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ABSTRACT 

Background: For the majority of patients with gallbladder problems, laparoscopic cholecystectomy 

(LC) is the recommended operation since it is associated with less pain and a quicker return to regular 

activities than open cholecystectomy. Laparoscopic cholecystectomy can be easy or difficult, and 

conversion to open surgery is frequently seen as an indication of a difficult treatment (2–7%). The 

exact ratio of when to choose an open treatment versus how long a surgeon should continue with a 

laparoscopic procedure is not well defined. When a laparoscopic cholecystectomy is performed for 

more than two hours, perioperative problems are four times more likely to occur than during 30- to 

60-minute procedures. 

Objective: To evaluate the predictive value of CRP in identifying laparoscopic cholecystectomy 

complications or the necessity of switching to an open operation. 

Study design: A cross-sectional study 

Place and Duration: This study was conducted at XXX Hospital from June 2022 to June 2023. 

Methodology: This study encompassed all individuals with cholelithiasis who were admitted to a 

specific hospital unit and underwent laparoscopic cholecystectomy. For all the participants, CRP was 

done. Patients with a proven congenital anomaly of gallbladder, any other situation increasing CRP, 

a high BMI (>35), or previous abdominal surgery were not included in this research. Moreover, 

immunocompromised patients were also excluded. SPSS version 26 was used for statistical analysis. 

Results: There were a total of 180 people involved in this research. The mean age of the patients was 

50.41 years. There were a total of 146 females and 34 males. The most common complaint was pain 
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in the abdomen, which was present in 97.2% of participants. A total of 132 patients had simple 

cholecystectomy, 39 had difficult cholecystectomy, and 9 converted to open cholecystectomy. The 

level of CRP increased with the increase in difficulty of dissection. 

Conclusion: According to the current research, preoperative CRP levels are a reliable indicator of 

potential difficulties during laparoscopic cholecystectomy as well as the possibility of an open surgery 

being necessary. 

 

Keywords: C-reactive protein, laparoscopic cholecystectomy, open surgery 

 

INTRODUCTION 

For the majority of patients with gallbladder problems, laparoscopic cholecystectomy (LC) is the 

recommended operation since it is associated with less pain and a quicker return to regular activities 

than open cholecystectomy [1, 2]. Laparoscopic cholecystectomy can be easy or difficult, and 

conversion to open surgery is frequently seen as an indication of a difficult treatment (2–7%) [3]. It 

is helpful to anticipate the need for conversion so that patients can be informed and ready for any 

problems or extended hospital stays. Severe inflammation increases the technical difficulty of the 

laparoscopic dissection and increases the danger of gallbladder wall perforation and contaminated 

bile leakage into the peritoneal cavity [4]. 

The exact ratio of when to choose an open treatment versus how long a surgeon should continue with 

a laparoscopic procedure is not well defined. When a laparoscopic cholecystectomy is performed for 

more than two hours, perioperative problems are four times more likely to occur than during 30- to 

60-minute procedures. If dissection becomes difficult, the surgeon should opt to convert as soon as 

possible when working with a high-risk patient; this shortens the duration of the surgery and 

minimises morbidity [5]. 

There is a higher chance of having to have an open cholecystectomy if the patient is male, older than 

60 to 65 years old, has had upper abdominal surgery before, has severe acute cholecystitis as seen on 

clinical and ultrasonography tests when they are admitted, or has a white blood cell count (WBC) of 

10,000 or more per mm3 [6]. An inflammatory infiltration may change the shape of Calot's triangle, 

which makes it more likely that the bile duct will be damaged. Severe inflammation also plays a major 

role in major problems that arise in the postoperative phase [7]. 

According to recent studies, certain biochemical tests can help surgeons determine the gallbladder's 

pathological condition prior to removing it. C-reactive protein (CRP) is one such indicator of 

problems [8]. CRP is the first acute-phase protein to be discovered and is a highly sensitive systemic 

marker of tissue damage and inflammation. Because its synthesis rate determines the concentration 

of CRP in circulation, which reflects the severity of the pathogenic process, CRP is a valid measure 

of the degree of inflammation. 

An extremely useful non-specific biochemical biomarker of inflammation is the CRP concentration. 

Its measurement plays a major role in (a) tracking the efficacy of treatments for inflammation and 

infections, (b) screening for organic disease, and (c) identifying concurrent infections in 

immunocompromised individuals and in particular diseases with absentee or limited acute-phase 

responses [9]. 

