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Abstract

Aim: The Hinchey classification helps determine the severity of diverticulitis. We investigated how inflammatory markers like white blood cell
(WBC) count and C-reactive protein (CRP) levels vary across Hinchey stages.

Methods: We analyzed data from patients surgically treated for colonic diverticular disease between 2018-2023. Data included demographics,
disease characteristics, surgical approach, follow-up, and the link between WBC/CRP levels at presentation and Hinchey classification.

Results: Our study included 50 patients (mean age 58.46, mostly male). Most diverticula were in the sigmoid colon (88%). WBC (p=0.012) and
CRP (p=0.002) levels differed significantly across Hinchey stages. Pairwise comparisons showed higher CRP levels in Hinchey IV compared to
stages | (p=.009) and Ill (p=.041). WBC levels were significantly higher in stage IV compared to stage Il (p=0.012).

Conclusion: Increases in WBC and CRP levels, especially in Hinchey stage IV, highlight a stronger inflammatory response in advanced
diverticulitis. These markers could potentially help assess disease severity and guide treatment decisions.
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Introduction

Diverticular disease is exceedingly common in Western societies,
with epidemiological data documenting its prevalence above 60%
in individuals over 65 years and between 60-80% in those over
80 years. Although most cases of colonic diverticular disease
are asymptomatic, 10-25% of these patients may develop acute
diverticulitis and other complications such as abscess, fistula, and
perforation.’

In the emergency department (ED), early identification of patients
with acute diverticulitis requiring urgent surgical intervention
can be crucial for decision-making. The distinction between
complicated and uncomplicated diseases carries significant clinical
implications. The ability to accurately assess the severity of the
condition can aid in clinical decision-making, such as determining
the need for percutaneous drainage or surgical intervention, and
evaluating hospital stay duration and antibiotic administration.
The Hinchey classification is widely used to grade disease severity
but is based on descriptive surgical findings and not designed for
evaluating diverticulitis cases treated conservatively.*”

Computed tomography (CT) plays a vital role in the ED for
confirming diverticulitis, assessing complications, and ruling out
alternative diagnoses. However, CT findings alone in all patients
with acute diverticulitis in the ED may not predict the need
for urgent surgical intervention. Serum inflammatory markers
are utilized to differentiate the severity of acute diverticulitis
and predict the need for surgical intervention. An optimum
biochemical or hematological marker has not been established
to determine disease severity in the diagnosis of diverticular
disease or acute diverticulitis. White blood cell count (WBC) and
C-reactive protein (CRP) values have been suggested to assist
in distinguishing between complicated and uncomplicated acute
diverticulitis.” ¢

In this study, we aimed to investigate the correlation between WBC
and CRP values and Hinchey classification in patients with the
diverticular disease who underwent surgical treatment

Materials and Methods

Following the approval from the local ethics committee on
December 8, 2023, under protocol number 139/38, this study
included patients who underwent elective and emergent surgical
treatment for diverticular disease of the colon in our clinic between
January 2018 and January 2023. Patients with incomplete medical
records, a pathology result indicating malignancy, and those under
18 years of age were excluded from the study. A dataset was
created using electronic files and medical records, and data were
retrospectively analyzed.

The analysis focused on demographic data such as age and
gender, disease duration, number of attacks, location, history of
percutaneous drainage, type and timing of operation, need for a
stoma, postoperative complications, and WBC and CRP levels at
presentation with diverticulitis episode and their correlation with
Hinchey classification.

CT reports. Patients were classified into four stages according to
the Hinchey classification, based on abdominal CT findings.® The
management of diverticular disease, both elective and emergency,
at our institution followed the recommendations of the American
Society of Colon and Rectal Surgeons.'

Ethical Approval
This study was approved by the Ethics Committee of Cukurova
University (Date: 08.12.2023, Decision No:139/38).

Statistical Analysis

Statistical analysis was conducted using SPSS version 22.0.
Categorical data were expressed as numbers (percentages). The
normal distribution of numerical data was assessed using the
Kolmogorov-Smirnov test. Numerical data conforming to normal
distribution were expressed as mean + standard deviation, while
data not conforming were expressed as median (interquartile
range). Comparisons between groups were made using the Kruskal-
Wallis test. Pairwise comparisons were evaluated with Bonferroni
correction. A p-value less than 0.05 was considered statistically
significant.

Reporting Guidelines
This study was reported in accordance with the STROBE guideline.

Results

Our study included 50 patients with a mean age of 58.46, and a
predominance of male gender (72%). The diverticula were most
commonly located in the sigmoid colon (88%). Percutaneous
drainage had been performed in 44% of the patients. Percutaneous
drainage was administered to Hinchey 3 patients. Additionally,
percutaneous drainage was applied to certain Hinchey 4 patients
who were considered responsive to medical management and
drainage. Some patients progressed to Hinchey 4 during the course
of percutaneous drainage treatment. The most common Hinchey
stage encountered was stage 4 (42%). Demographic and clinical
characteristics are shown in Table 1.

