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Abstract:  The annual cost of care and treatment of venous stasis ulcers in the United 
States is over one billion dollars.  With meticulous care, the majority of ulcers will heal, 
however, the underlying etiology of the problem persists and re-wounding is inevitable. 
The gold standard of care for this ulcer type is permanent use of sustained, graduated 
compression.(1)  Patient compliance with the application and ongoing use of such 
compression, especially after healing, however, has been a universal problem.  Most 
often this lack of compliance rests with the difficulty patients have applying the 
stockings, the need for clinician application, or the use of antiquated therapies that can 
become foul-smelling and uncomfortable after days of uninterrupted use.  Non-
compliance inevitably leads to re-wounding, protracted healing, altered quality of life 
and compounding costs.
! This case series evaluated the application of a novel, wool/alpaca, silver-
impregnated, stocking-sleeve compression device on 10 subjects (insert photos of 
“Stocking Alone” and “Stocking with Sleeve” side by side following this Abstract section 
or before “Purpose”.  If possible, place in middle of poster under the Principal 
Investigator’s name).  After obtaining informed consent and wound cleansing and 
measurement, the novel stocking was applied directly to the affected leg and open 
wound; the subject was then taught how to remove and reapply the stocking 
themselves.  Initially, weekly visits evaluated wound size and appearance, subject 
opinion regarding the stocking, and recording of any untoward events if present.
All ten subjects found the stockings to be comfortable with the majority (8/10) 
commenting on the ease of reapplication by themselves or a family member.  In addition 
to being able to shower and wear their own shoes, subjects also remarked on the ease 
of wound care, in that no additional topical therapies were required due to the gentle 
debridement and absorbency of the stocking materials and the unique silver bonded to 
in the wool/alpaca fibers.  Odor was minimal and the surrounding peri-ulcer skin 
became less irritated.  Because of compliance with stocking wear and a more optimal 
healing environment, wounds reduced in size, with several moving to complete closure 
within a matter of weeks.  All subjects stated that they would be likely to continue using 
the stockings following ulcer closure, demonstrating that if the therapy is user-friendly 
and effective, compliance will follow.  All subjects were impressed with the significant 
reduction in cost of wound care, reduced time in wound clinics and improved quality of 
life.

Purpose:   To obtain objective information on the function, patient perception, potential 
cost, and outcomes of utilization of a novel stocking-sleeve combination compression 

 



device on individuals with lower extremity open wounds secondary to venous disease or 
edema.

Study Type:! Longitudinal, Case Series 

Objectives:

1. To obtain first-hand reactions and ‘ease of use’ information on the stocking-sleeve 
compression device

2. Identify any issues with clinical use of stocking-sleeve compression device
3. Document effectiveness of the stocking-sleeve compression device
4. Document compliance with the use of the stocking-sleeve compression device

Primary Outcomes:

1. Change in wound size (percent healing)
2. Time to complete healing
3. Pain experience (“FACES Pain Rating Scale” and verbal description of pain) (2)
4. Subject experience and description of comfort of stocking-sleeve compression 

device
5. Compliance with the stocking-sleeve compression device
6. Quality of Life Assessment: “Cardiff Wound Impact Schedule (CWIS)” (3)

Methods:

Sample Size:   Ten consenting adults from within the Principal Investigator’s (PI) patient 
population or from referrals made to him by local physicians.

Inclusion Criteria:  Individuals who are qualified to become subjects in this study must:

1. Have one or more open wounds of any size on a single lower extremity
2. Have an Ankle-brachial index (ABI) greater than or equal to 0.75.  !
3. Be able to communicate in English
4. Be male or female over 18 years of age
5. Have signed an Informed Consent
6.  Agree to and attend all scheduled clinic visits
7.  Be willing to comply with the study protocol
8.  Be capable of applying the stocking-sleeve compression device daily, alone or with 
assistance

Exclusion Criteria:  Individuals not qualified to become subjects in this study:

1. Have documented arterial disease of the lower extremities
2. Individuals defined as falling into a “vulnerable population” or requiring a legally 
authorized representative

 



3. Females who are pregnant or anticipate becoming pregnant in the next 6 months.

Study Duration:  Consented subjects were seen in the office clinic weekly until the 
wound manifested healing by both improvement in the quality of wound tissue and a 
concurrent decrease in wound size.  When these changes occurred and the subject 
demonstrated the ability to properly wear the stocking, follow-up intervals were 
decreased to every 2 weeks.  Once the wound was healed, subjects are being seen 
monthly to insure the wound remains healed and to assess compliance with 
preventative wearing of the stocking device. This longitudinal study is ongoing and will 
terminate 6 months after the individual subject’s wound has healed and not 
reoccured.!

