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pdate on Lasers and Light Devices
or the Treatment of Vascular Lesions
enneth J. Galeckas, MD

Patients frequently present to dermatologists for the treatment of vascular lesions, includ-
ing facial telangiectases, diffuse redness, port wine stains (PWS), hemangiomas, and leg
veins. There are many laser and light devices that can be used with excellent results. This
article summarizes the available platforms that are commonly used for the treatment of
superficial vascular lesions. Newer devices and techniques are highlighted with respect to
the unique characteristics of individual lesions.
Semin Cutan Med Surg 27:276-284 Published by Elsevier Inc.
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he principle of selective photothermolysis, originally de-
scribed by Anderson and Parrish,1 defined how laser

nergy was absorbed by a particular chromophore within the
kin leading to a specific biologic effect while sparing collat-
ral structures. In this fashion, laser and light devices have
ecome refined during the past several decades, leading to
ur current ability to apply high fluences to tissues very spe-
ifically resulting in selective destruction of unwanted lesions
hile sparing the patient from nonspecific side effects such as

rusting, bleeding, scabbing, or scarring.
The range of superficial vascular lesions that can be treated

ith laser and light devices continues to expand. Each lesion
as unique qualities (ie, location depth, vessel caliber) that
esult in particular device selection and treatment concerns.
egardless of lesion, the chromophore remains oxyhemoglo-
in, which has absorption over a broad range of wavelengths
ith peaks at 418, 542, and 577 nm. Figure 1 shows the
ifferent absorption spectra of the various chromophores
ound in the skin. The most commonly used devices used
oday include the 532-nm potassium titanyl phosphate
KTP), the 595-nm pulsed dye laser (PDL), the 755-nm alex-
ndrite, the 1064-nm neodymium-yttrium-aluminum-gar-
et (Nd:YAG), and various intense pulsed light (IPL) sys-
ems.
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TP Laser
he KTP laser is a Nd:YAG laser that is frequency-doubled
nd emits green light at 532 nm. Superficial vessels can be
reated by taking advantage of the close proximity of the
bsorption peak of oxyhemoglobin at 542 nm.2 With com-
only available devices, spot sizes can range from 1 mm to

0 mm, with variable pulse widths (1-100 ms). Contact cool-
ng is used with chilled sapphire windows with conduction
el during treatments. Epidermal melanin can also be tar-
eted with the KTP laser, making it a reasonable choice for
hotorejuvenation encompassing both vascular and pig-
ented lesions.3 High fluence treatments with small spot

izes have, however, been known to induce atrophic scars. In
ddition, the relatively shallow depth of penetration of this
avelength would theoretically make it limited to the treat-
ent of superficial lesions on the face neck and chest, al-

hough there have been reports of KTP lasers being used with
ltra long pulse durations (50 ms) to treat lower leg telangi-
ctases.4

ulsed Dye Laser
odern PDL systems emit wavelengths of 585 or 595 nm and

re widely considered to be the treatment of choice for hem-
ngiomas, PWS, facial telangiectases, and rosacea.5 The
onger wavelengths used by today’s PDLs were engineered to
llow for deeper tissue penetration in the treatment PWS.6,7

n previous generation platforms, multiple passes and/or
ulse stacking are often necessary to avoid purpura.8,9 A new
eneration PDL has been introduced (Perfecta, Candela Cor-
oration) that uses a novel pulse structure where each mac-

opulse is subdivided into 8 micropulses. With the goal of

mailto:kenneth.galeckas@med.navy.mil


s
t
t

l
d
t

c
n
o
l
p
p
t
p
s
t
c
e
s
b
e
c
l
3
i
a
a
f
a
t
p
T
h
s
i

F
l
E

Lasers and light devices for the treatment of vascular lesions 277
ingle-pass treatments, greater total fluences can be delivered
o tissues in a gentle fashion with evenly spaced micropulses
hat mitigate the risk of purpura.10

Despite good absorption by melanin of the 595-nm wave-
ength, the efficiency of the commonly used dynamic cooling
evices usually inhibit epidermal heating and pigment pho-
othermolysis. The newest advance of the 595-nm PDL is its

igure 1 Oxyhemoglobin absorption curve. In: Dermatology (Bo-
ognia JL, Jorizzo J, Rapini R, eds). Modified with permission by
lsevier Limited; London, Copyright 2003.

