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Histological Changes Elicited by Hair Removal Lasers
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Abstract

Several different laser systems are currently used to remove unwanted hairs. In this
study, we studied follicular changes following hair removal with ruby or alexandrite lasers at
different fluences.

Unwanted hairs were treated with a ruby laser] ICN, Photon Ics, UKat 10, 14, 18J/cm? or an
alexandrite laserd Cynosure, USAO at 11, 14, 17 J/cm* A 3 mm punch biopsy was taken
immediately after each laser exposure and one month later. Specimens were stained for
histological observations. They were observed using immunohistochemistry to Factor VIII
related antigen and PCNA, and also by the TUNEL method.

Immediately after the laser exposure, moderate follicular damage was observed following
treatment with either laser. One month later, cystic formation of hair follicles and foreign body
giant cells were observed in skin treated with either laser. The similar influence of each laser
treatment resulted in similar histological changes.

In this study, the histological changes following treatment with a ruby or an alexandrite
laser at the same fluence were considered to be similar.
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Fig. 1 Immediately after Ruby Laser exposure
0 18 J/cm?] HE stainC]

Partial separation was observed just under
the epidermal basic layerd * [ It extended
partly to the outside of the outer root sheath.
Inner root sheath was severely damaged
with eosinophilic hair degenerationd 1t O
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Fig. 2 Immediately after Alexandrite Laser exposure
0 14 J/cm’M HE stain0

Denatured hair structure was observed in

the hair follicle, and the inner root sheath

were partially eliminated with lacunaed 0 O

Fig. 3 Immediately after Alexandrite Laser exposure
0 14 J/cm?0 HE stain0)

The structure of the hair follicle was almost
preserved. The cytoplasm was observed
with hallo formation, and separation in the
basic layer and vacuolation in the hair follicle
cells were observed occasionallyd 1 O
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Fig. 4 One month after Ruby Laser exposurl 18J/cm*0]
0 TUNEL methodO
Mild lymphocytic infiltration was observed.
Positive reaction is shown mainly in the
basic layer of the hair follicle celld + O
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FigD 5 One month after Alexandrite Laser exposure
0 14 J/cm’ HE stainO
Slight rete ridge elimination was observed
in the epidermis. Cystic formation with
keratotic mass was observed.

FigD 6 One month after Alexandrite Laser exposure
0 14 J/cm?’[0 PCNAC
PCNA positive cells were occasionally
observed, mainly in the basic layer of cystic
structure in the same section, —Fig. 5—
Ord
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Figd 7 One month after Alexandrite Laser exposure
0 14 J/cm?0 TUNEL methodO
Positive cells were found in the basic layer
of the cystic structure in the same section,
—Fig. 5—01 O

Table(10 Results of immunological staining of hair
follicles one month sfter laser exposure

Ruby laser 018J/cm?0 PCNA 0
TUNEL 00+

Alexandrite laser |0 14J/cm?0 PCNA 0
TUNEL O

O: negative, *: positived O 15%0, O: positive
0 about 50% O O
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Fig.8 One month after Ruby Laser exposure
0 18 J/cm’ HE stainO
Mild infiltration of lymphocytes was observed
in the dermal loose connective tissue, and
foreign body giant cells were focally observed
OrQd

Table[20 Differences of hair follicle change under
the different fluences of two types lasers

10J 14 18J
Ruby laser O O |
11 14 17J
Alexandrite laser O d N

0: non or weakly damageld O 1/30 O: mild damage
0 1/3 0 2730 [1J: moderate to severe damagél 2/3 0 0
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