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Histopathologic, Immunohistochemical, and Electron Microscopic

Findings of Pigmented Skin Lesions Immediately after Q-switched
Alexandrite Laser Treatment

You Chan Kim, M.D.l‘z, Won Hyung Kang, M.D.3, Dongsik Bang“, M.D.,
Na Hae Myung, M.D.°, Chung Ku Rhee, M.D.2

Department of Dermatology’, Medical Laser Research Center’, Department of Pathologyj, Dankook
University College of Medicine, Cheonan, Department of Dermatology, Ajou University, College of
Medicine’, Suwon, Department of Dermatology, Yonsei University, College of Medicine®, Seoul, Korea

Background : There have been only a few electron microscopic studies after laser treatment of
pigmented skin lesions.

Objective : The purpose was to investigate the pathologic, immunohistochemical, and -electron
microscopic changes following Q-switched alexandrite laser treatment of pigmented skin lesions.

Methods : Three patients with acquired bilateral nevus of Ota-like macules, and 2 patients with
caféau lait macule were irradiated with Q-switched alexandrite laser. Forty biopsies were taken before
and immediately after laser treatment. Hematoxylin-eosin, Fontana-Masson, and gplOO staining were
performed for the evaluation of the histopathologic and immunohistochemical findings of the
specimens. Electron microscopic findings were also evaluated.

Results : Histopathologically, suprabasilar separations were observed immediately after laser
treatment. Vacuolar alterations of pigment-containing cells were frequently found in the epidermis
and/or in the dermis. Fontana-Masson and gplQ0 staining positivity changed to negative or decreased
in the epidermis immediately after laser treatment, while they changed to negative in the dermis.
Ultrastructurally, epidermal pigment-containing cells frequently showed severe vacuolar changes in the
cytoplasm, pyknotic nuclei, and vacuolated and/or fragmented melanosomes immediately after laser
treatment. Dermal melanocytes frequently revealed vacuolated andfor fragmented melanosomes
immediately after laser treatment.
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Conclusion : Histopathologic,

immunohistochemical,

and electron microscopic examination of

pigmented skin lesions immediately after Q-switched alexandrite laser treatment demonstrated
vacuolated or fragmented melanosomes and vacuolar alteration of pigment-containing cells in the
epidermis andfor in the dermis, which suggested selective photothermolysis of melanosomes.

(Korean J Dermatol 2003;41(8) : 1014~1021)
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Table 1. Clinical and post-treatment histopathologic findings of pigmented lesions

Case Lesion Sex/Age Location Histopathologic findings after laser treatment
1 ABNOM F/a47 Face Focal intraepidermal vacuoles, subepidermal bulla, dermal vacuoles
2 ABNOM F/44 Face Epidermal ablation
3 ABNOM F/55 Face Focal epidermal vacuoles, subepidermal bulla, dermal hemorrhage and vacuoles
4 Caféau lait macule M/5 Face Intraepidermal vacuoles, subepidermal bulla
5 Caféau lait macule F/24 Face Subepidermal bulla

ABNOM, acquired bilateral nevus of Ota-like macules
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Fig. 1. Acquired bilateral nevus of Ota-like macules (A) Before laser treatment. Scattered melanocytes are seen in the upper
and mid portions of the dermis. (B) After laser treatment. Note separation of epidermis at the dermal- epidermal junctions and
vacuolar alteration of the pigment- containing cells both in the epidermis and in the dermis(H&E, > 100).

Fig. 2. Acquired bilateral nevus of Ota-like macules (A) Before laser treatment. Strong Fontana-Masson-positive staining cells
mainly in the basal layer. (B) After laser treatment. Vacuolation of pigmented cells is seen predominantly in the basal layer
and sparsely in the squamous cell layer( < 100).
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Fig. 3. Caféau lait macule (A) Before laser treatment. gplOO-positive cells are seen in the epidermis. (B) After laser
treatment. No cells are positive for gpl00( < 100).

Fig. 4. Acquired bilateral nevus of Ota-like macules (A) Before laser treatment. Ultrastructurally, the epidermal keratinocytes
reveal round nuclei(N) and mature melanosomes(M) in the cytoplasm( x 6,000). (B) After laser treatment. The epidermis shows
severe vacuolar changes(V) in the cytoplasm and aggregations of tonofilaments(T) with central clearing of melanosomes( >

6,000).

Fig. 5. Acquired bilateral nevus of Ota-like macules (A) Before laser treatment. Ultrastructurally, melanosome complexes
containing mature stage IV melanosomes are seen in the cytoplasm of dermal melanocytes( > 6,000). (B) After laser treatment.
Central vacuoles(V) forms in several melanosomes of dermal melanocytic processes( > 10,000).
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Table 2. Histochemical and
Alexandrite laser treatment

thety] 23 eha] A - Al418 #|8Z 2003

immunohistochemical findings of pigmented lesions before and immediately after Q-sv

Fontana-Masson stain gpl100
Case Lesion
Epidermis Dermis Epidermis Dermis

1. ABNOM Before Tx 2 1 2 1
After Tx 1 0 0 0
2. ABNOM Before Tx 1 2 0 1
After Tx 0 0 0 0
3. ABNOM Before Tx 2 1 2 1
After Tx 1 0 0 0
4. Caféau lait macule Before Tx 1 0 2 0
After Tx 0 0 1 0
5. Caféau lait macule Before Tx 2 0 1 0
After Tx 1 0 0 0

ABNOM, acquired bilateral nevus of Ota-like macules; Tx, treatment; The degree of Fontana-Masson and gpl0O0 staining po
for the cells in the epidermis or dermis: O, none; 1, mild; 2, severe

Table 3. Electron microscopic findings of pigmented lesions immediately after laser treatment

Case Epidermis Dermis
Pigment-containing cells Melanosomes Melanocytes Melanosomes
Intracellular ~ Pyknotic Vacuoles  Fragmentation Intracellular  Pyknotic Vacuoles Fragmentation
Vacuoles nuclei n vacuoles nuclei

1 + + - + - - - -

2 + + + + + - + +

3 + + - + - + - +

4 + + - + - - - -

5 + + + - - - - -

+, present; -, absent
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