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All over the world, laparoscopic cholecystectomy (LC) is 
supposed to be a �rst line treatment for complicated bile 
stones and is regarded as the minimally invasive surgery 
with shor t hospital  stay,  minimal  scar,  reduced 
postoperative pain, lower costs, early return to normal 
routine works in comparison to open cholecystectomy [1, 
2]. The stress response in various surgical procedures 
causes the release of stress hormones as a normal 
physiological stimulus, regulation of metabolic and �uid 
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balance, negative nitrogen balance and augmented release 
of acute phase reagents [3, 4]. After surgical incision; 
various stimulatory events occur including in�ammatory 
cytokines depending on the size of the injury [5, 6]. The 
acute phase reactant is CRP which is a sensitive 
in�ammatory marker and plays a very important role in 
in�ammation [7]. Various researches have shown that in 
open cholecystectomy there is a stronger stress response 
than laparoscopic cholecystectomy [8]. Shukla and his 
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I N T R O D U C T I O N

E n d o m e t r i o s i s  i s  a  c h r o n i c  i n � a m m a t o r y  d i s e a s e  d e � n e d  a s  t h e  p r e s e n c e  o f  e n d o m e t r i u m - l i k e  t i s s u e  o u t s i d e  t h e  u t e r u s  w h i c h  i s  r e s p o n s i v e  t o  t h e  e s t r o g e n  l e v e l s  i n  b l o o d  c i r c u l a t i o n .  O b j e c t i v e :  T o  c o m p a r e  t h e  e � c a c y  o f  l e t r o z o l e  v e r s u s  d a n a z o l  i n  p a i n  r e l i e f  i n  e n d o m e t r i o s i s .  M e t h o d s :  T h i s  r a n d o m i z e d  c o n t r o l l e d  t r i a l  w a s  c o n d u c t e d  a t  t h e  d e p a r t m e n t  o f  O b s t e t r i c s  &  G y n e c o l o g y ,  A y u b  T e a c h i n g  H o s p i t a l ,  A b b o t t a b a d ,  P a k i s t a n  f r o m  J a n u a r y  2 0 1 8  t o  

D e c e m b e r  2 0 2 1 .  P a t i e n t s  d i a g n o s e d  w i t h  e n d o m e t r i o s i s  w e r e  e n r o l l e d  a n d  d e t a i l e d  m e d i c a l  h i s t o r y  w a s  t a k e n .  P a t i e n t s  w e r e  r a n d o m l y  d i v i d e d  i n t o  e i t h e r  L e t r o z o l e  ( n = 1 2 0 )  o r  D a n a z o l  ( n = 1 2 0 )  g r o u p .  B o t h  t r e a t m e n t  g r o u p s  w e r e  e v a l u a t e d  a f t e r  3  m o n t h s  o f  t r e a t m e n t  a n d  e � c a c y  w a s  c o m p a r e d  i n  t e r m s  o f  p a i n  r e l i e f  i n  p a t i e n t s  o f  e n d o m e t r i o s i s .  R e s u l t s :  I n  a  t o t a l  o f  2 4 0  p a t i e n t s ,  t h e  m e a n  a g e  w a s  2 8 . 3 0 ± 4 . 7 6  y e a r s .  T h e  m e a n  e n d o m e t r i a l  c y s t  s i z e  w a s  

2 . 4 8 ± 1 . 1 4  c m .  A t  b a s e l i n e ,  m e a n  v i s u a l  a n a l o g  s c a l e  ( V A S )  s c o r e  w a s  r e c o r d e d  a s  5 . 4 6 ± 1 . 0 9  p o i n t s  i n  l e t r o z o l e  g r o u p  a n d  5 . 2 8 ± 1 . 0 1  p o i n t s  i n  d a n a z o l  g r o u p  ( p = 0 . 1 8 6 ) .  A f t e r  t h r e e  m o n t h s  o f  t r e a t m e n t ,  t h e  m e a n  V A S  s c o r e  w a s  2 . 9 4 ± 1 . 9 6  p o i n t s  i n  l e t r o z o l e  g r o u p  a n d  3 . 9 9 ± 1 . 9 0  p o i n t s  i n  d a n a z o l  g r o u p  ( p = 0 . 0 0 2 ) .  R e l i e f  o f  s y m p t o m s  w a s  o b s e r v e d  i n  1 1 4  ( 4 7 . 5 % )  w o m e n  a n d  m o r e  p a t i e n t s  r e p o r t e d  r e l i e f  o f  s y m p t o m s  i n  l e t r o z o l e  g r o u p  ( 6 5  p a t i e n t s )  t h a n  t h e  d a n a z o l  