The median CRP value in young, healthy adult volunteers who donate blood is 0.8 mg/L; the 90th 

and 99th percentiles are 3.0 and 10 mg/L, respectively. Nevertheless, these values can grow 10,000 

times, from less than 50 μg/L to over 500 mg/L, in response to an acute-phase stimulus [10]. The goal 

of this study was to find out how well CRP can predict problems that might happen during a 

laparoscopic cholecystectomy or the need to switch to an open surgery. 

 

METHODOLOGY 

This study encompassed all individuals with cholelithiasis who were admitted to a specific hospital 

unit and underwent laparoscopic cholecystectomy. For all the participants, CRP was done. The Ethical 

review committee approved this research. 
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Exclusion criteria: Patients with proven congenital anomaly of gallbladder, any other situation 

increasing CRP, a high BMI (>35), and previous abdominal surgery were not included in this research. 

Moreover, immunocompromised patients were also excluded. 

SPSS version 26 was used for statistical analysis. The Chi-square test was used to compare the groups 

based on the numerical (%) representation of the categorical data. Quantitative data were shown as 

mean and standard deviation, and the student's t-test was used to compare them. The probability was 

considered statistically significant if it was less than 0.05. With a 95% confidence level, 180 

participants were found to be the sample size. 

 

RESULTS 

There were a total of 180 people involved in this research. The mean age of the patients was 50.41 

years. There were a total of 146 females and 34 males. The most common complaint was pain in the 

abdomen, which was presented to 97.2% of participants. The second most common complaint was 

vomiting, which was presented by 74.4% of participants. Table 1 shows the number of patients 

divided by type of cholecystectomy. 

 

Table No. 1: types of cholecystectomy 

Type N % 

Simple cholecystectomy 132 73.3 

Difficult cholecystectomy 39 21.6 

Conversion to open cholecystectomy 9 5.1 

 

This research shows that the level of CRP increased with the increase in difficulty of dissection. Table 

number 2 shows the comparison of variables in different types of cholecystectomy. 

 

Table No. 2: comparison of variables in different types of cholecystectomy 

Variables Simple 

cholecystectomy 

Difficult 

cholecystectomy 

Conversion to open 

cholecystectomy 

Mean duration of surgery 

(mins) 

31.1 54.6 84.3 

Mean CRP level (mg/L) 22.2 46.5 83.6 

Mean duration of stay after 

surgery (days) 

2.1 3.4 5.4 

 

Table number 3 shows the levels of CRP in simple, difficult, and laparoscopic converted to open 

cholecystectomy. 

 

Table No. 3: levels of CRP in simple, difficult, and laparoscopic converted to open 

cholecystectomy. 

 CRP<22 CRP>22 

Simple cholecystectomy 76 56 

Difficult cholecystectomy 8 31 

 CRP<46 CRP>46 

Conversion to open cholecystectomy 2 7 

 

DISCUSSION 

At first, surgeons felt more comfortable operating on simpler gallbladders. But thanks to increased 

training and the development of cutting-edge instruments, surgeons can now successfully operate on 

difficult gallbladders [11]. Currently, laparoscopic cholecystectomy is without a doubt the method of 

choice for treating a variety of benign gallbladder diseases [12]. 
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The goal of this study is to predict possible technical problems that might happen during a hard 

laparoscopic cholecystectomy by measuring CRP levels before the surgery. The goal of this study is 

to describe a difficult laparoscopic cholecystectomy by looking at things that happen during the 

surgery, such as the thickness of the gallbladder wall, adhesions, bleeding, peri-gallbladder collection, 

and the structure of Calot's triangle. The study also wants to see if CRP is a good way to tell ahead of 

time if a laparoscopic cholecystectomy will be hard and how likely it is that the procedure will have 

to be changed to an open one. Informing patients about the possibility of difficulties and the necessity 

of open surgery may also be a benefit of this strategy. 

The patient can set their expectations appropriately and be emotionally ready. In addition, if the 

surgeon believes that the surgery would be difficult, he or she can choose to perform a typical open 

cholecystectomy right away, which will shorten the operating time and lower the chance of 

conversion. The length of the procedure is positively correlated in this study with intraoperative 

problems such as adhesions, peri-gallbladder collection, hemorrhage, thicker gallbladder wall, and 

Calot's triangle architecture. 

Bansal et al. say that the longer surgery times are due to a longer learning curve, decompressing the 

gallbladder during surgery, and having to deal with inflammatory pericholecystic adhesions [13]. 

