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a b s t r a c t

Background and objective: Treatment options for colorectal cancer patients create the need to

assess the quality of life (QoL) of colorectal cancer patients in the early postoperative period

when changes are potentially greatest. The aim of the current study was to assess the QoL of

colorectal cancer patients following open and laparoscopic colorectal surgery.

Materials and methods: A total of 82 consecutive patients requiring elective open or laparo-

scopic colorectal surgery were recruited to the study for 3 months in the three colorectal

surgery centers of Lithuania. Patients completed the EORTC QLQ-C30 (version 3.0) question-

naire before surgery, 2 and 5 days, 1 and 3 months after operation. The EORTC QLQ-CR29

questionnaire was completed before surgery and at 1 and 3 months after operation. Analysis

was done according to the manual for each instrument.

Results: EORTC QLQ-C30 reflected the postoperative recovery of QoL. The global health

status, cognitive and emotional functioning came back to the preoperative level in one

month after operation. Physical and role functioning for laparoscopic group was signifi-

cantly improved in 1 month after operation and in 3 months for open surgery group

respectively. Colorectal module EORTC-QLQ-CR29 found that future perspective increased

significantly in laparoscopic group 1 month after operation.

Conclusions: The present study showed that majority of functional scale scores came back to

the preoperative level during the first 3 months after colorectal cancer surgery. Differences

in QoL according to surgical approach are mostly expressed on this period.
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1. Introduction

Modern approach to the treatment options for colorectal
cancer patients creates the need of consideration of quality of
life (QoL) in the short terms as well as in long terms after
treatment. QoL should be included along with the assessment
of survival, local or distant recurrence, treatment morbidity,
toxicity, because it reflects the cost effectiveness of treatment.
The European Organization for Research and Treatment of
Cancer (EORTC) QoL questionnaire (QLQ) is an integrated
system for assessing the health-related QoL of cancer patients.
The QLQC30 is the core questionnaire for evaluating the QoL of
cancer patients [1–3]. At the same time the EORTC-QLQ-C30
has been reported as more sensitive than other questionnaires
in detecting the impairment of QoL in the early postoperative
period [4]. This greater sensitivity was the main reason for us
to use the EORTC-QLQ-C30 as an instrument to assess early
postoperative changes of QoL in patients undergoing colorec-
tal surgery. The QLQ-CR29 was developed after revising the
QLQ-CR38 for a few years [5], and was demonstrated
internationally to have both sufficient validity and reliability
to support its use as a supplement to the EORTC QLQ-C30 to
assess patient-reported outcomes during treatment for colo-
rectal cancer in clinical trials and other settings [6]. However,
most of the studies are focused on the evaluation of the QoL of
colorectal cancer patients in long terms (3, 6, 12 months) after
surgical treatment, especially those who are assessing the
different approaches of surgery – open and laparoscopic [7,8]. It
is expected that patients recover their preoperative conditions
much earlier and most expressed differences between surgical
approaches with respect to QoL are potentially greatest in the
early postoperative period. There are some studies that
analyzed QoL in the early postoperative period after colorectal
surgery [9,10], but they use different instruments for the
assessment of self-reported health status.

The primary aim of current study was to assess the QoL of
colorectal cancer patients in the early postoperative period,
including different treatment modalities in a prospectively
collected cohort, using EORTC QLQ-C30 and QLQ-CR29.

2. Materials and methods

Consecutive patients requiring elective colorectal surgery
were recruited to the study for 3 months between September
1, 2012, and December 1, 2012, in the Centre of Abdominal
Surgery, Vilnius University Hospital Santariškių Klinikos;
Centre of Oncosurgery, Institute of Oncology Vilnius Universi-
ty; and Hospital of Lithuanian University of Health Sciences
Kauno Klinikos. Informed consent was taken, and baseline
demographic information was collected by means of patient
interview preoperatively. Clinical and operative details,
American Society of Anesthesiologists (ASA) grade, diagnosis,
operation type (right, left, or rectal procedure), and presence of
a stoma (or not) were also recorded. All patients with
endoscopically and histologically confirmed colorectal cancer
were eligible for the study, except those admitted as an
emergency, younger than 18 years, or unable to consent.
Surgery consisted of laparoscopic or open resection procedure
including right hemicolectomy, left hemicolectomy, sigmoid
colectomy, anterior rectal resection, abdominoperineal resec-
tion or subtotal colectomy.

