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ABSTRACT

Background: Minimally invasive surgery has become the procedoir choice for
many disorders, laparoscopic cholecystectomy b#iegmost commonly performed
operation. In order to achieve better visibility tife surgical field, the “CO2
pneumoperitoneum technique” is used. There areynaaivantages to LCs such as a
shorter hospitalization time, minimal postoperatipain and an easy recovery.
However, there are also a few systemic disadvastalye to increase in intra-

abdominal pressure.

Aim-To determine the changes in coagulation profile paftients undergoing

laparoscopic cholecystectomy using carbon di opigeumoperitoneum.

To determine if patients undergoing laparoscopiaatystectomy have to be started

on prophylaxis for deep vein thrombosis to prexeamplications.

Materials & Methods- A total of 27 eligible patients were evaluated im an
observational study over a period of one yearritieigy care hospital Detailed history,
clinical examination and basic routine investigasowill be done for all the
participants in the study. A total of 3 cc of bloatl be drawn under strict aseptic
precautions. One sample will be taken prior to sygnd the other sample 6 hours
after onset of pneumoperitoneumSamples will begssed for prothrombin time and

D-dimer in pateints undergoing laparoscopic chydesctomy.

Results: Our study concludes that due to pneumoperitonegmue to activation of
coagulation cascade mechanism Preoperatively meamer was 152.53 where as

post operatively mean D-Dimer was 301.48 and pnetpely mean
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PROTHROMBIN TIME/INR was d O.98 where as postemgively mean

PROTHROMBIN TIME/INR was 1.04.

Conclusion: When pre- and post-operative data from the samepgwere compared,
laparoscopy caused statistically significant changethe coagulation parameters.
The increase in these values indicates the tendehdje inflammatory process
caused by either pneumoperitoneum or surgicalsste&en though the small sample
size makes it impossible to draw firm conclusiorss, one of the most discussed and
still highly contentious topics is the thrombotiskr associated with laparoscopic

surgery.furthur studies are required to find dadwt anticoagulation prophylaxis
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I ntroduction

INTRODUCTION

'Cholelithiasis is the most common biliary patholo@allstones are present in 10 to
15% of the general population and asymptomatic e majority (>80%).The
prevalence of gallstone varies widely in differguarts of the world. In India it is

estimated to be around 4%.

Changing incidence in India is mainly attributedatesternization and availability of
investigation that is ultrasound in both rural amtdan areas and due to change in
socioeconomic structure. Approximately 1-2% of agyomatic patients will develop

symptoms requiring cholecystectomy per year.

Cholelithiasis is rare in the first two decadesidence gradually increases after 21
years and reaches its peak thaid &' decade. Women are more affected than men in
the ratio of 4:T. In 1992, The National Institute of Health (NIH§ consensus
development conference stated that laparoscopitecygiectomy “provides a safe

and effective treatment for most patients with sionmtic gallstones>

Laparoscopic cholecystectomy has become the galddatd in the treatment of
gallbladder pathology and is replacing open chatEmtomy. The rate of conversion

from laparoscopic cholecystectomy to open cholecgsmy is 5 to 109%.

After almost 30 years of struggle for survival, dapscopy proved not only its right
for existence but is now considered, even by thstrpersistent sceptics, to be the
‘gold standard’ for several surgical procedurese @dvantages of smaller skin scars,
reduced trauma to the patient, lesser post-opergiain and shorter duration of
hospital stay have made laparoscopy the procedfirehaice for most surgical

interventions.
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However these advantages of laparoscopic surgerm@se at a price. The
pneumoperitoneum (PNP) required for laparoscopwltesn pathophysiological
change$Pneumoperitoneum is produced by administrationaoban dioxide (CO2)
into the peritoneal cavity during laparoscopic pares Both pneumoperitoneum
and CO2 cause adverse cardiovascular eff8ctsnediately after pneumoperitoneum
plasma levels of norepinephrine, epinephrine andsrph rennin activity
increasé'The renin-angiotensin-aldosterone system is alsivaded by increasing
catecholamine levels. All these changes come tegetih contribute to elevated
arterial pressure, increase systemic and pulmowasgular resistance and reduced
cardiac output®Both mechanical and neurohumoral factors contribistethese

hemodynamic changé$*

Hemodynamic stability during peri-operative perigdof paramount importance as
there are many patients who have a compromisedovastular status and are on
medications. The anaesthesiologist's traditiongdra@ch to provide anaesthesia for
laparoscopic procedures has been the emphasisiotamang hemodynamic stability

by avoiding hypertension, hypotension and tachyaard

To prevent these adverse hemodynamic effects nme@sventions have been studied.
They may be surgical interventions such as abddmiwall lift method
(Laparotensors) providing gasless field for viszetion, low intra-abdominal
pressure techniques or use of Helium/Argon gaseaustof CO2. Anesthetic
interventions to prevent such hemodynamic changegdcbe the use of various
modes of anaesthesia such as epidural or spinebrabined epidural and general
anaesthesia techniques for the procedure; or gn@fugarious pharmacological drugs
such as opioids, esmolol, sodium nitroprussidepgiycerine and alpha-2 adrenergic

agonists. But the search for the ideal agent tdrabtiis instability in hemodynamics
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is still on.

Prothrombin time is a measure of coagulation, wheslaluate extrinsic pathway
(factor VII) and common pathway protein factor (fitmgen, prothrombin, Factor V
and X). There was no statisticall significant ppamtive decrease in PT (p value
>0.05) that could indicate hypercoagulability. ikated partial prothrombin time is a
direct measure of coagulation, which test theistdrpathway (factor Xll, Xl, IX,

V1IN

Thrombin, an enzyme with weak proteolytic activiigts to convert fibrinogen into
fibrin fibers that enmesh platelets, blood celisd plasma to finally form the clot.

One of the primary down-regulators of the coagatatiascade is antithrombin

lll, which exerts its down-regulatory effect thrdughe inactivation of several
activated factors, including factors X, IX, Xl artirombin. By inactivating the
numbered factors, thrombin production is reducedtithrombin also binds with

thrombin and thereby blocks thrombin’s interactiaith fibrinogen.

D-Dimer levels have been used as a marker of iag@var clot formation. D-Dimer
is a cross-linked fibrin degradation product, whichms as a result of a breakdown of
fibrin. D-Dimer levels are frequently increasedeafsurgery or trauma and indicate

the presence of an intravascular clot that hasrgode lysis.

