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RESTRAINING DEVICE FOR A PERCUTANEOUS LEAD ASSEMBLY

Field of the Invention

The present invention relates to a device for restraining attached couplers of a percutaneous

lead assembly.

Background of the Invention

Previously, there have been many devices disclosed that join and prevent disconnection of

female and male couplers. Some of these devices are disclosed in US patents: 5,129,839 -

VanSkiver; 4,596,430 - Olson; 4,206,961 - Cifalde; 4,143,934 - Siebert; 6,619,975 -

Bentley et al; 6,036,525 - Alfis III; 4,723,822 - Merdic; 4,643,505 - House et al; and

5,593,3 12 - McCracken.

However, none of the abovementioned devices have been applied or are suitable to

applications for restraining couplers of percutaneous lead assemblies. Percutaneous lead

assemblies include leads that are fed through a patient's epidermis and typically power

active implantable medical devices. Preferably, these active implantable medical devices

include rotary blood pumps such as the devices described in: US Patent No. 6,227,797 -

Watterson et al; and US Patent No. 6,866,625 - Ayre et al.

Preferably, percutaneous lead assemblies require the external portion of the lead assembly

to be at least partially restrained so as to restrict unnecessary movement of the assembly

and the couplers, and none of the aforementioned restrainers or devices achieve this.

Unnecessary movement or motion may occur normally during the use of the active

implantable medical device or the assembly and may lead to the assembly becoming worn,

damaged or accidentally disconnected. Typically, this wear or damage may occur when



the percutaneous lead assembly rubs against the outer skin layer or epidermis of the patient.

Also, accidental disconnection may occur because of the stresses experienced by the

percutaneous lead assembly, when in use. Additionally, the motion of the percutaneous

lead assembly, when in use, may accidentally activate the release mechanisms described in

the prior art and lead to accidental disconnection of the couplers.

U.S. 4,579,120 - MacGregor describes a device for restraining a percutaneous lead by

means of a flexible, elastomeric disc having a surface for contacting and conforming to the

body of the patient. This device, that does not utilise couplers, has a major disadvantage.

If the percutaneous lead is damaged, there is no way a clinician may easily replace the

external portions of the lead without surgically cutting the lead from the patient' s body.

Furthermore, the device does not provide a sufficient strain relief necessary when the

percutaneous lead is exposed to normal "wear and tear" conditions.

Whilst there are also many devices for coupling medical devices by utilising couplers, such

as cannulation for drug delivery and the like, such couplers are not adapted for restraining

these devices against the patient's body.

None of the aforementioned restraining devices are adapted for minimal wear and damage

to couplers of a percutaneous lead assembly, nor are they suited to restricting the

disconnection of such couplers.

The present invention aims to or at least address or ameliorate one or more of the

disadvantages associated with the abovementioned restraining device prior art.



Summary of Invention

According to a first aspect the present invention consists of a device for restraining

attached couplers of a percutaneous lead assembly, wherein said device comprises: a body

including two engagement means positioned at opposed ends that engage with the

respective couplers to resist disconnection; and an attachment means to attach the device to

the outer epidermis of a patient to limit movement of the device, when in use.

Preferably said body includes a cradle to receive the attached couplers.

Preferably each engagement means includes at least one flange for engaging the outer

surface of at least one coupler;

Preferably said outer surface of the attached couplers includes at least one slot, which

cooperates with at least one flange.

Preferably said attachment means includes at least one flexible strip.

Preferably attachment means includes at least one side mounted extension on the body and

wherein said extension includes a gap for receiving said flexible strip.

Preferably said flexible strip is attached to the epidermis of a patient and the device.

Preferably said flexible strip at least partially shields or guards said couplers from damage,

when in use.

Preferably in another embodiment the flexible strip comprises a strip of Velcro™.

Preferably said device at least partially shields said couplers.

Preferably said device is for use with an implantable medical device.



Preferably said device is constructed of an Acetal Resin.

According to a second aspect the present invention consists of a method of restraining

attached couplers of a percutaneous lead assembly, wherein said method comprises the

steps of: inserting two attached couplers within a cradle and wherein said cradle prevents

couplers from being detached without removal from cradle; and attaching said cradle to the

epidermis of a patient to prevent movement of cradle.

