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INDICATION FOR A CENTRAL LINE IN ICU 

	
• Solutions	with	pH	<5	or	pH>9,		osmolarity	>600	mOsm/l	

-	vasoactive	drugs,	atb.,	K+,	etc.	

• High	flow	rates	
• Multiple	infusate	
• Contrast	Media	
• Frequent	blood	samples	
• CVP/PAP/SvO2	Monitoring	
• Necessity	of	Dialysis	or	Apheresis	(CICC	or	FICC)	

	
	

INS	2016	



Central lines (new WoCoVA definitions) 

•  PICC - Peripherally inserted central catheters  
•  ‘Brachial CVC’ 

•  CICC – Centrally inserted central catheters 
•  ‘Chest CVC’  

•  FICC – Femorally inserted central catheters 
•  ‘Groin CVC’ 



In ICU, the point is….. 

CICC vs PICC 



CICC:	Drawbacks	

•  Increased	risk	at	insertion		
-  Pneumothorax	
-  Hemothorax	

•  For	short	term	use	(days	or	weeks)	

•  Non	power	
•  «Occasional	line	inserters»	
•  Increased	risk	of	CRBSI	(?)	
	

	
	

CICC vs PICC 



PICC:	Drawbacks	

•  Reduced	catheter	flow	rates	
•  Single/dual	lumen	

•  Hemodynamic	monitoring	

•  «Time	consuming»	procedure	

•  Increased	risk	of	malposition	

•  Increased	risk	of	TVP	(?)	

CICC vs PICC 



PICC = Lower Risk of Insertion Complications 

• Potential local arterial or nerve injury (<0.01%) 

•  No risk of pneumothorax or hemothorax 
•  No risk of hemorrhagic complications 
•  No risk of hemopericardium 
•  No risk of air embolism 
•  Etc. 



GENERAL ADVANTAGES OF 
PICCs vs CICC 

• Greater	patient	acceptance	

•  Long	duration	

• Also	for	Out	of	ICU/Out	of	Hospital	Use	
•  Safe	insertion,	even	in	«fragile»	patients	(cardio-
respiratory,	altered	hemostasys,	tracheostomy,	neck	
and	thorax	abnormalities,	etc.)		



 Wouldn’t a PICC have been a better 
choice? 

Courtesy	of	Mauro	Pittiruti	



Courtesy	of	Mauro	Pittiruti	



	

	

	

	

PICC	TECHNOLOGICAL	IMPROVEMENTS		

POWER	
INJECTABILITY	

DESIGN	

(MULTIPLE	LUMENS)	
III	GENERATION	PUR	



PICC = BETTER MATERIAL 

CICC = old fashioned polyurethane 
 
PICC = Third generation polyurethane  
INCREASED RESISTANCE; SOFTNESS; PLIABILITY; THINNER 
WALLS; LARGER INTERNAL DIAMETER 
 



PICC = POWER-INJECTABILITY 

CICC = certified only in few CICCs 
PICC = certified for most 3rd-generation PICCs  

ICU patients often need CT scan 



PICC= HIGH PRESSURE and FLOWS 

Power-injectable polyurethane PICCs 
 
Pressure resistance (250-325 psi) = possibility of high flow (2-5 
ml/sec => 300 ml/min =>1800 ml/h) 
 



PICC = MULTIPLE LUMENS 
CICC = 1 to 5 lumens 
PICC = 1 to 3 lumens: 

•  3Fr single lumen 
•  4Fr single or double lumen 
•  5Fr single, double, triple lumen 
•  6Fr single, double, triple lumen 

 
ICU patients need multiple lumens 



EPIC 2014 



EPIC 2014 



	

	

	

	

PICC	INSERTION	TECHNIQUE	IMPROVEMENTS		

•  POSITIONING	IN	DEEP	ARM	VEINS	

•  CHOICE	OF	THE	VEIN	(diameter,	position,	depht)	

•  ASEPTIC	TECHNIQUE	

•  ULTRASOUND	GUIDANCE	

•  INTRAPROCEDURAL	TIP	LOCATION	

•  STABILIZATION	OF	THE	DEVICE	

ISP	PROTOCOL	
Pittiruti	et	al.	
Gavecelt	2010	



PICC = VASCULAR ACCESS TEAM 

WHO IS INSERTING +/- INSERTION PROTOCOL (SIP) 
 
