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Abstract 

Introduction: Gallstone disease is an emerging health issue worldwide with its incidence on the rise. 

The development of gallstone disease is multifactorial, with risk factors including increased age, 

female sex, obesity, and the use of oral contraceptive pills. 

 

Objective: To determine the mean change (pre and postoperative) in serum lipid profile in patients 

with cholelithiasis. 

 

Study design: Quasi-Experimental Study. 

 

Setting: This study was conducted at the Department of General Surgery, Dr. Ruth K.M Pfau Civil 

Hospital, Karachi, Pakistan from September 21, ,2021 to March 20, 2022. 

 

Materials and methods: All patients who fulfilled the inclusion criteria and visited Civil Hospital, 

Karachi were included in the study. Informed consent was taken after explaining the procedure, risks 

and benefits of the study. In our study, preoperative 3 ml blood samples after 12 hours fasting were 

taken from all the patients under aseptic conditions one day before surgery       for assessing the 

preoperative lipid profile. 

 

Results: The age of the patients ranged from 15 to 65 years with a median of 52.00. In the 

distribution of gender, 31 (35.2%) were male while 57 (64.8%) were female. Mean ± standard of 

https://jptcp.com/index.php/jptcp/issue/view/79
mailto:osama_jawed@outlook.com
mailto:dr.ana100@hotmail.com
mailto:sanaejaz@hotmail.com
mailto:binte_shaikh@hotmail.com
mailto:rafiashaikh37@gmail.com
mailto:hammad.ajmal@outlook.com
mailto:dr.ana100@hotmail.com


Role Of Cholecystectomy On Postoperative Lipid Profile Of Patients Undergoing Surgery 

 

Vol.31 No.5 (2024): JPTCP (1246-1252) Page | 1247 

change in pre and post- operative lipid profile after 1 week, total cholesterol was 4.47±90.98, LDL 

5.54±28.82, HDL 2.42±12.87 while triglyceride was 4.18±102.09 and p-value found to be non-

significant i.e. (P=0.646), (P=0.075), (P=0.081), (P=0.702) respectively. Mean ± standard of change 

in pre and post-operative lipid profile after 1 month, total cholesterol was 3.09±88.61, LDL 

18.78±42.13, HDL 1.17±12.71 while triglyceride was 10.61±97.91 and non-significant p-value was 

found in total cholesterol i.e.(P=0.744) HDL (P=0.390), triglyceride (P=0.312) where as p-value was 

found in LDL (P=0.0001). 

 

Conclusion: It is to be concluded that a highly significant mean change was noted in LDL while 

insignificant changes were noted in TCL, HDL, and triglyceride in serum lipid profile in patients with 

cholelithiasis. Further large-scale work is recommended for the validation of current findings. 

 

Keywords: Lipid Profile, Cholelithiasis, Mean change 

 

Introduction 

Hyperlipidemia is a very big health issue worldwide. The prevalence of hyperlipidemia is increasing 

in developed as well as developing countries. Even in Pakistan, there is a rise in frequency due to a 

change in the lifestyle of the people. Every year a huge sum of money is spent on the use of anti-

hyperlipidemic to control hyperlipidemia. Many studies have shown an association between abnormal 

lipid profile and gallstones and it has been one of the most prevalent gastrointestinal disease in recent 

year [1]. 

 

Cholecystectomy has been proven beneficial in patients with symptomatic gallstones [2] and it could 

play a role in patients facing devastating consequences of dyslipidemia refractory to medical 

treatment or in long term compliance issues due to difficulty in following patients living in remote 

areas. Early cholecystectomy is a daycare procedure and doesn't have an adverse effect on body 

physiology in the long run and could be considered as primary treatment in providing dyslipidemia 

patients benefit [3]. 

 

Bile consisting of bile acids is stored in gall bladder which is released into the duodenum, via the 

common bile duct through the major duodenal papilla during digestion after cholecystokinin (CCK) 

secretion, when fatty foods enter the digestive tract. Digestion occurs mostly in the upper intestine 

(the duodenum), where the bile is released. About 95% of the bile acid, from the bile that is delivered 

to the duodenum, will be recycled by enterohepatic circulation. The presence of biliary acids in the 

intestines helps in the digestion of fats and other substances. If the gallbladder is removed, the bile 

in the liver will directly enter the upper part of the intestine. As a result, bile acid circulates faster, 

thus exposing the enterohepatic system to a greater bile acid reflux [3]. Lipid and bile acid metabolism 

are functionally interrelated but how gallbladder removal affects lipids is not well understood. 