Figure 2 A typical patient before and after 3 treatments
(10-mm spot size at 6.5-8 J/cm2, 1.5-ms pulse width fo

spot size at 9.5-10 J/cm2, 20-ms pulse width, with cryogen sp
apability to target pigmented lesions. The aforementioned
ovel PDL uses a “compression handpiece” that allows the
perator to selectively blanch out any associated vascular
esion and take advantage of the 595-nm wavelength with
ulse-widths effective for melanin. Without transient com-
ression, the pulse widths that exceed the thermal relaxation
ime of melanosomes would result in undesired purpura by
ulsing coexistent vascular structures. Without cryogen
pray fired in conjunction with a laser pulse, as is done with
he compression handpiece, epidermal melanin can be suffi-
iently heated, leading to improvement of dyschromias. Sev-
ral recent studies have investigated these advances of pulse
tructure and the compression handpiece in the treatment of
oth vascular and pigmented lesions.11-13 In this author’s
xperience, the PDL with compression handpiece was able to
lear �90% of small (�0.6 mm) telangiectases and dark
entigines after three 2-pass treatments each spaced between

and 4 weeks apart.12 With the compression handpiece,
ndividual lesions were targeted with fluences between 6.5
nd 8 J/cm2 with a 1.5-ms pulse duration. After the first pass,
n additional pass with cryogen spray cooling was then per-
ormed targeting vascular lesions with fluences between 9.5
nd 10 J/cm2 with a 20-ms pulse width. Figure 2 shows a
ypical patient after 3 treatments with the compression hand-
iece followed by another pass with the standard handpiece.
he learning curve, however, is steep with the compression
andpiece, and purpura can easily result after poor compres-
ion technique, especially over facial areas with less underly-
ng bony structure (eg, central cheeks). Absolute visual con-

novel PDL: One pass with the compression handpiece
by another pass with the standard handpiece (10-mm
with a
llowed
ray cooling).
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278 K.J. Galeckas
ormation of telangiectatic blanching leads to predictable,
urpura-free treatments. Furthermore, and in keeping with
he goal of purpura-free treatments, one should treat the
igmented lesions first. This ensures that there is minimal to
o background erythema and an increased pigment:vascular
atio within the compression handpiece treatment zone.

Another recent advance of the PDL is the availability of a
- � 10-mm spot. This allows higher overall fluences to be
elivered to specific vessels and has been reported to be
ffective for the treatment of spider veins of the lower extrem-
ty. Bernstein treated patients with Fitzpatrick skin types I-III

ultiple times using an average fluence of 20.4J/cm2 and a
ulse duration of 40-ms with the 3- � 10-mm spot. Marked

mprovement was noted without any textural change at the
reatment site upon blinded physician review.14

lexandrite Laser
he 755-nm wavelength alexandrite laser is positioned be-

ween the 532- to 595-nm and 1064-nm lasers. At 755 nm,
here is twice the photon absorption by hemoglobin than in
064-nm lasers. Compared with 532- to 595-nm lasers, there

s less hemoglobin absorption, but much deeper photon pen-
tration and scattering. Compared with 1064 nm, there is
ore effective vessel heating per J/cm2. Most studies of alex-

ndrite lasers have focused on the treatment of leg veins with
arying degrees of success. Vessels �1.0 mm or those smaller
han 0.3 mm respond poorer than medium sized vessels
ikely due to inadequate heat generation in larger vessels or
y the infrared wavelengths inherently bypassing the smaller
essels.15,16

