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An international multi-institutional analysis of operative 
morbidity in patients undergoing elective diverticulitis surgery
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ORIGINAL ARTICLE

INTRODUCTION
The treatment of diverticulitis with elective sigmoidectomy is 
controversial. Approximately 20% of patients with episodes of 
diverticulitis enhance recurrences following conservative treat-
ment1. Elective resection was recommended for the patients with 
the second attack of diverticulitis that was considered approx-
imately 60% risk for post-surgical complications2. However, 
prophylactic elective resection for diverticulitis does not assure 
to decrease postoperative complications3-5. Based on the 2006 
American Society of Colon and Rectal Surgeons guidelines, 
the indications for elective resection have been advised as a tai-
lored approach following recurrences and complaints6,7. It is 
equally unclear what happens to patients with diverticulitis who 
underwent elective surgery, for example, in Western Europe 
or the United States8,9. Similarly, trends in surgical procedures 
offered and other nuances required to manage the outcomes of 

diverticulitis in the European and U.S. literature10,11. This study 
is underway to characterize the surgical course of patients who 
underwent elective surgery based on international multi-insti-
tutional data. Our primary goal was to assess the predictive fac-
tors that specifically lead to minor and major complications of 
elective surgery for diverticulitis in order to identify potential 
targets that may benefit from national efforts toward surgical 
quality improvement. 

METHODS
We queried the database between January 1, 2010, and January 
30, 2018. We only included patients who had elective lapa-
roscopic and open surgery for diverticulitis during follow-up. 
We excluded patients under 18 years old, patients undergo-
ing emergency surgery, and those who underwent a colectomy 
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SUMMARY
OBJECTIVE: We investigated surgical complications of elective surgery for diverticulitis in international multi-institution to identify a prediction 

model for potential opportunities of quality improvement.

METHODS: We identified 1225 patients who underwent elective surgery for diverticulitis between January 2010 and January 2018. The data 

were obtained from the National Surgical Quality Improvement Program and the Turkish Diverticulitis Study Group Collaborative, retrospectively. 

RESULTS: We observed that the presence of chronic obstructive pulmonary disease (OR: 3.2, 95%CI 1.8–5.9, p<0.001) or abscess at the time of 

surgery (OR: 1.4, 95%CI 1.2–1.7, p£0.001) is associated with a higher rate of minor complications, while comorbidities such as dyspnea (OR: 2.8, 

95%CI 1.6–4.9, p£0.001) and preoperative sepsis (OR: 4.1, 95%CI 2.3–7.3, p£0.001) are associated with major complications. The centers had similar 

findings in minor and major complications (OR: 0.8, 95%CI 0.5–1.4, p=0.395). The major independent predictors for complications were malnutrition 

(low albumin) (OR: 0.5, 95%CI 0.4–0.6, p<0.001) and the American Society of Anesthesiology score (OR: 1.7, 95%CI 1.2–2.4, p=0.002). 

CONCLUSION: Regarding the major and minor complications of diverticulitis of elective surgery, the malnutrition and higher American Society of 

Anesthesiology score showed higher impact among the quality improvement initiatives.
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with an underlying diagnosis of colorectal cancer or inflamma-
tory bowel disease (e.g., Crohn’s disease and ulcerative colitis). 
Turkish data were collected by Turkish Collaborative Group. 
American patients were collected by the National Surgical 
Quality Improvement Program (NSQIP) database. Approval 
was obtained from the Partners Institutional Review Board and 
Partners Colorectal Collaborative for this study.

Clinical characteristics such as body mass index (BMI, kg/
m2), albumin (mg/dL), white blood cell count (109/L), sodium 
(mmEq/L), creatine (mg/dL), platelet (103/mm3), international 
normalized ratio (INR), aspartate aminotransferase (AST, U/L), 
alanine aminotransferase (ALT, U/L), and blood urea nitro-
gen (BUN, mg/dL) were dichotomized based on data review. 