Therefore, the goal of this study is to determine the changes in serum lipid levels (serum TG, total 

cholesterol, HDL, and LDL) in patients after cholecystectomy [1]. In a study conducted by Kuldip 

singh concluded that serum total lipids, serum cholesterol, serum LDL cholesterol and serum 

triglycerides levels decrease and serum HDL cholesterol increase after cholecystectomy [4]. Similar 

results in LDL and TG has also been noted in study conducted by Jindal N et al. [5]. In another work 

done in The Medical and Health Welfare trust (MHWT), Uttara Model Town, Dhaka, Bangladesh, 

cholecystectomy has a significant effect on lipid profile pre and postoperatively however the results 

are complex and further studies are warranted [6]. Study conducted by Osman et al compare the pre 

and post lipid profile in patient undergoing laparoscopic cholecystectomy. The baseline LDL, HDL, 

total cholesterol and triglycerides were 120±38.2, 45.8±11.9, 180±51.6 and 128.1±66.5. Lipid profile 

after 2 months post cholecystectomy were LDL 101.2± 39.4, HDL 46.2±15.1, total cholesterol 

178.5±52.8 and triglycerides 123.6±41.7 [7]. 

Though lipid and bile acids metabolisms are functionally correlated [8], how cholecystectomy affects 

lipid profile is not well-comprehended. High lipid profile readings, consisting of elevations in 
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chylomicron, low- density lipoprotein (LDL), very-low-density lipoprotein (VLDL), and intermediate-

density lipoprotein (IDL) levels, are becoming increasingly prevalent, especially with the spreading 

factors among the Asian population, such as urban residence, increasing age, especially 40 years; 

physical inactivity, overweight and obesity, diabetes mellitus, frequent fast food consumption, and 

so on. This, in turn, raises concerns about the effective management of such conditions [9,10]. 

 

OBJECTIVE 

To determine mean change (pre and postoperative) in serum lipid profile in patients with 

cholelithiasis. 

 

MATERIAL and METHODS 

This Quasi Experimental Study was conducted at Department of General Surgery, Dr. Ruth K.M Pfau 

Civil Hospital, Karachi from September 21, 2021 to March 20, 2022. 

 

SAMPLE SIZE 

Sample size was calculated by using G power sample size calculator. By using the mean of HDL at 

baseline 45.8±11.9 and 1 week after cholecystectomy 42.7±11.27, assuming correlation value 0.5, 

power 80% and confidence interval 95%. The required sample size for this study was 88. 

 

SAMPLING TECHNIQUE 

Non-Probability, Consecutive Sampling. 

 

INCLUSION CRITERIA 

 Patient between age groups 15-65 years of age. 

 Patient had symptomatic gallstones (patients had on and off pain (VAS>3) in the right upper 

quadrant region with or without vomiting and ultrasonographic evidence of gallstone). 

 Patients had gall stone symptoms for 4 weeks or more (irrespective of number and size of stone). 

 ASA class <3. 

 Patient underwent cholecystectomy (open or laparoscopic). 

 

EXCLUSION CRITERIA 

 Patients who were malnourished. 

 Patients with the presence of gallbladder malignancy. 

 Patients who were pregnant. 

 Patient already diagnosed dyslipidemia and took lipid lowering medication. 

 Emergency cholecystectomy. 

 

DATA COLLECTION 

Study was conducted after taking approval from CPSP and ethical review committee of the institute. 

All patient fulfilling the inclusion criteria were enrolled in the study from OPD of Dr. Ruth Pfau civil 

hospital. Demographic details and clinical history were taken at the time of admission. Preoperative 

3 ml blood samples after 12 hours fasting were taken from all the patients under aseptic conditions 

one day before surgery for assessing the preoperative lipid profile. Laparoscopic or open 

cholecystectomy was carried out in all the patients under the hands of skilled and experienced 

surgeons (consultants had at least 5 years of post-fellowship experience). Postoperative 3 ml samples 

were obtained at one week and one month   postoperatively and sent to the laboratory for assessment 

of postoperative lipid profile. Various serum lipid parameters that were analyzed were included total 

cholesterol (TC), Low -density lipoprotein (LDL), High - density lipoprotein cholesterol (HDL-C), 

and Triglycerides (TGs). All the findings of qualitative and quantitative variables such as age, gender, 

height, weight, BMI, place of residence, diabetes, hypertension, smoking, duration of symptoms, size 

of stone and ASA class were noted in a predesigned performa. 
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DATA ANALYSIS 

All the results were recorded in the Microsoft Excel sheet and were analyzed by SPSS version 24. 

For quantitative variable like age, duration of stone, size of stone, height, weight, BMI, preoperative 

and postoperative total cholesterol (Tc), Low-density lipoprotein (LDL), High-density lipoprotein 

(HDL), triglyceride (Tg), mean±SD/median (IQR) were computed. Normality of data was assessed 

by using Shapiro Wilk test. However, frequency and percentage were computed for qualitative 

variables like gender, place of residence, ASA status, smoking, hypertension and diabetes. Difference 

between preoperative and post-operative lipid profile was assessed by applying paired ‘t' test / 

Wilcoxon Sign Rank test. Effect modifiers like age, gender, place of residence, BMI, duration of 

symptoms, ASA class, diabetes, hypertension and smoking were addressed through stratifications. 

