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ABSTRACT 

Introduction: The aim of this study was to determine factors affecting the development of 
acute cholecystitis toward gangrenous cholecystitis in an Iranian society; so that, the early 
diagnosis could pave the way for better management of this disorder. 
Materials and methods: In this cross-sectional study, all patients who underwent 
cholecystectomy in the educational hospitals of Khorramabad from August 2013 to August 
2016 were included in the study regardless of their age range. The diagnosis of acute 
cholecystitis in these patients was based on the presence of Murphy's sign, mass or pain or 
tenderness of RUQ, presence of leukocytosis, fever, and ultrasound findings of 
Cholelithiasis, increased gallbladder thickness, or fluid accumulation around the 
gallbladder. The data collected in each patient included demographic data, underlying 
illnesses, positive history and physical examination prior to surgery, early laboratory 
findings and preoperative imaging findings. Finally, patients were divided into two groups 
of acute Cholecystitis and Gangrenous Cholecystitis based on pathological findings after 
cholecystectomy. The data were finally analyzed using SPSS software. 
Results: 51 patients were examined during the study. Histological studies indicated the 
presence of microscopic evidence of acute cholecystitis in all patients, of which 19 (37.25%) 
had histological evidence of Gangrenous Cholecystitis. In this study, nine variables that 
could be effective on the prognosis of acute cholecystitis and its progression toward the 
Gangrenous Cholecystitis were identified. These variables included age, white blood cell 
count, diabetes mellitus and coronary artery disease, fluid accumulation around 
gallbladder, aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase, 
and lipase. Finally, multivariate analysis was performed using logistic regression. It was 

found that the age of   was effective in the development of diabetes mellitus. Also, 
WBC≥15k/cmm were independently effective on the prognosis of acute cholecystitis. 
Conclusion: In this study, it was observed that high age, diabetes mellitus and leukocytosis 
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could lead to the development of acute cholecystitis toward Gangrenous Cholecystitis, a 
finding that requires more extensive studies with more sample size. 

Key words: Acute cholecystitis, Gangrenous Cholecystitis, Risk factors. 

Introduction  

Gallstone is the most common biliary system disorder that leads to hospitalization (Festi et 
al., 1999). The disease nowadays imposes a significant economic burden on the health 
system even in western countries, where it is said that 10 to 20 percent of people in 
European and American societies suffer from gallstones (Lammert et al., 2005; Völzke et al., 
2005). Two percent of patients with gallstones have been diagnosed annually and 15% of 
them suffer from acute cholecystitis (Halldestam et al., 2004; Gracie et al., 1982). Acute 
cholecystitis can be considered as the most common complication of biliary stones 
(Sangeeta et al., 2000) which, severe type called Gangrenous Cholecystitis or necrotizing, 
requiring emergency cholecystectomy. In other words, Gangrenous Cholecystitis is a type of 
acute cholecystitis with transmural inflammation, mucosal absence and necrosis of the 
gallbladder wall. The incidence of this complication in patients with acute cholecystitis is 
between 2% and 30% (Morfin et al., 1968; Stefanidis et al., 2005), with high mortality and 
high morbidity (0.2-0.9%) (Kimura et al., 2007). Various studies on Gangrenous 
Cholecystitis of male gender have indicated high age, leukocytosis, cardiovascular disease, 
and diabetes as a risk factor for the development of Gangrenous Cholecystitis (Hunt et al., 
2000; Fagan  et al., 2003; Aydin et al., 2006; Merriam et al., 1999), which early diagnosis and 
treatment of this disorder causing significant reduction in mortality and morbidity (Fry et 
al., 1981). However, what makes Gangrenous Cholecystitis a serious problem is the 
difficulty of detecting it before surgery. For example, in the study of (Teefy et al., 1991) 48% 
of patients with histologic findings after cholecystectomy were confirmed by Gangrene 
cholecystitis, lacking clinical or clinical evidence for the benefit of this complication (Teefy 
et al., 1991). That is why in 2010, Yacob and colleagues introduced a grading system based 
on age, gender, heart rate, white blood cell count, and gallbladder thickness in ultrasound to 
detect gangrenous cholecystitis (Yacoub et al., 2010). Guidelines Tokyo (Tg13) has also 
introduced a complex grading system based on clinical, laboratory, and radiological criteria 
to determine the severity of acute cholecystitis (Mok et al., 2014). However, the complexity 
of these grading systems, which makes it impossible to use them in many cases on the one 
hand, and the limited studies conducted in our country about the prognostic factors of 
Gangrene cholecystitis before surgery on the other hand lead us to identify these factors in 
an Iranian society and determine patients needing emergency intervention with designing a 
study. 