Ø CICC = inserted by not properly trained physicians (- protocol) 

Occasional line inserters… 
 
Ø PICC = inserted by properly trained nurses or physicians (+ protocol) 
 



EMOCOLTURA:	COCCO	GRAM	+	

PICC = TUNNEL 



WHO	 WHERE	 HOW	

$	5000	 surgeon	 operating	room	 fluoroscopy	 +	nurse	

$	2800	 radiologist	 radiology	suite	 fluoroscopy	 +	technician	

$	1800	 anaesthesist	 bedside	 no	fluoro	

$		875	 nurse	 bedside	 no	fluoro	

Smith,	Wisconsin	University	2011	

PICC = COST-EFFECTIVENESS 
Nurse-driven insertion increases cost-effectiveness 



Black	et	al.,	CCM	2000	
McLemore	et	al.,	AVS	2006	
Sanfilippo	et	al.,	JVA	2017	

Polyurethane	
Open	ended	catheters	

Accurate	measurements	

PICC = MONITORING CVP	



Santolucito	et	al.	



INSERTION TIME 
• CICC = insertion can be very rapid (direct Seldinger; easy tip 

location) 
• PICC = insertion takes more time (modified Seldinger; tip 

location requires more time) 

PICC are not appropriate for emergency  
 
(ARE CICC INDICATED IN EMERGENCY….??) 

LIMITS OF PICCs 



NUMBER OF LUMENS 
 
• MORE THAN THREE LUMEN REQUIRED 

•  BUT…IT IS POSSIBLE: CICC 3 LUMENS + PICC 3 LUMENS= 
6 LUMENS! 

LIMITS OF PICCs 



INSERTION 
 
• CICC = almost any patient (choosing internal jugular or 

subclavian or axillary or brachio-cephalic) 
 
• PICC = may have systemic or local contraindications:  

-  Arm	plegia;	
-  Chronic	kidney	disease	(av	fistula);	
-  Arm	veins	unavailable	or	too	small.	

 

LIMITS OF PICCs 

INS	2016	



• Patients with AV-fistula (or chronic renal failure stage 
3b – 5) 

• Patients with bilateral local contraindications to deep 
vein cannulation (axillary node dissection, skin or 
bone abnormalities, deep venous thrombosis, deep 
veins < 3mm, etc.) 

LIMITS OF PICCs 

INSERTION 



LIMITS OF PICCs 

TUNNELLING MAY 
OVERCOME LIMITATIONS 
DUE TO SMALL VEINS…  
	



q RISK	OF	INFECTION	 q RISK	OF	THROMBOSIS	

Literature	data	difficult	to	interpret…No	RCT…	
	 	difficult	to	draw	any	conclusions…	

CICC vs PICC 



1.  Appropriate	choice	of	the	vein	(patient,	exit	site,	catheter/vessel	ratio)	
2.  Appropriate	technique	of	venipuncture	(US,	atraumatic	needle,	

microintroducer..)	

3.  Adequate	position	of	the	tip	(CAJ)	
4.  Proper	securement	(suturless,	transparent	dressing,	glue..)	

Cotogni	P.	Support	Care	Cancer	2012	
Pittiruti	M.	J	Vasc	Access	2014	

Adherence to insertion bundle?  

=	REDUCED	COMPLICATIONS	



q  RISK	OF	INFECTION	

CICC vs PICC 



EPIC 2014 



PICC = low risk of CRBSI 
	

• Literature	Data	
•  No	ECO	

•  0.8	–	2	/1000	gg		(Maki	2006,	Moreau	2007,Garnacho	2009)	
• With	ECO	

•  0-	0.4	/1000	gg		(Harnage	2006,	Scoppettuolo	2010,	Cotogni	2011)		

	
• Possible	Explanations	

•  The	distance	from	tracheal/oral/nasal	secretions	
•  Stable	and	clean	dressing	
•  Physical	characteristics	of	the	skin	of	the	arm		
•  Low	contamination	of	the	skin	of	the	arm	

	



The crucial point is the exit 
site 



Chopra V, et al. The Risk of Bloodstream Infection 
Associated with Peripherally Inserted Central Catheters 
Compared with Central Venous Catheters in Adults: A 
Systematic Review and Meta-Analysis. Infection Control 
and Hospital Epidemiology, 2013;34(9):908-18 

comparison of clabsi risk between piccs and cvcs in adults 913

figure 2. Forest plot showing relative risk of central line–associated bloodstream infection episodes with peripherally inserted central
catheter (PICC) versus central venous catheter (CVC), by patient type. CI, confidence interval.

