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ABSTRACT

Background & Aims: There was limited epidemiological information that described the current char-

acteristic and outcomes associated to colonic diverticular disease in Thailand. This study aimed to investigate

patient characteristic and identify factors related to poor outcome for patients which admitted with diverticular

diseases (DD).

Methods: Retrospective cohort study, data from 2000 to 2010 were obtained from the electronic data-

base (Digicard) of Maharaj Nakorn Chiang Mai Hospital. The predictors of mortality were identified by using

multiple logistic regression analysis and Cox regression analysis.

Results: The 195 patients with a primary diagnosis of DD were recruited. The mean age was 62.3 ±
16.2. The 30-day mortality rate occurred in 3.6%, 1-year mortality in 9.2% and cumulative mortality in 21.5%.

Extended LOS was identified as an independent predictor of 1-year all-caused mortality and cumulative mortality

(OR 25.25, p < 0.0001 and OR 3.624, p = 0.007 respectively). Charlson index more than 4 and SIRS were also to be

the independent predictive of cumulative mortality. Subgroup of diverticular bleeding, extended LOS was identi-

fied as an independent predictor of 1-year mortality (OR 12.16, p = 0.007 = 0.046-year mortality (OR 6.84s higher

in patients with more Charlson index score (P= ). Subgroup of diverticulits, AKI and hypoalbuminemia were

identified as an independent predictor of 1-year mortality (OR 6.84, p = 0.044 and OR 10.35, p = 0.046). The

independent predictor of cumulative mortality is hypoalbuminemia (OR 11.47, p = 0.001). The independent predic-

tors for diverticular-related mortality were extended LOS (OR 11.00, p = 0.034) and operation (OR 10.51, p =

0.037).

Conclusion: Number of admission for diverticular disease increased in Thailand. Right-sided diver-

ticular disease in Thailand found less than other studies from Asian countries. The extended LOS, SIRS, hypoalbu-

minemia and increased comorbidity are predictors for poor outcome.
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INTRODUCTION

Colonic diverticular disease is a common condi-

tion and the cause of significant morbidity and mortal-

ity in the Western world(1). The prevalence reported to

be rare prior to the age of 40, but increasing with age

to up to 65% of patients aged over 80 years(2). Diver-

ticulosis is common in the USA and Western Europe

with prevalence rates of 12-22 and 8-12 per million

population, respectively(3). In Africa and Asia, where

the daily intake of dietary fiber is significantly

higher(4,5), the prevalence of diverticular disease is be-

tween 0.1 and 0.5 per million population(3).

Colonic diverticular disease preferentially af-

fected the sigmoid and the left colon in Western pa-

tients. In contrast, when colonic diverticular disease

occurred in oriental populations, right-sided disease

predominates(6,7). In Whites in the West, diverticular

disease had an overall barium enema frequency of 15%-

35%, affected only the left colon in 90%-99% of cases,

had no sex predilection, and increased in incidence with

age(8-10). In Southeast Asia, diverticular disease had a

barium enema frequency of 8%-22%(11,12), affected the

right side of the colon in 70%-98%of cases(7,11), had a

slight female predilection, and peak incidence in pa-

tients age 50-60 years(7,13).

In Thailand, there was a data showed that colonic

diverticular disease was not as common as in the West-

ern countries and had many distinctive features. Soli-

tary cecal diverticulum were at least five times more

common than the Western countries, accounting for

about one-fourth of all colonic diverticular disease, and

showed definite male preponderance and occurred in

younger patients. On the other hand, multiple colonic

diverticulosis was essentially a disease of those above

the age of 40 years and showed slight female prepon-

derance(14).

There was limited epidemiological information

that described the current characteristic and outcomes

associated with admission of colonic diverticular dis-

ease in Thailand. The aim of this study was investigate

patient characteristic and identify factors related to poor

outcome for patients who admitted with diverticular

diseases.

MATERIALS AND METHODS

Data collection

Data from 2000 to 2010 were obtained by the elec-

tronic database (Digicard) of Maharaj Nakorn Chiang

Mai Hospital. The dataset included age, gender, main

diagnosis, location of diverticuli, blood pressure, ad-

mission hemoglobin level, lowest hemoglobin level

during hospital stay, admission albumin level, present-

ing with SIRS and/or AKI during admission, surgical

operation, length of hospital stay and mode of dis-

charge.

