De ning treatment strategy for uncomplicated
appendicitis based on patient satisfaction feedback:
A cross-sectional study
Kyota Tatsuta (  kyota0420@gmail.com )
Hamamatsu Medical Center https://orcid.org/0000-0001-8513-0039
Shinichiro Miyazaki
Hamamatsu Medical Center
Masahito Ogiku
Hamamatsu Medical Center
Takashi Harada
Hamamatsu Medical center
Nishiwaki Yoshiro
Hamamatsu Medical Center

Research article
Keywords: uncomplicated appendicitis, patient feedback, treatment strategy, laparoscopic appendectomy
DOI: https://doi.org/10.21203/rs.3.rs-31365/v1
License:   This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Page 1/15

Abstract

Background
Two surgical strategies are available for appendicitis: emergency laparoscopic appendectomy and
interval laparoscopic appendectomy. However, timing of surgical intervention remains debatable. This
study aimed to compare the surgical outcomes of emergency laparoscopic appendectomy (ELA) and
interval laparoscopic appendectomy (ILA) and conduct a questionnaire survey to investigate the use of
ELA and patient satisfaction with regard to treatment.

Methods
We included 162 patients who underwent laparoscopic appendectomy at our hospital. Outcomes were
assessed by operation time, blood loss, postoperative fasting time, length of hospital stay, and
complication rate. Patient satisfaction was measured by questionnaire addressing degree of satisfaction,
pre-surgery anxiety, and length of hospital stay. Continuous variables were compared by Student’s t-test,
and discrete variables, expressed as percentages, were analyzed via chi-squared test.

Results
Of 162 patients, 74 (46%) and 88 (54%) received emergency and ILA, respectively. No signi cant
difference was observed in the operation time, blood loss, length of hospital stay, or complication rate.
Among 66 patients who responded to the questionnaire (28 emergency, 38 interval), a signi cant
difference was observed only in the degree of satisfaction regarding the timing of the surgical
intervention (p = 0.04).

Conclusions
Surgical outcomes of emergency and interval appendectomy were equivalent; however, patient
satisfaction favored emergency appendectomy, suggesting it is a preferable approach for the treatment
of uncomplicated appendicitis.

Trial registration:
NA

Background

Page 2/15

Acute appendicitis is the most frequent abdominal emergency worldwide. In 1880, Lawson Tait was the
rst to diagnose and remove an infected appendix in England [1], and since then, appendectomy has
been widely performed and remains the main treatment for acute appendicitis. Recently, numerous
randomized controlled trials have demonstrated the many bene ts of laparoscopic appendectomy
compared with open appendectomy. For example, laparoscopic appendectomy produces a comparatively
shorter length of hospital stay and less time to return to normal activities [2–5]. In addition, the procedure
has also been reported to show a magni ed effect, fewer wound infections, and improved intraperitoneal
irrigation e ciency [6–8].
Advances in modern antibiotics have facilitated their successful use as a therapeutic option for
appendicitis. In recent years, increasing evidence from randomized clinical trials [9–11] has shown that
patients with uncomplicated acute appendicitis can be treated safely and e ciently with antibiotics.
Although most cases using only antibiotics are successful, nonoperative management may fail within 24
to 48 h in about 8% of cases, and an additional 20% may require second hospitalization for recurrent
acute appendicitis [12]. Therefore, appendectomy remains an important treatment strategy for acute
appendicitis. However, the timing of surgical intervention remains debatable.
In general, two laparoscopic surgery strategies are available: emergency laparoscopic appendectomy
(ELA) and interval laparoscopic appendectomy (ILA). In ELA, the patient undergoes an urgent
appendectomy within the rst 24 h of hospitalization, and any intra-abdominal abscess is drained during
surgery. In ILA, surgery is scheduled to follow 6–8 weeks after initial diagnosis and start of antibiotic
therapy. In the interim, the patient is discharged and resumes normal activities. The potential advantage
of ELA is that it halts disease progression, with the disadvantage of potential risks of intraoperative organ
injury and wound infections [10]. The putative advantage of ILA is that fewer intraoperative and
postoperative complications occur due to reduced peritoneal contamination. Therefore, ILA is preferred in
most pediatric cases of appendicitis. However, some researchers disapprove of the use of ILA because of
increased hospital costs, risk of recurrence, and strong in ammatory adhesion [13–15]. However, with the
recent technical improvements in laparoscopic surgery, ELA has been reported to be equivalent to ILA in
terms of the frequency of complications [16–18].
Thus, the utility of ELA for appendicitis has been rea rmed. In the present study, we compared the
surgical outcomes of ELA and ILA and conducted a questionnaire survey to investigate the use of ELA
and patient satisfaction with regard to treatment.

