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Abstract

Purpose The assessment of the quality of life (QoL) in

minilaparotomy cholecystectomy (MC) versus laparo-

scopic cholecystectomy (LC) with the ultrasonic dissection

in both groups has not been addressed earlier.

Methods Initially, 109 patients with non-complicated

symptomatic gallstone disease were randomized to

undergo either MC (n = 59) or LC (n = 50). RAND-36

survey was conducted preoperatively and at 4 weeks and

6 months postoperatively. The end point of our study was

to determine differences in health status in MC versus LC

groups.

Results QoL improved significantly in both groups, and the

recovery was similar in the two groups, except from the

higher score in ‘health change’ subscale at 4 weeks in MC

group [MC score 75.0 (25.0) vs. LC score 56.5 (23.2),

p = 0.008]. The MC and LC groups combined, RAND-36

scores increased significantly in ‘physical functioning’

[combined mean (SD) preoperative score 80.5 (23.9) vs.

6-month postoperative score 86.5 (21.7), p = 0.015], ‘vi-

tality’ [64.5 (19.2) vs. 73.5 (18.3), p = 0.001], ‘health

change’ [43.0 (21.6) vs. 74.6 (25.4), p = 0.0001] and ‘bodily

pain’ scores [57.7 (26.3) vs. 75.5 (25.5), p = 0.001],

respectively. Four RAND-36 domains indicated statistically

significant health status differences in comparing the pre-

operative and postoperative RAND-36 scores in LC andMC

groups combined.

Conclusions Four RAND-36 domains indicated a signifi-

cant positive change in QoL after cholecystectomy.

Keywords Cholecystectomy � Minilaparotomy �
Laparoscopy � Health status � RAND-36

Introduction

Laparoscopic cholecystectomy (LC) is the gold standard for

the treatment of symptomatic gallstone disease, although

cholecystectomy by minilaparotomy (MC) has shown to

have a similar early recovery after surgery [1–25]. The

classical outcomes for the evaluation of the surgical proce-

dures in the gallstone disease are usually perioperative

complications, morbidity, mortality and long-term outcome

post-cholecystectomy. However, from the patient’s point of

view, the postoperative sick leave duration, patient satis-

faction, symptom resolution and quality of life (QoL) are

essential. Many QoL scoring tools have been used on

patients with cholelithiasis to measure the post-cholecys-

tectomy health status and outcome [2, 3, 7, 17, 26–30]. The

disease-specific gastrointestinal QoL index (GIQLI) scoring

and the Short FormHealth SurveyQuestionnaire (SF-36) are

widely used and easily administered health surveys designed

formeasuring self-reported physical andmental health status

[2, 3, 7, 17, 26–30]. The SF-36 contains a total of eight

domains (physical functioning, role physical, bodily pain,

general health, vitality, social functioning, role emotional

and mental health) and an assessment of perceived health

change. In this study, we used the RAND-36 Health Survey
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Questionnaire [31, 32], which includes the same set of items

than SF-36; however, the scoring of the general health and

the pain scales is different. To our knowledge, there is no

prospective randomized trial available on SF-36 comparing

LC and MC techniques.

Most trials on QoL in patients with symptomatic

cholelithiasis have involved mainly open cholecystectomy

or LC patient cohorts [26–28]. Four prospective randomized

trials comparing post-cholecystectomyQoL afterMC versus

LC groups have been previously conducted [2, 3, 7, 17];

however, assessment of QoL in MC versus LC with ultra-

sonic dissection in both groups has not been addressed.

Earlier, we compared LC and MC with ultrasonic dissection

(UsD) in both groups and the results indicated a fairly similar

perioperative outcome; however, the LC with UsD reported

lower pain scores 24 h postoperatively [24, 25]. Therefore,

we conducted the present study investigating the health

status of MC versus LC patients with RAND-36 question-

naire in prospective randomized study. The study hypothesis

was that the post-cholecystectomy health statuswith RAND-

36 in MC versus LC patients is similar.

