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ABSTRACT

Objective: To determine the ability of C-reactive protein as a useful predictor of difficult laparoscopic cholecystectomy.

Study Design: Cross sectional study.

Place and Duration of Study: General Surgery unit of Combined Military Hospital, Rawalpindi Pakistan, from Nov 2021-Nov
2022.

Methodology: Fifty-six patients who underwent emergency or early laparoscopic cholecystectomy were made part of this
study. After an informed consent age, gender, Body Mass Index and C-Reactive Protein levels were documented. Patients then
underwent surgery and operative time along with “Nassar Difficulty Grade” was documented to define difficult
cholecystectomy.

Results: A total of 56 patients who were scheduled to undergo laparoscopic cholecystectomy were included with mean age of
44.32+5.37 years. 23(41.10%) were male patients while 33(58.90%) were female patients. Mean CRP levels were 20.00+8.81
mg/L. Frequency of "difficult laparoscopic cholecystectomy" in patients who had high preoperative CRP was 15/22(68.18%)
while in patients who had low preoperative CRP it was 13/34(38.23%). Additionally, bivariate analysis of CRP levels and
mean operative time showed that Pearson correlation coefficient (r) value was 0.355 showing a significant positive correlation
(p=0.007).

Conclusion: C-reactive protein levels in patients undergoing laparoscopic cholecystectomy for gallstones or any of its related

problems are helpful in predicting whether or not the patient will have a challenging laparoscopic cholecystectomy.
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INTRODUCTION

Having a comprehensive grasp of anatomical
distinctions is crucial when performing surgery on the
gallbladder as it presents a wide variety of potential
changes in anatomy.! Gallstones develop in the
gallbladder when bile crystallizes and accumulates
there; they are made up of a vast variety of
substances.? Age over 40 years, pregnancy,
female gender, obesity, thyroid dysfunction, and
hypercholesterolemia are just few of the many
documented and catalogued risk factors for gallstone
formation.3* Clinically, one of the most common
symptoms that these patients report with is discomfort
in the upper right quadrant of the abdomen, with or
without jaundice.> One highly prevalent acute surgical
condition is “acute cholecystitis” which presents
characteristically with upper abdominal pain, fever
and high count of white blood cells. The clinical
diagnosis of “acute cholecystitis” is frequently
confirmed using ultrasonography of the abdomen and
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hepatobiliary system.®

Laparoscopic cholecystectomy is a gold standard
surgical treatment for management of cholelithiasis.”
Some surgeons consider that the laparoscopic
cholecystectomy procedure can be considered difficult
if it lasts for more than 1 hour.® There are several
methods to predict occurrence of '"difficult
cholecystectomy" that have been mentioned in the
previous literature one of which is serum CRP levels.

C-reactive protein (CRP) is a marker of presence
and severity of inflammation.® It is hypothesized that
presence of raised CRP prior to surgery may indicate
ongoing inflammation which may lead to adhesions at
the surgical site, making surgery difficult. However,
whether or not should it be used as standard of care
for this purpose is still a debate. This study was thus
aimed at determining the ability of C-reactive protein
(CRP) as a useful predictor of difficult laparoscopic
cholecystectomy.

METHODOLOGY
The cross-sectional study was conducted at

General Surgery Unit of Combined Military Hospital
Rawalpindi, Pakistan from November 2021 to
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November 2022 after obtaining approval from the
Ethical Committee (IERB approval certificate
number:306). Sample size was calculated using WHO
sample size calculator by assuming the anticipated
frequency of difficult cholecystectomy with high CRP
781% and anticipated frequency of not difficult
cholecystectomy with low CRP 42.2%.10

Inclusion Criteria: Patients aged of 18 and 70, of either
gender who underwent emergency or early (<72 hours
after admission) laparoscopic cholecystectomy for
acute cholecystitis were included.

Exclusion Criteria: Patients who had a history of
respiratory disease such as asthma, patients who had a
history of coagulation issue, patients with conditions

Table-I: “Nassar Difficulty Grade”

utilizing the four-port approach and carbon dioxide at
a pressure of 12 mmHg to create
"pneumoperitoneum." The gallbladder was dissected
with the use of a "harmonic scalpel." Titanium clips
were used to close and seal the cystic duct and the
cystic artery. Any bleeding or biliary leakage that was
immediately noticeable was halted before the gall
bladder was removed from its location in the gall
bladder bed. Operative time was recorded in order to
determine the occurrence of "difficult laparoscopic
cholecystectomy" and patients were labelled as having
"difficult laparoscopic cholecystectomy" if it took more
than 60 minutes 13. Alongside this “Nassar Difficulty
Grade” (Table-I) was also documented to define

