
Introduction	

	 Gall	 bladder	 pathologies	 include	 symptomatic	

cholelithiasis,	 cholecystitis	 (acute	 and	 chronic),	

biliary	dyskinesia,	acalculous	cholecystitis,	gall	stone	

induced	pancreatitis	and	gall	bladder	masses/polyps.	

Among	 these	 cholelithiasis	 is	 the	 commonest	

pathology	 encountered. 	 The	 prevalence	 of	

symptomatic	cholelithiasis	in	the	West	is	around	5.9-
121.9%	and	3.1-10.7%	in	Asia.

	 The	 National	 Institute	 of	 Health	 consensus	

declared	Laparoscopic	cholecystectomy	as	the	“gold	
2

standard”	 for	 cholelithiasis	 in	 1992. 	 Laparoscopic	

cholecystectomy	 provides	 the	 benefit	 of	 decreased	

post-operative	pain,	cosmetically	better	scar,	reduced	

duration	of	hospital	stay	and	a	faster	recovery	period	

in	 comparison	 to	 open	 cholecystectomy	 technique.	

However, 	 Laparoscopic 	 cholecystectomy	 is	

associated	with	an	increase	in	incidence	of	bile	duct	

injuries	 from	 0.2%	 vs	 0.4%	 as	 compared	 to	 open	
3,4cholecystectomy.

	 Strasberg	 et	 al	 classified	 common	 bile	 duct	

injuries	into	five	types	ranging	from	bile	leak	from	a	

minor	duct	(Type	A)	to	complete	occlusion,	resection	
5

or	division	of	major	bile	ducts	(Type	E). 	Lacerations	

under	25%	of	CBD	diameter	were	classified	as	minor	

injury	whereas	transaction	or	lacerations	more	than	

25%	of	CBD	diameter	 and	post-operative	bile	duct	

stricture	 were	 classified	 as	 major	 injury	 as	 per	
6

McMahon	et	al	classification.
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	 The	 management	 of	 such	 injuries	 to	 bile	 duct	

may	 vary	 from	 Endoscopic	 Retrograde	 Cholangio	

Pancreatography	(ERCP)	to	biliary	anastomosis	and	

more	complex	restorative	procedures	like	Hepatico-

Jejunostomy	 and	 hepatic	 transplantation	 in	 rare	

cases	 which	 leads	 to	 an	 increased	 post-operative	
7morbidity. 	Despite	of	the	time	of	three	decades	have	

elapsed	since	the	first	Laparoscopic	cholecystectomy	

was	 performed,	 the	 prevention	 of	 such	 iatrogenic	

injuries	is	still	a	matter	of	significant	concern.

	 Factors	contributing	to	bile	duct	injuries	can	be	

patient-related	 like	 age,	 gender,	 BMI	 or	 surgery-

related	 like	 anatomical	 anomalies, 	 surgical	

technique,	 surgeon’s	 experience	 or	 improperly	

functioning	equipment.	The	correct	approach	to	the	

gall	bladder’s	pedicle	and	the	accurate	identification	

of	 cystic	 structures	 within	 Calot’s	 triangle	 are	 the	
5keys	 to	 reduction	 in	 biliary	 injuries.	 Strasberg 	

observed	 that	 in	cases	of	 severe	 inflammation,	one	

might	 injure	 common	 hepatic	 duct	 as	 it	 may	 be	

adhered	to	gall	bladder	wall	which	leads	to	increased	

complication	rate.	Three	main	techniques	of	Calot’s	

triangle	dissection	have	been	standardized.

	 The	 “infundibular”	 technique	 which	 entails	

dissecting	 the	 gallbladder	 from	 its	 neck	 upwards,	

after	dissecting	the	cystic	artery	and	the	cystic	duct	

using	 electrocautery.	 This	 classical	 dissection	 of	

Calot’s	 triangle	 may	 result	 in	 misidentification	 of	

vascular	 or	 biliary	 anatomical	 variants,	 which	 are	
8frequently	located	in	the	medial	part	of	this	region.

The	 “dome	 down”	 or	 “fundus	 first”	 technique	 is	

another	 way	 of	 preventing	 bile	 duct	 injuries	 even	

though	 it	 concerns	 the	 possible	 injury	 to	 the	 right	

hepatic	 artery	 as	 it	 may	 get	 retracted	 downwards	
9,10

along	with	the	gallbladder.