Study Results:  Of the initial 10 subjects enrolled, two were dropped from the study; 
one withdrew, due to work demands and the other was excluded because of ABI 
readings below the inclusion criteria.  Both subjects were replaced.
! Of the ten subjects currently enrolled, 8 are Caucasian and 2 are African-
American; 9 are male and one is female.  The ages of the subjects range from 31 to 86 
with 6/10 being greater than 62 years of age (mean=68, mode=79 and median=73)  All 
wounds in these subjects are on the lower leg (eight) or the foot (two).  Eight of the ten 
wounds fall into the category of venous stasis ulcers.  Of the remaining 2, one is of 
fungal origin on the foot and the other a malleolar wound post calcaneal fracture. Nine 
subjects’ ankle-brachial indices were above 1.00 (range 1.03 to 1.31), while one was 
0.78.  Five of the subjects reported never having had a wound in the location of their 
current study wound.  Prior to admission into this study, wound duration spanned from 2 
weeks to fifteen months continuous, with one subject having had wounds intermittently 
over a period of 5 years.  All subjects resided within their own home.  Nine were non-
smokers or had smoked in the past and one smoked 1/12 pack/day/40 years.  Pain 
ratings (Wong-Baker FACES Pain Scale) ranged from zero to 9 with 6 remaining in the 
range of 0-2 over the course of this phase of the study.  All subjects manifested some 
level edema in the study wound limb on entry into the study with 5 continuing to 
evidence some edema at every study visit.
! Although the study is ongoing, 2 of the ten subjects healed in a matter of weeks 
and, per protocol, will continue to be seen in the clinic on a monthly basis for six months 
to evaluate compliance with stocking-sleeve device wear and to assess whether or not 
the study wound has recurred.  As mandated by the protocol, these subjects have been 
directed to continue to wear the device on the affected limb despite the presence of a 
healed wound.  Of the 8 unhealed subjects (seen over a period of 3 to 6 weekly visits), 
all wounds have 6 have reduced in size.  
! Other than application of the stocking-sleeve device and cleansing of the wound 
area with a standardized soap daily (provided by the PI), no topical treatments or 
dressings were applied to the study wounds.  Exudate varied and could be assessed 
from a stain apparent on the stocking or sleeve.  Adherence of the stocking-sleeve 
device to the wound surface was not an issue, nor was irritation of the skin surrounding 
the ulcer.  If anything, the peri-wound skin appeared to become flattened, non-inflamed 
and smoothly intact.  Subjects reported having washed their stockings daily to every 3 
days.  Of the original two pair of stockings supplied to the subjects at the time if 

 



enrollment, replacement of the stocking-sleeve was not required during the course of 
the study to this point and the same level of compression appears to have been 
maintained.  Currently, nine of the 10 subjects apply their own stocking-sleeve device or 
do so with assistance from a family member; one subject’s stocking-sleeve was 
originally re-applied weekly in the clinic but subsequently is being applied by a family 
member.
! Subjects’ reactions to the stocking-sleeve have been predominantly positive, as 
is demonstrated by direct quotes from several subjects in Table #1 (Insert Table #1 
shortly after this) and all 10 appear to be compliant with wearing the device as directed 
(stocking-sleeve during the day and stocking only when retiring.  The device is removed 
daily for showering and cleansing of the ulcer with soap and water and then re-applied).
! During the study, there is no cost to the subjects for the stocking-sleeve device 
nor the standardized soap supplied to them.  Because no additional topical therapies or 
dressings are used to treat the wounds, no additional costs are accrued.  Subjects visit 
the office clinic in the same frequency as they would if they were not enrolled in the 
study, the only difference being the 6 month follow-up to assess compliance and 
rewounding status.  Quality of life assessments are ongoing and will be reported 
elsewhere.