Validated Lithuanian translations of the EORTC QLQ-C30
(version 3.0) and QLQ-CR29 questionnaires were used in
current study. For both instruments individual scores were
converted to a score ranging from 0 to 100, according to the
EORTC manuals. A high score for the symptom/item scales
represented a high level of symptoms/problems related to
specific colorectal surgery, whereas a high score for the
functional scales and the global health/general quality-of-life
index represented a high level of functioning, overall health
and quality of life. For items without a response, at least 75% of
items completed by patients were considered assessable in the
current study, and the mean was imputed for missing items in
assessable cases according to EORTC scoring guidelines.

Patients were asked to complete the EORTC QLQ-C30
questionnaire one day before surgery, 2 and 5 days, 1 and 3
months postoperatively.

The QLQ-CR29 questionnaire was completed one day
before surgery, 1 and 3 months after operation, respectively,
because some functions such as sexual, defecation problems
are unavailable to evaluate correctly during first week after
operation.

For indicative purposes the results of EORTC QLQ-C30 and
QLQ-CR29 questionnaires were evaluated for all patients and
separately compared between laparoscopic and conventional
approach groups.

2.1. Statistical analysis

All statistical analysis of relevant clinical outcome measures
and differences between EORTC questionnaire scores in the
different time points was carried out using SPSS 12 software
(IBM, Armonk, New York, USA). Means and SD were calculated
for parametric data. Baseline demographic and clinical
characteristics of patients in the laparoscopic and open
surgery groups were compared by using the chi-square test
and the Mann Whitney U test. Mean Qol scores were compared
within groups at the different time points using the Wilcoxon
test. P <0.05 was considered statistically significant. Missing
data were handled as instructed in the EORTC scoring manual.

3. Results

From September 2012 to November 2012, 82 patients undergo-
ing elective colorectal cancer resection in three surgical
centers were included in this study. There were 43 men and
39 women with a mean age of 64.75 years. The mean
preoperative ASA score was 2.1. Complications occurred
in 14 (17%) cases, and the mean hospitalization stay was
10.55 � 5.28 days. There were no differences between groups at
baseline with respect to ASA grade, gender, and TNM stage of
cancer. Laparoscopic procedures were performed significantly
more frequently for younger patients. Stoma was constructed
significantly more often in the patients of the open group
(Table 1). After open procedures, patients stayed longer in the
hospital, but the difference was not significant. There were no
differences in the postoperative complication rate between



Table 1 – Characteristics of the study population under-
going elective open or laparoscopic resection of colorectal
carcinoma.

Characteristics Open
(n = 55)

Laparoscopic
(n = 27)

P

Age, mean, years 67.7 57.8 0.035
ASA grade, mean 2.1 2.1 0.745
Male 29 (52.7) 14 (51.8) 0.55
Female 26 (47.3) 13 (48.2)
T stage
T1 2 (3.6) 4 (14.8) 0.136
T2 10 (18.2) 8 (29.6)
T3 33 (60) 12 (44.4)
T4 10 (18.2) 3 (11.1)

N stage
N0 28 (50.9) 15 (55.6) 0.588
N1 25 (45.5) 12 (44.4)
N2 2 (3.6) 0

M stage
M0 52 (94.5) 27 (100) 0.216
M1 3 (5.5) 0

Pathological G
G1 13 (23.5) 4 (14.8) 0.586
G2 39 (71) 22 (81.5)
G3 3 (5.5) 1 (3.7)

Type of resection
Right colectomy 15 (27.3) 2 (7.4) 0.800
Left colectomy 3 (5.5) 8 (29.6)
Sigmoidectomy 8 (14.5) 6 (22.3)
Rectal resection 25 (45.5) 10 (37)
Abdominoperineal resection 4 (7.2) 1 (3.7)
Complications 10 (18) 4 (14) 0.703
Hospital stay, mean, days 11.7 8.6 0.085
Stoma 16 (29) 2 (7.4) 0.025

Values are n (percentage) unless otherwise indicated.
Percentages were compared using x2 test; means were compared
using the Mann–Whitney U test.
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groups. The dynamics of quality of life scores was assessed for
all patients and evaluated separately within two groups of
patients according to surgical approach: open and laparoscop-
ic (data are given in Tables 2 and 3). Laparoscopic procedures
were performed in 27 patients (32.9%) and a conventional open
approach was applied in 55 patients (67.1%). Characteristics
Table 2 – EORTC QLQ30 outcomes for open and laparoscopic o

Preoperative Day 2 

I. Global health status
Open 43.97 � 22 34.23 � 21 

Laparoscopic 61.33 � 19 51.11 � 19 

All patients 57 � 17.34 48 � 18.7 

II. Functional scales
1. Physical functioning
Open 72.72 � 26 44.52 � 31 

Laparoscopic 79.73 � 22 48.89 � 20 

All patients 74.23 � 22.6 46.4 � 26.7 

2. Role functioning
Open 72.66 � 32 44.85 � 36 

Laparoscopic 80.67 � 22 36.67 � 14 
of the patients and comparison across groups are given in
Table 1.