	 The	 effort	 to	 standardize	 an	 approach	 to	 the	

cystic	artery	and	duct	that	could	effectively	avoid	the	

area	where	ductal	and	vascular	anomalies	are	likely	

to	be	encountered	brought	Strasberg	et	al	to	outline	
11

the	Critical	View	of	Safety	(CVS)	in	1995. 	Society	of	

American	Gastrointestinal	and	Endoscopic	Surgeons	

(SAGES)	 in	 its	 “Safe	Cholecystectomy	Program”	has	

advocated	the	use	of	CVS	technique	to	minimize	the	
12risk	 of	 bile	 duct	 injuries .	 Currently,	 the	 CVS	

technique	is	accepted	as	a	Gold	Standard	for	reducing	

morb id i t y 	 a s soc i a ted 	 w i th 	 Laparoscop i c	

cholecystectomy	 by	 the	 European	 Association	 of	
13Endoscopic	Surgery	(EAES)

11The	criteria	of	a	Critical	View	of	Safety	included :

1.	 Calot’s	triangle	to	be	completely	free	of	fat	and	

fibrous	tissue,	 it	does	not	require	that	the	common	

bile	duct	be	exposed.

2.	 The	 lower	one-third	part	 of	 the	 gallbladder	be	

separated	 from	 the	 cystic	 plate.	 The	 cystic	 plate	

referred	to	as	the	liver	bed	of	the	gallbladder	is	part	of	

the	plate/sheath	system	of	the	liver.

3.	 The	two	and	only	two	structures	should	be	seen	

entering	 the	 gallbladder	 i.e.,	 cystic	 duct	 and	 cystic	

artery.

	 However	the	incidence	of	bile	duct	injuries	have	

not	decreased	even	after	use	of	CVS	technique14	and	

there	 are	 very	 few	 studies	 published	 up-to-date	 to	

give	us	level-1	evidence	that	achievement	of	critical	

view	 of	 safety	 prevents	 such	 injuries.	 Factors	

influencing	 the	 attainment	 of	 CVS	 and	 its	 role	 in	

preventing	 bile	 duct	 injuries	 need	 to	 be	 studied	 in	

detail.	The	current	study	focused	on	the	attainment	of	

the	principles	of	CVS	and	its	role	in	preventing	bile	

duct	injuries.

MATERIALS	AND	METHODS

	 The	 present	 study	 was	 conducted	 on	 100	

patients	enrolled	for	Laparoscopic	cholecystectomy	

in	 the	Department	of	General	Surgery,	Government	

Medical	 College	 and	Rajindra	Hospital,	 Patiala	 in	 a	

span	of	May	2019	to	December	2020	after	approval	of	

the	Ethics	Committee	of	the	institute.

	 The	 subjects	 in	 the	 age	 group	 18-70	 years	

presenting	with	symptoms	of	gall	stone	disease	and	

enrolled	 for	 Laparoscopic	 cholecystectomy	 were	

included	 in	 this	 study.	 Patients	 converted	 to	 open	

cholecystectomy	 due	 to	 difficult	 Laparoscopic	

cholecystectomy	 were	 also	 included.	 Pregnant	

females,	 patients	 with	 coagulopathy	 disorder,	

cirrhosis	 and	 associated	 portal	 hypertension,	

diagnosed	case	of	carcinoma	gallbladder	or	patients	

with	 any	 relative	 contraindications	 to	 laparoscopic	

procedure	were	excluded	from	this	study.

