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Abstract

The authors evaluate a novel device that utilizes Combined Ultrasound and Electric Field Stimulation to treat
recalcitrant pressure ulcers. The subjects were all residents in our skilled nursing facilities and had the ulcers for
more than two months. The evaluation showed that there was a significant increase in healing among patients who
had CUSEFS added to their treatment regimen. The results were independent of age of the patients, and size and
duration of the wound prior to enrollment. Only location of the wound was found to have an effect on healing rates.
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Introduction
As the population continues to age, and with more people living

longer, the incidence of chronic wounds increases annually [1].
Pressure Ulcer (PU) incidence has been reported as being five to seven
times higher in persons older than 80 years compared with persons
aged 65 to 70 years [2]. Care for chronic wounds costs about $10
billion annually [3], and it is predicted to continue to increase annually.
It is likely that wound care in adults aged 65 and older accounts for the
majority of these costs. Once a PU has developed, it can be extremely
difficult to attain full repair. Those who suffer from a PU may be
subjected to longer hospital stays, delayed rehabilitation, and a
significant loss of independence, which add other burdens to the
psychological trauma of injury and reduced quality of life. If a PU is
severe, it can lead to further disabilities, need for surgical
interventions, and even fatal infections [4].

As early as 50 years ago, Electric Stimulation was documented to
enhance healing of various chronic wounds [5,6]. Ultrasound therapy
has likewise been reported in the literature as an adjunct therapy in
wound care for approximately 50 years [7,8]. The combination of the
two modalities as a therapy for wound care has only been reported
once in the literature [9]. The effects of these modalities on the skin
and underlying tissues, and their effect on wound healing are many
and diverse. They include: fibroblast stimulation, modulation of
growth factors, regulation of MMP’s in the wound bed and many
others [10-15].

The authors evaluate a novel device (BRH-A2 from BRH Medical,
Ltd) which implements Combined Ultrasound and Electric Field
Stimulation (CUSEFS) and its effect on the healing rates of Grade 3 or
worse pressure ulcers. This device has shown promise in wound care
for other types of chronic wounds, and the authors look to see if there
is promise for the treatment of chronic pressure ulcers as well.

Materials and Methods
IRB approval was attained for the study. Informed consent was

given by the subjects and/or a family member. 53 patients having a
total of 61 wounds were recruited from five different Skilled Nursing
Facilities. Of these, 47 were evaluable for the study. Of the 14 wounds
that were not evaluable, 6 hadn’t received enough treatments by the
end of the study period, and 8 did not have good enough photographic
evidence to be evaluated. The patients’ ages ranged from 62-89 and the
distribution of males and females was representative of the overall
patient population in the facilities. 28/47 (59.6%) of the wounds were
on males and 19/47 (40.6%) were on females. All patients were
receiving aggressive turning schedules as part of their wound care
prevention and treatment, and all were on active dietary and
nutritional monitoring and control.

The wounds were distributed as follows: 24/47 were sacral ulcers,
12/47 were ischial and 11/47 were on the heels. All wounds were Grade
3 or worse. Treatments included advanced wound care therapy,
excluding active biologic matrices or surgical intervention. Wounds
were included in the study if they had been present for at least 60 days,
and had not improved by at least 20% in the two weeks leading up to
active treatment. The only change to their treatment protocol during
the study was the addition of Combined Ultrasound and Electric Field
Stimulation (CUSEFS) with the BRH-A2 (BRH Medical) twice weekly.

Patients were treated with the CUSEFS according to the following
protocol. Wounds were cleansed with an antiseptic solution, and then
Electric Field Stimulation (EFS) was applied for 2 minutes. CUSEFS
was applied for 20 minutes and the treatment was completed with
another 2 minutes of EFS alone. The wounds were then dressed with
the wound care products that were being used prior to initiation of the
trial. Digital photography was taken before and after every CUSEFS
treatment and a physician evaluated the wounds weekly. The
photographs were measured by a single evaluator.

The wound measurements were evaluated at 4 weeks, 8 weeks, and
the wounds were followed to 20 weeks.
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Results
Table 1 demonstrates the summary results of the study. Overall

40.4% of the wounds closed by 50% of their surface area at 4 weeks,
87.2% by 8 weeks, and 46.8% showed total closure at 20 weeks. These
results were independent of gender, age of the patient and duration of

the wound prior to the study. The only factor that showed significance
with regard to the outcome was location of the wound. Heal wounds
healed significantly quicker than ischial and sacral wounds, and
significantly more of the heel wounds achieved total closure at 20
weeks.