According to our study, the duration of stay following a simple cholecystectomy is 2.10 days, but the 

average postoperative stay following a difficult laparoscopic cholecystectomy is 3.4 days. The 

average length of stay following surgery is increased to 5.4 days in situations where conversion to 

open surgery is required. This result suggests that a longer length of stay following surgery and higher 

surgical difficulties are significantly correlated. 

According to Mokk et al., a CRP level of 200 is the best cutoff for gangrenous gallbladder prediction 

[14]. Asai et al. used a cutoff value of 134 mg/L for bactobilia and found a strong link between a 

higher risk of bactobilia and things like being older, having higher CRP levels, and clear signs of a 

serious gallbladder infection [15]. Andrei et al., in contrast, came to the conclusion that CRP 

measurement had no bearing on how patients with acute cholecystitis are treated [16]. They 

recommend that individuals with more severe types of acute cholecystitis and higher CRP values 

should have surgery earlier than patients with milder cases and lower CRP concentrations in order to 

improve care quality and save costs for healthcare providers. 

A preoperative CRP level of ≥11 mg/L was associated with the highest chances of having a difficult 

laparoscopic cholecystectomy (DLC), according to Díaz-Flores A et al. [17]. Overall, 7 of the 9 cases 

in our analysis that went from laparoscopic to open cholecystectomy had CRP values greater than 46 

mg/L, suggesting a significant correlation between high CRP levels and challenging dissection. Of 

the 39 DLC cases, 31 had CRP values greater than 22 mg/L, indicating a strong correlation in 

preoperatively predicting challenging laparoscopic cholecystectomy. 

Esin et al. say that C-reactive protein (CRP), a well-known acute-phase reactant that rises sharply in 

a number of inflammatory disorders, can be used to accurately measure how bad the disease is [18]. 

This classification allows for the reliable formulation of treatment programs. Schäfer et al. found that 

a number of parameters, including age, white blood cell count at admission, duration of symptoms, 

American Society of Anesthesiology grade, and CRP levels at admission, were predictive of the 

surgical method that was chosen, whether laparoscopic or open . According to the literature, between 

2% and 11% of patients undergoing laparoscopic cholecystectomy decided to switch to open surgery 

[19,20]. 

 

CONCLUSION 

According to the new study, CRP levels before surgery are a good way to tell if there might be 

problems during laparoscopic cholecystectomy or if an open surgery might be needed. Patients who 

have higher CRP levels prior to surgery are more likely to require conversion to open surgery and are 

more likely to experience intraoperative problems. 

 

 

https://jptcp.com/index.php/jptcp/issue/view/79


The Predictive Value Of C-Reactive Protein (CRP) As A Marker For Difficult Laparoscopic Cholecystectomy Or Its 

Conversion 

 

Vol. 30 No. 18 (2023): JPTCP (2508-2513) Page | 2512 

Funding source 

This study was conducted without receiving financial support from any external source. 

 

Conflict in the interest 

The authors had no conflicts related to their interest in the execution of this study. 

 

Permission 

Prior to initiating the study, approval from the ethical committee was obtained to ensure adherence to 

ethical standards and guidelines. 

 

REFERENCES 

1. Kaushik B, Gupta S, Bansal S, Yadav BL, Bharti D, Kalra D, Sodha VS. The role of C-reactive 

protein as a predictor of difficult laparoscopic cholecystectomy or its conversion. International 

Surgery Journal. 2018 May 24;5(6):2290-4. 

2. Jessica Mok K, Goh Y, Howell L. Is C-reactive protein the single most useful predictor of difficult 

laparoscopic cholecystectomy or its conversion? A pilot study. Journal of Minimal Access 

Surgery. 2015. 

3. Mok KW, Goh YL, Howell LE, Date RS. Is C-reactive protein the single most useful predictor 

of difficult laparoscopic cholecystectomy or its conversion? A pilot study. Journal of Minimal 

Access Surgery. 2016 Jan;12(1):26. 

4. Ng HJ, Ahmed Z, Khan KS, Katbeh T, Nassar AH. C-reactive protein level as a predictor of 

difficult emergency laparoscopic cholecystectomy. BJS open. 2019 Oct;3(5):641-5. 

5. Elhady HA, Esmail TA. Is C-reactive Protein an Independent Risk Factor for Complication of 

Laparoscopic Cholecystectomy for Acute Cholecystitis. Journal of Surgery. 2017;5(3-1):16-22. 

