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ABSTRACT 

BACKGROUND 

Body responds to any trauma and surgery with ‘stress response’ in the form of metabolic and hormonal changes. Change in ‘Acute 

Phase Proteins’ (APP) like C-Reactive Proteins and Albumin occurs after surgery. Less injury induces less ‘acute stress response’ 

and good surgical outcome. Laparoscopic surgery produces less operative stress as compared to open laparotomy. Changes in 

albumin levels starts appearing much earlier than changes in levels of CRP. This study was conducted with an aim to compare the 

response kinetics & levels of acute phase proteins (APP) like C-reactive Proteins and Albumin and asses the accurate predictability 

of these makers in surgical outcome to the extent of surgical trauma. 

Aims & Objectives- To understand the behavior of stress response markers CRP and Serum Albumin in minimally invasive 

procedure lap-cholecystectomy versus open cholecystectomy and their predictability in clinical outcome. 

 

MATERIALS AND METHODS 

Settings & Design- This prospective randomized study was conducted on patients admitted in the Department of Surgery, Rama 

Medical College, Kanpur during May 2016 to April 2018. 80 Patients with diagnosis of chronic cholelithiasis were included and 

randomly divided in two groups, open-cholecystectomy (Group A) and lap-cholecystectomy (Group B) each having 40 patients. The 

levels of C-reactive Proteins (CRP) and serum albumin (S. Alb) were measured 12 hrs. pre-operatively, then post-operatively at 6 

Hrs., 12 Hrs., 24 hrs. 2nd, 3rd and 4th day and data analyzed. Sample size was taken for convenience. 

Statistical Analysis- Data was analyzed by statistical software package SPSS version 21.0 (SPSS Inc. Chicago, IL, USA). The average 

(Mean) value of CRP and Albumin in the two groups have been compared using independent sample ‘t’ test. The levels of both CRP 

and Albumin at different sampling time have been compared by using Repeated Measure ANOVA and individual comparison 

between individual groups were done using Post-Hoc test (Bonferroni Test. ‘p’ value < 0.05 is considered significant. ‘p’ value <0.05 

is considered significant. 

 

RESULTS 

80 patients were divided into two groups (Open and Laproscopic) randomly. Pre-operative CRP levels are almost equal in both the 

groups, while there is a sharp rise of CRP levels in both groups from 2nd post-operative day to 3rd post-operative day and then there 

is slow decline of levels from 4th post-operative day. The rise of CRP level was more in open group as compared to Lap group 

indicative of extent of trauma in more in open group. The decline in Albumin levels is significant only up to first 24 hrs. and after 24 

hrs., decline of Albumin is statistically not significant. This shows that measurement of Albumin level can be used as early predictor 

of stress response in early post-operative period as compared to CRP levels. 

 

CONCLUSION 

Laparoscopic cholecystectomy is less traumatizing as compared to open cholecystectomy. Post-operative albumin drops can be 

measured as early as 4–6 hours after surgery as compared to rise of CRP levels which occurs in late post-operative period. Hence 

early measures can be taken to prevent further complications by measuring Albumin levels. 
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BACKGROUND 

Sir David Cuthbertson in 1942 gave the theory of metabolic 

responses of injuries in his ‘ebb’ and ‘flow’ theory.1,2 After his 

treatise, the interaction between the immuno-hematological 

and neuro-endocrine systems and role of cytokines in the 

response to surgery, has furthered developed in the 

understanding of ‘stress response’ to surgery. A number of 

changes occur following tissue injury whether trauma or 

surgery. Cytokines, particularly IL‐6 is released. This IL-6 

stimulates the ‘acute phase response’ in liver. Liver starts 
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producing acute phase proteins (APP) like C-Reactive protein 

instead of production of its usual proteins e.g. Albumin and 

transferrin. Production of Albumin and transferrin, decreases 

during ‘acute phase response’ while there is increase in 

production of C‐reactive protein (CRP), fibrinogen, 

α2‐macroglobulin and other anti‐proteinases.3 Concentrations 

of circulating cations such as zinc and iron decrease partly as 

a consequence of the changes in the production of the 

transport proteins.4 

Extent of surgical interventions trigger proportionate 

‘metabolic stress response’ magnitude, which contribute to 

increased complication rates, delayed recovery, length of 

hospital stays. More trauma initiates more Stress response. 