≥50% closure at 4 weeks ≥50% closure at 8 weeks Total Closure at 20 weeks

Heel Ulcers 7/11 (63.6%) 11/11 (100%) 9/11 (81.8%)

Ischial Ulcers 5/12 (41.7%) 10/12 (83.3%) 4/12 (33.3%)

Sacral Ulcers 7/24 (29.2%) 20/24 (83.3%) 9/24 (37.55)

Total 19/47 (40.4%) 41/47 (87.2%) 22/47 (46.8%)

Table 1: Summary results of the study.

Table 2 demonstrates the percent closure of the wounds that did not
achieve total closure by 20 weeks (n=25). Again, the results were
independent of age, size and duration of the wounds prior to initiation

of the study, and again, the only factor that showed significance was
location of the wounds. Heal wounds healed significantly better than
the ischial and sacral wounds.

≥50% closure at 20 weeks 60% closure at 20 weeks 70% closure 80% closure

Heel Ulcers 2/2 (100%) 2/2 (100%) 2/2 (100%) 2/2 (100%)

Ischial Ulcers 8/8 (100%) 8/8 (100%) 7/8 (87.5%) 5/8 (62.5%)

Sacral Ulcers 15/15 (100%) 15/15 (100%) 14/15 (93.3%) 11/15 (73.3%)

Total 25/25 (100%) 25/25 (100%) 23/25 (92%) 18/25 (72%)

Table 2: % closure at 20 weeks of wounds that did not achieve total closure (n=25).

No adverse events were reported during the course of the study.
None of the wounds developed infections, and there were no cases that
required discontinuation of treatment with CUSEFS.

Nursing staff reported that quality of life as measured by mobility
was improved in all 47 cases. Of the patients who had heel ulcers, all 11
had returned to their pre-ulcerative state of ambulation. Of the
patients with the 36 sacral and ischial ulcers all had significantly
increased times out of bed and in sitting positions without complaints
of pain (Figures 1-3).

Discussion
While ultrasound and electric therapy have been utilized

therapeutically in wound management for many years, the
combination of the two has never been reported. The authors set out to
evaluate a new device, the BRH-A2 CUSEFS, which not only combines
the two therapies, but is modulated through various frequencies,
intensities and waveforms during the course of a treatment session
[16].

Avrahami et al evaluated the effect of this device on Diabetic Foot
Ulcers and Venous Leg Ulcers and had a different result trajectory [17].
In their study, the wounds had a higher healing rate during the first
four weeks but the total closure rates at the studies end were similar to
the authors here. The authors hypothesize that the difference in the
healing trajectories point towards the underlying nature and etiology
of the different wound types. The DFU’s and VLU’s evaluated by
Avrahami have a mostly vascular component and as such the major

physiological activity of the modalities of increasing local blood flow
begins immediately and the healing follows quickly. Pressure ulcers are
primarily metabolic in nature [18]. Older skin shows considerable
atrophy and a prolonged and blunted healing response that can’t adapt
to the mechanical demands of an injury [19]. There is also heightened
inflammation and differences in signal transduction, that result in
inferior ECM production [20].

Figure 1: Wound at presentation.
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Figure 2: Wound after 4 weeks of treatment with CUSEFS.

Figure 3: Wound after 20 weeks of treatment with CUSEFS.

An interesting result observed in the study was that PU’s of the heels
healed faster than those on other anatomic locations. The authors
would like to suggest that there is a categorical difference between PU’s
on the heels and elsewhere on the body. Heel ulcers are significantly
more akin to vascular ulcers than they are to metabolic ulcers.
Whether this is true because of repetitive trauma through years of
ambulation or the fact that distal, small vessels are more affected by age
needs to be further evaluated.

Both ultrasound and electric field stimulation are known to have
positive effects on cellular metabolic rates [9]. This is true when the
general health and metabolic function of the patients are within
normal limits. Pressure ulcer patients are usually nutritionally and

metabolically challenged as a whole [19]. Thus even with the addition
of local stimulation, it takes the body longer to react. However, it
appears that once a baseline metabolic rate that can support healing is
achieved, healing rates in pressure ulcers increase.

Our results compare favorably with those reported by Korelo et al
[9], and with the results utilized for the implementation of therapies
for the treatment of pressure ulcers by the EPUAP [21,22].

Conclusion
BRH-A2 CUSEFS is a good adjunct therapy for recalcitrant pressure

ulcers. This is in addition to continued nutritional and nursing support
and not as a standalone procedure. While an RCT is certainly
recommended, the results of this study strongly suggest a place for
CUSEFS in the practitioner’s armamentarium.
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