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Abstract

Aim: It is commonly thought that laparoscopic surgery leads to faster postoperative recovery for its low
invasiveness. We evaluated postoperative quality of life (QOL) after laparoscopic myomectomy (LM) by
using the Euro-QOL 5 dimension (EQ-5D) score and analyzed its relationship to surgical factors.
Methods: Between 2014 and 2016, 541 patients underwent LM at our institution. We included 86 patients in
the final analysis (16% response rate) who replied to the EQ-5D questionnaire, in order to investigate postop-
erative QOL. We evaluated patients’ EQ-5D score before the operation and on the 3rd, 7th, 14th, 21st and
28th postoperative day (POD). We investigated the degree of correlation between the EQ-5D score and four
surgical characteristics (operation time, intraoperative bleeding, number of resected myomas and weight of
specimen). We examined correlation between EQ-5D scores and chief complaints such as hypermenorrhea,
dysmenorrhea, other pain, myoma enlargement, palpable tumor and desire for childbearing. We also exam-
ined correlation between EQ-5D scores and other factors such as patient’s age, infertility, history of abdomi-
nal surgery, marriage and body mass index.
Results: Full recovery, defined as an EQ-5D score of 1.0, was reported 2.3% of patients by POD3, 18.6% by
POD7, 58.1% by POD14, 73.3% by POD21 and 86.0% by POD28.
Longer duration of operation correlated weakly with poor recovery on POD3. Intraoperative bleeding, num-
ber of resected myomas and weight of the specimen did not significantly influence EQ-5D score. There was
no correlation between chief complaints or other factors mentioned above and EQ-5D score.
Conclusions: More than a half of the patients undergoing LM included in our study reported full recovery
of QOL after 2 weeks. The time to recover QOL was slightly influenced by the operation time. However,
when LM was finished without any complications, postoperative QOL eventually seemed to improve
regardless of the surgical characteristics such as operation time, intraoperative bleeding, number of resected
myomas and weight of specimen.
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Introduction

Uterine leiomyomas are benign smooth muscle
tumors of the myometrium, seen in 80% of
reproductive-aged women, and manifesting clinically
in approximately 25%.1 Myomas may be the cause of

abnormal uterine bleeding, pelvic pain, infertility and
urinary or bowel complaints.2

Myomectomy is an accepted treatment for women
with symptomatic myomas who wish to preserve fer-
tility.3 Laparoscopic myomectomy (LM) is associated
with less postoperative pain, blood loss, and shorter
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hospital stays, and it is more cosmetically acceptable
(smaller scars) than abdominal myomectomy.4 LM is
widely recognized for being less invasive, and prior
studies have reported earlier recovery than abdominal
myomectomy.4 However, only few studies have
examined it quantitatively. We aimed to evaluate
postoperative quality of life (QOL) quantitatively
using the Euro-QOL 5 dimension (EQ-5D) score and
correlated the results with surgical factors. This study
has been approved by the research ethics committee
of Teine keijinkai hospital.

Methods

We included 86 patients who completed an EQ-5D
questionnaire adequately out of 541 patients who
underwent LM in our hospital from 2014 to 2016
(16% response rate). We distributed EQ-5D question-
naires to all the patients during the hospitalization
and asked them to complete the questionnaires. There
were no major complications observed in all cases.
EQ-5D is a method used to measure an individual’s

health status quantitatively and assesses five dimen-
sions of health-related QOL (mobility, self-care, usual
activities, pain/discomfort and anxiety/depression)
using three levels (no problems, some/moderate
problems and extreme problems) (Table 1). The
patients choose one statement that describes their
health in each of the five dimensions, and the answers

were converted to EQ-5D score based on the utility
value of Japanese edition constituted from 0 meaning
death to 1 meaning full QOL (details of conversion
table are shown in Appendix S1).5

We collected the questionnaires by postal mail or
fax and evaluated them before the operation and on
the 3rd postoperative day (POD3), 7th (POD7), 14th
(POD14), 21th (POD21) and 28th (POD28).

