
pISSN 2287-9714   eISSN 2287-9722
www.coloproctol.org

Annals of

Coloproctology

www.coloproctol.org50

Risk factors for prolonged hospitalization and delayed 
treatment completion after laparoscopic appendectomy in 
patients with uncomplicated acute appendicitis

Jiyoung Shin, Myong Hoon Ihn, Kyung Sik Kim, Sang Hyun Kim, Jihyoun Lee, Sangchul Yun, 
Sung Woo Cho
Department of Surgery, Soonchunhyang University Seoul Hospital, Soonchunhyang University College of Medicine, Seoul, Korea

Original Article

Ann Coloproctol 2023;39(1):50-58
https://doi.org/10.3393/ac.2021.00773.0110

Purpose: We sought to identify the risk factors for prolonged hospitalization and delayed treatment completion after lapa-
roscopic appendectomy in patients with uncomplicated acute appendicitis.
Methods: The study retrospectively analyzed 497 patients who underwent laparoscopic appendectomies for uncompli-
cated appendicitis between January 2018 and December 2020. The patients were divided into an early discharge group 
( ≤ 2 days) and a late discharge group ( > 2 days) based on the length of hospital stay (LOS). The patients were also divided 
into uneventful and complicated groups according to the need for additional treatment after standard follow-up.
Results: Thirty-seven patients (7.4%) were included in the late discharge group. The mean LOS of the late discharge 
groups was 3.9 days. There were significant differences according to age, preoperative C-reactive protein (CRP), and op-
erative time between the 2 groups. Only operative time was significantly associated with prolonged LOS in multivariate 
analysis. Thirty-five patients (7.0%) were included in the complicated group. The mean duration of treatment in the un-
eventful and complicated groups was 7.4 and 25.3 days, respectively. Significant differences existed between the unevent-
ful and complicated groups in preoperative body temperature, preoperative CRP levels, maximal appendix diameter, and 
the presence of appendicoliths. In multivariate analysis, preoperative CRP levels and maximal appendix diameter were in-
dependent predictors of delayed treatment completion.
Conclusion: Shorter operative time is desirable to ensure minimal hospital stay in patients with uncomplicated appendici-
tis. Further efforts are needed to ensure that patients with uncomplicated appendicitis do not experience delayed treat-
ment completion after laparoscopic appendectomies.
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INTRODUCTION

Acute appendicitis is one of the most common causes of acute ab-
dominal pain requiring emergency surgery, with an estimated 

lifetime risk of 7% to 8% worldwide [1]. Despite advances in anti-
biotic management, appendectomy is generally regarded as the 
treatment of choice for acute appendicitis [2]. In addition, laparo-
scopic appendectomy has been the gold standard treatment for 
acute appendicitis, especially in high-income countries [3], be-
cause of advantages such as shorter length of hospital stay (LOS), 
less postoperative pain, earlier postoperative recovery, lower com-
plication rate, and better cosmetic results compared to conven-
tional open appendectomy [4–6].

Efforts to reduce LOS after laparoscopic appendectomy may re-
lieve pressure on hospital bed capacity, decrease healthcare costs, 
and improve treatment satisfaction. Many studies have evaluated 
the safety and feasibility of early discharge after laparoscopic ap-
pendectomy [7]. However, as with any surgical procedure, ap-
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proximately 2% to 23% of laparoscopic appendectomy patients 
experience postoperative complications [8, 9]. In addition, several 
studies have reported that 3% of the patients who underwent ap-
pendectomy with or without laparoscopy were readmitted for 
postoperative complications [10, 11]. Although these unfavorable 
postoperative outcomes are rare in appendectomies compared to 
other abdominal surgeries, prolonged hospitalization and delayed 
completion of treatment can lead to an eventual increase in over-
all healthcare costs.

Several factors including age, preoperative white blood cell 
(WBC) counts, preoperative C-reactive protein (CRP) levels, the 
severity of inflammation including peritonitis or abscess, and 
open conversion have been associated with prolonged LOS in pa-
tients following laparoscopic appendectomy [12–14]. However, 
these studies included complicated appendicitis, which is clearly 
distinguished from uncomplicated appendicitis. In addition, few 
studies have assessed factors that delay treatment completion after 
laparoscopic appendectomy in patients with uncomplicated ap-
pendicitis.