A diagnosis was coded by International Statisti-

cal Classification of Diseases and Related Health Prob-

lems 10th revision (ICD-10). Record for all patients

with Diverticular Disease (DD) as a primary cause for

admission or comorbidity (ICD-10 code: K57.2-DD

of large intestine with perforation and abscess, K57.3-

DD of large intestine without perforation or abscess,

K57.4-DD of both small and large intestine with per-

foration and abscess, K57.5-DD of both small and large

intestine without perforation or abscess, K57.8-DD of

intestine part unspecified with perforation and abscess

and K57.9-DD of intestine part unspecified without

perforation or abscess) were retrieved. The Charlson

index was used to categorize comorbidities derived

from secondary diagnosis codes(1). This is a score which

predict 1-year mortality for a patient who may have a

range of comorbidities. Each condition is assigned with

a score of 1 or above depending on the risk of dying

associated with it and an amalgamation of these indi-

vidual scores gives a total score which predicts mor-

tality.

The primary outcomes were 30-day, 1-year mor-

tality and cumulative mortality. Death occurring out

of hospital was derived by linking Department of Pro-

vincial Administration Death Certificate data.

Statistical analysis

Data was analyzed using the statistical software

SPSS version 20. The categorical parameters were com-

pared using the Chi-square or Fisher’s exact test when

appropriate, and continuous variable were compared

with Student’s t test. If the variable was not normal

distribution, nonparametric test was performed. The

Kaplan-Meier method was used to determine the cu-

mulative mortality, the log-rank test was performed to

compare the cumulative mortality between the two

groups. Multiple logistic regression analysis and Cox

regression analysis were performed to identify the in-

dependent predictors of these primary outcomes. Re-

sults were expressed as odds ratios and p < 0.05 was

taken to be significant.
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RESULTS

Admission demographic

During the study period, there were 195 patients

with a primary diagnosis of DD were recruited. The

mean age was 62.3 ± 16.2. The number of patients who

admitted with DD was increased with age. Twenty pa-

tients (10.3%) were for patients aged less than 50 years,

28 (14.4%) were for patients aged 50-59, 30 (15.4%)

were for patients aged 60-69, 39 (29%) were for pa-

tients aged 70-79 and 78 (40%) were foe patients aged

greater than 80 years.

The 99 patients (50.8%) were male. The diver-

ticular bleeding was presented in male higher than in

female (61.5% and 38.5% respectively) (Table 1.)

A comorbidity was categorized by Charlson in-

dex and 85 patients (43.6%) who had a index score 0,

41 patients (21%) score 1, 27 patients (13.8%) score 2,

17 patients (8.7%) score 3, 13 patients (6.7%) score 4,

7 patients (3.6%) score 5 and 5 patients (2.6%) score 6

or more than 6.

Admission that included operative intervention

occurred in 49 cases (25.1%). These interventions were

undertaken on an emergency basis in 39 cases (79.6%)

and on an elective basis in 10 cases (20.4%). Sig-

moidectomy with Hartmann’s procedure was per-

formed in 12 case (24.5%), 11 cases (22.5%) under-

went right hemicolectomy, 6 (12.2%) for subtotal colec-

tomy and appendectomy, 4 (8.2%) for left hemicolec-

tomy and total colectomy and 6 (12.2%) other gas-

trointestinal surgery. Recurrent in diverticular bleed-

ing was found in 20 cases (22%) (Table 1).

A pattern of distribution of diverticuli through-

out the colon was classified into left-sided diverticular

disease (LSDD) 63 patients (32.3%), 58 (29.7%) had

right-sided diverticular disease (RSDD), 52 (26.7%)

had pan-diverticular disease (Pan-DD). There were 13

patients (6.7%) had isolated cecal diverticulum (Table

2). The most common presentation of LSDD was acute

diverticulitis, 58.8% (complicated diverticulitis 42.9%

and uncomplicated diverticulitis 15.9%), followed by

diverticular bleeding was 31.7%. The patients with

RSDD were presented with acute diverticulitis, 50%

(complicated diverticulitis 17.2% and uncomplicated

diverticulitis 32.8%), and diverticular bleeding was

41.4%. In isolated cecal diverticular disease, acute di-

verticulitis was the most common presentation that

clinical presentation was mimic acute appendicitis

(Table 2).

Overall outcomes of diverticular disease

The 30-day mortality rate occurred in 3.6%, 1-

year mortality in 9.2% and cumulative mortality in

21.5% (Table 3). Median length of stay (LOS) was 6

days with the 75th percentile equating to 9 days, the

extended LOS is LOS beyond the 75th percentile. For

patients with extended LOS, the 30-day, 1-year and

cumulative mortality was 12.5%, 27.1% and 37.5%

respectively that more than in patients without extended

LOS (p < 0.0001) (Table 3).

The mortality rate in patients with systemic in-

flammatory response syndrome (SIRS) or acute kid-

ney injury (AKI) during admission or serum albumin

level less than 3.5 g/dL were higher than patient with-

out these parameters significantly (Table 3).

