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Outline	of	Talk:	

What	is	the	problem	to	treat?	
How	big	is	the	problem?	
Where	do	you	find	these	pa3ents?	
How	do	you	gain	the	exper3se	to	do	
these?	
Future	direc3ons	
	



			Acute	DVT	
			Chronic	Occlusion/Post-thrombo3c	Syndrome	
			Non-thrombo3c	iliac	vein	occlusion	(NIVL)	

Deep	Venous	Problems	



Which	Should	you	try	to	Treat?	
	
	

Target	for	sten3ng	



											May-Thurner	Syndrome	

May	and	Thurner	described	this	in	1957	in	about	30%	of	cadavers	
they	examined.			
Compression	of	>50%	is	also	seen	in	about	30%	of	all	abdominal	CT	
scans	done	for	unrelated	reasons;	>80%	in	about	20%	
This	is	a	PERMISSIVE	lesion	that	causes	clinical	symptoms	in	the	
PERFECT	STORM!	



May-Thurner’s	Syndrome	

•  Stage	1:	asymptoma3c	
•  Stage	2:	development	of	“spurs”	inside	vein	
•  						?	Symptoma3c	as	unilateral	leg	swelling,	
heaviness,	aching,	hyperpigmenta3on,	non-
healing	of	ulcers?	

•  Stage	3:	development	of	ileofemoral	DVT	
•  Kim	D,	Orron	DE,	Porter	DH.	Venographic	anatomy,	technique	and	interpreta3on.	In:	Kim	D,	Orron	DE	(eds.)	Peripheral	Vascular	Imaging	and	

Interven3on.	St	Louis	(Missouri);	Mosby-Year	Book;	1992,	pp	269–349.	



											May-Thurner	Syndrome	

•  Thrombo3c	Complica3ons	

•  Ileofemoral	DVTs		are	believed	to	be	
significantly	underdiagnosed		

•  Iliac	vein	compression	is	felt	to	be	
responsible	for	50-60%	of	these	types	of	
DVT	(seen	in	30%	of	normal	people)	

•  80%	of	these	ileofemoral	DVTs	are	on	the	
lek	side!	

•  >50%	of	these	pa3ents	will	develop	post-
thrombo3c	syndrome—leg	ulcers,	
persistent	swelling,	hyperpigmenta3on	if	
not	treated	acutely	(WITHIN	14	DAYS)	

•  Non-thrombo3c	complica3ons	
	
•  Heaviness	
•  Aching	
•  Swelling	
•  Non-healing	venous	ulcera3ons	
•  Hyperpigmenta3on	and	exzematous	skin	changes	

							These	are	the	same	symptoms	caused	by							
																			superficial	venous	reflux	



What	is	the	frequency	of	iliac	vein	obstruc3on	in	pa3ents	with	a	
healed(C5)	or	an	ac3ve(C6)	venous	ulcer?		

!  Of	78	pa3ents	with	C5	or	C6	ulcers,	reviewed	with	CT	and	MR	
–  37%	had	a	venous	stenosis		>50%	
–  23%	had	a	venous	stenosis		>80%	

»  Associated	with	females,	history	of	DVT,	deep	venous	reflux	
»  Interes3ngly,	no	limb	>80%	venous	stenosis	found	to	have	superficial	
venous	reflux.	

	
Marston	W,	Fish	D,	et	al.	Incidence	of	and	risk	factors	for	iliocaval	venous	obstruc:on	in	
pa:ents	with	ac:ve	or	healed	venous	leg	ulcers	J	Vasc	Surg	2011:1303-1308	





How	to	Begin	Finding	these	Pa3ents:	
SCREEN	your	superficial	venous	reflux	pa3ents-	IVUS	posi3ve	
obstruc3ve	lesions	of	the	iliac	vein	are	present	in	about	90%	of	all	
pa3ents	CEAP4-6	
	
Educate	your	referring	physicians—par3cularly	OB/GYNs,	
Hematology/Oncology,	Orthopedic/Back	Surgeons	
	
Page	on	your	website	
Brochures	in	your	office	
Work	with	a	wound	care	center	
	
DVT	screening	
	



Reimbursement	in	the	OPL	

	Acute	DVT---can’t	drip	TPA	overnight	
																			---	inadequate	reimbursement	
currently	for	the	mechanical	thrombectomy	
devices	at	their	current	price	point	
	
NOT	A	GOOD	CASE	FOR	OPL	2017!!		