Materials and methods

The study was approved by the Ethics Committee of Hel-

sinki and Uusimaa University District, Helsinki, Finland

(DNRO 120/13/02/02/2010, May 12, 2010), it was regis-

tered in the ClinicalTrials.gov database (ClinicalTrials.gov

Identifier: NCT01723540, Consort diagram, Fig. 1), and it

was conducted in accordance with the Declaration of

Helsinki. Participants gave written consent after receiving

verbal and written information. Operations were carried out

in two hospitals in Finland: Helsinki University Central

Hospital, Helsinki (n = 28) and Kuopio University

Hospital, Kuopio (n = 81) between March 2013 and May

2015. The flowchart of the study is presented in Fig. 1.

The study design was a prospective, randomized, mul-

ticentre clinical trial with two parallel groups. Altogether

109 patients with uncomplicated symptomatic cholelithia-

sis confirmed by ultrasound were randomized to undergo

cholecystectomy with LC, 50 patients, or with MC, 59

patients. The computer-generated randomization was con-

cealed with the sealed envelope method until the patient

enrollment, and after randomization, the study was open

[18]. The operations were carried out by three consultant-

level surgeons (JH, PJ and ME) with extensive experience

with both techniques. Only elective patients suitable for

day-case surgery with symptomatic gallstones confirmed

by ultrasound were included in the study.

The surgical techniques used were standardized in both

groups. The LC is a laparoscopic operation and was per-

formed using the four-trocar technique (two 10-mm and

two 5-mm trocars), which needs four small wounds at

abdominal wall [total mean (SD) length of skin incisions,

7.8 (2.5) cm]. An optical trocar was used to penetrate into

the abdominal cavity, and intra-abdominal pressure was set

at 12 mmHg. Ultrasonic scissors (UsD, Harmonic ACE�,

Ethicon Endo-Surgery, Cincinnati, OH, USA) were used

both in the MC and in LC procedure. The gallbladder was

dissected from the liver with UsD scissor, and the cystic

artery was sealed with UsD. Two metal clips were inserted

to the cystic duct.

The MC technique is open mini-invasive technique with

very short wound [mean (SD) length of skin incision, 4.8

(1.0) cm], and the rectus muscle was split, not cut in the MC

technique. Cutting the rectus muscle or a skin incision longer

than 7 cm was considered as a conversion to a conventional

open operation in the MC group [13–18]. At the end of the

operation, the wounds were infiltrated with local anesthetic

(20 ml ropivacaine 7.5 mg/ml) in both groups.

Health-relatedQoLwas assessed pre- and postoperatively

using the validated Finnish version of the RAND-36 ques-

tionnaire [32]. The preoperative RAND-36 surveys were to

be filled and returned by the morning of the surgery. Post-

operative RAND-36 questionnaires at 4 weeks and

6 months after the surgery were to be returned by mail with

the prepaid envelope. The non-responders were interviewed

by phone. The eight health domains were calculated from the

36 questions as instructed by the RAND-36-item health

survey [31, 32]. RAND-36 is a generic measure of perceived

health status that incorporates behavioral functioning, sub-

jective well-being and perceptions of health by assessing

eight health concepts: limitations in physical activities due to

health problems, limitations in role activities due to physical

health problems, pain, limitations in social activities due to

health problems, general mental health, limitations in usual

role activities due to emotional problems, vitality (energy

and fatigue) and general health perceptions. The question-

naire takes 10–15 min to complete and is easily repro-

ducible. The Finnish version of RAND-36 has been

translated, culturally adapted and validated [31].

The study sample size calculation was based on the

assumption that the convalescence should be 16 days (SD

4) in the LC group [23]. In order to show a 3-day difference

in the convalescence between the two groups, 40 patients

per group were required at a study power of 0.9 and two-

sided a-level of 0.05 to show a statistically significant

difference between the groups.

The data were entered and analyzed with a statistical

software program (IBM SPSS Statistics 21.0, IBM, Som-

ers, IL, USA). The results are presented as mean and

standard deviation, median and range or as the number of

patients when appropriate. For continuous and ordinal data

in time-specific groupwise comparisons, the Mann–Whit-

ney U test was used in case of non-normally distributed
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data, and the independent samples t test in case of normally

distributed data. Repeated-measures analysis of variance

(ANOVA) was used to evaluate health status differences

over time between the two study groups. A two-sided

p value of less than 0.05 was considered statistically

significant.

Results

Ninety-nine patients of the 109 (91.7%) patients randomized

adequately filled the survey preoperatively. In total, 52.5%

(52/99) of these patients underwent MC and 47.5% (47/99)

LC. Of the 99 patients, 88/99 (88.9%) and 83/99 (83.8%)

further returned the survey at 4 weeks and 6 months post-

operatively, respectively. The Consort figure of the study is

presented in Fig. 1. The study groups did not differ in terms

of demographic variables, surgical data, conversions or

complications. The demographic characteristics and surgical

data are presented in Table 1 with p values.

