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ABSTRACT 

Background: Minimally invasive surgery has become the procedure of choice for 

many disorders, laparoscopic cholecystectomy being the most commonly performed 

operation. In order to achieve better visibility of the surgical field, the ‘‘CO2 

pneumoperitoneum technique’’ is used. There are many advantages to LCs such as a 

shorter hospitalization time, minimal postoperative pain and an easy recovery. 

However, there are also a few systemic disadvantages due to increase in intra-

abdominal pressure. 

Aim-To determine the changes in coagulation profile of patients undergoing 

laparoscopic cholecystectomy using carbon di oxide pneumoperitoneum. 

To determine if patients undergoing laparoscopic cholecystectomy have to be started 

on prophylaxis for deep vein thrombosis to prevent complications. 

Materials & Methods- A total of 27 eligible patients were evaluated in in an 

observational study over a period of one year in tertiary care hospital Detailed history, 

clinical examination and basic routine investigations will be done for all the 

participants in the study. A total of 3 cc of blood will be drawn under strict aseptic 

precautions. One sample will be taken prior to surgery and the other sample 6 hours 

after onset of pneumoperitoneumSamples will be processed for prothrombin time and 

D-dimer  in pateints undergoing laparoscopic cholecystectomy. 

Results: Our study  concludes that due to pneumoperitoneum  as due to activation of 

coagulation cascade mechanism  Preoperatively mean D-Dimer was 152.53 where as 

post operatively mean D-Dimer was 301.48 and preoperatively mean  



xiv 

 

PROTHROMBIN  TIME/INR  was d O.98  where as post operatively mean 

PROTHROMBIN  TIME/INR  was 1.04. 

Conclusion: When pre- and post-operative data from the same group were compared, 

laparoscopy caused statistically significant changes in the coagulation parameters. 

The increase in these values indicates the tendency of the inflammatory process 

caused by either pneumoperitoneum or surgical stress, even though the small sample 

size makes it impossible to draw firm conclusions. Yes, one of the most discussed and 

still highly contentious topics is the thrombotic risk associated with laparoscopic 

surgery.furthur studies are required  to find out about anticoagulation prophylaxis 
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INTRODUCTION 

1Cholelithiasis is the most common biliary pathology. Gallstones are present in 10 to 

15% of the general population and asymptomatic in the majority (>80%).The 

prevalence of gallstone varies widely in different parts of the world. In India it is 

estimated to be around 4%. 

Changing incidence in India is mainly attributed to westernization and availability of 

investigation that is ultrasound in both rural and urban areas and due to change in 

socioeconomic structure. Approximately 1-2% of asymptomatic patients will develop 

symptoms requiring cholecystectomy per year. 

Cholelithiasis is rare in the first two decades. Incidence gradually increases after 21 

years and reaches its peak in 5th and 6th decade. Women are more affected than men in 

the ratio of 4:1.4 In 1992, The National Institute of Health (NIH) 58 consensus 

development conference stated that laparoscopic cholecystectomy “provides a safe 

and effective treatment for most patients with symptomatic gallstones.”5 

Laparoscopic cholecystectomy has become the gold standard in the treatment of 

gallbladder pathology and is replacing open cholecystectomy. The rate of conversion 

from laparoscopic cholecystectomy to open cholecystectomy is 5 to 10%.6 

After almost 30 years of struggle for survival, laparoscopy proved not only its right 

for existence but is now considered, even by the most persistent sceptics, to be the 

‘gold standard’ for several surgical procedures. The advantages of smaller skin scars, 

reduced trauma to the patient, lesser post-operative pain and shorter duration of 

hospital stay have made laparoscopy the procedure of choice for most surgical 

interventions.  
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However these advantages of laparoscopic surgeries come at a price. The 

pneumoperitoneum (PNP) required for laparoscopy results in pathophysiological 

changes.7Pneumoperitoneum is produced by administration of carbon dioxide (CO2) 

into the peritoneal cavity during laparoscopic procedures.8,9Both pneumoperitoneum 

and CO2 cause adverse cardiovascular effects.10Immediately after pneumoperitoneum 

plasma levels of norepinephrine, epinephrine and plasma rennin activity 

increase.11The renin-angiotensin-aldosterone system is also activated by increasing 

catecholamine levels. All these changes come together to contribute to elevated 

arterial pressure, increase systemic and pulmonary vascular resistance and reduced 

cardiac output.12Both mechanical and neurohumoral factors contribute to these 

hemodynamic changes.13,14 

Hemodynamic stability during peri-operative period is of paramount importance as 

there are many patients who have a compromised cardiovascular status and are on 

medications. The anaesthesiologist‘s traditional approach to provide anaesthesia for 

laparoscopic procedures has been the emphasis on maintaining hemodynamic stability 

by avoiding hypertension, hypotension and tachycardia.  

To prevent these adverse hemodynamic effects many interventions have been studied. 

They may be surgical interventions such as abdominal wall lift method 

(Laparotensors) providing gasless field for visualization, low intra-abdominal 

pressure techniques or use of Helium/Argon gas instead of CO2. Anesthetic 

interventions to prevent such hemodynamic changes could be the use of various 

modes of anaesthesia such as epidural or spinal or combined epidural and general 

anaesthesia techniques for the procedure; or the use of various pharmacological drugs 

such as opioids, esmolol, sodium nitroprusside, nitroglycerine and alpha-2 adrenergic 

agonists. But the search for the ideal agent to control this instability in hemodynamics 
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is still on.  

Prothrombin time is a measure of coagulation, which evaluate extrinsic pathway 

(factor VII) and common pathway protein factor (fibrinogen, prothrombin, Factor V 

and X). There was no statisticall significant perioperative decrease in PT (p value 

>0.05)  that could indicate hypercoagulability. Activated partial prothrombin time is a 

direct measure of coagulation, which test theintrinsic pathway (factor XII, XI, IX, 

VIII) 

Thrombin, an enzyme with weak proteolytic activity, acts to convert fibrinogen into 

fibrin fibers that enmesh platelets, blood cells, and plasma to finally form the clot. 

One of the primary down-regulators of the coagulation cascade is antithrombin 

III, which exerts its down-regulatory effect through the inactivation of several 

activated factors, including factors X, IX, XII and thrombin. By inactivating the 

numbered factors, thrombin production is reduced. Antithrombin also binds with 

thrombin and thereby blocks thrombin’s interaction with fibrinogen.  

D-Dimer levels have been used as a marker of intravascular clot formation. D-Dimer 

is a cross-linked fibrin degradation product, which forms as a result of a breakdown of 

fibrin. D-Dimer  levels are frequently increased after surgery or trauma and indicate 

the presence of an intravascular clot that has undergone lysis. 

CO2 pneumoperitoneum enhances the activation of coagulation and fibrinolysis 

associatewith laparoscopic cholecystectomy. Patients with risk factors like old age, 

obesity or with expected long duration of laparoscopic surgery are likely to have 

significant activation of coagulation, making them a vulnerable risk group for 

development of postoperative deep vein thrombosis, warranting some form of 

thromboprophylaxis.(26) 
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OBJECTIVES 

• To determine the changes in coagulation profile of patients undergoing 

laparoscopic cholecystectomy using carbon di oxide pneumoperitoneum. 

• To assess if there is an increased risk of thrombosis post-operatively. 

