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Abstract

Introduction:

Gallstone disease is a common gastrointestinal pathology, and laparoscopic cholecystectomy (LC) is
the preferred approach. However, predicting cases requiring conversion to open cholecystectomy is
crucial for optimal surgical planning. C-reactive protein (CRP) has emerged as a potential
preoperative marker, reflecting systemic inflammation.

Objective:

This study aims to evaluate the role of CRP in predicting difficult laparoscopic cholecystectomy and
the need for conversion to open surgery. We investigate the association between preoperative CRP
levels and intraoperative challenges, contributing to risk stratification.

Materials and Methods:

Seventy-four cholelithiasis patients underwent preoperative CRP assessment. A scoring system
categorized patients into simple, difficult, or conversion cases. Intraoperative parameters, including
operating time, adhesions, bile spillage, injuries, and Nasser grading, were recorded. Statistical
analyses determined correlations and scoring system reliability.

Results:

Patients (n=74) had a mean age of 47.19 years, with a female predominance (female-to-male ratio
1.28:1). Abdominal pain (97.3%) and vomiting (74.3%) were prevalent symptoms. CRP levels
correlated significantly with surgical complexity (p=0.0003). Longer durations were associated with
difficult cases (p=0.0001). Postoperative stay increased with complexity (p=0.0001). CRP >22
mg/dl showed a significant association with difficult cases (p=0.003), while CRP >46 mg/dI
correlated with conversion (p=0.026).

Discussion:

Our findings align with literature associating CRP with surgical outcomes. Higher CRP levels
correlated with challenging surgeries, supporting its role as a predictor. The study's strength lies in
detailed intraoperative assessments, validating CRP's utility in anticipating difficulties.
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Conclusion:

CRP proves valuable in predicting laparoscopic cholecystectomy challenges, aiding risk
stratification. Surgeons can consider this information for informed decision-making, optimizing
patient care and outcomes.

Keywords: C-reactive protein, Difficult Laparoscopic Cholecystectomy, Laparoscopic
Cholecystectomy.

Introduction

Gallstone disease represents a prevalent gastrointestinal pathology, affecting a substantial proportion
of the global population. Laparoscopic cholecystectomy (LC), characterized by its minimally
invasive approach, has evolved as the gold standard for managing symptomatic gallstones. Despite
the widespread success of LC, a subset of cases poses unexpected challenges, leading to increased
operative complexity and, in some instances, necessitating conversion to open cholecystectomy. The
ability to predict such cases preoperatively is crucial for optimizing surgical planning and patient
outcomes [1].

In recent years, attention has turned to the potential role of C-reactive protein (CRP) as a predictive
biomarker in the context of laparoscopic cholecystectomy. As an acute-phase reactant synthesized in
response to inflammation, CRP reflects the systemic inflammatory status, making it a promising
candidate for anticipating the complexity of surgical procedures. While numerous studies have
explored the association between CRP and surgical outcomes in various disciplines, a
comprehensive investigation of its specific relevance to laparoscopic cholecystectomy remains
imperative [2].

Numerous studies have consistently highlighted several factors associated with an increased
likelihood of converting laparoscopic cholecystectomy (LC) to open surgery. Age, particularly over
60-65, a history of prior upper abdominal surgery, the presence of clinical and ultrasound signs
indicating severe acute cholecystitis at admission, a white blood cell count (WBC) exceeding 10,000
per mm3, and male gender have all been identified as significant predictors for the need to convert to
open cholecystectomy [3]. The rationale behind these associations is rooted in the potential
disruption of Calot's triangle anatomy due to inflammation infiltration, leading to an elevated risk of
bile duct injury. Moreover, severe inflammation has been linked to serious postoperative
complications [4].

Recent research has introduced the idea that certain biochemical tests could offer valuable insights
into the pathological condition of the gallbladder before surgical removal. Among these tests, C-
reactive protein (CRP) has emerged as a notable predictor of complications. CRP, the first acute-
phase protein identified, serves as an exceptionally sensitive systemic marker for both inflammation
and tissue damage [5]. Its circulating concentration reflects the intensity of the pathological process,
making it a robust indicator of inflammation severity.