The demographic characteristics of patients included age 
(<59.4 or >59.4 years), gender, and race (i.e., Caucasian, Hispanic, 
African American, and Asian). The clinical characteristics of 
patients included smoking status, dyspnea, functional health sta-
tus, comorbidities (i.e., hypertension, diabetes mellitus, chronic 
obstructive pulmonary disease [COPD], ventilator dependence, 

history of myocardial infarction, and bleeding disorder history), 
steroid immunosuppression, American Society of Anesthesiology 
(ASA) classification, Charlson comorbidity index (CCI), episode 
times, previous drainage catheter placement (i.e., interventional 
radiology [IR]), and laboratory values. Treatment factors included 
indication for surgery, and operative factors included wound clas-
sification, operative approach, concurrent procedures (i.e., small 
bowel resection, bladder or vagina repair, hysterectomy, or oopho-
rectomy), stoma creation, duration of surgery, length of stay, and 
the identification of general and colorectal surgeon. Outcomes 
assessed included minor complications such as superficial sur-
gical-site infection (SSI), postoperative ileus, wound disruption, 
postoperative urinary tract infection, and prolonged nasogastric 
use and major complications such as anastomosis leak, deep organ 
space, SSIs, sepsis, pneumonia, embolism, acute renal failure, myo-
cardial infarction, cardiovascular arrest, cerebrovascular accident, 
intubation, readmission, reoperation, and mortality. We identi-
fied sigmoid colectomy as a segmental resection and low anterior 
resection (LAR) as an extended resection12-14.
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Statistical analysis
Descriptive statistics were reported as percentages for categor-
ical variables and as mean±standard deviation for continuous 
variables. Univariate analysis comparing patients with minor 
and major outcomes was performed using the chi-square test 
for categorical variables and t-test for continuous variables. 
Multivariable logistic regression was used to determine vari-
ables predictive of minor and major outcomes to control 
potential confounders. The receiver operating characteristic 
curve (ROC curve), sensitivity, and specificity were calcu-
lated. We used bootstrapping to generate 95% confidence 
interval (95%CI) of the sensitivity and specificity. A signif-
icance level was set at p<0.05. All analyses were performed 
using R software version 3.4.2. 

RESULTS

Demographics and operative characteristics
We identified the major and minor complications based on the 
combined data of 219 Turkish and 1006 American patients 
who underwent elective colonic resections for diverticulitis. 
During the follow-up period, 1225 patients underwent elective 
surgery for diverticulitis. We identified 132 (10.8%) patients 
who had major complications. The majority (1182 patients, 
96.5%) who underwent surgery had minor complications. Of 
these, 553 (45.1%) were male, and the average age was 59.4 
years (Tables 1 and 2). 

The patients with major complications were older (58.93 
vs. 63.26 years, p<0.001) who are having lower albumin (4.02 
vs. 3.53 mg/dL, p<0.001) and higher ASA classification (0.4 
vs. 3.8%, p<0.001). 

The patients with minor complications also appeared more 
likely to be taken to the operating room with higher recurrent 
episodes (>3 attacks; 16.3 vs. 37.9%, p=0.006). 

The patients with major complications have been per-
formed more likely with open surgeries (52.2 vs. 28.8%, 
p<0.001) and extended resection such as LAR (69.4 vs. 
51.5%, p<0.001).

Minor complications mainly were seen after LAR (37.2 vs. 
68.5%, p<0.001). The mean length of hospital stay was shorter 
(10.58 vs. 6.32 days, p<0.001). 

Prediction model and performance
On univariate regression analysis, we noted that functional 
health status, hypertension, ASA score (3–4), advanced age 
(>59.4 years), persistently elevated white blood cell count 
(>8.25 × 109/L), a higher CCI (>2.08), low albumin levels 

(>3.97 mg/dL), diabetes mellitus, preoperative sepsis, dys-
pnea, sodium (>139 mmEq/L), BUN (>14.3 mg/dL), INR 
(>1.09), reason of surgery (fistula), abscess at the admission, 
recurrent episode (>3), procedure (laparoscopic), stoma, 
anastomosis, operative approach (LAR), wound classification 
(either contaminated or dirty) were associated with major 
complications (Table 3). 

