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EARLY AND LONG-TERM OUTCOME
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The effectiveness of low level laser therapy in accelerating would healing has been clinically
well documented. We report our experience treating 42 patients with resistant venous ulcers
(ulcus cruris) due to chronic venous insufficiency syndrome, using low level laser therapy
(LLLT). Full granulation and closure of the ulcers was achieved in 36 patients, two of whom
had a recurrence after two years. Complete wound closure in 85.7% of our patients is
attributed to the biostimulating effect of laser therapy.
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Introduction

Venous stasis ulcers account for up to 90% of all chronic
wounds of the lower extremity.(V Abnormal calf vein
hemodynamics - chronic venous insufficiency - is the
major pathogenesis for this condition.?» Some 14% of
patients with venous dilatation, swelling and dermatitis
will develop stasis leg ulcers.t® The ulcer is only the ‘tip
of the iceberg’ however, and tissue damage extends far
beyond the margins of the ulcer. Despite its frequent
occurrence and the variety of treatment regimens, pa-
tients often suffer years of unsuccessful and sometimes
painful or harmful treatments. Since Mester’s pioncer-
ing studies in the late 19605’ and early 19705, the
cffectiveness of low level laser therapy (LLLT) in accel-
erating would healing has been clinically documented.
We describe the outcome of treatment and follow-up
on the usc of LLLT in patients with long-lasting venous
ulcers that failed common conservative therapy.

Materials and Methods

The study group included patients referred to wound
care clinics in Jerusalem and Tel Aviv from 1967 to
1995. All patients had venous ulcers for more than 6
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months, and were being treated in hospital outpatient
dermatology, vascular, surgery or plastic surgery clin-
ics. Patients whose condition worsened despite conven-
tional therapy were enrolled in the study. Excluded
were those with peripheral arterial disease, haema-
tologic abnormalities, hypercoagulative state, vasculi-
tis, metabolic disorders that lead to ulcers, or severe
congestive heart failure.

The sample included 42 patients, 10 men and 32
women, mean age 55.5 £ 3.70 years (females 55.4 =
4.49, men 56.0 £ 5.73 years); 28 patients had no
apparent cause for varicose veins, 12 had morbid obe-
sity, and 2 had cor pulmonale with right sided failure that
led to wlens cruvis. No change was made In the pacients’
medication during the study, and auxiliary topical
treatment was continued when appropriate.
LaserTherapv

LLLT was administered on an ambulatory basis 3 times
a week, using one of the following two laser instru-
ments:

A: A 9-diode, infrared gallium-arsenide (GaAs) con-
tinuous laser, 785 nm, 6 mW (each diode) (Medical
Electronics, Germany). The laser was applied in a man-
ual scanning mode for 20 minutes every other day in 29
patients who had a single wound on a limb.
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Fig I:

This 83-year-old woman had severe kyphoscoliosis-com-
pensated cor pulmonale, hiatus hernia, post-myocardial in-
farction, and varicose veins. A: several venous ulcers are
seen on the left leg which had been treated for 1.5 years
in a surgery clinic. There was venous bleeding from one of
the enlarged veins in the main ulcus. B: complete wound
closure after 7 months of LLLT treatment. Despite the
development of decompensated congestive heart failure
with marked bilateral leg edema one year later, the area
of the healed ulcer remained tight and did not expand like
adjacent areas.
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Fig 3:

Fig 2: This 65-year-old woman had motbid obesity varicose
veins. This otherwise healthy woman had an wlows craerss
which had been treated for 8 months in dermatology and
surgery clinics. A: the pre-LLLT condition of the ulcer.
B: the same ulcer completely healed afrer 2 months of
LLLT. The ulcer remained healed one year later.

(left) This 75-year-old man had Parkinson’s disease and maloutri-
tion, with bilateral leg elephantiasis due t repeated erysipelas
during 4 years in concentration camps. He developed numerous,
extensive venous ulcers on boch legs, primarily the right leg. He was
treated conservatively and by repeated skin grafts in a plastic
surgery clinic, and hospitalized periodically in medical wards with
recurrent cellulitis. A: the leg after failure of conservative treatment,
showing large deep ulcers. B and C: improvement after 144 treat-
ments over 20 months. Deterioration in the status of his Parkinson's
disease forced him to stop treatment. It is noteworthy chat he was
never hospitalized for cellulitis during the LLLT treacments.