Materials and methods 

Studied Patients 

In this cross-sectional study, all patients (51 patients) who underwent cholecystectomy in 
the educational hospitals of Khorramabad from August 2013 to August 2016 are included in 
the study regardless of their age range. At the beginning of this study, a complete 
description has been given to all patients and, if necessary, their companions.  
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Procedure 

After obtaining a letter of consent for taking part in the study, a history and initial 
examinations has been taken and the necessary steps to diagnose acute cholecystitis has 
also been requested. The diagnosis of acute cholecystitis in these patients have been based 
on the presence of Murphy's sign, mass or pain or tenderness of RUQ, presence of 
leukocytosis, fever, and ultrasound findings of Cholelithiasis, increased gallbladder 
thickness, or fluid accumulation around the gallbladder. Initial treatments have been based 
on approved protocols in general surgery departments, including prescriptions of 
intravenous fluids, intravenous antibiotics, and analgesics. Acute cholecystectomy 
indications are also identified based on reference books and with the opinion of general 
surgery experts. Data collected in each patient include demographic information (age, sex, 
race), underlying illnesses (diabetes mellitus, coronary artery disease, hyperlipidemia), 
positive history and preoperative physical examination (pain or mass or tenderness RUQ, 
nausea, vomiting, fever), early laboratory findings (white blood cell count, BUN, creatinine, 
AST, ALT, albumin, alkaline phosphatase, bilirubin, amylase, lipase), and preoperative 
imaging (ultrasound) findings. Finally, patients have been divided into two groups of acute 
cholecystitis and Gangrenous Cholecystitis based on pathological findings after 
cholecystectomy. 
 
Data analysis 

Data are finally entered into SPSS software version 11.5 and descriptive statistics and chi-
square test have been used to analyze the data. Estimation of the odds ratio has been used 
to estimate the severity of the relationships by calculating the 95% confidence interval. In 
cases of PV≤0.1, multivariate analysis has also been performed using logistic regression to 
determine whether the variables studied independently predicted the presence of acute 
cholecystitis or not? 
 
Ethics approval and consent to participate 

Informed consent has been obtained from all individuals included in this study. The 
research related to human use has been complied with all the relevant national regulations, 
institutional policies and in accordance the tenets of the Helsinki Declaration, and has been 
approved by the ethics committee of Lorestan University of Medical Sciences.  

Results  

During the study, 51 patients undergoing cholecystectomy have been diagnosed with acute 
cholecystitis. Histological studies on removed gallbladder samples reveal the presence of 
microscopic evidence of acute cholecystitis in all patients, of which 19 (37.25%) have 
histological evidence of Gangrenous Cholecystitis. Demographic information for patients is 
presented in Table 1. 
One-variable analysis in this study has been performed using chi-square test which finally, 
nine variables with a significant level of less than 0.1 detected and performed based on 
multivariate analysis for these variables that could affect the prognosis of cholecystitis. 
These variables include age (OR=4.3, p=0.03), white blood cell count (WBC) (OR=4.8, 
p=0.003), diabetes mellitus (OR=2.78, p=0.003), Coronary arteries disease (OR=3.14, 
p=031), fluid accumulation around the gallbladder (OR=9.1, p=0.045), aspartate 
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aminotransferase (OR=0.38, p=0.02), alanine aminotransferase (OR=0.31, p=0.004), 
Alkaline phosphatase (OR=0.27, p=0.014) and lipase (OR=0.46, p=0.04). In the multivariate 
analysis, aspartate aminotransferase has been discarded; because, aspartate 
aminotransferase and alanine aminotransferase have a strong correlation with each other 
(Spearmen correlation coefficient=0.824, and P value of alanine aminotransferase is lower 
than P value of aspartate aminotransferase). 

Table 1. Demographic information of patients 

Variable 
Acute cholecystitis 

N (%) 

Gangrenous Cholecystitis 
N (%) 

Age 

≥20 0 (0) 0 (0) 
20-30 6 (11.76) 0 (0) 
30-40 4 (7.84) 0 (0) 
40-50 8 (15.69) 3 (15.79) 

50≥ 33 (64.71) 16 (84.21) 

Gender 
Male 39 (76.47) 16 (84.21) 

Female 12 (23.53) 3 (15.79) 

Race 
Lor people 24 (47.06) 9 (47.37) 
Lak people 23 (45.10) 9 (47.37) 

Others 4 (7.84) 1 (5.26) 

Finally, multivariate analysis has been carried out using logistic regression, the results of 
which are shown in Table 2. According to this in the age of 51 or older, diabetes mellitus 
and WBC≥15k/cmm are affective in the prognosis of cholecystitis, independently. 