CO2 pneumoperitoneum enhances the activation ofjutation and fibrinolysis
associatewith laparoscopic cholecystectomy. Patieuith risk factors like old age,
obesity or with expected long duration of lapargscasurgery are likely to have
significant activation of coagulation, making thean vulnerable risk group for
development of postoperative deep vein thrombosigrranting some form of

thromboprophylaxi&®
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OBJECTIVES
To determine the changes in coagulation profile patients undergoing
laparoscopic cholecystectomy using carbon di ogigeumoperitoneum.
To assess if there is an increased risk of thromlpmst-operatively.
To determine if patients undergoing laparoscopigietystectomy have to be

started on prophylaxis for deep vein thrombosigrevent complications

Page 4



Review of literature

REVIEW OF LITERATURE

HISTORICAL ASPECTS

The Roman Celsus in his text, De Medicina (traesldty W.G. Spencer in 1935),
mentioned the liver and described its anatomictlonain an accurate form: “The

liver, which starts from the actual partition undee precordia on the right side, is
concave within (that is on the inferior surfacedl @onvex without; its projecting part

rests lightly on the stomach and it is divided ifttor lobes. Outside its lower part, the
gallbladder adheres to it

Vesalius found (that he had) a hemoperitoneum cgrfriom an abscess which had
eroded the portal vein. The gallbladder was yellvd contained 18 calculi. Very

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

somewhat blackish. The spleen was very lafge.”

Morgagni published in 1769 an analysis of diseasteuthe title Seats and Causes of

Disease, among which are those of the liver andrpitract™

Vater (1684-1751) was the first to describe thellzapf the duodenunt’
Petit introduced the term biliary colic.

1878: Kocher performed a cholecystostomy in twgesa

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

gallbladder, and 8 days later he emptied the rasstones from the gallbladder.
1885: Tait performed first cholecystostomy for gktider lithiasis in one stage.
1882: Langenbuch performed first elective choleagtsimy

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

ampullary choledochal calculi.

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

was the first systematic use of biliary intubation.
1898: Thornton performed the first removal of anstérom the common bile duct.

1898: MacBurney published his experience with dnodeomy and papillotomy in

patients with impacted periampullary calculi.

1898: Buxbaum observed biliary calculi on plairays.

1912: Kehr developed T-tube.

1923: Bakes developed choledochoscopy.

1924: Graham developed oral cholecystography.

1932: Mirizzi developed Postoperative cholangiobsap

1937: Mirizzi developed Intraoperative cholangigura

1989: Dubois in Paris published the first serielpfroscopic cholecystectomies.
HISTORY OF LAPAROSCOPY AND LAPAROSCOPIC CHOLECYSTEC TOMY:

Laparoscopy (from the Greek, Laparo meaning thekfland Skopein meaning to
examine), was first performed in 1901 by Georgéniglof Dresden, Germany using
room air filtered through sterile cotton for pneyradtoneum and a wide cystoscope
to view the abdominal cavity of dog. The use ofboar dioxide (co2) for
pneumoperitoneum was first recommended by Richaitikdfer of Switzerland in

192416

Page 6



Review of literature

The primary mode of insufflation was the Veressdfeaevhich wasintroduced by
Janos Veress of Hungary in 19%8.

In 1933, A German general surgeon, Feowers, wadirgteto report laparoscopic

lysis of abdominal adhesions for the diagnosisavfdlobstructions®

Kurt Semm incorporated new aspects of fiber optid ased automatic gasinsufflator
which allowed precise controlled intra abdominagsure'’

In 1983, Lukichev and colleagues described lapasccholecystectomy for acute
cholecystitis'’

In 1985, Muhe of Boblinger, Germany performed tlst flaparoscopic assisted
cholecystectomy®

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

laparoscopic cholecystectomy.

ANATOMY
The extra-hepatic biliary tree consists of the trighd left hepatic ducts, common

hepatic duct, cystic duct and gallbladder and tiraraon bile duct.

Round ligament of liver
* (obliterated umbilical ligament)

Gall bladder
Cystic artery: Superfiscial Branch
Deep branch

Cystic duct
Right branch

Left hepatic duct
Left branch

s h i h
Common hepatic duct - Rt iepniic besie

Ligamentum venosum
(Obliterated ductus
! venosus)

Hepatic artery proper

Right hepatic branch

Inferior vena cava /
Bile duct Portal vein

FIGUREL: Showing anatomy of gall bladder, inferiorview
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GALL BLADDER:

» The gall bladder is a flask-shaped, blind-endofigerticulum attached to the
common bile duct by the cystic duct. It usuallyslim a shallow fossa in the liver
parenchyma covered by peritoneum continued fromiviee surface. This attachment

can vary widely?®

The gall bladder lies on a fibrous or cystic plathjch is part of the perihilar system
of fibrous tissue. The cystic plate attaches diyeoh to the anterior surface of the

right portal pedicle.

The hepatic parenchyma lies deep to the cystie phwbugh which small bile ducts
may penetrate to enter the gallbladder. Betweemitlgcularis of the gallbladder and
the cystic plate, a thin layer of areolar tisstiekins progressively from the top of the

gallbladder downward.

« During dissection of the gallbladder from theelivthe posterior surface of the cystic
artery and bile duct will be reached when the aneti$sue is left on the cystic plate.
Should dissection be undertaken deep into the ccystite, the surface to the right
portal pedicle may be breached and result in injirythe right portal pedicle

structures and the right hepatic duct.
NECK:

Neck lies at the medial end close to the porta tgpand almost always has a short
peritoneal cover attached to the liver (MESENTER¥)s mesentery usually contains

the cystic artery.
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FIGURE 2: The anatomy of the plate system. cysticlate (A) above the
gallbladder, the hilar plate (B) above the biliaryconfluence and at the base of the
guadrate lobe, and the umbilical plate (C) above th umbilical portion of the

portal vein.
BODY AND FUNDUS:

The body of the gall bladder normally lies in caitavith the liversurface. It lies
anterior to the ® part of the duodenum and the right end of thestrarse colon. The
fundus lies at the lateral end of the body and lyspaojects past the inferior border
of the liver to a variable length. It often lies éontact with the anterior abdominal
wall behind the 9 costal cartilage where the lateral edge of thiet rigctus abdominis
crosses the costal margin. This is the locationrevealargement of the gall bladder is

best sought on clinical examination.

