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Increased dermal angiogenesis after low-intensity
laser therapy for a chronic radiation ulcer
determined by a video measuring system
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Acute and chronic radiation-induced dermatitis can occur after high doses of ionizing radi-
ation of the skin. We describe a patient with a long-lasting radiotherapy-induced ulcer that
healed after low-intensity laser therapy. A video measuring system was used to determine
the number of dermal vessels in the ulcer before and after laser treatment. We found a
statistically significant increase in the number of dermal vessels after low-intensity laser
therapy in both the central and marginal parts of the ulcer compared with its pretreatment
status. (J Am Acad Dermatol 1999;40:481-4.)

High doses of ionizing radiation of the skin can defects. Recently, low-intensity laser irradiation
be followed by both acute and chronic radioder- using athermic radiation with wavelengths in the
matitisl The incidence of radiation-induced red and infrared region has gained increasing inter-
necroses and ulcers after x-ray therapy depends olest as a noninvasive method for the induction of
the radiation protocol and dose, as well as on thewound healing in such cas&$.We describe a
patient’'s age at the time of irradiatiéoreover, patient with a long-lasting radiotherapy-induced
there is evidence for an elevated risk of skin malig- ulcer that healed after low-intensity laser therapy.
nancies as a late complication after radiation ther-A video measuring system (VM&yas used to
apyl2 Treatment of hemangiomas with ionizing determine the number of dermal vessels in the
radiation was performed several decades ago buulcer before and after laser treatment.
has been abandoned in the recent past because
possible acute and chronic radiation damage. CASE REPORT
The histopathologic findings of chronic radiation A 28-year-old female patient presented with an ulcer
dermatitis are characterized by thinning of the epi- on the left cervical region, which had been present for 6
dermis, fibrosis of the dermis, obliteration of small months. She had received a series of topical radium
arteries, and reduction of capillaries in number and treatments for a hemangioma at this site 25 years earli-
size. Moreover, partial or complete loss of skin € 1€ partially necrotic ulcer, measuring 18 fnwas
appendages is notéd.Because of the poor heal- surrounded by telangiectases. A 2-mm punch biopsy

in0 tend f radiati | ical int was taken that confirmed the diagnosis of an ulcerous
Ing tendency ot radiation uicers, surgical INerven- ., i, jermatitis. In view of previously reported results

tion may be necessary in some cases 10 close thyiw, |ow-intensity laser irradiation for the induction of

o . wound healing in recalcitrant radiation ulcefsaand
From the Departments of Dermatology, Divisions of Special and because other conventional treatments had failed to

Environmental Dermatologyand of General Dermatolody, ind heali initiated | int itv | th
University of Vienna, and Lainz Municipal Hospitahnd the Induce healing, we Iniiated low-Intensity laser therapy.
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Fig 1. Histologic characteristics of radiation ulcer bef(d¢ and aftern(B) low-intensity
laser treatmentA, Hematoxylin-eosin stairB, periodic acid—Schiff stain; original mag-
nifications:A andB, x80.)

Skin biopsy specimens were obtained from lesional RESULTS
(center and margin) and adjacent (surrounding) skin of  After 4 weeks and a total of 7 irradiations, the
the ulcer before the initiation of laser therapy and after \jjcer had healed completely. Histologic examina-
complete wound closure as well as from the contralat- tion of the affected skin before treatment showed

for hematoxylin-eosin and periodic acid—Schiff (PAS) The ulcer was covered by necrotic cells. fibrin
staining. To determine the number of intradermal ves- y ! ’

sels in PAS-stained sections we used a video measuring?lnd neutrop.hll granulocytes (FigA), F'|broblasts
system. Video prints (Mitsubishi V1A 100 video print- " the dermis below the ulcer had bizarre shapes

er, Mitsubishi, Japan) were obtained from each of the 5@nd were reduced in number compared with nor-
consecutive histologic sections. mal skin. Light microscopy in combination with a

By drawing one horizontal analyzing line marking VMS revealed a decreased number of vessels in
the dermoepidermal junction and two parallel vertical both the center and the margin of the ulcer before
analyzing lines in a distance of 50t (B, P;) at scan-  |aser treatment compared with normal skin (Fig 2,
ning magnification, 3 areas of equal size (30050  A). The number of capillaries in the ulcer’s sur-
um) were defined: the margin of the ulcer (MU: area rounding skin, however, did not differ from nor-
between the two vertical analyzing lines B andtRe 5 skin. After wound closure, an increased num-
center of the ulcer (CU: corresponding area adjacentber of vessels was noted compared with both pre-

left of the MU area), and the surrounding skin (SS: 4o 2sment conditions and normal skin (Figs)
corresponding area adjacent right to the MU area). and 2,B) o