Therefore, we sought to identify the risk factors for prolonged 
LOS and delayed treatment completion after laparoscopic appen-
dectomies in patients with uncomplicated acute appendicitis.

METHODS

This study was performed in accordance with the Declaration of 
Helsinki and approved by the Institutional Review Board at the 
Soonchunhyang University Seoul Hospital (No. 2021-08-022). In-
formed consent was waived according to the institutional rules 
for retrospective studies.

Patients treated with laparoscopic appendectomies for acute ap-
pendicitis at the Soonchunhyang University Seoul Hospital be-
tween January 2018 and December 2020, were retrospectively an-
alyzed. The study included patients with uncomplicated appendi-
citis, defined as an acutely inflamed appendix with no evidence of 
perforation, periappendiceal abscess, or generalized peritonitis 
based on abdominal computed tomography (CT) or operative 
findings. Patients were excluded if they were diagnosed with com-
plicated appendicitis, underwent conventional open surgery, or 
had evidence of malignancy.

All patients were admitted through an emergency room, and 
abdominal CT scan or ultrasonography (USG) were performed 
for diagnosis. Magnetic resonance imaging (MRI) was considered 
as the second-line modality for suspected acute appendicitis in 
pregnancy patients. All operations were performed laparoscopi-
cally by 6 surgeons with at least 5 years of surgical experience. All 
patients received preoperative treatment with 2nd generation 
cephalosporin and were administered antibiotics until 24 hours 
after surgery. Oral feeding with clear liquids was resumed when 
the patients were fully awakened after surgery. Patients were dis-
charged when a regular diet was tolerated, ambulation was 
achieved, and the pain was adequately controlled with oral anal-

gesics. Patients were usually followed up at 7 days postoperatively. 
However, all patients were not followed up regularly, because of 
the physicians’ outpatient schedules or patients’ preferences. 
Therefore, a delayed outpatient visit that does not require any ad-
ditional treatment due to physicians’ outpatient schedules or pa-
tient’ preference was considered a standard follow-up.

The patients were divided into 2 groups according to the post-
operative LOS as described in a previous study [15]. The early 
discharge group was defined by a LOS of within 2 postoperative 
days, and the late discharge group was defined by a LOS exceed-
ing 3 postoperative days. In addition, we divided the patients into 
2 groups according to the time required for treatment completion. 
The uneventful group was comprised of patients who did not re-
quire additional treatment or follow-up after suture material re-
moval in the standard follow-up and the complicated group was 
comprised of patients who did require additional treatment or 
follow-up including readmission after standard follow-up.

The parameters recorded included age, sex, body mass index, 
hypertension, diabetes mellitus, American Society of Anesthesiol-
ogists physical status classification, smoking history, previous sur-
gical history, preoperative body temperature, preoperative WBC 
count, preoperative CRP level, maximal appendix diameter, the 
presence of appendicoliths, the time from admission to surgery, 
surgeon, operative time and operative time of each surgeon, LOS, 
postoperative morbidity and mortality within 30 days following 
surgery, reoperation, and readmission.

Operative mortality was defined as death within 30 days of sur-
gery. Postoperative complications were evaluated using the Cla-
vien-Dindo classification (CDC) [16]. Surgical site infections (SSI) 
were classified into superficial incisional SSIs and deep incisional 
or organ/space SSIs [17]. Intraabdominal complications, includ-
ing abscess or stump leakage, were detected by abdominal CT 
scan.

Categorical variables were analyzed using the chi-square test or 
Fisher exact test. Continuous variables were compared using Stu-
dent t-tests. Variables with P-values of < 0.1 in univariate analyses 
were included in multivariate logistic regression to identify factors 
that were independently and significantly associated with pro-
longed LOS and delayed treatment completion. P-values of < 0.05 
were considered statistically significant. Statistical analyses were 
performed using IBM SPSS ver. 26.0 (IBM Corp).