Fig 4: This 55-year-old pharmacist developed large varicose veins on both legs from long periods of having to remain
standing. Nine months before referral he developed a deep, infected wlcws criris that slowly worsened until he became
incapacitated and began raking narcotics for pain. The ulcer reached the periostium and a below-knee ampuration
was suggested. A: the leg at the beginning of LLLT treatments. B: full granulation after 5 months of treatment. C:
2 weeks after skin grafting. Nine months later the wound remains closed, pain and edema have disappeared and he

has resumed work part-time in the pharmacy

Y. KLEINMAN ET AL



B: A pulsed, scanning, double-beam laser type ML 300
(Medec, Switzerland), which has a combination of a
visible red helium-ncon (632.8 nm, 20 mW) laser and
a gallium-aluminium-arsenide (GaAlAs) infrared laser
(765 nm, 80 mW) with a pulse rate of from 0.1-10 kHz.
This laser was applied in 13 patients with multiple
wounds on the limb. The scanner beam was opened to
cover the whole of the anterior aspect of the area, and
was then aimed at the lateral or posterior aspect. Each
arca was irradiated at 4 kHz for 15 min every other day.

Outcome criteria

Outcome was classified as follows. Good: Complete
cure with full wound closure; Moderate: partial wound
closure but considerable improvement, in particular
absence of pain and significant decrease in discharge,
but patient decided to discontinue treatment; No ef-
fect: No improvement in the condition of the ulcer after
receiving at least 2 weeks of treatment, and willingness
to stop treatment.

Results

Four representative cases are presented in Figures 1 to
4. Pleasc refer to the figure legends for details.

Wound Healing

Complete wound closure was achicved in 36 (85.7%) of
42 patients. Four patients improved significantly, but
decided to stop treatment for various reasons. Two
patients showed no improvement and the treatment
was stopped after two wecks in one and after two
months in the other. Complete wound closure was
achicved in only one of two patients who underwent
venous valve reconscruction. In two cases who showed
moderate improvement, the ulcer turned out to be self
inflicted.
i The duration of treatment ranged from one to 9
months, mean 3.5 = 0.66 months. The number of
i treatments ranged from 10 to 96, mean 34.7 * 0.77;
1 2 severe cases were given 144 treatments over 20
iimonths until good wound closure was achieved. The
“duration of treatments appeared to be correlated with
i the size of the wound, the number of wounds, and the
igeneral condition of the patient, although the small
inumber of cases precludes drawing conclusions about
i this observation.

Follow-up

Thirty-five patients with complete wound healing were
followed for 3 to 32 months, mean 19.29 + 3.82
months. There were two incidences of recurrence of
uleers during the follow-up period In these 35 patients.

LLLT AND VENOUS ULCERS

Discussion

Debilitating chronic stasis venous ulcers remain a chal-
lenge to the physician. Various modes of therapy have
been used, including veclusive wound dressings, com-
pression bandages, bed rest, and leg elevation.t”) Topi-
cal glucocorticoid ointment has been used for localized
venous dermatitis, and systemic antibiotics have been
administered for bacterial cellulitis. In patients with
severe venous disease, thrombolytic anticoagulant and
antiaggregation therapies have been indicated. Pen-
toxifylline 400 mg t.i.d. has also been recommended to
assist healing. In severe cases, skin grafting, application
of growth factors, and hyperbaric oxygen have been
recommended!” Despite extensive cxperience with
these approaches, the frequency of recurrence of ulcers
and the accompanying pain and suffering attest to the
lack of success of conventional modalitics.

The effectiveness of LLLT in accelerating would
healing has been clinically documented in animal® and
clinical®-1V studies. The putative mechanisms are im-
proved metabolism of the affected tissue!'? increased
collagen synthesis,!'*) enhanced cell proliferation, in-
creased tensile strength, and improved proliferative
phase of the repair process.!!%19 LLLT might even be
considered an extrinsic ‘growth factor’ which is capable
of accelerating wound healing.

Our results with this modality were very encour-
aging, cspecially since our study population consisted
of patients with long-lasting venous ulcers that had
failed to respond to common conservative therapies.
The improved tensile strength of the cured wound when
compared to the texture of the initial pre-LLLT connec-
tive tissue!> may explain the almost complete absence
of recurrence in our series. Moreover, in two of our
paticnts who later developed decompensated conges-
tive heart failure with marked bilateral leg edema, the
arca of the cured ulcer remained tight and did not
expand like adjacent arcas. This observation requires
verification. In conclusion, our experience and that of
others® !V indicares that LLLT offers an effective treat-
ment modality for patients with venous stasis ulcers.
The treatment is painless, and no untoward effects have
been reported after 30 years in use worldwide.
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