Reimbursement	in	the	OPL	
Excellent	reimbursement	for	iliac	vein	sten3ng/angioplasty	
Only	get	reimbursed	for	angioplasty	if	done	BEFORE	the	
sten3ng,	not	just	for	post-dilata3on	
	
IVUS	gets	reimbursed	as	of	January	2016	by	Medicare	and	
most	commercial	plans	(Aetna	is	difficult)-	will	always	look	at	
2	vein	segments	so	bill	both	
	
NIVL	case	can	be	done	in	same	3me	or	quicker	than	
endovenous	abla3on	with	less	pa3ent	discomfort	
	



Chronic	Occlusions	
Technically	can	be	quite	challenging	
and	3me	consuming	
	
WHERE	IS	THAT	WIRE??????	
	
However,	not	really	“dangerous”	as	
you	are	working	in	the	
retroperitoneum	in	a	low	pressure	
system	
	
Pa3ents	VERY	grateful	if	successful!	
	
MUST	use	very	aggressive	intra/
post-opera3ve	an3coagula3on	
	
	



•  Choose	access	point—popliteal,	mid	FV,	GSV,	
CFV,	IJ		

•  Helps	to	have	pre-opera3ve	mapping	with	CT	
venogram	

•  Use	triaxial	system–	Guide	catheter,	
hydrophilic	catheter,	.035	Glidewire	(Cook		
makes	Triforce)	

•  Persistence	

Crossing	Chronic	Occlusions	



Clinical	need	for	interven3onal	
procedures	

•  Localized	venous	obstruc3on	is	
a	major	cause	of	symptoms1,2	

–  Greater	than	90%	of	post-
thrombo3c	CVI	cases	have	
obstruc3on3	

–  Collateral	flow	only	par3ally	
prevents	symptoms	associated	
with	venous	disease	

•  Sten3ng	is	“method	of	choice”	
for	chronic	venous	obstruc3on2,4	

	

1.  Neglen	P,	Thrasher	TL,	Raju	S.	Venous	ouslow	obstruc3on:	an	underes3mated	contributor	to	chronic	venous	disease	J	Vasc	Surg	2003;38:879-85.		
2.	Neglen,	P.	Chronic	Venous	Obstruc3on:	Diagnos3c	Considera3ons	and	Therapeu3c	Role	of	Percutaneous	Iliac	Sten3ng	.	Vascular.	2007;15(5):
273-280.		3.	Raju,	S.	Venous	sten3ng	in	CVD-	Tips	and	Tricks,	VEITH	2008.			4.	Gillespie.	D.		Stent	placement	aker	DVT	thrombolysis	or	mechanical	
thrombectomy.	Endovascular	Today,	July	2009.l	

For-int	



NIVL	

•  Spans	all	demographics	
•  Straighsorward	procedure	<1	hour	
•  IVUS	is	MANDATORY	and	CRITICAL	for	op3mal	
treatment:		It	is	standard	of	Care	

•  There	is	NO	FDA	approved	Venous	stent	
currently	



Diagnosis	of	Non-thrombo3c	iliac	
vein	compression	

•  	Abdominal	CT-	good	for	measuring	vein	size	but	unable	to	see	

intraluminal	issues		
•  	CT	venogram-	3ming	of	contrast	boluses	difficult		
•  	Venography-	by	reports	misses	at	least	50%	of	lesions	even	with	

mul3planar	views		
•  		IVUS-	felt	to	be	most	reliable	method	in	assessing	iliac	venous	

system	for	clot,	compression,	scarring/webbing	

•  	Transabdominal	Ultrasound!	