effects model. We explored heterogeneity between studies us-
ing Cochrane’s Q test and the I2 statistic, classifying hetero-
geneity as low, moderate, or high on the basis of an I2 statistic
of 25%, 50%, and 75% according to the method suggested
by Higgins et al.18 Publication bias for studies was assessed
by visual inspection of funnel plots and Peter’s test, with

indicative of publication bias.P ! .10
A priori, we specified several additional analyses. To de-

termine whether patient population (inpatient, outpatient, or
both), patient type (patients with cancer, critically ill patients,
or patients receiving total parenteral nutrition [TPN]), PICC
inserter (nurse, interventional radiologist, or physician), use
of ultrasound during PICC insertion, or CLABSI definition
affected our conclusions, results were stratified by subgroups.
Sensitivity analyses by study characteristics were performed
to test the robustness of our findings. Statistical analysis was
performed using Cochrane Database’s Review Manager 5.1.0
and STATA MP version 11 (Stata). Statistical tests were 2-
tailed with considered statistically significant.P ! .05

results

After the removal of duplicate entries, 1,185 unique articles
were identified by our electronic search (Figure 1). Of these,

1,136 were excluded on the basis of abstract information;
an additional 26 studies were excluded after full text review.
Therefore, 23 unique studies involving 57,250 patients re-
porting the occurrence of CLABSI in patients with PICCs
compared with CVCs were included in the systematic
review.7-11,13,19-35

Among the 23 included studies, 12 were retrospec-
tive,9,11,13,19,20,22,24,26,27,32-34 10 prospective,7,8,21,23,25,28-31,35 and 1 was
a randomized controlled trial (Table 1).10 Study populations
were diverse and included 10 studies that involved predom-
inantly hospitalized patients,7,9-11,14,19,24,26,27,29,34 9 with both in-
patients and outpatients,13,21,23,28,30-33 and 3 involving only out-
patients.8,22,25 One study did not clearly report the location of
patients during treatment or device insertion.20 Within each
of these populations, unique subsets were identified. For in-
stance, hospitalized patients included critically ill pa-
tients,9,24,26,34 patients with cancer,11,20,27,28,30,31,33,35 and neuro-
surgical patients.34 Studies involving both inpatients and
outpatients included general medical patients,32 patients re-
ceiving parenteral nutrition,13,23 and those undergoing cancer
treatments.11,30,31,33 Studies also varied considerably with re-
spect to inclusion criteria: for instance, 1 study enrolled all
patients who received central venous access within a specific

This content downloaded from 120.146.88.66 on Thu, 25 Sep 2014 19:25:51 PM
All use subject to JSTOR Terms and Conditions

FAVORS	PICC	 FAVORS	CICC	



 Wouldn’t a PICC have been a better 
choice? 



 Wouldn’t a PICC have been a better 
choice? 



 Wouldn’t a PICC have been a better 
choice? 



 Wouldn’t a PICC have been a better 
choice? 



	
Especially:	
•  in	patients	with	tracheostomy;	
• when	the	emergency	site	of	CICC's	neck;		
• when	 the	 CICC	 is	 positioned	 without	 adhering	 to	 the	
international	 recommendations	 for	 infection	 prevention	
(chlorhexidine	 2%-	 maximum	 barrier	 protections–	 eco-
guidance	–	sutureless	fixation:	see	Protocol	ISAC).	

 RISK	OF	INFECTIONS	
PICC	IS	PREFERABLE	in	ICU	

	



q RISK	OF	THROMBOSIS	

CICC vs PICC 



Chopra	V	et	Al.	Risk	of	venous	thromboembolism	associated	with	
peripherally	inserted	central	catheters:	a	systematic	review	and	
meta-analysis.	

