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Objectives

Review short, medium and long term vascular access
devices

Understand common complications associated with
vascular access devices

“You have a what, inside you?”

Understand how to appropriately utilize a vascular

Less than mainstream palel
R access device in an emergency

medical devices
encountered in the ED. Review the function of Pacemakers and AICD
devices

Understand common complications associated with

Eric Ossmann, MD, FACEP pacemakers and AICD devices

Associate Professor
Duke University Medical Center

Deciphering Medical Devices Vascular Access Devices

What does it do?

* Basic description

* Typical use

* Basic description of function

What does it look like?
What can go wrong?

How do I fix it?

Subclavian
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Central Catheters

Central Catheters

Short Term Use (< week) . Emergency Access
=V ations
-Blood products
«CVP monitori
=Hyperal

Description
«Silicone or polyurethane e 5 —_—
=Over the wir ertion
1 to 5lumens
=15 to 30 cmin length

saline flush
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-Pulmonary -After use u e
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Midline IV Catheters

Medium Term (2 to 4 weeks)
=Limited IV medications
=Noft used for:
Chemotl
Hyper
High
Description
=Silicone or polyurethane
=Open tip or Groshong
=Infroduced with a stylet via introducer

sheath
«Tip rests in proximal arm veins

=1 to 2 lumens
=20 cm in length

Complications
=Vascular/Bleeding
“Infectious

Midline IV Cat
& PICC Lines

Emergency Access

aline after

Collar bone

IPoint where
joentral ine
[enters body

Tunneled Central Venou
Catheters
Hemocath/Permacath

Hickman
1 or2lumen
1.6 mm ID

2 lumen
2.2mm ID

Broviac
single lumen
1.0 mm ID
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Peripherally Inserted Central
Catheters (PICC Lines)

Medium Term (2 to 4 weeks)
=IV medications
=Chemotherapy
=Hyperalimentation

Description
=Silicone or polyurethane

=Open tip or Groshong
=Infroduced via guide wire
=Tip rests in SVC

=1 to 3 lumens

=50 to 60 cm in length

Complications
=Vascular/Bleeding
*Infectious

Groshong Tip
Catheters

No clamping
No Heparin

Use 10 cc syringe and
normal saline flush

normal saline

Tunneled Central Ven
Catheters

Long Term (1 year)

“Hyperalimentation

Description
«Sil ne
-Over the wire insertion
+1 to 3 lumens
-Open ended or Groshong

Complications
~Pulmonary
“Vascular/Bleeding
“Inf
=Neurologic
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nneled Central Venous
Catheters '
Emergency Access 3 f;]

“Swab ¢ sr/cap junction with e
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after every use —\ Congortion

After ailable 145 Fr. HomasStar
KinkResistont

“Nofify ED staff that catheter was
accessed and type of flush used

Implantable Vascular
Access Devices
Emergency Access

Line going to vein

hif av

that cathe
of flu

Cardiac Pacemakers

Function

sLife span = 4 to 10 years

*Leads may go to the afrium,
ventricle or both chambers
=Rate is usually set between 60
and 80 beats per minute

Cooy e a0 oD
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Implantable Vascular

Access Devices

Long Term (1 yeal

Description
ilicone catheter
ort

+Open ended or Groshong

Complications
~Pulmonary
“Vascular/Bleeding
«Infectious
=Neurologic
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Flushing Vascular Access Devices

Percutaneous
Multilumen CVC

Midline or PICC
Tunneled CVC
Groshong Catheters

Implantable Venous
Access Devices

5 cc saline

5 ccsaline
5 cc saline
5 cc saline
10 cc saline

*Always use a 10 cc syringe to flush

Flush gently

5 cc heparin (100 U/ml)

10 cc saline
5 cc heparin (100 U/ml)
10 cc saline
5 cc heparin (100 U/ml)