Methods

Study design and patients
A total of 162 patients (6–86 years old) were included who underwent laparoscopic surgery for
appendicitis between January 2015 and December 2018 at our hospital. Patients who transitioned from
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laparoscopy to laparotomy were excluded. The primary attending physician was given the choice
between ELA and ILA (Table 1).
Table 1
Patient background
ELA (n = 74)

ILA (n = 88)

p-value

Age, year, median (range)

33.9, (6–81)

38.4, (6–86)

0.21*

Sex, n (%)

Male, 40 (54)

Male, 42 (48)

0.36**

Number of treatments, n (%)

First, 62 (84)

First, 65 (74)

0.13**

Multiple, 12 (16)

Multiple, 23 (26)

≤ 4, 0 (0)

≤ 4, 2 (2)

5–6, 18 (13)

5–6, 29 (20)

≥ 7, 62 (61)

≥ 7, 61 (66)

Alvarado score, points, n (%)

0.15**

*Student t-test, ** chi-squared test.
ELA, emergency laparoscopic appendectomy; ILA, interval laparoscopic appendectomy
Complicated appendicitis was de ned as the presence of a perforation, abscess, or suspicion of a tumor
via computed tomography scan.
The study was approved by the independent ethics committee of our hospital in January 2017 and was
performed in accordance with the ethical standards laid down by the 1964 Declaration of Helsinki and its
later amendments. All study participants provided informed consent and were researched by mail survey.
Pre-approval cases (cases from January 2015 to December 2016) were retrospectively investigated, and
post-approval cases (cases from January 2017 to December 2018) were prospectively followed up within
1–2 months postoperatively. All patients provided informed consent for the publication of their
data/survey responses. Our study obtained the written consent from study participants. Written consent
from patient’s parent was obtained for participants under 16 years old.
Patients were divided into ELA or ILA groups based on their respective questionnaire responses, and we
performed a comparative review of the surgical outcomes.

Surgical outcomes
Surgical outcomes were measured by assessing operation time, blood loss, postoperative fasting time,
postoperative length of stay, and complication rate. Intraoperative and postoperative complications were
separated; events that occurred within 30 days were classi ed as > grade I using the Clavien–Dindo
classi cation system.

Questionnaire investigation
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We developed an original patient questionnaire for this study. The questionnaire assessed the age,
number of recurrences, whether ELA or ILA was performed, degree of satisfaction (overall treatment and
the timing of the surgical intervention), adequacy of the length of stay, preoperative anxiety, and
recommended surgical approach (ELA or ILA). The degree of satisfaction, the length of hospital stay, and
preoperative anxiety were scored on a ve-point scale (− 2, − 1, 0, 1, and 2) (Table 2). In addition to this, an
answer space was provided for patients to add any other relevant comments.
Table 2
Original patient questionnaire
1.

How old were you when undergoing the operation for appendicitis? What is your sex?

2.

How many times was your appendicitis treated by antibiotics only?

3.

Which procedure was performed: emergency surgery or interval surgery?

4.

What was the satisfaction level for the treatment underwent in our hospital?
(very satis ed; satis ed; no opinion; dissatis ed; very dissatis ed)

5.

How long did you stay?
(very long; long; appropriate; short; very short)

6.

When you underwent emergency surgery, what was your level of anxiety?
(very anxious; anxious; no opinion; no anxious; strikingly absent)

7.

When you underwent emergency surgery, you had the option to select the interval approach.
How satis ed were you regarding the time to surgery?
(very satis ed; satis ed; no opinion; dissatis ed; very dissatis ed)

8.

When you underwent interval surgery, how much pre-surgery anxiety did you have?
(very anxious; anxious; no opinion; no anxious; strikingly absent)

9.

When you underwent interval surgery, you had the option to select the emergency approach.
Were you satis ed with the timing of the surgery intervention?
(very satis ed; satis ed; no opinion; dissatis ed; very dissatis ed)

10.

What is the timing of surgery intervention that you would recommend for families?
emergency or interval?
(free answer space)

Statistical analysis
Statistical comparisons were conducted using SAS version 9.4 (SAS Institute, Cary, NC, USA). Student’s ttest was used to compare normally distributed continuous variables. The difference between discrete
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variables, expressed as frequencies (percentages), was analyzed using a chi-squared test. A p-value of <
0.05 was regarded as statistically signi cant. The content of the free-space responses was divided into
two groups (ELA and ILA).

