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Introduction

In a medical or biological context stress is a physical, mental,
or emotional factor that causes bodily or mental tension.
Stressors can be external (from the environment,
psychological, or social situations) or internal (illness, or
from a medical procedure). [1]

Surgical stress is the systemic response to surgical injury and
is characterized by activation of the sympathetic nervous
system, endocrine responses as well as immunological and
haematological changes. The more the external stimuli i.e.
incision size and tissue handling in this case, more is the stress
response, which leads to delay in recovery of patient post
operatively.

Laparoscopy, also called key-hole surgery or minimal access
surgery, allows the surgeon to access the abdomen and pelvis
without making a large incision in the skin. In conventional
open surgical procedure because of larger incision and more
handling of internal organs, the patient believed to have
increased level of pain and longer recovery time, hence more
stress.

Laparoscopic interventions have been increasingly used in
surgical practice in recent years. The reported advantages of
the laparoscopic approach in adults are: less wound infection,
shortened postoperative recovery, less postoperative
analgesic requirement and a faster return to normal activities.

In spite of the advancement in minimally invasive surgery,
and it becoming standard of care for cholelithiasis and
appendicitis, open (tension free mesh) repair for hernia
continues to be the gold standard as the beneficial effects of
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laparoscopic repair must be achieved with better maintenance
of cardiorespiratory, metabolic and endocrine homeostasis.

Majority of our patients belonged to tribal population (due to
geographical location of Udaipur being in the tribal belt of
Rajasthan, India) among whom the concept of laparoscopic
surgery is still relatively new and it was difficult to get them to
consent to laparoscopic surgery (esp. for hernia repair), as for
them and their relatives, the open procedures have stood the
test of time.

In an attempt to identify whether laparoscopic surgery is truly
beneficial to the patients and thus in turn to understand the
rationale behind the view of local population, in this case
series of 50 patients we evaluated the difference between the
stress response using 11 parameters in conventional open
procedure versus laparoscopic surgery for cholelithiasis,
appendicitis, hernia repair.

Materials and Methods

This is a prospective, observational and analytical case series
study among 50 patients of cholelithiasis, appendicitis and
inguinal hernia divided into 2 groups, Group-A (Open
Procedures — 27 patients) and Group-B (Laparoscopic
Procedures — 23 patients), to determine the less stressful
procedure between open and laparoscopic surgery in patients
of cholelithiasis, appendicitis and inguinal hernia, conducted
in a tertiary care teaching institute at Department of General
Surgery, Rabindra Nath Tagore Medical College and
Maharana Bhupal Government Hospital, Udaipur. 313001.
Rajasthan.

To measure the stress response between the two groups,
following parameters were recorded at the time of admission,
6 hours and 24 hours after surgery and were analysed
statistically for significant difference and correlation between
the groups:

A) Physical parameters - pulse, blood pressure recorded as
Mean Arterial Pressure, temperature and respiratory rate
B) Laboratory parameters via blood samples - serum
cortisol, serum glucose, C-reactive Protein, interleukin-6,
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prolactin and total leukocyte count.

C) Psychological Parameter recorded as pain score using
Visual Analogue Scale. Patients were asked to score their
pain on a scale of 0 to 10 with 0 being least or no pain while 10
being maximum/unbearable pain.
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Statastical Analysis

The presentation of the Categorical variables was done in the
form of number. On the other hand, the presentation of the
continuous variables was done as mean + SD and median
values. The following statistical tests were applied for the
results:

1. Thecomparison of the variables which were quantitative
innature were analyzed using Independent t test.

2. The comparison of the variables which were qualitative
in nature were analyzed using Chi-Square test/Fisher's Exact
test.

The data entry was done in the Microsoft EXCEL spreadsheet
and the final analysis was done with the use of Statistical
Package for Social Sciences (SPSS) software ver. 21.0.

For statistical significance, p-value of less than 0.05 was
considered as significant

Results

50 patients were studied in this case series to analyse the stress
response between patients undergoing open procedures
(Group A) and those undergoing laparoscopic procedures
(Group B). The difference between the two groups in context
of all the 11 stress parameters taken into account was
statistically insignificant in the pre-operative period (p-value
>0.05).

There was no statistically significant difference between the 2
groups in terms of age (p-value=0.779) and sex (p-
value=0.615)

The mean operating time in patients undergoing open
procedure (55.2422 minutes) was significantly lower (p-
value=0.004) as compared to those undergoing laparoscopic
procedures (76.8+28.8minutes) (Table 3).