Condition of GB Condition of “Cystic Pedicle” Adhesions
Up to the neck of GB or
Non-adherent Floppy Clear and thin “Hartmann’s pouch”
Simple
Stone packed Mucocele Laden with fat Up to the GB body
Deep fossa
. . . Dense
Contracted and fibrosis Obscured, short or dilated
. " . P Up to fundus of GB,
Acute cholecystitis Cystic duct” with abnormal duodenum and/or hepatic
CBD and “Hartmann’s pouch” adherent anatomy floxure P
Impaction
Dense
Gangrenous and completely obscured GB Impossible to clear Fibrosis
Empyema GB Mass P Difficult to be separated
Wrapped around GB

that can lead to raised CRP levels like infection and/or
drugs, and patients who were deemed unfit for
surgery were all excluded.

We recruited patients using non-probability
consecutive sampling. After obtaining informed
consent, baseline demographic characteristics of all the
included study participants, including age, gender,
BMI and pre-operative CRP levels were documented.

For CRP levels, quantitative CRP was used which
was performed in our hospital laboratory using Roche
cobas ¢ 501 analyzer with twice daily quality control.
Two ml serum, collected in gel tube was used for each
sample. Traditionally CRP levels of 1.0 to 10.0 mg/dL
(10 to 100mg/L) are considered moderate elevation,
levels more than 10mg/dl (100mg/L) are considered
marked elevation  and CRP levels of
50mg/d1(500mg/L) or more are considered severe
elevation.” We used a mid-value of 22mg/L as cut-off
with values > 22mg/L considered as high pre-
operative CRP while value < 22 mg/L considered as
low pre-operative @CRP .12 A laparoscopic
cholecystectomy was then performed on patients

“difficult cholecystectomy (Grade III and IV)”.1415

Data was analyzed using Statistical Package for
Social Sciences (SPSS) version 22. Normality of data
was checked by Shapiro-Wilk test. Quantitative data
was represented using mean with standard deviation
and the median (IQR). Qualitative data was
represented by using percentage and frequency. Data
was stratified by age, gender, BMI and pre-operative
CRP levels to see the effect on frequency of difficult
cholecystectomy. Chi-square test (for qualitative
variables) and unpaired t-test (for quantitative
variables) were applied and p-value of < 0.05 was
taken as significant.

RESULTS

In our study a total of 56 patients who underwent
laparoscopic cholecystectomy were included. Baseline
characteristics of the included patients is tabulated
below (Table-1I):

As far as post-operative parameters (Table-III) are
concerned it was found that mean operative time was

63.03+13.96 minutes. Mean operative time in
patients with high levels of preoperative CRP was
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68.14+14.36 minutes while in patients with
low preoperative CRP mean operative time was
59.73+12.86 minutes (p=0.027). Composite frequency of
Nassar difficulty grade-1 was 15/56(26.78%), grade-2
was 13/56(23.21%), grade-3 was 16/56(28.57%)
and grade-4 was 12/56(21.42%). Amongst patients
with high levels of preoperative CRP most common
“Nassar Difficulty Grade” was grade-4 9/22(40.91%)
followed by grade-3 6/22(27.27%), grade-1
5/22(22.72%) and grade-2 2/22(9.09%). On the
other hand, patients with low preoperative CRP,
common “Nassar Difficulty Grade” was grade-2
11/34(32.35%) followed by grade-1 10/34(29.41%),
grade-3 10/34(29.41%) and grade-4 3/34(8.82%).

Table-II: Baseline Characteristics of Patients (n=56)

Characteristics n(%)
Mean age (years) Mean+SD 44.32+5.37
Gender

Male 23(41.10%)
Female 33(58.90%)
Mean BMI a (kg/m?) Mean+SD 28.37+4.12
Mean pre-operative CRP b mg/L Mean+SD 20.00+8.81
High preoperative CRP (>22mg/L) 22(39.30%)
Low preoperative CRP (< 22mg/L) 34(60.70%)

a = body mass index
b = C-reactive protein

Table-III: Post-operative Parameters of Patients (n=56)

Post-operative Parameters v ari-ue
Mean operative time

(minutes) Mean+SD 63.03£13.96 | -
Mean operative

time (minutes) High CRP Low CRP | -—--
Mean+SD

68.14+14.36 59.73+12.86 0.027

“Nassar Difficulty Grade”

1 15/56(26.78%)

2 13/56(23.21%)

3 16/56(28.57%)

4 12/56(21.42%)

High CRP Low CRP

Grade | Value Grade Value

1 5/22(22.72%) 1 10/34 (29.41%) 0.021
2 2/22(9.09%) 2 11/34 (32.35%)

3 6/22(27.27 %) 3 10/34 (29.41%)

4 9/22(40.91%) 4 3/34 (8.82%)

Composite frequency of patients who had
"difficult laparoscopic cholecystectomy" was 28(50%).
Amongst these patients, frequency of 'difficult
laparoscopic cholecystectomy" in male participants
was 12/28(42.85%) while in female patients it
was 16/28(57.14%).