Transabdominal	Vascular	
Ultrasound	

•  Challenges:	Hydra3on	status	of	pa3ent	
•  																													Abdominal	Gas	
•  																													Abdominal	Girth	
•  																													Narrow	pelvis	
•  																													Ostomy	
•  																													Lack	of	defined	criteria	
•  																													Inability	to	see	all	our	part	of	iliac	system	in	

	 	 	25%	of	pa3ents	
•  	EXTREMELY	TECHNOLOGIST	DEPENDENT!	



Transabdominal	Vascular	
Ultrasound	

•  Benefits:		Non-invasive	
•  																		Inexpensive	
•  																		No	contrast	or	radia3on	
•  																		No	3ming	issues	
•  																		Can	easily	repeat	to	follow	treatment	or	do	 	 	

	 	surveillance	
•  																		Does	not	require	any	authoriza3on	for	most	

	 	insurance	plan	
•  																		Allows	func3onal	as	well	as	visual	assessment	of		

	 	iliac	vein	system	
	
	

	 	 	Oğuzkurt	L,	Ozkan	U,	Tercan	F,	et	al.	Ultrasonographic	diagnosis	of	iliac	vein	
compression	(May-Thurner)	syndrome.	Diagn	Interv	Radiol	2007;	13:	152-5	



Limita3ons	of	Venography	



Clinical	Value:	Diagnos3c	Informa3on	
Images	courtesy	of	Volcano	Corpora3on	
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OPL	Procedure	
•  1.	Micropuncture	into	ipsilateral	GSV	or	
proximal	FV/CFV	

•  2.	Change	to	9or	10Fr	Sheath	
•  3.	Venogram	through	sheath	
•  4.	IVUS	measurements	
•  5.	Wallstent/PTA	
•  6.	Final	venogram	



.			
	

	
	

55	yo	man	s/p	lek	GSV	abla3on	6	years	ago	with	
worsening	lek	leg	swelling,	hyperpigmenta3on,	

and	aching	over	the	last	year.	



Pa3ent	JA:	

41	yo	ICU	nurse	at	Stanford		
with	severe	swelling	and	aching	by	
the	end	of	her	shik	
	
	
USG:	Lek	leg:		No	GSV	reflux	but	
“slow	flow	in	CFV”	and	lek	CFV	
reflux	
	
Iliac	Vein	USG:	Narrowing	of	lek	
proximal	CIV	to	0.5cm	
	
	



JA	USG	pre-sten3ng	



Compressed	vs	Normal	LCIV:	
Comparison	of	IVUS	and	Venogram	



Sten3ng	and	PTA:	



JA	USG	images	post	stent	



														Final	IVUS		

Pa3ent	had	severe	
back	pain	for	72	hours	
but	then	described	
“drama3c”	decrease	in	
the	heaviness	and	
aching	and	can	now	
work	her	whole	shik	



•  136	Symptoma3c		pa3ents	underwent	iliac	vein	
ultrasound	scanning	between	March	2015	and	
August	2016.		

	Of	these:	
•  24	pa3ents	had	non-diagnos3c	scans	because	of	

limited	visibility	
•  26	pa3ents	were	felt	to	have	“normal”	iliac	vein	

systems	
•  74	were	found	to	have	evidence	of	iliac	vein	

compression	because	of	measurements	of	<0.8cm	
diameter	or	significant	difference	in	comparing	the	
lek	and	the	right	side	

•  	11	were	found	to	have	an	iliac	vein	“abnormality”	
•  	1	pa3ent	was	found	to	have	a	venous	aneurysm	

SBVC	Results	



SBVC	Results	



•  75	pa3ents	were	taken	to	angio	suite	for	IVUS	
evalua3on	

•  67		pa3ents	had	>50%	area	reduc3on	by	IVUS	
•  67	pa3ents	had	placement	of	Wallstent(s)		in	the	iliac	
vein	and/or	angioplasty	of	previously	placed	stents	

•  1	pa3ent	had	a	venous	aneurysm	that	was	not	
treated	(but	was	seen	pre-op)	