The response rate of EORTC QLQ-C30 and EORTC-QLQ-CR29
questionnaires on postoperative days 2 and 5 was 100%, and
after 1 and 3 months, for both questionnaires was 79.2%
(65 patients) and 65.8% (54 patients), respectively.

EORTC-QLQ-C30 reflected the expected post-operative
reduction of QoL on days 2 and 5 after operation (Table 2).
Changes of QoL were also assessed in comparison to the
second postoperative day when all functions are on the lowest
level and specific symptoms are mostly expressed. The global
health status, cognitive and emotional functioning came back
to the preoperative level in 1 month after operation, while the
physical, role and social functioning in 3 months respectively
(Table 2). Specific symptoms/items were mostly expressed on
days 2 and 5 after operation and returned to preoperative level
or were reduced (nausea and vomiting, insomnia, constipa-
tion, diarrhea) in 1 month, but only the pain score decreased
significantly in 1 month after operation. In evaluation of QoL
for all patients, no significant changes of EORTC-QLQ-CR29
scores were observed during the first 3 months after operation
(Table 3).

EORTC-QLQ-C30 outcomes were evaluated separately
within open and laparoscopic groups (data are given in Table
2). Comparison between groups was excluded because there
were significant differences in factors which are known to
have impact in QoL: age and stoma. The global health status
(GHS) score came back to the preoperative values at the same
time points in both laparoscopic and open surgery groups
(Table 2). Physical and role functioning was significantly
improved in one month after operation for laparoscopic group
and in 3 months for open surgery group respectively (Table 2).
Emotional functioning was significantly increased in laparo-
scopic group 3 months after operation (Table 2). Meaningful
differences within groups after operation were observed in
many symptom scales and they reached significant differ-
ences mostly at 3 months (Table 2).

Colorectal module EORTC-QLQ-CR29 found that future
perspective increased significantly in laparoscopic group 1
month after operation (Table 3). Sexual function was signifi-
cantly decreased after 3 months in laparoscopic group in
comparison with preoperative status (Table 3).
perations.

Day 5 1 month 3 months

40.90 � 22 51.39 � 19 55.00 � 18
59.44 � 23 66.27 � 21 72.27 � 19
50.8 � 23.15 60 � 12.49 66.67 � 13.52

49.81 � 28 65.31 � 24 77.14 � 23*

65.33 � 17 82.22 � 26* 86.35 � 29*

52.73 � 17.2 68.7 � 19.8 78.8 � 15.7*

44.00 � 34 56.79 � 32 75.40 � 30*

57.14 � 22 70.63 � 25* 81.75 � 32*



Table 2 (Continued )

Preoperative Day 2 Day 5 1 month 3 months

All patients 74.17 � 27 41.33 � 25.9 46.17 � 28.1 59.5 � 27.3 76.33 � 24.6*

3. Emotional functioning
Open 70.38 � 25 63.94 � 24 68.11 � 28 72.84 � 21 75.07 � 31
Laparoscopic 69.67 � 22 70.56 � 25 70.56 � 27 85.71 � 28 93.65 � 29*

All patients 69.17 � 26.8 59.67 � 28.5 60.67 � 32.5 74.25 � 22.3 80.17 � 9.9

4. Cognitive functioning
Open 81.79 � 21 74.84 � 22 75.62 � 23 80.86 � 25 82.14 � 35
Laparoscopic 82 � 22 82 � 28 84.44 � 27 88.1 � 25 90.06 � 32
All patients 80.67 � 23.5 68.3 � 25.4 69.17 � 26.3 81.67 � 19.8 84.3 � 17.9

5. Social functioning
Open 74.87 � 28 60.91 � 32 58.64 � 32 65.74 � 31 79.00 � 25
Laparoscopic 88 � 22 63.17 � 24 72.22 � 21 80.16 � 29 89.68 � 29
All patients 77 � 22.3 68 � 18.7 67.67 � 16 68.5 � 23.3 81.17 � 17.8