• To determine if patients undergoing laparoscopic cholecystectomy have to be 

started on prophylaxis for deep vein thrombosis to prevent complications 
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REVIEW OF LITERATURE 

HISTORICAL ASPECTS 

The Roman Celsus in his text, De Medicina (translated by W.G. Spencer in 1935), 

mentioned the liver and described its anatomic location in an accurate form: “The 

liver, which starts from the actual partition under the precordia on the right side, is 

concave within (that is on the inferior surface) and convex without; its projecting part 

rests lightly on the stomach and it is divided into four lobes. Outside its lower part, the 

gallbladder adheres to it.”15 

Vesalius found (that he had) a hemoperitoneum coming from an abscess which had 

eroded the portal vein. The gallbladder was yellow and contained 18 calculi. Very 

light, of a triangular shape with even edges and surfaces everywhere, green by color 

somewhat blackish. The spleen was very large.”15 

Morgagni published in 1769 an analysis of disease under the title Seats and Causes of 

Disease, among which are those of the liver and biliary tract.15 

Vater (1684-1751) was the first to describe the papilla of the duodenum.15 

Petit introduced the term biliary colic. 

1878: Kocher performed a cholecystostomy in two stages. 

1971 Glenn,. In the first stage, he packed the wound with gauze to the bottom of the 

gallbladder, and 8 days later he emptied the residual stones from the gallbladder. 

1885: Tait performed first cholecystostomy for gallbladder lithiasis in one stage. 

1882: Langenbuch performed first elective cholecystectomy  

1882: Von Winiwarter developed Cholecystenterostomy. 
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1895: Kocher wrote an article on internal choledochoduodenostomy to remove supra-

ampullary choledochal calculi. 

1897: Kehr placed a rubber tube in the common bile duct through the cystic duct this 

was the first systematic use of biliary intubation. 

1898: Thornton performed the first removal of a stone from the common bile duct. 

1898: MacBurney published his experience with duodenostomy and papillotomy in 

patients with impacted periampullary calculi. 

1898: Buxbaum observed biliary calculi on plain x-rays. 

1912: Kehr developed T-tube. 

1923: Bakes developed choledochoscopy. 

1924: Graham developed oral cholecystography. 

1932: Mirizzi developed Postoperative cholangiography. 

1937: Mirizzi developed Intraoperative cholangiography. 

1989: Dubois in Paris published the first series of laparoscopic cholecystectomies.15 

HISTORY OF LAPAROSCOPY AND LAPAROSCOPIC CHOLECYSTEC TOMY: 

Laparoscopy (from the Greek, Laparo meaning the flank and Skopein meaning to 

examine), was first performed in 1901 by George killing of Dresden, Germany using 

room air filtered through sterile cotton for pneumoperitoneum and a wide cystoscope 

to view the abdominal cavity of dog. The use of carbon dioxide (co2) for 

pneumoperitoneum was first recommended by Richard Zollikofer of Switzerland in 

1924.16 
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The primary mode of insufflation was the Veress needle which wasintroduced by 

Janos Veress of Hungary in 1938.16 

In 1933, A German general surgeon, Feowers, was the first to report laparoscopic 

lysis of abdominal adhesions for the diagnosis of bowelobstructions.16 

Kurt Semm incorporated new aspects of fiber optic and used automatic gasinsufflator 

which allowed precise controlled intra abdominal pressure.17 

In 1983, Lukichev and colleagues described laparoscopic cholecystectomy for acute 

cholecystitis.17 

In 1985, Muhe of Boblinger, Germany performed the first laparoscopic assisted 

cholecystectomy.18 

In 1987, a French surgeon in Lyon, Phillipe Mouret, performed the first video-

laparoscopic cholecystectomy. 

ANATOMY 

The extra-hepatic biliary tree consists of the right and left hepatic ducts, common 

hepatic duct, cystic duct and gallbladder and the common bile duct. 

 

FIGURE1: Showing anatomy of gall bladder, inferior view 
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GALL BLADDER: 

• The gall bladder is a flask-shaped, blind-ending diverticulum attached to the 

common bile duct by the cystic duct. It usually lies in a shallow fossa in the liver 

parenchyma covered by peritoneum continued from the liver surface. This attachment 

can vary widely.19 

The gall bladder lies on a fibrous or cystic plate, which is part of the perihilar system 

of fibrous tissue. The cystic plate attaches directly on to the anterior surface of the 

right portal pedicle. 

The hepatic parenchyma lies deep to the cystic plate,through which small bile ducts 

may penetrate to enter the gallbladder. Between the muscularis of the gallbladder and 

the cystic plate, a thin layer of areolar tissue thickens progressively from the top of the 

gallbladder downward. 

• During dissection of the gallbladder from the liver, the posterior surface of the cystic 

artery and bile duct will be reached when the areolar tissue is left on the cystic plate. 

Should dissection be undertaken deep into the cystic plate, the surface to the right 

portal pedicle may be breached and result in injury to the right portal pedicle 

structures and the right hepatic duct. 

NECK: 

Neck lies at the medial end close to the porta hepatis, and almost always has a short 

peritoneal cover attached to the liver (MESENTERY); this mesentery usually contains 

the cystic artery. 
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FIGURE 2: The anatomy of the plate system. cystic plate (A) above the 

gallbladder, the hilar plate (B) above the biliary confluence and at the base of the 

quadrate lobe, and the umbilical plate (C) above the umbilical portion of the 

portal vein. 

BODY AND FUNDUS: 

The body of the gall bladder normally lies in contact with the liversurface. It lies 

anterior to the 2nd part of the duodenum and the right end of the transverse colon. The 

fundus lies at the lateral end of the body and usually projects past the inferior border 

of the liver to a variable length. It often lies in contact with the anterior abdominal 

wall behind the 9th costal cartilage where the lateral edge of the right rectus abdominis 

crosses the costal margin. This is the location where enlargement of the gall bladder is 

best sought on clinical examination. 

The fundus of gall bladder may be folded back upon the body of gall bladder: 

PHRYGIAN CAP. 
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EXTRAHEPATIC BILIARY TREE CYSTICDUCT 

The cystic duct is about 3 to 4 cm in length, passes posteriorly to the left from the 

neck of gallbladder, and joins the common hepatic duct to form the common bile duct. 

It almost runs parallel to it and is adherent to common hepatic duct for a short 

distance before joining it. 

BILE DUCTS: 

The larger biliary ducts have external fibrous and internal mucous layers. The former 

is fibrous connective tissue which contains variable amount of connective tissue 

which contain variable amount of longitudinal, oblique and circular smooth muscles. 

The epithelial covering is columnar and contains many tubuloalveolar mucous glands. 

 

FIGURE 3: Microscopy of common bile duct Physiology 

Bile is made up of bile salts, bile pigments and other substances dissolved in an 

alkaline medium. About 500 ml is secreted daily. The glucuronides of the bile 

pigments, bilirubin and biliverdin are responsible for golden yellow colour. Entire 

pool recycles twice per meal and 6 to 8 times per day. 
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Table 1: Composition of hepatic bile 

Water 97.0% 

Bile salts 0.7% 

Bile pigments 0.2% 

Cholesterol 0.06% 

Inorganic salts 0.7% 

Fatty acids 0.15% 

Lecithin 0.1% 

Fat 0.1% 

Alkaline  

 

 

FIGURE 4: Showing enterohepatic circulation of bile salts. 

