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Historical aspects

Wood’s lampwas invented in 1903 by a Baltimore physicist,

Robert W. Wood (1868–1955).1 The familiar long-wave

ultraviolet (UV) light, known as Wood’s lamp, has become

an invaluable tool in the practice of medicine. The first

reported use of this lamp in dermatology occurred in 1925,

being recommended for the detection of fungal infection

of the hair.2 Unlike many other medical devices, which

have tended to lose their popularity over time, Wood’s

lamp has maintained its usefulness not only in dermatology,

but also in ceramics where it can be used to determine

repairs.

Wood’s light physics

Wood’s lamp’s long-wave UV radiation (UVR) emission is

generated by a high-pressure mercury arc fitted with a

compounded filter made of barium silicate with 9% nickel

oxide, the so-called ‘‘Wood’s filter.’’ This filter is opaque

to all light except for a band between 320 and 400 nm

with a peak at 365 nm. Fluorescence of tissue occurs when

light of shorter wavelengths, in this case 340–400 nm,

initially emitted by Wood’s light, is absorbed and radiation

of longer wavelengths, usually visible light, is emitted. The

output of Wood’s lamp is generally low. A typical Wood’s

lamp has an output of less than 1 mW/cm2.

While both epidermal and dermal melanin absorb in this

waveband, it is the collagen in the dermis which, upon

absorption, fluoresces at longer visible wavelengths mainly

in the blue range, thus resulting in the enhanced emission

one looks for in using Wood’s light. It must be remembered

that, in general, the fluorescence of the skin is very poorly

characterized. Fluorescence spectra of human skin appear

to change with chronic sun exposure, perhaps due to

alteration in dermal elastin.3,4 Tissue autofluorescence

appears to derive mainly from constituents of elastin

(fluorophore unknown), collagen (pyridinoline crosslinks),
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aromatic amino acids (predominantly tryptophan and its

oxidative products), nicotinamide adenine dinucleotide

(NAD), and perhaps precursors or products of melanin.5–7

Technique

While the actual use of Wood’s light requires minimal skill,

the time needed to execute its proper use can be lost in

today’s busy clinics. Ideally, the lamp should be allowed

to warm up for about 1 min. The examination room should

be very dark. Black occlusive shades or a windowless room

are preferred. It is also essential that the examiner becomes

dark-adapted in order to see the contrasts clearly. Wood’s

light examination is notoriously unreliable in darker skin

types as one needs low baseline levels of endogenous

melanin to detect the subtle pigmentary contrasts enhanced

by Wood’s light-induced fluorescence. Another caveat is

that the user needs to be aware of the possible fluorescence

of topical medicaments, lint, and even soap residue.

The use of Wood’s light in dermatology occurs predomi-

nantly in diagnostic areas involving pigmentary disorders,

cutaneous infections, and the porphyrias. While its thera-

peutic uses remain minimal, some recent applications have

involved adjunctive roles in various treatments. This review

addresses the various applications ofWood’s light in derma-

tology with a focus on clinical techniques, mechanisms,

and limitations. The emphasis is on new, old, and forgotten

applications with the intent of revitalizing respect and

interest in this useful device.

Disorders of altered pigmentation

Hypopigmentation and depigmentation
Hypopigmentation or depigmentation in fair-skinned indi-

viduals can be very difficult to discern. In hypopigmented

or depigmented lesions, there is less or no epidermal

melanin. Consequently, there is a window through which

the Wood’s light-induced autofluorescence of dermal colla-
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gen can be seen. Due to the abrupt cut-off in the visible

emission from lesional skin, the margins of the hypopig-

mented or depigmented spots appear sharper under Wood’s

light. The lesions appear bright blue–white due to autofluo-

rescence. Let us consider the examples of vitiligo, tuberous

sclerosis, and hypomelanosis of Ito.

