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Abstract:

Introduction: Stress in the Biological sense is the interaction between damage & defense. Anything that causes
stress endangers life unless it is counteracted by adequate adoptive response. Conversely anything endangers life
causes stress and adaptive responses. Adaptability and resistance to stress are fundamental requisites for life and
very vital organ and function participate in them.

Aims: To assess the preoperative value of serum cholesterol in different elective surgical operations.
Methodology: This study was done in surgical department of J.A. Group of Hospitals from May 2019 to April
2021. In study 40 normal subjects were taken for serum cholesterol estimation. Serum cholesterol was estimated
in 100 patients who were taken for various surgeries in respect of age, sex, and social status. The patients were
categorized under three groups, group A - patient who underwent operation lasting for 1/2 an hour or less, group
B - those with operations lasting between half an hour to 1% hour, group C - operations lasting for more than 1%
hour.

Results: Serum cholesterol value in normal healthy individuals was ranged from 124 to 240. Serum cholesterol
level falls to its maximum on the first postoperative day in all cases of group A, B and C except 3 cases in group
C in which maximum fall was observed on 3rd postoperative day.

Conclusion: The more the surgical stress slower was the recovery.
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Introduction

Stress in the Biological sense is the interaction
between damage & defense. Anything that causes
stress endangers life unless it is counteracted by
adequate adoptive response. Conversely anything
endangers life causes stress and adaptive responses.
Adaptability and resistance to stress are
fundamental requisites for life and very vital organ
and function participate in them. Stress includes
variety of adverse condition, which tends to harm
the organism. Stress may develop suddenly and be
short lasting or develop very long time or it may be
overwhelming, ending in death. The effect may be
mild or severe, they may develop quickly or
gradually and may be short lasting or prolonged
depending upon the type of stress. Surgical stress is
the combination of nervous and traumatic stress
enhanced by bleeding, handling of viscera, shock
and anesthesia.

The surgical stress appears to be one of the most
important facts disturbing the ‘mileu inferior’.
Surgical operation on an individual is paramount to
trauma willfully inflicted on an individual. The
response of the body to this kind of stress is more
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or less akin to the metabolic response after an
injury to the body.

This type of reaction is a normal physiological
process. Release of ACTH during stress was found
to be associated with decrease in the Serum
Cholesterol ~ (Kyle, Hess, Walsh, 1996)
demonstrating a close relation between the serum
cholesterol levels and stress. Through some
unknown pathway, a stimulus travels from the site
of injury or area of surgical operation to the
anterior pituitary. The pituitary and hypothalamus
are simulated in the condition of stress and
discharge of ACTH and somatotrophic hormone is
thus begun. Somatotrophic hormone acts directly
on tissues while called as pro-phogistic corticoids
(PC) and glococoticoids also called as
antiphologistic corticoids (AC). Cholesterol is
present in blood plasma of human beings in two
forms partly in the two forms partly in the free state
and partly esterified with fatty acids. These being
respectively known as “free cholesterol” and “ester
cholesterol” which together forms total cholesterol
content.
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In the blood plasma of normal persons cholesterol
level varies from 150-250 mg. Per 100 ml. of this
60-80% is present in the esterified form and 20-
40% exists in the free fraction. Cholesterol or its
esters are present in cytoplasm of all the cells and
the word derives its name form “Chole-bile”,
“Sterol — solid” — bile being the rich source.
ACTH, which is through to be released in increased
amount during stress has been shown in normal
persons to be associated with a marked depression
of serum Cholesterol (Kyle, Hess, Walsh, 2002). S.
Cholesterol & surgical stress are closely related to
each other.

The association between the two variables has been
shown in many studies conducted in the past. These
studies have shown a declined in the S. Cholesterol
level with the surgical stress in an individual. We
have also conducted a study in patients admitted in
surgical wards of J.A. Hospital Gwalior & S.
Cholesterol level was measured in relation to the
duration of surgical stress. Inference were drawn
which were significant & were outline in the
conclusion of this thesis.