We performed a model for major outcomes in multivari-
able analysis, such as a higher ASA score (OR: 1.46, 95%CI 
1.00–2.12, p=0.048), higher CCI (OR: 1.14, 95%CI 1.00–
1.30, p=0.040), and malnutrition (low albumin) (OR: 0.57, 
95%CI 0.41–0.80, p=0.001). 

The area under the curve (AUC) was 0.690 (95%CI 0.600–
0.740), sensitivity was 0.990 (95%CI 0.980–1), and specificity 
was 0.080 (95%CI 0.030–0.170).

On univariate regression analysis, we noted that func-
tional health status, diabetes mellitus, congestive heart failure 
(CHF), persistently elevated white blood cell count (>8.25 
× 109/L), a higher CCI (>2.08), low albumin levels (>3.97 
mg/dL), dyspnea, creatine (>0.89 mg/dL), reason of surgery 
(fistula), abscess at the admission, abscess at the time of sur-
gery, recurrent episode (>3), antibiotic preparation, proce-
dure (laparoscopic), stoma, and anastomosis were associated 
with minor complications. 

We generated a model for minor outcomes in multivari-
able analysis, such as lower creatine levels (OR: 0.62, 95%CI 
0.39–0.91, p=0.033), lack of antibiotic preparation (OR: 0.38, 
95%CI 0.19–0.78, p=0.008), and laparoscopic procedure (OR: 
2.34, 95%CI 1.12–4.90, p=0.024). 

The AUC was 0.700 (95%CI 0.660–0.720), sensitivity was 
0.050 (95%CI 0.000–0.100), specificity was 1 (95%CI 1–1). 
Our model was pretty good at detecting the true negatives but 
fails in detecting the true positives. 

DISCUSSION
This is the first large-scale study comparing clinical char-
acteristics and operative factors for major and minor com-
plications of patients who underwent elective colonic resec-
tion for diverticulitis in the international multi-institutional 
setting. The postoperative major and minor outcomes 
have been described previously in various distinctive case 
series, such as infectious or complicated complications15-17. 
Until present, it has been unclear whether the severity of 
diverticulitis phenotype of patients or the effect of opera-
tive management has an impact either alone or combined 
among the major and minor complications for elective sur-
gery internationally.



Elective diverticulitis surgery

594

Rev Assoc Med Bras 2022;68(5):591-598

The predictive features of complications specific to elective 
resection for diverticulitis might be inconstant with the stud-
ies by Bolkenstein17, Holmer18, and Moghadamyeghaneh19. It 
may be challenging to predict before surgery as an underlying 
cause of the diverticulitis itself. It appears that the recurrent 

episodes of diverticulitis (>3) did not have an impact on the 
patients’ risk for major and minor complications in our cohort, 
regardless of its nature of severity. This is controversial but 
eventually established by additional literature that verified 
the first episode of complicated diverticulitis or subsequent 

Table 1. Demographics and clinical characteristics. 

Major
NONE

Major
YES p

Minor
NONE

Minor
YES p

n=1093 n=132 n=43 n=1182

Demographics

Age (59.40±12.50) 58.93±12.34 63.26±13.16 <0.001 62.53±12.44 59.28±12.49 0.094

Gender (male) (553, 45.1%)  491 (44.9%) 62 (47%) 0.723 17 (39.5%) 536 (45.3%) 0.551

Race

Asian (6, 0.5%)  6 (0.5%)  0 (0%)

0.783

0 (0.0%) 6 (0.5%)

0.974African American (27, 2.2%)  25 (2.3%) 2 (1.5%) 1 (2.3%) 26 (2.2%)

White (1163, 94.9%) 1036 (94.8%) 127 (96.2%) 41 (95.3%) 1122 (94.9%)

 Hispanic (27, 2.2%) 25 (2.3%)  2 (1.5%) 0.462 0 (0.0%) 27 (2.3%) 0.509

Comorbidities

Diabetes mellitus

<0.001  <0.001DM Type 1 (42, 3.4%) 29 (2.7%) 13 (9.8%) 7 (16.3%) 35 (3.0%)