Post stratification paired t test was applied. P <0.05 was taken as significant. 

 

RESULTS 

In this study 88 patients were included to assess the mean change (pre and postoperative) in serum 

lipid profile in patients with cholelithiasis and the results were analyzed. The distribution of 

continuous variables was tested by applying Shapiro-Wilk test for age (P=0.0001), weight (P=0.003), 

height (P=0.001), body mass index (P=0.0001), duration of symptoms (P=0.0001), size of stone 

(P=0.0001), pre-total cholesterol (P=0.0001), post-total cholesterol after 1 week (P=0.001), post-total 

cholesterol after 1 month (P=0.0001), pre-LDL (P=0.002), post-LDL after 1 week (P=0.003), post-

LDL after 1 month (P=0.009), pre-HDL (P=0.0001), post-HDL after 1 week (P=0.0001), post-

HDL after 1 month (P=0.0001), pre-triglyceride (P=0.0001), post-triglyceride after 1 week 

(P=0.0001) and post-triglyceride after 1 month (P=0.0001). 

 

Table 01: Descriptive data of patients 

VARIABLE MEAN±SD P-VALUE 

Age 48.45±13.49 0.0001 

Weight 79.94±10.49 0.003 

Height 168.18±8.17 0.001 

Body Mass Index 27.14±4.67 0.0001 

Duration of Symptoms 10.36±4.48 0.0001 

Size of Stone 8.13±1.91 0.0001 

Pre-Total Cholesterol 182.28±73.87 0.0001 

Post-Total Cholesterol after 1 week 177.81±46.21 0.001 

Post-Total Cholesterol after 1 month 179.19±54.40 0.0001 

Pre-LDL 123.42±29.87 0.002 

Post-LDL after 1 week 117.88±28.60 0.003 

Post-LDL after 1 month 104.64±34.07 0.009 

Pre-HDL 44.36±12.12 0.0001 

Post-HDL after 1 week 41.94±11.42 0.0001 

Post-HDL after 1 month 43.19±12.47 0.0001 

Pre-Triglyceride 132.78±88.16 0.0001 

Post-Triglyceride after 1 week 128.60±58.39 0.0001 

Post-Triglyceride after 1 month 122.17±43.26 0.0001 

 

The age of the patients ranged from 15 to 65 years with a median of 52.00 and with an interquartile 

range 18 and C.I (45.60----51.31). The weight of the patients ranged from 55 to 101 kg with a 

median of 80.00 with interquartile range 17 and C.I (77.72----82.17). The height of the patients ranged 

from 155 to 182 cm with a median of 167.50 with interquartile range 15 and C.I (166.45----169.91). 

The body mass index of the patients ranged from 19.72 to 38.86 kg/m2 with a median of 26.28 with 

interquartile range 3.32 and C.I (26.15----28.13). The duration of symptoms of the patients ranged 

from 4 to 20 weeks with a median of 10.00 with interquartile range 7 and C.I (9.41-11.31). The 
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size of stone of the patients ranged from 5 to 10 mm with a median of 9.00 with interquartile range 4 

and C.I (7.72----8.53). The post-triglyceride after 1 month of the patients ranged from 70 to 240 mg/dl 

with a median of 120.00 with interquartile range 59 and C.I (113.00----131.34). Mean ± standard of 

change in pre and post operative lipid profile after 1 week, total cholesterol was 4.47±90.98, LDL 

5.54±28.82, HDL 2.42±12.87 while triglyceride was 4.18±102.09 and p value found to be non-

significant i.e. (P=0.646), (P=0.075), (P=0.081), (P=0.702) respectively. 

 

Table 02: Comparison of pre-operative lipid profile and post-operative lipid profile after 1 week 
LIPID PROFILE MEAN±SD PRE-  

OPERATIVE 

MEAN±SD POST- 

OPERATIVE 

CHANGE P-VALUE 

Total Cholesterol 182.28±73.87 177.81±46.210 4.47±90.98 0.646 

LDL 123.42±29.87 117.88±28.60 5.54±28.82 0.075 

HDL 44.36±12.12 41.94±11.42 2.42±12.87 0.081 

Triglyceride 132.78±88.16 128.60±58.39 4.18±102.09 0.702 

 

Applied Paired Sample t-test 

Mean ± standard of change in pre and post operative lipid profile after 1month, total cholesterol was 

3.09±88.61, LDL 18.78±42.13, HDL 1.17±12.71 while triglyceride was 10.61±97.91 and non-

significant p- value was found in total cholesterol i.e. (P=0.744), HDL (P=0.390), triglyceride 

(P=0.312) whereas significant p-value was found in LDL (P=0.0001). 

