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sionals monitor stretch intensity visually and manually. 
Patients performing home-based stretches impart variable 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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HAND HELD EXTREMITY FLEXBILITY 
TREATMENT DEVICE 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to extremity tissue 
treatment. Physical therapists are trained to evaluate and treat 
a wide variety of musculoskeletal conditions including 
muscle strain, joint sprain as well as insidious onset of spine 
and extremity pain. Extremity treatment provided by special 
ists often includes passive stretching, massage and strength 
ening exercises. Home-based treatments including passive 
stretching are prescribed by medical professionals to reduce 
patients’ long term pain. Passive stretching by medical pro 
fessionals is a common treatment to increase extremity flex 
ibility and relieve lower back pain, patellofemoral syndrome 
(knee pain), nerve entrapment (Sciatica), plantar fasciitis, 
achilles tendon tightness, and various tendonopathies. Treat 
ment regimens include a stretch intensity, duration, and fre 
quency of each exercise. Patients perform prescribed treat 
ments at home by using a towel, belt, or a strap Such as the 
“stretch-out-strap' by OPTP products. Stretching to increase 
extremity tissue length and flexibility is referred to as “treat 
ment. 

0002. At home, many patients have difficulty performing 
and complying with the prescribed treatment regimen. Many 
patients lack the necessary upper extremity coordination and 
grip strength to execute needed techniques with current hand 
held flexibility devices. These devices often require reposi 
tioning of the hands in between stretches and Sufficient grip 
and upper extremity strength to maintain a consistent 
throughout the duration of the treatment. When home based 
treatments are difficult, patient compliance decreases and 
tissue stiffness increases thereby reducing muscle-sinew tis 
Sue compliance, noted as the degree to which the muscle 
Sinew tissue complies to treatment. This decrease in muscle 
Sinew tissue compliance often leaves patients wondering 
what treatment regimen to follow to achieve acceptable flex 
ibility. To determine the new treatment regimen, patients 
return to the clinic, have a physical therapist evaluate their 
tissue flexibility using a goniometer and prescribe a new 
flexibility treatment regimen. This can be a costly, time con 
Suming, and often painful approach to maintaining optimal 
flexibility. 

BRIEF SUMMARY OF THE INVENTION 

0003. The known handheld tissue stretching devices do 
not provide a consistent treatment intensity to the user 
because of the constant repositioning of the stretching appa 
ratus and hands that occurs to change treatment intensity. 
Treating tissue with existing handheld devices leaves the user 
wondering whether or not he has stretched properly. Individu 
als now have the option of properly treating their extremity 
flexibility before engaging in activities such as walking, run 
ning, sports or work activities. 
0004. In accordance with the invention, a handheld tissue 
stretching device combined with a retractor enables users to 
reliably and independently treat the flexibility of their extrem 
ity tissue; thereby, minimizing physical therapist intervention 
treatment. The present inventors have recognized that com 
bining a handheld tissue stretching device with a retractor 
provides users with a repeatable and reliable method for 
stretching tissue. 
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0005 Medical professionals carefully monitor treatment 
intensity by Verbal, visual and manual inspections to provide 
a consistent treatment. Outside of the clinic however, hand 
held passive stretching devices cannot provide users with a 
reliable and consistent treatment. The known treatment 
devices have an extremity Support, to engage the extremity to 
be treated and a link between the extremity and the user's 
hands. The user changes the intensity of the stretch by pulling 
the extremity Support. Pulling the extremity increases 
muscle-sinew tissue length of the tissue being treated. The 
user has to reposition his hands on the device or move his 
hands relative to the extremity Support to change stretch 
intensity. The distance between the users hands and the 
extremity Support remains constant and the user has to repo 
sition his hands. This repositioning is inconsistent and 
imparts a high degree of intensity variability during treatment 
leading to inconsistent tissue treatment resulting in increased 
tissue stiffness. The present inventors have discovered a way 
to increase stretch intensity consistency during self-treatment 
of muscle-sinew tissue. When a user increases the stretch 
intensity, the slack in the pliable, inelastic link, caused by 
pulling the extremity, is synchronously retracted by a retrac 
tor, and the distance between the users hands and the extrem 
ity Support is continuously proportional to the tissue length of 
the extremity. This “distance matching between the hand 
held stretching device and the extremity Support provides a 
reliable, repeatable, and independent treatment method of 
extremity flexibility. This method of treatment ensures a con 
sistent and purposeful treatment regimen. 
0006. This handheld tissue treatment apparatus with a 
retractor and release mechanism treats lower extremities 
encompassing all tissue emanating from the lower back and 
terminating at the phalanges. The apparatus may also treat 
upper extremities encompassing all tissue emanating from 
the Scapula and terminating at the phalanges. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 FIG. 1 depicts prior art showing a medical profes 
sional assisting a patient to treat muscle tissue using an 
assisted Straight leg stretch. The patient is using an inelastic 
adjustable strap placed on the foot and the physical therapist 
provides overpressure and feedback to maintain knee exten 
sion while assisting with hip flexion. 
0008 FIG.2 depicts one embodiment of the present inven 
tion, a handheld tissue stretching device with a retractor, a 
release mechanism, a pliable, inelastic link and an extremity 
Support that is engaged with the user's extremity. 
0009 FIG.3 depicts one embodiment of the present inven 
tion, a retractor is used to remove the slack 21 in the pliable, 
inelastic link 4 when the extremity support 3 is pulled toward 
the handheld tissue stretching device 1. The retractor prevents 
the extremity support 3 from extending 20 away from the 
handheld tissue stretching device 1 when providing treat 
ment. 

