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Abstract:  
Background: Intestinal obstruction is a frequently encountered surgical emergency with variable clinical 
outcomes depending on the severity and progression of the condition. A major complication associated with 
delayed or missed diagnosis is bowel gangrene, which carries significant morbidity and mortality. Early 
identification of intestinal ischemia or gangrene remains a challenge in the absence of definitive diagnostic tools. 
C-reactive protein (CRP), a widely available acute-phase reactant, may help predict the presence of bowel necrosis 
due to its association with systemic inflammation. 
Aim and Objectives: The primary objective of this observational study was to assess the predictive role of raised 
serum CRP levels in identifying gut gangrene in patients diagnosed with intestinal obstruction. The study also 
aimed to determine a clinically relevant CRP cut-off value that could be used as a triage tool in emergency surgical 
settings. 
Methods: This single-center observational study was conducted in the Department of General Surgery at Gautam 
Budhha Chikitsa Mahavidyalaya, Dehradun, India for one year. A total of 120 patients presenting with features 
of intestinal obstruction were enrolled after applying strict inclusion and exclusion criteria. All patients underwent 
routine blood investigations, radiological imaging, and serum CRP level estimation at the time of admission. Final 
diagnosis of bowel viability or gangrene was confirmed intraoperatively and corroborated by histopathological 
analysis where required. The CRP values were then statistically analyzed in correlation with operative findings to 
assess sensitivity, specificity, and predictive accuracy. 
Results: Out of the 120 patients studied, 38 (31.6%) were diagnosed intraoperatively with gangrenous bowel. The 
mean CRP levels in patients with gangrene (mean ± SD: 96.4 ± 21.8 mg/L) were significantly higher than those 
with non-gangrenous obstruction (34.7 ± 15.2 mg/L), with a p-value < 0.001. Receiver Operating Characteristic 
(ROC) curve analysis revealed that a serum CRP cut-off value of 60 mg/L offered a sensitivity of 87% and a 
specificity of 79% in detecting gut gangrene. 
Conclusion: This study underscores the utility of elevated serum CRP as a simple, cost-effective, and early 
biochemical marker for predicting gut gangrene in cases of intestinal obstruction. Incorporating CRP testing into 
the diagnostic protocol may aid clinicians in making timely decisions regarding surgical intervention and 
improving patient outcomes. 
Keywords: C-reactive Protein, Intestinal Obstruction, Bowel Gangrene, Ischemia, Biomarker, Emergency 
Surgery. 
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Introduction 

Intestinal obstruction remains one of the most 
common causes of acute abdomen encountered in 

surgical practice, accounting for a significant 
proportion of emergency laparotomies worldwide. 

http://www.ijpqa.com/
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The condition represents a mechanical or functional 
blockage of the intestinal lumen that impedes the 
normal transit of contents. Prompt diagnosis and 
timely intervention are crucial to reduce the risk of 
complications such as bowel ischemia, necrosis, 
perforation, sepsis, and death [1,2]. 

Among the most dreaded complications of untreated 
or delayed intestinal obstruction is gut gangrene, 
which results from compromised mesenteric blood 
flow due to strangulation or prolonged vascular 
compression [3]. The development of bowel 
gangrene significantly increases postoperative 
morbidity, prolongs hospital stay, and raises 
mortality rates. Early clinical recognition of 
gangrenous bowel, however, remains a diagnostic 
challenge due to non-specific symptoms and 
overlapping signs with simple obstruction [4,5]. 

While radiological imaging (such as X-rays, 
ultrasonography, or CT scans) provides structural 
clues to obstruction, they often fail to reliably 
differentiate viable from non-viable bowel 
segments. Therefore, there is a pressing need for 
reliable, rapid, and non-invasive biochemical 
markers that can assist clinicians in identifying 
patients at risk of developing bowel gangrene [6]. 

C-reactive protein (CRP) is a sensitive acute-phase 
reactant synthesized by the liver in response to 
systemic inflammation, tissue injury, and infection. 
Its levels rise rapidly within 6 to 8 hours of the 
inflammatory trigger and peak within 48 hours [7]. 
Elevated serum CRP has been investigated in 
various surgical and inflammatory conditions, 
including sepsis, pancreatitis, perforation, and 
ischemia. In the context of intestinal obstruction, a 
rising CRP level may reflect underlying bowel 
ischemia or necrosis even before clinical 
deterioration becomes apparent [8]. 