•  1	pa3ent	had	a	lek-sided	IVC		
•  6	pa3ents	had	<50%	area	reduc3on	by	IVUS	and	
normal	venograms	

SBVC	Results	



Results	

All	pa3ents	followed	at	2	weeks,	3	months,	6	months,	annually	
	
Three	acute	occlusions	of	stents	in	chronically	occluded	veins	
(one	by	malignant	sarcoma)	
	
All	other	stents	patent	at	3-24	months	
	
Relief	of	swelling:	60-70%	
Ulcer	healing	:	about	60%	
Relief	of	heaviness/aching:	70-80%	



Technical	3ps	for	Venous	sten3ng	

•  Use	IVUS	to	iden3fy	proximal	and	distal	landing	zones.	
•  •	Ensure	good	inflow	from	below	and	ouslow	from	
•  above	to	prevent	stent	thrombosis.	
•  •	Appropriate	stent	sizing	with	2-	to	4-mm	oversizing	
to	

•  prevent	recoil.	
•  •	Post	deployment	dilata3on	with	appropriately	sized	
•  high-pressure	balloons	and	extended	infla3on	3me	to	
•  minimize	recoil.	



Technical	Tips	for	Venous	Sten3ng	
•  •	If	mul3ple	stents	are	required,	place	with	3	to	
5	mm	of	overlap,	and	a	same-sized	stent	
should	be	used	to	provide	smooth	transi3on	
points.	

•  •	Perform	a	comple3on	IVUS	to	iden3fy	any	
residual	defects.	

•  Use	proper	intra-	and	post-opera3ve	
an3coagula3on/an3platelet	based	on	
underlying	problem	



Summary	

Deep	venous	disease	is	quite	underdiagnosed	both	
NIVL	and	Chronic	venous	occlusions	
Significant	symptoma3c	relief	can	be	obtained	in	
pa3ents	who	have	“no	other	op3ons”	be	
recannalizing/sten3ng	their	iliac	veins	
Procedure	is	excellent	for	the	OPL	as	it	is	low	risk,	
highly	successful,	and	has	high	pa3ent	sa3sfac3on	
	



Summary	
•  Developing	a	deep	venous	prac3ce	requires	
considering	this	as	the	underlying	cause	of	symptoms	
in	pa3ents	with	signs	of	chronic	venous	insufficiency,	
non-healing	wounds,	history	of	acute/chronic	DVT,	
and	unilateral	leg	swelling	

•  No	“right”	access	point,	pre-opera3ve	assessment,	
stent,	etc---there	is	much	to	learn		in	terms	of	the	
technique,	peri/post-procedure	an3coagula3on	

•  IVUS	is	now	the	gold	standard	for	evalua3ng	and	
trea3ng	this	



								Nothing	in	venous	disease	is	Absolute.		Only	Vodka	is.	
	
																																																													Courtesy	of	Dr.	Peter	Neglen	



															
     ASANTE SANA 



Chronic	Venous	Occlusion	
An3coagula3on	

	
• Postop	care		
• Therapeu3c	LMWH	immediately.		
• Two-hours	bed	rest	followed	by	mobiliza3on.		
• Con3nue	inflatable	compression	boots	and	thigh	compression	stockings	un3l	
completely	mobile.		

• Long-term	care		
• "When	mobilized	supply	with	20-30mmHg	BK	compression	stockings.		
• "DUS	at	discharge	or	24	hours	to	confirm	patency	of	stents.		
• "Continue	LMWH	for	2-3	weeks	before	start	routine	transition	to	warfarin.		
• "Oral	anticoagulation	for	≥	6	months.		



JH	procedure		
81	yo	with	3	year	history	of	ulcer	at	lek	ankle.		Sent	by	wound	care	center	aker	4	months	of		
treatment,	but	were	unable	to	get	wound	healed.		Pa3ent	had	Lek	GSV	vein	stripping	5	
years	prior.		In	daily	compressive	wraps.	

Lek	CFV	puncture	under	IV	seda3on,	IVUS	catheter	placed	,	Wallstent	deployed.		Recovery	30	minutes	then	home.		