BILIRUBIN METABOLISM AND EXCRETION 

Most of the bilirubin in the body is formed by the breakdown of hemoglobin. it is 

bound to cytoplasmic proteins. It is conjugated to glucuronic acid by UDP-glucuronyl 

transferase, this diglucuronide is water soluble and is transported actively against 

concentration gradient into bile canaliculi. 
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A small amount of bilirubin glucuronide escapes into blood, where it is bound to 

albumin and excreted in urine.The intestinal mucosa is relatively impermeable to 

conjugated bilirubin but is permeable to unconjugated bilirubin and to urobilinogen. 

Small amounts of urobilinogen enters the general circulation through portal 

circulation and is excreted in urine. 

 

FIGURE 5: Metabolism of bilirubin in liver. p-intra cellular binding protein, 

udpga-uridine diphosphate glucuronic acid, udp-uridine diphosphate. 

REGULATION OF BILIARY SECRETION: 

The tone of sphincter of Oddi decreases when food enters mouth. Fatty acids and 

amino acids in the duodenum release CCK, which cause gall bladder contraction. 

Substances that cause contraction of gallbladder are called cholagogues. 

PATHOGENESIS: 

In the west, about 80% are cholesterol stones, containing more than 50%ofcrystalline 

cholesterol monohydrate. The remainder are composed predominantly of bilirubin 

calcium salts and are designated pigment stones. 
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CHOLESTROL STONES 

Cholesterol is rendered soluble in bile by aggregation with water soluble bile salts and 

water insoluble lecithin, both of which act as detergents. When cholesterol 

concentration, exceed the solubilizing capacity of bile (supersaturation). 

Bile must be supersaturated with cholesterol: this appears to be a primary defect, 

mediated by abnormal regulation of hepatic mechanisms for delivering cholesterol to 

bile. The excess free cholesterolis toxic to gallbladder, penetrating the wall and 

exceeding the ability of the mucosa to detoxify it by esterification. Gallbladder hypo 

motility ensues. Muscular stasis appears to result both from intrinsic neuromuscular 

dysmotility and decreased response neuromuscular response to CCK.21 

1. Gallbladder hypomotility promotes nucleation.21 

2. Cholestrol nucleation in bile is accelerated: due to shift in balance between 

antinucleating and pronucleating proteins and presence of micro precipitates 

of inorganic or organic calcium salts. 

3. Mucus hypersecretion in the GB traps the crystals, permitting their 

aggregation into stones. 
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FIGURE 6: Schematic representation of four contributory factors for 

cholelithiasis: supersaturation, gallbladder hypomotility, crystal nucleation and 

accretion within the gallbladder mucous layer.21 

TABLE 2: Superimposed conditions that exacerbate defective GB emptying and 

cholesterol stone formation 

Prolonged fasting Total parentral nutrition 

Pregnancy Spinal cord injury 

Rapid weight loss  

 

PIGMENT STONES 

Pigment stones are complex mixtures of abnormal insoluble calcium salts of 

unconjugated bilirubin along with inorganic calcium salts. Infection of biliary tract 

with E.coli or ascaris lumbricoids or by the liver flukes opisthorchis sinensis leads to 

release of microbial P-glucuronidase, whichhydrolyses bilirubin glucuronides to 

unconjugated bilirubin.21 
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MORPHOLOGY CHOLESTEROL STONES 

Arises exclusively in GB and are composed of cholesterol ranging from 100 to 50%. 

Pure cholesterol stones are pale yellow, round to ovoid and have a fine granular, hard 

external surface which on transection reveals a glistening radiating crystalline 

palisade. With increasing proportions of calcium carbonate, phosphates and bilirubin, 

the stones exhibit discolouration and may be lamellated and gray white to black on 

transection.21,22 

Most often multiple stones are present that range upto several centimeters in diameter. 

Surfaces of multiple stones may be rounded or faceted, owing to tight apposition. 

Stones composed largely of cholesterol are radiolucent; sufficient calcium carbonate 

is found in 10 to 20% of cholesterol stone to render them radiopaque. 

PIGMENT STONES 

Are classified as black and brown stones. Black pigment stones are found in sterile 

gallbladder bile, and brown in infected intrahepatic and extrahepatic ducts. 

Mucin glycoproteins act as binding proteins in both cholesterol and pigment stones. 

THE NATURAL HISTORY OF GALLSTONES 

In 1992, it was estimated that 10% to 15% of the adult population in the United States 

had gallstones, about 1 million patients are newly diagnosedannually. Gallstones are 

the most common digestive disease.23 

EPIDEMIOLOGY: 

Gallstones are most common gastrointestinal illness with a prevalence of 11 to 36% in 

autopsy reports. Only first degree relatives of the patients with gallstones and obesity 
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(BMI >30 kg/m2) have been identified as strong risk factors for the development of 

symptomatic gallstone disease.24 

TABLE 3: Risk factors for gallstones 

Obesity First degree relatives 

Rapid weight loss Drugs: Ceftriaxone, postmenopausal estrogens, total 

parenteral nutrition 

Childbearing Ethnicity: Native American(Pima Indian) , 

Scandinavian 

Multiparity Ileal disease, resection or bypass 

Female sex Increasing age 

 

COMPLICATIONS OF GALLSTONES 25 

1. Acute cholecystitis  

2. Chronic calculus cholecystitis  

3. Choledocholithiasis with or withoutcholangitis  

4. Gallstone pancreatitis  

5. Gallstone ileus  

6. Gallbladdercarcinoma.  
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COMPLICATIONS DUE TO LAPAROSCOPIC CHOLECYSTECTOMY AND 

CHANGES IN COAGULATION PROFILE  

  Related to changes in coagulation profile  ptinr and d dimer in laparoscopic 

cholecystectomy  

Patients with risk factors like old age, obesity or with expected long duration of         

laparoscopic surgery are likely to have significant activation of coagulation, making 

them a vulnerable risk group for development of postoperative deep vein thrombosis, 

warranting some form of thromboprophylaxis.  

 Significant postoperative decrease in APTT and antithrombin III suggested activation 

of coagulation while decrease in D-dimer suggested activation of  

Fibrinolysis.(26) 

a) PNEUMOPERITONEUM RELATED COMPLICATIONS 

Pneumoperitoneum related complications include carbon dioxide embolism, 

vasovagal reflex, cardiac arrhythmias and hypercapnia acidosis. Hypercapnia and 

acidosis are due to absorption of carbon dioxide from the peritoneal cavity. Sudden 

increases in Paco2 may be related to port slippage and extraperitoneal or 

subcutaneous diffusion of co2. It is managed by desufflating the abdomen for 10 to 15 

min. If reinsufflation results in recurrent hypercapnia, then change the insufflations 

gas or convert to open. Carbon dioxide embolism is characterized by unexplained 

hypotension and hypoxia. Characteristic mill wheel murmur is detected on 

auscultation. This is produced due to the contraction of right ventricle against the 

blood gasinterface. There is an exponential decrease in end tidal co2 due to 

completeright ventricular outflow obstruction.27 
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It is managed by immediate evacuation of pneumoperitoneum and placement of the 

patient in left lateral decubitus, head down (Durant)position. This allows the co2 

bubble to float to the apex of the right ventricle, where it is less likely to cause right 

ventricular outflow obstruction. Patient is hyperventilated with 100% oxygen.28 

cholecystitis and choledocholithiasis. 

