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BACKGROUND. Telangiectasias develop on the face secondary to
genetic predisposition, chronic actinic damage, collagen vascular
disease, topical steroid application, and disorders of vascular
regulation including acne rosacea. Linear and “spider” telangi-
ectasias develop on the legs, especially in women beginning in
the second to third decade, secondary to multiple factors includ-
ing genetic predisposition, gravity, pregnancy, and trauma.

OBJECTIVE. The purpose of this investigation was to compare the
590- and 595-nm long-pulse (1.5 msec) dye laser and KTP (532
nm) laser in the treatment of facial and leg telangiectasias.

RESULTS. For both facial and lower extremity telangiectasias, the
difference in improvement ratings between the two lasers follow-

ing both one and two treainient sessions was statistically sig-
nificant.

CONCLUSION. Both the flashlamp-pumped long-pulse dye laser
and the KTP laser may play a role in the treatment of facial and
leg telangiectasias. However, when used to treat vessels on the
lower extremities, both of these laser systems are probably best
used in conjunction with sclerotherapy of the larger “feeding”
reticular veins. While long-pulse dye laser irradiation achieves
superior vessel clearance, patients may prefer multiple treat-
ments with the KTP laser due to its low side effect profile and
decreased associated pain. © 1998 by the American Society for
Dermatologic Surgery, Inc. Dermatol Surg 1998,24:221-226.

capillary, or arteriole measuring 0.1-1.0 mm in

diameter.! Telangiectasias develop on the face
secondary to genetic predisposition, chronic actinic
damage, collagen vascular disease, topical steroid ap-
plication, and disorders of vascular regulation includ-
ing acne rosacea. Linear and “spider” telangiectasias
develop on the legs, especially in women beginning in
the second to third decade, secondary to multiple fac-
tors including genetic predisposition, gravity, preg-
nancy, and trauma.

Traditional treatment modalities for superficial tel-
angiectasias have included sclerotherapy, electrodesic-
cation, and the use of the 585-nm pulsed dye laser,
which specifically targets hemoglobin. Sclerotherapy is
the gold standard of treatment for lower extremity tel-
angiectasias but may result in ulceration, scarring, hy-
perpigmentation, and telangiectatic matting. Facial tel-
angiectasias are less responsive to sclerotherapy than
those located on the leg and are additionally more
prone to complications." Electrodesiccation is generally
used in the treatment of small caliber facial vessels but
has the potential to produce scarring due to its nonspe-

The term telangiectasia refers to a dilated venule,
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cific thermal effect. In addition, electrodessication often
results in incomplete response or recurrence when used
to treat larger caliber vessels.

Investigators have proposed that a pulsed dye laser
with a longer wavelength and pulse duration than the
585-nm 450-usec pulsed dye laser would allow for
treatment of larger and deeper vessels while maintain-
ing adequate vascular specificity.> Other lasers reported
to be variably effective in the treatment of telangiecta-
sias have included the argon,®* Nd:YAG,® krypton,®
copper vapor,”? and copper bromide® systems. Each
laser system has a unique set of advantages and dis-
advantages depending upon the type of lesion treated.
An intense pulsed light source has also been advocated
as an effective treatment modality for both facial
and lower extremity telangiectasias.'® Recently, the
potassium-titanyl-phosphate (KTP) laser at 532 nm has
been reported to be effective in the treatment of vascu-
lar lesions as well.'"'? The purpose of this investigation
was to compare the 590- and 595-nm long-pulse (1.5-
msec) dye laser and KTP (532 nm) laser in the treatment
of facial and leg telangiectasias.

Materials and Methods

Twenty female patients presenting for the treatment of either
facial or leg telangiectasias were enrolled in the clinical study
after informed consent had been obtained. All patients were at
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least 18 years of age (age range, 23—69 years; mean age, 40
years). The study was limited to patients with skin types I, I,
and II. Only vessels less than or equal to 1 mm diameter were
included in the study. All patients had at least two facial or
lower extremity sites exhibiting comparable telangiectasias.
All lower extremity vessels selected for treatment were prox-
imal to the knee. Eight patients had facial telangiectasias and
12 patients had lower extremity telangiectasias.