Aims & Objective

1. To assess serum Cholesterol concentration in
normal healthy individual.

2. To assess the preoperative values of Serum
Cholesterol in different elective surgical
operation.

3. To determine variations in the level of Serum
Cholesterol in post-operative period in —patient
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undergoing elective surgery.
Material and Methods

The present work is based on the investigations
(Serum Cholesterol) carried out on the patients
admitted in surgical wards of J.A. Group of
Hospitals, Gwalior- (MP) from May 2019 to April
2021. 100 patients were selected from the
admissions to the surgical service. No patients were
included for study if significant complicating
diseases were detected by history, physical
examination or laboratory tests.

The patients were categorized under three groups:

Group 'A' - Including patients who underwent
operation lasting for %2 an hour or less.

Group 'B' - Those with operation lasting between
half an hour to 1% hour.

Group 'C' - Comprising patients with operations
lasting for more than 1% hour.

Selection of Normal: Prior to the study of the
patients, estimations were done in normal
individuals, males and females to establish the
normal Serum Cholesterol level.

Principle: The cholesterol is estimated by means
of a modified “Liberman-Burchard” reaction. This
comprises of the production of a red colour when
acetic acid solution of certain sterols is treated with
ferric chloride and sulphuric acid (Zhatkis, Zak and
Boyle, 1997).

Results

Table 1: For average normal values of S. Cholesterol in mgm. % in different age groups

Sr. No. Age in years NO. of Cases Range Average values of S.
Cholesterol in mgm %
1. 0-12 years 11 125-159 146
2. 13-20 years 2 155-185 167
3. 21-30 years 15 163-217 186
4. 31-40 years 3 185-213 201
5. 41-50 years 7 203-241 216
6. 51 and above 2 211-223 217

The highest average value of S. Cholesterol 217 mg.% were observed in individuals above 51 years of age while
the lowest value (146 were observed in the 15" age group up to 12 years.

Table 2: Showing Average Normal Value of Serum Cholesterol in Sex Groups

Sr. Age Group Male Female
No. No. of cases | Average S. Cholesterol | No. of | Average S. Cholesterol in
in mg % cases mgm. %

L. 0-12 yrs 8 142 3 151

2. 13-20yrs 1 160 1 170

3. 21-30yrs 7 195 8 176

4. 31-40yrs 2 212 1 192

5. 41-50yrs 5 227 2 204

6. 51-and above 1 223 1 212
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Table 3: Showing Relation of Serum Cholesterol with the Nature of Work

Sr. No. Nature of Work No. of Cases Range of S. Cholesterol Average Value of S.
Cholesterol

1. Sedentary Work 12 163-241 204

2. Moderate Work 17 173-207 189

3 Active Work 11 125-217 168

The highest average value 204 mg% were observed in sedentary individuals ranging between 163-241% while
the lowest value 168mg% with range of 125-217mg% were observed in individuals with active work.

Table 4: Showing Average Value of S. Cholesterol at various interval in relation to age group & duration
of surgical trauma in group A (Op within 30 min)

S. No. Age Group No. of cases Average Value of S. Cholesterol in mg %
Pre-Operative Ist Post 1l Post Op. VIl Post Op.
Op. Day Day Day.

1. 0-12 10 149 133 139 147
2. 13-20 9 163 157 163 168
3. 21-30 3 197 170 182 194
4. 31-40 3 205 183 196 200
5. 41-50 2 187 151 162 188
6. 51& Above 3 202 184 195 203

Serum Cholesterol level was maximum was fall on the first operative day maximally being 4-36 mg %. The
Cholesterol level showed a gradual increase on the 3™ and 7" post-operative day reaching towards the pre-
operative value on the 7% post-operative day.

Table 5: Showing Average Value of S. Cholesterol at various interval in relation to age group & duration
of surgical trauma in group B (Op. %:-1% hrs)

S.No. | Age Group | No.ofcases | Average Value of S. Cholesterol in mg %
Pre-Operative Ist Post IIl Post Op. | VII Post Op. Day.
Op.Day | Day

1. 0-12 5 147 120 130 137
2. 13-20 11 156 130 146 150
3. 21-30 8 199 176 186 194
4. 31-40 1 184 168 182 186
5. 41-50 10 209 180 183 218
6. 51& Above |3 222 197 208 228

In group B, the cases subjected to surgical stress between -1 hours showed a fall in the level of serum
cholesterol in all the age groups from 18 mg% to 54%. The highest fall (54 mg %) was observed in 21-30 years
of age. there initial preoperative values. The serum cholesterol level showed a gradual rise attaining nearly
preoperative values on 7th postoperative day accept in cases between the age group of 21-30 years both whose
initial preoperative values much higher as compare to the average values in the control group.