The fundus of gall bladder may be folded back upio& 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, pagsesteriorly to the left from the
neck of gallbladder, and joins the common hepaiut tb form the common bile duct.
It almost runs parallel to it and is adherent tenowmn hepatic duct for a short

distance before joining it.

BILE DUCTS:

The larger biliary ducts have external fibrous artdrnal mucous layers. The former
is fibrous connective tissue which contains vaBabmount of connective tissue
which contain variable amount of longitudinal, oflé and circular smooth muscles.

The epithelial covering is columnar and containsiyn@buloalveolar mucous glands.

FIGURE 3: Microscopy of common bile duct Physiology

Bile is made up of bile salts, bile pigments anteotsubstances dissolved in an
alkaline medium. About 500 ml is secreted daily.e Tglucuronides of the bile
pigments, bilirubin and biliverdin are responsilite golden yellow colour. Entire

pool recycles twice per meal and 6 to 8 times gt d
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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

— e \\\
/ Liver
||" Cholesterol ol

Il Bile salls (pool — 3.5 ar

95% per day

el ]
Portal
Systemn

FIGURE 4: Showing enterohepatic circulation of bilesalts.

BILIRUBIN METABOLISM AND EXCRETION

Most of the bilirubin in the body is formed by theeakdown of hemoglobin. it is
bound to cytoplasmic proteins. It is conjugatedltacuronic acid by UDP-glucuronyl
transferase, this diglucuronide is water solubld &ntransported actively against

concentration gradient into bile canaliculi.
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A small amount of bilirubin glucuronide escapesoimiood, where it is bound to
albumin and excreted in urine.The intestinal mucissaelatively impermeable to
conjugated bilirubin but is permeable to unconjedabilirubin and to urobilinogen.

Small amounts of urobilinogen enters the generatuldtion through portal

circulation and is excreted in urine.

Albumin-bound
Bdirutin
Plasma JT
Bdirubin +« ABumin
I
*l
Hopatic Bibubin + & SlSrubin &
ceall >
2 UDPGA
Glucuronyt
transferase
Bfinudin diglucuwonide « UDP
Bile Bdirubin diglucwaoandde

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

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

REGULATION OF BILIARY SECRETION:

The tone of sphincter of Oddi decreases when faddre mouth. Fatty acids and
amino acids in the duodenum release CCK, whichecayadl bladder contraction.

Substances that cause contraction of gallbladé@ecaled cholagogues.

PATHOGENESIS:

In the west, about 80% are cholesterol stonesagung more than 50%ofcrystalline
cholesterol monohydrate. The remainder are comppsedominantly of bilirubin

calcium salts and are designated pigment stones.
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CHOLESTROL STONES

Cholesterol is rendered soluble in bile by aggregawith water soluble bile salts and
water insoluble lecithin, both of which act as dgémts. When cholesterol

concentration, exceed the solubilizing capacitpitef (supersaturation).

Bile must be supersaturated with cholesterol: #ppears to be a primary defect,
mediated by abnormal regulation of hepatic mecmasifor delivering cholesterol to
bile. The excess free cholesterolis toxic to gatlioler, penetrating the wall and
exceeding the ability of the mucosa to detoxifhpytesterification. Gallbladder hypo
motility ensues. Muscular stasis appears to résth from intrinsic neuromuscular

dysmotility and decreased response neuromuscisponse to CCK
1. Gallbladder hypomotility promotes nucleatitn.

2. Cholestrol nucleation in bile is accelerated: doeshift in balance between
antinucleating and pronucleating proteins and preseof micro precipitates

of inorganic or organic calcium salts.

3. Mucus hypersecretion in the GB traps the crystgsymitting their

aggregation into stones.
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Gallbladdar Hypomotity
and Cholesterct Nucaton
= ol o

FIGURE 6: Schematic representation of four contribuory factors for
cholelithiasis: supersaturation, gallbladder hypomtility, crystal nucleation and

accretion within the gallbladder mucous layer*

TABLE 2: Superimposed conditions that exacerbate dective 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 abnormablilde calcium salts of
unconjugated bilirubin along with inorganic calciwalts. Infection of biliary tract
with E.coli or ascaris lumbricoids or by the liilukes opisthorchis sinensis leads to
release of microbial P-glucuronidase, whichhydresysbilirubin glucuronides to

unconjugated bilirubii*
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MORPHOLOGY CHOLESTEROL STONES

Arises exclusively in GB and are composed of clieles ranging from 100 to 50%.
Pure cholesterol stones are pale yellow, roundstadoand have a fine granular, hard
external surface which on transection reveals ategling radiating crystalline
palisade. With increasing proportions of calciummboaate, phosphates and bilirubin,
the stones exhibit discolouration and may be laatexdl and gray white to black on

transectiorf??

Most often multiple stones are present that ranmme several centimeters in diameter.
Surfaces of multiple stones may be rounded or é&aedwing to tight apposition.
Stones composed largely of cholesterol are radémitjcsufficient calcium carbonate

is found in 10 to 20% of cholesterol stone to rertdlem radiopaque.
PIGMENT STONES

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

gallbladder bile, and brown in infected intrahepaind extrahepatic ducts.
Mucin glycoproteins act as binding proteins in botiolesterol and pigment stones.
THE NATURAL HISTORY OF GALLSTONES

In 1992, it was estimated that 10% to 15% of thdtgabpulation in the United States
had gallstones, about 1 million patients are nesidgnosedannually. Gallstones are

the most common digestive dised3e.
EPIDEMIOLOGY:

Gallstones are most common gastrointestinal illmedsa prevalence of 11 to 36% in

autopsy reports. Only first degree relatives ofghgents with gallstones and obesity

Page 15



Review of literature

(BMI >30 kg/nf) have been identified as strong risk factors far development of

symptomatic gallstone diseade.

TABLE 3: Risk factors for gallstones

Obesity First degree relatives

Rapid weight loss | Drugs: Ceftriaxone, postmenopausal estrogens,

parenteral nutrition

Childbearing Ethnicity: Native American(Pima Indian

Scandinavian

Multiparity lleal disease, resection or bypass

Female sex Increasing age

COMPLICATIONS OF GALLSTONES **°
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 ND

CHANGES IN COAGULATION PROFILE

Related to changes in coagulation profile ptmd d dimer in laparoscopic

cholecystectomy

Patients with risk factors like old age, obesitywaith expected long duration of
laparoscopic surgery are likely to have significaativation of coagulation, making
them a vulnerable risk group for development oftppsrative deep vein thrombosis,

warranting some form of thromboprophylaxis.