DM Type 2 (59, 4.8%) 50 (4.6%)  9 (6.8%) 3 (7.0%) 56 (4.7%)

BMI (28.56±6.13)  28.57±6  28.45±7.17 0.832 27.90±5.54 28.59±6.15 0.472

Smoking (240, 19.6%) 209 (19.1%) 31 (23.5%)  0.282 12 (27.9%) 228 (19.3%) 0.229

ETOH (69, 5.6%) 63 (5.8%) 6 (4.5%)  0.709 5 (11.6%) 64 (5.4%)  0.162

Dyspnea

At rest (18, 1.5%) 12 (1.1%) 6 (4.5%) 
 <0.001

2 (4.7%) 16 (1.4%)
 0.172

Moderate exertion (62, 5.1%) 49 (4.5%) 13 (9.8%) 3 (7.0%) 59 (5%)

Functional health status 

Independent (1166, 95.2%)  1054 (96.4%) 112 (84.8%)

 <0.001

36 (83.7%) 1130 (95.6%)

 0.001Partially dependent (33, 2.7%)  19 (1.7%) 14 (10.6%) 5 (11.6%) 28 (2.4%)

Totally dependent (26, 2.1%)  20 (1.8%)  6 (4.5%) 2 (4.7%) 24 (2.0%)

Ventilator-dependent (18, 1.5%)  13 (1.2%) 5 (3.8%)  0.05 0 (0.0%) 18 (1.5%)  0.865

COPD (46, 3.8%) 37 (3.4%) 9 (6.8%)  0.086 3 (7.0%) 43 (3.6%) 0.470

CHF (18, 1.5%) 9 (0.8%) 9 (6.8%) <0.001 1 (2.3%) 17 (1.4%) 1

Hypertension (539, 44%) 469 (42.9%) 70 (53%) 0.034 22 (51.2%) 517 (43.7%) 0.420

Open wound (40, 3.3%) 27 (2.5%)  13 (9.8%) <0.001 2 (4.7%) 38 (3.2%) 0.933

Steroid (57, 4.7%) 46 (4.2%) 11 (8.3%) 0.057 3 (7.0%) 54 (4.6%) 0.713

Bleeding disorders (26, 2.1%) 20 (1.8%) 6 (4.5%) 0.085 0 (0.0%) 26 (2.2%) 0.657

Preoperative sepsis

Sepsis (37, 3%) 23 (2.1%) 14 (10.6%)

<0.001

2 (4.7%) 35 (3.0%)

0.729Septic shock (5, 0.4%)  2 (0.2%) 3 (2.3%) 0 (0.0%) 5 (0.4%)

SIRS (20, 1.6%) 18 (1.6%) 2 (1.5%) 0 (0.0%) 20 (1.7%)

BMI: body mass index (kg/m2); COPD: chronic obstructive pulmonary disease: ETOH: ethyl alcohol; CHF: congestive heart failure; SIRS: Systemic inflammatory 
response syndrome. Normally distributed data were recorded as mean±standard deviation. Bold values denote statistical significance at the p<0.05 level.
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Major
NONE

Major
YES p

Minor
NONE

Minor
YES p

n=1093 n=132 n=43 n=1182

Operative approach 
(laparoscopic) (598, 48.8%)

560 (51.2%) 38 (28.8%) <0.001 17 (39.5%) 581 (49.2%) 0.278

Procedure (LAR) (826, 67.4%) 758 (69.4%)  68 (51.5%) <0.001 16 (37.2%) 810 (68.5%) <0.001

Concurrent procedures

Intestine (12, 1%) 10 (0.9%) 2 (1.5%)
0.122

0 (0.0%) 12 (1%)
0.452

Uro-gynecological (182, 14.9%)  155 (14.2%) 27 (20.5%) 4 (9.3%) 178 (15.1%)

Stoma

None (1011, 82.5%) 922 (84.4%)  89 (67.4%)

<0.001

25 (58.1%) 986 (83.4%)

<0.001Ileostomy (85, 6.9%)  72 (6.6%) 13 (9.8%) 5 (11.6%) 80 (6.8%)