Vitiligo

Wood’s light examination can help to locate and delineate

vitiliginous patches which may be less obvious, especially

in fair-skinned individuals. This procedure is essential in

documenting an individual’s baseline examination. The

extent and distribution of the disease has an obvious

bearing on therapeutic decisions. Those with extensive

disease may give serious consideration towards permanent

bleaching with monobenzyl ether of hydroquinone. Those

with less involvement may choose repigmentation with

photochemotherapy. While proper camera set-up is needed,

in special circumstances UV photography is useful in

documenting the extent of vitiliginous lesions as well

as their response to treatment. Follicular repigmentation

following oral photochemotherapy can be demonstrated

earliest by the use of Wood’s light.8 Not only are Wood’s

lamps helpful in vitiligo, but also they have been useful

for the detection of chemical-induced leukoderma9 and

leukoderma associated with melanoma.10,11

Tuberous sclerosis

A detailed skin examination is the most sensitive diagnostic

test for the early detection of tuberous sclerosis.12 Hypopig-

mented macules larger than 10 mm, especially those with

a lance-ovate or ash-leaf shape, are the first skin findings

in patients with tuberous sclerosis. Finding these lesions

early on allows dermatologists to alert primary care physi-

cians as to possible seizures or other clinical problems.

Wood’s light has clearly been shown to be beneficial in

locating these lesions. With the exception of those lesions

with the highly characteristic ash-leaf shape, the specificity

of this test is not very high as Wood’s light-positive

hypopigmented macules with a variety of shapes are

common skin findings in both the pediatric and adult

populations.13 The interpretation of Wood’s light-positive

skin lesions without neurologic findings therefore must

always be performed cautiously. Each case must be decided

on its ownmerits in conjunction with other clinical findings,

a careful family history, and consultations with other

providers.

Hypomelanosis of Ito

The characteristic cutaneous finding in hypomelanosis of

Ito is whirled or streaked hypopigmentation, which, how-

ever, can be easily missed especially in fair-skinned

individuals. When clinically in doubt, Wood’s light
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examination can greatly help in delineating subtle hypopig-

mentation.14 Given the sometimes argued, but generally

agreed upon, association of hypomelanosis of Ito with

central nervous system, ocular, and musculoskeletal

anomalies, once again early detection via Wood’s light

examination seems prudent.

Hyperpigmentation

When incident light impinges upon the skin, photons of

shorter wavelengths, especially UVB (290–320 nm) and

UVA (320–400 nm), are more easily scattered by the

stratum corneum and the epidermis. Contrarily, photons

of longer wavelengths, such as the visible range (400–

800 nm), penetrate more deeply into the dermis. Melanin

absorbs light very strongly in both the UV and visible

regions. When Wood’s light is illuminated over a heavily

melanized epidermis, most of its output is absorbed, while

the less darkly pigmented adjacent skin scatters and reflects

light as usual, resulting in enhanced contrasts at the border

zone between areas of differing melanization. Variations in

epidermal pigmentation thus become more apparent under

Wood’s light than under ordinary room light. For dermal

pigmentation, this contrast is less apparent under Wood’s

light15 because some of the autofluorescence of the dermal

collagen takes place both above and below the dermal

melanin, which serves to diminish the amount of fluores-

cence returned to the eyes.

Melasma

Sanchez et al.16 reported the use ofWood’s light in determin-

ing whether melasma is predominantly epidermal or

dermal. Epidermal-type melasma shows enhancement of

color contrast when examined under Wood’s light as

compared to visible light. Conversely, melasma of dermal

type, which may have a slight bluish hue in natural sunlight,

does not demonstrate such contrast enhancement when

seen under Wood’s light. The authors classified melasma

according to their Wood’s light findings into four different

types: epidermal, dermal, mixed, and Wood’s light inappar-

ent. Patients with mixed-type melasma showed color

enhancement in some areas, but not in others. Melasma in

patients with darker complexions (skin types V and VI)

was more evident in visible light than under UV light,

hence the Wood’s light inapparent type. The pathology in

this latter group of patients was consistent with dermal-

type melasma. The location of pigmentation was confirmed

histologically. Wood’s light may serve an important thera-

peutic and prognostic function for cases of melasma, as

those involving predominantly epidermal melanin may well

respond more favorably to bleaching agents and other

topical remedies.
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Infections

Bacterial

Pseudomonas

Wood’s light examination allows early detection of

Pseudomonas skin infections, especially in burn wounds.