*Nofify ED staff immediately of VAD use, type and quantity of flush

Cardiac Pacemakers

Chamber Paced  Chamber Sensed  Response to

0-None 0-None

A - Atrium A - Atrium

Sensing

0-None

| - Inhibited

V-Ventricle V- Ventricle T-Triggered

D - Dual D - Dual

D - Dual

Rate Modulation  Antitachycardia
Programmabiity  Features

O-None O - None
| - Inhibited P - Pacing
M - Multiple

C - Communicating S - ShOCk

R -Rate Modulation [ - Dyql
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esm s e N

Normal VVI Pacemaker Normal DDD Pacemaker

Pacemaker is set at 75 beats/min
Pacemaker spike precedes QRS
Note intrinsic QRS complexes

Note each QRS is preceded by 2 pacer spikes
Pacing of the RV produces QRS with left bundle branch morphology

Failure to Pace

Pacemaker ; . _
4 o pacemaker spikes
CompliCOﬂOﬂS R ) 3 despite an intrinsic rate

; below threshold
Failure to Pace

Failure to Sense

Failure to Capture
Inappropriate Pacemaker Rate
Other

Common Causes
Lead disconnection or

fracture

Battery depletion —_—
Component failure
Oversensing

Chest radiograph of a 68-year-old male after a DDD pacemaker
is placed for complete heart block.

Magnet Use to Evaluate Failure IMvMuu\\\,-,‘\,,«\,,_,',. .
to Pace

1 FEeir s
_ Sikisyma iy vaw har A AA
Magnet is used to turn on i SaRE e Bl

n i f AV
asynchronous mode

Ring magnet triggers reed 1

| 1\ .". A
switch N e s e e e { '-W o f ‘-4] Amy /"-ﬁ‘ i
o i 1 |

oy e R YR
May also use magnet to i / ]
reset runaway pacer 1 I 1 I; l
- ’"b_A“/".\A\‘.A_ R, Ao s o ,’HIJA_&E/‘...A_ Af I'.” oA
ny 1 { i i { 1 i { ¥
A 68-year-old male with ventricular pacing after placement of a
DDD pacemaker. Note the pacer spacer spikes that precede the
wide QRS complex. The pacing spikes are best seen in leads
V3-V6.
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The same patient as in Figure 1 with a DDD pacer afier magnet
application, which disables the sensing function. The ventricular
rate has increased by 10 beats per minute when compared to
ECG without magnet. Atrial pacing also is noted. The pacing
spikes are best seen in leads V3-V6.

Failure to Capture

Lidocoine

Appropriate pacemaker
spikes without subsequent . ide
cardiac activity F\eco\\'\\

Common Causes :
Le gement or o H
fracture ilis \“H""*( ‘H’# \(\-lvyr“’v&k
Fibrosis at the lead tip
Battery depletion
Metabolic abnormalities

Antiarrhythmic
medications

Other Complications

Infections
1to 15%
S. aureus

Cardiac perforation
Pericarditis
Vessel injury

Venous thrombosis
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Failure to Sense

Pacemaker, dual-chamber
Constant pacemaker
spikes despite intrinsic
cardiac activity

Dual-chamber
pacemaker device

Common Causes

Lead dislodgement or
fracture

Fibrosis at the lead tip
Battery depletion
External interference

Low amplitude cardiac
signal

©medmovie com 2004

Inappropriate Pacemaker

Extremely rare event with
modern devices

How listening to an iPod could
stop your pacemaker working

ually in DDD type pacers

Endless loop reentry
tachycardia

Automatic Implantable

Cardiac Defibrillator -

Function MARQUISDR ~
A llation of

icular arrhythmic

Description

*Implanted in the chest wall

sLife span = 4 to 10 years
=Leads go fo the ventricle and
in some cases also the atrium
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AICD Complication

Inappropriate Shock
35%
Misinterpretation

Pacemaker Interference

Lead Dislodgement /
fracture

Infection 5 7 -
AICD Skin Erosion
Site Infection

Pressure Necrosis

Inadvertent Inactivation

Questions?
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