According to a third aspect the present invention consists of a method for attaching a

percutaneous lead assembly; wherein said method includes the steps of: attaching two

couplers which form part of the percutaneous lead assembly; inserting attached couplers

within a cradle; cradle engages the attached couplers; and the cradle is attached to the outer

epidermis of a patient

Brief Description of the Drawings

Embodiments of the present invention will now be described with reference to the

accompanying drawings wherein:

Fig. 1 is a perspective view of a first embodiment of the present invention;

Fig. 2 is an inverted view of the first embodiment as shown in Fig. 1;

Fig. 3 is bottom view of the first embodiment as shown in Fig. 1;

Fig. 4 is an end view of the first embodiment as shown in Fig. 1;

Fig. 5 is a side view of the first embodiment as shown in Fig. 1;

Fig. 6 is a perspective view of the first embodiment in use;

Fig. 7 is an inverted view of the first embodiment as shown in Fig. 6;

Fig. 8 is an alternate perspective view of the first embodiment as shown in Fig. 1; and

Fig. 9 is an exploded perspective view of the first embodiment as shown in Fig. 8;



Brief Description of the Preferred Embodiments

Figs. 1 to 9 depict a device 1 for restraining attached couplers 4 and 5 of a percutaneous

lead assembly 7 adapted to extend through the skin layer of a patient. Assembly 7

preferably connects to an active implantable medical device (not shown), which it may also

power.

Each of the couplers 4 and 5 also each include a slot 15. The device 1 comprises a resilient

body 14, which is generally cradle shaped and adapted to receive the attached couplers 4

and 5. The resilient body 14 includes, at opposed ends, a circular flange 8. Each flange 8

functions as an engagement means and is adapted to engage the respective slots 15

positioned on the couplers 4 and 5. The resilient body 14 is capable of being deformed by

the user and is resilient enough to return to its original shape without breaking the device 1

or the couplers 4 and 5. Preferably, the body 14 may be constructed of a plastic material.

The engagement of the flanges 8 within the slots 15, when in use, may allow the couplers 4

and 5 to be reliably secured within the resilient body 14 of device 1. The couplers 4 and 5,

when inserted and secured within the device 1, resist mechanical separation by lateral

pressure and also resist accidental disconnection from each other that may be caused by

rubbing motion of the percutaneous lead.

Preferably, the device 1 may be bent or deformed by the fingers of the user to allow the

insertion within the resilient body 14 of the couplers 4 and 5. When the device 1 is

released by the user, the resilient body 14 returns to its original shape and substantially

encapsulates the outer surface of couplers 4 and 5. The resilient body 14 is preferably rigid

enough to prevent the couplers 4 and 5 from being disconnected by lateral forces applied to

the percutaneous lead assembly 7 or the couplers 4 and 5.

The preferred cradle shape of the resilient body 14 substantially shields the attached

couplers 4 and 5 thereby protecting them from wear and tear during the course of normal

usage.

Preferably, the device 1 additionally includes extensions 2 mounted on alternate sides of

body 14. These extensions 2 each include a gap 3 adapted to receive the flexible strip 9.

Preferably, the flexible strip 9 may be thread over the upper surface 10 of the extension 2,



then through gap 3 and across the underside region 11 of the device 1. The strip 9 is then

passed up through the second gap 2 and over region 12. Preferably, the flexible strip 9 may

be secured to the patient's skin or epidermis on either side of the device 1.

Preferably, in alternative embodiment the flexible strip 9 may be replaced with a Velcro™

strip and may be secured to skin or epidermis of a patient using a gauze dressing. The

flexible strip 9 may also be affixed the skin of the patient using glue or a double sided

hydrocolloid dressing such as Comfeel™ or Duoderm™. Once the flexible strip 9 is

affixed to the skin layer of the patient the device 1 is effectively immobilised against the

skin of the patient. When in use, the percutaneous lead assembly 7 and couplers 4 and 5

are restrained within the body 14 and the device 1 is itself restrained by the combination of

the extensions 2, flexible strip 9, and the affixture of the flexible strip 9 to the epidermis.

This feature, in effect immobilises or substantially restrains the entire arrangement from

lateral movement.

Preventing lateral movement of device 1 may prevent damage from occurring to the

percutaneous lead assembly 7 and/or the attached couplers 4 and 5. Additionally,

preventing lateral movement of device 1 may minimize the risk of damage occurring to

percutaneous lead assembly 7 and/or couplers 4 and 5 by normal wear and tear.

Additionally in this first embodiment, the resilient body 14 covers at least a portion of the

percutaneous lead assembly 7 and the couplers 4 and 5. This feature may allow the device

to at least partially protect the couplers 4 and 5 and percutaneous lead assembly 7 from

additional accidental damage during use by means of physical separation. Also, the portion

11 of the flexible strip 9 functions to cover the lower surface of the device 1 and further

shields the couplers 4 and 5, from damage.

