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Identifying patients with complicated diverticulitis, is it
that complicated?
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ABSTRACT

Objective: Discriminating simple from complicated diverticulitis solely on clinical bases is challenging. The aim of this study was to identify clinical
predictive factor for the need for invasive treatment for patients presenting with acute diverticulitis in the emergency room.

Material and Methods: The records of all patients, who were discharged from a university hospital between January 2010 and March 2018 with “di-
verticulitis” diagnosis, were reviewed. Data collected included clinical features, whether this was a first or recurrent episode, WBC, and Hinchey score.
Patients were divided into conservative and invasive treatment groups. Groups were compared by age, sex, BMI, fever, WBC and CT findings. Hinchey
score groups were also compared by age, sex, BMI, fever, WBC.

Results: A total of 809 patients were included. Mean age was 60.6 years, with 10% below 40 years. Most patients were treated conservatively (95.9%)
while only 4.1% were treated invasively. WBC at presentation was significantly higher in those who required invasive treatment in comparison with the
conservative group (13.72 vs. 11.46K/uL, p= 0.024). A statistically significant higher WBC was found among patients with a higher Hinchey score (13.16
vs 11.69, p< 0.005). No difference between the groups was found in terms of age, sex, fever or BMI.

Conclusion: This study showed that patients who present with acute diverticulitis and an elevated WBC are prone to a more severe disease and a
higher Hinchey score. Prudence should be taken with these patients, and CT scan is warranted as there is a greater chance that invasive treatment will
be required.
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INTRODUCTION

Diverticulitis, or inflammation of the diverticulum due to micro-perforation (1), is
a major health concern in the western world (2). This disease may either follow a
benign or a complicated course. One of the major classification systems for acute
diverticulitis is the Hinchey classification and its modifications which are solely
based on imaging (3,4).

Treatment strategies of diverticulitis are usually based on clinical and laboratory
findings in addition to the CT findings, which is considered the gold standard for
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the diagnosis of diverticulitis (5).

Despite the growing prevalence of diverticulitis, its diagnosis and treatment re-
main open to debate (6). It is worth noting that recent evidence-based studies are
heading towards conservative treatment and many previous strategies, including
dietary restriction and bed rest, are now obsolete (7). Although most uncomplicat-
ed cases of diverticulitis resolve with conservative treatment (Stages O-Il), larger ab-
scesses or failure of conservative treatment might require percutaneous drainage
or surgery (8).

The aim of this study was to identify clinical predictive factors that help discern
complicated diverticulitis patients who may require invasive treatment in the
emergency room.
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MATERIAL and METHODS

This retrospective study was approved by the ethics commit-
tee of the hospital (0058-18-KMC) on 26.06.2018 before the
study was started and was conducted in accordance with the
principles set forth in the Helsinki Declaration. The records of
all patients who had a discharge diagnosis containing “diver-
ticulitis from hospitalization with a” between the years 01.2010
and 03.2018 at a university hospital were reviewed. Patients
with diverticulitis of the colon were included in the study. In-
complete records, age <18 and pregnant women were ex-
cluded from the study. The following data were collected: so-
cio-demographic characteristics including age, sex, body mass
index (BMI) and co-morbidities. Obesity was defined as BMI
>25 kg/m? Data collection also included length of current ill-
ness, pain location, fever (defined as> 37.5°C), whether this
was a first or recurrent episode, and elective surgery for recur-
rent disease. Laboratory values were reviewed for white blood
count [WBC (normal range 4500-11000)]. Computed tomog-
raphy findings including disease location and Hinchey score
were collected. Patients who presented with diverticulitis and
phlegmon only were classified as Hinchey 0. Hinchey score was
defined on admission. Treatment was classified as conservative
in case of antibiotics only therapy (conservative group), and in-
vasive in case of percutaneous drainage or surgical intervention
(invasive group). Groups were compared by age, sex, BMI, fever,
WBC and CT findings. Hinchey score groups were also com-
pared by age, sex, BMI, fever, WBC.