g r o u p  ( 4 9  p a t i e n t s )  ( p = 0 . 0 3 9 ) .  C o n c l u s i o n :  L e t r o z o l e  w a s  m o r e  e f f e c t i v e  a s  c o m p a r e  t o  d a n a z o l  i n  r e l i e f  o f  p a i n  i n  p a t i e n t s  w i t h  e n d o m e t r i o s i s .

Laparoscopic cholecystectomy (LC) is supposed to be a �rst line treatment for complicated bile 

stones and is regarded as the minimally invasive surgery. Objectives: To determine the levels of 

CRP as a measure of stress response after open and Laparoscopic cholecystectomy. Methods: 

A total of 120 patients of both genders aged 20 years or above with fever, abdominal pain, 

vomiting, nausea and anorexia with symptomatic gall stone were chosen. Laboratory tests, 

ultrasound and chest radiography were carried out to verify the diagnosis of cholecystectomy 

and prevent a negative abdomen exploration. The comparison of CRP levels between the two 

groups was done at 4, 8 and 24 hours. The values   of CRP in both procedures were compared with 

the t-test with P-0.000 taken as signi�cant. Results: The patients mean age was 36.09 ± 8.10 

years. There were 50 men and 70 women. Mean CRP was 7.20 ± 2.10 after 4 hours of laparoscopic 

cholecystectomy; however, after open cholecystectomy, it was 11.30 ± 1.80, CRP after 8 hours in 

LC was 13.50 ± 7.01 and 21.04 ± 2.14 after open cholecystectomy. The mean CRP levels in 

laparoscopic cholecystectomy after 24-hrs were 23.40 ± 7.92 and 34.81 ± 7.04 after open 

cholecystectomy. The most affected age group was 20-35 years in 39(32.5%) patients, 31-50 in 

47(39.2%) and 51-65 in 34(28.3%) patients. This study did not �nd postoperative complications 

or mortality. Conclusions: CRP is a valuable marker in determining the response to stress in 

subjects with laparoscopic and open cholecystectomy.
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Every year, laparoscopic cholecystectomy is the most 

commonly used procedures from over 500,000 operations 

with< 1.5% complication rate and a mortality below 0.1% [11, 

12].  In  comparison with open cholecystectomy, 

laparoscopic cholecystectomy has been a surgery since 

1991 due to less morbidity, mortality and earlier return to 

work [13,14]. CRP is a strong in�ammatory marker and is 

called the acute phase reactant. Various analysis has 

exhibited that CRP often increases in patients after 

laparoscopic cholecystectomy due to pneumoperitoneum 

and abdominal lift as well as in open cholecystectomy 

postoperatively [15, 16]. Helander et al., found that surgical 

procedure or intervention is considered a form of trauma in 

itself, followed by an in�ammatory, hormonal and immune 

response [17]. It is known, however, that laparoscopic 

cholecystectomy is associated with smaller complications 

and stress for the patient and minimally invasive surgery 

[18]. In our study, most patients belonged to age groups 

from 21 to 35 and 35 to 50 years old, and the frequency of 

gall stones in women was higher than in men. This 

discovery is similar to the results of gallstones in previous 

studies [19, 20]. Our study also showed similar results of a 

reduced response to stress in patients with LC in 

comparison to open cholecystectomy. In our study, both 

groups were compared with the average CRP value with a 

statistically signi�cant correlation P-value of 0.000. Open 

cholecystectomy is an acceptable alternative to patients 

from the high -risk group or patients with complicated 

cholecystitis. Various anlaysis have revealed that the high 

preoperative CRP, the high number of TLC and the 

increased gallbladder thickness are related with a higher 
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M E T H O D S