RESULTS

Between January 2018 and December 2020, 632 patients under-
went laparoscopic appendectomies for acute appendicitis at a sin-
gle institution. Of these, 497 patients were included in the study. 
A total of 135 patients were excluded because of complicated ap-
pendicitis in 133 patients, and appendiceal malignancies in 2 pa-
tients. Of the entire patients included, 496 patients underwent ab-
dominal CT scan, including 2 children with an ambiguous diag-
nosis of acute appendicitis on USG and 3 patients with impaired 
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renal function who underwent noncontrast-enhanced CT scan. 
One pregnant patient underwent abdominal MRI because of an 
ambiguous diagnosis of acute appendicitis on USG.

The mean age of the study subjects was 42.3± 15.7 years and the 
study included 254 male patients (51.1%). The overall mean LOS 
was 2.1± 0.7 days. A total of 37 patients (7.4%) were included in 
the late discharge group. The mean LOS of the early and late dis-
charge groups was 1.9± 0.3 days (range, 0–2 days) and 3.9± 1.7 
days (range, 3–10 days), respectively (P< 0.001). There were no 
significant differences in baseline characteristics between the 2 
groups, except for age and operative time. The mean ages of the 2 
groups were 41.9 ± 15.5 and 47.4 ± 17.3 years, respectively (P =  
0.041). The mean operative times of both groups were 39.3± 17.5 
and 47.2± 19.3 minutes, respectively (P= 0.009). A total of 3 sur-
geons showed a significant difference in operative time between 2 
groups. No patients were converted to conventional open surgery 
(Table 1).

Postoperative outcomes and the reasons for prolonged LOS are 
summarized in Table 2. Overall postoperative complications oc-
curred in 85 patients (17.1%), including 64 (75.3%) CDC grade 1 
and 21 (24.7%) CDC grade 2 complications. Significant differ-
ences were found in overall complications between the early and 
late discharge groups (P< 0.001). SSI and readmission were not 
significantly different between the 2 groups after laparoscopic ap-
pendectomy. No patient reoperation or mortality occurred within 
30 days after surgery. The most common factors underlying pro-
longed LOS were postoperative ileus (27.0%) and pain (27.0%). 
Wound complications were detected in 2 patients (5.4%) during 
in-hospital stays. Three patients refused to be discharged for per-
sonal reasons without any complications after surgery (Table 2).

Table 3 shows the results of multivariate logistic regression anal-
ysis of the risk factors for prolonged LOS. We found significant 
differences in prolonged LOS according to age, preoperative CRP 
levels, and operative time in univariate analysis. In multivariate 
analysis, only operative time (odds ratio [OR], 1.021; 95% confi-
dence interval [CI], 1.005–1.038; P= 0.011) was an independent 
predictor of prolonged LOS.

Of 497 consecutive patients, 35 patients (7.0%) were included in 
the complicated group. The overall mean duration of treatment 
was 8.6± 5.2 days (range, 6–48 days). The mean duration of treat-
ment in the uneventful and complicated groups was 7.4± 0.8 and 
25.3± 8.9 days, respectively (P< 0.001). Significant differences ex-
isted between the uneventful and complicated groups according 
to preoperative body temperature, preoperative CRP levels, maxi-
mal appendix diameter, and the presence of appendicoliths. No 
patient was lost to follow-up until treatment completion (Table 4).

Postoperative complications including SSI and readmission dif-
fered significantly between the uneventful and complicated 
groups. The frequency of CDC grade 1 complications was higher 
in the uneventful group, whereas the frequency of CDC grade 2 
was higher in the complicated group. A total of 5 patients (1.0%) 
were readmitted because of an intraabdominal abscess in 3 pa-

tients and postoperative ileus in 2 patients, and all patients were 
treated conservatively without surgical intervention. Delayed 
treatment completion was attributed to SSI in all patients, such as 
wound infections in 21 patients (60.0%), wound seroma in 9 pa-
tients (25.7%), intraabdominal abscess in 3 patients (8.6%), 
wound cellulitis in 1 patient (2.9%), and skin dehiscence in 1 pa-
tient (2.9%). Only 1 patient who manifested a wound seroma 
during hospitalization was treated until completion within the 
standard follow-up period (Table 5).