Recent improvements in operative techniques, peri-operative 

care aiming to modulate and minimize trauma and thereby 

minimal stress response have been proven to be effective.5-9 

Application of enhanced recovery pathways (ERAS) has 

shown a decreasing effect on surgical stress and 

subsequently reducing complications, morbidity and hospital 

stay.10-12 A strict peri-operative nutritional support and the 

use of immune-modulating formulas proved to reduce 

complications after major surgery. Similarly, the peri-

operative use of corticosteroids has been advocated recently. 

Preliminary results for these simple interventions are 

promising with regard to postoperative outcomes.13,14 

Laparoscopic surgery causes less tissue injury than 

conventional procedures, so the increase in concentrations of 

biochemical markers of inflammation, such as IL‐6 and the 

acute phase proteins CRP is not as high, while drop in 

albumin levels are also not so low.15 Post-operative serum C-

reactive protein (CRP) levels are ideally used in clinical 

practice to assess the extent of post-operative inflammation. 

A major drawback of CRP as predictor for stress-related 

complications is its slow kinetics.6,9,16 Peak values are 

measured only at postoperative day 2 or 3, which may be too 

late for early preventive interventions. Albumin is the most 

abundant protein in humans and widely used as nutritional 

marker and predictor for outcomes in stress response. In 

addition, albumin shows an immediate response to ‘surgical 

stress’ within 12 hrs. After surgery, hence can be used to 

measure surgical stress and to predict a complicated post-

operative course.17,18 The aim of the present study was 

therefore to understand the comparative kinetics of stress 

response makers to the extent of surgical trauma and assess 

the comparative predictability of CRP and of serum albumin 

levels in surgical outcome. 

 

MATERIALS AND METHODS 

Present prospective randomized study was conducted at 

Rama Medical College Hospital and Research Centre, Kanpur, 

Uttar Pradesh during May 2015 to April 2018. 80 Patients 

with diagnosis of chronic cholelithiasis were included and 

randomly divided in two groups, open-cholecystectomy 

(Group A) and Lap-cholecystectomy (Group B) each having 

40 patients. The levels of C-reactive Proteins (CRP) and 

serum albumin (S. Alb) were measured 12 hrs. Pre-

operatively, then post-operatively at 6 Hrs., 12 Hrs., 24 hrs. 

2nd, 3rd and 4th day and data analyzed. Sample size was taken 

for convenience. 
 

Inclusion Criteria 

All patients between 20 years to 65 years age of both genders 

presenting with diagnosis of Chronic cholecystitis with 

cholelithiasis (Symptomatic Gallstone Disease) were included 

with Ultrasound proved diagnosis. 

 

Exclusion Criteria 

Patients with jaundice, severe infections, other metabolic 

diseases, neurological or psychiatric diseases, bleeding 

disorders, hypertension, pregnancy, and those who have not 

given consent were excluded. CT scans and MRI was done to 

assist and exclude any associated complications. Patients 

whose baseline CRP and Serum Albumin was found away 

from normal limit were also excluded. Patients in whom any 

need for conversion from lap to open operation, pre-

operative cholangiography, CBD exploration or surgery 

extending beyond 100 minutes were abandoned from study. 

 

Randomization 

Randomization was done using computer software, according 

to a standardized previously reported protocol.19 A set of 

random number was generated and sealed numbered 

envelopes were made with the serial number mentioned on 

the outside and intervention mentioned inside by a non-

participating individual. Once a participating subject gave 

valid consent, the pre-determined procedure was carried out 

as follows: 

The open cholecystectomy was carried on Group A 

(n=40) and laparoscopic procedure was done on group 

assigned as Group B (n=40). According to the principles of the 

declaration of Helsinki 1975 revised in the year 2000, 

written, informed consent was obtained from all participants. 

Ethical clearance was taken from ethics Committee of the 

institute. 

Standard operative procedures were adopted both for 

open and laparoscopic techniques, clips were used in both 

procedures for ligating cystic artery/duct and sub-hepatic 

drain was used in all patients. 

In both groups Pre, intra, and post-operative medication, 

type of anaesthesia and anaesthetic medications used almost 

consistently in every patient. Pre-operative sample 12 hrs. 

Before surgery for CRP and Albumin was taken. Similarly, 

Post-operatively blood sample at 6 hrs, 12 Hrs., 24 hrs, and 

on 2nd day, 3rd day and 4th day taken to measure the levels of 

C-reactive Proteins (CRP) and serum albumin levels in both 

groups. Pertinent demographics, surgical parameters, and 

clinical outcome measures were prospectively recorded in 

predesigned format in a computerized database. 