d:YAG Lasers
d:YAG lasers can penetrate deeply (4-6 mm)17,18 and have
een used for years for the treatment of PWS and leg veins.
ith the deeper penetration, pain becomes a factor during

reatments and anesthesia is usually required. One benefit of
he 1064-nm wavelength is it’s inherently lower absorption
oefficient for melanin. With this wavelength there is less
oncern for coincident epidermal damage and it can be used
ore safely in pigmented patients.5 Nevertheless, epidermal

igment must be protected in darkly pigmented individuals
ith some sort of cooling. Options common to 1064-nm
evices include cryogen spray cooling (Dynamic Cooling De-
ice, Candela Corporation), forced cold air, or contact cool-
ng via chilled sapphire windows or conductive metal plates.

PL Systems
PL systems emit polychromatic light in a broad wavelength
pectrum. Attached to these devices are filters designed to
llow a defined wavelength band to penetrate the skin and
arget specific structures.19 Depending on the attached filter,
hich result in the application of wavelength bands in the

ange of 500 to 1400 nm, superficial or deeper vessels may be
reated. Many different vascular lesions have been treated
ith IPL, including PWS, hemangiomas, diffuse facial telan-
iectases, and poikiloderma of Civatte. Depending of the cut-

ff filter used, pigmented lesions and hair can also be treated g
ith IPL devices, adding to their versatility. Regarding vas-
ular lesions specifically, most modern IPL devices are used
o treat facial telangiectases and, by and large, treatments are
xtremely tolerable with predictable results that are compa-
able with many laser platforms. Disadvantages of IPL devices
re their usually bulky handpieces and large spot sizes, mak-
ng maneuverability in small concave areas of the face diffi-
ult. Another disadvantage is the lack of real-time visibility of
he treatment area due to the need of contact cooling for
pidermal protection.

ascular Lesions
acial Telangiectases
elangiectases are extremely commonplace in today’s adult
opulation, occurring in at least 15% to 20% of the popula-
ion. These are small dilated vessels with diameters between
.1 and 1.0 mm. Many cutaneous disorders are associated
ith an increase in telangiectases, most commonly acne ro-

acea. Telangiectases can also be found in association with
ther processes such as photodamage, overuse of topical ste-
oids, hyperestrogenemic states, liver disease, radiodermati-
is, connective tissue diseases, and various vascular genoder-
atoses. It is commonplace to find telangiectases in association
ith surgical scars. Treatment of facial telangiectases is one of

he most commonly performed procedures by laser surgeons.
he most commonly used devices used to treat telangiectases

nclude the 532-nm and 595-nm lasers and IPL devices with
utoff filters between 500 and 1400 nm. Typical result from
reatment with the PDL can be seen in Fig. 3.

Traditionally, vascular lesions have been treated with PDL
t purpuric pulse durations with excellent results despite the
to 10 days of bruising. To prevent bruising, previous work
ad shown that multiple passes and/or pulse stacking could

ead to improved vessel clearance, but such techniques were
ime consuming and led to longer, uncomfortable treatment
essions.8,9 Subpurpuric fluence settings with a 10-mm spot
ize range from 6.5 J/cm2 to 7.5 J/cm2 with a pulse duration of

igure 3 A typical patient before and after 3 treatments with a PDL
10-mm spot size, 9.0-10 J/cm2, 10-20-ms pulse width with cryo-

en spray cooling).
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Lasers and light devices for the treatment of vascular lesions 279
to 10 milliseconds.8,9 Consumer pressure has driven indus-
ry to create devices that can lead to excellent clearance of
ascular lesions within the context of nonpurpuric “zero-
owntime” treatments. As mentioned previously, a novel
DL with an advanced micropulse structure is now available.
ingle-pass treatment of telangiectases is now possible with a
urpura threshold (with a 10-mm spot) of over 10 J/cm2 with
macropulse duration as short as 10 ms.10 In the context of
verall photorejuvenation encompassing treatment for vas-
ular and pigmented lesions a recent comparative, multiple
reatment, split-faced study found the novel PDL with a com-
ression handpiece to be comparable to high fluence IPL. In
his study, vascular lesions improved to a greater degree than
PL, but treatments took longer, were more painful and re-
ulted in more posttreatment edema.20