Frequency of "difficult laparoscopic
cholecystectomy" in patients who had
high preoperative CRP was 15/22(68.18%) while
remaining 7/22(31.81%) had “simple laparoscopic
cholecystectomy”. On the other hand, frequency
of "difficult laparoscopic cholecystectomy" in patients
who had low preoperative CRP was 13/34(38.23%)

while remaining 21/34(61.76%) had “simple
laparoscopic cholecystectomy” (p=0.029), depicted
below in Table-IV.
Table-IV:  Frequency of  "Difficult  Laparoscopic
Cholecystectomy" Based on CRP Levels (n=56)
Difficult Simple
Laparoscopic Laparoscopic
Cholecystectomy | Cholecystectomy
(n=28) (n=28)
High CRP (> . .
2ome/L) 15/22(68.18%) 7/22(31.81%)
Low CRP (= o 9
Dm/L) 13/34(38.23%) 21/34(61.76%)
=0.029

Additionally, bivariate analysis of CRP levels and
mean operative time showed that Pearson correlation
coefficient (r) value was 0.355 showing a significant
positive correlation (p= 0.007).

DISCUSSION

We found that there was a strong positive
correlation between difficult laparoscopic
cholecystectomy and pre-operative CRP levels.

Frequency of “difficult laparoscopic cholecystectomy”
and mean operative time in patients who had high
preoperative levels of CRP was more than those with
low levels of preoperative CRP and this difference was
statistically significant. In our study, cut off value of
high CRP was > 22mg/L which showed a significant
correlation with difficult laparoscopic
cholecystectomy.

In line with the findings of our study are the
results of a previous study which was conducted by
Kaushik et al.* with the similar aim to assess the
preoperative CRP ability to predict “difficult
laparoscopic cholecystectomy”. They also reported
that there was a statistically significant difference in
the mean operative time and the frequency of
“difficult laparoscopic cholecystectomy” in those
patients who had high levels of preoperative CRP (>
22mg/L) than those with low levels of CRP (p=0.003).
Another study reported that higher the levels of
preoperative CRP, higher is the “Nassar Difficulty
Grade” of the patient and vice versa which is also
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consistent with the findings of our study.’ In one
study, cut-off value for high CRP level was > 6mg/L
16 which was much lower than our study.

An international study had similar results to our
study, it was found that the frequency of “difficult
laparoscopic cholecystectomy” was much higher in
patients with high preoperative CRP as compared to
those with low preoperative CRP with the difference
being statistically significant (0.041) but in their study,
cut-off value for high CRP level was > 100mg/dl
(1000mg/L) which was much higher than our study.!”
However, much lower cut off value for high CRP i.e.,
> 11lmg/dl (110mg/L), that may predict difficult
cholecystectomy was observed by Diaz-Flores et al.18
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C-reactive protein (CRP) levels in patients before
undergoing laparoscopic cholecystectomy for gallstones or
any of its related problems are helpful in predicting whether
or not the patient will have a challenging laparoscopic
cholecystectomy.

Conflict of Interest: None.
Authors Contribution

Following authors have made substantial contributions to
the manuscript as under:

WU & RQN: Data acquisition, data analysis, data
interpretation, critical review, approval of the final version
to be published.

FS & MT: Study design, drafting the manuscript, critical
review, approval of the final version to be published.

Authors agree to be accountable for all aspects of the work
in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and
resolved.

REFERENCES

1. Futara G, Kinfu Y. Anatomical variations of gallbladder and
biliary ducts among Ethiopians. Ethiop Med ] 2001; 39(3): 173-
184.

2. Tsai TJ, Chan HH, Lai KH, Shih CA, Kao SS, Sun WC, et al.
Gallbladder function predicts subsequent biliary complications
in patients with common bile duct stones after endoscopic
treatment? BMC  Gastroenterol  2018; 18(1): 32.
https://doi.org/10.1186/512876-018-0762-6

3. Song ST, Shi J, Wang XH, Guo YB, Hu PF, Zhu F, et al
Prevalence and risk factors for gallstone disease: A population-
based cross-sectional study. ] Dig Dis 2020; 21(4): 237-245.
https://doi.org/10.1111/1751-2980.12857

10.