In all patients, one of the two similarly affected areas was
randomly selected for treatment with the 590- or 595-nm long-
pulse (1.5 msec) dye laser (ScleroPlus Laser; Candela Corpo-
ration, Wayland, MA) and the other area received treatment
with the KTP (532 nm) laser (Aura; Laserscope, San Jose, CA).
For the treatment of facial vessels, the 590-nm long-pulse laser
was calibrated to 15.0 J/ cmn® using a 2 X 7-mm handpiece. The
KTP laser was calibrated to 15 J/cm?® with a 10-msec pulse
duration using a 1-mm handpiece at a repetition rate of two
pulses per second. For the treatment of lower extremity ves-
sels, the 595-nm long-pulse dye laser was calibrated to 20.0
J/cm? using a 2 X 7-mm handpiece and all treatments were
performed through a transparent hydrogel wound dressing
(Second Skin; Spenco Medical Corp., Waco,TX). The vessels
under study were treated along their entire lengths until ei-
ther the vessel was no longer apparent (KTP) or a purpuric
tissue response ensued (pulse dye).

Patients were instructed to rate the pain perceived during
treatment with each of the two laser systems on a scale of 1 to
10, with 1 representing minimal discomfort and 10 represent-
ing severe pain. Following laser treatment, antibiotic ointment
(Bacitracin; Altaire Pharmaceuticals, Inc., Holbrook, NY) was
applied to each treatment site. Photographs were taken of
each treatment site before laser freatment and on four sched-
uled follow-up visits at 4, 8, 12, and 24 weeks using identical
lighting, patient position, and camera settings (Mirror Image;
Virtual Eyes, Inc.,, Kirkland, WA). Digital images were not
manipulated in any manner. Complications including pur-
pura, crusting, erythema, skin breakdown, hyper- or hypop-
igmentation, and scarring were also recorded at each fol-
low-up visit.

At the 8-week follow-up visit, all patients were evaluated
to determine whether a second laser treatment with one or
both lasers was indicated. Those patients who were not re-
treated at 8 weeks either had achieved complete clearance of
their vessels following the first treatment, had residual hyper-
or hypopigmentation following the first treatment, or refused
further treatment secondary to inability to tolerate the pain
associated with laser treatment.

After the final follow-up visit, the photographs taken of
each treatment site at baseline and at each follow-up visit
were reviewed independently in a blinded manner by a phy-
sician, nurse, and by the patient. As pre- and posttreatment
photographs were displayed by simultaneous projection, each
assessor was asked to score the clearance of each site based on
a 0 to 4 scale. Complete clearance was defined as elimination
of the treated vessel. The scores represent the percentage
clearance as follows: 0, <25%; 1, 25—-49%; 2, 50-74%; 3, 75—
94%; 4, >95%. The average scores from the physician and
nurse assessors were tabulated separately from the patient’s
scores for each site at the 8- and 12-week follow-up visits. The
final scores as represented in Figures 1 and 4 represent the
mean of the scores assigned by each assessor (patient, physi-
cian, and nurse). Overall difference in ratings between the two
lasers was calculated using the nonparametric Friedman's
test. Differences in improvement ratings between lasers at
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Figure 1. Clinical improvement in lower extremity
telangiectasias.

each treatment session were calculated using the nonparamet-
ric Wilcoxon rank test.

Results

Seventeen of the 20 patients with lower extremity or
facial telangiectasias returned for evaluation at all of the
follow-up visits. One patient was unable to tolerate
treatment of the lower extremities with either laser sec-
ondary to pain and did not return after her initial visit.
Two patients with lower extremity telangiectasias were
unable to attend the 8-week follow-up visit.

Seven of the 11 patients with leg telangiectasias re-
ceived a second KTP laser treatment at week 8. Of the
four patients who did not receive a second KTP laser
treatment, two patients were unavailable for treatment,
one was not retreated due to residual hypopigmenta-
tion at the KTP laser-irradiated site, and one patient
refused a second laser treatment. Four of 11 patients
with leg telangiectasias were retreated with the long-
pulse dye laser at week 8. Of the remaining seven pa-
tients, five did not receive a second treatment with the
long-pulse dye laser due to residual hyperpigmenta-
tion, while two exhibited residual hypopigmentation.

For both facial and lower extremity telangiectasias,
the difference in improvement ratings between the two
lasers following both one and two treatment sessions
was statistically significant. Treatment of lower extrem-
ity vessels with the 595-nm long-pulse dye laser re-
sulted in more significant improvement following ei-
ther one or two laser treatments when compared with
the same number of treatments performed with the
KTP laser, as judged by both study patients and clini-
cian assessors at week 12 (P <0.005) (Figure 1). After
one laser treatment for lower extremity telangiectasias,
the average improvement observed 12 weeks postoper-
atively using the 595-nm long-pulse laser was 3.1;-com-
pared with an average improvement rating of 1.8 for
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the vessels treated with the KTP laser. The average
improvement rating 4 weeks following two KTP laser
treatment sessions was 1.1, versus an average rating of
2.9 with the long-pulse dye laser.