Total operation time (OT) was measured by the 

anesthetist from incision to skin closure. 

 

Statistical Analysis 

Data was analysed by statistical software package SPSS 

version 21.0 (SPSS Inc. Chicago, IL, USA) Continuous variable 

like patient’s age, CRP, Albumin and duration of surgery were 

expressed as mean ± SD. Qualitative variables were expressed 

as frequencies and percentages. The average (Mean) value of 

CRP and Albumin in the two groups have been compared 

using independent sample ‘t’ test. The levels of both CRP and 

Albumin at different sampling time have been compared by 

using Repeated measure ANOVA and individual comparison 

between individual groups were done using Post-Hoc test 

(Bonferroni Test. ‘p’ value < 0.05 is considered significant. 

(Since we had to compare the levels in 7 groups (Pre-

operative, post-operative at 6 hrs. 12 hrs. 24 Hrs. 2nd, 3rd 

and 4th post operative day, which are related observations on 
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the same set of patients, therefore Repeated Measure ANOVA 

has been used.) 

 

RESULTS 

Demographic and surgical details of the study displayed by 

type of surgery in Table 1. Out of 80 patients enrolled as a 

case of cholelithiasis the mean age of patients was 42.037 

with standard deviation of ±8.947. The mean age of patients 

in group A was 42 ± 9.07 and in group B was 40.62 ± 11.6. 

The mean Body mass index (BMI) for group A 28 ± 3 and for 

group B was 27 ± 6. The mean operating time for group A 65 

± 21 and for group B was 80 ± 20 minutes. The male: female 

ratio in group A was 15:25 and in group B was 17:23. Figure 

1. 

 

The Metabolic Stress Response 

CRP Levels 

For group A (Open), the mean CRP levels 12 hrs. Pre-

operatively was 4.59±0.58 mg/dl. The mean CRP levels post-

operatively after 6-hour was 12.83 ± 1.54 mg/dl, after 12 hrs. 

21.17 ± 3.47 mg/dl, after 24 hrs. 42.70 ± 8.12 mg/dl. On 2nd 

post-Op. day was 161.49 ± 24.79 mg/dl, on 3rd post op day 

was 213 ± 25.15 mg/dl and on 4th post-Op. day it was 186 ± 

22.55 mg/dl. 

For Group B (Lap), the mean CRP levels 12 hr. pre-

operatively was 4.45±0.39 mg/dl. Post-operatively at 6 hrs. 

Was 7.24 ± 1.79 mg/dl, at 12 hrs. Was 13.40 ± 1.69 mg/dl, at 

24 hrs. Was 38.15±9.79 mg/dl, at 2nd post-Op. day 

90.83±10.12 mg/dl, at 3rd post-Op. day was 88.76 ± 10.62 

mg/dl and at 4th post-Op. day it was 72.95±10.32 mg/dl. 

(Table 2). 

These results clearly show that pre-operative CRP levels 

are almost equal in both the groups, while there is a sharp 

rise of CRP levels in both groups from 2nd post-operative day 

to 3rd post-operative day and then there is slow decline of 

levels from 4th post-operative day. Table 2 shows the 

statistical analysis of this rise in CRP levels. 

 

Albumin Levels 

For group A (Open) the mean Albumin level 12 hrs. Pre-

operatively was found 4.46±0.40 g/dl). Post-operatively at 6 

hrs. Was 3.76 ± 0.33 g/dl, at 12 Hrs. Was 3.08 ± 0.41 g/dl, at 

24 Hrs. Was 3.07 ± 0.38 g/dl. Mean albumin level on 2nd post-

Op. day was 3.05 ± 0.35 g/dl, on 3rd post-Op. day was 

3.08±0.38 g/dl and on 4th day it was 3.15±0.35 g/dl. 

For Group B (Lap) Albumin levels 12 hrs. Pre-operatively 

was 4.41 ± 0.38 g/dl and post-operatively at 6 hrs. It was 3.91 

± 0.32 g/dl, at 12 hrs. 3.91 ± 0.32 g/dl, at 24 hrs. 3.86 ± 0.32 

g/dl. On 2nd post-Op. day it was 3.86 ± 0.33 g/dl, on 3rd day it 

was 4.08 ± 0.26 g/dl and on 4th post-Op. day it was 4.23±0.26 

g/dl. 

For albumin there is significant fall of levels in first 12 

hrs. In both the groups, but open group shows more decline 

as compared to Group B (Lap group). The kinetic pattern of 

fall in Albumin levels in both the groups found same.              