Preferably, the device 1 may be constructed of any material that may allow the device 1 or

the resilient body 14 to be deformed by the user and then, when released, return to its

original shape. At least a small amount of rigidity is needed for the flanges 8 to properly

engage slots 15 without allow accidental disconnection. One of the preferred construction

materials of the device 1 is a blended polymer material of Acrylonitrile Butadiene Styrene

('ABS') and PolyCarbonate (TC), but the most preferred construction material is an

Acetal Resin produced DuPont under the trade name Delrin™ 500P NCO10.



Preferably, both couplers 4 and 5 include positioning markings (not shown). These

positioning markers allow users or patients to align the markings and allow the couplers 4

and 5 to also be correctly aligned and connected. This feature may prevent the couplers 4

and 5 being inadvertently damaged by the user and also prevents incorrect polarity of the

power supply being connected to the active implantable medical device (not shown).

Preferably, a locking catch 6 may be included within the percutaneous lead assembly 7 as a

sleeve covering an outer portion of the male coupler 4. The locking catch 6 is preferably

spring biased and is adapted to be rotated by the user to either selectively engage or

disengage a corresponding portion of the female coupler 5. Preferably, the locking catch 6

may include a bayonet type fitting mechanism.

The locking catch 6 may also lockably engage the couplers 4 and 5 so as to resist

disengagement by lateral pressure being applied to the couplers 4 and 5. This locking

catch 6 is known in the prior art and is relatively common in the field of connectors and

couplers. However, the locking catch 6 may fail, when used in conjunction with a

percutaneous lead assembly 7. This is because the percutaneous lead assembly 7, when in

use, may rub against the skin of the patient and this rubbing motion may accidentally

induce rotation of the locking catch 6, which may, in turn, lead to accidental

disengagement the couplers 4 and 5. This disengagement may also lead to a disconnection

of power or signal for the active implanted medical device (not shown), which is not

preferable when attaching the couplers 4 and 5 to each other.

In further embodiments, it is also possible to include with the device, an additional cover

(not shown). This additional cover may be used to cover completely or partially the

underside region 11 of the body 14 and in effect encapsulate the attached couplers 4 and 5.

This provides the additional benefit may be that the couplers 4 and 5 and the percutaneous

lead assembly 7 are additionally protected. Preferably, the cover may be secured to the

underside region 11 by a snap lock mechanism.

The above descriptions detail only some of the embodiments of the present invention.

Modifications may be obvious to those skilled in the art and may be made without

departing from the scope and spirit of the present invention.



The term "comprising" (and its grammatical variations) as used herein is used in the

inclusive sense of "having" or "including" and not in the exclusive sense of "consisting

only of.



CLAIMS:

1. A device for restraining attached couplers of a percutaneous lead assembly, wherein

said device comprises: a body including two engagement means positioned at

opposed ends that engage with the respective couplers to resist disconnection; and an

attachment means to attach the device to the outer epidermis of a patient to limit

movement of the device, when in use.

2. The device as claimed in claim 1, wherein said body includes a cradle to receive the

attached couplers.

3. The device as claimed in claim 1, wherein each engagement means includes at least

one flange for engaging the outer surface of at least one coupler;

4. The device as claimed in claim 3, wherein said outer surface of the attached couplers

includes at least one slot, which cooperates with at least one flange.

5. The device as claimed in claim 1, wherein said attachment means includes at least

one flexible strip.

6. The device as claimed in claim 5, wherein attachment means includes at least one

side mounted extension on the body and wherein said extension includes a gap for

receiving said flexible strip.

7. The device as claimed in claim 6, wherein said flexible strip is attached to the

epidermis of a patient and the device.

8. The device as claimed in claim 7, wherein said flexible strip at least partially shields

or guards said couplers from damage, when in use.



9. The device as claimed in claim 7, wherein the flexible strip comprises a strip of

Velcro™.

10. The device as claimed in claim 1, wherein said device at least partially shields said

couplers.

11. The device as claimed in claim 1, wherein said device is for use with an implantable

medical device.

12. The device as claimed in claim 1, wherein device is constructed of an Acetal Resin.

13. A method of restraining attached couplers of a percutaneous lead assembly, wherein

said method comprises the steps of: inserting two attached couplers within a cradle

and wherein said cradle prevents couplers from being detached without removal from

cradle; and attaching said cradle to the epidermis of a patient to prevent movement of

cradle.

14. A method for attaching a percutaneous lead assembly, wherein said method includes

the steps of: attaching two couplers which form part of the percutaneous lead

assembly; inserting attached couplers within a cradle; cradle engages the attached

couplers; and the cradle is attached to the outer epidermis of a patient.
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