CRP concentration proves to be a versatile and useful biochemical marker in various clinical
contexts. It aids in (a) screening for organic diseases, (b) monitoring the response to inflammation
and infection treatment, and (c) detecting intercurrent infections in immunocompromised
individuals. In specific diseases characterized by modest or absent acute-phase responses, CRP
measurement remains particularly valuable [6].

In healthy young adult volunteer blood donors, the median CRP concentration is 0.8 mg/L, with the
90th centile at 3.0 mg/L and the 99th centile at 10 mg/L. However, following an acute-phase
stimulus, CRP values may surge from less than 50 pg/L to more than 500 mg/L, indicating a
remarkable 10,000-fold increase [7].

The primary objective of our study was to assess the role of CRP as a predictive marker for difficult
laparoscopic cholecystectomy or the necessity of conversion to open surgery. By examining the
association between CRP levels and the complexity of the surgical procedure, we aim to contribute
to the growing body of knowledge on preoperative risk assessment in the context of gallbladder
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surgeries. This research holds promise for enhancing the precision of decision-making in surgical
planning, ultimately benefiting patient care and outcomes.

Materials and Methods

Study Population

A total of 74 patients diagnosed with cholelithiasis were enrolled in this study and admitted to the
surgery ward. These patients formed the cohort for investigating the role of C-reactive protein
(CRP) as a predictor for surgical outcomes in cholecystectomy.

Preoperative Scoring System

Calculation of Preoperative Score

Prior to surgery, each patient was assigned a preoperative score based on their CRP levels. This
scoring system aimed to stratify patients into three categories:

1. Simple (<22): Patients with a preoperative score below 22.

2. Difficult (22-46): Patients falling within the range of 22 to 46 in the preoperative score.

3. Conversion to Open Surgery (>46): Patients with a preoperative score exceeding 46.

Intraoperative Assessment

Operating Time

The operating time for each surgery was meticulously recorded to evaluate whether prolonged
durations were associated with specific preoperative scores.

Adhesions in Calot’s Triangle
Intraoperative difficulties related to adhesions in Calot’s triangle were assessed and documented.
This parameter served as a measure of anatomical challenges encountered during surgery.

Bile Spillage
The occurrence of bile spillage during the procedure was noted, as it could signify technical
challenges and potential complications.

Injury to Cystic Duct/Artery
Intraoperative injuries to the cystic duct or artery were carefully documented, as they represent
critical complications that could impact patient outcomes.

Conversion to Open Surgery
Instances where the surgery had to be converted from laparoscopic to open were recorded and
considered a significant outcome measure.

Nasser Grading

Grading of intraoperative difficulties was performed using the Nasser grading system. This
comprehensive system allowed for a nuanced evaluation of the surgical challenges encountered
during each procedure.

Statistical Analysis

Statistical analysis was conducted using SPSS 24 for Windows. A P-value less than 0.001 was
considered statistically significant, indicating a strong correlation between variables. This robust
statistical approach aimed to elucidate the relationships between intraoperative difficulties and the
preoperative scoring system based on CRP levels.
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Correlation Analysis

The difficulties encountered during surgeries were systematically correlated with the
aforementioned preoperative scoring system. This analysis sought to establish a clear relationship
between preoperative CRP levels and the challenges faced during the surgical procedures.

Evaluation of Scoring System Reliability

An essential aspect of this study involved assessing the reliability of the preoperative scoring
system. By comparing the predicted difficulty categories with the actual intraoperative challenges,
the effectiveness and accuracy of the scoring system were critically evaluated.

Results

Patient Demographics

The study comprised a total of 74 patients with a mean age of 47.19 years. The female-to-male ratio
was 1.28:1, with 47 females and 27 males. Pain in the abdomen was the predominant presenting
symptom, reported by 97.3% of patients, followed by vomiting in 74.3% of cases.

Surgical Outcomes

Out of the 74 cases, 61 (82.4%) underwent simple cholecystectomy, 10 (13.5%) were classified as
difficult laparoscopic cholecystectomy (DLC), and 3 (4.1%) required conversion to open
cholecystectomy. Common intraoperative findings in difficult cases included adhesions and a
thickened gallbladder (GB) wall, while other findings comprised abnormalities in Calot’s triangle,
peri-gallbladder collection, and bleeding.