0010 FIG. 4 depicts one embodiment of the present inven 
tion. The user is treating tissue by pulling the lower extremity 
from a first position 10 to a second position 17 to impart a 
passive stretch on the posterior lower extremity tissue. 

DETAILED DESCRIPTION OF THE INVENTION 

0011 FIG. 1 shows the prior art practice of a medical 
professional treating treating extremity tissue. The user is 
performing a passive stretch on the posterior lower extremity 
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by holding a strap that is releasably engaged with the extrem 
ity by wrapping the strap around the metatarsal pad of the 
foot. An apparatus described in the Burek patent shows a large 
stationary device for stretching and evaluating tissue using 
several measures. 

0012. The known portable tissue stretching devices do not 
properly allow the user to control the treatment intensity 
because of the need to reposition when increasing stretch 
intensity, and leave the user wondering whether or not he has 
stretched properly. Changes in compliance of the muscle 
Sinew tissue over time can demand different treatment regi 
mens and confuse individuals. A self flexibility evaluation is 
complex because of tightness of specific muscle-sinew com 
binations, co-morbidities, and the time since last stretch. A 
handheld tissue stretching device with a retractor and release 
mechanism provides numerous benefits such as minimizing 
trips to the physical therapy clinic, decreasing the necessary 
upper extremity strength and coordination needed to stretch, 
decreasing the risk of activity-based injuries, increasing 
muscle-sinew tissue compliance, and optimizing tissue treat 
ment intensity, duration and frequency to achieve desired 
extremity flexibility. Individuals now have the option to inde 
pendently and reliably improve their flexibility before engag 
ing in activities such as walking, running, sports or work 
activities. 

0013. In accordance with the invention, FIG.2 depicts one 
embodiment of the invention, a handheld tissue stretching 
device 1 that an individual may use for treating extremity 
flexibility without involving another person. This device has 
an extremity Support 3 that may be releasably engaged to the 
user's extremity for treatment. The extremity support 3 is 
connected to the handheld tissue stretching device 1 via a 
pliable, inelastic link 4. A retractor 5 pulls the pliable inelastic 
link 4 and extremity support 3 toward the handheld tissue 
stretching device 1. A release mechanism 6 is used to disen 
gage the retractor and allow the user to extend the extremity 
support 3 away from handheld tissue stretching device 1. This 
device 1 enables users to treat the flexibility of their extremity 
tissue as needed, minimizing physical therapist intervention 
to prescribe a treatment regimen. Until now, compliance with 
home exercise treatment regimens has been relatively low due 
in large part to the difficulty performing the stretches. The 
present inventors have recognized that a handheld tissue 
stretching device 1 with a retractor 5 and a release mechanism 
6 provides consistent extremity flexibility force and decreases 
the need for upper extremity coordination and strength to 
perform the stretch. 
0014 FIG. 3 shows one embodiment of a retractor. The 
pliable, inelastic link 4 may be pulled toward the handheld 
tissue stretching device 21. A release mechanism 6 when 
engaged with the retractor gear 23 prevents the pliable, inelas 
tic link 4 from extending away from the handheld tissue 
stretching device 20. The retractor pulling force ranges from 
about 0.1 pounds force to about 5 pounds force. The release 
mechanism 6, when disengaged with the retractor gear 23 
allows the pliable inelastic link 4 to be extended 20 away from 
the handheld tissue stretching device 1. 
0015 FIG. 4 shows a particular method employing one 
embodiment of the invention, a user stretching the posterior 
lower extremity. The user holds the handheld tissue stretching 
device 1 in his hands and engages the extremity Support 3 on 
the metatarsal footpad in a relaxed position 10, the user then 
increases the intensity of the stretch actively raising his 
extremity and simultaneously pulling on the handheld tissue 
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stretching device 1 the retractor 5 pulls the extremity support 
3 toward the handheld stretching device 1 and removes the 
occurring slack in the pliable, inelastic link 4 as the tissue 
being treated is lengthened. The plantar fascia tissue 11, the 
achilles tendon 12, the calf musculature 13, the popliteal 
fossa 14, the hamstring muscle group 15, and the lower back 
muscles and sinew 16 begin to lengthen as the user pulls the 
extremity to the second position 17. A shorter distance 
between the extremity support 3 and the handheld tissue 
stretching device 1 corresponds directly to lengthening the 
tissue of the posterior lower extremity: plantar fascia tissue 
11, the achilles tendon 12, the calf musculature 13, the 
popliteal fossa 14, the hamstring muscle group 15, and the 
lower back 16. The user may disengage the release mecha 
nism 6 from the retractor gear 23 to extend 20 the extremity 
support 3 away from the handheld tissue stretching device 1 
and allow the user to lower the extremity to the support 
Surface. 