III. Symptom scales/items
1. Fatigue
Open 37.9 � 28 55.2 � 29 50.4 � 20 39.4 � 25 25.7 � 20*

Laparoscopic 40 � 26 52.3 � 25 37.7 � 25 27.51 � 19 17.46 � 22*

All patients 38 � 27.7 55.1 � 27.4 50.44 � 21.7 39.33 � 23.2 25.67 � 16.3

2. Nausea and vomiting
Open 9.9 � 10 7 � 12 4.2 � 13 6.4 � 13 9.6 � 15
Laparoscopic 8 � 18 3.3 � 12 1.1 � 8 1.5 � 10 4.8 � 8
All patients 8.6 � 14.4 6.6 � 9.3 3.3 � 7 5.5 � 8.7 8.1 � 10.1

3. Pain
Open 23.5 � 22 52.6 � 20 47.6 � 29 27.3 � 25 14.9 � 22*

Laparoscopic 21.3 � 25 50 � 26 41.1 � 21 14.5 � 22* 1.6 � 7*

All patients 22.5 � 24.1 52 � 24.3 45.67 � 27.3 24.2 � 19.6* 11.17 � 7.3*

4. Dyspnea
Open 13.5 � 26 23.3 � 21 16.9 � 20 11.4 � 19 13.4 � 19
Laparoscopic 14.4 � 27 17.8 � 25 11.1 � 26 7.9 � 22 7.9 � 23
All patients 13.3 � 27.3 21.3 � 24.7 16.67 � 20.5 11.3 � 18 13.3 � 18

5. Insomnia
Open 36.5 � 32 50.8 � 37 44.6 � 22 28.1 � 24 26.9 � 22
Laparoscopic 37.33 � 36 37.78 � 38 31.1 � 39 14.29 � 31 7.9 � 18*

All patients 36.67 � 35.1 49.3 � 35.4 44.3 � 32 28 � 24.9 27 � 14.5

6. Appetite loss
Open 21 � 22 33.3 � 28 31.7 � 20 20.8 � 15 18.13 � 18
Laparoscopic 20 � 19 31.1 � 22 20 � 22 6.3 � 22* 9.5 � 22
All patients 21 � 20 31.17 � 27.6 29 � 17 18 � 21.4 17 � 20.4

7. Constipation
Open 24.1 � 20 7.6 � 39 21 � 28 21.7 � 26 23.4 � 20
Laparoscopic 14.67 � 25 28.9 � 35 17.78 � 29 17.46 � 27 22.2 � 22
All patients 20 � 23.7 27.6 � 39.6 21 � 27.8 20.7 � 25 23.3 � 22

8. Diarrhea
Open 26.9 � 20 21 � 24 20 � 22 21.4 � 26 19.4 � 22
Laparoscopic 18.67 � 30 4.4 � 10 11.11 � 14 19.05 � 22 9.5 � 17
All patients 26.67 � 29 14 � 11.7 18 � 20.5 21 � 27 16 � 18.7

Values are mean � SD.
* P < 0.05 compared to day 2 postoperatively (Wilcoxon test).
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4. Discussion

The intension of this study was to analyze the change of
QoL during the first 3 months after surgical treatment of
colorectal cancer and to find the approximate terms
when their functional status comes back to the preoperative
level.
Our study demonstrated that the EORTC QLQ-C30 ques-
tionnaire was able to provide additional information about
patient outcomes in short terms after curatively treated
colorectal cancer. It also showed the utility of the question-
naire to identify the differences in changes of QoL using
different surgical approaches for colorectal cancer – open and
laparoscopic – notwithstanding that groups of patients were
not randomly allocated and not homogenous.



Table 3 – EORTC QLQ-CR29 outcomes for open and laparoscopic operations.

Future perspective Preoperative 1 month 3 months

Open 42.93 � 32 47.06 � 28 57.94 � 34
Laparoscopic 31.58 � 39 64.29 � 30* 69.23 � 25*

All patients 39.22 � 24.19 49.75 � 29.80 60.12 � 32.27

Body image
Open 75.42 � 24 73.72 � 25 80.76 � 23
Laparoscopic 87.72 � 19 85.71 � 27 94.87 � 10
All patients 77.65 � 23.73 76.14 � 26.41 84.24 � 22.09

Defecation problems
Open 20.1 � 20 18.65 � 12 16.67 � 16
Laparoscopic 18.06 � 16 12.63 � 9 10.61 � 7
All patients 19.07 � 18.01 17.22 � 12.07 15.14 � 14.28

Sexual function
Open 17.49 � 23 16.31 � 21 19.51 � 24
Laparoscopic 27.19 � 25 23.08 � 25 14.29 � 24*