CRP Levels and Surgical Difficulty

CRP Levels Across Surgical Categories

The study demonstrated a significant association between C-reactive protein (CRP) levels and the
complexity of the surgical procedure. The mean CRP levels were 19.01+14.2 mg/dl for simple
cholecystectomy, 43.23+29.6 mg/dl for difficult cholecystectomy, and 78+22.4 mg/dl for
laparoscopic converted to open cholecystectomy (p value 0.0003).

Duration of Surgery

The mean duration of surgery for simple cholecystectomy was 33.1+12.5 minutes, increased to
56.8+14.2 minutes for difficult cholecystectomy, and reached the highest at 86+18.3 minutes for
laparoscopic converted to open cholecystectomy (p value 0.0001). This underscores a statistically
significant correlation between the difficulty of dissection and the duration of surgery.

Postoperative Stay

Postoperative stay also exhibited a similar trend, with a mean of 2.2+0.5 days for simple
cholecystectomy, 4.1+2.1 days for difficult cholecystectomy, and 5.4+2.9 days for laparoscopic
converted to open cholecystectomy (p value 0.0001). Both the duration of surgery and postoperative
stay increased significantly with the complexity of the dissection.

Association of CRP Levels with Surgical Types

There was a substantial association between CRP levels and the type of operation performed. In
difficult cholecystectomy, 6 out of 10 cases (60%) exhibited CRP values >22 mg/dl, while 2 out of 3
cases (66.67%) in the laparoscopic converted to open category showed CRP values >46 mg/dl. In
contrast, the majority of simple cholecystectomy cases (86.88%) had CRP values <22 mg/dI.

These results indicate a clear correlation between elevated CRP levels and the complexity of the
surgical procedure, supporting the utility of CRP as a potential predictor for surgical outcomes in
cholecystectomy.
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Table 1: Comparison of CRP level, duration of surgery and duration of postoperative stay in simple,

difficult and laparoscopic converted to open cholecystectomy.

Simple cholecystectomy Difficult Cholecystectomy | Conversion to | Pvalue
(n=61) (n=10) open (n=3)
Mean CRP level 19.01+14.2 43.23+29.6 78+22.4 0.0003
(mg/L)
Mean duration of 33.1+12.5 56.8+14.2 86+18.3 0.0001
surgery (minutes)
Mean duration of 2.240.5 4.142.1 5.442.9 0.0001
post op stay (days)

Table 2: Level of CRP in simple, difficult and laparoscopic converted to open cholecystectomy.

CRP <22 mg/L CRP >22 mg/L P value
Simple cholecystectomy (n=61) 53 (86.88%) 8 (13.12) 0.002
Difficult Cholecystectomy (n=10) 4 (40%) 6 (60%) 0.003
CRP <46 mg/L CRP >46 mg/L
Conversion to open (n=3) 1 (33.33%) 2 (66.67%) 0.026

Discussion

In our study, we aimed to assess C-reactive protein (CRP) as a reliable preoperative indicator for
predicting difficult laparoscopic cholecystectomy and the potential need for conversion to an open
procedure. This predictive approach offers valuable insights to patients, enabling them to mentally
prepare for potential complications and adjust their expectations. Surgeons can also consider opting
for classical open cholecystectomy in presumed challenging cases, thus saving operating time and
reducing the conversion rate [8].

Our investigation revealed a significant association between the duration of surgery and
intraoperative challenges, including adhesions, peri-gallbladder collection, bleeding, thickened
gallbladder wall, and altered anatomy of Calot’s triangle. This finding aligns with the observations
of Bansal et al., who attributed prolonged surgery durations to factors such as the removal of
inflammatory pericholecystic adhesions, intraoperative gall bladder decompression, and a steeper
learning curve.