There were no significant differences in preoperative

RAND-36 subscales between the study groups in physical

or social functioning, vitality, mental health, role physical,

role emotional, bodily pain or general health scores. Post-

operatively, the only significant difference between the MC

and the LC groups was the higher score in the health

change subscale in the MC group at 4 weeks [MC score

75.0 (25.0) vs. LC score 56.5 (23.2), p = 0.008]. More-

over, no significant differences were observed in any of the

eight domains of RAND-36 at 6 months after surgery.

In the analysis of the MC and the LC groups combined,

the RAND-36 scores increased significantly in ‘physical

functioning’ [combined mean (SD) preoperative score 80.5

(23.9) vs. combined mean (SD) 6-month postoperative

score 86.5 (21.7), p = 0.015], ‘vitality’ [64.5 (19.2) vs.

73.5 (18.3), p = 0.001], ‘health change’ [43.0 (21.6) vs.

74.6 (25.4), p = 0.0001] and ‘bodily pain’ scores [57.7

(26.3) vs. 75.5 (25.5), p = 0.001], respectively. Moreover,

in the analysis of the MC and the LC groups combined, the

‘health change’ domain increased significantly in the pre-

operative score versus 4-week postoperative score [43.0

(21.6) vs. 66.0 (25.7), p = 0.0001] and respectively versus

6-month postoperative score [43.0 (21.6) vs. 74.6 (25.4),

p = 0.0001]. In the analysis of the MC and the LC groups

combined, the only RAND-36 score to significantly

decrease was the ‘role physical’ in the preoperative score

Fig. 1 The flowchart of the

study design
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versus 4-week post-surgery score [67.9 (36.6) vs. 48.0

(39.7), p = 0.01]. However, the ‘role physical’ domain in

the preoperative score versus 6-month score increased

significantly in both groups (Tables 2, 3). The RAND-36

scores between the MC and the LC with UsD in both

groups are presented in Table 2. In the analysis of the MC

and the LC groups combined, the RAND-36 scores are

presented in Table 3. Figure 2 shows the mean (SD)

6-month postoperative scores of the eight RAND-36

domains between the MC and LC groups compared to age-

and gender-adjusted Finnish reference scores.

In a subgroup analysis, no significant differences were

shown between the obese and non-obese patients (body

mass index \30 vs. [30 kg/m2) or patients with chronic

cholecystitis versus no chronic cholecystitis in the time-

specific analysis (preoperative vs. 4 weeks vs. 6 months)

regarding all eight domains of RAND-36.

Discussion

The duration of sick leave, patient satisfaction, symptom

resolution and QoL are essential from the patient’s point of

view, and these assessments are increasingly being recog-

nized as an integral factor in surgical decision making. The

most often used QoL tools for gallstone disease patients are

the GIQLI and SF-36 [2, 3, 7, 17, 26–28]. An effective way

to investigate the factors that may influence subjective QoL

outcomes is to measure the satisfaction rate pre- and post-

surgery and repeatedly after surgical treatment.

To our knowledge, there are only four prospective ran-

domized trials on QoL comparing the post-cholecystec-

tomy outcome after MC versus LC patients [2, 5, 7, 17].

Barkun et al. [2] used the Nottingham Health Profile

Questionnaire (NHPQ), GIQLI and Visual Analogue Scale

(VAS) scores in 70 patients with cholelithiasis randomized

to LC (n = 38) and MC (n = 32) groups. The 37/38 (97%)

patients in the LC group and 25/32 (78%) in the MC group

underwent the allocated procedure and contributed data to

the final analysis. There was a significant postoperative

improvement in all of the three QoL questionnaires in both

groups; however, the LC patients recovered more quickly

than did the MC patients. In a study by McMahon et al. [3],

SF-36 and the Hospital Anxiety and Depression Scale

(HADS) were used, showing higher health status scores after

LC at 1 and 4 weeks post-surgically, whereas the scores did

not differ at 12 weeks after the surgery. Squirrell et al. [7]

randomized a total of 195 patients in the LC (n = 100)

versus MC (n = 95) groups, and the NHP questionnaires

were completed by a subgroup of 94 of 195 patients

(LC = 47 and MC = 47) detecting no statistical significant

differences in QoL between the two groups. Keus et al. [17]

randomized a total of 257 patients in the LC versus MC

groups including the converted procedures. The QoL was

analyzed preoperatively and at 1 day, 2 weeks, 6 weeks and

3 months post-cholecystectomy using GIQLI and SF-36

questionnaires, concluding that no significant health status

differences between LC and MC patients were observed

with the exception of the SF-36 perceived health change

subscale at 2 and 6 weeks after surgery in favor of LC

group. However, the perceived health change was not

reflected in an earlier return to work in the LC group.