0016 Treatment is performed when the handheld tissue 
stretching device 1 and user's extremity is engaged with an 
extremity support 3. A pliable, inelastic link 4 is used to 
connect the extremity support 3 to the handheld tissue stretch 
ing device 1. The handheld tissue stretching device 1 has a 
retractor 5 that retracts 21 the pliable, inelastic link 4 as the 
extremity support 3 moves toward the handheld tissue stretch 
ing device 1. Minimizing this distance enables users to elimi 
nate continuous and variable hand re-positioning on the hand 
held tissue stretching device 1 in order to change the intensity 
of the flexibility treatment. This “distance matching between 
the handheld stretching device 1 and the extremity support 3 
provides a reliable, repeatable, and independent treatment of 
extremity tissue flexibility. 
0017. In a particular embodiment of the invention, the user 
improves the extremity flexibility number 2 when performing 
a passive stretch 17 on the lower posterior tissue by bending 
the contralateral lower extremity. The present inventors have 
shown immediate improvements in the ease of performing the 
stretch explained by bending the contralateral extremity. This 
bending of the contralateral extremity allows the extremity 
being stretched to become more perpendicular to the Support 
surface. When the ipsilateral extremity becomes more per 
pendicular to the floor, the pulling force required between the 
handheld tissue stretching device 1 and the extremity Support 
3 is reduced because the downward component of the weight 
does not have to be overcome by the pulling force. Reducing 
the pulling force using this method enables users to maintain 
stretch intensity and requires less upper body and hand 
strength. A flexibility method requiring less grip strength is 
desirable for persons with upper extremity weakness and 
coordination deficits. 

0018. This handheld tissue treatment apparatus with a 
retractor and release mechanism treats lower extremities 
encompassing all tissue emanating from the lower back and 
terminating at the phalanges. The apparatus may also treat 
upper extremities encompassing all tissue emanating from 
the Scapula and terminating at the phalanges. 
We claim: 
1. A human tissue stretching apparatus, apparatus compris 

1ng 

a first end wherein said first end comprises an handle, 
a second end wherein said second end comprises an 

extremity Support capable of releasably engaging a 
human extremity, 
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a pliable, inelastic link connecting said handle to said to 
extremity Support, 

a retractor, wherein said retractor pulls said extremity Sup 
port toward said handle and prevents said extremity Sup 
port from extending away from said handle. 

2. Apparatus of claim 1 comprising a release mechanism, 
wherein said release mechanism enables said extremity Sup 
port to be extended away from said handle. 

3. A handheld tissue stretching apparatus, apparatus com 
prising 

a first end, wherein said first end comprises a handle, 
a second end, wherein said second end comprises an 

extremity Support capable of releasably engaging a 
user's extremity, 

a pliable inelastic link, wherein said pliable inelastic link 
connects said handle with said extremity Support, 
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a retractor, wherein said retractor pulls said extremity Sup 
port toward said handle and prevents said extremity Sup 
port from extending away from said handle, and 

a release mechanism, wherein said release mechanism 
enables said extremity Support to be extended away from 
said handle. 

4. A method for treating extremity tissue flexibility using a 
handle connected to an extremity Support via a pliable inelas 
tic link, method comprising, 

holding said handheld tissue stretching apparatus, 
engaging extremity to be treated to said extremity Support, 
pulling said extremity Support toward said handle, 
moving said handle toward said extremity Support syn 

chronously retracting said pliable, inelastic link. 
5. Apparatus of claim 1, wherein said retractor pulling is 

within the range of 0.1 pounds force and 5 pounds force. 
k k k k k 


