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Objectives

A. list common implanted and invasive medical 

devices.

B. discuss the changing clinical environment of 

increasingly providing therapeutic and 

diagnostic rehabilitation.

C. verbalize the contraindications in providing 

specific rehabilitation interventions to patients  

with specific medical devices.

At the conclusion of this activity, the participant will be   

able to:



Objectives
ÅThe participant will be able to list common implanted 

and invasive medical devices.

ÅThe participant will be able to discuss the changing 

clinical environment of increasingly providing 

therapeutic and diagnostic rehabilitation.

ÅThe participant will be able to verbalize the 

contraindications in providing specific rehabilitation

interventions to patients with specific medical devices.

of



What You Should Learn

Big  Picture
ÅThe ócategoriesô of devices

ÅWhat it is that goes ówrongô

ÅWhat is safe, and what is dangerous

ÅTherapeutic interventions

ÅDiagnostic interventions



NO DEAD PATIENTS

Donôt order short-wave diathermy
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Treatment



Implanted & Invasive 

Device óCategoriesô

ÅHydraulic / Mechanical

(pacers, stimulators)

(pumps)

(implants)

(Bladder/phrenic stim)

(cardiac pacer, DBS)

ÅSpace-occupying 

ÅElectrical

ÅPassive receivers  

ÅPulsed generators



Space-occupying 
Devices

ÅPenile implant

ÅBreast implants

ÅOrthopedic implants

ÅTissue expanders



Penile Implants





Breast Implants

At risk from mechanical trauma



Orthopedic Implants 



Implanted & Invasive 

Device óCategoriesô

ÅHydraulic / Mechanical

(pacers, stimulators)

(pumps)

(implants)

(bladder/phrenic stim)

(cardiac pacer, DBS)

ÅSpace-occupying 

ÅElectrical

ÅPulsed generators

ÅPassive receivers



Electrical Devices



Electrical Devices
ÅCardiac pacer / defibrillator

ÅDiaphragm pacers

ÅVagus nerve stimulator

ÅDeep-brain stimulators

ÅSpinal cord stimulator

ÅGastric stimulator

ÅBladder-stimulator (Vocare)

ÅFree-hand system ÅPhrenic nerve  

Pulsed

Generators

Passive

Receivers



Schematic of Pacemaker

The most commonly

encountered

device

Pulsed

GeneratorLead

Constant

Desire



Phrenic Nerve Stimulator

Intermittent desire



Diaphragm Pacer

External

Pulse

Generator



Diaphragm Pacer



Deep Brain Stimulators (DBS)



DBS



DBS



Phrenic nerve pacer



Bladder stimulator



Bladder stimulator

Passive

Receiver

in Vocare

Pulsed 

Generator

in InterStim



Bladder (and bowel) 

stimulator



Hydraulic/Mechanical Devices



Implanted & Invasive 

Device óCategoriesô

ÅHydraulic / Mechanical

(pacers, stimulators)

(pumps)

(implants)

(bladder/phrenic stim)

(cardiac pacer, DBS)

ÅSpace-occupying 

ÅElectrical

ÅPulsed generators

ÅPassive receivers



Implanted

Hydraulic Devices

ÅVentricular-assist device (VAD / LVAD)

ÅIntra-thecal pumps



Intrathecal Pumps



Old Pump



New Pump



Old Pump vs. New Pump



Old Pump vs. New Pump



Intrathecal Pumps

www.medtronic.com



Baclofen flow rate as a function 

of altitudetemperature(hyperbaric will reduce)



Implanted

Hydraulic Devices

ÅVentricular-assist device (VAD / LVAD)

ÅIntra-thecal pumps



Ventricular-assist device 

External

Pulse

Generator

Pump





Invasive Devices
ÅPICC line

ÅPeripheral IV

ÅChest tube

ÅGastric/nasogastric tube

ÅTracheostomy tube / Ventilator

ÅInsulin pump 

ÅVentricular-assist device (VAD or LVAD)

ÅDiaphragm pacer







Chest Tube





Objectives

ÅThe participant will be able to verbalize the 

contraindications in providing specific rehabilitation

interventions to patients with specific medical devices.

of

ÅThe participant will be able to list common implanted 

and invasive medical devices.

ÅThe participant will be able to discuss the changing 

clinical environment of increasingly providing therapeutic 

and diagnostic rehabilitation.







What You Should Learn

Big  Picture

ÅThe ócategoriesô of devices

ÅWhat it is that goes ówrongô

ÅWhat is safe, and what is dangerous

ÅPhysio-therapeutic interventions

ÅDiagnostic interventions



Therapeutic Interventions

ÅFunctional electrical stimulation / TENS

ÅTherapeutic ultrasound / phonophoresis

ÅIontophoresis

ÅDiathermy (short-wave) 

ÅTopical heat / cold

ÅInfra-red light therapy

ÅMassage



Therapeutic Interventions
ÅBody-weight support systems 
ïharness with Therastride and Lite-Gait
ïLokomat

ÅTreadmill-training (ABT=Activity-based therapy)

ÅAquatic therapy

ÅLithotripsy

ÅElectroconvulsant therapy

ÅTranscranial magnetic stimulation

ÅHyperbaric treatment



TENS / FES / ELECTRODIAGNOSIS

Åshould not be used in patients with a  

defibrillator or pacemaker (especially of  

the demand type)

Åcaution in any pulse-generator device

(RELATIVE)



Safety of nerve conduction 

studies in patients with 

implanted cardiac devices.
Schoeck AP, Mellion ML, Gilchrist JM, Christian FV, Muscle Nerve. 2007 

Apr;35(4):521-4.

We conclude that routine NCS is safe in 

patients with implanted cardiac pacemakers 

with bipolar sensing configurations and 

defibrillators.
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LOKOMAT Contraindications

ÅMechanical ventilation 

ÅSevere vascular disorders of the lower limbs 

ÅCardiac contraindications 

ÅSevere cognitive deficits

ÅOpen skin lesions in the area of lower limbs and torso 

ÅCirculatory problems  

ÅFixed contractures or hip, knee, ankle arthrodesis

ÅBone instability

ÅOrthosis not adapted for the body (lower limbs) 

ÅBody weight greater than 135 kg 

ACTVITITY-BASED THERAPY 

CONTRAINDICATIONS

WITH

DEVICES

NO absolute contraindications

Relative contraindications 

of 

mechanical compression