Significant postoperative decrease in APTT andtaombin 11l suggested activation

of coagulation while decrease in D-dimer suggeatdiyation of
Fibrinolysis.(26)
a) PNEUMOPERITONEUM RELATED COMPLICATIONS

Pneumoperitoneum related complications include ararbdioxide embolism,

vasovagal reflex, cardiac arrhythmias and hyperieajeidosis. Hypercapnia and
acidosis are due to absorption of carbon dioxidenfthe peritoneal cavity. Sudden
increases in Paco2 may be related to port slippagd extraperitoneal or
subcutaneous diffusion of co2. It is managed byfflesing the abdomen for 10 to 15
min. If reinsufflation results in recurrent hypepo#, then change the insufflations
gas or convert to open. Carbon dioxide embolisrahiaracterized by unexplained
hypotension and hypoxia. Characteristic mill wheaurmur is detected on
auscultation. This is produced due to the contactf right ventricle against the
blood gasinterface. There is an exponential deereéasend tidal co2 due to

completeright ventricular outflow obstructiéh.
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It is managed by immediate evacuation of pneumaperum and placement of the
patient in left lateral decubitus, head down (Dthyawsition. This allows the co2
bubble to float to the apex of the right ventrickhere it is less likely to cause right
ventricular outflow obstruction. Patient is hypemikated with 100% oxygeff

cholecystitis and choledocholithiasis.
Adverse effects of Pneumoperitoneum

Lindberg et al conducted a study to quantify thekriof thromboembolic

complications after laparoscopic cholecystectomyabsurvey of the literature. The
authors reviewed 60 laparoscopic cholecystectonmesseconsisting of 153,832
patients. The average mortality was 0.08%. The ameerate of fatal pulmonary
embolism was 0.02% and total pulmonary embolisn6%.0The average rate of
reported deep vein thrombosis was 0.03%. The ceiwela drawn were that
laparoscopic cholecystectomy is a safe procedun@,tlae rate of clinically evident
postoperative thromboembolic complications is phbdpa lower than after

conventional cholecystectomy. An underreporting teé lesser complications is
likely. The risk is not negligible, though, and smmauthors have recommended
thromboembolism prophylaxis, although further stsdare necessary to find the

optimal prophylaxis stratedy

G Wazz et al carried out a research study to etalparioperative changes in the
venous system and to determine the frequency qf derous thrombosis associated
with minimally invasive surgery. Sixty-one patientempleted the investigations
(coagulation profile and lower limb venous duplears) on admission and on the first
postoperative day. The median duration of pneunitmgpesum was 45 minutes (range:
18-90 minutes). None of postoperative scans redetieombosis. No significant

changes in the postoperative coagulation profileewdentified. Perioperative scans
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of the left femoral vein revealed an increase ibss¥sectional area (P<0.05) and a
decrease in peak blood velocity (P<0.0Bl)e authors concluded thatin low-risk
patients for thromboembolism, laparoscopy with pneperitoneum at pressures
below 12 mm Hg per se did not increase the precel@f deep venous thrombosis.
This implies that venous hemodynamic changes obdeduring pneumoperitoneum
did not cause deleterious venous stasis. Stilti@mameeds to exercised with regard to
the view that no special precautions to prevenpdemous thrombosis are warranted

in patients undergoing laparoscopy.(30)

A study was carried out by Garg PK et al to detaethe alteration in coagulation
profile and incidence of DVT in laparoscopic chgletectomy and they concluded
that CO(2) pneumoperitoneum enhances the activafionagulation and fibrinolysis
associated with laparoscopic cholecystectomy. Ratieith risk factors like old age,
obesity or with expected long duration of lapargscosurgery are likely to have
significant activation of coagulation, making thean vulnerable risk group for
development of postoperative deep vein thrombosigiranting some form of

thromboprophylaxis(26)

Dimitris et al conducted a study examine whethberent patient-related risk factors
(age, gender) modify the effect of laparoscopic letystectomy (LC) upon the
coagulation and fibrinolysis cascades. This obs&emal study included 119 low-risk
for deep vein thrombosis (DVT) patients undergoietective LC, without
thromboprophylaxis. Pre-operatively and 24 h pgeratively the authors measured
PT eINR, aPTT, FDP, d-dimer, and fibrinogen. Cdwppler scan of the lower
extremity was performed the 1st post-operative daijferences before and after
surgery were analyzed with respect to risk facthisclinically or ultrasound evident

DVT was observed. INR (1.04 +0.06 vs. 1.12 + 04 % 0.0001), d-dimer (0.38+0.36
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vs. 0.9 £ 0.64, p < 0.0001), plasma fibrinogen (88674.9 vs. 403.8 + 78.8, p =
0.0001) and FDP positivity exhibited statisticadlignificant increase after surgery.
The levels of aPTT did not exhibit any significahtange. Concerning d-dimer, older
age was associated with higher pre-operative cdrat@ms; older patients
accordingly exhibited more intense increase in rdeti and FDP positivity after
surgery. Male sex was associated with higher PTedNR aPTT before surgery, as
well as with more pronounced increase in PT- INRtpperatively; similarly, older
age was associated only with higher PT-INR befamgery. The authors concluded
that despite no DVT, significant increase in PT-INRdimer, FDP and fibrinogen
appeared after LC. This may be attributed to satgimuma and pneumoperitoneum
effects on the portal vein flow. Elderly subjectadamales seem particularly

vulnerable, demonstrating more sizeable changes(26)

Previously we have reported that large increasésng and chest wall elastances as
well as lung resistance occur with abdominal idatiin of carbon dioxide during

laparoscopic surgery. To examine whether thesectsffavere reversible with

abdominal deflation, we calculated lung and cheall wlastances and resistances
from measurement of airway flow and pressure amuplemgeal pressure in 17
anesthetized/paralyzed patients undergoing lapepissurgery. Measurements were
made immediately prior to abdominal insufflatiordaafter deflation. Lung and chest
wall elastances and resistances were not changedbaseline (P > 0.05), although
total respiratory elastance remained slightly iaseel compared to baseline (P <
0.05). The change in total respiratory elastanak rait correlate with abdominal

insufflation time, surgical site, smoking historyr physical characteristics of the
patients. There were no differences in frequendytatal volume dependences of the

elastances and resistances before and after abalomsufflation (P > 0.5). We
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conclude that residual changes in respiratory m@ckacaused by carbon dioxide
insufflation during laparoscopic surgery are mirand that the reported compromise
of respiratory function indicated by pulmonary ftioo tests after laparoscopy does
not appear to be due to changes in passive meehanaperties of the lungs or chest

wall.(31)