Lancet.	2013;382:311-25	

Articles

320 www.thelancet.com   Vol 382   July 27, 2013

study investigating the incidence of PICC-related venous 
thromboembolism45 and unique populations such as 
antepartum patients30,31 and those with cystic fi brosis.57 In 
this varied population, the unweighted frequency of 
PICC-related deep vein thrombosis was 3·0% (281 of 
9462). The weighted frequency of PICC-related deep vein 
thrombosis was 3·44% (95% CI 1·70–5·19). None of the 
included studies in this group reported on the use of 
deep vein thrombosis prophylaxis, presumably because 
they mainly included outpatients in whom this practice 
is uncommon. Four studies tested for deep vein throm-
bosis in the presence of clinical signs suggestive of this 
development,34,46,57,84 whereas four did not report the 
trigger for deep vein thrombosis testing.30,31,45,66 The most 
common reasons for PICC placement in this population 
were long-term intravenous antibiotic treatment, total 
parenteral nutri tion, and intravenous hydration.

Comparisons across critically ill patients, those admitted 
to hospital, patients with cancer, and mixed sub groups 
showed important diff erences in PICC-related deep vein 
thrombosis. Notably, patients cared for in intensive care 
unit settings and those with cancer were reported to have 
the greatest risk of deep vein thrombosis (fi gure 3).

Of the 52 included studies without a comparison 
group, only six reported the development of pulmonary 

embolism associated with PICCs.9,30,34,42,44,50 Five studies 
were retrospective9,30,34,44,50 and one was prospective.42 From 
a patient perspective, the frequency of pulmonary embol-
ism in these studies was low at 0·5% (24 of 5113). How-
ever, of the 179 total venous thromboembolism events 
within these studies, pul monary embolism represented 
13·4% (24 of 179) of all thromboembolisms. The fre-
quency of pulmonary em bolism was highest in critically 
ill patients (those in the neurosurgical intensive care 
unit), where pulmonary embolism represented 15·4% 
(six of 39) of all venous thromboembolism events.44

12 studies (n=3916) reported venous thromboembolism 
rates in PICC recipients and those with CVCs and were 
published in peer-reviewed journals.23,24,28,32,37,43,55,61,70,71,79,81 
One study reported rates of deep vein thrombosis relative 
to the number of CVCs, rather than the number of 
patients.55 Although we did not pool outcomes from this 
study for meta-analyses, deep vein thrombosis related to 
PICCs was frequent in this study compared with that 
associated with CVCs (51 of 807 PICCs [6·3%] vs 4 of 
320 CVCs [1·3%]). Only one study noted retrospective 
evidence of pulmonary embolism by imaging;32 other-
wise, pulmonary embolism was not reported in any 
study. In all but two studies,28,32 clinical symptoms (eg, 
arm swelling or pain) prompted radiological testing to 
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Figure 4: Risk of venous thromboembolism between peripherally inserted central catheters and central venous catheters in studies with a comparison group
Forest plot showing odds of development of upper-extremity DVT in patients with peripherally inserted central catheters versus central venous catheters. 
VTE=venous thromboembolism. OR=odds ratio. PICC=peripherally inserted central catheter.

Figure 3: Forest plot showing weighted frequency of peripherally inserted central catheter-related VTE risk, stratifi ed by patient population
VTE=venous thromboembolism. ICU=intensive care unit.

Pooled frequency of deep vein thrombosis
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Chopra	V	et	Al.	Risk	of	venous	thromboembolism	associated	with	
peripherally	inserted	central	catheters:	a	systematic	review	and	
meta-analysis.	

Lancet.	2013;382:311-25	

•  At	least	6	of	the	64	studies	report	asymptomatic	CRT	(with	obviously	high	
%)	

•  At	least	1	of	the	64	studies	confuses	CRT	with	lumen	occlusion	(Worth	
2009)	

•  At	least	1	study	deals	with	CRT	in	pediatric	patients	(Vidal	2008)	
•  At	least	1	study	reports	a	high	rate	of	not	acceptable	tip	positions	(Lobo	
2009)	

•  At	least	1	of	the	64	studies	deals	exclusively	with	CRBSI	and	does	not	
mention	CRT	(Mollee	2011)	

•  At	least	2	studies	on	neurological	patients	(from	the	same	center)	include	
also	PICCs	inserted	in	paretic	arms	(!)	(Wilson	2012,	Fletcher	2011)	



Chopra	V	et	Al.	Risk	of	venous	thromboembolism	associated	with	
peripherally	inserted	central	catheters:	a	systematic	review	and	
meta-analysis.	