friends found a signi�cant increase in CRP levels in the 
postoperative period with a statistically signi�cant value in 
LC in comparison to open cholecystectomy [9]. Cochrane's 
study conducted by Matovic and his friend showed a 
reduction in incidence of morbidity and stress response 
post-operatively in LC patients compared to open 
cholecystectomy [10]. Zhang et al., found in his system 
review that the levels of CRP release depend on the surgical 
injury extent and the degree of invasiveness of the 
procedure [11]. Krog and his friends also found a lower level 
of metabolic and stress response in LC patients in 
comparison to open cholecystectomy [12].  The purpose of 
this analysis was to determine the levels of CRP as a 
measure of stress response after open and Laparoscopic 
cholecystectomy.

This cross -sectional observation study was held in the 

surgical department of KMU IMS Kohat and THQ hospital, 

Kakki Bannu during the period from November 2021 to April 

2022. A total of 120 patients of both genders aged 20 years 

or above with fever, abdominal pain, vomiting, nausea and 

anorexia with symptomatic gall stone were chosen. From 

this study, patients with jaundice, serious infections or 

metabolic disorders, neurological or psychiatric diseases, 

coagulation disorders and patients who did not agree were 

excluded. The patient or his guardian have given informed 

consent to participate in this study. The patient's age, 

name, admission number, gender and surgery date were 

documented. The operation was performed by an 

experienced surgeon with over �ve years of experience. 

Two  g r o u p s  we r e  fo r m e d  w i t h  l o t te r y  m e t h o d ; 

Laparoscopic cholecystectomy was done in group 1 and 

open cholecystectomy in group 2. The lottery method was 

used to divide patients into groups. The comparison of CRP 

levels between the two groups was done at 4 hours, 8 hours 

and 24 hours. The upper reference limit for CRP was 3 mg/dl 

measured by the ELISA test. The data was analyzed with 

SPSS software version 20.0. The age of the patient is taken 

as continuous variable and duration of symptoms and CRP 

were expressed as the mean ± SD. Qualitative variables 

were expressed as frequency and percentage. The values 

  of CRP in both procedures were compared with the T test 

with P-0.000 taken as signi�cant. 

R E S U L T S
120 patients selected for laparoscopic and open 

cholecystectomy were included. The patients mean age 

was 36.09 ± 8.10 years shown in table 1. There were 50 men 

and 70 women. 

Features N(%)

Gender
Males

Females

Mean Age

50(41.7%)

70(58.3%)

36.09 ± 8.10 years

Age-Range in years
20-35

31-50

51-65

39(32.5%)

47(39.2%)

34(28.3%)

Table 1: Shows the demographic features of the patients

Mean CRP was 7.20 ± 2.10 after 4 hours of laparoscopic 

cholecystectomy; however, after open cholecystectomy, it 

was 11.30 ± 1.80, CRP after 8 hours in LC was 13.50 ± 7.01 and 

21.04 ± 2.14 after open cholecystectomy. The mean CRP 

levels in laparoscopic cholecystectomy after 24-hrs were 

23.40 ± 7.92 and 34.81 ± 7.04 after open cholecystectomy. 

The most affected age group was 20-35 years in 39(32.5%) 

patients, 31-50 in 47(39.2%) and 51-65 in 34(28.3%) patients 

shown in table 2. This study did not �nd postoperative 

complications or mortality.
CRP Levels

At 4hrs

At 8hrs

At 24hrs

Laparoscopic Cholecystectomy Open Cholecystectomy

7.20 ± 2.10

13.50 ± 7.01

23.40 ± 7.92

11.30 ± 1.80

21.04 ± 2.14

34.81 ± 7.04

Table 2: Shows the mean CRP values at various time intervals

D I S C U S S I O N

PJHS VOL. 3 Issue. 6 November 2022 Copyright ©  2022. PJHS, Published by Crosslinks International Publishers
204



DOI: https://doi.org/10.54393/pjhs.v3i06.307
Khattak IA et al.,

techniques: a randomized study with special 

reference to cancer patients. Anticancer Research. 