Pathogenic forms of Pseudomonas produce a pigment

known as pyoverdin or fluorescein which shows green

fluorescence under Wood’s light. Fluorescence is detected

when the bacterial count approaches 105/cm2, the number

required for infection.17 Prompt detection, of course, allows

for immediate treatment for this potentially serious infec-

tion. Both false positive and false negative rates have been

demonstrated to be rather low.18 In ecthyma gangrenosum,

for example, saline can be injected into the wound and

thenwithdrawn. The solution obtained often shows positive

fluorescence under Wood’s light in a dark room, thus

potentially pointing towards Pseudomonas sepsis many

hours ahead of confirmatory blood culture results. Wood’s

light examination is also useful in other forms of cutaneous

Pseudomonas infections, including folliculitis, which tends

to occur after immersion in swimming pools, hot tubs, or

whirlpools,19 and toe web infection.20 One caveat is that,

if the patient has cleansed the area recently, fluorescence

may not be detected due to the dilution effect.

Erythrasma

Erythrasma is a skin infection which may or may not be

itchy. It is caused by Corynebacterium minutissimum,

which shows coral-red fluorescence upon Wood’s light

examination from porphyrins produced by the organisms.8

This cutaneous infection is most common in the groin

area, and many individuals have some involvement in the

bilateral fourth web spaces of the feet. By identifying the

unique fluorescence pattern, the provider can select the

appropriate antibiotics more readily, thus avoiding delays

in diagnosis.

Propionibacterium acnes

It has long been known that orange–red fluorescence can

be seen within comedones on the face (Fig. 1). The nature

of this fluorescing compound was unknown until Cornelius

and Ludwig21 demonstrated that it was indeed a porphyrin.

Coproporphyrin is the major porphyrin produced by

P. acnes,21,22 while protoporphyrin IX is produced to a

lesser extent.21 In fact, for actinic folliculitis, it is presumed

that sunlight activates these porphyrins with resultant

follicular damage. Facial follicular fluorescence correlates

well with the P. acnes populations.22 Johnsson et al.23

obtained contents of pilosebaceous follicles from indi-

viduals with and without acne lesions and studied the

emission and excitation spectra of the material. They also

concluded that the spectra were similar to that of P. acnes.
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Wood’s light examination of the face can be useful in

patients who fail to respond to oral antibiotics. Comedones

often show yellowish-white fluorescence due to compacted

keratin (Fig. 2).

Fungal

Dermatophytes

Wood’s light examination of the glabrous skin, nails, palms,

and soles is generally not helpful in the diagnosis of true

dermatophyte infections due to the lack of fluorescence.

Conversely, it is particularly useful in the diagnosis of tinea

capitis. The characteristic fluorescence is typically seen in

the broken-off hairs and in the intrafollicular portion when

the hair is plucked.24 Bright-green fluorescence is seen in

Microsporum audouinii and M. canis infections25 (Table 1)

M. distortum, M. ferrugineum, and M. gypseum also

fluoresce. Similarly, Trichophyton schoenleinii, the cause

of favus, fluoresces a faint blue color. T. tonsurans and

T. verrucosum do not produce fluorescence upon Wood’s

light examination. With the exception of T. schoenleinii,

dermatophytes causing fluorescence are generally members

of the Microsporum genus. The fluorescence of these

infected hairs indicates the presence of infection, but does

not generally differentiate the causative organisms, except

for the hints gleaned by the subtle differences in fluorescence

color. The chemical responsible for positive fluorescence is

a pteridine.26 False positive findings include lint, which

appears bright white, scales, ointments, and dried soap.

Tinea versicolor

Wood’s light examination is very helpful in determining

the extent of infection by Malassezia furfur. Yellowish-

white or copper-orange fluorescence can be observed in

active infections.8 Jillson8 felt that Wood’s light is particu-

larly useful in diagnosing the follicular form of this infection

in which bluish-white fluorescence may be observed in the

follicles. The author’s original description best fits the

modern day term Pityrosporum folliculitis for which

Wood’s light can be used to distinguish from other types

of folliculitis.