	 After	 getting	 approval	 of	 institutional	 ethics	

committee , 	 pat ients 	 coming	 to 	 outpat ient	

department	 of	 General	 Surgery,	 Rajindra	 Hospital,	

Patiala	were	 selected	on	 the	basis	 of	 inclusion	and	

exclusion	 criteria	 adopted	 for	 the	 study.	 After	 a	

complete	 pre-operative	 workup,	 pre-anesthetic	

checkup	 and	 a	 written	 informed	 consent,	 patients	

were	 posted	 for	 Laparoscopic	 cholecystectomy.	 A	

standard	4-port	technique	was	used	and	patient	put	
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Age 

< 30 years 22% 
31 to 40 years 26% 

>40 years
 

52%
 

Gender
 

Males
 

18%
 Females

 
82%

 Food habits

 

Vegetarians

 

76%

 Non vegetarians

 

24%

 Oily food intake

 

Present

 

76%

 
Absent

 

24%

 

 

 

BMI

 

Underweight

 

10%

 
Normal

 

32%

 

Overweight

 

40%

 

Obese

 

18%

 

 

Co morbid states

 

Diabetes

 

18%

 

Hypertension

 

22%

 

No co morbidities

 

66%

 

 

 

Presenting complaints

 

Pain abdomen

 

80%

 

Post meal fullness

 

50%

 

Dyspepsia

 

52%

 

Fever

 

0

 

Asymptomatic 8%

Complaints duration

< 5 months 38%

5 to 10 months 36%

>10 months 26%

in	 Reverse	 Trendelenburg	 position	 with	 slight	

rotation	 of	 the	 patient	 to	 the	 left	 for	 proper	

visualization	of	the	gall	bladder	region.

	 The	fundus	of	the	gallbladder	was	grasped	with	a	

forceps	 through	 the	 lateral	 port	 and	 cephalad	

traction	 was	 given	 in	 the	 direction	 of	 the	 right	

shoulder	of	the	patient.	Then	the	infundibulum	of	the	

gallbladder	was	grasped	and	 infero-lateral	 traction	

was	given	to	open	the	Calot’s	triangle.	The	dissection	

was	then	performed	along	the	infundibulum	on	the	

anterior	and	posterior	surfaces	to	expose	the	base	of	

gallbladder	and	the	Calot’s	triangle	was	cleared	off	all	

fibrofatty	 tissue.	 With	 continued	 dissection,	 cystic	

duct	 and	 artery	 were	 exposed	 circumferentially.	

Critical	View	of	Safety	was	attempted	to	achieve	 in	

each	case.

	 After	confirmation	of	anatomy,	cystic	artery	and	

cystic	duct	were	clipped	and	divided.	The	gallbladder	

was	 then	 separated	 from	 liver	 bed	 maintaining	

hemostasis	and	extracted	out.	Closure	of	all	the	port	

incisions	was	done	after	putting	the	subhepatic	drain.

Intra-operative	findings	were	observed	and	recorded	

in	view	of	presence	of	aberrant	anatomy,	delineation	

of	anatomy	of	Calot’s	triangle,	presence	of	adhesions,	

achievement	of	Critical	View	of	Safety	and	conversion	

from	 laparoscopic	 to	 open	 cholecystectomy.	 Post-

operatively,	 patients	were	observed	and	monitored	

regarding	 drain	 output,	 abdominal	 adhesions,	

jaundice,	pain,	drain	removal	and	duration	of	hospital	

stay.	They	were	then	followed	up	post-operatively	at	1	

month,	 3	 months	 and	 6	 months	 period	 and	 were	

checked	 for	 any	 signs	 and	 symptoms	 of	 bile	 duct	

injury	like	fever,	pain	and	jaundice.

The	 data	 was	 collected	 and	 analyzed	 using	 SPSS	

(Statistical	 Package	 for	 the	 Social	 Science)	 version	

21.0	for	Microsoft	Windows.

RESULTS

	 A	 total	 of	 100	 patients	 were	 admitted	 and	

enrolled	 for	 this	 study	and	posted	 for	 laparoscopic	

cholecystectomy.	 An	 attempt	 was	 made	 to	 achieve	

Critical	View	of	Safety	in	each	case	and	results	were	

analyzed	for	significance	of	critical	view	of	safety	in	

preventing	bile	duct	injuries.