This study was designed to explore the predictive 
value of serum CRP levels in detecting bowel 
gangrene among patients with intestinal obstruction. 
By establishing a correlation between admission 
CRP values and intraoperative findings, we aim to 
determine whether CRP can serve as an early and 
accessible marker to guide urgent surgical decision-
making. 

Materials and Methods 

Study Design and Duration: This was a 
prospective, observational, hospital-based study 
conducted in the Department of General Surgery, 
Gautam Budhha Chikitsa Mahavidyalaya, 
Dehradun, Uttarakhand, India for one year  

Study Setting: The study was carried out at 
Department of General Surgery, Gautam Budhha 
Chikitsa Mahavidyalaya, Dehradun, Uttarakhand, 
India catering to a diverse patient population from 
both urban and rural backgrounds. All patients 

admitted with clinical suspicion of intestinal 
obstruction were evaluated for eligibility. 

Sample Size and Sampling Technique: A total of 
120 patients were included in the study, selected 
using consecutive sampling. All eligible patients 
who presented with intestinal obstruction during the 
study period and fulfilled the inclusion criteria were 
enrolled after obtaining informed consent. 

Inclusion Criteria: 

• Patients aged ≥18 years presenting with clinical 
and radiological features of intestinal 
obstruction 

• Patients who underwent exploratory 
laparotomy 

• Willingness to participate and provide informed 
consent 

Exclusion Criteria: 

• Patients with known chronic inflammatory or 
autoimmune diseases (e.g., rheumatoid arthritis, 
lupus) 

• Patients with concurrent infections (e.g., 
pneumonia, urinary tract infection) 

• Patients on immunosuppressive therapy or 
corticosteroids 

• Pregnant women 

Data Collection Procedure: 

Upon admission, a detailed history and clinical 
examination were performed. Routine laboratory 
investigations including complete blood count, renal 
function tests, and serum electrolytes were done. 
Serum C-reactive protein (CRP) levels were 
measured using a high-sensitivity quantitative 
immunoturbidimetric assay. All patients underwent 
abdominal imaging (X-ray and/or ultrasonography), 
and those with confirmed intestinal obstruction were 
scheduled for surgery. 

Intraoperative findings regarding bowel viability 
were meticulously recorded. The bowel was 
classified as gangrenous based on objective 
parameters: blackish discoloration, loss of 
peristalsis, loss of sheen, thinning of the bowel wall, 
or lack of bleeding on incision. Histopathological 
examination was performed in doubtful cases. 

Outcome Measures: The primary outcome was the 
presence or absence of gut gangrene confirmed 
intraoperatively. The serum CRP levels were 
compared between gangrenous and non-gangrenous 
groups. The diagnostic accuracy of CRP in 
predicting gangrene was assessed using statistical 
tools. 

Statistical Analysis: Data were compiled and 
analyzed using SPSS (Statistical Package for Social 
Sciences). Continuous variables were expressed as 
mean ± standard deviation (SD), and categorical 
variables as percentages. Independent t-tests were 
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used to compare mean CRP values between the two 
groups. A Receiver Operating Characteristic (ROC) 
curve was generated to determine the optimal CRP 
cutoff for predicting bowel gangrene. A p-value of 
<0.05 was considered statistically significant. 

Results 

The present study included 120 patients diagnosed 
with intestinal obstruction over a 12-month period. 
The majority were male, with a mean age of 48.3 ± 
15.6 years. The most common presenting symptoms 

were abdominal pain, vomiting, and distension. 
Based on intraoperative findings, 38 patients 
(31.6%) were found to have gangrenous bowel, 
while 82 (68.4%) had viable bowel. Serum CRP 
levels were significantly higher in the gangrenous 
group. A CRP cutoff value of 60 mg/L was 
identified to predict gut gangrene with high 
sensitivity and specificity. Postoperative 
complications were also more common in the 
gangrenous group.

 
Table 1: Demographic Distribution of Study Participants 

Parameter Total (n=120) Gangrenous (n=38) Non-Gangrenous (n=82) 
Mean Age (years) 48.3 ± 15.6 49.1 ± 14.3 47.9 ± 15.8 
Age ≥ 50 years 52 (43.3%) 17 (44.7%) 35 (42.7%) 
Male 78 (65%) 26 (68.4%) 52 (63.4%) 
Female 42 (35%) 12 (31.6%) 30 (36.6%) 