The increased intra-abdominal pressure during pogentoneum, together with the
head-up tilt used in upper abdominal laparoscopiesyld be expected to decrease
venous return to the heart. The goal of our studys vio determine whether
laparoscopy impairs cardiac performance when ptexermeasures to improve
venous return are taken, and to analyze the effefcfsositioning, anesthesia, and
increased intra-abdominal pressure. With the passigad-up tilt in awake and
anesthetized patients, the cardiac index (CI),kstrcndex (SI), central venous
pressure (CVP), and pulmonary capillary wedge pmes¢PCWP) decreased, and
systemic vascular resistance increased. With thgemga under anesthesia, Sl
decreased, but ClI did not change significantly essalt of the compensatory increase
in heart rate. Carbon dioxide (CO2) insufflationtla start of laparoscopy produced
increases in CVP and PCWP as well as mean systmlignean pulmonary arterial
pressures without changes in Cl or SI. Toward thd ef the laparoscopy, CI
decreased by 15%. The hemodynamic values retuonieglarly prelaparoscopic levels
after deflation of the gas, and CI| was elevatednduthe recovery period, whereas

systemic vascular resistance was decreased in cmopavith the baseline .

We have measured cardiovascular changes assoasigtiednsufflation of carbon
dioxide and the reverse Trendelenburg positionndulaparoscopic cholecystectomy,
using transoesophageal echocardiography in 13 Hhyegltients. End-tidal carbon

dioxide values increased after insufflation of carldioxide, with values significantly
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(P < 0.05) increased after lateral tilt positioni@geation of a pneumoperitoneum was
associated with increases (P < 0.05) in left veular end-systolic wall stress,
concomitant with increases (P < 0.01) in peak ajryweessure and systemic arterial
pressure. In addition, left ventricular end-diast@rea decreased (P < 0.05) after
reverse Trendelenburg positioning. Left ventricidgaction fraction was maintained

throughout the study.(32)

In another study, cardiovascular changes associaidid insufflation of carbon
dioxide and reverse Trendelenburg (rT) positiorirdutaparoscopic cholecystectomy
were measured using Transesophageal echocardiggrag ASA | and Il patients.
End tidal carbon dioxide was increased after idatiéin of carbon dioxide with
values significantly (p<0.005) increased after ratepositioning. Creation of
pneumoperitoneum was associated with increases(pxth peak airway pressure
and systemic arterial pressure. Left ventriculat drastolic area decreased (p<0.05)
after reverse Trendelenburg positioning. Left vientar ejection fraction was

maintained throughout the stutf.

To evaluate the haemodynamic and respiratory awnduring laparoscopic
cholecystectomy in elderly ASA lll patients. Tigignical descriptive study included
16 patients aged > 75 yr. Anaesthesia was indugtgdfentanyl and etomidate and
maintained with N20 in O2 (50%), fentanyl and isofine as needed. Inspired minute
volume was kept constant during anaesthesia. Garslioilar monitoring included a
radial artery catheter and a pulmonary artery ¢atHer measurement of CO, RVEF
and SvO2, and calculation of right ventricular eddstolic volume indexed
(RVEDVI). Haemodynamic variables, arterial and vesdlood gas analyses were

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

exsufflation.

We conclude that gradual abdominal insufflatiol®ommHg followed by a limited
10 degrees head-up tilt is associated with cardmvar stability in elderly ASA Il

patients.(34)

Hemodynamics during laparoscopic cholecystectomyleungeneral anesthesia
(isoflurane in N20/02 (50%)) were investigated thriobnobese ASA Class | patients
by using invasive hemodynamic monitoring includiagflow-directed pulmonary
artery catheter. During surgery, intraabdominal spoge was maintained
automatically at 14 mm Hg by a CO2 insufflator, aminute ventilation was
controlled and adjusted to avoid hypercapnia. Hgmanhics were measured before
anesthesia, after the induction of anesthesiar &fteng into 10 degrees head-up
position, 5 min, 15 min, and 30 min after peritdneaufflation, and 30 min after
exsufflation. Induction of anesthesia decreasedifsigntly mean arterial pressure
and cardiac index (CI). Tilting the patient to thead-up position reduced cardiac
preload and caused further reduction of Cl. Pee&bninsufflation resulted in a
significant increase (+/- 35%) of mean arterialsgree, a significant reduction (+/-
20%) of CI, and a significant increase of systefmie 65%) and pulmonary (+/- 90%)
vascular resistances. The combined effect of aessthhead-up tilt, and peritoneal
insufflation produced a 50% decrease in CIl. Adniiaifon of increasing
concentrations of isoflurane, via its vasodilatagtivity, may have partially blunted
these hemodynamic changes. These results demendnat laparoscopy for
cholecystectomy in head-up position results in ificant hemodynamic changes in

healthy patients, particularly at the inductiorpaEumoperitoneum.(35)
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In another study, 41 patients undergoing lapardsc@holecystectomies were
monitored using the SphygmoCor pulse wave analysystem. Peripheral blood
pressures (PBP), central aortic blood pressuresPYCBaugmentation index
(ALX@HR75) and subendocardial viability ratios wereeasured at rest (phasel),
after anaesthetic induction (Phase 2), after pezdb inflation (Phase 3) and after
peritoneal deflation (Phase 4). Induction of arfaesi resulted in a statistically
significant reduction in both the peripheral blgméssure and central aortic pressures,
accompanied by a decrease in augmentation pressuteaugmentation index.
Peripheral blood pressures did not change alondh Mlite peritoneal cavity
insufflation, except for a moderate increase indicsblood pressure. In contrast to
this, an increase could be observed in centralicapressure (106.77+18.78 vs.
118.05£19.85 mmHg, P<0.01) which was accompaniednbseased augmentation
pressure (18.97+10.80 vs. 31.55+12.01; P<0.001)aaigdhentation index (7.31+5.59

vs. 12.61+7.56, P<0.001), indicating a rise in pleeral arterial stiffnes¥.
COMPLICATIONS OF LAPAROSCOPIC CHOLECYSTECTOMY
A) HEMORRHAGE

i) TROCAR SITE BLEEDING

i) HAEMORRHAGE DUE TO BLUNT DISSECTION OF ADHESIONSao

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 byeserneedle and trocars while

duodenum is likely to be injured during dissection.