Table 6: Showing Average Value of S. Cholesterol at various interval in relation to age group & duration
of surgical trauma in group C (beyond 1% hrs)

S. No. Age Group No. of | Average Value of S. Cholesterol in mg %
cases Pre-Operative Ist Post 1l Post Op. VIl Post Op.
Op. Day Day Day.

1. 0-12 1 149 111 132 143

2. 13-20 5 148 121 129 140

3. 21-30 6 197 157 168 186

4. 31-40 9 195 158 179 188

5. 41-50 5 278 207 228 244

6. 51& Above 8 217 165 184 196

34 cases operated under group C that is those who operative day.

were subjected to operative trauma beyond 1%

hours. The fall in serum cholesterol level was Discussion

maximum on the first operative day ranging. Stress is the sum total of all non-specific changes
Between 27.71 mg% in the different age groups caused by function or damage, it is fundamentally a
however, the maximum fall in the age group physiological response to stimulus, re-establish the
between 41-50 years was observed on 1st post- normal state. It includes a variety of adverse
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conditions, which tend to harm the organisms. It
may develop suddenly and be short lasting or
develop very gradually and act for long time, or it
may be overwhelming ending in death. The effects
may be mild or severe.

In the present study of the control group, the Serum
Cholesterol level showed a variation in the average
values in different age groups. It was observed that
with advancing age the Serum Cholesterol level
also rises. In our observations the minimum
average value of 145 mgm%, above 51 years of
age. Biorck G [1], Dreyfuss [2], stated that plasma
cholesterol was low at birth about 50 to 100
mgm%, increasing rapidly within a few days to
about 20 to 25 mg. below that of the normal adult
level and this level was maintained till
adolescences, between 17 to 30 years, the average
cholesterol concentration was raised by about 2
mgm% per year. Our results are in accordance with
these findings, as we have observed a rise of 1.7
mgm% per year between 21 to 30 years of age. The
level continues to increase reaching the maximum
in the 6th decade. Frideman M et 1998[3] observed
slight increase (16 mgm%) in the values of the total
Serum Cholesterol between the ages of 20-50
years.

The sex had a definite relationship in the serum
cholesterol levels. Upto 20 years of age the level
was higher in the females while after 21 years of
age the level was higher in the females while after
21 years of age the cholesterol level was on a lower
side than the males of the same age group. The
differences between the level of males and females
ranged between 4 to 22 mgm%. In the age groups
up to 20 years and beyond 51 years of age the
different ranged between 4 to 12 mgm%.
Padmavati reports the difference in the males and
females level in different age groups between 2 to 6
mgm%. The level in the females was low than the
males in all age groups. However, our observation
are not in close proximity to the above cited
observations. Much controversial results have been
reported in case of fem Lewis set al found that the
Serum Cholesterol rose more gradually in women
between 20 to 40 years and above this age it
continued to rise. Kanter SL 2004 found the mean
cholesterol values to be 169 mgm% for males and
178 mgm% for females [4].

The difference in the two sexes may be due to the
hormonal effect. Testosterone the male sex
hormone has no influence on cholesterol
metabolism, but female sex hormones, oestrogen
and progesterone exert some influence on the
plasma cholesterol level. This hormonal influence
was the cause of low cholesterol level in females of
childbearing age.

Diet and the social status which on the whole
affects the dietary intake of an individual has a
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definite bearing on the Serum Cholesterol level. In
our observations the average values for vegetarians
and non-vegetarian and 178 and 193 mgm and the
individuals with higher social status showed high
Serum Cholesterol values as compared to the low
social status. The results being 211, 183 and 163
mgm and for higher social status, increase activity
of the individual, the serum cholesterol showed a
decrease. The social status of individuals has got a
definite bearing on the serum cholesterol level of
the individual. Better the social status, higher was
the serum cholesterol. Recovery towards the pre-
operative value begins after the maximum fall and
it was gradual in consecutive post-operative days. It
was concluded that more the surgical stress slower
was the recovery. Serum cholesterol level was
definitely influenced by the type of work the person
was engaged in. Amongst active physical workers
the fluctuation of serum cholesterol level in post-
operative period was much less than in patients
with sedentary habits.
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