A recent comparative study noted the KTP laser (Gemini;
aserscope, San Jose, CA) to be superior to an older PDL
V-Beam; Candela Corporation, Wayland, MA) for facial red-
ess and discrete facial telangiectases.22 Another split-faced
tudy noted it to be comparable with IPL (Starlux, Palomar
edical Technologies, Burlington, MA) in achieving im-

rovement in vascular and pigmented lesions (one session),
ut that it was more painful and caused more edema.23

IPL has been widely used in the treatment of facial telan-
iectases. The filters used for vascular lesions frequently en-
ompass wavelengths that are readily absorbed by melanin.
areful attention to detail is necessary with the newer high-
owered devices, especially when treating darker patients.
istinct “postage-stamp” marks corresponding to the treat-
ent spots are commonly seen in tanned or darker patients

hat have been treated with overly aggressive settings. Test
pots are strongly encouraged with these platforms with at-
ention to tissue response. This takes a trained, experienced
aser surgeon to note and adjust settings accordingly (eg,
sing longer pulse durations). The frequency of such adverse
vents highlights the danger of having “technicians” operate
hese devices at high fluences.

emangioma
emangiomas are the most common benign tumors of child-
ood.21 These are tumors and not malformations or hamar-
omas, such as a PWS, in that they are characterized by an
nitial phase of proliferation that is variably followed by a
eriod of slow involution. They are positive for GLUT-1, a
lucose transporter that is highly expressed in placental tis-
ue. They are 10 times more common in children of women
ndergoing chorionic-villus sampling during pregnancy.22

omplete regression is usually observed in time. Neverthe-
ess, depending on their size, clinical behavior (eg, growth,
lceration, scarring), and location (eg, periocular, laryngeal
istribution), they may have devastating consequences. La-
ers are commonly used to treat hemangiomas for 3 distinct
ndications: treatment of the proliferative phase, treatment of
lcerations, and the treatment of residual telangiectases after

nvolution is complete.21 Various devices can be used to treat

emangiomas, including the PDL, Nd:YAG, alexandrite, and P
TP-based platforms. Results seen after multiple PDL treat-
ents are shown in Fig. 4.
Without question, the most commonly used device is the

DL which is generally regarded as the treatment of choice
or superficial lesions. It does not penetrate as deep as the
onger-wavelength based platforms but has special utility in
he treatment of photocoagulating ulcerated lesions leading
o improved reepithelization and decreasing pain.23

Thicker, deep lesions may have an increased deoxyhemo-
lobin:oxyhemoglobin ratio, thereby shifting the absorption
urve of these lesions to the near-IR range (700-1200 nm).
he more deeply penetrating 1064-nm and 755-nm lasers
re less commonly used in the treatment of deeper hemangi-
mas and should probably only be performed by experienced
aser surgeons because of the increased risk of deep thermal
njury and the subsequent scarring that can result. Oxyhe-

oglobin strongly absorbs 532 nm, but when applied tran-
cutaneously, its relative poor penetration makes it a poor
ption when treating hemangiomas. The 532-nm platform
as been shown to be inferior to the PDL in treating heman-
iomas.24 Although uncommonly used, intralesional bare fi-
er KTP treatment of hemangiomas has been reported as an
ption when treating the deeper components of cutaneous
emangiomas.25

ort Wine Stain
ort wine stains (PWS), in contrast to hemangiomas, are

ocalized defects of vascular morphogenesis, probably caused
y disruptions in pathways monitoring embryogenesis and
asculogenesis.26 Most if not all PWS are congenital; how-
ver, there are reports of antecedent trauma playing a role.27

omposed of ectatic capillary malformation in the upper lay-
rs of the dermis, PWS are also associated with some geno-
ermatoses such as Sturge-Weber and Klippel-Trenaunay
yndromes. PWS usually grow in proportion to the child and
ay thicken with age. In addition, associated structures such

s the lips, gingivae and tongue may enlarge leading to topo-
raphic dysmorphism.