d) Wound infection and incisional hernia

The risk of wound infection following laparoscopibolecystectomy is less than 1%

and the risk of incisional hernia is 0.5%.

e) DIAPHRAGMATIC INJURY

f) PANCREATITIS.
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MATERIAL AND METHODS

Source of the data: Study was conducted in patients undergoing lapamsc
cholecystectomy using carbondioxide-pneumoperitoneefore and after surgery in
the Department of General Surgery, K.L.E.S Dr PRABAR KORE HOSPITAL

AND MEDICAL RESEARCH CENTRE, BELAGAVI

Study design: An observational study

Study period: The study was conducted fromist January 2023%d&tember 2023
Sample Size: A total of 27 patients

SAMPLING DESIGN: Observational study.

SAMPLE SIZE:

The formula used for sample size calculation is,

2
o2 (Za/z + Zﬁ)
n=
(U — p2)?

g2 =2x(1-p)c?

11 — pal
Od

d=

where {4 is the mean of the pre-test; jis the mean of the post-test, for 95%

confidence IeveI.Zoc/2 values are 1.96 and for 85% pongrvaIue is 1.0364.

Assuming the effect size of PT between timepoibefdre and after surgery) to be
0.6, at 95% confidence level and 85% power, miningample size required is 27

subjects. As sample size increases, accuracy it so increases.
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INCLUSION CRITERIA

All patients operated for cholecystectomy laparpszally 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 stagef acute cholecystitis will be

included.

Surgery time assuming between 90- 180 minutes.

Patients who give consent for study will be incldide

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 clagtoisorders.

Deep venous thrombosis.

Pregnancy.
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Data collection

After obtaining institutional ethical committee atance and written informed
consent, detailed history, clinical examination daic routine investigations was
done for all the participants in the study. A tat&l3 cc of blood was drawn under
strict aseptic precautions. One sample was takien forsurgery and the other sample
6 hours after onset of pneumoperitoneum. Samplee wecessed for prothrombin
time and D-dimer Duplex scan was done to look feem vein thrombosis. Each
patient undergone uncomplicated LC under generadthmsia. A standard operative
and anesthesia protocol was followed by all surggtite experience of the operating
surgeon, as demonstrated by the past number ofpe@ermed, was recorded. With
the patient in the trendelenburg position a versssdle through a small incision
under the umbilicus will be used to insufflate Wili©2 until pneumoperitoneum of
12 mmHg was achieved. The patient was then plazethti-trendelenburg position
with a left tilt throughout the operation. Stand@mherican school positioning of the
surgical team and four ports was used. Intraoperatiholangiogram was not
performed. Patients were allowed to have free $llbg mouth, and ambulation was
encouraged in the evening of surgery. Patient diggd after routinely, 24 -48 h after

the operation.

STATISTICAL ANALYSIS PLAN:

Data was analyzed using statistical software IBM5SSRsersion 26 and Microsoft
Excel 2021. Categorical variables were represehyettequencies and percentages.
Continuous variables were represented by Mean # $&dian (Min, Max) form.
Paired t test/Wilcoxon test was used to comparensidstributions of variables over

time. P-value <0.05 indicated statistical significa.
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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

40.00%

35.00%

30.00%

25.00%

20.00%

15.00%

10.00%

5.00%

0.00%

AGE DISTRIBUTION

37.04%

29.63%
25.93%

31-40 41-50 51-60

M Percentage of cases

3.70%

61-70
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Table 5: Gender distribution

Gender No of cases Percentage (%)
Male 11 40.74
Female 16 59.26
Total 27 100

GENDER DISTRIBUTION

= Male = Female
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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

CHIEF COMPLAINTS

>

= Pain in abdomen = Colicky abdominal pain
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Table 7: Duration of surgery

Duration of Surgery (in mins) No of cases Percemi@g)

<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

DURATION OF SURGERY
45.00%
40.74%

40.00%

35.00% 33.33%

30.00%

25.00%

20.00%

14.81%

15.00%

10.00% 7.41%
5.00% 3.70% .
0.00% -

<90 91-110 111-130 131-150 >150

W Percentage of cases
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Table 8.Prothrombin/ International normalised ratio

Paired Samples Statistics

Std. Std. Error
Mean N Deviation Mean
Pair1| 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
95% Confidence Interval of the
Std.
Difference
Std. Error Sig. (2-
Mean | Deviation | Mean Lower Upper t df tailed)
Pair 1 | Preop -| -.06296 | .05810 | .01118 -.08595 -.03998 | -5.631| 26 .000
Postop
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Table 9: D-dimer

Paired Samples Statistics

Std. Std. Error
Mean N Deviation 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 & 27 487 .010
Postop
Paired Samples Test
Paired Differences
95% Confidence
Interval of the
Difference
Std. | Std. Error Sig. (2-
Mean |Deviation] Mean Lower Upper t df tailed)
Pair| Preop - - 66.49369 12.79672 - - - 26 .000
1 Postop |148.888 175.1929 122.5848 11.63
89 1 6 5
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DISCUSSION

A fundamental step of the laparoscopic surgergseaesented by the insufflation of a
gas (carbon dioxide, CO2) inside the peritonealtgao allow the distention of the
abdominal wall, which creates enough space for mnaere The pneumoperitoneum
induces multiple alterations to the physiologicalgesses due to the increase in intra-
abdominal pressure and to the direct effects of @Dthe systemic level because of
its absorption. Many of the effects of pneumopeetam on cardiovascular,
respiratory and metabolic systems have been dieduss Literature.[2-5]
Laparoscopic cholecystectomy represents the gaddard for the treatment of
symptomatic gallbladder stones. There is no pressstandard for inducing
pneumoperitoneum. The effects of gas and the phttsogogical changes induced by
CO2 have prompted surgeons to try to use low pressuavoid the onset of some
complications such as venous thromboembolism. Thelupressure range of the
pneumoperitoneum is between 12 and 14 mmHg. Howewernational guidelines
do not recommend operating at lower pressure waitirethe purpose of avoiding the
potentially negative effects of pneumoperitoneumheart and lungs, because either
there is no clear evidence of safety or low pressmuld reduce the formation of a
safe working chamber.[6, 7]. There are many stuihidble Literature concerning the
effects of laparoscopy on coagulation alterationd an the lower thromboembolic
risk than open surgery. Thrombotic risks duringal@gcopic surgery are mostly
pneumoperitoneum related. The increase in intraabtd pressure during
pneumoperitoneum causes mechanical compressioheomferior vena cava with a
reduction in venous return; moreover, the revemendelenburg can induce blood
stagnation in the lower limbs.[5] In addition, oth&uthors have recorded a state of

hypercoagulability after the discharge of the pdtifom the hospital.[8] For this
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reason, some Authors recommended a thromboembotiphplaxis for patients

undergoing laparoscopy.[9, 10]