(Table 3) 

CRP/ albumin relationship examined simultaneously, and 

it was observed that maximal amplitude of fall of Albumin 

levels reached within 6 to 12 hrs. But later on fall was not 

significant. While maximal rise of CRP levels observed after 

2nd to 3rd post-operative day and there after slow decline 

observed. Therefore, it was observed that decline in albumin 

levels and rise in CRP levels were more in open 

cholecystectomy as compared to laparoscopic 

cholecystectomy suggesting lap-cholecystectomy is less 

stressful procedure. 

Table 4 & 5 show the results of the Repeated Measure 

ANOVA for CRP levels. Table No. 4 is showing results for open 

Group, while Table No. 5 shows results for Lap group. The 

rise of CRP is statistically significant in all post-operative 

levels. Table No. 6 & 7 show the results of the Repeated 

Measure ANOVA for albumin levels. Table 6 shows levels for 

open group and Table 7 for Lap group. The decline in 

Albumin levels is significant only up to first 24 hrs. And after 

24 hrs. Decline of Albumin is statistically not significant. This 

shows that measurement of Albumin level can be used as a 

predictor of stress response in early post-operative period as 

compared to CRP levels. Hence this information in early post-

operative period can be utilized to take timely measures to 

prevent untoward outcome. 
 

 
Group A Group B 

 
(Operative) (Laparoscopic) 

 
Mean ± Standard 

Deviation 
Mean ± Standard 

Deviation 
Age* 42 ± 9.07 40.62 ± 11.62 

BMI † 28 ± 3 27 ± 6 
OT Time ‡ 65 ± 21 80 ± 20 

Table 1. Demographic Characteristics of Sample 
*Values are expressed as Mean ± SD, †BMI=Body Mass Index, 

‡OT time= Operation Theatre Time; 
 

Sample 
Time 

Group A 
(Operative) 

Group B  
(Lap) 

t p-Value 

 
Mean ±  

Standard Dev 
Mean ± 

Standard Dev   
Pre-Op 4.59 ± 0.58 4.45 ± 0.39 1.225 0.224 
6 Hrs. 12.83 ± 1.54 7.24 ± 1.79 15.011 0.000* 

12 Hrs. 21.17 ± 3.47 13.40 ± 1.69 12.65 0.000* 
24 Hrs. 42.70 ± 8.12 38.15 ± 9.79 2.266 0.026 

2nd Post  
op. day 

161.49 ± 24.79 90.83 ± 10.12 16.716 0.000* 

3rd Post  
op. day 

213 ± 25.15 88.76 ± 10.62 28.967 0.000* 

4th Post  
op. day 

186 ± 22.55 72.95±10.32 28.907 0.000* 

Table 2. Mean CRP Levels in Both Groups at Different 
Stages 

(*) Shows significant difference 

 
Sample 

Time 
Group A 

(Operative) 
Group B (Lap)   

 Mean ± 
Standard Dev 

Mean ± 
Standard Dev 

t ‘p' Value 

Pre-Op 4.41 ± 0.38 4.46 ± 0. 40 0.543 0.589 
6 Hrs. 3.76 ± 0.33 3.91± 0.32 2.09 0.040* 

12 Hrs. 3.08 ± 0.41 3.91 ± 0.32 9.859 0.000* 
24 Hrs. 3.07± 0.38 3.86 ± 0.32 10.001 0.000* 

2nd Post -
Op. Day 

3.05 ± 0.35 3.86 ± 0.33 10.652 0.000* 

3rd Post-
Op. Day 

3.08 ± 0.38 4.08 ± 0.26 13.571 0.000* 

4th Post-
Op. Day 

3.15 ± 0.35 4.23 ± 0.26 15.662 0.999 

Table 3. Mean Albumin Levels in Both Groups at Different 
Sample Time 

(*) Shows significant difference 
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Sampling Time vs Comparison p-Value 

Pre-Op vs Post-Op. 6 Hrs. 0.000* 

Post-Op. 6 Hrs. vs Post-Op. 12 Hrs. 0.000* 

Post-Op. 12 Hrs. vs Post-Op. 24 Hrs. 0.000* 

Post-Op. 24 Hrs. vs Post-Op. 2nd Day 0.000* 

Post-Op. 2nd Day vs Post-Op. 3rd day. 0.000* 

Post-Op. 3rd Day vs Post-Op. 4th Day 0.000* 

Table 4. Paired Comparison Results CRP-Open Group 

(Repeated Measure ANOVA) 