Table 6 presents the results of multivariate logistic regression 
analysis of risk factors for delayed treatment completion. We 
found significant differences in delayed treatment completion ac-
cording to the preoperative body temperature, preoperative CRP 
levels, maximal appendix diameter, the presence of appendicolith, 
and operative time in univariate analysis. In multivariate analysis, 
preoperative CRP levels (OR, 1.384; 95% CI, 1.121–1.568; 
P= 0.007) and maximal appendix diameter (OR, 1.424; 95% CI, 
1.233–1.645; P< 0.001) were independent predictors of delayed 
treatment completion.

DISCUSSION

This study demonstrated the role of risk factors in prolonging 
LOS after laparoscopic appendectomies in patients with uncom-
plicated appendicitis. To the best of our knowledge, this was the 
first study to evaluate the factors that delayed treatment comple-
tion after a laparoscopic appendectomy in patients diagnosed 
with uncomplicated appendicitis. Our results revealed that opera-
tive time was an independent risk factor for prolonged hospital-
ization. In addition, preoperative CRP levels and maximal appen-
dix diameter strongly delayed treatment completion after laparo-
scopic appendectomy.

The LOS after a laparoscopic appendectomy varies by country, 
surgeon’ preference, and culture. Recently, the mean LOS after a 
laparoscopic appendectomy for uncomplicated appendicitis 
ranged from 1.6 to 4.2 days in Korea [15, 18] and from 0 to 3 days 
in other countries [19, 20]. The relatively longer hospital stays in 
Korea probably reflect a generous national public medical insur-
ance system. In the present study, the overall mean LOS was 
2.1± 0.7 days, which was included within the LOS ranges previ-
ously reported in both Korea and other countries. Therefore, our 
results are reliable.

Some studies reported that operative time was associated with 
prolonged LOS after laparoscopic appendectomy [12, 13, 15], al-
though the mechanism is unclear. It is well known that difficult 
cases require extended duration of treatment, including pneumo-
peritoneum, irrigation, and other surgical maneuvers, which may 
contribute to contamination of the abdominal cavity [21]. We ob-
served that longer operative times were related to prolonged LOS. 
In the present study, 3 of 6 surgeons showed a significant differ-
ence in operative time between early and late discharge groups, 
which was not expected to be biased by the weighted surgeons. In 
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Table 1. Characteristics of patients in the early and late discharge groups

Characteristic Early discharge group Late discharge group P-value

No. of patients 460 37

Length of hospital stay (day) 1.9 ± 0.3 (0–2) 3.9 ± 1.7 (3–10) < 0.001

Age (yr) 41.9 ± 15.5 47.3 ± 17.3 0.041

Sex 0.123

Male 240 (52.2) 14 (37.8)

Female 220 (47.8) 23 (62.2)

Body mass index (kg/m2) 23.5 ± 3.8 22.9 ± 3.4 0.347

Hypertension 0.606

No 400 (87.0) 34 (91.9)

Yes 60 (13.0) 3 (8.1)

Diabetes mellitus 0.200

No 442 (96.1) 34 (91.9)

Yes 18 (3.9) 3 (8.1)

ASA PS classification 0.214

I 255 (55.4) 21 (56.8)

I 198 (43.0) 14 (37.8)

≥ III 7 (1.5) 2 (5.4)

Smoking history > 0.999 

No 364 (79.1) 30 (81.1)

Yes 96 (20.9) 7 (18.9)

Previous surgical history > 0.999

No 409 (88.9) 33 (89.2)

Yes 51 (11.1) 4 (10.8)

Preoperative body temperature (°C) 37.4 ± 0.6 37.5 ± 0.9 0.282

Preoperative WBC count ( × 109/L) 11.9 ± 4.0 11.3 ± 4.1 0.424

Preoperative CRP level (mg/L) 1.7 ± 2.9 2.6 ± 3.8 0.075

Maximal appendix diameter (mm) 10.3 ± 2.4 10.5 ± 2.7 0.548

Appendicolith 0.350

No 322 (70.0) 29 (78.4)