Age distribution

In the present study age ranged from 30 years te@és with the mean age of 47.08
years. Most of the cases were observed having ame 51 to 60 years of age
followed by 29.63% cases were observed having ema 81 to 40 years of age,
25.93% cases were observed having age from 41 ye&® of age, 3.70% each cases
were observed having age less than or equal te@8Gyand having age from 61 to 70

years of age respectively.

In study done by Eva | et al[42], the patients’ ageged between 15 and 85 years,

with an average age of 51 years.

In study done by Sunamak O te al[43], mean aged48at14.5 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 patseranged from 29 to 78 (mean

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

Gender distribution

In the present study Female cases were higherrtizde cases with the M:F ratio of

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

In study done by Eva | et al[42], 26 patients (60)5vere female and 17 (39.5%)

were male which is similar to our study

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

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

concordance with our study.

Chief complaints

In the present study most of the cases i.e. 66.648s were observed having pain in
abdomen where 33.33% cases were observed with k@oladominal pain

complaints.

Duration of surgery

In the present study 40.71% cases were observeddhduration of surgery form 91
to 110 mins followed by 33.33% cases having dunatibsurgery less than or equal to
90 mins, 14.81% cases were observed having sutigeeyfrom 111 to 130 mins and
7.41% cases were observed having duration of surgere than 150 minutes where
3.70% cases were observed having duration of sprgeom 131 to 150

minutes.108.15 mins mean duration of surgery wased.

In study done by Eva | et al[42], the average dapagatime was 96 minutes.

prothrombin time/international normalized ragid — Dimer

In the present study preoperatively mean PROTHROWMBIME/INR was d O.98
where as post operatively mean PROTHROMBIN TIMERINvas 1.04 .Statistically
significant difference was observed in PROTHROMBINME/INR postoperatively.
(p=<0.0001***) Preoperatively mean D-Dimer was IB2where as post operatively
mean D-Dimer was 301.48. At post operatively sigaiit increase in D-Dimer was

observed.(p=<0.0001***).
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In study done by Eva | et al[42], at post op siigaift increased was observed in D-
Dimer levels in group A a statistically significashécrease in anti-thrombin 1l levels
was detected in group B, and a statistically sigaift difference in PT ratio in

patients belonging to group B was observed .

wherer as in our study ***) Preoperatively mearDibrer was 152.53 where as post
operatively mean D-Dimer was 301.48 and preopertimean PROTHROMBIN
TIME/INR was d 0.98 where as post operatively mé2ROTHROMBIN

TIME/INR was 1.04

In study done by Sunamak O te al[43], , Prothrombme, Thrombin Time,
Activated partial thromboplastin time , INR, anddbDner and fibrinogen levels
significantly increased after the surgery in bothtlte groups. D-dimer level was
significantly higher in 14-mmHg group at post24. Wéend a significant increase in
Prothrombin 24 h after the surgery compared to peestive value in the 10 mmHg
group (p = 0.048) and the 14 mmHg group (p < 0.08I¢ observed a significant
increase in Activated partial thromboplastin tirdd h after the surgery compared to
preoperative value in the 10 mmHg group (p < 0.001}the 14 mmHg group there
was a significant increase in Activated partiabthboplastin 1 h (p < 0.001) and 24 h
(p < 0.001) after the surgery compared to preoperatalue. There were significant
decreases in Thrombin time 1 h and 24 h after tihgesy in both of groups compared
to preoperative values (p < 0.001). INR signifitamcreased in the 14 mmHg group
24 h after the surgery (p < 0.001). D-dimer andirilagen significantly increased in
both of groups 1 h and 24 h after the surgery (p091). Post 24 value of D-dimer
was significantly higher in the 14 mmHg group comggbto the 10 mmHg group. We
didn’t observe any significant difference betwelea groups on pre, postl and post24

values of Prothrombin, activated partial throboptas, Thrombin time , INR and
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fibrinojen. wherer as in our study ***) Preoperaiy mean D-Dimer was 152.53
where as post operatively mean D-Dimer was 30148 preoperatively mean
PROTHROMBIN TIME/INR was 0.98 where as pogiertively mean

PROTHROMBIN TIME/INR was 1.04.

In study done by Amin B et al[44] the pneumopergom for laparoscopic
cholecycstectomy lead to postoperative hypercaaigul in the patients, and thereby
may increase the risks for development of postaperahrombosis; Patients are at
the risks for occurrence of thrombosis within 8 tsoafter the operation, to which
attention should be paid in favor of preventingothbosis. The Thrombin time
values obtained at 0 and 8 hours post-operatiore wet significantly different as
compared to the pre-pneumoperitoneum values (F0%).0(7) The D dimer values
gradually increased after operation; as comparguadepneumoperitoneum values, D
dimer at O and 8 hours after operation increase@19.8 ng/ml and 525.9 ng/ml
respectively (P < 0.05) and D dimer at 8 hoursrafiperation increased by 315.1

ng/ml as compared to 0 hour post-operation (P §)0.0
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SUMMARY AND CONCLUSION

.When pre- and post-operative data from the samepgwere compared, laparoscopy
caused statistically significant changes in thegotation parameters. The increase in
these values indicates the tendency of the inflatmrpaprocess caused by either
pneumoperitoneum or surgical stress, even thoughsthall sample size makes it
impossible to draw firm conclusions. Yes, one @& thost discussed and still highly
contentious topics is the thrombotic risk assodiawith laparoscopic surgery.furthur

studies are required to find out about anticoagprigprophylaxis.