2017 Dec; 37(12): 6921-7. doi: 10.21873/anticanres. 

12156

Micić D, Lalić N, Djukić V, Stanković S, Trajković G, 

Oluić B, et al. In�uence of IL-6, TNF-α and hs-CRP on 

insulin sensitivity in patients after laparoscopic 

cholecystectomy or open hernia repair. Journal of 

Medical Biochemistry. 2018 Jul; 37(3): 328. doi: 10.15 

15/jomb-2017-0043

Koo BW, Oh AY, Ryu JH, Lee YJ, Han JW, Nam SW, et 

al. Effects of deep neuromuscular blockade on the 

stress response during laparoscopic gastrectomy 

Randomized controlled trials. Scienti�c Reports. 

2019 Aug; 9(1): 1-6. doi: 10.1038/s41598-019-48919-2

Micić D, Stanković S, Lalić N, Dukić V, Polovina S. 

Prognostic value of preoperative neutrophil-to-

l y m p h o c y te  r a t i o  fo r  p r e d i c t i o n  o f  s eve r e 

cholecystitis. Journal of medical biochemistry. 2018 

Apr; 37(2): 121. doi: 10.1515/jomb-2017-0063

Shukla U, Kumar M, Srivastava S, Srivastava S. A 

comparative study of modulation of neuroendocrine 

stress response by dexmedetomidine versus 

fentanyl premedication during laparoscopic 

c h o l e c ys te c to m y.  A n e s t h e s i a ,  E ss a ys  a n d 

Researches. 2020 Oct; 14(4): 589. doi: 10.4103/ 

aer.AER_22_21.

Matovic E and Delibegovic S. Adrenocorticotropic 

hormone (ACTH) and cortisol monitoring as stress 

markers during laparoscopic cholecystectomy: 

standard and low intraabdominal pressure and open 

cholecystectomy. Medical Archives. 2019 Aug; 73(4): 

257. doi: 10.5455/medarh.2019.73.257-261

Zhang N, Wu G, Zhou Y, Liao Z, Guo J, Liu Y, et al. Use of 

enhanced recover y after surger y (ER AS) in 

laparoscopic cholecystectomy (LC) combined with 

laparoscopic common bile duct exploration (LCBDE): 

a  c o h o r t  s t u d y.  M e d i c a l  S c i e n c e  M o n i to r : 

International Medical Journal of Experimental and 

Clinical Research. 2020 Sep; 26: e924946-1. doi: 

10.12659/MSM.924946

Krog AH, Thorsby PM, Sahba M, Pettersen EM, 

Sandven I, Jørgensen JJ, et al. Perioperative humoral 

stress response to laparoscopic versus open 

aortobifemoral bypass surgery. Scandinavian journal 

of clinical and laboratory investigation. 2017 Feb; 

77(2): 83-92. doi: 10.1080/00365513.2016.1268264

Moldal ER, Kjelgaard-Hansen MJ, Peeters ME, 

Nødtvedt A, Kirpenste�n J. C-reactive protein, 

glucose and iron concentrations are signi�cantly 

altered in dogs undergoing open ovariohysterectomy 

or ovariectomy. Acta Veterinaria Scandinavica. 2018 

Stress Response after Open and Laparoscopic Cholecystectomy

PJHS VOL. 3 Issue. 6 November 2022 Copyright (c) 2022. PJHS, Published by Crosslinks International Publishers
00

percentage of problems and a higher conversion rate of 

open cholecystectomy [21]. In patients with high CRP 

before surgery, Kingo et al., found that the frequency of 

transition to open cholecystectomy was higher [22]. 

Beliaev et al., also found that high CRP in serum 

signi�cantly increased the OC in comparison to patients 

with LC (8.88 ± 1.96% compared to 10.52 ± 1.96 mg) and came 

to the conclusion that LC was less traumatic [23]. Incision 

of the skin causes maximum tissue injury and is therefore 

responsible for the severity of the acute phase responses 

in OC. Therefore, LC prevents reduction of injury, reducing 

blood counts, length of stay in the hospital, and thus 

reducing the incidence, and thus lowering the CRP level 

[24].

C O N C L U S I O N S

CRP is a valuable marker in determining the response to 

s t re ss  i n  s u b j e c t s  w i t h  l a p a ro s c o p i c  a n d  o p e n 

cholecystectomy.
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