The mean age of our 74 patients was 47.19 years, with a female-to-male ratio of 1.28:1 (47 females
and 27 males). Abdominal pain was the most prevalent presenting symptom (97.3%), followed by
vomiting in 74.3% of cases. Out of the total 74 cases, 61 cases (82.4%) underwent simple
cholecystectomy, 10 cases (13.5%) were classified as difficult cholecystectomy, and 3 cases (4.1%)
required conversion to open cholecystectomy. Notably, adhesions and a thickened gallbladder wall
were the most commonly encountered intraoperative findings in cases of difficult laparoscopic
cholecystectomy (DLC), with other findings including abnormalities in Calot’s triangle, peri-
gallbladder collection, and bleeding.

Our study demonstrated a significant increase in CRP levels with the escalating difficulty of
dissection. The mean CRP levels were 19.01+14.2 mg/dl for simple cholecystectomy, 43.23+£29.6
mg/dl for difficult cholecystectomy, and 78+22.4 mg/dl for laparoscopic converted to open
cholecystectomy, showing statistical significance (p value 0.0003).

The mean duration of surgery for simple cholecystectomy was 33.1+12.5 minutes, while for difficult
cholecystectomy, it extended to 56.8+14.2 minutes. The highest mean duration of surgery was
86+£18.3 minutes for laparoscopic converted to open cholecystectomy (p value 0.0001).
Postoperative stay also exhibited a similar trend, with a mean of 2.2+0.5 days for simple
cholecystectomy, 4.1+2.1 days for difficult cholecystectomy, and 5.4+2.9 days for laparoscopic
converted to open cholecystectomy (p value 0.0001). Both the duration of surgery and postoperative
stay increased significantly with the complexity of the dissection, indicating a statistically
significant correlation.
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Cole DS A et al. concluded that a preoperative CRP value >11 mg/dL was significantly associated
with presenting difficult laparoscopic cholecystectomy (DLC). In our study, 6 out of 7 cases of LC
converted to open exhibited CRP values greater than 46 mg/l, showing a significant association
(p=0.039) between CRP levels and difficulty in dissection. For DLC, 25 out of 32 cases had CRP
levels greater than 22 mg/l, indicating a significant association in predicting DLC preoperatively
[9,10].

Esin et al. supported the role of CRP as a strong predictor, suggesting its utility in classifying
disease grades and informing treatment planning. Similarly, Schafer et al. identified CRP level on
admission as a determinant, alongside other factors, for selecting the surgical approach, whether
laparoscopic or open [11].

In our study, there was a significant association of CRP levels with the type of operation. In difficult
cholecystectomy, 6 out of 10 cases (60%) showed CRP values >22 mg/dl, while 2 out of 3 cases
(66.67%) of laparoscopic converted to open showed CRP values >46mg/dl, and 53 out of 61 cases
(86.88%) of simple cholecystectomy showed CRP values <22 mg/dl.

Comparing with existing studies, Mokk et al. suggested a CRP cutoff of 200 for predicting
gangrenous gall bladder, and Asai et al. correlated high CRP levels with a higher risk of bactobilia,
establishing a cutoff value of 134 mg/L. In contrast, Andrei et al. concluded that CRP measurement
does not influence the management of patients with acute cholecystitis, suggesting that patients with
advanced forms of the condition and higher CRP concentrations should undergo earlier surgery [12].
Diaz-Flores A et al. concluded that preoperative CRP with values >11 mg/dL was associated with
the highest odds (OR = 17.9) of presenting DLC. Esin et al. concluded that CRP, a well-known
acute phase reactant that increases rapidly in various inflammatory processes, can be accepted as a
strong predictor in classifying grades of the disease, and treatment can be reliably planned according
to this classification. In a study of Schafer et al., CRP level on admission along with American
Society of Anaesthesiology grade, duration of symptoms, age, and WBC count on admission were
found to be determinants of the surgical approach—laparoscopic or open [13].

Conclusion

In conclusion, our study establishes C-reactive protein (CRP) as a reliable preoperative indicator for
predicting the complexity of laparoscopic cholecystectomy and the likelihood of conversion to an
open procedure. Elevated CRP levels correlated significantly with intraoperative challenges,
including adhesions, bleeding, and altered anatomy. The integration of CRP assessment in
preoperative evaluations enhances the anticipation of difficulties, contributing to better decision-
making and optimized outcomes in gallbladder surgeries.
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