Colostomy (129, 10.5%)  99 (9.1%) 30 (22.7%) 13 (30.2%) 116 (9.8%)

Splenic flexura taken down  
(870, 71%)

780 (71.4%)  90 (68.2%) 0.510 28 (65.1%) 842 (71.2%) 0.485

Anastomosis 

None (141, 11.5%)  41 (18.7%) 31 (23.5%) 

 <0.001

14 (32.6%) 127 (10.7%)

<0.001
End to end (680, 55.5%)  612 (56%) 68 (51.5%) 20 (46.5%) 660 (55.8%)

End to side (354, 28.9%) 325 (29.7%) 29 (22%) 4 (9.3%) 350 (29.6%)

Side to side (50, 4.1%) 46 (4.2%) 4 (3%) 5 (11.6%) 45 (3.8%)

Wound class 

Clean (89, 7.3%) 81 (7.4%) 8 (6.1%)

 <0.001

4 (9.3%) 85 (7.2%)

0.925
Contaminated (645, 52.7%) 596 (54.5%) 49 (37.1%) 22 (51.2%) 623 (52.7%)

Dirty (228, 18.6%) 209 (19.1%) 19 (14.4%) 7 (16.3%) 221 (18.7%)

Infected (263, 21.5%) 207 (18.9%) 56 (42.4%) 10 (23.3%) 253 (21.4%)

Surgeon (colorectal) (901, 73.6%) 808 (73.9%) 93 (70.5%) 0.454 27 (62.8%) 874 (73.9%) 0.146

Surgical duration (min) 160.39±68.82 159.88±73.79 0.937 170.84±72.18 159.95±69.23 0.312

Hospital stay (days) 5.72±4.17 12.64±10.55  <0.001 10.58±7.31 6.32±5.54 <0.001

Laboratory

Na (139.01±3.30) 139.10±3.24 138.29±3.68 0.008 138.47±3.22 139.03±3.30 0.271

BUN (14.13±7.36) 13.90±7.03 16.04±9.48 0.002 15.85±8.75 14.07±7.30 0.118

AST (25.76±20.40)  25.85±20.04 25.05±23.28 0.672 28.05±21.84 25.68±20.35 0.455

ALT (29.97±24.42)  30.92±24.66 22.13±20.91 <0.001 30.28±23.92 29.96±24.45 0.932

ALB (3.970±.68) 4.02±0.64 3.53±0.85 <0.001 3.54±0.80 3.99±0.67 <0.001

CRE (0.89±0.48) 0.89±0.48 0.90±0.51 0.712 1.24±1.72 0.88±0.36 <0.001

WBC (8.25±3.24) 8.11±3.01 9.45±4.57 <0.001 9.83±4.87 8.19±3.16 0.001

PLT (269.70±87.12)  268.65±84.69 278.32±105.07 0.229 284.26±86.16 269.17±87.14 0.265

INR (1.090±.22)  1.09±0.22 1.15±0.22 0.004 1.14±0.18 1.09±0.22 0.184

Mech bowel prep (646, 52.7%) 587 (53.7%) 59 (44.7%) 0.062 19 (44.2%) 627 (53%) 0.323

Antibiotic prep (311, 25.4%) 278 (25.4%) 33 (25%) 0.998 21 (48.8%) 290 (24.5%) 0.001

Chemotherapy (19, 1.6%) 13 (1.2%) 6 (4.5%) 0.010 3 (7%) 16 (1.4%) 0.021

Table 2. Preoperative characteristics and intraoperative findings.

Continue...
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Table 2. Continuation.

Na: sodium; WBC (109/L): white blood count; BUN: blood urea nitrogen; AST: aspartate aminotransferase; ALT: alanine aminotransferase; CRE: creatinine; ALB 
(mg/dL): albumin; PLT: platelet; INR: international normalized ratio; CCI: Charlson comorbidity index; ASA: American Society of Anesthesiology classification. 
Normally distributed data were recorded as mean±standard deviation. Bold values denote statistical significance at the p<0.05 level.