The PDL is the most commonly used platform in the treat-
ent of PWS. Commonly used fluences used in treating PWS

re 4 to 12 J/cm2 with pulse widths of 1.5 to 10 ms with a
-mm spot size. Newer devices have larger spots and, in the
uture, may prove to be more effective because of their in-
reased depth of penetration. Larger spot sizes generally re-
uire a reduction in fluences; however, with new micropulse
dvances, there very well may be less reduction than ex-
ected to attain the desired clinical outcomes of deep pur-
ura without significant graying. Multiple treatments are the
ule and it is generally accepted to treat the superficial vessels
rst before targeting the deep, more recalcitrant ones.28 The
esults of multiple treatments with the PDL can be seen in
ig. 5. However, not all PWS will clear with PDL treatment.
ost studies show that less than 20% of PWS can be com-

letely lightened, although 70% will lighten by 50% or more
hereas 20% to 30% respond poorly.29,30 As eloquently sum-
arized in a recent review by Zaid and Handley,29 certain
WS may respond poorly as the result of multiple factors,
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280 K.J. Galeckas
ncluding: (1) inadequate depth of penetration, (2) inade-
uate conduction of laser-induced heating from centrally sit-
ated hemoglobin to vessel walls, (3) inadequate blood vol-
me (ie, not enough chromophore to absorb/transmit heat)
o destroy smaller vessels, and (4) inadequate fluence enter-
ng deeper capillaries due to obstructive fibrosis that was
aused by previous treatment of superficial vessels. The last
oint mentioned argues against the commonly held dictum
f treating the superficial vessels first.28

Treatment earlier in life may lead to fewer treatments and
ay improve outcome.31,32 A recent study has suggested that

requent, high energy pulsed-dye laser treatments are safe
nd highly effective in improving facial PWS in infants �6
onths of age and that they should be referred for PDL treat-
ent during early infancy.33

Less commonly used modalities used to treat PWS include
PL, KTP, and Nd:YAG-based platforms.34-36 However, when
sed solely, all have generally poorer side-effect profiles than
he PDL due to high melanin absorption (IPL, KTP) or in-

Figure 4 A superficial hemangioma of infancy (A) and an
multiple treatments with a PDL: Lesion B was also receiv
S. F. Friedlander, MD, PhD.
reased depth of penetration with a inherent risk of scarring d
Nd:YAG). New technologies, such as sequential varying
avelengths have been applied with promising results.37,38

ith such devices such as the Cynergy Multiplex (Cyanosure
nc, Westford, MA), a 595-nm pulse is delivered and fol-
owed by 1064-nm pulse. In this way, methemoglobin is
ormed in the vessel from the initial pulse which has a signif-
cant absorption peak near 1064-nm, thereby increasing the
bsorption of laser energy leading to effective treatment of
ypically recalcitrant lesions.