Disorders of porphyrin metabolism

Wood’s light examination is particularly useful in the

diagnosis of the porphyrias as, depending on the disease,

the Wood’s light user can detect excess porphyrins in teeth,

urine, stool samples, and blood (Table 2). In porphyria

cutanea tarda, for example, the urine from affected patients

shows a bright, pink–orange color when fluorescing under

Wood’s lamp. This reaction can be accentuated by adding

an equal volume of 1.5 N HCl to the test tube. Samples

from liver biopsies will also show fluorescence in this
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Figure 1 (a) Clinical photograph of a subject taken with ordinary light. (b) The same subject photographed with a UV

fluorescence camera. Note the accentuation of pigmentary lesions otherwise inconspicuous under room light. Also remarkable

is the orange–red fluorescence due to porphyrins produced by bacteria observed within hair follicles in the nasolabial fold

Figure 2 (a) Clinical photograph taken with ordinary light and showing an acne vulgaris patient with both inflammatory

lesions and comedones. (b) The same subject taken under Wood’s light showing yellowish-white fluorescence within the

comedonal lesions. The absence of porphyrin fluorescence is the result of partial response to treatment

condition due to the accumulation of porphyrins within

the liver cells. In variegate porphyria, the urine fluoresces

in an acute crisis, while the stool fluoresces even during

periods of remission. Stool samples should be mixed with

equal parts of amyl alcohol, glacial acetic acid, and ether

for best results. The teeth, urine, and bonemarrow fluoresce

red in congenital porphyria or Gunther’s disease. In erythro-

poietic protoporphyria, the red blood cells transiently
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fluoresce under fluorescence microscopy, while the urine

does not.27 Alternatively, a biochemical screening test

employing a mixture of ether, glacial acetic acid, and

hydrochloric acid can also be performed.28 An excess

of protoporphyrin and coproporphyrin in erythropoietic

protoporphyria results in an intense red fluorescence.28

Erythrocyte protoporphyrin may also be above normal

levels in lead poisoning and anemic states;28 however,
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Table 1 Characteristic fluorescence of dermatophytes

Organism Color of fluorescence

Microsporum audouinii Blue–green
M. canis Blue–green
M. ferrugineum Blue–green
M. distortum Blue–green
M. gypseum (some variants) Dull yellow
Trichophyton schoenleinii Dull blue

Table 2 Characteristic fluorescence observed in the principal
porphyrias

Diagnosis Sample Color of
fluorescence

Erythropoietic porphyria RBC, urine, teeth Red–pink
Erythropoietic RBC, feces, gall Red–pink

protoporphyria stones
Hepatoerythropoietic RBC, feces, urine Red–pink

porphyria
Porphyria cutanea tarda Urine, feces Red–pink
Variegate porphyria Urine, feces Red–pink

RBC, red blood cells.

photosensitivity does not occur in these two conditions.

Metabolites accumulated in acute intermittent porphyria

(δ-aminolevulinic acid (δ-ALA) and porphobilinogen) have

not yet become porphyrins and thus fluorescence is not

observed in this condition.24,27

Phototesting

Jillson8 reported the use of Wood’s light in photopatch

tesing when other higher output UVA sources were not

available. Due to its rather low output, the Wood’s lamp

is not recommended for photopatch testing by the British

Photodermatology Group.29 Irradiation times needed to

deliver the 10 J/cm2 can easily exceed 2 h.

Miscellaneous uses

Chemical peeling
Matarasso et al.30 reported that, by adding salicylic acid

(at a ratio of 1 : 5) or fluorescein sodium (ratio 1 : 15) to

20% trichloroacetic acid or 70% glycolic acid, fluorescence

can be observed during the time of a chemical peel.

Upon Wood’s light illumination, salicylic acid yields green

fluorescence, while fluorescein fluoresces yellow–orange.

The authors assert that this technique helps to avoid

overcoating of the solution and ensures that all areas are

treated evenly.30
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Lawrence et al.31 reported the use of Wood’s light to

predict the outcomes of Jessner’s and 70% glycolic acid

peels for melasma. Given that epidermal melasma, which

theoretically demonstrates contrast enhancement when

examined by Wood’s light, should respond more readily to

topical treatments and chemical peels, the authors hoped

they could identify a subset of patients more likely to

respond to these peels. In their series, contrast enhancement

was observed in 12 out of 16 patients; however, patients

with contrast enhancement paradoxically did not fare better

than patients who did not show such enhancement. It was

hypothesized that this finding could best be explained by

assuming that mixed-type melasma, which also shows at

least some contrast enhancement, may be more common

than previously thought.31

Detection of semen on the skin
A little known and potentially useful fact is that semen on