Table 2. Multivariate Analysis of Factors Affecting the Prognosis of Cholecystitis 

Variable Odds ratio (95% CI) P Value 

Age  1.12 (0.98-1.53) 0.031 

WBC ≥ 15 K/cmm 5.1 (4.1-6.4) 0.002 

Diabetes Mellitus 2.8 (1.8-4.21) 0.038 

Coronary arteries 2.27 (0.83-6.23) 0.283 

Fluid accumulation around the gallbladder 12.7 (1.01-298.02) 0.211 

ALT≥ 50 U/L 0.28 (0.11-0.85) 0.048 

Alk≥ 200 U/L 0.21 (0.12-1.02) 0.014 

Discussion  

In this study, patients over the age of 51 have been at greater risk for Gangrenous 
Cholecystitis. This finding is in line with the results of studies conducted by other 
researchers (Bedirli et al., 2001; Fagan et al., 2003; Ganapathi et al., 2015). On the other 
hand, in a study by (Girgin et al., 2006), it is also noted that age over 51 is associated with 
higher mortality and morbidity in patients with cholecystitis (Girgin et al., 2006). However, 
the thing that attaches great significance to the high age of patients with acute cholecystitis 
is the difficulty in diagnosing acute biliary ducts in these patients due to the limited degree 
of classic clinical manifestations. In a study by (Morrow et al., 1978), it was pointed out that 
the incidence of abdominal pain in older patients (more than sixty years old) with acute 
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biliary disease is not consistent with the severity of sepsis. In addition, if these patients 
undergo non-surgical preservative treatment, the failure probability of the treatment 
measures will be 97.4%. Therefore, in older patients with septicemia, the acute biliary duct 
should be considered and rejected; because, there is a risk of Gangrenous Cholecystitis and 
failure of medical treatment in these patients (Morrow et al., 1978). 
Also, the findings of this study indicate that; there is a significant relationship between 
diabetes mellitus and Gangrenous Cholecystitis, which is consistent with the findings of 
other studies in this area. In a study, conducted by Nguyen et al. (Nguyen et al., 2004), found 
that Gangrenous Cholecystitis had a statistically significant relationship with factors such as 
diabetes mellitus and age over 51 and white blood cell count more than 15,000. Also, other 
studies (Aydin et al., 2006; Nikfarjam et al., 2011) emphasized the onset of diabetes mellitus 
as a risk factor for Gangrenous Cholecystitis. In addition, another study (Ganapathi et al., 
2015) stated that diabetes mellitus was one of the risk factors for Gangrenous Cholecystitis. 
The researchers introduced factors such as age, male gender and leukocytosis as other risk 
factors. 
Other findings from this study showed a statistically significant relationship between 
WBC≥15k/cmm and Gangrenous Cholecystitis, which is consistent with the findings of 
other studies in this regard. In this regard, Rosen and colleagues (Rosen et al., 2002) 
introduced the main predictors of the disease as white blood cell count (>9,000) and the 
thickness of the gallbladder wall (>mm4). Also, (Gholipour et al., 2009), in their study 
(Gholipour et al., 2009), which included 793 patients in 2009, introduced factors affecting 
the disease as leukocytosis (white blood cells more than 9,000). In addition, different 
researches (Jethwani et al., 2013; Sultan et al., 2013), identified leukocytosis as a risk factor 
for laparoscopic cholecystectomy conversion to open surgery. This finding was also 
emphasized in another study (Shiva, 2017), in which the researcher also cited leukocytosis 
as a risk factor for disease. 

Conclusion 

Following the first Hotchkiss report in 1894, Gangrenous Cholecystitis was defined as 
severe acute cholecystitis. A remarkable point about Gangrenous Cholecystitis was that 
although it was not known as a common complication of acute cholecystitis, it undoubtedly 
should be considered as a seriously challenging problem. A complication that required early 
diagnosis before surgery to take the necessary therapeutic measures because, Gangrenous 
Cholecystitis surgery was more difficult. Evidence suggested that in many cases, the 
diagnosis of Gangrenous Cholecystitis during surgery led to the conversion of laparoscopic 
cholecystectomy to open cholecystectomy. This could be accompanied by several 
complications and increased the length of hospitalization. 
Regarding this issue and also considering the complexity of existing scoring systems for the 
diagnosis of cholecystitis and the prediction of its severity, and on the other hand, due to 
the limited studies conducted in our country on the factors affecting the development of 
acute cholecystitis toward Gangrenous Cholecystitis, it is suggested that other factors 
affecting this disease be investigated in order to provide a precise basis for the accurate 
identification of patients requiring emergency intervention and consequently reducing 
health costs by identifying factors in Iranian society. 
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