Yes 138 (30.0) 8 (21.6)

Time from admission to surgery (min) 444.2 ± 272.6 414.3 ± 274.5 0.521

Surgeon 0.151

A 89 (19.3) 12 (32.4)

B 99 (21.5) 4 (10.8)

C 85 (18.5) 10 (27.0)

D 65 (14.1) 2 (5.4)

E 82 (17.8) 6 (16.2)

F 40 (8.7) 3 (8.1)

Operative time (min) 39.3 ± 17.5 47.2 ± 19.3 0.009

Surgeon A 45.3 ± 22.9 58.1 ± 17.6 0.048

Surgeon B 32.5 ± 12.0 27.3 ± 3.7 0.232

Surgeon C 46.6 ± 18.4 41.1 ± 13.5 0.364

Surgeon D 31.3 ± 12.6 27.0 ± 2.8 0.636

Surgeon E 39.9 ± 15.5 56.2 ± 21.3 0.018

Surgeon F 38.5 ± 12.5 57.0 ± 24.4 0.026

Values are presented as mean ± standard deviation (range) or number (%).			 
ASA, American Society of Anesthesiologists; PS, physical status; WBC, white blood cell; CRP, C-reactive protein.
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addition, although there might be differences in operative time of 
each surgeon for laparoscopic appendectomy, the surgeons in-
volved in this study had at least 5 years of surgical experience. 
Therefore, we thought that increased operative time including ex-
tensive manipulation of the appendix might be attributed to the 
severity of infection or abdominal adhesion. These factors result 
in more severe trauma after extended dissection and more local 
exudation, which in turn prolong postoperative recovery time 
and LOS. Therefore, although further large-scale studies will be 

needed in verifying our results, efforts are needed to reduce the 
operative time during laparoscopic appendectomy as much as 
possible.

CRP levels are commonly used as a nonspecific inflammatory 
marker in patients with an acute abdomen in several clinical set-
tings [22]. Elevated CRP levels reflect the pathological severity of 
appendicitis and the degree of inflammation in an infection. Sev-
eral studies have suggested that preoperative CRP levels were a 
potent predictor of postoperative SSI in patients undergoing ap-
pendectomy [13, 23], although the cutoff value of preoperative 
CRP level used as a predictor has been disputed [24]. The present 
study showed that preoperative CRP levels were an independent 
risk factor for delayed treatment completion in patients who un-
derwent laparoscopic appendectomies for uncomplicated appen-
dicitis. Based on our results, the most common cause of delayed 
treatment completion was SSI, accounting for 35 of 37 cases 
(94.6%). In addition, preoperative CRP levels (OR, 1.367; 95% CI, 

Table 2. Details of postoperative outcomes and factors underlying prolonged hospital stay

Characteristic Early discharge group (n = 460) Late discharge group (n = 37) P-value

Clavien-Dindo classification < 0.001

0 409 (88.9) 3 (8.1)

I 36 (7.8) 28 (75.7)

II 15 (3.3) 6 (16.2)

Surgical site infection 0.147

No 428 (93.0) 33 (89.2)

Superficial 17 (3.7) 4 (10.8)

Deep incisional 12 (2.6) 0 (0)

Organ/space 3 (0.7) 0 (0)

Readmission > 0.999

No 455 (98.9) 37 (100.0)

Yes 5 (1.1) 0 (0)

Reoperation 0 (0) 0 (0)

30-day mortality 0 (0) 0 (0)

Reasons for prolonged hospital stay (case) 39 (100)

Postoperative ileus 10 (25.6)

Postoperative pain 10 (25.6)

Enterocolitis 4 (10.2)

Respiratory complication 3 (7.7)

Wound complication 2 (5.1)

Poor oral intake 2 (5.1)

Urinary dysfunction 2 (5.1)

Arrhythmia 1 (2.6)

Dysmenorrhea 1 (2.6)

Jaundice 1 (2.6)

Patient refusal 3 (7.7)

Values are expressed as number (%).