Table	1-	Patient	Characteristics
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Majority	 (52%)	 of	 the	 patients	 in	 this	 study	 were	

above	 the	 age	 of	 40	 years	 and	 82%	 patients	were	

females.	 A	 large	 proportion	 of	 the	 patients	 were	

overweight	(40%),	had	oily	food	intake	(76%).	Most	

common	presenting	symptoms	were	pain	abdomen	

The	 investigation	 of	 choice	 in	 gall 	 bladder	

pathologies	is	ultrasonography.	Therefore,	USG	was	

performed	in	all	patients.	Most	common	finding	was	

multiple	 gall	 stones	 (86%)	 followed	 by	 single	 gall	

All	 the	 patients	 were	 subjected	 to	 laparoscopic	

cholecystectomy,	while	in	12%	of	the	patients,	due	to	

dense	 pericholecystic	 adhesions	 (frozen	 calot’s	

triangle)	or	non-achievement	of	critical	view	of	safety,	

procedure	 was	 converted	 to	 open	 cholecystectomy.	

(80%)	 followed	 by	 post	 meal	 fullness	 (50%)	 and	

dyspepsia	(52%).	As	in	our	population,	most	of	the	

patients	 tend	 to	 ignore	 early	 symptoms	 of	 gall	

bladder	disease,	 so	62%	patients	 in	 this	 study	had	

symptoms	for	5	to	10	months	or	more.

stone	 (14%),	 gall	 bladder	 sludge	 (14%),	 stone	

impacted	 in	 GB	 neck	 (4%)	 and	 GB	 wall	 thickness	

(4%).

Intra	 operative	 findings	 suggested	28%	of	 patients	

had	 adhesions	 followed	 by	 empyema	 and	 aberrant	

anomalies	 in	 4%	 of	 patients.	 Most	 of	 the	 patients	

(98%)	had	serous	drain	output	whereas	it	was	bilious	

in	2%.	Bile	duct	injury	was	diagnosed	in	2%	of	patients.

Table	2-	Investigations

Table	3-	Per-operative	Characteristics

 

 

USG FINDINGS 

Multiple gall stones 86% 

Single gall stone 14% 

Gall bladder sludge 14% 

Stone impacted in neck 4% 

Gall bladder wall thickness 
>4mm 

4% 

 

Conversion to open 
cholecystectomy 

Absent 88% 

Present 12% 

 

Intra operative findings 

Aberrant anomalies 4% 

Empyema 4% 

Adhesions 28% 

 

Contents of drain 

Bilious 2% 

Serous 98% 

 

Duration of surgery 

< 60 minutes 58% 

>60 minutes 42% 

 
Intra operative aim 

CVS achieved 86% 

CVS not achieved 14% 

 

Bile duct injury
 

Absent 98% 

Present 2% 
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Table	4-	Association	of	CVS

 CVS Achieved 

YES NO 

 

Age 

<30 23.3% 14.3% 

31 to 40 27.9% 14.3% 

>40 48.8% 71.4% 

Gender Female 90.7% 28.6% 

Male 9.3% 71.4% 

 

BMI 

Underweight 11.6% 0% 

Normal 37.2% 0% 

Overweight 30.2% 100% 

Obese
 

20.9%
 

0%
 

 

 

