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Abstract

Background: Gallstone disease is a prominent healthcare burden worldwide and is managed
by laparoscopic cholecystectomy. The literature supports normalization of lipid profile after
cholecystectomy after one month of follow-up. However, the change on long-term follow-up
remains unascertained. The study examines the sustainability of lipid profile correction over
one year follow-up.

Methods: A cohort of 108 subjects undergoing laparoscopic cholecystectomy were enrolled.
Demographic details documented and values of fasting lipid profile at pre-operatively, one-
week, 6 months and 12 months post-operatively were noted. The mean values of all lipid profile
parameters were compared with the pre-operative levels.

Results: The first week post-operative follow-up only had significant increase in triglyceride
(p-value: 0.02). Although, at six-month follow-up values of total cholesterol and low-density
lipoprotein normalized (p-value: 0.01; 0.001 respectively), however, this correction was found
ephemeral at twelve-month follow-up with comparable levels of all parameters to the pre-
operative values.

Conclusion: Lipid profile values seem to normalize after laparoscopic cholecystectomy;
however, this correction seems fugacious on long follow-up. To sustain this rectification after
cholecystectomy, it is advisable to enfold lifestyle modifications which could prevent a
subsequent risk of future cardiovascular event.
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Background

Gallstones disease (GSD) is a benign composition. Supersaturation, bile

hepatobiliary manifestation associated with
dyslipidaemia [1]. It is a major healthcare
problem worldwide affecting 10-15% adult
population [1]. Biliary stones can be
cholesterol, pigmented, or mixed in
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concentration, nucleation, crystallization
and insufficient drainage of gallbladder are
some causes of biliary stones formation.
More than half of patients with gallstones
have underpinning dyslipidaemia [2].
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Functional correlation between lipid and
bile acids metabolisms has been
established. However, how
cholecystectomy transmutes lipid profile is
indecisive. Laparoscopic cholecystectomy,
a gold-standard procedure for symptomatic
gallbladder diseases, is assumed to improve
the deranged lipid profile at one week and
one month after surgery in the literature
[1,3-5]. However, long-term relationship
between cholecystectomy and serum lipid
profile remains dubious, hence, this study
will evaluate the effect of cholecystectomy
on lipid profile for a duration of 12 months.

Materials and Methods

A prospective study was carried out in a
tertiary care centre from 2019 to 2021 after
acquiring approval of the Institutional
Ethical Committee. An aggregate of one
hundred thirty-six patients in the age group
of 20-70 years, who underwent
cholecystectomy, were enrolled in this
study. Patient on lipid-lowering agents,
patients with renal failure, liver disease,
pancreatitis, cardiac  failure, morbid
obesity, hypothyroidism,
hemoglobinopathies, diabetic, pregnancy,
familial dyslipidemia,
immunocompromised and defaulters were
excluded from this study. After exclusion,
one hundred eight participants were
selected for the study (Figure 1). A detailed
history to appraise any risk factor was
pondered. Physical examination to evaluate
the general condition and vitals was
performed. Per abdominal examination
findings were recorded and gallstone's
presence was verified via ultrasonography.
After taking the written informed patient's
consent, laparoscopic cholecystectomy was
performed.

To compute the lipid profile, two milliliters
of fasting venous samples at preoperative, 1
week, 6 months and 12 months post-
operatively were taken under all aseptic
conditions. Serum was separated by
centrifugation  and  processed  for
biochemical valuation. Serum lipid profile
documented were serum total cholesterol
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(TC), high-density lipoprotein cholesterol
(HDL), low-density lipoprotein (LDL),
serum triglycerides (TG) and very low-
density lipoprotein (VLDL).

Statistical Analysis

Data was analysed using SPSS Statistics,
version 23 (IBM Corp., Armonk, NY; for
Windows). All qualitative variables were
expressed as frequencies and percentages,
and quantitative variables as mean and
standard deviation. The student paired t-test
was used to compare the preoperative mean
values of the lipid profile with different
follow-up values. P-value < 0.05 was
considered significant.