In our recent study by Anna maria btak discussed the risk of deep venous
thrombosis during laparoscopic cholecystectomytaacheed for routine deep venous
thrombosis (DVT) prophylaxis. In an average of fk&follow-up, 31 complications
and 4 deaths were reported. These complicationsided wound infection (16),
postoperative bleeding (3), persistent pain (3gupmonia (3), retained CBD stones
(2), asthma (1), papillary stenosis (1), ileus €é)d intra-operative bowel injury (1).
None of the 587 patients in this study had symptofi3VT or pulmonary embolism.
espite the fact that DVT in this patient populatizmare, many reports suggest the use
of routine DVT prophylaxis with sequential compiiessdevices (SCDs) or low-
molecular-weight heparin (LMWH). Because no clitlicaletectable evidence was
found of DVT in our study group despite the lack afiy perioperative DVT
prophylaxis, we question whether routine DVT prdpkis is indicated or cost
effective for routine laparoscopic cholecystectomd. large prospective trial

addressing this question is needed.(46)
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Annexures

ANNEXURE-I - CONSENT FORM FORMAT

KAHER'’S JNMC, BELAGAVI

INFORMED CONSENT FORM

“Comparative study of changes in coagulation peofih patients undergoing
laparoscopy cholecystectomy using carbondioxidesuptoperitoneum before and

after surgery”

Name of student/Principal investigator:

Name of Guide/Co Investigator:

Objective: To determine the changes in coagulation proffl@atients undergoing

laparoscopic cholecystectomy using carbon di ogigeumoperitoneum.

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

To determine if patients undergoing laparoscopmletystectomy have to be started

on prophylaxis for deep vein thrombosis to preeamplications

Introduction: Minimally invasive surgery has become the proceduoir choice for
many disorders, laparoscopic cholecystectomy b#iegmost commonly performed
operation. In order to achieve better visibility tife surgical field, the “CO2
pneumoperitoneum technique” is used. There areynaavantages to LCs such as a
shorter hospitalization time, minimal postoperatigpain and an easy recovery.
However, there are also a few systemic disadvastalyee to increase in intra-

abdominal pressure

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

history, clinical examination and basic routinedstigations will be done for all the
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participants in the study. A total of 3 cc of bloadl be drawn under strict aseptic
precautions. One sample will be taken prior to siygnd the other sample 6 hours
after onset of pneumoperitoneumSamples will begssed 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 tatmapate in this study or continue
participation once enrolled. In case you decideitbdraw your participation, you are

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

Possible benefits from participating in the study:You will not have nor get the
benefits by participating in this study. The datahgred 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 coddd,
prevent any person from identifying you. Your idgntill never be revealed. The
data collected from you will be kept confidentiadaonly processed data will be used

for publication.

Financial incentives: You will not receive any payment for participatimg this

study.

Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisfeedscientific purposes and or

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

Dr,Harsha Hegde, Chairperson Ethical committeeNdfiQ, 0831-2473777 Extension
4052

Legal rights: By signing this consent form, we are not waviny a your legal

rights.
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CONSENT FORM FORMAT
KAHER'’S JNMC, BELAGAVI

“Comparative study of changes in coagulation peofih patients undergoing
laparoscopy cholecystectomy using carbondioxidesuproperitoneum 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

| confirm that | have understood the purpose otedure for the above study. | have
the opportunity to ask question and all my questiand doubts have been answered

to my complete satisfaction

| understand that my participation in the studwaduntary and that | am free to

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

| understand that sponsor of the clinical studigeat working on the sponsor’s behalf,
the ethical committee and the regulatory autharitgll not need my permission to
look at my health records, both in respect of airstudy and any further research

that may be conducted in relation to it, even ithdraw from the study | agree to
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this access. However, | understand that my identity not be revealed in any
information released to third parties or publisheadess as required under the law. |

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

| agree to take part in the above study and to ¢pmyith the instructions given
during the study and faithfully cooperate with tsteidy team and to immediately
inform the study staff if | suffer from any detemtion in my health or well- being or

any unexpected or unusual symptoms. | hereby cotsgarticipate in this study

| hereby give permission to undergo complete dihiexamination and necessary

investigations.
Signature of Investigator Signature/thumb impi@s

Study Investigator’'s Name: Patient's Name andrads
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INFORMATION SHEET

We are conducting a study on “Comparative studglainges in coagulation profile
in patients undergoing laparoscopy cholecystectoruging carbondioxide

pneumoperitoneum before and after surgery” andhfatr your clinical details may be
valuable to us. We are selecting certain patiemtsifayou are found eligible, we may
be using your clinical details in such a way sa@sot affect your final report or
management. The privacy of the patients in the arebe will be maintained

throughout the study. In the event of any publarator presentation resulting from
the research, no personally identifiable informmatidll be shared. Taking part in this
study is voluntary. You are free to decide whetteeparticipate in this study or to
withdraw at any time; your decision will not resuitany loss of benefits to which
you are otherwise entitled. The results of the speatudy may be intimated to you at
the end of the study period or during the studgnything is found abnormal which

may aid in the management or treatment.

Once you are considered eligible for the study,rymnsent will be taken, the entire
surgical procedure along with its indications wik explained to you. After the
surgical procedure is done, you will be under camsmonitoring by the doctor at
ward rounds and once we find you suitable to behdigged, you will be discharged
and then followed up. D-dimer and prothrombin lewéll be recorded before and
after the surgery. If any complications are encered, 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 tie 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 | halexided to participate and i
have read the information provided above or thermftion provided above has been
read to me in the language that | understand besis given the opportunity to ask

questions and that they have been answered to tisfastion.

Name of participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE Il - 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 surge

Iy

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
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master chart thesis comparative studies in coagulation profile using d dimer and ptinr in laparoscopi
cholecystectomy to look for deep venous thrombosis

Sr no ipno  |Age/Sex chief complaints comorbidities | Bmi [ diagnosis | duration of surgery preop postop

90 min ptinr d dimer ptinr

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

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

3 1004731 | 60m abdominal pain nil 22 | cholelithiasis 0.94 54 111
110 min

4 110049447 | 42m 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 | 47m abdominal pain nil 19.5 | cholelithiasis 0.99 126 1.01
125 min

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

8 | 10040462 | 70m 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 | 31f 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 33f 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 30f colicky abdominal pain. _nil 20 | cholelithiasis 1.19 210 13
150 min

17 | 10044829 | 57f 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 33f abdominal pain nil 20 | cholelithiasis 0.94 150 1.03
90 min

20 34 f abdominal pain nil 21 | cholelithiasis 1.01 120 11
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 53f 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 60m | 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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