oikiloderma of Civatte
oikiloderma of Civatte is a ruddy sun-induced dyspigmen-
ation disorder with a prominent vascular component. The
ypical tetrad of features include hyper- and hypopigmenta-
ion, telangiectases and atrophy. It presents in the fifth to
ixth decades of life and is histologically characterized by
olar elastosis, dilated superficial papillary vessels with an
trophic epidermis featuring irregular epidermal melanin

ted nodular hemangioma of infancy (B) before and after
ltiple intralesional corticosteroid injections. Courtesy of
ulcera
ed mu
istribution.39 Many lasers, including the KTP, PDL, and IPL,
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Lasers and light devices for the treatment of vascular lesions 281
ave been reported as effective owing to the lesion’s rich
ascular and melanin based chromophores.40-42 Great care
nd conservative settings are required when treating this con-
ition, as is the case in treating any chronically bronzed skin
ith lasers as severe depigmentation has been reported.43

ost recently, there has been report of using a 1550-nm
ractional device (Fraxel SR Laser, Reliant Technologies Inc,

ountainview, CA) at a pulse energy of 8 mJ with a final
ensity of 2000 MTZ/cm2. These settings lead to approxi-
ately 18% of the treated area being photothermolysed. This
evice uses water as its chromophore and nonspecifically
argets the dermal vasculature and possibly targets the water
omponent of blood within the vessels.44

eg Veins
ein therapy is an extremely common request in any cos-
etic practice. Visible or “spider” veins on the leg affect ap-
roximately 80% of women in the United States.45 Age, hor-
onal factors, and genetics all play a role in the development

f visible leg veins. The venous network within the lower
xtremities is complex and involves superficial and deep
lexi. The superficial plexus is found within the skin, super-
cial fascia, and in the subcutaneous tissue plane. Perforating
eins connect this superficial plexus to the deep venous sys-
em within the underlying muscle. The smallest, bright red
essels are commonly called telangiectases (up to 0.3 mm in
iameter). Venulectases are slightly larger (0.4-2 mm) vessels
hat may be red or blue in color.46 These drain into the retic-
lar vessels (4-6 mm) that are named for their location in the

Figure 5 A patient’s PWS before and after 4 purpuric tre
width, with cryogen spray cooling). Courtesy of E.V. Ro
eticular dermis and subcutaneous fat.47 Variations in vessel v
ize, depth, and oxygenation greatly influence the modality
nd efficacy of leg vein therapy.3 Although sclerotherapy is
till widely considered to be the gold standard, there are
imes that laser therapy is a reasonable alternative and is
lmost always a useful adjunct. Lasers can be extremely use-
ul in treating vessels that cannot be cannulated, those pre-
enting as left over telangiectatic matting from sclerotherapy,
r in such areas that are prone to ulceration such as the ankle.
he Nd:YAG, PDL, KTP, alexandrite, and IPL platforms have
ll been used successfully to treat leg veins. Typical results of
sing a Nd:YAG laser for leg veins can be seen in Fig. 6.
The Nd:YAG is a popular choice in treating leg veins. Its

onger wavelength can penetrate deeper to target veins up to
mm in diameter. A single-treatment study evaluated pa-

ients with 1- to 3-mm reticular veins who received one treat-
ent with a 1064-nm Nd:YAG laser (Coolglide, Altus, Bur-

ingame, CA) at fluences of 100 J/cm2 with a 50-ms pulse
uration and found that two-thirds of vessels cleared more
han 75% with just one treatment.48 Fluence should be cho-
en to achieve the end point of immediate vessel disappear-
nce (stenosis) or bluing (thrombosis).46 It has been reported
hat lower fluences (100-200 J/cm2) work better for larger
essels (1.5-3 mm) and that higher fluences of 250 to 400
/cm2 are require for vessels �0.5 mm.49 Others have re-
orted that compared with shorter pulses (�20 millisec-
nds), longer pulses may provide gentler heating of the vessel
nd a greater ratio of contraction to thrombosis.50 In 2003,
adik used an Nd:YAG for the treatment of red and blue
elangiectatic vessels from 0.2 to 3.0-mm in diameter. For red

s with a PDL (7-mm spot size, 8-9 J/cm2, 1.5-ms pulse
.