Adverse effects of Pneumoperitoneum  

Lindberg et al conducted a study to quantify the risk of thromboembolic 

complications after laparoscopic cholecystectomy by a survey of the literature. The 

authors reviewed 60 laparoscopic cholecystectomy series consisting of 153,832 

patients. The average mortality was 0.08%. The average rate of fatal pulmonary 

embolism was 0.02% and total pulmonary embolism 0.06%. The average rate of 

reported deep vein thrombosis was 0.03%. The conclusions drawn were that 

laparoscopic cholecystectomy is a safe procedure, and the rate of clinically evident 

postoperative thromboembolic complications is probably lower than after 

conventional cholecystectomy. An underreporting of the lesser complications is 

likely. The risk is not negligible, though, and some authors have recommended 

thromboembolism prophylaxis, although further studies are necessary to find the 

optimal prophylaxis strategy.29 

G Wazz et al carried out a research study to evaluate perioperative changes in the 

venous system and to determine the frequency of deep venous thrombosis associated 

with minimally invasive surgery. Sixty-one patients completed the investigations 

(coagulation profile and lower limb venous duplex scan) on admission and on the first 

postoperative day. The median duration of pneumoperitoneum was 45 minutes (range: 

18-90 minutes). None of postoperative scans revealed thrombosis. No significant 

changes in the postoperative coagulation profile were identified. Perioperative scans 
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of the left femoral vein revealed an increase in cross-sectional area (P<0.05) and a 

decrease in peak blood velocity (P<0.05). The authors concluded that in low-risk 

patients for thromboembolism, laparoscopy with pneumoperitoneum at pressures 

below 12 mm Hg per se did not increase the prevalence of deep venous thrombosis. 

This implies that venous hemodynamic changes observed during pneumoperitoneum 

did not cause deleterious venous stasis. Still, caution needs to exercised with regard to 

the view that no special precautions to prevent deep venous thrombosis are warranted 

in patients undergoing laparoscopy.(30)  

A study was carried out by Garg PK et al to determine the alteration in coagulation 

profile and incidence of DVT in laparoscopic cholecystectomy and they concluded 

that CO(2) pneumoperitoneum enhances the activation of coagulation and fibrinolysis 

associated with laparoscopic cholecystectomy. Patients with risk factors like old age, 

obesity or with expected long duration of laparoscopic surgery are likely to have 

significant activation of coagulation, making them a vulnerable risk group for 

development of postoperative deep vein thrombosis, warranting some form of 

thromboprophylaxis(26) 

Dimitris et al conducted a study examine whether inherent patient-related risk factors 

(age, gender) modify the effect of laparoscopic cholecystectomy (LC) upon the 

coagulation and fibrinolysis cascades. This observational study included 119 low-risk 

for deep vein thrombosis (DVT) patients undergoing elective LC, without 

thromboprophylaxis. Pre-operatively and 24 h post-operatively the authors measured 

PT eINR, aPTT, FDP, d-dimer, and fibrinogen. Color Doppler scan of the lower 

extremity was performed the 1st post-operative day. Differences before and after 

surgery were analyzed with respect to risk factors. No clinically or ultrasound evident 

DVT was observed. INR (1.04 ±0.06 vs. 1.12 ± 0.11, p < 0.0001), d-dimer (0.38±0.36 
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vs. 0.9 ± 0.64, p < 0.0001), plasma fibrinogen (380.8 ±74.9 vs. 403.8 ± 78.8, p = 

0.0001) and FDP positivity exhibited statistically significant increase after surgery. 

The levels of aPTT did not exhibit any significant change. Concerning d-dimer, older 

age was associated with higher pre-operative concentrations; older patients 

accordingly exhibited more intense increase in d-dimer and FDP positivity after 

surgery. Male sex was associated with higher PTeINR and aPTT before surgery, as 

well as with more pronounced increase in PT- INR postoperatively; similarly, older 

age was associated only with higher PT-INR before surgery. The authors concluded 

that despite no DVT, significant increase in PT-INR, d-dimer, FDP and fibrinogen 

appeared after LC. This may be attributed to surgical trauma and pneumoperitoneum 

effects on the portal vein flow. Elderly subjects and males seem particularly 

vulnerable, demonstrating more sizeable changes(26) 

Previously we have reported that large increases in lung and chest wall elastances as 

well as lung resistance occur with abdominal insufflation of carbon dioxide during 

laparoscopic surgery. To examine whether these effects were reversible with 

abdominal deflation, we calculated lung and chest wall elastances and resistances 

from measurement of airway flow and pressure and esophageal pressure in 17 

anesthetized/paralyzed patients undergoing laparoscopic surgery. Measurements were 

made immediately prior to abdominal insufflation and after deflation. Lung and chest 

wall elastances and resistances were not changed from baseline (P > 0.05), although 

total respiratory elastance remained slightly increased compared to baseline (P < 

0.05). The change in total respiratory elastance did not correlate with abdominal 

insufflation time, surgical site, smoking history, or physical characteristics of the 

patients. There were no differences in frequency and tidal volume dependences of the 

elastances and resistances before and after abdominal insufflation (P > 0.5). We 
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conclude that residual changes in respiratory mechanics caused by carbon dioxide 

insufflation during laparoscopic surgery are minor, and that the reported compromise 

of respiratory function indicated by pulmonary function tests after laparoscopy does 

not appear to be due to changes in passive mechanical properties of the lungs or chest 

wall.(31) 

The increased intra-abdominal pressure during pneumoperitoneum, together with the 

head-up tilt used in upper abdominal laparoscopies, would be expected to decrease 

venous return to the heart. The goal of our study was to determine whether 

laparoscopy impairs cardiac performance when preventive measures to improve 

venous return are taken, and to analyze the effects of positioning, anesthesia, and 

increased intra-abdominal pressure. With the passive head-up tilt in awake and 

anesthetized patients, the cardiac index (CI), stroke index (SI), central venous 

pressure (CVP), and pulmonary capillary wedge pressure (PCWP) decreased, and 

systemic vascular resistance increased. With the patient under anesthesia, SI 

decreased, but CI did not change significantly as a result of the compensatory increase 

in heart rate. Carbon dioxide (CO2) insufflation at the start of laparoscopy produced 

increases in CVP and PCWP as well as mean systemic and mean pulmonary arterial 

pressures without changes in CI or SI. Toward the end of the laparoscopy, CI 

decreased by 15%. The hemodynamic values returned to nearly prelaparoscopic levels 

after deflation of the gas, and CI was elevated during the recovery period, whereas 

systemic vascular resistance was decreased in comparison with the baseline . 

We have measured cardiovascular changes associated with insufflation of carbon 

dioxide and the reverse Trendelenburg position during laparoscopic cholecystectomy, 

using transoesophageal echocardiography in 13 healthy patients. End-tidal carbon 

dioxide values increased after insufflation of carbon dioxide, with values significantly 
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(P < 0.05) increased after lateral tilt positioning. Creation of a pneumoperitoneum was 

associated with increases (P < 0.05) in left ventricular end-systolic wall stress, 

concomitant with increases (P < 0.01) in peak airway pressure and systemic arterial 

pressure. In addition, left ventricular end-diastolic area decreased (P < 0.05) after 

reverse Trendelenburg positioning. Left ventricular ejection fraction was maintained 

throughout the study.(32) 

In another study, cardiovascular changes associated with insufflation of carbon 

dioxide and reverse Trendelenburg (rT) position during laparoscopic cholecystectomy 

were measured using Transesophageal echocardiography in 13 ASA I and II patients. 