Discussion:  This initial study of a novel stocking-sleeve compression device was 
conducted on a somewhat less homogeneous group than originally planned, though all 
of the subjects presented with edema, wounds on their lower limbs or feet and ABIs 
>0.78.  Ideal candidates for the device would be individuals with classic venous stasis 
ulcers.  Regardless, it appears that all subjects (even those with traumatic wounds) 
benefitted from early compression.  The issues with compliance evident with other forms 
of compression did not appear to be an influencing factor with compliance with the study 
device.  
! Compliance could have been enhanced by the fact that no additional therapies 
were applied to the surface of the wound.  Multiple therapies can sometimes overwhelm 
patients and decrease adherence with compression wear due to the difficulty of trying to 
apply stockings over cumbersome wound treatments.  This fact led one subject to 
remark, in relation to the fact of the simplicity of wearing only the stocking-sleeve, this is 
the “most worry-free dressing I have ever used” (Subject #5).
! A number of subjects continued to experience pain longer than might be 
anticipated but this, most likely, can be explained by the fact that several of the subjects 
wounds resulted as a consequence of trauma versus valvular incompetence.
! The proposed cost of the stocking-sleeve device is in the range of $95.00 with 
the potential need for three sets of the stocking-sleeve over a period of one year.   
Given that no additional wound supplies are required and office visits were scheduled 
with the same frequency as non-study patients, use of the stocking-sleeve device is 
remarkably less than other approaches to the care of chronic lower extremity wounds.  
Previous treatments for some of the subjects ranged from the use of the VAC to costly 
dressings and compression devices requiring in-office application for which significant 
additional charges accrue.
! Drainage, normally present in chronic wounds, most especially those resulting 
from valvular incompetence, oftentimes presents serious problems for patients.  The 

 



stocking-sleeve device used in this study appeared to be able to wick the drainage from 
the surface of the wound where the silver-impregnated fibers could lyse the bacteria 
and, at the same time, support the maintenance of a moist surface.  None of the 
subjects experienced the peri-wound skin irritation which can occur as the result of 
accumulation of copious amounts of drainage on the tissue.  Of interest was the fact 
that though most of the wounds maintained a moist surface early on, at a certain point 
when healing was most apparent, the wound surface did become desiccated.  This is an 
issue that will be addressed in future studies.

Conclusion:  Despite the fact that sustained compression is the gold standard of 
treatment for individuals with valvular incompetency and is cited in numerous published 
Guidelines, compliance by patients with this directive has been limited if not a failure in 
most cases.  Certainly, at this juncture in time, life-long application of compression to a 
compromised limb is neither an acceptable habit for most patients nor are compression 
hose currently reimbursed once the chronic wound has healed.   In an effort to work 
around continued use of compression, a myriad of expensive products are applied to 
such chronic wounds along with antibiotics, which, in most cases, do not reach a 
sustained bacteriocidal level within the periwound tissue and could, therefore be 
considered of little benefit. (4)  Most of these approaches are costly and protract 
healing.  The etiology of the problem is compromised vasculature in the affected limb.  
Sustained, graduated compression (usually in the range of 30-40 mmHg) is an essential 
component of healing and of prevention of recurrent wounds in the presence of valvular 
incompetence.  The novel stocking-sleeve device evaluated in this study was viewed 
positively by the 10 subjects who are currently participating in the study.  As a result, 
lack of compliance with the continuous wear of the device has not been reported.  
Because of the dual nature of the device (basic stocking with the application of an ankle 
to knee sleeve to achieve pressures in the 30-40 mmHg range), subjects are more likely 
to wear the device around the clock as directed.  The ability of the fibers to absorb 
drainage and not become incorporated with the eschar also reduces the discomfort 
many individuals experience with other compression devices where drainage is a 
problem and skin irritation adds to their discomfort.  

The stocking-sleeve device used in this study can be applied by the patient (or family 
member) in their home.  It is re-useable, washable and, with its use the patients can 
wear their own shoes.  In this study, application of the stocking-sleeve device alone led 
to wound closure in several subjects in a matter of weeks and reduction in wound size 
in a number of subjects over a period of weeks.  Subjects positive experience of the 
stocking most likely increased compliance and could  increase the likelihood of them 
continuing to wear the device permanently as a preventative therapy.  If this outcome is 
found, then the recurrence of costly, undesirable wounds could be reduced and costs 
impacted and quality of life impacted.
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