We assessed correlations between EQ-5D scores
and four characteristics of the surgery (operation time,
amount of intraoperative bleeding, number of
resected myomas and weight of specimen). In addi-
tion, we examined correlation between EQ-5D scores
and chief complaints such as hypermenorrhea, dys-
menorrhea, other pain, myoma enlargement, palpable
tumor and desire for childbearing. We also examined
correlation between EQ-5D scores and other factors
such as patient’s age, infertility, history of abdominal
surgery, marriage and body mass index. The charac-
teristics of the surgery, patient’s age and body mass
index were assessed by Spearman’s rank correlation
coefficient. The differences among the responder and
non-responder groups, chief complaints and factors
such as infertility, history of abdominal surgery and
marriage were assessed by the Mann–Whitney U test.
Patients who were infecund for more than 1 year
were classified as infertility. We set P-value <0.05 as a
significant level.

Results

All patients’ background and results of the operations
are presented in Table 2. There were no cases of con-
version to laparotomy. All patients were discharged
on POD3 without complications. The number of
resected myomas was larger in patients who did not
reply the questionnaire than patients who replied
(p < 0.001).

The result of EQ-5D score of Japanese edition is
presented in Table 3. The proportion of patients who
responded 1 in EQ-5D score that means a state of full
good health was 2.3% on POD3, 18.6% on POD7,
58.1% on POD14, 73.3% on POD21 and 86.0% on
POD28 (Fig. 1).

After POD14, the QOL of almost 60% of patients
was rated as 1. Therefore, we analyzed the correlation
between the surgical factors and postoperative QOL
before POD14 (Table 4). Regarding relevance between
operation time and postoperative QOL on POD3,
POD7, POD14, P-values were 0.048, 0.13 and 0.19,

Table 1 Euro-QOL 5 dimension questionnaire

Mobility
1. I have no problems in walking about.
2. I have some problems in walking about.
3. I am confined to bed.
Self-care
1. I have no problems with self-care.
2. I have some troubles washing or dressing myself.
3. I am unable to wash or dress myself.
Usual activities
1. I have no problems with performing my usual
activities.
2. I have some problems with performing my usual
activities.
3. I am unable to perform usual activities.
Pain/Discomfort
1. I have no pain or discomfort.
2. I have moderate pain or discomfort.
3. I have extreme pain or discomfort.
Anxiety/Depression
1. I am not anxious or depressed.
2. I am moderately anxious or depressed.
3. I am extremely anxious or depressed.
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respectively. The P-value POD3 met the significance
level of 5%, and ρ of Spearman’s rank correlation
coefficient was −0.21.

Regarding intraoperative bleeding and weight of
specimen, postoperative QOL did not show signifi-
cant difference at any time.

Regarding the number of resected myoma and
postoperative QOL, P-value on POD14 met the signif-
icance level of 5% and ρ of Spearman’s rank correla-
tion coefficient was −0.23. The result of correlation
between EQ-5D score and chief complaints or other
factors mentioned above is shown in Table 5. There
was no correlation between those variables.

Discussion

There are several prior studies about recovery after
LM. Maris et al.6 mentioned a more rapid recovery

after LM, that is, 90% of patients after LM felt full
recovery on POD15 compared with only 5% after
abdominal myomectomy. Alessandri et al.7 assessed
that 90.3% of patients in the LM group fully recuper-
ated by POD 15, which was superior compared with
the minilaparotomy group. On the other hand, two
studies found no difference between LM and abdomi-
nal myomectomy group, with one reporting mean
time to return to work and the other reporting
median number of days to full recovery.8,9 In our
study, the rate of full recovery after LM reached more
than half on POD 14. Therefore, we think POD14 can
be one of the criteria for full recovery and returning
to work after LM. This information is useful especially
for working patients who want to know when they
might return to work. Moreover, Kikuchi et al.10

reported the required number of days for specific
daily activities and according to them, patients after

Table 2 The background of all patients and results of operations

Responders Non-responders P-value

Age (year) 39.0 (35.0–42.0) 38.0 (35.0–42.0) 0.74
Operation time (min) 108.5 (86.5–147.2) 103.0 (74.0–151.0) 0.20
Intraoperative bleeding (g) 100.0 (30.0–200.0) 50.0 (20.0–180.0) 0.16
Number of resected myomas 4.0 (2.0–8.0) 21.0 (3.0–35.0) <0.001
Weight of specimen (g) 158.0 (88.5–289.0) 159.0 (73.3–303.0) 0.68

Values are median (interquartile range). We used the Mann–Whitney U test.