The present study population was comparable to the

age- and gender-adjusted Finnish reference population [30]

in terms of physical and social functioning, vitality, mental

health, role emotional and general health scores in the

RAND-36 scores preoperatively. In addition, there were no

statistically significant differences in the number of anal-

gesic doses during the first 24 h between the LC and MC

groups (p = 0.42, Table 1).

Table 1 The demographic

characteristics and baseline

surgical data of study patients in

MC (minilaparotomy) and LC

(laparoscopy) groups

Variable MC group

n = 52

LC group

n = 47

p value

Age 50.1 (13.6) 52.1 (13.4) 0.46

Gender (male/female) 9/43 14/33 0.14

Height (cm) 167.1 (7.3) 168.3 (9.2) 0.16

Weight (kg) 77.4 (14.2) 82.0 (18.0) 0.48

BMI (kg/m2) 27.7 (4.5) 28.3 (5.2) 0.25

ASA 1/2/3 28/19/5 18/18/11 0.10

Operative time (min) 70.0 (26.7) 69.9 (36.3) 0.33

Time at the operative theater (min) 119.3 (27.0) 125.7 (36.5) 0.99

Perioperative bleed (ml) 40.4 (62.3) 30.0 (36.9) 0.33

Conversions 2 3 0.58

Number of analgesic doses during the first 24 h 5.1 (4.6) 4.5 (3.4) 0.42

Postoperative sick leave (days) 17.4 (6.3) 14.4 (5.9) 0.05

Data are mean (SD) or number of cases
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However, the role physical and the bodily pain scores

were lower compared to the reference population and the

role physical score further decreased by 4 weeks, indicat-

ing the impediment of gallstone disease and post-surgical

recovery. Both study groups did significantly improve in

bodily pain and role physical scores and finally correlated

or outscored the general population in all eight domains of

RAND-36 by 6 months. In contrary to the study by Keus

et al. [17], in our study, the MC patients had higher scores

in the health change subscale both 4 weeks and 6 months

after surgery, with a statistically significant difference at

4 weeks (p = 0.008). In the RAND-36 questionnaire, the

higher score is better for the health status of the patients;