End tidal carbon dioxide was increased after insufflation of carbon dioxide with 

values significantly (p<0.005) increased after lateral positioning. Creation of 

pneumoperitoneum was associated with increases (p<0.01) in peak airway pressure 

and systemic arterial pressure. Left ventricular end diastolic area decreased (p<0.05) 

after reverse Trendelenburg positioning. Left ventricular ejection fraction was 

maintained throughout the study.33 

 To evaluate the haemodynamic and respiratory changes during laparoscopic 

cholecystectomy in elderly ASA III patients.   This clinical descriptive study included 

16 patients aged > 75 yr. Anaesthesia was induced with fentanyl and etomidate and 

maintained with N2O in O2 (50%), fentanyl and isoflurane as needed. Inspired minute 

volume was kept constant during anaesthesia. Cardiovascular monitoring included a 

radial artery catheter and a pulmonary artery catheter for measurement of CO, RVEF 

and SvO2, and calculation of right ventricular end diastolic volume indexed 

(RVEDVI). Haemodynamic variables, arterial and venous blood gas analyses were 

collected before and 10 min after anaesthetic induction, 15, 30 and 60 min after 
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insufflation (IAP = 12 mmHg) followed by a 10 degrees head-up tilt, and after 

exsufflation. 

We conclude that gradual abdominal insufflation to 12 mmHg followed by a limited 

10 degrees head-up tilt is associated with cardiovascular stability in elderly ASA III 

patients.(34) 

Hemodynamics during laparoscopic cholecystectomy under general anesthesia 

(isoflurane in N2O/O2 (50%)) were investigated in 15 nonobese ASA Class I patients 

by using invasive hemodynamic monitoring including a flow-directed pulmonary 

artery catheter. During surgery, intraabdominal pressure was maintained 

automatically at 14 mm Hg by a CO2 insufflator, and minute ventilation was 

controlled and adjusted to avoid hypercapnia. Hemodynamics were measured before 

anesthesia, after the induction of anesthesia, after tilting into 10 degrees head-up 

position, 5 min, 15 min, and 30 min after peritoneal insufflation, and 30 min after 

exsufflation. Induction of anesthesia decreased significantly mean arterial pressure 

and cardiac index (CI). Tilting the patient to the head-up position reduced cardiac 

preload and caused further reduction of CI. Peritoneal insufflation resulted in a 

significant increase (+/- 35%) of mean arterial pressure, a significant reduction (+/- 

20%) of CI, and a significant increase of systemic (+/- 65%) and pulmonary (+/- 90%) 

vascular resistances. The combined effect of anesthesia, head-up tilt, and peritoneal 

insufflation produced a 50% decrease in CI. Administration of increasing 

concentrations of isoflurane, via its vasodilatory activity, may have partially blunted 

these hemodynamic changes. These results demonstrate that laparoscopy for 

cholecystectomy in head-up position results in significant hemodynamic changes in 

healthy patients, particularly at the induction of pneumoperitoneum.(35) 
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In another study, 41 patients undergoing laparoscopic cholecystectomies were 

monitored using the SphygmoCor pulse wave analyzing system. Peripheral blood 

pressures (PBP), central aortic blood pressures (CBP), augmentation index 

(ALX@HR75) and subendocardial viability ratios were measured at rest (phase1), 

after anaesthetic induction (Phase 2), after peritoneal inflation (Phase 3) and after 

peritoneal deflation (Phase 4). Induction of anaesthesia resulted in a statistically 

significant reduction in both the peripheral blood pressure and central aortic pressures, 

accompanied by a decrease in augmentation pressure and augmentation index. 

Peripheral blood pressures did not change along with the peritoneal cavity 

insufflation, except for a moderate increase in systolic blood pressure. In contrast to 

this, an increase could be observed in central aortic pressure (106.77±18.78 vs. 

118.05±19.85 mmHg, P<0.01) which was accompanied by increased augmentation 

pressure (18.97±10.80 vs. 31.55±12.01; P<0.001) and augmentation index (7.31±5.59 

vs. 12.61±7.56, P<0.001), indicating a rise in peripheral arterial stiffness.36 

COMPLICATIONS  OF  LAPAROSCOPIC CHOLECYSTECTOMY 

A) HEMORRHAGE 

i) TROCAR SITE BLEEDING 

ii)   HAEMORRHAGE DUE TO BLUNT DISSECTION OF ADHESIONS can 

be managed with electrocautery. 

iii)   SUDDEN AND PULSATILE BLEEDING IN CALOT’S TRIANGLE 

iv) GALLBLADDER FOSSA BLEEDING 
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b) BILE DUCT INJURY 

c) Bowel injury  

.  The jejunum, ileum and colon can be injured by veress needle and trocars while 

duodenum is likely to be injured during dissection.  

d) Wound infection and incisional hernia 

The risk of wound infection following laparoscopic cholecystectomy is less than 1% 

and the risk of incisional hernia is 0.5%.23. 

e) DIAPHRAGMATIC INJURY  

f) PANCREATITIS.  
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MATERIAL AND METHODS 

Source of the data: Study was conducted in patients undergoing laparoscopy 

cholecystectomy using carbondioxide-pneumoperitoneum before and after surgery in 

the Department of General Surgery, K.L.E.S Dr PRABHAKAR KORE HOSPITAL 

AND MEDICAL RESEARCH CENTRE, BELAGAVI 

Study design: An observational study 

Study period: The study was conducted from1st January 2023 to 31st December 2023 

Sample Size: A total of 27 patients 

SAMPLING DESIGN:  Observational study. 

SAMPLE SIZE: 

The formula used for sample size calculation is, 

� =
��

� ��� �	 + ���
�


�� − ����  

��
� = 2 × 
1 − �� �� 

� = |�� − ��|
��

 

where µ1 is the mean of the pre-test, µ2 is the mean of the post-test, for 95% 

confidence level, �� �	  values are 1.96 and for 85% power �� value is 1.0364.  

Assuming the effect size of PT between timepoints (before and after surgery) to be 

0.6, at 95% confidence level and 85% power, minimum sample size required is 27 

subjects. As sample size increases, accuracy of result also increases.  
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INCLUSION CRITERIA 

All patients operated for cholecystectomy laparoscopically will be included in the 

study. 

Patient of both sexes 

Age from 18 years to 60 years. 

Patients with gall stones or gallbladder polyps. 

Patients with chronic cholecystitis, relief stages of acute cholecystitis will be 

included. 

Surgery time assuming between 90- 180 minutes. 

Patients who give consent for study will be included. 

Exclusion Criteria 

Patients below age of 18 and above the age of 60. 

Surgery time exceeding three hours. 

Procedures converted to open surgery. 

Associated hypertension. 

Patients on anticoagulant therapy. 

Patients with known malignancies. 

Patients with known history of bleeding and clotting disorders. 

Deep venous thrombosis. 

Pregnancy. 



Materials & Methods 

 Page 28 

Data collection 

After obtaining institutional ethical committee clearance and written informed 

consent, detailed history, clinical examination and basic routine investigations was 

done for all the participants in the study. A total of 3 cc of blood was drawn under 

strict aseptic precautions. One sample was taken prior to surgery and the other sample 

6 hours after onset of pneumoperitoneum. Samples were processed for prothrombin 

time and D-dimer Duplex scan was done to look for deep vein thrombosis. Each 

patient undergone uncomplicated LC under general anesthesia. A standard operative 

and anesthesia protocol was followed by all surgeons; the experience of the operating 

surgeon, as demonstrated by the past number of LCs performed, was recorded. With 

the patient in the trendelenburg position a versss needle through a small incision 

under the umbilicus will be used to insufflate with CO2 until pneumoperitoneum of 

12 mmHg was achieved. The patient was then placed to anti-trendelenburg position 

with a left tilt throughout the operation. Standard American school positioning of the 

surgical team and four ports was used. Intraoperative cholangiogram was not 

performed. Patients were allowed to have free fluids by mouth, and ambulation was 

encouraged in the evening of surgery. Patient discharged after routinely, 24 -48 h after 

the operation. 

