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Objectives

Review vascular anatomy of the right and left mediastinal borders.

ldentify direct and indirect methods for determining optimal CVAD
“landing zone.”

Present select cases demonstrating optimal, suboptimal and
malpositioned PICCs.



Radiographic Assessment of PICC Tip
Position by Qualified Vascular Access Specialist

 [NS Standard 23. CVAD Tip Location

— “Clinicians with documented competency determine the tip location of a CVAD by using
ECG or assessing the post-procedure chest radiograph and initiate therapy based on
this assessment.”

e AVA, 2008 Position Statement

— ‘“Interpretation of Chest Radiographs by RNs for Verification of PICC Tip Position”

* "A nurse who has met the requirements to competently assess the anatomic location of a
vascular catheter on a chest radiograph can verify the tip position of a peripherally inserted
central catheter (PICC) and authorize use of the device."

 [INS, 2010 Position Paper
— “The Role of the Registered Nurse in Determining Distal Tip Placement of PICCs

by Chest Radiograph”

« “Aqualified RN may determine the distal tip location of peripherally inserted central catheters
(PICCs) by initial or repeat chest radiograph studies prior to administration of the prescribed
therapy.”

Gorski, L.A., et al (2016) Infusion therapy standards of practice. JIN.
AVA Position Statement: Interpretation of chest radiographs by nurses for verification of PICC tip position. (2008) Retrieved from www.avainfo.org.
INS (2010) Position Paper: The role of the registered nurse in determining distal tip placement of PICCs by chest radiograph. JIN, 33(1);19-20.


http://www.avainfo.org/




Recommendations for CVAD Tip Position

Standard INS, 2016 Standards of Lower segment of SVC at or
Practice near the CAJ
IVC above level of
diaphragm
Guideline ONS, 2011 Access Distal third of SVC
Device Guidelines
Guideline NKF, 2006 Dialysis Quality SVC or RA
Initiative Guidelines
Statement AVA, 1998 Position Distal SVC close to CAJ
Statement
Guideline ASPEN, 2004 Safe Practices Lower SVC adjacent to RA
for Parenteral Nutrition
Guideline SIR, 2010 Quality Cavoatrial region or RA

Improvement Guidelines
for CVCs

CAJ defined as two vertebral
body units below carina
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Central Venous Access
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DEFINITIONS

central
venous aocess 15 defined as the
ment of a catheter with s Hp in the
cavoatrial

through a small incision in the skin. Im-

SIR DEFINITIONS

“central venous access is defined
as the placement of a catheter
with its tip in the cavoatrial region

or right atrium”

“the cavoatrial junction has been
defined as two vertebral body
units below the carina”









Defining Optimal PICC “Landing Zone”

Direct method

Utilizes vascular structures
« Most reliable
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Right Atrial Appendage (RAA)

— Small muscular pouch
attached to RA

— Embryonic remnant

— Creates confusion;
has little function

— Provides interface on
CXR to define CAJ
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Where is the CAJ on CXR?

=

atients with
P The Right Mediastinal Border and Central
ast-enhanced Venous Anatomy on Frontal Chest
g Correlating Radiograph—Direct CT Correlation

Peter T. Verhey, M.D., M.S., Marc V. Gosselin, M.D., Steven L. Primack, M.D., Paul L. Blackburn, RN., M.N.A,
Alexander C. Kraemer, B.S., M.E.

JAVA Vol 13 No 1





























































Defining Optimal PICC “Landing Zone”

Direct method
— Utilizes vascular structures
* Most reliable
direct method
tilizes osseous structures and/or airway

ess reliable
helpful when vascular structures ar
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Non-Central Catheter Tip Locations

_UPRIGHT
PORTABLE
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e Suboptimal
« [NS Standard

— Avoid CVAD tip locations in veins
distal to the SVC or IVC due to
higher rates of complications (e.g.,
BCV, SCV, external or common
iliac veins)

* May be clinically indicated in
rare cases d/t anatomic or
pathophysiologic changes

ski, L.A., et al. (2016) Infusion therapy standards of practice. JIN.






CVAD Insertion in Patients with Pacemakers
Practice Considerations

« 600,000 cardiac PMs inserted annually in USA
« PMs usually placed on left side

* Incidence of venous complications post-insertion is 30-45%
— Most commonly thrombosis
— PICC ipsilateral to PM increases risk
* Inspect for s/s of venous thrombosis prior to PICC insertion
 INS Standard 33.