Table 3 The result of EQ-5D score

POD3 POD7 POD14 POD21 POD28

EQ-5D score 0.58 � 0.16 0.73 � 0.60 0.87 � 0.31 0.94 � 0.28 0.97 � 0.19

Abbreviations: EQ-5D, Euro-QOL 5 dimension; POD, postoperative day. Values are mean � 2 standard deviation.

Figure 1 The proportion of
patients whose quality of
life fully recovered
(i.e., their response to
Euro-QOL 5 dimension
questionnaire showed a
value of 1.0). POD, post-
operative day.
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LM needed 5.5 days for housekeeping and 11.7 days
for office work.
We had hypothesized that longer surgery time,

heavier intraoperative bleeding, larger number of

resected myomas, and heavier weight of specimen
might lead to worse postoperative QOL. Regarding
the relationship between operation time and postop-
erative QOL on POD3, ρ of Spearman’s rank

Table 4 The correlation between EQ-5D score and surgical characteristics

QOL of POD3 QOL of POD7 QOL of POD14

Operation time p-value
ρ

0.048*
−0.21

0.13 0.19

Intraoperative bleeding p-value
ρ

0.22 0.70 0.75

Number of resected myoma p-value
ρ

0.15 0.057 0.03*
−0.23

Weight of specimen p-value
ρ

0.37 0.25 0.56

Abbreviations: EQ-5D, Euro-QOL 5 dimension; POD, postoperative day; QOL, quality of life. *We used Spearman’s rank test to investi-
gate the degree of correlation and regarded P-value under 0.05 as statistically significant. When P-value was statistically significant, Spear-
man’s ρ was also shown.

Table 5 The correlation between the EQ-5D score and chief complaints or other factors such as patient’s age, infertility,
history of abdominal surgery, marriage and BMI.