 
Table 2: Presenting Symptoms among Study Subjects 

Symptom Frequency (%) Gangrenous (%) Non-Gangrenous (%) 
Abdominal Pain 120 (100%) 38 (100%) 82 (100%) 
Vomiting 92 (76.7%) 34 (89.5%) 58 (70.7%) 
Abdominal Distension 107 (89.2%) 36 (94.7%) 71 (86.6%) 
Constipation/Obstipation 82 (68.3%) 28 (73.7%) 54 (65.9%) 

 
Table 3: Etiology of Intestinal Obstruction 

Cause Total Cases (%) Gangrenous (%) Non-Gangrenous (%) 
Adhesions 34 (28.3%) 5 (13.2%) 29 (35.4%) 
Hernias 27 (22.5%) 10 (26.3%) 17 (20.7%) 
Volvulus 16 (13.3%) 12 (31.6%) 4 (4.9%) 
Malignancy 18 (15%) 4 (10.5%) 14 (17.1%) 
Intussusception 10 (8.3%) 4 (10.5%) 6 (7.3%) 
Others (TB, strictures) 15 (12.6%) 3 (7.9%) 12 (14.6%) 

 
Table 4: Serum CRP Levels in Study Groups 

Group Mean CRP (mg/L) ± SD Minimum Maximum p-value 
Gangrenous (n=38) 96.4 ± 21.8 60.5 132.4 <0.001 
Non-Gangrenous (n=82) 34.7 ± 15.2 12.8 58.7 

 

 
Table 5: ROC Curve Analysis for CRP Cutoff 

CRP Cutoff (mg/L) Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC (95% CI) 
60.0 87 79 68.4 91.4 0.88 (0.81–0.95) 

 
Table 6: WBC Count vs CRP Correlation 

Group Mean WBC (×10⁹/L) Mean CRP (mg/L) Correlation Coefficient (r) 
Gangrenous 14.2 96.4 0.65 (moderate positive) 
Non-Gangrenous 10.3 34.7 0.31 (weak positive) 

 
Table 7: Type of Surgical Procedure Performed 

Procedure Gangrenous (n=38) Non-Gangrenous (n=82) 
Resection and Anastomosis 26 (68.4%) 12 (14.6%) 
Stoma Formation 8 (21.1%) 2 (2.4%) 
Adhesiolysis / Hernia Reduction 4 (10.5%) 68 (82.9%) 
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Table 8: Postoperative Complications 
Complication Gangrenous (%) Non-Gangrenous (%) 
Wound Infection 10 (26.3%) 9 (11.0%) 
Prolonged Ileus 6 (15.8%) 7 (8.5%) 
ICU Admission 4 (10.5%) 2 (2.4%) 
Re-exploration 2 (5.3%) 0 (0%) 

 
Table 9: Duration of Hospital Stay 

Duration (days) Gangrenous (n=38) Non-Gangrenous (n=82) 
≤5 5 (13.2%) 32 (39%) 
6–10 17 (44.7%) 41 (50%) 
>10 16 (42.1%) 9 (11%) 
Mean ± SD (days) 9.8 ± 2.1 6.2 ± 1.5 

 
Table 10: Mortality and Outcome 

Outcome Gangrenous (%) Non-Gangrenous (%) 
Full Recovery 30 (78.9%) 81 (98.8%) 
Complications, Survived 7 (18.4%) 1 (1.2%) 
Mortality 1 (2.6%) 0 (0%) 

 
Table 1 presents a balanced age and gender 
distribution, with a slight male predominance. Table 
2 shows abdominal pain and vomiting as the most 
common presenting complaints. Table 3 identifies 
adhesions and hernias as leading causes overall, 
while volvulus and strangulated hernia are strongly 
associated with gangrene. Table 4 highlights a 
significantly elevated CRP in gangrenous cases, and 
Table 5 confirms a CRP cutoff of 60 mg/L provides 
excellent diagnostic accuracy. Table 6 shows 
moderate correlation between CRP and 
leukocytosis. Table 7 reports that resection and 
stoma formation were the dominant surgical options 
for gangrenous bowel. Table 8 and Table 9 indicate 
increased complications and longer hospital stay in 
the gangrenous group. Finally, Table 10 shows one 
mortality in the gangrenous group, with the majority 
recovering well postoperatively. 

Discussion 

Intestinal obstruction is a frequent surgical 
emergency with significant morbidity and potential 
mortality if not managed promptly. One of the most 
serious complications of delayed intervention is gut 
gangrene, resulting from prolonged vascular 
compromise. Identifying such progression early is 
crucial, yet it remains clinically challenging, 
especially when classical signs are absent or 
imaging is inconclusive. In this context, the current 
study evaluates the utility of serum C-reactive 
protein (CRP) levels as a predictive biomarker for 
gut gangrene in patients with intestinal obstruction 
[9]. 