Among the physical parameters(table 1)Mean + SD of pulse
rate (per minute) at 6 hours post-operative, 24 hours post-
operative period in group A was 96.22 £ 7.65, 88 +

6.2respectively which was significantly higher as compared
to group B (82.96 + 7.83(p-value<0.001), 82 + 7.63 (p-
value=0.003) respectively). It was also observed that 6
hours after surgery Mean Arterial Pressure (in mm Hg) of
Group A patients fell while in Group B, the MAP had risen
(however the difference was statistically not significant, p-
value=0.254)

However at 24 hours after surgery, Mean Arterial Pressure
of Group A patients had risen with Mean Arterial Pressure
being significantly higher in Group A patients (p-
value<0.001). Mean + SD of the body temperature (°F) at 6
hours post-operative and 24 hours post-operative period in
group A and in group B were compared and no significant
difference was found between them (p-value 0.566 and
0.702 respectively).Like the body temperature, the changes
in respiratory rate (per minute) were not statistically
significant in the post-operative period when compared in
both the groups. (p-value 0.501 and 0.677 at 6 hours and 24
hours post-operatively).

When laboratory values (Table 2) were analysed, it was
observed that Serum Glucose (mg/dl), C-Reactive protein
(mg/1), Interleukin-6 (pg/ml) and Total Leukocyte Count
(/mm3) were all significantly higher in Group A as
compared to Group B at 6 hours and 24 hours post-operative
periods. Though the mean Serum Cortisol (mcg/dl) level
was higher in Group A patients throughout the observed
post-operative period, the difference was significant only at
24 hours. On the other hand there was no significant
difference between the two groups in terms of Prolactin
(ng/ml) levels.

Psychological parameter recorded as pain score using
Visual Analogue Scale was assessed in both the groups and
there was no statistically significant difference in the early
post-operative pain between the two groups. (p-value at 6
hours=0.264). However after 24 hours, pain was
significantly lower in Group B patients; p-value at 24
hours=0.008) (Table 3).

The incidence of post-operative surgical site infection was
significantly lower (p-value=0.024) in Group B patients (2
vs. 10 in Group A; Table 3). Concurring with the above
findings of surgical site infection, Group B had significantly
shorter post-operative hospital stay (3.48 + 1.41days) vs.
4.48 + 1.55 days in Group A (p-value=0.021; Table 3)

Table 4 shows the effect of general anaesthesia and
spinal/regional anaesthesia on the variables of cortisol and
glucose and shows no significant difference of the effect of
anaesthesia on these two variables in the post-operative
period. (p-value>0.05)
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Table 1

Physical Parameters Group A Group B p-value Per;?;e d
Pulse per minute
pre-operative 79.78 £8.62 | 78.96+9.92 0.755 t test;0.313
6 hours post -operative 96.22+7.65 | 8296+7.83 | <0001 | ttest;6.042
24 hours post _Qperaﬁve 88+£6.2 82+7.63 0.003 t test;3.068
Blood Pressure as MAP in mm Hg
pre-operative 96.2+9.34 96.58 £9.96 0.889 t test;0.14
6 hours post-operative 94.42+9.02 | 97.42+9.35 0.254 ttest;1.153
24 hours post -operative 106.07+5.4 | 93.88+5.79 | <0.0001 | ttest;7.695
Temperature in °F
pre-operative 98.44+0.5 98.47+0.41 0.851 t test;0.189
6 hours post -operative 98.72+0.29 | 98.77+0.22 0.566 t test;0.578
24 hours post -operative 98.4+0.43 98.36 £0.27 0.702 t test;0.384
Respiratory Rate per minute
pre-operative 1748+ 1.4 17.61 +1.12 0.727 t test;0.351
6 hours post -operative 1926 1.4 19+1.28 0.501 t test;0.678
24 hours post -operative 17.3+091 17.43+1.41 0.677 t test;0.418
Table 2
Test
Laboratory Parameters Group A Group B p-value | Performed
Serum Cortisol (mcg/dl )
pre-operative 10.24+4.8 10.71+3.13 0.69 t test;0.4
6 hours post -operative 22.77+12.16 18.65+13.74 0.266 ttest;1.124
24 hours post -operative 2235+21.61 1043 +£6.41 0.01 t test;2.73
Serum Glucose (mg/dl )
pre-operative 10641+£21.8 | 103.83+1891 | 0.659 t test;0.443
6 hours post -operative 144.07+£3798 | 1253+25.76 0.049 t test;2.008
24 hours post _-operative 1474442822 | 12748+14.05 | 0.002 t test;3.235
C-Reactive protein (mg/l )
pre-operative 25.08 +80.36 6.37+7.04 0.239 ttest;1.204
6 hours post -operative 19.17£15.05 11.01£11.38 0.038 t test;2.134
24 hours post -operative 80.38 +51.17 49.2+43.65 0.026 t test;2.296
Interleukin -6 (pg/ml )
pre-operative 14.48 £13.73 13.07+9.48 0.68 ttest;0.415
6 hours post -operative 92.89+90.1 30.08+16.22 0.001 t test;3.556
24 hours post -operative 57.07+31.12 | 29.17+26.61 0.001 ttest;3.375
Prolactin (ng/ml)
pre-operative 19.19+10.52 30.03+26.3 0.074 t test; 1.855
6 hours post_-operative 2893+ 19.2 255+13.95 0.469 ttest;0.73
24 hours post -operative 19.7+11.64 2535+21.67 0.246 ttest;1.172
Total Leukocyte Count (/mm %)
9922.96 + 9186.96 0.262 ttest;1.134
pre-operative 2146.18 2442.48
14009.63 + 11393.48 + 0.013 t test;2.58
6 hours post -operative 4285.35 2830.85
12200+ 9952.61 £ 0.015 t test;2.530
24 hours post -operative 3809.92 2056.62
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Table 3