Statistical Analysis

Sample size was calculated using bidirectional equivalence
study model, based on the minimal age difference between the
two study groups. Student’s t test, as well as the non-parametric
Mann-Whitney U test, was used in order to compare quantita-
tive variables between two independent groups. The non-para-
metric Kruskal-Wallis test was used to compare more than two
independent groups. In order to assess the association between
categorical variables, Chi-square and Fisher's exact tests were
used. All tests applied were two-tailed, and a p-value of 5% or
less was considered statistically significant.

RESULTS

A total of 1350 of the patient records met the inclusion criteria,
of which, 358 were duplicate records. One-hundred and eighty-
three records were excluded for incorrect diagnosis. A total of
809 patients were included in the study. Characteristics of the
cohort are listed in Table 1. Mean age was 60.6 years, with 10.4%
(n= 82) below 40 years, and male/female ratio was 58/42%.
Most patients (n= 439, 71.3%) were obese, and 28.1% of the co-
hort had a BMI= 30 kg/m? Most patients presented with a first
diverticulitis episode (n= 619, 76.5%). Most (62.9%) patients had
localized abdominal tenderness, and had no fever (80.7%), with
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a mean WBC of 11.2 K/uL. Computed tomography was per-
formed in 83.2% (n=673) of the patients. Most patients present-
ed with Hinchey 0, and only 9.1% presented with Hinchey | - IV.
A higher rate (95.2% vs. 4.8%) of patients was treated conser-
vatively, but this did not reach statistical significance. No differ-
ence was found between invasive and conservative treatment
among patient with left or right-side diverticulitis (Table 2).

No statistically significant difference was found between the
two groups in terms of age, sex, diabetes, BMI or fever (Table 3).
Thirty-five patients had an invasive procedure, of which 13 pa-
tients who presented with Hinchey 0 upon admission who had
disease progression. Of the patients who underwent invasive
treatment, 63% (n= 22) had a laparotomy with resection (either
Hartmann's procedure for left side diverticulitis (n= 20) or ileo-
cecectomy with primary anastomosis for right side diverticulitis
due to free perforation (n= 2), 26% (n= 9) had a laparoscopy
with either drainage or lavage, and the rest (11%, n=4) had per-
cutaneous CT guided drainage (Table 1). Of the patients who
were operated on, 16% were operated for inaccessible abscess
for percutaneous drainage, 11% due to failure of conservative
treatment and 19.5% of the patients were operated due to ei-
ther generalized peritonitis or septic shock.

There was a trend towards invasive treatment among patients
with recurrent diverticular disease vs primary episode (6.3% vs.
3.4%, p= 0.078). Patients in the invasive group had a high WBC
at presentation compared to the conservative group (13.72 vs.
1146 K/uL, p= 0.024, Table 3). A statistically significant higher
rate of patients with Hinchey scores of I-IV had an invasive pro-
cedure compared to patients with Hinchey score of 0 (Table
2). A higher rate of patients with Hinchey score of II-IV had an
invasive procedure compared to patients with a score of | (70
vs 28%, p< 0.001, Table 2). A statistically significant higher WBC
was found among patients with a higher Hinchey score [I-IV vs.
score 0 (1541 vs 11.68, p< 0.005, Table 4). Multivariate analysis
showed that Hinchey score was associated with invasive treat-
ment. Elevated WBC on admission showed a trend toward inva-
sive treatment, Table 5.

There was no statistically significant difference between age,
sex, BMI subgroups in terms of Hinchey score, treatment, recur-
rence or elective surgery.

DISCUSSION

Clinical diagnosis of diverticulitis remains challenging, with false
diagnosis made in 40-60% of the cases (9,10). In this study, 183
records (18.5%) were excluded for incorrect diagnosis. Due to
the retrospective nature of this study, data regarding actual
diagnosis was unavailable. This study showed that the most
common symptom in patients with diverticulitis was left lower
quadrant pain with no significant additional symptoms. Howev-
er, pain, whether generalized or localized, is not specific for the
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Table 1. Cohort's characteristics