Results

Surgical outcomes
A total of 74 patients (46%) were classi ed in the ELA group, and 93 patients (54%) were in the ILA group.
No signi cant difference was observed between the two patient groups in terms of operation time (p =
0.93), blood loss (p = 0.48), or length of postoperative hospital stay (p = 0.30). However, a signi cant
difference in the fasting time was observed postoperatively (p < 0.01).
The incidence of intraoperative complications did not show a signi cant clinical difference (p = 0.19).
Complications included cecum serosa injury, and surgical suture repair was performed for this. Likewise,
no signi cant clinical difference arose for the incidence of postoperative complications (p = 0.11).
Regarding grade II Clavien–Dindo complications, no signi cant difference in wound infection (p = 0.29) or
paralytic ileus (p = 0.46) was observed. Clavien–Dindo grade III was only found in ELA patients (p = 0.27),
which may have been due to reoperation because of a small bowel obstruction (Table 3).
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Table 3
Surgical outcomes

Operation time, minutes, median (range)

ELA

ILA

p-value

66.4

66.9 (28–224)

0.93*

6.1

5.5

0.48*

(5–70)

(5–30)

1.5

1.1

(1–10)

(1–3)

5.9

5.5

(3–17)

(3–24)

0

1

(0)

(2.2)

7

3

(9.5)

(3.4)

6

3

(8.1)

(3.4)

4

2

(5.4)

(2.2)

2

1

(2.7)

(1.1)

1

0

(1.3)

(0)

(22–152)
Blood loss, ml, median (range)

Fasting time after surgery, days, median (range)

Length of stay after surgery, days, median (range)

< 0.01*

0.30*

Intraoperative complications
Intraoperative organ damage, n (%)

0.19**

Postoperative complications
Total postoperative complications, n (%)

Clavien–Dindo ≥ grade II, n (%)

Wound infection, n (%)

Paralytic ileus, n (%)

Clavien–Dindo ≥ grade IIIa, n (%)

0.11**

0.19**

0.29**

0.46**

0.27**

*Student t-test, ** chi-squared test.
ELA, emergency laparoscopic appendectomy; ILA, interval laparoscopic appendectomy

Questionnaire results
Sixty-six (41%) patients responded to the questionnaire. Respondents were divided by age: 43.8% in the
young population (< 15 years old), 37.6% in the productive-age population (15–64 years old), and 33.3%
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in the elderly population (≥ 65 years old). The rate of response was nearly equal in all populations. A total
of 28 (42%) patients were categorized in the ELA group and 38 (58%) in the ILA group.
A signi cant difference was noted in the degree of satisfaction regarding the timing of the surgical
intervention (p = 0.04). However, no signi cant difference was found in the degree of satisfaction
concerning the overall treatment (p = 0.19) or the adequacy of the length of hospital stay (p = 0.35). The
occurrence of preoperative anxiety was not signi cantly different, but it tended to occur less frequently in
the ELA group (p = 0.10). No signi cant difference was observed in the surgical approach
recommendation, but ELA tended to be recommended more often (p = 0.19) (Table 4).
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Table 4
Questionnaire investigation outcomes

Satisfaction with overall treatment

ELA

ILA

Pvalue

1.30

1.03

0.19

Points

Cases

Points

Cases

Very satis ed

2

11

2

10

Satis ed

1

14

1

22

No opinion

0

1

0

4

Dissatis ed

−1

1

−1

1

Very dissatis ed

−2

0

−2

1

Satisfaction with the timing of the surgical
intervention

1.22

0.73

0.04

Points

Cases

Points

Cases

Very satis ed

2

9

2

9

Satis ed

1

15

1

16

No opinion

0

3

0

7

Dissatis ed

−1

0

−1

3

Very dissatis ed

−2

0

−2

2

Adequacy of length of stay

−0.07

0.03

0.35

Points

Cases

Points

Cases

Very long

2

0

2

0

Long

1

1

1

3

Appropriate

0

25

0

32

Short

−1

1

−1

2

Very short

−2

1

−2

0

Pre-surgery anxiety

0

0.34

0.10

Points

Cases

Points

Cases

Very anxious

2

0

2

5

Anxious

1

4

1

15

ELA, emergency laparoscopic appendectomy; ILA, interval laparoscopic appendectomy
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ELA

Pvalue

ILA

No opinion

0

20

0

7

Not anxious

−1

4

−1

10

Strikingly absent

−2

0

−2

1

Which surgical

ELA

20

ILA

22

approach was recommended

ILA

6

ELA

14

0.19

ELA, emergency laparoscopic appendectomy; ILA, interval laparoscopic appendectomy
There were 46 free-space responses (ELA: 19 cases, ILA: 27 cases). In the ELA group, the most frequent
response was “achieved a pain-free state by surgery” (7 cases). Other responses included “removed
anxiety regarding recurrence” (4 cases); “there is no need for rehospitalization because of ELA;” “feel
fortunate for the quick medical response;” “feel relieved because of a short hospital stay;” and “feel
anxious regarding the risk of emergency surgery and transition from laparoscopy to laparotomy” (2
cases). In the ILA group, the most frequent response was: “plan to undergo surgery at a convenient time”
(15 cases). Another response was “feeling fortunate because of the minimal surgical wound” (5 cases).