STATISTICAL ANALYSIS PLAN:   

Data was analyzed using statistical software IBM SPSS version 26 and Microsoft 

Excel 2021. Categorical variables were represented by frequencies and percentages. 

Continuous variables were represented by Mean ± SD / Median (Min, Max) form. 

Paired t test/Wilcoxon test was used to compare means/distributions of variables over 

time. P-value <0.05 indicated statistical significance.   
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OBSERVATIONS AND RESULTS 

Table 4: Age distribution 

Age (in years) No of cases Percentage (%) 

≤ 30 1 3.70 

31 – 40 8 29.63 

41 – 50 7 25.93 

51 – 60 10 37.04 

61 – 70 1 3.70 

Total 27 100 
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Table 5: Gender distribution 

Gender No of cases Percentage (%) 

Male 11 40.74 

Female 16 59.26 

Total 27 100 
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Table 6: Chief Complaints 

Chief Complaints No of cases Percentage (%) 

Pain in abdomen 18 66.67 

Colicky abdominal pain 9 33.33 

Total 27 100.00 
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Table 7: Duration of surgery 

Duration of Surgery (in mins) No of cases Percentage (%) 

≤ 90 9 33.33 

91 – 110 11 40.74 

111 – 130 4 14.81 

131 – 150 1 3.70 

> 150 2 7.41 

Total 27 100 
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Table 8.Prothrombin/ International normalised ratio 

Paired Samples Statistics 

 Mean N 

Std. 

Deviation 

Std. Error 

Mean 

Pair 1 Preop .9778 27 .07454 .01435 

Postop 1.0407 27 .07765 .01494 
 

Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 Preop & Postop 27 .709 .000 

 

Paired Samples Test 

 

Paired Differences 

t df 

Sig. (2-

tailed) Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence Interval of the 

Difference 

Lower Upper 

Pair 1 Preop - 

Postop 

-.06296 .05810 .01118 -.08595 -.03998 -5.631 26 .000 
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Table 9: D-dimer 

Paired Samples Statistics 

 Mean N 
Std. 

Deviation 
Std. Error 

Mean 

Pair 1 Preop 152.5926 27 57.52141 11.07000 

Postop 301.4815 27 71.54792 13.76940 
 

Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 Preop & 

Postop 

27 .487 .010 

 

Paired Samples Test 

 

Paired Differences 

t df 

Sig. (2-

tailed) Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 

1 

Preop - 

Postop 

-

148.888

89 

66.49369 12.79672 -

175.1929

1 

-

122.5848

6 

-

11.63

5 

26 .000 
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DISCUSSION 

A fundamental step of the laparoscopic surgery is represented by the insufflation of a 

gas (carbon dioxide, CO2) inside the peritoneal cavity to allow the distention of the 

abdominal wall, which creates enough space for maneuver. The pneumoperitoneum 

induces multiple alterations to the physiological processes due to the increase in intra-

abdominal pressure and to the direct effects of CO2 at the systemic level because of 

its absorption. Many of the effects of pneumoperitoneum on cardiovascular, 

respiratory and metabolic systems have been discussed in Literature.[2–5] 

Laparoscopic cholecystectomy represents the gold standard for the treatment of 

symptomatic gallbladder stones. There is no pressure standard for inducing 

pneumoperitoneum. The effects of gas and the pathophysiological changes induced by 

CO2 have prompted surgeons to try to use low pressure to avoid the onset of some 

complications such as venous thromboembolism. The usual pressure range of the 

pneumoperitoneum is between 12 and 14 mmHg. However, international guidelines 

do not recommend operating at lower pressure value with the purpose of avoiding the 

potentially negative effects of pneumoperitoneum on heart and lungs, because either 

there is no clear evidence of safety or low pressure could reduce the formation of a 

safe working chamber.[6, 7]. There are many studies in the Literature concerning the 

effects of laparoscopy on coagulation alterations and on the lower thromboembolic 

risk than open surgery. Thrombotic risks during laparoscopic surgery are mostly 

pneumoperitoneum related. The increase in intraabdominal pressure during 

pneumoperitoneum causes mechanical compression on the inferior vena cava with a 

reduction in venous return; moreover, the reverse Trendelenburg can induce blood 

stagnation in the lower limbs.[5] In addition, other Authors have recorded a state of 

hypercoagulability after the discharge of the patient from the hospital.[8] For this 
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reason, some Authors recommended a thromboembolic prophylaxis for patients 

undergoing laparoscopy.[9, 10] 

Age distribution 

In the present study age ranged from 30 years to 70 years with the mean age of 47.08 

years. Most of the cases were observed having age from 51 to 60 years of age 

followed by 29.63% cases were observed having age from 31 to 40 years of age, 

25.93% cases were observed having age from 41 to 50 years of age, 3.70% each cases 

were observed having age less than or equal to 30 years and having age from 61 to 70 

years of age respectively. 

In study done by Eva I et al[42], the patients’ age ranged between 15 and 85 years, 

with an average age of 51 years.  

In study done by Sunamak O te al[43], mean age was 46.6±14.5 years and BMI was 

28.1±4.0% which is in concordance with our study 

In study done by Amin B et al[44], age of the patients ranged from 29 to 78 (mean 

56.7±115) years which is similar to our study. 

Gender distribution 

In the present study Female cases were higher than male cases with the M:F ratio of 

0.69:1. 59.26% were female cases and 40.74% were male cases. 

In study done by Eva I et al[42], 26 patients (60.5%) were female and 17 (39.5%) 

were male which is similar to our study 

In study done by Sunamak O te al[43], 20 (80%) of the patients were female and 5 

(20%) were male. 
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In study done by Amin B et al[44], 22 were male and 28 were female which is in 

concordance with our study.  

Chief complaints 

In the present study most of the cases i.e. 66.67% cases were observed having pain in 

abdomen where 33.33% cases were observed with Colicky abdominal pain 

complaints. 

Duration of surgery 

In the present study 40.71% cases were observed having duration of surgery form 91 

to 110 mins followed by 33.33% cases having duration of surgery less than or equal to 

90 mins, 14.81% cases were observed having surgery time from 111 to 130 mins and 

7.41% cases were observed having duration of surgery more than 150 minutes where 

3.70% cases were observed having duration of surgery from 131 to 150 

minutes.108.15 mins mean duration of surgery was observed. 

In study done by Eva I et al[42], the average operating time was 96 minutes. 

prothrombin time/international normalized ratio & D – Dimer 

In the present study preoperatively mean  PROTHROMBIN  TIME/INR  was d O.98  

where as post operatively mean PROTHROMBIN  TIME/INR  was 1.04 .Statistically 

significant difference was observed in PROTHROMBIN  TIME/INR  postoperatively. 