Results

In 108 cohort population, female to male
ratio was 2.3:1 comprising 82 (75.9%)
females and 26 (24.1%) males. Age of the
participants ranged between 20 and 69
years with the mean age of 46+18.6 years.
Females had a mean age of 41+19.3 years
and males had a mean age of 48+16.7 years.
Maximum participants were in the age
range of 35 and 55 years. The mean BMI of
the cohort was 27+4.1 kg/m? comprising
twenty-four patients having BMI above 30
kg/m?.,

The comparative analysis of lipid profile
with respective p-values is explained in
Table 1. Following are the descriptive
observations in relation to lipid profile:

Pre-operative assessment

The TC value of all participants ranged
between 115 mg/dL and 218 mg/dL. There
were 17 (15.7%) participants  with
abnormal values (>200mg/dL). The
maximum LDL value was 143 mg/dL and
minimum value recorded was 74 mg/dL.
Also, no patient had an abnormal LDL
preoperatively. The range of HDL was 36
mg/dL to 57 mg/dL and of VLDL was 10
mg/dL to 32 md/dL.

First follow-up

After one week post-operatively, serum TG
were found to be significantly increased (p-
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value: 0.02). The values of TC, LDL, HDL
and VLDL all showed a decrease in the

mean

values,

however,

were
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inconsequential (p-value: 0.48, 0.33, 0.11
& 0.85). (Table 1)
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Figure 1: Schematic representation of the study design.

Table 1: The comparative analysis of lipid profile values at 1-week post-operative
period. (p-value < 0.05 was considered as significant).

Parameter | Total Low Density | High Density | Triglyceride | Very Low-

(mg/dL) Cholesterol | Lipoprotein | Lipoprotein Density
Lipoprotein

Pre-operative | 155+ 34.7 | 106 + 27.2 47.3+9.7 100.7 +42.1 | 20.87 +9.4

Value

1 week 151 +26.1 |102+25.4 41.7 +8.9 112 +41.2 18+9.1

Post-op

p-value 0.48 0.33 0.11 0.02 0.85
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Second follow-up
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At 6 months post-operatively, TC and LDL levels were significantly lower compared to pre-
operative levels (p-value: 0.01 & 0.001). However, the levels of HDL were significantly
elevated from the pre-operative levels (p-value: 0.04). Though the levels of VLDL decreased

but values remained indecisive. (Table 2)

Table 2: The comparative analysis of lipid profile values at 6 months post-operative
period. (p-value < 0.05 was considered as significant).

Parameter | Total Low Density | High Density | Triglyceride | Very Low-

(mg/dL) Cholesterol | Lipoprotein | Lipoprotein Density
Lipoprotein

Pre- 155+34.7 | 106 +27.2 47.3+9.7 100.7 +42.1 | 20.87 +9.4

operative

Value

6 months 143 + 35.8 91 +34.2 54 +8.2 105.7+48.2 | 15+84

Post-op

p-value 0.01 0.001 0.04 0.67 0.57

Third follow-up

The levels of all the variables were lower than the pre-operative levels, though the result was
comparable. All participants were completely healthy after one year, also with no new

symptom or sign on examination. (Table 3)

Table 3: The comparative analysis of lipid profile values at 12 months post-operative
period. (p-value < 0.05 was considered as significant).

Parameter | Total Low Density | High Triglyceride | Very Low-

(mg/dL) Cholesterol | Lipoprotein | Density Density
Lipoprotein Lipoprotein

Pre-operative | 155+ 34.7 | 106 + 27.2 47.3+9.7 100.7 +42.1 | 20.87+9.4

Value

12 months 153+39.1 | 104 +25.9 50.5+8.9 103.4+549 |19+8.1

post-op

p-value 0.73 0.28 0.33 0.17 0.94

Discussion

GSD is a multifactorial manifestation of
altered environmental factors along with
predisposing genetic factors. Incidence
increases with age, however, it peaks
around third to fifth decade.[1] Similarly, in
our observations, most patients ranged
between 34 and 57 years.

In the present study, females outnumbered
males by 2.3 times, which is consistent with
other studies. This substantiates that female
have a higher risk of GSD occurrence [5,6].
Female gender preponderance, of two to
three folds, is probably due to frequent
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hormonal alterations and changes during
pregnancy. Also, oral contraceptives alter
the secretion of cholesterol and bile acids,
resulting in the supersaturation and an
increase in lithogenicity of bile [1].

Increasing life expectancy, sedentary
lifestyle, consumption of saturated fat,
diabetes mellitus, hypertension, smoking
and alcohol are associated risk factors
leading to  higher incidence  of
dyslipidaemia as a recent trend [7].
Dyslipidaemia further exacerbates risk of
development and  progression  of
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cardiovascular  disease. Therefore, it
necessitates preoperative lipid profile
assessment of all patients with GSD.