the skin shows fluorescence when examined by Wood’s

light. This fluorescence may be negative or appear very

faint after 28 h and the color of the fluorescence is similar

to that of urine. While Wood’s light examination is not

diagnostic for sexual abuse in any regard, it may help the

medical examiner locate areas where semen might have

been present, thus directing careful swabbing towards

potentially higher yield areas so that more sensitive laborat-

ory techniques can be performed.32

Fluorescence from medications
Topically applied tetracycline hydrochloride demonstrates

a coral red fluorescence which changes to yellow after

a few minutes under Wood’s lamp examination. This

knowledge has proved useful for studying the transfer of

topically applied medications to other body sites.33 The

yellow fluorescence of the lunulae34 and the nails35 has

also been observed in patients taking oral tetracycline. This

fact can be helpful in distinguishing tetracycline-induced

nail pigmentation from other causes of yellow nails.34

Interestingly, however, quinacrine hydrochloride (Atabrine)

also results in yellow–green nail fluorescence.36 While little

used in this way,Wood’s light could be helpful inmonitoring

the compliance of patients taking such oral agents. Wood’s

lamp examination of the skin normally yields a negative

finding.34,37

To monitor the effectiveness of topical applications
Protective creams are useful for factory workers when

gloves cannot be used. Recently, Wigger-Alberti et al.38

reported the usefulness of Wood’s light examination to

monitor how workers apply protective creams to their

hands. In this study, 1% vitamin A acetate was added to

the cream in order to obtain fluorescence when examined

with Wood’s light. Their study confirmed that there were
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skip areas on which protective creams were not applied.

These areas correlated with sites where irritant contact

dermatitis usually developed. Recently, Gaughan and

Padilla39 reported the use of fluorescent dye and UV

photography to evaluate the adequacy of sunscreen applica-

tion. In their report, several sites on the head and neck

area were neglected or the sunscreen was improperly

applied. Unfortunately, subjects with a known history of

skin cancer or who were of fair skin types did not fully

understand their risk and applied sunscreen inadequately.

The use of this method for both applications is very helpful

in educating people about common mistakes.

Therapeutic use
Wood’s lamp has also been used occasionally as a power-

fully suggestive placebo treatment for warts in pediatric

patients. While warts are well known to undergo spontan-

eous remission, the use of Wood’s light in this manner is

otherwise harmless and painless.40

Photodynamic diagnosis

The recent development of photodynamic therapy of

cancers has emphasized a long-standing clinical need to

quantify concentrations of cytotoxic drugs. Based on the

fact that δ-ALA-derived porphyrins preferentially accumu-

late in neoplastic tissues, Fritsch et al.41 reported the use

of topical δ-ALA and Wood’s lamp to delineate the margin

of recurrent basal cell carcinomas. 20% ALA ointment

was applied to the tumor and left on for 4–6 h under

occlusion allowing protoporphyrinogen IX to accumulate,

after which the area was illuminated withWood’s light. The

tumor emitted bright-red fluorescence. These fluorescence-

positive areas proved to be basal cell carcinomas on

histologic examination. This photodynamic diagnosis has

proved useful in other conditions, including solar ker-

atosis,42 Bowen’s disease, squamous cell carcinoma,43 and

extramammary Paget’s disease.44 This technique, when

perfected, will be of great help to physicians taking care

of skin cancers. It seems likely that additional specific,

noninvasive, and useful optical techniques will be developed

in the next decade.

Conclusions

Wood’s lamps are small, durable, inexpensive, safe, and

very easy to use. The greatest use lies in the detection and

classification of sometimes subtle pigmentary conditions,

together with the detection of dermatophyte and excess

porphyrin fluorescence. They also provide quick results

which can be quite valuable in certain situations such as

burn wound infection. Their use seems to have broadened

slightly over time as both diagnostic and investigational

International Journal of Dermatology 1999, 38, 801–807 © 1999 Blackwell Science Ltd

tools. In short, the great utility of Wood’s light stems from

its ease of use, confirming the dictum that simple, helpful

devices in medicine endure.
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