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ABSTRACT

Introduction: Association between cholelithiasis and dyslipidemia has been shown in many
studies. Recent studies have shown improvement in lipid profile following cholecystectomy.
This study aimed to determine the changes in lipid profile and blood glucose level after
cholecystectomy.

Methods: Seventy-three patients of cholelithiasis were studied prospectively. Total cholesterol
(TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-c), low-density lipoprotein
cholesterol (LDL-c), atherogenic index (AI) and fasting blood sugar (FBS) levels were estimated
pre-operatively. Further, the same parameters were studied after cholecystectomy after one
week and one-month intervals. None of the patients received any lipid-lowering drug or dietary
restriction. Results were analysed and compared.

Results: Of the 73 patients with cholelithiasis, 66% were female and 34% male. The mean age
of patients was 40.53£13.16 years. 56% of patients with cholelithiasis had a deranged lipid
profile. TC was significantly decreased at one week (p=0.002) and one month (p=0.00) interval
after cholecystectomy while TG levels also decreased significantly at one month postoperative
(p=0.001). There were no significant differences in LDL-c however improvement was seen
on HDL-c. Blood glucose level also increased significantly (p=0.028) after one month of
cholecystectomy.

Conclusion: Cholelithiasis is associated with an abnormal lipid profile. Cholecystectomy leads
to a significant decrease in some of the parameters of lipid profile and the atherogenic index.
The presence of gall stones thus should be perceived in the context of metabolic syndrome,
which may be investigated and treated.
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Gallstone disease is a common biliary
pathology being prevalent in about 10-15%
of adults in developing countries.”” Types
of gallstone include cholesterol gallstones,
pigment and mixed gallstones. However,
all stones even pure cholesterol stones also
contain small amounts of bilirubin.> Females
carry a higher incidence by two to three
folds because of sex steroids, use of oral
contraceptives and pregnancy changes.!
Gallstone diseases result from impaired
metabolism of cholesterol, bilirubin and bile
acids.>* This disorder is typically caused by
the decrease of bile acids in the bile.>* Factors
including nucleation of cholesterol crystals
with mucin and hypomotility of gallbladder
also play an equally important role.’

About half of the patient with gallstones

have an abnormal lipid profile."® Gall stone
association has been most consistently found
with high levels of triglycerides (TG) and low
high-density lipoprotein(HDL) whereas, it
is inconsistent with low-density lipoprotein(
LDL) and total cholesterol(TC) levels.”®
Symptomatic cholelithiasis is usually treated
with cholecystectomy. Studies have shown
improvement in the lipid profile following
cholecystectomy."*> Though lipid and bile
acids metabolisms are functionally correlated,
how cholecystectomy affects lipid profile is
not well-comprehended.” Hypothesis is that
post-cholecystectomy there is a reduction in
the bile acid pool size and an increase in the
frequency of entero-hepatic circulation."
The study aimed to evaluate the lipid profile of
patientswith gallstone preand post-operatively,
establish the effect of cholecystectomy on lipid
profile and blood sugar and also evaluating
the correlation between the type of stones and
serum lipid profile.

METHODS

This prospective observational study was
conducted in the Department of General
Surgery in Manipal Teaching Hospital,
Pokhara, Nepal from January 2018 to January
2020. Seventy-three patients of cholelithiasis
diagnosed by ultrasound or Computed
tomography (CT scan) ofabdomen planned for

cholecystectomy were studied prospectively.
All patients underwent a detailed history and
clinical examination. Baseline investigations
were obtained preoperatively.

Patients suffering from conditions like diabetes
mellitus, renal failure, hypothyroidism,
nephritic syndrome, hemoglobinopathies,
morbid obesity which are known to alter the
lipid levels were excluded from the study.
Similarly, patients on lipid-lowering agents,
intrahepatic stones, patients with obstructive
jaundice, pregnant females were also excluded.
The fasting lipid profile (total cholesterol,
triglycerides, LDL cholesterol and HDL
cholesterol) and fasting blood sugar of all these
patients were obtained preoperatively on the
morning of surgery. All patients underwent
laparoscopic or open cholecystectomy under
general anaesthesia. After cholecystectomy,
the specimen was sent for histopathological
examination and gallbladder stones for
analysis. Usual postoperative care was given
to all patients. Fasting blood sugar and lipid
profile were again obtained on second-week
post-surgery when patients were followed up
for suture removal. Patients were followed
after one month with fasting blood sugar and
fasting lipid profile and compared with the
initial profile. Gallstones were analyzed for the
chemical nature of the stones and correlation
was done between the type of the stone and
preoperative serum lipid levels. Atherogenic
index (AI) was calculated by the following
equation

Al=Totalserumcholesterol/HDL cholesterol."
None of the patients was put on any lipid-
lowering drug or any dietary restriction.

The study was approved by the Institutional
ethics committee of the hospital. Written
and informed consent was taken from all the
patients or his/her guardian. All statistical
analyses were performed using Excel
spreadsheets and Statistical Package for Social
Sciences (SPSS) for Windows (Version 20).
Descriptive analysis of all the explanatory and
outcome parameters was done using frequency
and proportions for categorical variables,
whereas in mean and standard deviation
for continuous variables. A 95% confidence
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interval was taken into consideration and p<
0.05 was regarded as statistically significant

RESULTS

Of the total 73 patients under study, 48(66%)
were females, 25(34%) were males. The age of
patients ranged from 15 to 74 years. The mean
age of patients was 40.53 + 13.16 years. The
majority of patients belonged to the middle
age group with 47% of them between 40-60
yrs followed by 42% of patients in 20-40 years
age group. (Table 1)

Cholesterol was raised in 19% of patients.