Table 1. Demographical and clinical data

Variable Category n (%)
Male 36 (72%)
Gender
Female 14 (28%)
Age,y 58.46 + 14.38
Sigmoid colon 44 (889%)
Localization Descending colon 3 (6%)
Entire colon 3 (6%)
Duratioq of dis.ease, 12 (0.1-84)
mo median (min-max)
Number of episodes 1.98 + 1.08
History of percutaneous drainage 22 (44%)
1 12 (24%)
Hinchey score 2 6 (12%)
3 11 (22%)
4 21 (42%)
WBC on admission 836 +13.6
CRP on admission 125 + 156.2
Table 2. Perioperative data
VELED] [ Category n (%)
Admission Emer'gent 32 (64%)
Elective 18 (36%)
Requirement of End colostomy 19 (38%)
ostomy Loop ileostomy 10 (20%)
Operation type e . o5 (70}
Laparoscopic 15 (30%)

Surgical site infections 9 (18%)

Postoperative lleus 4 (8%)
complications Anastomotic leak 3 (6%)
Acute kidney failure 1 (2%)
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Table 3. Comparison of WBC and CRP accross Hinchey Classification
groups

Hinchey
classification
I 11.55a (7.30-13.55)
1] 6.45 (4.90-10.10)
I 8.20a (5.90-12.00)
vV 14.00 (10.40-17.10)

a: Statistically significant difference with Hinchey IV

WBC CRP

27.3 (6.2-125.8)

27.2a(13.6-78.0)

35.0 (8.0-114.0)
138.0 (112.0-290.0)
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Figure 2. Correlation of CRP and Hinchey Classification

Emergency admissions constituted 64% of the cases, and open
surgery was more common, accounting for 70%. Stomas were
created in 58% of the patients, with the rate of end colostomy
being 38%. The most frequent complication was surgical site
infection (18%). Perioperative period data are presented in Table 2.

Significant differences in WBC (p=0.012) and CRP levels (p=0.002)
were found across the Hinchey stages. In pairwise comparisons
to understand differences between groups, a significant increase
in CRP levels was observed between Hinchey stages | and IV
(adjusted p=.009) and stages lll and IV (adjusted p=0.041). For
WBC, a significant difference was noted between stages Il and
IV (adjusted p=0.012). These findings are illustrated in Figure 1,
Figure 2 and Table 3.

Discussion

In this study, which investigated the relationship between the

Hinchey score and inflammatory parameters (CRP and WBC)
in patients with diverticular disease who underwent surgical
treatment, we demonstrated a correlation between elevated CRP
and WBC levels and higher Hinchey scores.

In acute diverticulitis, treatment options range from conservative
to surgical interventions, depending on the patient’s condition and
the severity of the disease. Literature indicates that while medical
treatment is preferred in cases with lower Hinchey classification,
surgical treatments are more likely chosen for cases in higher
Hinchey stages.”'® With advancements in treatment and approach,
the Hinchey classification has gradually lost its importance in
forming treatment protocols. Consequently, researchers have
focused on identifying parameters that can be used in conjunction
with or as an alternative to the Hinchey classification, aiming to
predict disease progression more accurately.'*>7#

In their study on patients with acute left-sided colonic diverticulitis,
Sagiroglu and colleagues found a correlation with the Hinchey
classification. Their multivariate analyses revealed that CRP was
a marker of severity (p=0.001, 95% CI=0.036-0.147, OR=1.094)."
Mékeld et al. identified a CRP value over 150 mg/L as an
independent risk factor for acute left-sided colonic diverticulitis.
A CRP value exceeding 150 mg/L, along with the presence of
free intraperitoneal fluid on CT, was a predictor of postoperative
mortality? Similarly, Kechogias et al., while examining CRP for
predicting the severity of acute diverticulitis, found a correlation
with the Hinchey classification.’? Another study indicated that a CRP
level over 200 mg/L at presentation had a 69% positive predictive
value for indicating the degree of inflammation and perforation in
cases of acute diverticulitis, while a CRP level below 50 mg/L had
a 79% negative predictive value, associating with lower levels of
inflammation and reducing the likelihood of perforation.’* However,
contrary to these published studies, when reviewing the literature,
Elsing and colleagues found no statistically significant relationship
between clinical severity and CRP levels in cases of acute
diverticulitis." This suggests that while CRP can be a useful marker
in many cases, its predictive value may not be universally applicable
across all scenarios of diverticulitis, highlighting the need for a
multifaceted approach in diagnosis and treatment planning.

Bokenstein et al, in their meta-analysis, revealed that both CRP
and WBC were significant risk factors for acute complicated
diverticulitis in all studies, although the levels of significance
varied.'” In the study by Demircioglu et al., an elevation in WBC was
shown to be associated with an increased risk of postoperative
complications.” Chang CY et al. demonstrated a correlation
between elevated WBC and complicated diverticulitis.'” Kechagias
A et al. in their series, showed a relationship between inflammatory
markers CRP and WBC and the Hinchey score, with higher values
observed in patients with Hinchey stages 3-4.'® Conversely, from a
different perspective in the literature, Kargin et al. examined the
diagnostic and prognostic value of inflammatory parameters in
acute diverticulitis and reported no significant difference between
the Hinchey groups in terms of CRP-WBC, stating that WBC-
CRP was not a useful parameter for making surgical decisions.®
Similarly, another study found that WBC did not predict treatment
selection in patients with acute diverticulitis.’

Given the severity of inflammation in complicated diverticulitis, it
is not surprising to find high biomarkers known as positive acute
phase reactants correlating with disease severity. In our study, we
demonstrated this correlation with disease severity.

Limitations
The limitations of our study include its single-center, retrospective
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nature, and the relatively limited number of patients.
Conclusion

In conclusion, particularly in Hinchey Stage IV, the increase in WBC
and CRP levels indicates a heightened inflammatory response
in the advanced stages of diverticulitis. These findings highlight
the potential of these markers in assessing disease severity and
guiding clinical interventions. This underscores the importance of
considering these biomarkers in the management and treatment
planning of diverticulitis, especially in its more severe forms.
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