QOL of POD3 QOL of POD7 QOL of POD14

Hypermenorrhea p-value
EQ-5D score

0.39
0.59 (0.53–0.65)*
0.60 (0.53–0.66)*

0.96
0.72 (0.60–0.77)*
0.72 (0.65–0.77)*

0.74
0.75 (0.69–1.00)*
1.00 (0.77–1.00)*

Dysmenorrhea p-value
EQ-5D score

0.70
0.60 (0.53–0.65)*
0.60 (0.53–0.66)*

0.42
0.65 (0.60–0.77)*
0.72 (0.65–0.77)*

0.74
1.00 (0.66–1.00)*
1.00 (0.73–1.00)*

Other pain p-value
EQ-5D score

0.95
0.59 (0.56–0.62)*
0.60 (0.53–0.65)*

0.68
0.69 (0.67–0.71)*
0.72 (0.61–0.77)*

0.94
0.88 (0.83–0.94)*
1.00 (0.72–1.00)*

Myoma enlargement p-value
EQ-5D score

0.98
0.60 (0.51–0.72)*
0.60 (0.53–0.65)*

0.97
0.69 (0.65–0.77)*
0.72 (0.60–0.77)*

0.23
1.00 (0.77–1.00)*
1.00 (0.72–1.00)*

Palpable tumor p-value
EQ-5D score

0.34
0.60 (0.53–0.70)*
0.60 (0.51–0.65)*

0.91
0.73 (0.58–0.84)*
0.72 (0.65–0.77)*

0.47
1.00 (0.75–1.00)*
1.00 (0.72–1.00)*

Desire for childbearing p-value
EQ-5D score

0.84
0.60 (0.53–0.65)*
0.60 (0.53–0.65)*

0.56
0.72 (0.65–0.77)*
0.71 (0.60–0.65)*

0.62
0.90 (0.77–1.00)*
1.00 (0.72–1.00)*

Patient’s age p-value 0.59 0.92 0.25
Infertility p-value

EQ-5D score
0.73

0.59 (0.50–0.65)*
0.58 (0.53–0.66)*

0.81
0.70 (0.69–0.72)*
0.72 (0.60–0.77)*

0.90
0.88 (0.75–1.00)*
1.00 (0.72–1.00)*

History of abdominal surgery p-value
EQ-5D score

0.85
0.60 (0.53–0.65)*
0.60 (0.53–0.66)*

0.97
0.72 (0.60–0.77)*
0.72 (0.65–0.77)*

0.13
0.75 (0.69–1.00)*
1.00 (0.77–1.00)*

Marriage p-value
EQ-5D score

0.66
0.60 (0.53–0.65)*
0.59 (0.53–0.69)*

0.20
0.72 (0.65–0.79)*
0.70 (0.60–0.77)*

0.86
1.00 (0.77–1.00)*
1.00 (0.72–1.00)*

BMI p-value 0.30 0.14 0.60

Abbreviations: BMI, body mass index; EQ-5D, Euro-QOL 5 dimension; POD, postoperative day; QOL, quality of life.; Values are median
(interquartile range).; We used the Mann–Whitney U test and Spearman’s rank test. There was no correlation between the EQ-5D score
and chief complaints or other factors such as patient’s age, infertility, history of abdominal surgery, marriage, and BMI. *P-values were
shown in the top line of each row. Median QOL values with interquartile range were shown in the middle line and the bottom line of each
row. The middle line represents the values in the group to which patients who were positive for each factor, and the bottom line repre-
sents the values in the group to which patients who were negative for each factor.
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correlation coefficient was −0.21, which meant weak
negative correlation. Operation time might be con-
nected weakly with early stage of recovery. Consid-
ering this result, we might stay patients longer in
the hospital; however, all patients hoped to dis-
charge at the early stage of their recovery process
and were permitted to discharge based on judgment
by attending physicians on POD3. Regarding the
number of resected myomas and QOL, P-value was
significant on POD14. However, p-values on POD3
and POD7 were not significant. For a true negative
correlation between larger number of resected myo-
mas and postoperative QOL, we would have
expected to see significant differences not in the
later stage but in the early stage after LM; therefore,
it is difficult for us to interpret these P-values in the
clinical context.

As uterine fibroids’ characteristics vary, the
invasiveness of LM also varies. It takes longer
time for difficult cases of LM. Among factors indi-
cating the invasiveness of operations, the length of
operation would best represent the degree of inva-
siveness of LM. Although QOL on POD3 was low
after long operations, after POD7, QOL did not
show significant difference, which suggests that
the QOL after POD7 was not influenced by the
operation time.

The main limitation of our study is the low
response rate to the EQ-5D questionnaire. We cannot
deny the possibility that the low response rates intro-
duce some biases into this survey results. The number
of resected myomas was larger in the group of nonre-
sponders than the group of responders. However,
there was no correlation between increase in the num-
ber of resected myomas and other operative charac-
teristics such as prolonged operation time, increase in
intraoperative bleeding and increase in weight of
specimen. Therefore, we believe that there is no signif-
icant difference between two groups about their
recovery processes.

As we rarely perform abdominal myomectomy, we
cannot compare LM with laparotomy. However, LM
is already known to be less invasive than
laparotomy,4 therefore this comparison was not neces-
sary in our study.

We conclude that more than a half of patients
undergoing LM included in our study reported full
recovery of QOL after 2 weeks from their operations.
Therefore, we can provide the information that most
of patients undergoing LM are able to recover by
POD 14.

The process of QOL recovery might be weakly
influenced by the operation time on POD3. However,
our results suggest that postoperative QOL seems to
improve finally regardless of the operative character-
istics mentioned above when LM finishing without
any complications.
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