The independent predictors of mortality were ana-

lyzed in the logistic regression analysis and Cox re-

gression analysis. No significant covariates predictor

of 30-day mortality was found. Extended LOS was

identified as an independent predictor of 1-year mor-

tality and cumulative mortality (OR 25.25, p < 0.0001

and OR 3.624, p = 0.007 respectively). However,

Charlson index more than 4 and SIRS were also to be

the independent predictor of cumulative mortality (Fig-

ure 1-3).

In diverticular bleeding subgroup, a total of 91

patients [56 males (61.5%)] median age was 66 years.

Spontaneous hemostasis was seen in 82 cases (90.1%)

and overt rebleeding was seen in 20 cases (22%). The

30-day mortality rate occurred in 1.1%, 1-year mortal-

ity in 6.6% and cumulative mortality in 20.93.ity in

21ve mortality in 21.5han 4 and SIRS were also to be

independent predictive of cumulative mortality. %. The

1-year mortality rate of patients with extended LOS

was significant higher than without extended LOS (p

= 0.001). The cumulative mortality rate was higher in

patients with more Charlson index score (p < 0.0001).

There was no significant predictor for colonic diver-

ticular rebleeding. Extended LOS was identified as an

independent predictor of 1-year mortality (OR 12.16,

95% CI 2-73.85; p = 0.007 = 0.046-year mortality (OR

6.84s higher in patients with more Charlson index score

(P= ). Charlson index more than 3 was independent

predictor of cumulative mortality (OR 10.44, 95% CI

1.08-100.62; p=0.04).

In acute diverticulitis subgroup, a total of 89 pa-

tients [51 females (57%)] median age was 61 years.
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Table 1. Demographic characteristic of in-patient diverticular disease admission from 2000 to 2010.
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According to Modified Hinchey classification, uncom-

plicated diverticulitis was account for 53.9% and com-

plicated diverticulitis was 46.1%. Operative interven-

tion occurred in 34 cases (38.2%). These interventions

were undertaken on an emergency basis in 29 cases

(90.6%) and on an elective basis in 5 cases (9.4%).

The 30-day mortality rate occurred in 6 cases (6.7%),

all of 6 cases were female and left-sided complicated

diverticulitis (4 cases for Hinchey class 4 and 2 cases

for Hinchey class 2) and died after emergency surgery.

The 1-year mortality was 12.4% and cumulative mor-

tality was 23.63.ity in 21ve mortality in 21.5han 4 and

SIRS were also to be independent predictive of cumu-

lative mortality. %. The mortality rate in patients with

complicated diverticulitis or extended LOS or AKI

during admission or serum albumin < 3.5 g/dL were

significantly higher than in patients without these pa-

rameters (OR 10.44, 95% CI 1.08-100.62; p= 0.04),

(OR 6.84, 95% CI 1.05-44.53; p = 0.044), (OR 10.35,

95% CI 1.05-102.35; p = 0.046) and (OR 11.47, 95%

CI 2.56-51.26; p = 0.001), respectively.

There were 8 patients (4.1%) death from diver-

ticular-related cause. All were female with LSDD, 7

patients were complicated diverticulitis and 1 patient

for diverticular bleeding. All cases were admitted with

LOS more than 9 days and 7/8 patients (87.5%) under-

went emergency operation as shown in Table 4. The

independent predictors for diverticular-related mortal-

ity were extended LOS (OR 11.00, p = 0.034) and op-

eration (OR 10.51, p = 0.037).

DISCUSSION

In this study, we showed examined the number

of hospital admission for diverticular disease (DD) in

Chiang Mai, Thailand. The overall patterns were de-

scribed for all DD admissions as categorized by ICD

codes K57.2-57.9; however, the outcome analysis was

only for inpatient admissions.

We showed that the number of patients who ad-

mitted with DD was increased over the course of the

study and increased with age, the trend of admission

was similar to the study from England(16,17). A male

preponderance of between 1.6:1 and 3:1 was reported

in studies before 1930, but subsequent reports from

the 1950 and 1960 have shown higher prevalence rates

amongst females(2). In the recent epidemiologic study

from England, the male-to-female ratio was 1:1.6(18).

In our study there was not gender preponderance for

all DD, the male-to-female ratio is 1:1 but in subgroup

of acute diverticulitis found the ratio was 1:1.3 but in

subgroup of diverticular bleeding the ratio was 1.6:1.

The preponderance of male with diverticular bleeding

in this study was in agreement with the study of In-

Table 2. Diverticular disease and distribution of diverticuli.
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Table 3. 30-day, one-year and cumulative mortality of all diverticular diseases.

dian-subcontinent Asian patients(1).