Test
Parameters Group A Group B p-value Performed
Mean Duration of Surgery (in 092+037 [128+048 0004 |ttest;2.997
hours)
Visual Analogue Score
pre-operative 2.78+2.94 2.96 +2.88 0.829 t test;0.216
6 hours post -operative 4.78+1.67 422+1.83 0.264 ttest;1.13
24 hours post -operative 2.22+1.31 1.35+0.83 0.008 t test;2.759
Surgical Site Infection
present 10 (37.04%) |2 (8.70%) 0.04 Fisher
absent 17 (62.96%) |21 (91.30%) | Exact test
Post-operative hospital stay (in 4484155 348+ 141 0.021 t test;2. 374
days)
Table 4
Parameters Mean Std. t test -value
Deviation P
General
Serum Cortisol Anaesthesia 1100 247
. - 0.288 0.775
pre-operative Spinal 1061 518
Anaesthesia ‘ )
General 10082 12.96
Serum Glucose Anaesthesia
pre-operative Spinal 1036 0.307
Angesthesia 107.52 24.17
General
Serum Cortisol Anaesthesia 2216 1465
. - 0.715 0.479
6 hours post-operative | Spinal 19.00 1318
Anaesthesia ) '
General 127.35 245
Serum Glucose Anaesthesia
. - 0.26 0.796
6 hours post -operative | Spinal 125.00 3078
Anaesthesia ' )
Serum Cortisol inenazgtllllesia 1343 8.11
24 hours post- Spinal 1.325 0.193
operative Anaesthesia 10.46 6.05
Serum Glucose gf;ggiesia 132.82 22.82
24 hours post - Spinal 0311 0.758
operative sthesia 130.87 16.96
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Discussion

A surgery is said to be less stressful on the body if the changes
produced in the sympathetic nervous system, endocrine
responses as well as immunological and haematological
systems are minimal. Thus an ideal surgery should also be
easier to execute so as to cause less tissue damage and take
less operating time, and hence in turn less stress to the
patient's body. In that context, open tension free mesh repair
proposed by Lichtenstein [2] continues to remain the gold
standard till date for hernia repairs in spite of the advancement
in minimally access surgery, which has become the standard
of care for patients of cholelithiasis and appendicitis world
over.

In our study, the mean operating time in patients undergoing
laparoscopic surgery was significantly higher compared to
those undergoing open repair similar to several other
studies[3-11]. Contrary to our results, Eklund et al[ 12] refuted
any claims regarding the difference in operating time between
the 2 types of repair in cases of hernia, while another
study[13] though acknowledging the fact of longer operating
time during initial phase of surgical career concluded
laparoscopic surgeries took lesser time in case of
cholecystectomy. Similarly, certain studies found shorter
operating times for laparoscopic appendicectomy even in the
cases of complicated/perforated appendix. [14-16]

The analysis of physical parameters between the two groups
showed no statistical difference in terms of body temperature
and respiratory in the post-operative periods i.e. p-value>0.05
for both. A general trend though was observed in both the
groups that the mean body temperature rose slightly within
first 6 hours and then returned towards original pre-operative
values at 24 hours after surgery.