atment
essels a 1.5-mm spot size was used with fluences ranging
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282 K.J. Galeckas
rom 400 to 600 J/cm2 and with pulse durations from 30 to
0 ms. Blue vessels (1-3 mm in diameter) were treated with a
-mm spot and fluences between 250 to 370 J/cm2 with pulse
urations between 50 and 60 ms. At 6-month follow-up,
0% of patients had greater than 75% clearing and ninety
ercent of patients were highly satisfied with their treatment
esults.51

Originally designed for the treatment of PWS, the PDL has
n advancing indication in the treatment of smaller lower
xtremity vessels. The available 3-mm � 10-mm spot has
een designed to minimize fluence application to collateral
issue while focusing the beam on small telangiectatic vessels.
s mentioned previously, a recent study found 44% of pa-

ients experienced marked (�50%) or excellent (�76%) im-
rovement.14 In separate studies, both Kono and Tanghetti
ave reported the PDL to be efficacious in treating lower
xtremity leg veins, but hyperpigmentation was seen in more
han half of treated patients in both studies.52,53

The KTP laser does not penetrate as deeply as the PDL or
he Nd:YAG and is strongly absorbed by melanin. A study by
pendel and coworkers in 2002 treated patients 3 times at
-week intervals with a 1-mm spot KTP laser with fluences
etween 15 and 16 J/cm2, 10-ms pulse width at 3 pulses-per-
econd. In patients who had veins �0.6 mm; 33% had com-
lete clearance, 40% had a decrease in vessel size, and 27%
ad no change. The incidence of hyperpigmentation was
5%, 38% and 50% in patients with Fitzpatrick skin types I,

igure 6 A patient’s leg veins before and after one treatment with a
064-nm laser (6-mm spot size, 140 J/cm2, 3-ms pulse width, with
ryogen spray cooling). Courtesy of E.V. Ross, MD.
I, and III, respectively.54
The near-IR lasers such as the alexandrite (755 nm) laser
llow deeper penetration than either the KTP or PDL plat-
orms. A study in 2000 reported 87% of patients experienced
reater than 50% improvement in lower-extremity vessels.
esions were treated with up to 3 passes with the 755-nm

aser with an 8-mm spot and fluences between 60 to 80 J/cm2

nd 3-ms pulse width to the clinical endpoint of vessel dis-
ppearance or thrombus formation. As with other platforms,
yperpigmentation was a common side effect persisting in
6% of sites after 12 weeks.55

IPL systems emit a broad range of wavelengths depending
n attached filters. Smaller vessels seem to respond better to
PL with a reported 90% clearance rate in vessels �0.2 mm in
iameter and 80% clearance rate in vessels between 0.2 and 1
m in diameter. As is common with these devices when

perating at high fluences and shorter pulse durations, ery-
hema, burning, purpura and dyspigmentation and scarring
an result.56

iscellaneous
here are many lesions that are not traditionally thought of as
vascular” but that have a vascular component making them
menable to treatment with various lasers and light devices.
arts and molluscum contagiosum have been treated effec-

ively with the PDL and the KTP lasers.57-59 Molluscum con-
agiosum has also been reported to be a side effect of PDL
reatment, presumably due to decreased barrier function or
n inoculation phenomenon.60 In addition, there has been
eport of the PDL effectively treating a nonhealing Mohs sur-
ery defect that was left to heal secondarily and had devel-
ped chronic hypergranulation tissue.61 Other conditions in
hich vascular lasers have played a part in treating include
eloids, venous lakes, angiokeratoma of Fordyce, reticular
rythematous mucinosis, unilateral nevoid telangiectasias,
nd the telangiectases associated with hereditary hemor-
hagic telangiectasias.62-67

onclusions
here are many different laser and light-based platforms that
an be used for the treatment of vascular lesions. Each plat-
orm has its own unique advantages and disadvantages and,
hen performed by skilled providers, laser and light therapy
enerally enjoys a very favorable risk to benefit ratio. The
uture is bright with many new and improved devices being
rought to market and will no doubt lead to our improved
bility to safely, effectively and permanently treat vascular
esions.
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