Average pain reported by patients during treatment
of lower extremity telangiectasias with the KTP laser
was 3.9, compared with 5.6 for the long-pulse dye laser.
Purpura occurred in all patients undergoing long-pulse
dye laser treatment of the lower extremities and re-
solved within 1-2 weeks following treatment. The KTP
laser—treated sites, on the other hand, exhibited mini-
mal erythema that was reported by patient to have
resolved completely within hours following treatment.
The treatment sites following KTP laser irradiation
were described by patients as having an appearance
similar to cat scratches.

Hyperpigmentation was the most commonly ob-
served side effect of long-pulse dye laser irradiation of
leg veins (Figure 2). After one treatment session, hyper-
pigmentation was observed in 71% (5/7) of treatment
sites, with persistence at the 12-week follow-up visit.
Hypopigmentation, also persisting for 12 weeks, was
observed in one patient following a single laser treat-
ment with both the long-pulse dye and KTP lasers.
(Figure 3). At 24 weeks following the final laser treat-
ment, no further clinical improvement was apparent in
treated vessels compared with that noted at the 12-
week evaluation; however, posttreatment hyperpig-
mentation had resolved in all affected patients.

Improvement was noted in all facial blood vessels
treated with either laser system. All patients received a
second laser treatment with both lasers at 8 weeks, with
the exception of one patient who achieved complete
clearance of all treated vessels following the first laser
treatment session. Twelve weeks following two treat-
ments with the long-pulse dye laser (performed at base-
line and at week 8), the average improvement rating
was 3.8 compared with 2.3 for those patients treated
twice with the KTP laser (P <0.05) (Figure 4). Average
pain reported during treatment of facial telangiectasias
with the KTP laser was 1.8 compared with 6.1 for the
long-pulse dye laser. When used to treat facial vessels,
transient purpura and hemorrhagic crusting were the
most frequently reported side effects of the long-pulse
dye laser (Figure 5). Subjects reported an average heal-
ing time (resolution of purpura and crusting) of 7-10
days following treatment with the long-pulse dye laser.
Only one patient experienced mild hyperpigmentation
at the long-pulse dye laser—treated facial site, which
persisted at 4 weeks following the second laser treat-
ment (week 12) but had resolved by 24 weeks. Facial
telangiectasias treated with the KTP laser demonstrated
no adverse sequelae other than transient erythema lo-
calized to the treatment sites.

WEST AND ALSTER 223
LONG-PULSE DYE VS KTP LASER

B

Figure 2. A) Leg telangiectasias pretreatment.
B) Hyperpigmentation at long-pulse dye laser site 12 weeks
posttreatment.

Discussion

The role of pulsed dye lasers in the management of
cutaneous vascular lesions such as port-wine stains and
facial telangiectasias has been well established. The ad-
vantage of the pulsed dye laser is its ability to confine
heat generated in the treated vessel to the cooling time
of the vessel. However, until recently, attempts at treat-
ing lower extremity telangiectasias have been unsuc-
cessful except in small-caliber vessels, measuring 0.2
mm or less.’® In 1987, Polla et al treated 35 lower ex-
tremity telangiectasias with a 577-nm pulsed dye laser
with a pulse duration of 360 usec using 1-, 2-, and 3-mm
spot sizes. Only 27% of treated vessels demonstrated
clearing of more than 50%, while 73% demonstrated
minimal response to treatment. The vessels that re-
sponded the best to treatment were fine, elevated, and
erythematous.'* The wavelength and pulse duration
used in this series of patients were based on the optimal
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Figure 3. A) Leg telangiectasias pretreatment.
B) Hypopigmentation at long-pulsed dye and KTP laser sites 12
weeks postireatment.

parameters initially established by Anderson and Par-
rish for the treatment of port-wine stains.'” In 1989, Tan
et al showed that the treatment of port-wine stains with
a wavelength of 585 nm resulted in injury to deeper
vessels without loss of vascular specificity when com-
pared with the 577-nm wavelength.® While the 585-
nm, 450-psec pulsed dye laser has been shown to be
effective in treating telangiectasias less than 0.2 mm in
diameter, the use of short pulsed lasers for the treat-
ment of larger leg telangiectasias has been shown to
cause excessive hyperpigmentation."” Because wave-
lengths longer than 585 nm should theoretically pro-
vide even deeper dermal penetration, Hsia et al recently
treated lower extremity telangiectasias in twenty pa-
tients using a 595-nm pulsed dye laser with a pulse
duration of 1.5 msec through a 2 X 7 mm elliptical
spot.? Treated vessels ranged from 0.635 to 1.067 mm in
diameter. The use of an elliptical spot minimized un-
necessary irradiation of surrounding tissue. Five
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Figure 4. Clinical improvement in facial telangiectasias.