Table 3. Multivariate analysis of factors affecting prolonged hospital 
stay

Characteristic OR (95% CI) P-value

Age 1.020 (0.998–1.041) 0.073

Preoperative C-reactive protein 1.053 (0.963–1.151) 0.257

Operative time 1.021 (1.005–1.038) 0.011
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Table 4. Characteristics of patients in the uneventful and complicated groups

Characteristic Uneventful group Complicated group P-value

No. of patients 462 35

Last follow-up after surgery (day) 7.4 ± 0.8 (6–14) 25.3 ± 8.9 (12–48) < 0.001

Age (yr) 42.5 ± 15.9 39.4 ± 12.0 0.153

Sex > 0.999

Male 236 (51.1) 18 (51.4)

Female 226 (48.9) 17 (48.6)

Body mass index (kg/m2) 23.5 ± 3.8 23.1 ± 4.0 0.538

Hypertension > 0.999

No 403 (87.2) 31 (88.6)

Yes 59 (12.8) 4 (11.4)

Diabetes mellitus 0.653

No 443 (95.9) 33 (94.3)

Yes 19 (3.8) 2 (5.7)

ASA PS classification 0.644

I 255 (55.2) 21 (60.0)

II 198 (42.9) 14 (40.0)

≥ III 9 (1.9) 0 (0.0)

Smoking history 0.829

No 367 (79.4) 27 (77.1)

Yes 95 (20.6) 8 (22.9)

Previous surgical history 0.573

No 412 (89.2) 30 (85.7)

Yes 50 (10.8) 5 (14.3)

Preoperative body temperature (°C) 37.2 ± 0.5 37.4 ± 0.6 0.015

Preoperative WBC count ( × 109/L) 11.8 ± 4.0 12.4 ± 3.6 0.395

Preoperative CRP level (mg/L) 0.7 ± 1.2 1.9 ± 3.0 < 0.001

Maximal appendix diameter (mm) 10.2 ± 2.3 12.3 ± 3.3 0.001

Appendicolith 0.013

No 333 (72.1) 18 (51.4)

Yes 129 (27.9) 17 (48.6)

Time from admission to surgery (min) 439.1 ± 270.4 480.0 ± 301.7 0.393

Surgeon 0.347

A 90 (19.5) 11 (31.4)

B 96 (20.8) 7 (20.0)

C 92 (19.9) 3 (8.6)

D 64 (13.9) 3 (8.6)

E 81 (17.5) 7 (8.0)

F 39 (8.4) 4 (9.3)

Operative time (min) 39.5 ± 17.7 45.0 ± 18.3 0.074

Surgeon A 46.6 ± 22.9 46.5 ± 20.3 0.992

Surgeon B 32.3 ± 11.8 30.3 ± 13.3 0.659

Surgeon C 45.9 ± 18.2 48.3 ± 10.4 0.820

Surgeon D 30.8 ± 12.5 39.0 ± 10.5 0.267

Surgeon E 40.1 ± 16.0 52.4 ± 16.7 0.054

Surgeon F 38.2 ± 12.2 55.7 ± 22.7 0.015

Values are presented as mean ± standard deviation (range) or number (%).			 
ASA, American Society of Anesthesiologists; PS, physical status; WBC, white blood cell; CRP, C-reactive protein.
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1.109–1.500; P= 0.009) were associated with a higher incidence of 
postoperative SSIs in multivariate analysis (Supplementary Table 
1), which was statistically consistent with the risk factors for de-
layed treatment completion and SSI. Therefore, delayed treatment 
completion and SSI in patients with elevated preoperative CRP 
levels require careful attention.

