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lumen occlusion......what s it?
clinical definition

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

what can occur within the lumen to prevent infusion or aspiration?

causes of intraluminal occlusion

blood clotting
drug precipitate
lipid residue




Intraluminal thrombotic occlusion......what does it look like?

blood surface interaction/conditioning layer




biofilm colonies

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



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

Needleless connector displacement and intraluminal clotting

Ryder M, Griffey S, Gunther R.
methods

Study end-points: Catheter occlusion:
Catheter occlusion Maximum flush pressure

S . :
or 31 days o Lo > 15 psi x 2 consecutive days

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




what does it look like ?
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how often does this happen?

() coones Patterns and Predictors of Peripherally
Inserted Central Catheter Occlusion:

The 3P-O Study

Shawna N. Smith, PhD, Nancy Moureau, RN, Valerie M. Vaughn, MD,
Tanya Boldenow, MD, Scott Kaatz, DO, Paul J. Grant, MD,

Steven J. Bernstein, MD, MPH, Scott A. Flanders, MD, and
Vineet Chopra, MD, MSc

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

setting: 51 hospitals

patients
findings: 13,408

|

870 (6%)
> 1 PICC

OCCLUSIONS

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




how do we assess and
manage lumen occlusions?

/

Patient presents with clinical
diagnosis of probable thrombotic
catheter occlusion.

catheter
function

been
restored),

\
brin sheath or
pericatheter thrombus
N 7
“demonstrated?
N 4

venous
hrombosis’

remove catheter.

Managing Patients with Catheter-
related Thrombotic Occlusions

theter sepsis.

—
Go to protocol “Managing VAD Infectious
Complications”, in the event of a positive diagnosis. )
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//lslhl\\
“qecurren
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-
(¢~ Resume catheter use. Consider biw
urokinase instill

I m\
catheter ves —_—
Y (_Resume catheter use,)

Go to Box 10

Administer urokinase infusion through
the catheter x 6-12 hr. Repeat
cathetergram at 6 and 12 hr.

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.




patient presents with clinical diagnosis of probable VAD thrombotic occlusion

YES

e resolve the problem e Is there an external mechanical cause? 7
i< th . febrile? ¢ assess need for catheter
<— . . .
ego to suspected CRBSI protocol IS the patient Tebriler » administer thrombolytic agent

transient irreversible

OCCLUSIONS 1,355 (79%) 860 (21%)
1,716 T removed or exchanged

Tx tPA

TPA 1,242 (91%)

v v \

2,495 doses in
follow up period
1-9 doses

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

~ $100/dose
S 249,500

1,499 (87%)
at least 1 dose

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




e administer thrombolytic agent
YES l

e consider prophylactic tPA
e chest x-ray - is this a repeated occurrence?

OCCLUSIONS

A A A

OCCLUSION 1532 (8.9%) 171 (1%) 13 (1.1%)
EVENTS 1 event 2 events 3 events

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




NGCHINER GRSyl <« is there an internal mechanical cause?

e catheter gram is the catheter tip in the distal SVC? —

MALPOSITIONS/MIGRATION VANREYH

irreversible
; 860
OCCLUSION 103 (6%) removed or exchanged

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




e catheter gram

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

I~ :
/ * go to thrombosis protocol

is there a mural thrombosis? A venous thrombosis?

EXTERNAL
THROMBOTIC
EVENTS

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




what are we missing?




..... how does it get there?

Improper
flushing

$

needleless
connector
displacement

4

extraluminal
thrombotic
events

4

increased superior
Vena cava pressure

4

e failure to flush

* inadequate flush

e run-drys

¢ ineffective lock solution

* negative displacement
on disconnection or
connection

e fibrin tail

e fibrin sheath

* fibroblastic sleeve
e venous thrombosis

malposition

® VENOUS pressure
fluctuations within
the SVC

* sneezing, coughing

e mechanical ventilation




how do we keep blood out?

critical prevention strategies

catheter needleless flushing
tip position connector protocols

4 4 4 4

lock solution

e distal SVC
or
e position appropriate
for infusates

e anti-reflux e pulsatile flush
e neutral displacement normal saline
* low bacteria transfer

e tetrasodium EDTA




Patient presents with clinical Managing Patients with Catheter-

diagnosis of probable thrombotic related Thrombotic Occlusions
catheter occlusion,

who owns this? o - the generalist
clinician

till urokinase S000wml " Go to protocol “Managing VAD Infectious
al x 30-60 min, Complications”, in the event of a positive diagnos

eat x 1 if ne ry If negative, go on to Box 4

catheter

function
be

restored?

Resume catheter use. Consider biweekly or )
monthly prophylactic urokinase instillations,

Could the
occlusion be
a drug
precipitate?

catheter e
function »( Resume catheter use
Perform cathetergram been e

the specialist

1
// Isa

fibrin sheath or - -
& ricatheter thromb Administer urokinase infusion through
P the catheter x 6-12 hr. Repeat

wum'cﬂ cathetergram at 6 and 12 hr.
10 Box 14 ]

Multidisciplinary

catheter-related Go to Protocol B
venous

Vascular Access Teams A7

heter tip in
C/RA. /

Isthe
malfunction
duetoa
mechanical

grobleny

Correct mechanical probl
of remove catheter

Use catheter for infusion
only, goto Box |
remov ¢