(*) Shows significant difference 

 

Sampling Time vs Comparison p-Value 
Pre-Op. vs post-Op. 6 Hrs. 0.000* 

Post-Op. 6 Hrs. vs Post-Op. 12 Hrs. 0.000* 
Post-Op. 12 Hrs. vs Post-Op. 24 Hrs. 0.000* 

Post-Op. 24 Hrs. vs Post-Op. 2nd Day 0.000* 
Post-Op. 2nd Day vs Post-Op. 3rd day. 0.430 
Post-Op. 3rd Day vs Post-Op. 4th Day 0.000* 
Table 5. Paired Comparisons Results CRP-Lap Group 

(Repeated Measure ANOVA) 
(*) Shows significant difference 

 

Sampling Time vs Comparison p-Value 

Pre-Op. vs post-Op. 6 Hrs. 0.000* 

Post-Op. 6 Hrs. vs Post-Op. 12 Hrs. 0.000* 

Post-Op. 12 Hrs. vs Post-Op. 24 Hrs. 1.000 

Post-Op. 24 Hrs. vs Post-Op. 2nd day 1.000 

Post-Op. 2nd Day vs Post-Op. 3rd day. 1.000 

Post-Op. 3rd Day vs Post-Op. 4th day 1.000 

Table 6. Paired Comparisons Results ALBUMIN-Open 

Group (Repeated Measure ANOVA) 

(*) Shows significant difference 

 

Sampling Time vs Comparison p-Value 

Pre-Op vs Post-Op. 6 Hrs. 0.000* 

Post-Op. 6 Hrs. vs Post-Op. 12 Hrs. 1.000 

Post-Op. 12 Hrs. vs Post-Op. 24 Hrs. 1.000 

Post-Op. 24 Hrs. vs Post-Op. 2nd day 1.000 

Post-Op. 2nd Day vs Post-Op. 3rd day. 0.000* 

Post-Op. 3rd Day vs Post-Op. 4th day 0.022* 

Table 7. Paired Comparisons Results ALBUMIN- Lap Group 

(Repeated Measure ANOVA) 

(*) Shows significant difference 

 

 
Figure 2. Comparative Graph Showing Mean CRP Levels in 

Both Open and Lap Group 

 
Figure 3. Comparative Graph Showing Mean Albumin 

Levels in Both Open and Lap Groups 

 
DISCUSSION 

Surgical trauma initiates an important metabolic stress 

response which can be measured by various stress markers 

in blood. Extent of trauma in surgical interventions trigger 

proportionate ‘metabolic stress response’ magnitude, which 

contribute to complication rate, delayed recovery, and length 

of hospital stay. Cuthbertson described in 1942 the metabolic 

responses of injuries in his ‘ebb’ and ‘flow’ theory. The 

interaction between the immuno-haematological and 

neuroendocrine systems and role of cytokines in the 

response to surgery, has furthered developed the 

understanding of stress response to surgery. This 

phenomenon is known as the ‘acute phase response’; one of 

its features is the production in the liver of ‘acute phase 

proteins (APP)’. IL-6 is a pro-inflammatory cytokine that is 

released after trauma and surgery and correlates with post-

operative insulin resistance.20,21 The release of IL-6 occurs 

within few hours after the surgical trauma.8,22,23,24 This 

cytokinin IL6 causes decreased production of usual proteins 

like albumin and transferrin, while there is increase 

production of C‐reactive protein (CRP), fibrinogen, 

α2‐macroglobulin and other anti‐proteinases by liver.3 

Concentrations of circulating cations such as zinc and iron 

also decreases, partly as a consequence of the changes in the 

production of the transport proteins.4 The extent and timing 

of release of acute phase proteins was investigated in this 

study by means of rise in CRP levels and the decrease of 

serum albumin in relation to magnitude of trauma. 