Discussion
Given the advantages and disadvantages of ELA and ILA, herein we examined ELA by comparing its
surgical results with those of ILA and conducted a patient questionnaire survey to assess treatment
satisfaction between the two surgical interventions for appendicitis. Although in the category of surgical
outcomes postoperative fasting time showed a signi cant clinical difference between the groups, we
believe that the surgical outcomes of ELA and ILA were equivalent based on other outcome measures.
The questionnaire responses demonstrated a signi cant difference in the degree of satisfaction
regarding the timing of surgical intervention, while satisfaction with the overall treatment, preoperative
anxiety, and the recommended surgical approach tended to favor ELA. Based on patient satisfaction
feedback, we recommend ELA for the treatment of uncomplicated appendicitis.
Acute appendicitis remains the most common reason for emergency abdominal surgery. The lifetime risk
of developing appendicitis is 7–15%, with a peak incidence in the young and productive-age population
[19]. Recently, nonoperative management for uncomplicated appendicitis has stood out as a safe option
for patients keen to avoid appendectomy [20]. However, it is reported that appendectomy is the most
effective treatment for uncomplicated appendicitis because of the reduced risk of developing peritonitis
[21]. When determining a treatment strategy for appendicitis, we must consider that malignant tumors are
con rmed using pathological analysis in 0.9–1.4% of all appendectomies performed to treat acute
appendicitis [22].
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Studies have reported treatment strategies and surgical outcomes resulting in rapid progression in
appendicitis treatment. However, it is uncertain whether advances in treatment correlate with treatment
satisfaction [6–8, 12, 16–18, 21, 22]. The timing of surgical intervention must be chosen on the status of
disease and patient condition. In addition to medical validity, based on patient satisfaction following
treatment, we believe ELA to be the most suitable treatment choice for uncomplicated appendicitis.
The quality of life associated with appendicitis treatment was considered in previous studies by
comparing outcomes following antibiotic drug treatment and appendectomy [10, 23, 24]. Previous studies
evaluated health-related quality of life (HR-QOL) and related factors [25] and compared ELA and ILA for
appendicitis in terms of patient quality of life and its effects on parents and patients [26]. According to
previous research, using antibiotics alone had a smaller impact on social life, and patients resumed their
normal activity earlier than after surgery [23]. However, long-term QOL of patients taking antibiotics who
later underwent appendectomy were less satis ed than patients with successful antibiotics or
appendectomy [24]. In a study similar to ours, the emergency approach was reported to be better than the
interval approach because patient families experienced less distress concerning the quality of life
outcomes of their children [25]. Therefore, based on our ndings and those reported in previous studies,
we regard ELA as the preferred approach for appendicitis.
To ensure a patient-centered approach, we developed an original questionnaire to assess satisfaction
from the point of view of the patient. This patient-centered concept has gained worldwide recognition
since the 2000s, and patient-reported outcome (PRO) has emerged as the standard clinical outcome
measure [27]. Patient satisfaction, subjective symptoms, and quality of life are all recognized by PRO. In
this study, we were unable to compare the subjective symptoms of ELA with those of ILA, because ILA
was not performed during active symptoms. HR-QOL has been measured in previous clinical trials using
such tools as the 36-item Short Form Survey Instrument (SF-36) and the EuroQoL-5D (EQ-5D) [10, 23, 25].
We regarded assessment of the treatment satisfaction of patients to be insu cient because both ILA and
ELA surgeries had equal surgical outcomes. Therefore, to assess patient satisfaction, we developed a
simple and easy-to-answer original questionnaire on appendicitis using a ve-point scale.
Given the addition to all other parameters for assessment, the questionnaire outcomes also indicate ELA
as the recommended appendicitis treatment. However, the adequacy of the length of stay tended to be
weighted in favor of ILA. The free-space responses regarding the risks of emergency surgery and
transition from laparoscopy to laparotomy had to be considered.
The limitations of this study were that it was a single-center study using an original questionnaire with a
low number of respondents and a small sample size. The rate of response in our study was 41%, which
was lower than that of previous studies. We believe that the number of respondents was low because the
survey was conducted by mail, making it cumbersome, and no compensation was provided. Previous
questionnaires investigating benign and malignant diseases in Japan revealed a higher rate of
responders for malignant diseases than for benign diseases [28, 29]. We believe that this difference may
be attributed to the higher degree of attention patients pay to certain diseases and their risks than they do
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for others, and this tendency is the same in questionnaires from other countries [30]. Moreover, the
content of the questionnaire was based on disease-speci c characteristics but may not be su ciently
accurate because of its novelty. A total of 105 cases (60.5%) were pre-approved by the independent ethics
committee of our hospital and did not receive a full explanation in this study.

Conclusion
The surgical outcomes of ELA and ILA are equivalent. However, patient satisfaction was weighted in
favor of ELA, suggesting that it is a preferable approach for the treatment of uncomplicated appendicitis.
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