Difference was noted between the pulse rates of the two
groups, with that of Group A being significantly higher than
that of Group B in both the post-operative time intervals (p-
value <0.001 and 0.003 respectively). There was also
difference in the blood pressures recorded as Mean Arterial
Pressure (MAP) between the two groups. The MAP fell in
Group A patients at 6 hours post-operative period but when
compared to Group B - in whom the MAP had risen, this
difference was not statistically significant. However at 24
hours after surgery, MAP of Group B patients returned
towards pre-operative values, while that of Group A patients
had risen with MAP being significantly higher in Group A
patients (p-value <0.001). These changes can be probably
explained by the effects of spinal anaesthesia in majority of
the patients of Group A patients which is known to decrease
the blood pressure[17] and produce continued analgesia in the
early post-operative period.[ 18]

Laboratory parameters (Table 2) were significantly higher
among the Group A patients with the exception of prolactin,
which did not differ significantly between the two groups.
The pain (Table 3) was significantly lower in group B patients
24 hours post-surgery. Conforming to our above findings,
surgical site infections and post-operative hospital stay (Table
3) was significantly lesser in Group B patients as compared to
those in Group A (p-values 0.024 and 0.021 respectively).
Previous studies in this field which had observed one or more
of'the parameters analysed by us concurred with our findings.
[7,9-10,13-14,19-26]

However, it is important to bring to notice that the patients of
hernia did not comply with above trends of change in
laboratory and psychological parameters and surgical site
infections between the Group A and Group B patients and the
difference between the two groups of inguinal hernia patients
was not statistically significant in terms of above mentioned
parameters. However, Group B patients of inguinal hernia
had a significantly longer hospital as compared to their Group
A counterparts (p-value=0.022), probably due to familiarity
of the operating surgeons with the open repair, its
complications and management. Very similar to the results
obtained in our study, a prospective comparison of metabolic
and inflammatory responses after laparoscopic and open
inguinal hernia operations in 20 patients[27] showed that
changes in the plasma levels of cortisol, growth hormone and
prolactin - measured preoperatively and at fixed intervals up
to 120 hours postoperatively - showed no statistically
significant difference between the two groups. No significant
changes in IL-6 levels were recorded in any group. Akhtar K
et al. [27] however reported that changes in CRP levels were
significantly higher (P< 0.006) in open hernia patients.
Authors of previous studies have had varied results regarding
the post-operative complications between the two groups,
some suggesting laparoscopic group faring better[6,12] while
others vice-versa[28]. Although some recent studies have
shown that Laparoscopic hernioplasty (TAPP) is superior to
Lichtenstein tension-free hernioplasty in terms of
postoperative pain, hospital stay and return to daily
activity[3] and may even be surgery of choice for unilateral
inguinal hernia repair[3,29-31].

Since laparoscopic surgeries in our study had longer duration
as compared to open surgeries, also to be taken into
consideration while comparing the stress response between
the two groups should be the effect of anaesthesia as general
inhalation anaesthesia used in laparoscopic and open
cholecystectomy patients produces a different stress response
in body when compared to regional or local anaesthesia that is
used during open hernia repair surgeries and appendectomy.
Hence, a comparison of the effect of different types of
anaesthesia (spinal/regional anaesthesia in open cases with

The Sri Lanka Journal of Surgery 2023; 41(1): 11 -17

15



the exception of cholecystectomy and general anaesthesia in
all laparoscopic surgeries) on the two groups was made using
the two significantly affected variables of glucose and
cortisol, excluding the patients of open cholecystectomy
which was the only open surgery performed under general
anaesthesia (Table 4). It was observed that these variables did
not differ significantly in the post-operative phase at 6 hour
and 24 hour intervals between those who underwent surgeries
under regional anaesthesia compared to those who underwent
surgeries under general anaesthesia.

Another consideration could be given to the fact that clean-
contaminated cases are mixed with clean cases in both the
groups. We would like to point out that number of clean
contaminated cases were same between both the groups,
thereby alleviating it as a confounding factor.

Follow up is needed post discharge to document the incidence
oflong term complications.

Conclusion

To conclude, laparoscopic surgery causes lesser stress
compared to open surgery on the human body, and has the
calibre to be the gold standard for cholelithiasis and
appendicitis. However, further research is required to
establish it as the standard of care for hernia repairs, where
open hernia surgery based on the principles laid down by
Lichtenstein continues to be the corner stone of hernia repair
because of the following reasons:

1. Smallsample size.

2. Longer duration of surgery in laparoscopic repair as
learning curve for the same is longer.

3. Difference in anaesthesia between the two groups:
region or local in open group while general anaesthesia in
laparoscopic group.

Further detailed studies with greater sample size, taking into
account the anaesthetic factors and long-term complications
arerequired in future.

Even though the tribal population of Udaipur is embracing
the newer advancements in the field of surgery as the standard
of care for cholelithiasis and appendicitis, for the time being,
open hernia repair continues to be a more popular option
amongst the local population.
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