) 79 (75, 84) 83 (78, 87) 2(=3,7) 0.396 6(0,11) 0.038

Open 77 (73, 82) 72 (67, 76) 78 (73, 83) -6 (-11,-1) 0.020 0(-5,06) 0.854
Role emotional

Laparoscopic 80 (76, 85) 83 (78, 88) 84 (79, 89) 2(-3,8) 0.405 4(-2,9) 0.207

Open 75 (71, 80) 75 (71, 80) 76 (72, 81) 1(4,7) 0.933 1(4,7) 0.655
Mental health

Laparoscopic 77 (73, 80) 80 (77, 83) 80 (76, 83) 3(0,7) 0.042 3(0,7) 0.055

Open 77 (74, 80) 81 (78, 84) 79 (75, 82) 4(1,7) 0.013 2(-1,95) 0.224

Values in parentheses are 95 per cent confidence intervals. The analysis included only

patients who completed at least one Short Form 36 questionnaire (laparoscopic, 127; open,

143). Values were estimated by a linear mixed model.
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Table 4 Between-group differences in change at 1 and 4 months after laparoscopic and

open liver resection

Between-groups difference in

changes from baseline to

Between-group difference

in changes from baseline

1 month P to 4 months P
Physical functioning -1.4(-6.1,3.3) 0.564 -1.8(-6.7,3.2) 0.484
Role physical -13.1 (-21.1,-5.1) 0.001 -9.9 (-18,-1.6) 0.019
Bodily pain -11.6 (-19.4,-3.8) 0.003 -6.3(-14.4,1.7) 0.124
General health 0.4(-3.2,3.9) 0.837 -1.8(-7.0,3.3) 0.490
Vitality -6.8 (-12,-1.0) 0.023 -3.2(-9.3,2.8) 0.295
Social functioning 8.1 (-15.3,-1.0) 0.026 —5.1(-12.5,2.2) 0.174
Role emotional —2.0(-9.5,5.4) 0.59 -2.3(-10.0, 5.4) 0.553
Mental health 0.64 (-3.8,5.1) 0.78 -1.2(-5.9,3.4) 0.604

Values in parentheses are 95 per cent confidence intervals. The analysis included only

patients who completed at least one Short Form 36 questionnaire (laparoscopic, 127; open,
143). Values were estimated by a linear mixed model.