 

Table 03: Comparison of pre-operative lipid profile and post-operative lipid profile after 1 month 
LIPID PROFILE MEAN±SD  

PRE- OPERATIVE 

MEAN±SD  

POST- OPERATIVE 

CHANGE P-VALUE 

Total Cholesterol 182.28±73.87 179.19±54.40 3.09±88.61 0.744 

LDL 123.42±29.87 104.64±34.07 18.78±42.13 0.0001 

HDL 44.36±12.12 43.19±12.47 1.17±12.71 0.390 

Triglyceride 132.78±88.16 122.17±43.26 10.61±97.91 0.312 

 

Applied Paired Sample t-test 

Stratification of age, gender, place of residence, body mass index, duration of symptoms, ASA status, 

diabetes mellitus, hypertension and smoking status were done with respect to pre & post postoperative 

serum lipid profile in order to find statistical differences of significance. 

 

Table 04: Stratification of diabetes mellitus with pre-operative lipid profile and post-operative lipid 

profile after 1 month 
DIABETES 

MELLITUS 

LIPID PROFILE MEAN±SD PRE-

OPERATIVE 

MEAN±SD POST-

OPERATIVE 

CHANGE P-VALUE 

 

 

DIABETIC 

(n=25) 

Total Cholesterol 185.56±67.21 172.68±57.64 12.88±93.48 0.497 

LDL 172.68±57.64 114.08±31.03 15.20±35.51 0.043 

HDL 46.40±14.00 40.96±10.33 5.44±13.44 0.054 

Triglyceride 127.72±76.43 119.20±35.58 8.52±84.98 0.621 

 

 

NON- 

DIABETIC 

(n=63) 

Total Cholesterol 180.98±76.83 181.78±53.32 -0.79±87.08 0.943 

LDL 127.13±28.82 106.92±34.73 20.20±44.66 0.001 

HDL 43.56±11.31 44.08±13.19 -0.52±12.11 0.733 

Triglyceride 134.79±92.90 123.35±46.16 11.44±103.22 0.382 

Applied Paired Sample t-test 

 

DISCUSSION 

Gallstones disease is a chronic recurrent hepatobiliary disease. It is one of the emerging health 

problems worldwide and is becoming more common with an incidence of 1.4 per 100 persons [13,14]. 

Biliary stones are categorized into three main types: cholesterol, pigment, or mixed. Biliary stones 

formation is a complex process. It is governed by major factors: supersaturation of bile secreted, 

concentration of bile in the gallbladder, crystal nucleation, and abnormal gall bladder emptying [15]. 
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Gallstone disease is an interaction between genetic and environmental factors. The prevalence 

increases with age; as an aging population, this justifies the rise in its rate. Females carry a higher 

incidence by two to three folds because of sex steroids and pregnancy changes. Oral contraceptives 

increase cholesterol secretion and decrease bile acids, resulting in the supersaturation of bile and 

increasing lithogenicity [16]. Presentation differs among patients, from asymptomatic and discovered 

incidentally. The most prevalent symptom is severe abdominal pain, requiring investigations and 

treatment. By the time they become symptomatic, many patients need surgical intervention. Based on 

the evidence, more than 50% of patients with gall stones have some sort of lipid disorder [17]. Though 

lipid and bile acids metabolisms are functionally correlated, how cholecystectomy affects lipid 

profile is not well-comprehended. High lipid profile readings, consisting of elevations in 

chylomicron, low- density lipoprotein (LDL), very-low-density lipoprotein (VLDL), and     IDL levels, 

are becoming increasingly prevalent, especially with the spreading factors such as urban residence, 

increasing age, especially 40 years; physical inactivity, overweight and obesity, diabetes mellitus, 

frequent fast food       consumption, and so on [18]. Most of the gallstones patients presents with severe 

abdominal pain requiring investigations and treatment. Many of them need surgical intervention by 

the time they are symptomatic [19,20]. If the gallbladder is removed, the bile in the liver will directly 

enter the upper part of the intestine. As a result, BA circulate faster, thus exposing the enterohepatic 

system to a greater BA flux. Lipid and BA metabolisms are functionally interrelated [21]. Gallstone 

disease is one of the frequent gastrointestinal diseases that can be characterized by asymptomatic gall 

stones to acute cholecystitis [22,23]. About 10–15% of the adult population is known to present gall 

stones with obesity, advanced age, metabolic syndrome, liver disease and female gender as the 

common risk factors. 

 

CONCLUSION 

It is to be concluded that a highly significant mean change was noted in LDL while insignificant 

changes were noted in TCL, HDL, and triglyceride in serum lipid profile in patients with 

cholelithiasis. Further large-scale work is recommended for the validation of current findings. 
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