Laparoscopic cholecystectomy is frequently performed 

procedures these days. Laparoscopic cholecystectomy when 

compared with open cholecystectomy is the preferred 

surgical procedure since 1991 because of less morbidity, 

mortality and early return to work.15 The artificial 

pneumoperitoneum created in laparoscopic procedures 

induce acidemia and pulmonary hypo-perfusion. In our study 

we compared the “stress response” in patients undergoing 

laparoscopic Cholecystectomy and open cholecystectomy by 

measuring levels of CRP and Albumin 12 hrs. Pre-operatively 

and at 6 hrs., 12 hrs., 24 hrs., 2nd day, 3rd day, 4th day post-

operatively. The mean CRP levels was found high in Group A 
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(open) at different times post operatively when compared to 

Group B (Lap) and found statistically significant p = 0.000. 
On analysis of levels of “Albumin” we found that there is 

decline in the mean Albumin levels in early post-operative 

period in both open and Lap group. The decline in Albumin 

levels was more in the open cholecystectomy group as 

compared to Lap cholecystectomy group and statistically 

significant (p = 0.000). 

Skin incision size, intra-operative fiddling of the tissues is 

responsible for rise of acute phase proteins CRP and decline 

in Albumin levels. In Lap Cholecystectomy there is minimal 

skin incision and less tissue handling, which eventually 

results in decreased morbidity, decreased hospital stays.25 

Pneumo-peritoneum created in Lap procedures does not add 

to operative stress.20 so, it can be related with lesser rise of 

CRP levels and lesser decline of Albumin levels post-

operatively in Lap group as compared to open 

cholecystectomy group. 

In another observation in this study it was found that CRP 

levels starts rising sharply only after 2nd post-operative day 

till up to 3rd post-operative day and after thereafter it starts 

declining from 4th post-operative if there is no other added 

post-operative complication occurs. This kinetics remains 

same in both open and Lap groups Whereas Albumin levels 

starts declining as early as after 6 hrs. And keeps on declining 

up to 24 hrs. Post-operatively and thereafter it remains 

stationary till 3rd post-operative day and starts recovering 

after 4th post-operative day if no other added post-operative 

complication occurs. The kinetics of Albumin also remains 

same in both Open and Lap groups. 

The use of CRP levels on or after 2nd post-operative day 

has also been advocated as predictor for (Infectious) 

complications.26 Kinetics of CRP is rather slow, and plasma 

peaks are only reached after 2nd and 3rd post-operative day.27 

This leads to predictive delay in taking decisive actions in 

time. We need a marker which can forecast ensuing 

complications of surgery and that too at an early initial phase 

after surgery, so that preventive measures can be taken at 

early stage in post-operative period. There has been a 

concern that this stress marker should be easy to measure 

and should be inexpensive and easily available. It should 

strongly correlate with the extent of surgical trauma and can 

be a reliable predictor of complications of surgery thereby 

prevents prolonged morbidity, prolonged hospital stay and 

more expenses. So far, no such marker is available.8,9,26 Since 

CRP levels starts rising only after 2nd post-operative day, it 

has less predictive value for post-operative complications.28 

To act early in peri-operative period role of CRP seems 

limited. Serum albumin is widely used as reliable indicator 

for nutritional status. Protein metabolism is significantly 

disturbed after any kind of traumatic event, for example 

surgery, sepsis, and burn injuries. Albumin protein has been 

identified as a reliable indicator of this process.29,30,31,32 

Plasma concentrations of albumin reveal an important 

decrease as early as a few hours after the trauma.29,31,33 So 

Albumin which has been studied in this study has been found 

to have an early predictive value of outcome of surgery and 

forthcoming complications because decline in Albumin levels 

starts as early as 4-6 hrs. After surgery. 

The present study is done to ascertain the role of stress 

markers in deciding operative technique and their potential 

value to predict the related adverse outcomes. Albumin levels 

as compared to CRP levels is available earlier in the 

postoperative course to predict complicated outcome and is 

related to extent of trauma during surgery (Operative time, 

blood loss). The early decline during the first 24 hrs. And 

slow recovery of serum albumin during late post-operative 

days confirms previously published findings of Rittler et al. 

Furthermore, albumin drop can already be measured just 

after few hrs. Of surgery. Our study confirms previously 

published study of Martin Huber et al.34 

Lastly in practical terms, serum albumin is part of the 

routine workup before major surgery and inexpensive and 

seems to reflect metabolic stress.16,26 

 

CONCLUSION 

Minimal invasive laparoscopic cholecystectomy is less 

traumatizing as compared to open cholecystectomy. Post-

operative albumin drops can be measured as early as 4–6 

hours after surgery as compared to rise of CRP levels which 

can only be measured in late post-operative period. Hence 

early measures can be taken to prevent further complications 

by estimation of serum albumin level in early post-operative 

period. Estimation of Albumin levels though routinely not in 

clinical vogue at present can be studied further to establish 

its predictability as surgical outcome as compared to CRP. 
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