Presenting complaints 

Pain abdomen 79.1% 85.7% 

Post meal fullness 46.5% 71.4% 

Dyspepsia 46.5% 85.7% 

Asymptomatic 9.3% 0% 

Fever 0% 0% 

Conversion to open 
cholecystectomy

 
Not done 100% 14.3% 

Done 0% 85.7% 

Content of drain Bilious 0% 100% 

Serous 87.8% 12.2% 

Bile duct injury Absent 100% 12.2% 

Present
 

0%
 

87.8%
 

DISCUSSION
	 Laparoscopic	Cholecystectomy	is	considered	as	

the	gold	standard	for	the	treatment	of	symptomatic	

cholelithiasis.	 The	 incidence	 of	 bile	 duct	 injuries	

associated	with	 Laparoscopic	 Cholecystectomy	 has	

been	evaluated	by	many	studies	describing	its	causes	

and	 risk	 factors15.	The	present	 study	was	done	 to	

evaluate	 the	 role	 of	 critical	 view	 of	 safety	 in	

preventing	the	bile	duct	injuries	during	Laparoscopic	

Cholecystectomy.
	 The	average	age	of	the	patients	in	our	study	was	

41.14	years	and	most	of	the	patients	were	of	middle	

age	which	is	similar	to	the	results	obtained	in	studies	

conducted	by	Shaheed	M	et	al16	and	Vishwanathan	et	

al17.	A	majority	of	patients	in	our	study	were	females	

(82%)	which	 is	 attributed	 to	 higher	 prevalence	 of	

cholelithiasis	in	females	and	is	in	concordance	with	

the	 studies	 conducted	 by	 Bulent	 kaya	 et	 al18	 and	

Zarin	et	al19.	Out	of	18	males	enrolled,	critical	view	of	

safety	could	not	be	achieved	in	10	patients,	which	is	

statistically	significant	(p	value	0.0001).	This	could	be	

explained	as	per	study	conducted	by	Yol	S	et	al20	due	

to	 aberrant	 anatomy,	 late	 presentation	 and	 a	more	

prevalence	 of	 pericholecystic	 adhesions	 and	

recurrent	cholecystitis	in	male	patients.
	 In	 the	 present	 study,	 32	 patients	 were	 having	

normal 	 range	 BMI	 while 	 40	 patients 	 were	

overweight,	 while	 18	 patients	 were	 obese.	 Critical	

view	 of	 safety	 was	 not	 achieved	 in	 14	 out	 of	 40	

overweight	 patients.	 Obesity	 is	 a	 predisposing	 risk	

factor	 for	 cholelithiasis.	 Obese	 patients	 are	 three	

t imes 	 more 	 l i ke ly 	 to 	 have 	 pe r i opera t ive	

complications	such	as	bile	duct	injuries	as	suggested	

by	 Aziz	 et	 al21.	 Presence	 of	 other	 co-morbid	
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conditions	 like	 diabetes,	 raised	 blood	 pressure,	

COPD,	 thyroid	 disorders	were	 seen	 in	 34	 patients,	

while	 66	 patients	 were	 not	 having	 any	 co-morbid	

conditions.	 Volkan	 Genc	 et	 al22	 in	 their	 study	

observed	 that	 patients	 with	 co-morbid	 conditions	

have	 a	 higher	 incidence	 of	 conversion	 to	 open	

cholecystectomy.
	 On	 searching	 the	 literature,	 we	 could	 not	 find	

much	studies	to	show	the	association	of	achievement	

of	critical	view	of	safety	with	age,	gender	and	body	

weight.	Further	studies	with	larger	sample	sizes	need	

to	be	conducted	to	establish	this	association.
	 The	 most	 common	 presenting	 symptom	 of	

patients	 enrolled	 in	 this	 study	 was	 pain	 in	 the	

abdomen	 (80%)	 followed	 by	 dyspepsia	 (52%),	

fullness	of	abdomen	(50%)	and	asymptomatic	in	8%	

of	patients.	These	findings	were	in	concordance	with	

the	 results	 of	 study	 done	 by	 Ajay	 Kumar23	 and	

Vishwanathan	et	al17	who	have	also	reported	pain	

abdomen	as	the	main	symptom.	History	of	recurrent	

cholecystitis	presenting	as	recurrent	biliary	colic	was	

seen	 in	10	%	of	 the	patients	which	result	 in	dense	

adhesions	 of	 omentum	 and	 gut	 with	 gall	 bladder	

making	the	dissection	difficult	during	Laparoscopic	

Cholecystectomy.	This	prevents	 the	achievement	of	

critical	 view	 of	 safety	 and	 a	 more	 incidence	 of	

conversion	of	Laparoscopic	procerdure	to	Open	one.	

Out	of	20	patients	presenting	with	recurrent	attacks	

of	 biliary	 colic,	 critical	 view	 of	 safety	 could	 not	 be	

achieved	 in	 12	 patients	 which	 is	 statistically	

significant	 (p	 value	 =	 0.001).	 Volkan	 Genc	 et	 al22	

proved	 in	a	study	conducted	on	5382	patients	 that	

failure	of	achievement	of	critical	view	of	safety	due	to	

severe	inflammation	and	dense	adhesions	caused	by	

recurrent	 attacks	 of	 acute	 cholecystitis	 leads	 to	

conversion	to	open	cholecystectomy.
	 As	per	our	study,	Critical	view	of	safety	could	not	