The number of dermal vessels of 5 subsequent sec- 2 ) N
tions of the MU, CU, and SS area was averaged and. Statlst!cal analysis revealed a significant

mean numbers of vessels before and after laser treatlNCréase in the number_of dermal vessels after low-
ment were then compared using Studenttest.  intensity laser therapy in both the central (125%)
Values ofP less than .05 were regarded as statistically and the marginal (263%) parts of the ulcer, as
significant. compared with the pretreatment status (Table I).
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Fig 2. Print of the VMS &120) displays histologic features of radiation ulcer beféje
and after(B) low-intensity laser treatment. By drawing one horizontal analyzing line
marking the dermoepidermal juncti¢arrows)and two parallel vertical analyzing lines in

a distance of 500m (B, P,) at scanning magnification, three areas of equal size X500
750 um) were defined@U, center of ulcerMU, margin of ulcer;SS,surrounding skin
adjacent to the ulcer) for quantification of vessel numbers.

Table I. Quantification of dermal vessel number by a video measuring system

Normal skin Ulcer before laser treatment Ulcer after laser treatment

Cc M B CuU MU SS CuU MU SS

No. of vessels 10.8+25 106+19 74+19 62+08 44+09 90+13 140+2318.0+10 8215

(mean = SD)
Statistical analysis P<.001 P<.001 NS

before/after treatment

Statistical comparison of vessel numbers in comparable<5@D um areas in upper dermal tissue before versus after low-intensity laser treat-
ment. Five consecutive sections of each biopsy specimen were evaluated. Analysis was performed byt &sident's

B, Border of specimen from normal ski@; center of specimen from normal sk®tJ, center of ulcerM, margin of specimen from normal skin;
MU, margin of ulcerSS,surrounding skin adjacent to ulcer.

DISCUSSION process of wound healing mainly concerned colla-
This article demonstrates the complete healing gen synthesis and tensile strengf.

of a chronic radiation ulcer after low-intensity The VMS represents a useful tool to quantify

laser irradiation. By means of light microscopy in the number of intradermal structures and has been

combination with a VMS we found a significant used successfully in the quantification of elastic

increase in the number of dermal vessels after lasefibers8 Because pathogenetic changes in radiation

therapy in the re-epithelialized skin compared with ulcers are confined to the upper and mid-dermal

pretreatment conditions. To our knowledge, this is tissue, this method appears to be appropriate for

the first report on the quantitative determination of this particular investigation.

the intradermal number of vessels after low-inten-  The results obtained in the present study are in

sity laser irradiation. Previous studies evaluating accordance with previous data of our group?

the histologic changes after laser therapy in the and otherd3 Recently Yu, Naim, and Lanzafadfe
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applied a score system for the evaluation of biop-
sy specimens based on the degree of re-epithelial-
ization, granulation tissue formation, collagen

deposition, and vascularity for the assessment of

wound healing in diabetic mice. Their results 10:

showed improvement in all these parameters in the

laser-treated wounds compared with sham-irradi- 11.

ated controls.

Regarding the mechanism of action, there is
evidence that low-intensity laser irradiation is able
to induce neoangiogenesis in vitt@and in vivol6
to improve skin circulation in conditions of
microangiopathy’ and to minimize tissue damage
caused by ischemi¥. In addition, it has been
demonstrated that this type of athermic photother-
apy can stimulate certain cellular functions such as
protein synthesis and mitotic radf&increase ker-
atinocyte growth rate and motili#§;21and induce
the release of growth factors involved in wound
healing? such as cytokines and basic fibroblast
growth factoi23-25

In conclusion, we demonstrate another case of

successful treatment of a chronic radiation ulcer 14

by low-intensity laser therapy histologically char-

acterized by a significant increase in intradermal
vessel numbers determined by a VMS. Because
low-intensity laser irradiation represents a nonin-

vasive treatment, it may be considered as an alter-17-

native to complex surgical interventions of recalci-
trant radiation ulcers.

18.
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