We found that the maximal appendix diameter was significantly 
associated with delayed treatment completion after laparoscopic 
appendectomies in patients with uncomplicated appendicitis. As 
with preoperative CRP levels, the maximal diameter (OR, 1.390; 
95% CI, 1.210–1.597; P< 0.001) was an independent risk factor 
for postoperative SSI in this study (Supplementary Table 1). Han-

sen et al. [25] reported that the appendix diameter based on ab-
dominal CT was an important factor predicting the severity of 
appendicitis in a study comparing CT findings and final pathol-
ogy. Liang et al. [26] suggested that appendix diameter might pre-
dict postoperative wound infections after a laparoscopic appen-
dectomy, and when the diameter of the appendix was greater than 
15 mm, patients were 2.32-fold more likely to have a wound in-
fection than those with an appendix of less than 10 mm in diame-
ter. We thought that larger maximal appendix diameter increased 
the likelihood of perforation, and the possibility of microperfora-
tion, increasing the risk of SSI. Therefore, we suggest that the 
maximal appendix diameter is a valuable predictor of delayed 
treatment completion in relation to SSI after laparoscopic appen-
dectomies in patients with uncomplicated appendicitis.

In the current study, SSI was not associated with risk factors for 
prolonged hospitalization, which was seen only in 2 of 39 cases 
(5.1%) of prolonged LOS due to wound complications. This prob-
ably was because the typical timeframe for the appearance of SSI 
is 3 to 7 days after surgery, and patients who underwent laparo-
scopic appendectomies for uncomplicated appendicitis were usu-
ally discharged before that time. Therefore, a short-term follow-
up might be required in selected patients discharged early after a 
laparoscopic appendectomy for uncomplicated appendicitis, es-
pecially those with elevated preoperative CRP levels and larger 

Table 5. Postoperative outcomes and factors associated with delayed treatment completion after laparoscopic appendectomy for uncompli-
cated appendicitis

Characteristic Uneventful group (n = 462) Complicated group (n = 35) P-value

Clavien-Dindo classification < 0.001

0 412 (89.2) 0 (0)

I 45 (9.7) 19 (54.3)

II 5 (1.1) 16 (45.7)

Surgical site infection < 0.001

No 461 (99.8) 0 (0)

Superficial 1 (0.2) 20 (57.1)

Deep incisional 0 (0) 12 (34.3)

Organ/space 0 (0) 3 (8.6)

Readmission < 0.001

No 462 (100) 30 (85.7)

Yes 0 (0) 5 (14.3)

Reasons for delayed treatment completion (case) 37 (100)

Wound infection 21 (56.7)

Wound seroma 9 (24.3)

Intraabdominal abscess 3 (8.1)

Postoperative ileus 2 (5.4)

Wound cellulitis 1 (2.7)

Skin dehiscence 1 (2.7)

Values are expressed as number (%).

Table 6. Multivariate analysis of factors affecting delayed treatment 
completion after laparoscopic appendectomy for uncomplicated ap-
pendicitis

Characteristic OR (95% CI) P-value

Preoperative body temperature 1.442 (0.850–1.729) 0.114

Preoperative C-reactive protein 1.384 (1.121–1.568) 0.007

Maximal appendix diameter 1.424 (1.233–1.645) < 0.001

Appendicolith 1.330 (0.619–2.860) 0.465

Operative time 1.019 (0.999–1.039) 0.057

OR, odds ratio; CI, confidence interval.
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maximal appendix diameters.
This study had some limitations. First, the potential for selection 

bias was compounded by the retrospective design, which was the 
main limitation. Second, despite clear discharge criteria, they 
could be not applied to all patients because of the physician or pa-
tient preferences. However, the sample size was sufficient for the 
analysis, and our overall mean LOS was within the ranges previ-
ously reported. Third, gangrenous appendicitis without perfora-
tion or abscess was not distinguished, suggesting the need for 
caution in interpreting the results. Further well-designed prospec-
tive studies are needed to corroborate our results.

In conclusion, a shorter operative time is desirable to minimize 
hospital stay after laparoscopic appendectomies in patients with 
uncomplicated appendicitis. Additional efforts are needed to en-
sure that patients with uncomplicated appendicitis do not delay 
treatment completion after laparoscopic appendectomies, partic-
ularly those with elevated preoperative CRP levels and larger 
maximal appendix diameters.

SUPPLEMENTARY MATERIALS

Supplementary Table 1. Univariate and multivariate analysis of 
factors affecting surgical site infection after laparoscopic appen-
dectomy
Supplementary material is available from https://doi.org/10.3393/
ac.2021.00773.0110.
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