Table 1: Age-group wise distribution of

patients
Rigsgong Number of Percentage
(years) patients
0-20 5 7
20-40 31 42
40-60 34 47
60-80 3 4

Fifty-six percent patients with gallstone
diseases had a deranged lipid profile. TG was
raised in 35% of patients. Increased level of
LDL-c was seen in 36% of patients and HDL-c
was low in 26% of patients.

On comparing the changes in lipid profile
parameters in gallstone patients before and
after cholecystectomy, there was a significant
decrease in the level of total cholesterol
after one week and one month(p=0.00)
of cholecystectomy but triglyceride was
significantly reduced in patients only after
one month of cholecystectomy(p=0.001).
Similarly, there was a rise in the level of HDL
one-week post-surgery but a significant rise
was observed only one month(p=0.00) post-
cholecystectomy. There was no significant
decrease in the level of LDL-c even after
one month of cholecystectomy in gallstone
disease patients. There was a significant rise
in FBS level (p=0.028) after one month of
cholecystectomy in gallstone disease patients.
(Table 2).

Table 2: Lipid profile parameters and fasting blood glucose in the patients preoperatively,
one week post operatively and one month postoperatively

Pre- operative

Parameters Mean (SD)

1 week postop
Mean (SD)

1 month postop
Mean (SD)

p value

p value

FBS (mg/dl) 91.36(10.17)  89.30(11.03) 0.148  94.77(12.28)  0.028
TC (mg/dl) 168.1 (33.15)  155.42(39.18) 0.002  144.55(37.13)  0.00
TG (mg/dl) 138.22(56.60)  134.66(73.14) 0.595  120.78(35.05)  0.001
HDL-c (mg/dl)  44.47(9.04)  46.62(10.98) 0.116  49.97(9.00) 0.00
LDL-c (mg/dl)  99.04(27.35)  100.03(22.90) 0.748  95.70(19.70)  0.294
AI(TC/HDL-c) 3.78 3.33 2.89

FBS=Fasting Blood Sugar, TC=Total cholesterol, TG=Triglycerides, HDL-c=High density lipoprotein cholesterol,

LDL-c=Low density lipoprotein cholesterol, AI=Atherogenic index

There was a decrease in the value of the
atherogenic index at one week and one month
after cholecystectomy compared to the value
before cholecystectomy. It was because of a
decrease in total cholesterol with a rise in
HDL cholesterol.

In our study, mixed type of gallstones was
most common (55%) followed by cholesterol
stones (45%). Only a few patients (5%) had
pigmented stones. (Table 3)

Table 3: Types of gallbladder stones

Type of stone Number Percentage
Cholesterol stone 29 40
Pigment stone 4 5
Mixed stone 40 55
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DISCUSSION

In our study, the prevalence of cholelithiasis
was higher in females than in males. This is
similar to other studies.>® Higher incidence in
females could be due to estrogen in females
that increases biliary cholesterol secretion
causing cholesterol supersaturation of bile.
Oral contraceptives increase cholesterol
secretion and decrease bile acids, resulting
in the supersaturation of bile and increasing
lithogenicity.* However, one study from
Chine showed a higher prevalence in men
than in women.'? Maximum incidence (47%)
of gallstone diseases was noted in the 40-60
years age group followed up by 42% in 20-
40 years. Jindal et al. found a high incidence
of gallstone diseases in the middle age group
(41-50 years)."! Menezes et al. had maximum
incidence of gallstone disease (26%) in the
third decade.”

Most of the patients with gallstones are
not evaluated for any metabolic disorder.
Many studies have shown that untreated
gallstone disease patients present with
hypercholesterolemia. ~ In  this  study,
dyslipidemia was present in half of the patients
which is in accordance with the results of other
studies.'"™*

Serum concentrations of TC were significantly
reduced in patients after cholecystectomy
at the one-week interval and one month
thereafter. Similarly, TG and HDL-c levels
after one month of surgery were significantly
decreased. Similar findings have been noticed
in other studies.*>"> But Malik et al. reported
no change in HDL-C levels after 6 months
of surgery’ Following cholecystectomy,
there is a significant increase in bile acids
and phospholipids secretion leading to
improvement in bile composition and a
reduction in bile acids pool occurring due to
altered enterohepatic circulation, leading to a
reduction in serum cholesterol.">!' However, a
study by Chavez et al. showed cholecystectomy
increased high cholesterol levels.'® Studies
from China showed cholecystectomized
subjects had a higher prevalence of metabolic
syndrome and its compound of features
than subjects with gallstones or normal

gallbladder.” High blood glucose seen in
cholecystectomized patients may be due to the
return of the patients to the normal lifestyle
and administration of a large amount of fatty
diet or high carbohydrates diet or as a part of
metabolic syndrome. This significant increase
in blood glucose after cholecystectomy is in
accordance with study by Alkataan et al. who
also found an increasing trend in fasting blood
glucose levels post cholecystectomy.'

In our study, mixed type of gallstones was
most common (55%) followed by cholesterol
stones (45%). Only a few patients (5%) had
pigmented stones. This result is similar to
a study by Pradhan SB et al. who reported
78.75% of gallstones as mixed stones followed
by 12.5% cholesterol stones and 1.25% pigment
stones.'®

CONCLUSION

The present study demonstrates a deranged
lipid profile in gallstone disease patients.
Cholecystectomy does have a favourable
effect on the lipid profile of patients, especially
triglyceride and cholesterol level. Still the
changes in the profile of some serum lipids
following  cholecystectomy remain an
issue of controversy. We recommend long-
term follow-up of these patients with the
multicentric study.
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