months following one treatment session, these investi-
gators demonstrated greater than 50% clearance in 53%
of patients treated at an energy density of 15 J/cm® and
in 64.7% of those treated at 18 J/cm?. They noted that
greater improvement in vessel clearance was observed
at 5 months compared with that seen at 6 weeks, de-
spite the fact that no additional treatments were admin-
istered. Hyperpigmentation was the most commonly
observed side effect, occurring in 30.8% of treatment
sites at 6 weeks follow-up, but the dyspigmentation
resolved in all patients by 6 months following treatment
at either fluence. Similar to sclerotherapy-induced hy-
perpigmentation, the hyperpigmentation observed af-
ter pulsed dye laser irradiation is likely due to extrav-
asation of erythrocytes through the injured vessel with
resultant hemosiderin deposition and perivascular in-
flammation leading to postinflammatory pigment
changes."® Hypopigmentation was seen in 15.4% of the
study patients at 6 weeks, but also resolved in all pa-
tients by 6 months. There was no correlation observed
between skin type and incidence of transient pigmen-
tary alterations.

Our study demonstrates that the 590-595-nm long-
pulse dye laser is indeed effective not only in the treat-
ment of facial telangiectasias, but also in the treatment of
telangiectasias located on the lower extremities, which
have traditionally been more difficult to treat effectively.
The long pulse dye laser achieves vascular-specific
thermolysis in leg telangiectasia through the optimization
of laser parameters including the use of longer wave-
lengths, extended pulse duration, and an elliptical spot.
The targeted vessel is occluded as a result of laser light
generating heat within the hemoglobin-containing vessel,
causing thermal injury to the vessel wall. The longer pulse
duration of 1500 psec enables delivery of laser energy to
vessels over longer periods of time, resulting in gentle
uniform heating or coagulation across the entire vessel,
while reducing vessel rupture and its associated hyper-
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Figure 5. A) Facial telangiectasias pretreatment. B) Laser-
induced purpura immediately following long-pulse dye treatment
on left cheek and minimal erythema on right cheek after KTP
laser irradiation.

pigmentation. The parameters employed with the use of
each laser system were consistent with those in general
use for each of the treatment sites at the time of study
initiation. Only those vessels located above the knee were
chosen for treatment in order to reduce the incidence and
duration of postinflammatory hyperpigmentation. In ad-
dition, hydrogel dressings were used in conjunction with
long-pulse dye laser irradiation of lower extremity telan-
giectasia based on the previously reported high incidence
of posttreatment pigmentary changes in this location. It is
important, however, to warn patients about the high like-
lihood of prolonged hyperpigmentation prior to initiating
treatment with this laser system. The observation of an
overall worsening of scores following two laser treatments
with the long-pulse dye laser compared with one treat-
ment with the same laser may be explained either by a
resistance of those vessels due to inherent vessel charac-

WEST AND ALSTER 225
LONG-PULSE DYE VS KTP LASER

teristics (ie, size, depth) or by the apparent clinical wors-
ening related to postinflammatory hyperpigmention.

While somewhat less effective, the KTP laser (532
nm) may also be used to treat facial and lower extremity
telangjiectasias. Silver treated 47 patients with the KTP
laser for vascular lesions associated with rosacea."
Handpieces and parameters used were variable. Thirty-
eight percent of treated patients experienced at least a
70% reduction in facial vascularization following one
treatment while 31.9% required two treatments to
achieve the same result. The use of the KTP laser in the
treatment of vessels on the lower extremities has not
been reported previously. As would be expected based
on its lower degree of vascular specificity, this laser
resulted in more modest improvement following each
treatment session when compared with the improve-
ment observed after long-pulse dye irradiation. How-
ever, the minimal side effect profile observed following
treatment makes the KTP laser particularly attractive
for the treatment of facial telangiectasias. Many of the
patients in this study expressed a preference for re-
peated treatments with the KTP laser as opposed to a
single long-pulsed dye laser treatment due to its uni-
form association with purpura and high likelihood of
hyperpigmentation.

Conclusion

Both the flashlamp-pumped long-pulse dye laser and
the KTP laser may play a role in the treatment of facial
and lower extremity telangiectasias. For the purposes of
this investigation, vessels were not pretreated with scle-
rotherapy so as to minimize potential confounding vari-
ables in the assessment of results and side effects attrib-
utable to sclerotherapy versus laser treatment. However,
when used to treat vessels on the lower extremities, both
of these laser systems are probably best used in conjunc-
tion with sclerotherapy of the larger “feeding” reticular
veins. While long-pulse dye laser irradiation achieves
superior vessel clearance, patients may prefer multiple
treatments with the KTP laser due to its low side effect
profile and decreased associated pain.
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