Lancet.	2013;382:311-25	

At	least	14	of	the	64	studies	report	experience	with	old-fashioned	PICCs	
inserted	without	micro-introducer	and	without	US,	at	the	antecubital	
fussa.	
-  Bottino	1979,	Merrel	1994,	Alhimyary	1996,	Paz-Fumagalli	1997,	Smith	
1998,	Allen	2000,	Grove	2000,	Snelling	2001,	Strahilevitz	2001,	Walshe	2002,	
Chemaly	2002,	Ong	2006,	Seeley	2007,	Nash	2009	

-  CRT	:	0.5	%	-	14.9	%	
	



	Studies	in	non-oncological	patients	
-  King	2006 	 	 	 		 	 	2.1	% 		
-  Evans	2010 	 	 	 	 	 	3.0	%	
-  Fearonce	2010	(burns) 	 	 	 	2.8	% 		
-  DeLemos	2011	(neuro) 	 	 	 	3.0	%	
-  Pittiruti	2012		(ICU	pts) 	 	 	 	3.1	%	
-  Sperry	2012		 	 	 	 	 	1.3	%	
-  Liem	2012 	 	 	 	 	 	3.0	%	
Studies	in	oncological	patients	
-  Aw	2012 	 	 	 	 	 	5.9	%		
(Even	higher	in	hematologic	malignancies)	
	

Chopra	V	et	Al.	Risk	of	venous	thromboembolism	associated	with	
peripherally	inserted	central	catheters:	a	systematic	review	and	
meta-analysis.	

Lancet.	2013;382:311-25	



Expected risk of symptomatic catheter 
related thrombosis in ICU 

• CICC 1-3% 

• PICC 2-5% 

• FICC 5-10%    

Minet 2015, Pittiruti 2015	
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A B S T R A C T

Background: Central venous catheters (CVC) and peripherally inserted central catheters (PICCs) are central
vascular access devices (CVADs) that facilitate administration of medications among critically ill patients. Both
are associated with risk of venous thromboembolism (VTE). The relative risk of VTE between these catheter
types is not well defined. We report the rate of VTE in intensive care unit (ICU) medical patients receiving PICC,
CVC, both, or neither.
Methods: We conducted a single-center, retrospective cohort study of medical-ICU patients between November
2007 and November 2013 grouped by receipt of CVC, PICC, both, or neither. The primary outcome was the rate
of 30-day symptomatic venous thrombosis (upper and lower deep vein thrombosis and pulmonary embolism).
Cox modeling was used to analyze this population and adjust for comorbidities which could contribute to VTE.
Secondary outcomes included VTE location, major bleeding, and all-cause mortality among patients with and
without CVADs.
Results: We analyzed 5788 patients. CVADs were placed in 2403 (42%) patients (PICC, n=816; CVC, n=1153;
both, n=434). Compared with no CVAD, the hazard ratio (HR) for 30-day VTE was 1.81 (95% CI 1.52–2.17) for
any CVAD, 1.90 (95% CI 1.52–2.37) for PICC, 1.57 (95% CI 1.26–1.96) for CVC, and 2.70 (95% CI 2.09–3.47) for
both. PICCs had a non-significantly higher HR for VTE compared with CVC (1.21; 95% CI 0.94–1.55). For
patients with both a CVC and PICC the HR for VTE was 1.72 times that of solitary CVAD (95% CI 1.32–2.23).
Conclusions: Among critically ill medical patients, PICCs and CVCs were associated with increased risk of VTE.
Placement of both conferred higher risk of VTE compared with either alone.

1. Introduction

Venous thromboembolism (VTE) is a known complication in criti-
cally ill patients, with reported rates of VTE occurrence within the in-
tensive care unit (ICU) as high as 25 to 32% [1–3]. VTE contributes to
increased morbidity, mortality, cost of care, and length of hospitaliza-
tion [4–9]. Important risk factors for VTE among medical ICU patients
include prior VTE, immobility, sepsis, mechanical ventilation, and the
presence of a central vascular access device (CVAD) [7,10–12]. CVADs
likely increase the risk of VTE through several mechanisms, including

impeded laminar venous flow and irritation of the vessel lumen re-
sulting in tissue factor activation [13–15]. However, the degree to
which VTE risk differs between the most frequently used central VADs
(peripherally inserted central catheter [PICC] and the traditional cen-
tral venous catheters [CVC]) is unclear. Critically ill patients in medical
and surgical ICUs are at a higher risk of VTE compared with non-ICU
patients [1,2,8,16–19].