6. Kohli R, Bansal E, Gupta AK, Matreja PS, Kaur K. To study the levels of C-reactive protein and 

total leucocyte count in patients operated of open and laparoscopic cholecystectomy. Journal of 

clinical and diagnostic research: JCDR. 2014 Jun;8(6):NC06. 

7. Halevy A, Lin G, Gold-Deutsch R, Lavi R, Negri M, Evans S, Cotariu D, Sackier JM. 

Comparison of serum C-reactive protein concentrations for laparoscopic versus open 

cholecystectomy. Surgical endoscopy. 1995 Mar;9:280-2. 

8. Gregory GC, Kuzman M, Sivaraj J, Navarro AP, Cameron IC, Irving G, Gomez D. C-reactive 

protein is an independent predictor of difficult emergency cholecystectomy. Cureus. 2019 Apr 

30;11(4). 

9. Díaz-Flores A, Cárdenas-Lailson E, Cuendis-Velázquez A, Rodríguez-Parra A, Trejo-Avila ME. 

C-reactive protein as a predictor of difficult laparoscopic cholecystectomy in patients with acute 

calculous cholecystitis: a multivariate analysis. Journal of Laparoendoscopic & Advanced 

Surgical Techniques. 2017 Dec 1;27(12):1263-8. 

10. Godre P, Krishnanand DS. An observational study of pre-operative predictors of difficult 

laparoscopic cholecystectomy using clinical, haematological, radiological parameters. Int J 

Contemp Med Surg Radiol. 2022;7(2):B8-14. 

11. Assaff Y, Matter I, Sabo E, Mogilner JG, Nash E, Abrahamson J, et al. Laparoscopic 

cholecystectomy for acute cholecystitis and the consequences of gallbladder perforation, bile 

spillage, and “loss” of stones. Eur J Surg. 1998;164:425-31 

12. Liu CL, Fan ST, Lai EC, Lo CM, Chu KM. Factors affecting conversion of laparoscopic 

cholecystectomy to open surgery. Arch Surg 1996;131:98-101. 

13. Bansal AR, Arora V, Dangi A, Godara R. Evaluation of early versus interval laparoscopic 

cholecystectomy in acute calculus cholecystitis. Hellenic J Surg. 2015;87:224. 

14. Mok KW, Reddy R, Wood F, Turner P, Ward JB, Pursnani KG et al. Is C-reactive protein a useful 

adjunct in selecting patients for emergency cholecystectomy by predicting severe gangrenous 

cholecystitis? IJS. 2014;12(7):649. 

https://jptcp.com/index.php/jptcp/issue/view/79


The Predictive Value Of C-Reactive Protein (CRP) As A Marker For Difficult Laparoscopic Cholecystectomy Or Its 

Conversion 

 

Vol. 30 No. 18 (2023): JPTCP (2508-2513) Page | 2513 

15. Asai K, Watanabe M, Kusachi S, Tanaka H, Matsukiyo H, Osawa A, et al. Bacteriological 

analysis of bile in acute cholecystitis according to The Tokyo guidelines. J Hepato-Biliary 

pancreat Sci. 2012;19(4):476. 

16. Andrei MB, Michael B. C-reactive protein measurement is not associated with an improved 

management of acute cholecystitis: a pile for change. JSR. 2015;198: 93. 

17. Díaz-Flores A, Cárdenas-Lailson E, CuendisVelázquez A, Rodríguez-Parra A, Trejo-Avila ME. 

C-Reactive protein as a predictor of difficult laparoscopic cholecystectomy in patients with acute 

calculous cholecystitis: a multivariate analysis. J Laparoendosc Adv Surg Tech. 2017 Dec 

1;27(12):1263-8. 

18. Gurbulak EK, Gurbulak B, Akgun IE, Duzkoylu Y, Battal M, Celayir MF et al. Prediction of the 

gradeof acute cholecystitis by plasma level of C-reactive protein. IRC Med. 2015;17(4):28091. 

19. Atta J, Yousfani ZA, Lashari NA, Memon HNA, Das T, Baloch ZAQ. C-reactive protein in 

patients with preeclampsia. IAJPS. 2017; 4: 520-523. 

20. Gholipur C, Fakree MB, Shalchi RA, Abbasim. Prediction of conversion of laparoscopic 

cholecystectomy to open surgery with artificial neural network. BMC Surg. 2009;9:13. 

https://jptcp.com/index.php/jptcp/issue/view/79