Characteristic Numbers Percentage
Sex

Male 340 42

Female 469 58
Age

>40 727 89.6

<40 82 104
Diabetes

Yes 143 17.7

No 666 823
BMI*

>25 kg/m? 439 713

<249 kg/m? 177 287
Episode time

First episode 619 76.5

Recurrent episode 190 235
Abdominal pain

Localized 509 62.9

Generalized 300 37.1
Fever

>37.5°C 156 19.3

<375°C 653 80.7
Abdominal CT scan

Did 673 83.2

Didn't 136 16.8
Treatment

Conservative 774 95.7

Invasive 35 43
Type of invasive treatment

Hartmann's procedure 20 57

lleocecectomy 6

Laparoscopic drainage or lavage 26

CT guided drainage 11
Elective Surgery

Yes 27 33

No 782 96.7

* Data available for only 616 patients; BMI: Body mass index.

CT. Computed tomography.

diagnosis of diverticulitis. Additional clinical factors are required
to correctly diagnose acute diverticulitis; Andeweg et al. have
found that elevated C-reactive protein (CRP) may be associated
with correct clinical diagnosis of acute diverticulitis (9). Other
studies have found temperature to be of little clinical impor-
tance in this patient population (11), Our findings are in concor-
dance with these results.

As the diagnosis of diverticulitis is challenging when based
solely on clinical basis, distinguishing simple from complicated

diverticulitis is even more challenging. Van de Wall et al. have
shown that body temperature had little value in discriminating
complicated from simple diverticulitis, and thus imaging is of
paramount importance (12).

This study evaluated the role of several clinical factors in pre-
dicting the severity of diverticulitis and found a strong associ-
ation between elevated WBC count and a more severe disease
with a consequent need for invasive treatment.

Turk J Surg 2022; 38 (2): 169-174
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Table 2. Computed tomography findings
CT findings Conservative Invasive Total p
Location
Left & Sigmoid colon 565 (95%) 31 (5%) 596 1
Right colon 74 (96%) 3 (4%) 77
Total 639 (95%) 34 (5%) 673*
Hinchey
0 615 13 628 <0.001
| 18 7 25
Il 6 9 15
Il 0 4 4
% 0 1 1
Hinchey | vs IV
| 18 (72%) 7 (28%) 25 <0.001
-V 6 (30%) 14 (70%) 20
CT: Computed tomography.
* A total of 673 underwent abdominal CT scan of the entire cohort.
¥ One patient was operated without undergoing a CT scan.
Table 3. Comparison of conservative and invasive treatment
Risk factor Conservative Invasive p
Age (mean, years) 60.75 60.91 0.953
Sex (m/f) 325/451 15/18 0.684
WBC (K/uL) 11.76 13.72 0.024
BMI (kg/m?) 2762 279 0.787
Diabetes (yes/total ratio) 17.5% 21% 0.587
Abdominal Tenderness (localized/generalized) 491/285 18/15 0.309
Fever=37.5°C 19% 30% 0.1
Recurrent episode (yes/total ratio) 23% 36% 0.078
WBC: Wight blood cell count, BMI: Body mass index.
Table 4. Correlation of Hinchey score and WBC
Hinchey score Number WBC p
0 628 11.68 <0.05
| 25 11.72
Il 15 16.15
Il 4 10.82
% 1 139
0 628 11.68 0.005
-V 20 1541

WBC: Wight blood cell count.

This study also found that 70% of the patients who had Hinchey
scores between II-IV were treated invasively while only 28% of
those with Hinchey | required invasive treatment. These find-

ings are congruous with a study performed by Bates et al, which
demonstrated that 80.3% of patients with Hinchey la were
treated conservatively (13).
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Table 5. Correlation of Hinchey score and WBC on admission with invasive treatment

Odds Ratio 95% Confidence Interval P
Hinchey score | 14.03 5.58-35.27 <0.001
Hinchey score -V 435 10.95-172.78 <0.001
WBC on admission 1.07 0.99-1.45 0.077

WBC: Wight blood cell count.

A strong correlation between Hinchey score and WBC levels
was found in our study, and similar findings have been report-
ed by van de Wall et al. (12). All of these findings constitute a
cornerstone in helping physicians stratify patients who should
be further evaluated, preferably by a CT scan, and in turn help
them choose the most appropriate treatment.