Despite the risk of thrombosis, CVADs are often an essential com-
ponent of ICU care as they permit long-term venous access for hydra-
tion, medications, and nutrition. Previous analyses of hospitalized
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137	PICC	were	placed	
	
•  The	rate	of	symptomatic	CRT	was	1.4%.	
	
•  80.3%	of	patients	eligible	for	a	PICC;	
• CRBSI	was	diagnosed	in	one	patient	(0.7%;	5.7×1000	catheter	days);	
• All	PICC	were	inserted	successfully	without	other	major	complications.	
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Introduction
Patients admitted to cardiac intensive care unit (CICU) are 
progressively older and with complex comorbidities. 
Therefore, it is often necessary to administer different 
drugs intravenously for long periods of time and in con-
comitance with other therapeutic techniques such as non-
invasive ventilation, continuous renal replacement therapy, 
and intra-aortic balloon counterpulsation. In this case, the 
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Abstract
Purpose: Patients admitted to cardiac intensive care unit need administration of drugs intravenously often in 
concomitance of therapeutic techniques such as non-invasive ventilation, continuous renal replacement therapy and 
intra-aortic balloon counterpulsation. Therefore, the insertion of central venous catheters provides a reliable access for 
delivering medications, laboratory testing and hemodynamic monitoring, but it is associated with the risk of important 
complications. In our study, we tested the efficacy and safety of peripherally inserted central catheters to manage cardiac 
intensive care.
Methods: All patients admitted to cardiac intensive care unit with indication for elective central venous access were 
checked by venous arm ultrasound for peripherally inserted central catheter’s implantation. Peripherally inserted central 
catheters were inserted by ultrasound-guided puncture. After 7 days from the catheter’s placement and at the removal, 
vascular ultrasound examination was performed searching signs of upper extremity deep venous thrombosis. In case of 
sepsis, blood cultures peripherally from the catheter and direct culture of the tip of the catheter were done to establish 
a catheter-related blood stream infection.
Results: In our cardiac intensive care unit, 137 peripherally inserted central catheters were placed: 80.3% of patients 
eligible for a peripherally inserted central catheter were implanted. The rate of symptomatic catheter-related peripheral 
venous thrombosis was 1.4%. Catheter-related blood stream infection was diagnosed in one patient (0.7%; 5.7 × 1000 
peripherally inserted central catheter days). All peripherally inserted central catheters were inserted successfully without 
other major complications.
Conclusions: In patients admitted to cardiac intensive care unit, peripherally inserted central catheters’ insertion was 
feasible in a high percentage of patients and was associated with low infective complications and clinical thrombosis rate.
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 RISK	OF	THROMBOSIS	
CICC	IS	PREFERABLE	

	

•  Especially	in	onco-hematologic	patients;		
• When	the	PICC	is	positioned	without	adhering	to	the	international	
recommendations	for	the	prevention	of	venous	thrombosis…		
-	 appropriate	 ratio	 between	 the	 diameter	 of	 the	 catheter	 and	 vein	 diameter	 –	 use	 of	 eco-
guidance	 –	 appropriate	 placement	 of	 the	 catheter	 tip	 position-	 adequate	 stabilization	
emergency	site	–	see	ISP	Protocol	



PICC	in	ICU…ADVANTAGES:	

Ø Can	be	used	for	multiple	drugs	infusion		
Ø For	hemodynamic	monitoring;		
Ø Their	insertion	is	feasible	and	safe	in	high	
percentage	of	acute	patients;	

Ø Extremely	low	rate	of	infective	complications	and	
clinical	thrombosis;	

Ø The	patient	can	be	transferred	with	the	PICC.	

		 		 		 		

CONCLUSION 1 



PICC	in	ICU…PARTICULAR	ADVANTAGES:	
	

Ø  Tracheostomy	
Ø High	risk	of	infection	of	the	exit	site	
Ø Coagulopathy	
Ø Unavailability	of	the	neck/clavicle	area	

(NIV;	collars,	etc.)	
Ø Prolonged	hospitalization	

		 		 		 		

CONCLUSION 2 



PICC	in	ICU…LIMITS:	
	

Ø  Emergency	vascular	access	
Ø  More	than	three	lumens	required	
Ø  Arm	veins	unavailable	
Ø  Arm	plegia	
Ø  Chronic	renal	failure	(AV	fistula)	
		 		 		 		

CONCLUSION 3 



GRAZIE!	
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