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lumen occlusion……what is it?

temporary or permanent inability to aspirate
blood or infuse therapeutic agents through a lumen

clinical definition

• blood clotting
• drug precipitate
• lipid residue

what can occur within the lumen to prevent infusion or aspiration?
causes of intraluminal occlusion



Intraluminal thrombotic occlusion……what does it look like?

blood surface interaction/conditioning layer



Dobbins, Kite et al. J Clin Path. 1999;52(3):165

biofilm colonies

low risk for occlusion but high risk for CRBSI!



methods
• Study end-points:

Catheter occlusion 
or 31 days

• Catheter occlusion:
Maximum flush pressure 
≥ 15 psi x 2 consecutive days

Needleless connector displacement and intraluminal clotting
Ryder M, Griffey S, Gunther R. 

Intraluminal thrombotic occlusion……what does it look like in the lumen?

• Catheter occlusion:
en bloc dissection
cross sectional analysis 
of catheter lumen



Intraluminal thrombotic occlusion……what does it look like?
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how often does this happen?

study design:  multicentered, retrospective sub-analysis of a 
prospective cohort study on PICC use and outcomes      

setting: 51 hospitals

Smith SN, et al. JVIR.2017;28(5):749-56e2 

PICCs
14,278

patients
13,408findings:

1,716 
(12%)

OCCLUSIONS 870 (6%)
> 1 PICC



Ryder, M. (Draft author) American Pharmaceutical Association. APhA Guide to Drug Treatment Protocols: A 
Resource for Creating and Using Disease-Specific Pathways.  Wash, DC: American Pharmaceutical Association;  1998. 

how do we assess and 
manage lumen occlusions?



patient presents with  clinical diagnosis of probable VAD thrombotic occlusion

Is there an external mechanical cause?

YES NO
• resolve the problem

irreversible
860 (21%)

removed or exchanged

Smith SN, et al. JVIR.2017;28(5):749-56e2 

• assess need for catheter
• administer thrombolytic agent

transient
1,355 (79%)OCCLUSIONS

1,716

1,499 (87%)
at least 1 dose

Tx  tPA
1,242  (91%)

2,495 doses in 
follow up period

1-9 doses

~ $100/dose
$ 249,500

Cost and patient harm??
Cath replacement
Length of stay
Venous depletion

TPA

is the patient febrile?•go to  suspected CRBSI protocol



YES NO

is this a repeated occurrence?

• administer thrombolytic agent

• consider prophylactic tPA 
• chest x-ray

Smith SN, et al. JVIR.2017;28(5):749-56e2 

OCCLUSION 
EVENTS

1,716OCCLUSIONS

1532 (8.9%)
1 event

171 (1%)
2 events

13 (1.1%)
3 events



YES NO

is the catheter tip in the distal SVC?

is there an internal mechanical cause?

• reposition

• resolve the problem

Smith SN, et al. JVIR.2017;28(5):749-56e2 

• chest x-ray

irreversible
860 

removed or exchanged

• catheter gram

MALPOSITIONS/MIGRATION

103 (6%)

711 (5%)

OCCLUSION



YES NO

is there a fibrin tail? fibrin sheath? fibroblastic sleeve?

is there a mural thrombosis?  A venous thrombosis? 

• go to thrombosis protocol

Smith SN, et al. JVIR.2017;28(5):749-56e2 

EXTERNAL 
THROMBOTIC
EVENTS 

• catheter gram

?
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the why?

what are we missing?



Improper
flushing

• failure to flush
• inadequate flush
• run-drys
• ineffective lock solution

increased superior 
vena cava pressure

• venous pressure
fluctuations within 
the SVC

• sneezing, coughing
• mechanical ventilation

needleless
connector
displacement

• negative displacement
on disconnection or
connection

extraluminal 
thrombotic

events

• fibrin tail
• fibrin sheath
• fibroblastic sleeve
• venous thrombosis

malposition

….. how does it get there?



catheter
tip position

needleless
connector

….. how do we keep blood out?

critical prevention strategies

• distal SVC
or

• position appropriate 
for infusates

• anti-reflux
• neutral displacement
• low bacteria transfer

flushing
protocols

lock solution

• pulsatile flush
normal saline

• tetrasodium EDTA



who owns this?

Multidisciplinary
Vascular Access Teams

the generalist
clinician

the specialist