(p=<0.0001***) Preoperatively mean D-Dimer was 152.53 where as post operatively 

mean D-Dimer was 301.48. At post operatively significant increase in D-Dimer was 

observed.(p=<0.0001***). 
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In study done by Eva I et al[42], at post op significant increased was observed in D-

Dimer levels in group A a statistically significant decrease in anti-thrombin III levels 

was detected in group B, and a statistically significant difference in PT ratio in 

patients belonging to group B was observed . 

 wherer as in our study ***) Preoperatively mean D-Dimer was 152.53 where as post 

operatively mean D-Dimer was 301.48 and preoperatively mean  PROTHROMBIN  

TIME/INR  was d O.98  where as post operatively mean PROTHROMBIN  

TIME/INR  was 1.04 

In study done by Sunamak O te al[43], , Prothrombin time, Thrombin Time,  

Activated partial thromboplastin time  , INR, and D-dimer and fibrinogen levels 

significantly increased after the surgery in both of the groups. D-dimer level was 

significantly higher in 14-mmHg group at post24. We found a significant increase in 

Prothrombin 24 h after the surgery compared to preoperative value in the 10 mmHg 

group (p = 0.048) and the 14 mmHg group (p < 0.001). We observed a significant 

increase in  Activated partial thromboplastin time  24 h after the surgery compared to 

preoperative value in the 10 mmHg group (p < 0.001). In the 14 mmHg group there 

was a significant increase in Activated partial thromboplastin 1 h (p < 0.001) and 24 h 

(p < 0.001) after the surgery compared to preoperative value. There were significant 

decreases in Thrombin time 1 h and 24 h after the surgery in both of groups compared 

to preoperative values (p < 0.001). INR significantly increased in the 14 mmHg group 

24 h after the surgery (p < 0.001). D-dimer and fibrinogen significantly increased in 

both of groups 1 h and 24 h after the surgery (p < 0.001). Post 24 value of D-dimer 

was significantly higher in the 14 mmHg group compared to the 10 mmHg group. We 

didn’t observe any significant difference between the groups on pre, post1 and post24 

values of Prothrombin, activated partial throboplastin  , Thrombin time , INR and 
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fibrinojen. wherer as in our study ***) Preoperatively mean D-Dimer was 152.53 

where as post operatively mean D-Dimer was 301.48 and preoperatively mean  

PROTHROMBIN  TIME/INR  was  O.98    where as post operatively mean 

PROTHROMBIN  TIME/INR  was 1.04. 

In study done by Amin B et al[44]  the pneumoperitoneum for laparoscopic 

cholecycstectomy  lead to postoperative hypercoagulation in the patients, and thereby 

may increase the risks for development of postoperative thrombosis; Patients are at 

the risks for occurrence of thrombosis within 8 hours after the operation, to which 

attention should be paid in favor of preventing thrombosis. The Thrombin time  

values obtained at 0 and 8 hours post-operation were not significantly different as 

compared to the pre-pneumoperitoneum values (P > 0.05). (7) The D dimer  values 

gradually increased after operation; as compared to pre-pneumoperitoneum values, D 

dimer  at 0 and 8 hours after operation increased by 210.8 ng/ml and 525.9 ng/ml 

respectively (P < 0.05) and D dimer  at 8 hours after operation increased by 315.1 

ng/ml as compared to 0 hour post-operation (P < 0.05). 
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SUMMARY AND CONCLUSION 

.When pre- and post-operative data from the same group were compared, laparoscopy 

caused statistically significant changes in the coagulation parameters. The increase in 

these values indicates the tendency of the inflammatory process caused by either 

pneumoperitoneum or surgical stress, even though the small sample size makes it 

impossible to draw firm conclusions. Yes, one of the most discussed and still highly 

contentious topics is the thrombotic risk associated with laparoscopic surgery.furthur 

studies are required  to find out about anticoagulation prophylaxis. 

In our recent study by Anna maria blake  discussed the risk of deep venous 

thrombosis during laparoscopic cholecystectomy and the need for routine deep venous 

thrombosis (DVT) prophylaxis. In an average of 4 weeks follow-up, 31 complications 

and 4 deaths were reported. These complications included wound infection (16), 

postoperative bleeding (3), persistent pain (3), pneumonia (3), retained CBD stones 

(2), asthma (1), papillary stenosis (1), ileus (1), and intra-operative bowel injury (1). 

None of the 587 patients in this study had symptoms of DVT or pulmonary embolism. 

espite the fact that DVT in this patient population is rare, many reports suggest the use 

of routine DVT prophylaxis with sequential compression devices (SCDs) or low-

molecular-weight heparin (LMWH). Because no clinically detectable evidence was 

found of DVT in our study group despite the lack of any perioperative DVT 

prophylaxis, we question whether routine DVT prophylaxis is indicated or cost 

effective for routine laparoscopic cholecystectomy. A large prospective trial 

addressing this question is needed.(46) 
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ANNEXURE-I - CONSENT FORM FORMAT 

KAHER’S JNMC, BELAGAVI 

INFORMED CONSENT FORM 

“Comparative study of changes in coagulation profile in patients undergoing 

laparoscopy cholecystectomy using carbondioxide- pneumoperitoneum before and 

after surgery” 

Name of student/Principal investigator:   

Name of Guide/Co Investigator:   

Objective: To determine the changes in coagulation profile of patients undergoing 

laparoscopic cholecystectomy using carbon di oxide pneumoperitoneum. 

To assess if there is an increased risk of thrombosis post-operatively. 

To determine if patients undergoing laparoscopic cholecystectomy have to be started 

on prophylaxis for deep vein thrombosis to prevent complications 

Introduction:  Minimally invasive surgery has become the procedure of choice for 

many disorders, laparoscopic cholecystectomy being the most commonly performed 

operation. In order to achieve better visibility of the surgical field, the ‘‘CO2 

pneumoperitoneum technique’’ is used. There are many advantages to LCs such as a 

shorter hospitalization time, minimal postoperative pain and an easy recovery. 

However, there are also a few systemic disadvantages due to increase in intra-

abdominal pressure. 

Explanation of procedure: A total of 27 eligible patients were chosen. Detailed 

history, clinical examination and basic routine investigations will be done for all the 
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participants in the study. A total of 3 cc of blood will be drawn under strict aseptic 

precautions. One sample will be taken prior to surgery and the other sample 6 hours 

after onset of pneumoperitoneumSamples will be processed for prothrombin time and 

D-dimer. 

Withdrawal from participation in the study:  Participation in this study is 

voluntary. You will be free to decide whether to participate in this study or continue 

participation once enrolled. In case you decide to withdraw your participation, you are 

free to do so. However, please convey the decision to the principal investigator. 

Possible benefits from participating in the study: You will not have nor get the 

benefits by participating in this study. The data gathered will help the population at 

large. 

Possible risks from participating in the study: There are no risks involved in 

participating in this study. 

Privacy and confidentiality: The information collected from you will be coded, to 

prevent any person from identifying you. Your identity will never be revealed. The 

data collected from you will be kept confidential and only processed data will be used 

for publication. 

Financial incentives: You will not receive any payment for participating in this 

study. 