11.

12.

13.

14.

15.

16.

17.

18.

Song Y, Ma Y, Xie FC, Jin C, Yang XB, Yang X, et al. Age, gender,
geographic and clinical differences for gallstones in China: a
nationwide study. Ann Transl Med 2022; 10(13): 735.

https:/ /doi.org/10.21037 / Fatm-21-6186

Lodha M, Chauhan AS, Puranik A, Meena SP, Badkur M,
Chaudhary R, et al. Clinical profile and evaluation of outcomes
of symptomatic gallstone disease in the senior citizen
population. Cureus 2022; 14(8): €28492.

https:/ /doi.org/10.7759/ cureus.28492

Ukegjini K, Schmied BM. Diagnostik und Behandlung der
akuten Cholezystitis [Diagnosis and treatment of acute
cholecystitis]. Ther Umsch 2020; 77(4): 133-146.

https:/ /doi.org/10.1024/0040-5930/a001168

Lee SO, Yim SK. Management of acute cholecystitis. Korean ]
Gastroenterol 2018; 71(5): 264-268.

https:/ /doi.org/10.4166/kje.2018.71.5.264

Mou D, Tesfasilassie T, Hirji S, Ashley SW. Advances in the
management of acute cholecystitis. Ann Gastroenterol Surg
2019; 3(3): 247-253. https:/ /doi.org/10.1002 /ags3.12240
Bhondave ST, Dash N, Thipse V], Gadekar JM. Proposed
diagnostic scoring system to predict difficult laparoscopic
cholecystectomy. ] Med Sci Clin Res 2017; 5(12): 31682-31688.

da Costa DW, Schepers NJ, Bouwense SA, Hollemans RA, van
Santvoort HC, Bollen TL, et al. Dutch Pancreatitis Study Group.
Predicting a 'difficult cholecystectomy' after mild gallstone
pancreatitis. HPB 2019; 21(7): 827-833.

https:/ /doi.org/10.1016/j.hpb.2018.10.015

Di Buono G, Romano G, Galia M, Amato G, Maienza E,
Vernuccio F, et al. Difficult laparoscopic cholecystectomy and
preoperative predictive factors. Sci Rep 2021; 11(1): 2559.

https:/ /doi.org/10.1038 /s41598-021-81938-6

Stirling AD, Moran NR, Kelly ME, Ridgway PF, Conlon KC. The
predictive value of C-reactive protein (CRP) in acute pancreatitis
- is interval change in CRP an additional indicator of severity?
HPB 2017; 19(10): 874-880.

https:/ /doi.org/10.1016/.hpb.2017.06.001

Sproston NR, Ashworth JJ. Role of C-reactive protein at sites of
inflammation and infection. Front Immunol 2018; 9: 754.

https:/ /doi.org/10.3389/fimmu.2018.00754

Kaushik B, Gupta S, Bansal S, Yadav BL, Bharti D, Kalra D, et al.
The role of C-reactive protein as a predictor of difficult
laparoscopic cholecystectomy or its conversion. Int Surg J 2018;
5(6): 2290-2294.

https://doi.org/10.18203 /2349-2902.isj20182239

Nehring SM, Goyal A, Patel BC. C Reactive Protein. In:
StatPearls. Treasure Island: StatPearls Publishing; 2022.

Gupta S, Anand K, Paliwal P, Baghel AS. Validation of intra-
operative  scoring system for difficult laparoscopic
cholecystectomy. Int Surg J 2022; 9(11): 1842-1850.

https:/ /doi.org/10.18203 /2349-2902.isj20222939

Griffiths EA, Hodson ], Vohra RS, Marriott P, Katbeh T, Zino S,
et al. West Midlands Research Collaborative. Utilisation of an
operative  difficulty grading scale for laparoscopic
cholecystectomy. Surg Endosc 2023; 33(1): 110-121.

https:/ /doi.org/10.1007 / s00464-023-09888-w

Diaz-Flores A, Cérdenas-Lailson E, Cuendis-Veldzquez A,
Rodriguez-Parra A, Trejo-Avila ME. C-Reactive protein as a
predictor of difficult laparoscopic cholecystectomy in patients
with acute calculous cholecystitis: a multivariate analysis. ]
Laparoendosc Adv Surg Tech 2017; 27(12): 1263-1268.

https:/ /doi.org/10.1089/1ap.2017.0139

Pak Armed Forces Med ] 2024; 74(4):1045



C-Reactive Protein as A Useful Predictor of Difficult Laparoscopic

Pak Armed Forces Med ] 2024; 74(4):1046