All patients 18.96 � 23.28 17.49 � 22.03 17.86 � 23.26

Values are mean � SD.
* P < 0.05 compared to the preoperative status (Wilcoxon test).
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Studies, evaluating outcomes up to 5 years after surgery
have shown no consistent advantages to QoL for either open or
laparoscopic approach [11–14]. Some authors report that QoL
after rectal cancer surgery is substantially reduced for up to 6
months, indicating the need for a high level of healthcare
support for several months after operation [15]. On the other
hand, many studies have previously demonstrated that
patients having laparoscopic colorectal surgery have less
postoperative pain, an earlier discharge from hospital, and a
faster recovery in terms of returning to normal activities
[4,8,15–19]. Therefore it is to be expected that differences
between groups would be largest during this time. There are
possible explanations for why the studies have not been able
to demonstrate a difference in HRQoL between laparoscopic
and open approaches: the QoL instruments used may not be
sensitive enough to pick up significant differences. The lack of
robust data on the early postoperative period may have
concealed real differences in HRQoL between the laparoscopic
and open approaches.

It was not possible to demonstrate in this study signifi-
cantly different QoL outcomes between conventionally and
laparoscopically operated patients due to not homogenous
groups. The preoperative characteristics of patients in open
and laparoscopic groups demonstrate that laparoscopic
approach was chosen for selected patients. Assessments of
changes in QoL were performed within each group separately
on alternative days, enabling a thorough analysis of the
recovery period. Previous studies have been limited by
measuring QoL at a small number of time points within the
early postoperative period [7,20], or only at later points after
surgery (4,6 weeks, 6 months) [3,4,8,15–17,21], although they
were using the same EORTC QLQ-C30 and EORTC QLQ-CR29
questionnaires. Also there are studies which use different QoL
scales [9,10] for short-term QoL evaluation of curatively treated
colorectal cancer patients. Dowson et al. [9] evaluated the QoL
every 2 days first 6 weeks for curatively treated colorectal
cancer patients demonstrating significantly better QoL up to 4
weeks after laparoscopic operations. Their study shows that
QoL recovers approximately in 3 weeks for laparoscopic
operations and in 5 weeks for open operations respectively,
but they used the EQ-5D questionnaire, which is a standard-
ized non-disease-specific (generic) diary based instrument for
assessing self-reported health status. The study that used
EORTC QLQ-C30 [4] as an instrument showed that median of
scores came back to the preoperative level in 30 days after
operation in many functional scales. Nevertheless, those
studies [4,9] showed the similar dynamics of QoL in the early
postoperative period. In addition, our study demonstrated the
sensitivity of EORTC QLQ-C30 questionnaire, because some
functions for laparoscopic group of patients recovered to the
preoperative level earlier than for open surgery group. This can
be particularly explained by younger age and less stoma for
laparoscopic group. Thus, the findings in this QoL study do not
mirror the improved short-term clinical outcomes after
laparoscopic colorectal surgery, but shows that differences
in QoL are potentially biggest in first 3 months after operation.
In regard to EORTC QLQ-C30, there are studies [22], which have
examined the minimal important change of QoL (MID)
implicating a change that is clinically meaningful to the
patient. This study demonstrates that the MID is in the range
of 5–10 points on the 100-point scale, whereas more than 20
points indicates a substantial change. The present study
showed clinically meaningful changes of mean change of
scores for most functional and symptom scales in both EORTC
QLQ-C30 and EORTC QLQ-CR29 by 1 or 3 months after surgery.

The EORTC QLQ-CR29 questionnaire appeared to be limited
for early evaluation of Qol, because some functions such as
sexual, are unavailable to score during the first month after
operation. Significantly improved future perspective in lapa-
roscopic group in 1 month after operation could be explained
by significantly younger age of patients in this group, as
younger patients have a longer life expectancy. By the way, the
other studies [17] did not refer the better future perspectives
for patients after laparoscopic colorectal surgery.

This study presented some methodological drawbacks: it
was not possible to randomize patients into different
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treatment groups. While not conforming to randomization
procedures, there was an element of chance involved in
whether most patients were operated on through laparoscopic
or open means. The proportion of younger patients was,
however, higher in the laparoscopic group, and more patients
in the open group had a stoma. Other limitation of this study
was patients response rate: after 1 and 3 months for both
questionnaires it was 79.2% (65 patients) and 65.8% (54
patients), respectively.

5. Conclusions

Our study provided additional information in the evaluation of
early postoperative changes of QoL of Lithuanian colorectal
cancer patients with currently widely used EORTC QLQ-C30
and EORTC QLQ-CR29 questionnaires. The present study
showed that the majority of functional scale scores came
back to the preoperative level during the first 3 months after
colorectal cancer surgery. Differences in QoL according to the
surgical approach are mostly expressed during this period.
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