Major
NONE

Major
YES p

Minor
NONE

Minor
YES p

n=1093 n=132 n=43 n=1182

Reason for surgery 

Recurrent episode (700, 57.1%) 655 (59.9%) 45 (34.1%)

<0.001

13 (30.2%) 687 (58.1%)

0.001Abscess (284, 23.2%)  227 (20.8%) 57 (43.2%) 18 (41.9%) 266 (22.5%)

Fistula (241, 19.7%)  211 (19.3%)  30 (22.7%) 12 (27.9%) 229 (19.4%)

Admission for abscess (197, 16.1%) 152 (13.9%) 116 (11.5%) <0.001 17 (39.5%) 180 (15.2%) <0.001 

Recurrent episode (>3 episode) 
455 (37.1)

 427 (39.1%)  28 (21.2%) <0.001 7 (16.3%) 448 (37.9%) 0.006

Abscess

None (930, 75.9%) 859 (78.6%) 71 (53.8%)

<0.001

23 (53.5%) 907 (76.7%)

<0.001
Present at time of surgery  
(195, 15.9%)

 152 (13.9%)  43 (32.6%) 18 (41.9%) 177 (15%)

Prior IR drainage (100, 8.2%)  82 (7.5%)  18 (13.6%) 2 (4.7%) 98 (8.3%)

ASA classification

I (118, 9.6%) 108 (9.9%) 10 (7.6%)

 <0.001

8 (18.6%) 110 (9.3%)

0.087
II (758, 61.9%) 701 (64.1%) 57 (43.2%) 20 (46.5%) 738 (62.4%)

III (340, 27.8%) 280 (25.6%) 60 (45.5%) 15 (34.9%) 325 (27.5%)

IV (9, 0.7%) 4 (0.4%) 5 (3.8%) 0 (0.0%) 9 (0.8%)

CCI (2.08±1.83) 1.98±1.74 2.95±2.25 <0.001 2.72±1.94 2.06±1.82 0.019

attacks for ultimate complications10,11. Regarding the post-
operative adverse outcomes such as morbidity and mortality, 
we reported that most of our findings among the impact of 
anastomotic leakage (3.3%) as a major complication (10%) 
and postoperative ileus (90.4%) and superficial SSI (15.2%) 
as minor complications (96%), which Moghadamyeghaneh 
et al.19, Bordeianou et al.20, and Bolkenstein et al.21 cor-
related the findings of surgical management for diverticulitis. 
Consistently, major complications following elective divertic-
ulitis surgery had reported with higher ASA score, which is 
associated with the adverse outcomes on postoperative mor-
bidity and mortality rates following colorectal surgeries such 
as Hall’s study12.

We reported that higher CCI might express the increas-
ing load of comorbidities in patients with major compli-
cations who underwent elective diverticulitis surgery. The 
possible consequences of the correlation of higher CCI 
and ASA scores, including malnutrition in diverticulitis 
patients, previously showed various adverse outcomes in 
colorectal surgeries12,19-21. Regarding our findings, such as 
malnutrition or hypoalbuminemia, these could be achieved 

by a supplementary assessment targeting all preoperative 
patients21,22. Significantly, the principles of nutritional sup-
port for diverticulitis are a potential intervention that may 
improve surgical outcomes similar to the study by Van de 
Wall23. We should optimize the preoperative nutritional 
management as an initial strategy to generate supplementary 
therapy collectively due to the nutritional risk of diverticu-
lar disease similar to the study by Giorgetti22. 

We found factors such as the presence of abscess at admis-
sion, presence of anastomosis, ASA score >2, and malnutrition 
have close association with minor and major complications that 
are consistent with some studies comparing the selection and 
outcomes of laparoscopic surgery in the elective or emergent/
urgent situations13,18,24,25.

Unfortunately, despite an increase in laparoscopy, these 
patients had more minor complications regarding possible 
higher numbers of laparoscopic procedures and promptly cho-
sen options for elective colon resections similar to the studies 
by Holmer18 and Khan24. As previously mentioned, prior anti-
biotic preparation might prevent SSI. Even though they seem 
to have collaborated with mechanical bowel preparation13,25, 
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Table 3. Unadjusted covariates. 