Table 2 The RAND-36 scores between minilaparotomy cholecys-

tectomy (MC) and laparoscopic cholecystectomy (LC) with ultrasonic

dissection (UsD) in both groups

RAND-36 MC group LC group p value

Physical functioning 0.918*

Preoperative 81.3 (20.5) 82.7 (23.6) 0.528

4 weeks after surgery 83.3 (19.0) 79.6 (25.4) 0.930

6 months after surgery 87.3 (21.4) 83.9 (21.5) 0.385

Social functioning 0.643*

Preoperative 77.9 (21.8) 76.5 (19.3) 0.210

4 weeks after surgery 76.9 (21.1) 77.6 (23.0) 0.755

6 months after surgery 88.0 (20.0) 84.4 (22.0) 0.420

Vitality 0.732*

Preoperative 64.0 (18.5) 64.2 (19.9) 0.982

4 weeks after surgery 68.9 (18.3) 66.6 (23.8) 0.965

6 months after surgery 74.2 (17.8) 72.3 (17.5) 0.505

Mental health 0.840*

Preoperative 76.6 (15.1) 83.0 (21.1) 0.626

4 weeks after surgery 82.5 (14.5) 80.9 (15.7) 0.735

6 months after surgery 82.2 (15.5) 80.6 (17.0) 0.614

Role physical 0.618*

Preoperative 65.3 (38.1) 67.9 (36.4) 0.736

4 weeks after surgery 39.7 (38.2) 48.0 (42.1) 0.364

6 months after surgery 81.5 (33.6) 81.6 (33.8) 0.931

Role emotional 0.910*

Preoperative 83.0 (31.5) 80.1 (33.1) 0.630

4 weeks after surgery 80.7 (35.8) 73.3 (37.9) 0.200

6 months after surgery 90.2 (25.0) 83.8 (31.4) 0.200

Bodily pain 0.552*

Preoperative 59.1 (24.9) 59.2 (27.7) 0.974

4 weeks after surgery 59.4 (23.1) 63.4 (26.6) 0.401

6 months after surgery 80.4 (21.5) 69.6 (26.6) 0.089

General health 0.493*

Preoperative 66.6 (21.7) 64.8 (18.3) 0.579

4 weeks after surgery 67.2 (20.8) 62.7 (19.9) 0.282

6 months after surgery 70.9 (18.1) 63.4 (20.8) 0.098

Health change 0.058*

Preoperative 39.4 (22.5) 46.8 (20.1) 0.116

4 weeks after surgery 75.0 (25.0) 56.5 (23.2) 0.008

6 months after surgery 80.3 (20.5) 68.6 (28.8) 0.101

Values are mean (standard deviation)

* The overall p value indicates the RAND-36 health status differ-

ences over time between the two study groups

Table 3 The RAND-36 scores between minilaparotomy cholecys-

tectomy (MC) and laparoscopic cholecystectomy (LC) with ultrasonic

dissection (UsD) in both groups combined

RAND-36 Combined (MC and LC) p value

Physical functioning

Preoperative 80.5 (23.9) 0.965

4 weeks after surgery 82.0 (23.2) 0.015**

6 months after surgery 86.5 (21.7)

Social functioning

Preoperative 79.5 (22.5) 0.857

4 weeks after surgery 80.0 (20.5) 0.063

6 months after surgery 85.0 (21.5)

Vitality

Preoperative 64.5 (19.2) 0.033*

4 weeks after surgery 69.2 (21.4) 0.001**

6 months after surgery 73.5 (18.3)

Mental health

Preoperative 75.9 (17.8) 0.03*

4 weeks after surgery 83.2 (14.8) 0.08

6 months after surgery 80.6 (17.5)

Role physical

Preoperative 67.9 (36.6) 0.034*

4 weeks after surgery 48.0 (39.7) 0.024**

6 months after surgery 82.6 (31.7)

Role emotional

Preoperative 79.2 (34.1) 0.435

4 weeks after surgery 75.8 (37.5) 0.209

6 months after surgery 86.2 (28.1)

Bodily pain

Preoperative 57.7 (26.3) 0.392

4 weeks after surgery 64.2 (24.0) 0.0001**

6 months after surgery 75.5 (25.5)

General health

Preoperative 64.1 (20.1) 0.249

4 weeks after surgery 66.5 (20.3)

6 months after surgery 66.9 (20.9) 0.118

Health change

Preoperative 43.0 (21.6) 0.0001*

4 weeks after surgery 66.0 (25.7) 0.0001**

6 months after surgery 74.6 (25.4)

Values are mean (standard deviation)

A significant p value in the preoperative versus 4-week score* and in

the preoperative versus 6-month score**
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thus, we have no explanation for the MC patients’ pro-

longed postoperative sick leave due to the lacking corre-

lation between the duration of sick leave days and the

health status and the perceived health change post-surgery.

In fact, the MC procedure seems to slightly outscore the

LC procedure in the bodily pain and the general health

subscales at 6 months post-surgery. Moreover, the MC and

LC groups combined, the scores increased in four RAND-

36 domains: vitality, physical functioning, health change

and bodily pain, indicating a significant positive change in

QoL postoperatively. Wright et al. [30] found recently that

depressed LC patients do worse in recovery and this could

be one explanation for patients that have prolonged sick

leave when operative successes appear to be good. How-

ever, this has not been explored in this study, but could be

hypotheses for future research.

In conclusion, four RAND-36 domains indicated sta-

tistically significant health status differences in comparing

the preoperative and postoperative RAND-36 scores in LC

and MC groups combined.
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18. Harju, J., Kokki, H., Pääkkönen, M., et al. (2010). Feasibility of

minilaparotomy versus laparoscopic cholecystectomy for day

surgery: A prospective randomized study. Scand J Surg, 99,

132–136.

19. Rosenmuller, M. H., Thoren Örnberg, M., Myrnäs, T., et al.
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