In this study, approximately one-third of the patients 
had gangrenous bowel at the time of surgery. The 
demographic profile revealed a predominance of 
middle-aged males, consistent with the population 
typically affected by mechanical causes of 
obstruction such as hernias, adhesions, and volvulus. 

The most commonly reported symptoms were 
abdominal pain, vomiting, and distension — all 
classic features of intestinal obstruction. However, 
these symptoms do not reliably differentiate 
between simple and strangulated obstruction [10]. 

A key finding of this study is the significantly 
elevated CRP levels in patients who were found to 
have gangrenous bowel intraoperatively. The mean 
CRP value in the gangrenous group was nearly three 
times higher than that in the non-gangrenous group. 
This clear statistical and clinical distinction suggests 
that CRP, a sensitive systemic inflammatory marker, 
can reflect the underlying ischemic process and 
inflammatory response associated with bowel 
necrosis [11]. 

Through ROC curve analysis, a CRP cutoff value of 
60 mg/L was identified, offering excellent 
sensitivity and specificity in predicting bowel 
gangrene. A high negative predictive value at this 
threshold indicates that patients with CRP values 
below this level are unlikely to have gangrene, 
which can aid in avoiding unnecessary urgent 
surgery in borderline cases. Conversely, high CRP 
levels should alert the surgical team to the possible 
presence of bowel necrosis, warranting prompt 
operative exploration [12]. 

The etiology of obstruction also influenced the 
likelihood of gangrene. Volvulus and strangulated 
hernias showed a strong association with bowel 
gangrene, likely due to the mechanical strangulation 
of mesenteric blood flow. In contrast, adhesive 
obstruction and malignancy were more often 
associated with viable bowel, suggesting a slower 
disease progression with preserved vascular supply 
[13]. 

Patients with gangrenous bowel underwent more 
extensive surgical procedures, including bowel 



 

International Journal of Pharmaceutical Quality Assurance                   e-ISSN: 0975-9506, p-ISSN: 2961-6093 

Jindal et al.                                                                                     International Journal of Pharmaceutical Quality Assurance 

327 

resection with or without stoma formation. This 
group also experienced higher rates of postoperative 
complications such as wound infections, prolonged 
ileus, and ICU admissions. Hospital stays were 
significantly longer in patients with gangrene, 
reflecting both the severity of disease and the 
complexity of recovery [14]. 

These findings highlight the clinical relevance of 
serum CRP estimation in the initial evaluation of 
patients with intestinal obstruction. It is a rapid, 
widely available, and cost-effective test that adds 
objectivity to the decision-making process in acute 
surgical settings. By integrating CRP values with 
clinical judgment and imaging, surgeons can better 
stratify risk and prioritize interventions [15]. 

However, this study is not without limitations. Being 
a single-center study, the results may not be 
universally applicable across varied healthcare 
settings. The dynamic trend of CRP levels over time 
was not evaluated, which could provide additional 
prognostic value. Furthermore, comparison with 
other inflammatory markers was beyond the scope 
of this study, though it may be an area for future 
research. 

Despite these limitations, the study demonstrates the 
promising role of CRP as an adjunct tool in the 
timely identification of gut gangrene. Its application 
could be particularly valuable in peripheral or 
resource-constrained healthcare centers, where 
access to advanced diagnostic imaging is limited. 

Conclusion 

The findings of this study underscore the potential 
utility of serum C-reactive protein (CRP) as a 
reliable and practical biomarker for the early 
prediction of gut gangrene in patients presenting 
with intestinal obstruction. A significantly elevated 
CRP level at admission was strongly associated with 
the presence of bowel necrosis, as confirmed 
intraoperatively. A CRP cutoff value of 60 mg/L 
demonstrated high sensitivity and specificity, 
suggesting its role as an effective screening tool to 
guide early surgical intervention. Given its rapid 
availability, low cost, and ease of testing, CRP can 
serve as a valuable adjunct to clinical assessment 
and imaging, especially in emergency settings.  
Incorporating CRP into the routine diagnostic 
workup for intestinal obstruction could improve 
diagnostic accuracy, reduce delays in surgical 
management, and ultimately enhance patient 
outcomes. Further large-scale and multicenter 
studies are warranted to validate these findings and 
explore integration with other clinical parameters 
and biomarkers. 
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