OR
95% 

confidence 
interval

p

Major complications

Age 1.028 1.013–1.044 <0.001

Diabetes mellitus 0.133 0.083–0.212 <0.001

Open wound 4.313 2.167–8.583 <0.001

Dyspnea 0.500 0.187–1.332 0.165

Functional health status 0.106 0.0874–0.129 <0.001

Ventilator-dependent 3.270 1.147–9.324 0.026

Hypertension 1.502 1.045–2.157 0.027

CHF 8.813 3.433–22.619 <0.001

Preoperative sepsis 0.107 0.088–0.130 <0.001

Albumin 0.403 0.316–0.512 <0.001

Na 0.937 0.892–9.845 0.009

BUN 1.034 1.012–1.056 0.001

WBC 1.11 1.059–1.165 <0.001

ALT 0.981 0.971–0.990 <0.001

INR 2.378 1.291–4.381 0.005

Reason surgery 2.069 1.271–3.369 0.003

Chemotherapy 3.956 1.477–10.591 0.006

Admission abscess 3.202 2.149–4.77 <0.001

Recurrent episode 0.419 0.271–0.648 <0.001

ASA class 0.092 0.048–0.176 <0.001

CCI 1.266 1.164–1.376 <0.001

Abscess 1.908 1.499–2.428 <0.001

Wound class 1.662 1.368–2.02 <0.001

Operative approach 1.583 1.015–2.468 <0.001

Stoma 0.096 0.077–0.119 <0.001

Anastomosis 0.611 0.466–0.799 <0.001

Procedure 0.469 0.326–0.676 <0.001

Hospital stay 0.841 0.565–1.251 0.394

Minor complications

Diabetes mellitus 2.562 2.493–2.634 <0.001

Functional health status 2.635 2.608–2.663 <0.001

CRE 0.584 0.409–0.834 0.003

Albumin 2.172 1.493–3.159 <0.001

WBC 0.890 0.828–0.956 0.001

Reason surgery 0.361 0.162–0.802 0.012

Admission abscess 0.274 0.146–0.516 <0.001

Recurrent episode 3.138 1.385–7.111 0.006

Antibiotic prep 0.340 0.184–0.628 <0.001

Abscess 0.249 0.131–0.471 <0.001

Anastomosis 3.637 1.790–7.391 <0.001

Procedure 3.674 1.956–6.901 <0.001

CCI 0.852 0.744–0.975 0.020

Hospital stay 0.931 0.902–0.961 <0.001

Stoma 0.226 0.112–0.454 <0.001

Chemotherapy 0.182 0.051–0.653 0.008

it was performed even in most of our patients. For example, 
it appears that our cohort was offered more stomas and lapa-
roscopic approach. Studies by Holmer18 and Agresta25 might 
reflect current strategies on how to handle a patient with a 
residual abscess, which seem to advocate for a diversion over 
a primary anastomosis.

 Our model appeared to have moderate to high accu-
racy in predicting overall major and minor complications 
following elective surgery of diverticulitis. Considering 
the accuracy of our prediction model, Al-Khamis et al.14, 
Bolkenstein et al.17, and Bordeianou et al.20 more likely 
reported the management of the patients’ frailty based on 
the serious adverse outcomes.

The limitations of this study were as follows: (1) nested 
regression models to generate some imputations for the miss-
ing values less than 30% of laboratory results, (2) retrospective 
analysis including measurement and recall biases, and (3) with-
out stepwise or any other machine learning models. However, 
this is the first and largest study to identify a prediction model 
for the minor and major postoperative complications in early 
settings for elective diverticulitis surgery. 

CONCLUSIONS
The preoperative management of nutrition, comorbidities, 
and invasive interventions might be a helpful clinical tool to 
better identify the postoperative care for the major and minor 
outcomes, priorly. In addition, the prediction of postopera-
tive outcomes when accounting for patient comorbidities and 
patient acuity might add value to the current challenges to 
improve the quality of care.
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