Serum TG levels significantly increased at
one-week interval, thereafter, the levels
decreased but with statistically insignificant
results at the six-months and 12 months.
Unanimously, this finding was shared by
many studies, however, they observed a
significant decrease even at one month
[8,9]. This is because TG act as an energy
source during the perioperative period.
Therefore, catecholamines, produced post
operatively augment lipolysis of adipose
tissues, causing raised TG and glycerol
levels [10].

Serum TC significantly decreased at six
months following cholecystectomy. The
literature also notices the decrease at
intervals ranging from one to six months
[3,5,8,11].  Cholecystectomy  favours
prompt circulation of bile acids owing to
increased enterohepatic ~ circulation.
Therefore, diminution of bile acid pool
ensues in the biliary system, which triggers
consumption of cholesterol for
replenishment of bile acid requirements.!?
Consequently, a surge in endocytosis of
cholesterol into liver befalls by over-
expression of the Apo B and Apo E
receptors [12]. In contrast, few studies
discerned a significant increase in TC levels
post-operatively [13]. However, their study
was retrospective and did not consider the
duration after cholecystectomy as a
variable.

Serum LDL cholesterol levels decreased
post-cholecystectomy and were found to be
statistically significant at six months
postoperatively. Many studies support
these findings [3,5,6,9]. After
cholecystectomy, the requirement of
cholesterol increases for replenishment of
bile acid pool. LDL functions to transports
cholesterol from the intestine (as
chylomicron remnants) to the liver. The
over-expression of the LDL-
Apolipoprotein B (ApoB)  receptor
escalates LDL endocytosis from the blood
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into hepatocytes for supply of cholesterol to
the intracellular cholesterol pool for bile
synthesis [12]. This elucidates the decrease
in LDL levels. However, few studies show
conflicting results, but that may be due to
difference in ethnicity, diet, inclusion of
confounding factors and retrospective
nature of these studies [4,13].

Serum HDL levels showed statistically
insignificant reduction at one week, a
finding supported by previous studies
[3,5,6,9]. Post-operative inflammation and
other factors, such as myeloperoxidase
mediated  oxidation, impairs HDL
production and HDL function. This can
elucidate its decrease in early post-
operative period [14]. However, its level
significantly increased at six months. As
HDL is the key factor for reverse
cholesterol transport from peripheral
tissues, therefore, liver release HDL into
bloodstream to replenish the bile acid pool
caused due to raised enterohepatic
circulation of bile [15]. This could be the
possible rationale of this finding.
Fascinatingly, serum VLDL level had
insignificant changes throughout the
follow-up of 12 months, analogous to
previous publications [5].

The most interesting finding of this study
was that though cholecystectomy changed
the lipid profile during the six months'
period but, at 12 months follow up, the
levels returned to comparable levels to
preoperative values. This contradicts the
conclusion of many studies with short term
follow up to consider cholecystectomy as a
procedure which normalises the lipid
profile. The explanation for this reversal
may be the recommencement of high
caloric, carbohydrate and lipid diet along
with the sedentary lifestyle by the patient.
As a result, studies noticed gain in weight
and body mass index (BMI) after
cholecystectomy [16]. Therefore, we
recommend following healthy diet and
routine cardiovascular drills after a
laparoscopic cholecystectomy to sustain the
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normalised
period.

lipid profile over prolong

Dyslipidemia is a strong predictor of future
cardiovascular event like stroke or coronary
artery  disease.  Post-cholecystectomy
improvement in lipid profile has been
expected to decrease the risk of these events
[17]. However, our study clearly shows that
dyslipidemia is multifactorial disease and
dependence on a procedure will be
unjustified. There is available literature to
show positive  association  between
cholecystectomy and cardiovascular risk or
metabolic syndrome [18]. Therefore, the
study validates restitution of lipid profile
after cholecystectomy, in-spite of this; we
accentuate  continuation of lifestyle
modifications to protract the effect of these
changes post-operatively.

Conclusions

Gallstone disease is amalgamated with a
deranged lipid profile, which improves
after cholecystectomy. However, this
improvement seems transitory with time,
hence, addition of lifestyle modifications
could help in sustaining these positive
effects of cholecystectomy, which might be
beneficial in the prevention of subsequent
cardiovascular event.
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