be	 achieved	 in	 28.6	%	 of	 cases	with	 pre-operative	

ultrasonographic	 finding	 of	 stone	 impacted	 in	 the	

neck	of	gall	bladder	making	 the	dissection	difficult	

during	 laparoscopic	 cholecystectomy,	 which	 was	

statistically	significant	with	a	p	value	0.017.	Jethwani	

et	al24	in	their	study	concluded		a	similar	finding	that	

male	patient,	impacted	large	stone,	cholecystitis	and	

history	 of	 previous	 abdominal	 surgery	 were	 the	

factors	 causing	 the	 dissection	 difficult	 during	

laparoscopic	cholecystectomy.
	 Critical	view	of	safety	was	achieved	in	86	patients	

in	our	study	which	corelates	with	the	findings	of	the	

study	done	by	Sanjay	et	al25	(87%)	and	Tsalis	et	al26	

(95.82%).	The	mean	duration	of	the	surgery	in	our	

study	 was	 63.8	 minutes.	 The	 operative	 time	 of	

undergoing	 a	 Laparoscopic	 Cholecystectomy	 with	

Critical	view	of	safety	technique	was	50	minutes,	51.5	

minutes	and	55.7	minutes	in	the	study	done	by	Zarin	

et	al19,	Vettoretto	et	al27	and	Vishwanathan	et	al17	

respectively.
	 In	our	study,	all	the	14	patients	in	whom	critical	

view	of	safety	could	not	be	achieved	were	having	gall	

bladder	 adhesions	with	 omentum	 and	 gut	 thereby	

making	the	Callot’s	triangle	dissection	difficult.	In	12	

patients,	procedure	was	changed	from	laparoscopic	

to	open	cholecystectomy.	Ashfaq	et	al28	reported	a	

similar	 conversion	 rate	 of	 19.9%	 due	 to	 severe	

pericholecystic	 adhesions.	 Volkan	 Genc	 et	 al22	

concluded	in	their	study	that	tissue	inflammation	and	

fibrosis	of	Calot’s	triangle	were	the	main	reasons	of	

conversion	from	laparoscopic	to	open	method.
	 Aberrant	anatomy	of	vascular	system	in	the	form	

of	right	hepatic	artery	abnormally	in	front	of	common	

hepatic	 duct	 was	 present	 in	 2	 cases	 in	 our	 study,	

which	 resulted	 in	 conversion	 from	 laparoscopic	 to	

open	cholecystectomy.	Regarding	aberrant	anatomy,	

our	study	is	in	concordance	with	study	conducted	by	

Ajay	Kumar	et	al23.	They	reported	aberrant	anatomy	

in	2.7%	of	the	patients.	Singh	K	et	al29	in	their	study	

on 	 740 	 pat ients 	 undergoing 	 laparoscopic	

cholecystectomy	found	26.62%	incidence	of	vascular	

anomalies	 and	 12.16%	 ductal	 anomalies	 in	 the	

extrahepatic	 biliary	 system.	 Barot	 et	 al30	 stressed	

upon	the	achievement	of	critical	view	of	safety	as	it	

increased	the	recognition	of	aberrant	anatomy	from	

1.4%	to	8.7%.
	 In	this	study,	subhepatic	drain	was	placed	in	all	

the	cases.	2	cases	had	the	biliary	content	of	the	drain	

suggestive	of	bile	duct	injury.	In	a	study	conducted	by	

Bulent	kaya	et	al	there	were	no	minor	or	major	bile	

duct	 injuries.	 Shaheed	M	et	 al16	observed	 that	 the	

incidence	 of	 bile	 duct	 injuries	 in	 infundibular	

technique	was	1.6%	while	it	was	0%	in	critical	view	of	
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safety	technique.	Sgaramella	et	al7	concluded	in	their	

study	that	the	achievement	of	critical	view	of	safety	

resulted	in	significantly	lower	incidence	of	bile	duct	

injuries.
CONCLUSION
	 The	study	concludes	that	if	critical	view	of	safety	

is 	 achieved	 while	 performing	 laparoscopic	

cholecystectomy,	 it	 helps	 in	 preventing	 bile	 duct	

injuries	especially	in	cases	of	technical	difficulty	and	

favours	 the	 positive	 outcomes.	 However,	 further	

studies	may	be	required	on	a	larger	scale	to	further	

strengthen	these	results.
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