— “The contralateral side is preferred for CVAD placement, but if the
ipsilateral side is selected, a PICC may be the safest choice

* Review previous radiographic studies prior to CVAD insertion

Infusion Nursing Society (2016) Infusion Therapy Standards of Practice, JIN.
Pacana, CL. (2009) The risk of CVC placement ipsilateral to the permanent pacemaker. JAVA















Redefining Guidelines for Optimal
PICC Tip Position?

INS Standard 53. CVAD Malposition

— Defined as tip position deep in the RA > 2cm
below the CAJ

« For intracardiac location that is more than 2 cm
below the CAJ retract catheter based on ECG
results or from measurement of the specific
distance on the CXR

* Avoid intracardiac tip location in neonates and
infants less than one year of age

MAGIC Consensus Statement

— Adjustment of PICC tips that reside in the lower one third
of the superior vena cava, cavoatrial junction, or right
atrium is inappropriate

— Only adjust PICCs that terminate in the upper or mid one
third of the superior vena cava or right ventricle

Gorski, L.A., et al. (2016) Infusion therapy standards of practice. JIN.
Chopra, V., et al. (2015) Annals of Internal Medicine.




Beware of turns, curves, loops, coils, kinks









| eft Mediastinal Border
Superior to Inferior

« LBCV
« Aortic arch
— Para-aortic interface or line
ain pulmonary artery
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http://upload.wikimedia.org/wikipedia/commons/e/e6/Gray506.svg

Intra-Arterial PICC Insertion

Incidence is rare

Catheter courses above clavicle and to left of mediastinum
Whenever in doubt confirm venous residence of MST wire

prior to advancing dilator and introducer sheath (ASA Guidelines
for CVCs, 2012)

Do not rely on color or absence of pulsatile flow to rule out intra-arterial
placement (ASA & INS SOP)

Gorski, L.A., et al. (2016) Infusion therapy standards of practice. JIN.
Rupp,S.M., et al. (2012) Anesthesiology




Intravenous PICC Intra-arterial PICC
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Intravenous PICC Intra-arterial PICC
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Persistent Left SVC (PLSVC)

* Incidence <0.5% - 4% of patients with congenital heart
disease
— Most common form of cardiac congenital anomaly
— Right side SVC present in approximately 80% cases
— PLSVC drains into coronary sinus

 |INS Standard 53.

— Before using a CVAD in a PLSVC, cardiac imaging studies are needed to
determine blood flow characteristics

» Blood flow into L atrium and right-to-left cardiac shunting pose
significant risk for air or thrombotic emboli to a variety of anatomic
locations (e.g., brain, kidney) requiring repositioning of CVAD

Gorski, L.A., et al. (2016) Infusion therapy standards of Practice. JIN.



[t

- 140.0 N, ]
AST BOLUS & OPT] 9@ ‘
















No CS curve?...
" Get a BG




Dextrocardia --rare congenital defect in which apex
of the heart is located on the right side of the body


http://i2.wp.com/www.heartupdate.com/wp-content/uploads/2014/07/mirror-Dextrocardia.jpg
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Don’t get fooled by rotation or pathology

Zoom:0.3



PICC Coursing to Left of Mediastinum

Potential Causes

 Intra-arterial

Left internal thoracic (mammary) vein
— Look for superior curve

rsistent left SVC (PLSVC)
k for inferior curve

nary atelect




Summary

PICCs should follow a smooth, predictable course
— Basillic, brachial, cephalicv. === axillary v. =)
subclavian v. == prachiocephalic v. == SYC == CAJ

— Sharp turns, curves, loops, coils, kinks or catheter course to the
midline or left of mediastinum requires further investigation

Always make sure you find the PICC tip with 100% certainty
 Whenever in doubt, consult radiologist

Whenever accessing veins near an artery, confirm venous residence
of MST wire prior to advancement of dilator-introducer

Remember...the most superior right heart border-forming structure Is
the RAA...not the RA

— CAJ is approximately 2 cm inferior to the RAA or 5-7 cm (2-3
vertebral body units) inferior to the carina

jamiebosan@comcast.net
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