It is worth mentioning that patients who are younger than 40
years of age constituted 10.1% of the cohort, which means that
health professionals should not dismiss this as a potential di-
agnosis in this age group, taking into consideration that the
youngest patient who was treated invasively was 24 years old.
On the other hand, the elderly are more prone to misdiagnosis
compared to the young, which can be interpreted by the fact
that elder patients are more likely to have comorbidities and
altered signs and symptoms (11). which in turn necessitates
greater clinical attentiveness when evaluating them.

Previous studies showed that younger patients are more prone
to complicated or recurrent diverticulitis and thus a more ag-
gressive treatment should be guaranteed. Recently, several
studies, as well as our study, have proven that this logic is out-
of-date. A study following conservatively-treated diverticulitis
cases younger than 50 years of age has demonstrated that
during the course of 5-9 years of follow ups, none of them
needed colostomies and one third only needed a subsequent
surgery (7,14).

Limitations of the Study

The retrospective nature of this study is its major limitation. As
a retrospective study, not all parameters were available in pa-
tients' records and hence not collected and analyzed. Labora-
tory test were not uniform across patients' records, especially
pivotal parameters as CRP levels.

CONCLUSION

Identifying patients with complicated diverticulitis based on
clinical findings solely is challenging. The results of this study
suggest that patients with acute diverticulitis and an elevat-
ed WBC are more likely to have a severe disease and a higher
Hinchey score, but the final decision should be based on a va-
riety of clinical factors, not a single one. Prudence should be
taken with these patients, and CT scan is warranted as there is a
greater chance that invasive treatment will be required. This di-
agnosis should not be overlooked even among young patients.
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Komplike divertikiilitli hastalarin belirlenmesi gercekten zor mu?
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OzZET

Giris ve Amag: Basit ve komplike divertikiil ayrimini sadece klinik bulgulara dayanarak yapmak zorludur. Bu calismanin amaci, acil service akut
divertikil ile basvuran hastalarda invazif tedavi ihtiyacini ngoricu faktorleri belirlemekti.

Gereg ve Yontem: Ocak 2010 ile Mart 2018 tarihleri arasinda bir Gniversite hastanesinden “divertikil” tanisi ile taburcu olan tim hastalarin verileri
incelendi. Toplanan verilere klinik 6zellikler, bunun ilk mi tekrarlayan bir epizot mu olup olmadigi, BKH ve Hinchey skoru dahil edildi. Hastalar
konservatif ve invazif tedavi gruplari olarak ikiye ayrildi. Gruplar, yas, cinsiyet, VKIi, BKH, ates ve BT bulgulari yéniinden karsilastirildi. Hinchey skor
gruplari da ayrica yas, cinsiyet, VKI, ates ve BKH y&niinden karsilastirildi.

Bulgular: Calismaya toplamda 809 hasta alindi. Ortalama yas 60,6 yil iken bunun %10’unun 40 yas alti hastalar olusturuyordu. Hastalarin ¢o-
gunlugu konservatif olarak tedavi edilirken (%95,9) sadece %4,1'inde invazif tedaviye ihtiya¢ duyuldu. Konservatif tedavi grubuna kiyasla invazif
tedavi grubunda hastaneye basvuru esnasindaki BKH anlamli olarak daha ylksek bulundu (13,72 vs. 11,46 K/uL, p= 0,024). Hinchey skoru daha
yiiksek olan hastalarda anlamli derecede yiiksek BKH bulundu (13,16 vs. 11,69, p< 0,005). Yas, cinsiyet, ates ve VKIi acisindan gruplar arasi bir fark
saptanmadi.

Sonug: Bu calismada, akut divertikil ve ylkselmis BKH ile bagvuran hastalarda daha ciddi hastalik ve daha yiiksek Hinchey skoru oldugu bulundu.
Bu hastalarda ihtiyatli olmakta fayda varken invazif tedavi daha yiiksek oranda gerekli olacagi icin BT ile goériintiilemeye basvurulmasi da gerek-
mektedir.

Anahtar Kelimeler: Divertikilit, invaziv tedavi, Hinchey skoru
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