Authorization for publication of aggregated data: Results obtained after 

processing of the aggregated data will be published for scientific purposes and or 

presented to scientific groups. However, your identity will never be revealed. 
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Questions: In case of any questions with regard to this study, you are free to contact 

Dr,Harsha Hegde, Chairperson Ethical committee of JNMC, 0831-2473777 Extension 

4052      

Legal rights: By signing this consent form, we are not waving any of your legal 

rights. 
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CONSENT FORM FORMAT 

KAHER’S JNMC, BELAGAVI 

“Comparative study of changes in coagulation profile in patients undergoing 

laparoscopy cholecystectomy using carbondioxide- pneumoperitoneum before and 

after surgery” 

Name of student/Principal investigator:   

Name of Guide/Co Investigator:   

Study Centre: 

Patient Name: 

Patients Age: 

Identification Number: 

Patient may check these (√) boxes 

I confirm that I have understood the purpose of procedure for the above study. I have 

the opportunity to ask question and all my questions and doubts have been answered 

to my complete satisfaction 

I understand that my participation in the study is voluntary and that I am free to 

withdraw at any time without giving reason, without my legal rights being affected 

I understand that sponsor of the clinical study, others working on the sponsor’s behalf, 

the ethical committee and the regulatory authorities will not need my permission to 

look at my health records, both in respect of current study and any further research 

that may be conducted in relation to it, even if I withdraw from the study I agree to 
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this access. However, I understand that my identity will not be revealed in any 

information released to third parties or published, unless as required under the law. I 

agree not to restrict the use of any data or results that arise from this study 

I agree to take part in the above study and to comply with the instructions given 

during the study and faithfully cooperate with the study team and to immediately 

inform the study staff if I suffer from any deterioration in my health or well- being or 

any unexpected or unusual symptoms. I hereby consent to participate in this study 

I hereby give permission to undergo complete clinical examination and necessary 

investigations. 

Signature of Investigator    Signature/thumb impression  

Study Investigator’s Name:    Patient’s Name and Address 
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INFORMATION SHEET 

We are conducting a study on “Comparative study of changes in coagulation profile 

in patients undergoing laparoscopy cholecystectomy using carbondioxide 

pneumoperitoneum before and after surgery” and for that your clinical details may be 

valuable to us. We are selecting certain patients and if you are found eligible, we may 

be using your clinical details in such a way so as to not affect your final report or 

management. The privacy of the patients in the research will be maintained 

throughout the study. In the event of any publication or presentation resulting from 

the research, no personally identifiable information will be shared. Taking part in this 

study is voluntary. You are free to decide whether to participate in this study or to 

withdraw at any time; your decision will not result in any loss of benefits to which 

you are otherwise entitled. The results of the special study may be intimated to you at 

the end of the study period or during the study if anything is found abnormal which 

may aid in the management or treatment. 

Once you are considered eligible for the study, your consent will be taken, the entire 

surgical procedure along with its indications will be explained to you. After the 

surgical procedure is done, you will be under constant monitoring by the doctor at 

ward rounds and once we find you suitable to be discharged, you will be discharged 

and then followed up. D-dimer and prothrombin level will be recorded before and 

after the surgery. If any complications are encountered, you will be asked to report us 

immediately. 

Signature of investigator                                    Signature of participant 

Date: 
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CONSENT STATEMENT 

I am making a voluntary decision to participate in the study “COMPARATIVE 

STUDY OF CHANGES IN COAGULATION PROFILE IN PATIENTS 

UNDERGOING LAPAROSCOPY CHOLECYSTECTOMY USING 

CARBONDIOXIDE- PNEUMOPERITONEUM BEFORE AND AFTER 

SURGERY”. My signature below indicates that I have decided to participate and i 

have read the information provided above or the information provided above has been 

read to me in the language that I understand best. I was given the opportunity to ask 

questions and that they have been answered to my satisfaction.    

 

Name of participant: 

Signature or left thumb impression of the participant: 

Name of the witness: 

Signature or left thumb impression of the witness: 

Name of the investigator:  

Signature of the investigator:  

 

 

 

 

 



Annexures 

 Page 56 

ANNEXURE II - CASE PROFORMA 

Patient name 

IP No: 

Department: 

Hospital: 

Age: 

Sex: 

Occupation 

Chief complaints: 

Past history: 

Body mass index: 

General examination. 

Vitals 

a. Pulse rate: 

b. Blood pressure: 

c. Temperature: 

Local examination: 

Inspection 

Palpation: 
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Percussion: 

Auscultation: 

Abdominal examination 

Cardiovascular and respiratory system examination 

Diagnosis: 

Duration of surgery: 

Table: 

 Before surgery 6 hours after the surgery 

Prothrombin time   

D-dimer   
 

CALCULATION OF PROTHROMBIN TIME  

 Before surgery After surgery 

Mean   

Standard deviation   

Standard error of mean   
 

CALCULATION OF D-DIMER 

 Before surgery After surgery 

Mean   

Standard deviation   

Standard error of mean   

 



sr no ip no Age/Sex chief complaints comorbidities Bmi diagnosis duration of surgery        preop       postop
90 min ptinr d dimer ptinr

1 10048887 32 m pain in abdomen nil 20 cholelithiasis 1.01 50 1.07
95 min

2 10049958 48 f colicky abdominal pain nil 19 cholelithiais 1.01 51 1.09
90 min

3 1004731 60 m abdominal pain nil 22 cholelithiasis 0.94 54 1.11
110 min

4 10049447 42 m colicky abdominal pain   nil 19.5 cholelithaisis 0.9 141 0.94
115 min

5 1200008 58 m pain in abdomen nil 22 cholelithiasis 1.05 205 1.13
120 min

6 1198457 47 m abdominal pain nil 19.5 cholelithiasis 0.99 126 1.01
125 min

7 1193646 57 m abdominal pain nil 21 cholelithiasis 0.99 95 1.05
110 min

8 10040462 70 m colicky abdomonal pain  nil 23 cholelithiasis 1.07 170 1.08
100 min

9 1188622 40 f abdominal pain nil 22 cholelithasis 1.07 180 1.09
90 min

10 100009776 38 m abdominal pain.              nil 21 cholelithiasis 0.91 139 1.02
80 min

11 10010253 40 m colicky abdominal pain.     nil 22 cholelithiasis 0.84 140 0.91
100 min

12 10009487 31 f abdominal pain nil 21 cholelithiasis 0.93 140 1.03
90 min

13 54 f colicky abdominal pain.     nil 20 cholelithiasis 0.91 129 0.97
100 min

14 1203847 33 f abdominal pain nil 19 cholelithiasis 0.9 165 1.03
110 min

15 50 m abdominal pain nil 21 cholelithiasis 1.03 84 1.05
90 min

16 1196448 30 f colicky abdominal pain.   nil 20 cholelithiasis 1.19 210 1.3
150 min

17 10044829 57 f abdominal pain nil 24 cholelithiasis 1.02 200 1.06
110 min

18 1135694 45 f colicky abdominal pain  nil 21 cholelithiasis 1 200 1.05
100 min

19 1196735 33 f abdominal pain nil 20 cholelithiasis 0.94 150 1.03
90 min

20 34 f abdominal pain nil 21 cholelithiasis 1.01 120 1.1
170 min

21 1201128 59 f abdominal pain nil 20 cholelithiasis 1.01 250 1.02
90 min

22 1192985 49 f colicky abdominal pain.   nil 22 cholelithiasis 0.94 140 0.92
175 min

23 1194877 55 f abdominal pain nil 23 cholelithiasis 0.95 280 1.04
120 min

24 1190576 53 f abdominal pain nil 21 cholelithiasis 0.97 170 1.05
110 min

25 60 f abdominal pain nil 20 cholelithiasis 0.87 121 1.03
90 min

26 60 m  colicky abdomonal pain.   nil 20 cholelithiasis 0.91 210 1
100 min

27 1187280 45 f abdominal pain  nil 21 cholelithiasis 1.04 200 0.92
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