36.4% of our patients with diverticulosis had it

only on the right side of the colon (RSDD and isolated

cecal diverticulosis), 32.3% exclusively in the left

hemicolon and 31.3% bilaterally. Interestingly in most

other studies from Asian population documented a pre-

ponderance of right-sided diverticular disease more

than our study, diverticular disease among the Japa-

nese was predominantly right-side about 70%(19), as it

was in study from Malaysia where 80% had only on

the right side of the colon(20). Others published data

from Singapore again documented a preponderance of

right sided diverticular disease (70%)(6).

There was an overall 30-day mortality rate of

3.6% and 1-year all-cause mortality rate of 9.2% com-

pared with study in England which 30-day and 1-year
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independent factors was not significant in our study.

There was no independent predictor for 30-day mor-

tality in this study.

Subgroup analysis for diverticular bleeding, ex-

tended LOS was identified as an independent predic-

tor of 1-year mortality = 0.046-year mortality (OR 6.84s

higher in patients with more Charlson index score (P=.

Charlson index more than 3 was independent predic-

tive of cumulative mortality, which was similar to the

study of Lisa L. et al(21). Overt rebleeding occurred in

20 patients (22%). Study from Japan showed the

rebleeding was 27% and higher BMI and colonoscopic

finding of actively bleeding or nonbleeding visible

vessel could used as predictive factor for colonic di-

verticular rebleeding(22). Our study there was neither

data of BMI nor endoscopic finding, we analyzed other

variables in the regression model but we could not iden-

tify independent factor for rebleeding.

Subgroup analysis for acute diverticulitis, uncom-

plicated diverticulitis was account for 53.9% and com-

plicated diverticulitis was 46.1%. Operative interven-

tion occurred in 34 cases (38.2%). These interventions

were undertaken on an emergency basis in 29 cases

(90.6%) and postoperative mortality rate was 6.7%

comparable with study from Spain which postopera-

tive mortality was 6.2%(23). In this study, there was no

independent predictor for postoperative mortality.

Other published data documented an advanced age,

high ASA classification, high Mannheim peritonitis

Figure 1. Extended LOS was identified as an independent

predictor of 1-year mortality and cumulative

mortality.

Figure 2. Charlson index more than 4 was identified as an

independent predictor of 1-year mortality and cu-

mulative mortality.

Figure 3. Systemic inflammatory response syndrome

(SIRS) was identified as an independent predic-

tor of 1-year mortality and cumulative morta-

lity.

mortality were 5.1% and 14.5% respectively(17). Our

study had cumulative all-cause mortality of 21.5% with

followed up for a median of 42 months.

For all diverticular disease, extended LOS was

an important predictor for 1-year and cumulative all-

cause mortality. SIRS and increasing comorbidity mea-

sured by Charlson index correlated well with increas-

ing cumulative all-cause mortality. Study in English

showed the increasing age and gender differences (male

vs. female) were significant in the regression models

investigating 30-day and 1-year mortality but these

Survival (months)
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index and hypoalbuminemia were the factors linked

with a poor outcome(23-25). For our study, AKI and hy-

poalbuminemia were identified as an independent pre-

dictor of 1-year mortality, hypoalbuminemia not only

be a predictor of 1-year mortality but also be a predic-

tor of cumulative mortality.

The limitation of this study, because of the retro-

spective design of the study some important clinical

data were not recorded. There was selection bias due

to the electronic database (Digicard) of Maharaj Nakorn

Chiang Mai Hospital was introduced to use in 2007

thus data from patient who admitted before 2007 and

had no follow up data were not included in this study.

In conclusion, the number of admission for di-

verticular disease was increasing in Thailand. Right-

sided diverticular disease in Thailand was found less

than other studies from Asian countries. The predic-

tors of extended LOS, SIRS, hypoalbuminemia and

comorbidity were associated with poor outcome.

Table 4. Patients characteristic of diverticular-related death.

Gender Age Charlson Disease Location Ext.LOS AKI SIRS Hypoalbuminemia Emergency

index operation

1 Female 79 2 Diverticular LSDD Yes Yes Yes Yes No

bleeding

2 Female 54 3 Comlicated LSDD Yes NA NA NA Yes

diverticulitis

3 Female 92 1 Comlicated LSDD Yes Yes Yes Yes Yes

diverticulitis

4 Female 69 4 Comlicated LSDD Yes Yes Yes Yes Yes

diverticulitis

5 Female 88 1 Comlicated LSDD Yes Yes Yes Yes Yes

diverticulitis

6 Female 63 0 Comlicated LSSD Yes Yes Yes Yes Yes

diverticulitis

7 Female 74 0 Comlicated LSSD Yes Yes Yes Yes Yes

diverticulitis

8 Female 46 1 Comlicated LSSD Yes Yes Yes Yes Yes

diverticulitis
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