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Abstract

Background: There is upcoming evidence that dermoscopy
facilitates the in vivo diagnosis of skin infections and infesta-
tions. As such, dermoscopy connects the research fields of
dermatologists and entomologists, opening a new research
field of ‘entodermoscopy’. Objective: To provide an over-
view on the current applications of entodermoscopy. Meth-
ods: Systematic review of the English- and German-lan-
guage literature by searches of Medline, Medscape and
abstracts of the 1st World Congress of the International Der-
moscopy Society. Results: Dermoscopic patterns have been
described for viral warts, molluscum contagiosum, scabies,
pediculosis, tinea nigra, tungiasis, cutaneous larva migrans,
ticks and reactions to spider leg spines. Besides the diagnos-
tic role of dermoscopy, there is increasing evidence that it

can also assist in the monitoring of treatment efficacy for
some of these conditions. Conclusion: Although most of the
current available literature is based on single observations
and small case studies rather than controlled trials, an in-
creasing interest in this field can be observed.

Copyright © 2008 S. Karger AG, Basel

Introduction

Viral warts, mollusca contagiosa, scabies and pedicu-
losis are ubiquitous skin infections or infestations affect-
ing worldwide millions of humans per year. Others, such
as tungiasis, cutaneous larva migrans (CLM), tinea nigra
or ticks are limited to certain geographic areas [1]. How-
ever, due to the frequency of worldwide travel, it might be
expected that individuals presenting with these condi-
tions outside the usual geographic area will be increas-
ingly seen in clinical practice.
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Delayed and incorrect diagnosis of infectious diseases
hasa considerable impact on the health care system, caus-
ing significant spread of disease with its consequence of
rising morbidity and drug resistance, respectively. The
diagnosis of skin infections is usually based on specific
clinical features, sometimes combined with microscopic
or other laboratory investigations [1-3].

This said, it must be admitted that the latter investiga-
tions are not always available in private practice. Because
referring patients to specialized centers for microscopic
or laboratory examinations may not only be time-con-
suming (due to hospital waiting lists), but also incur high
costs, the so-called ‘ex adjuvantibus’ treatment, based
solely on the clinical suspicion of a skin infection, is un-
fortunately a common practice. The latter factor, along
with the over-the-counter use of antimicrobial medica-
tions is thought to be, at least partially, responsible for an
increasingly observed drug resistance of human para-
sites, promoting the vicious cycle of spread and resistance
of human skin infections [2].

Dermoscopy is a noninvasive technique that gained
popularity for the diagnosis of pigmented and nonpig-
mented skin tumors because it improves the diagnostic
accuracy compared to the naked eye examination [4]. The
dermatoscope, a modified magnifying lens, renders the
skin surface translucent and allows the visualization of
submacroscopic structures located in the epidermis and
upper dermis [5]. For this reason, dermoscopy is gener-
ally regarded as a link between the clinical (macroscopic)
and histopathologic (microscopic) examination. New
generations of commercially available hand-held derma-
toscopes operate at 10-fold magnification, are relatively
inexpensive, can be easily placed in the doctors pocket
and allow a rapid examination of the skin [6]. Many new-
er devices use cross-polarized light to visualize cutane-
ous structures, and as such do not require direct physical
contact between the optical lens and the skin. In this way,
they can be employed without the risk of possible trans-
fection, although this risk is generally considered low
even with traditional oil-immersion (contact) dermato-
scopes [7-9]. The factors listed above may explain why
dermoscopy, apart from its classical application for the
diagnosis of skin tumors, has also recently become popu-
lar for the in-vivo diagnosis of infectious skin conditions
[10].

Among a range of skin infections and infestations,
specific dermoscopic patterns have been described for
viral warts, molluscum contagiosum, scabies, pedicu-
losis, tinea nigra, tungiasis, CLM and ticks. Besides
the diagnostic role of dermoscopy, there is increasing
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evidence that it can also assist in the monitoring of
treatment efficacy for some of these infectious condi-
tions.

In this article, we provide an overview of the dermo-
scopic features of skin infections or infestations based on
the current literature and our personal experience.

Search Strategy and Selection Criteria

Data for this review were identified by searches of
Medline, Medscape and published abstracts of the Ist
World Congress of the International Dermoscopy Soci-
ety held on April 27-29th, 2006 in Naples, Italy. All ar-
ticles that have been published until the 1st March 2007
were included. Search terms (in alphabetic order) were
‘cutaneous larva migrans’, ‘cutaneous infection’, ‘derma-
toscopy’, ‘dermatoscopic’, ‘dermoscopy’, ‘dermoscopic’,
‘drug resistance’, ‘epiluminescence microscopy’, ‘head
lice’, ‘human parasites’, ‘infection’, ‘infectious’, ‘ixodes
ricinus’, ‘molluscum contagiosum’, ‘pediculosis’, ‘phthi-
rius pubis’, ‘scabies’, ‘tick’, ‘tinea nigra’, ‘tungiasis’, ‘ver-
ruca), and ‘viral wart’. Only English- and German-lan-
guage papers were reviewed.

Viral Skin Infections

Viral Warts

Cutaneous warts are common benign epidermal pro-
liferations caused by various strains of the human papil-
loma virus. According to their anatomic location, warts
are commonly classified as verruca vulgaris (common
warts, typically involving human papilloma virus strains
2 or 7), verruca plantaris or palmaris (plantar or palmar
warts, strains 1, 2, 4), plane warts (strains 3, 10) and con-
dyloma acuminata (anogenital warts, strains include 6,
11, 42, 43, 44). Although their diagnosis is usually based
on typical clinical features, clinicians may sometimes be
confronted with features that overlap with other skin le-
sions or that make an accurate diagnosis based on solely
clinical grounds difficult.

Plane Warts

The dermoscopic hallmark of plane warts are regu-
larly distributed, tiny, red dots on a light brown to yellow
background (fig. 1a). The red dots correspond histopath-
ologically to the apices of capillaries in the papillary der-
mis, and are referred to as dotted vessels in the literature
[11-14]. In our experience, these features are helpful to
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Fig. 1. a Dermoscopy of plane wart revealing tiny dotted (pin-
point) vessels on a light brownish background. b Dermoscopy of
verruca vulgaris. The dotted vessels are larger than in plane warts
and located in the centre of the papillae (frogspawn). ¢ Dermos-
copy of verruca palmo-plantaris typically shows dots and brown

distinguish plane warts from acne cysts or inflamed hair
follicles, which by contrast, typically reveal a central
white to yellow pore corresponding to the comedo or pus
within the hair follicle opening.

Verruca Vulgaris

Dermoscopically, verruca vulgaris displays multiple
densely packed papillae, each containing a central red dot
or loop, which is surrounded by a whitish halo. This com-
bination of features gives an appearance reminiscent of
frogspawn. In contrast to plane warts, the dotted vessels
are usually larger and often associated with hemorrhages.
The latter appear as irregularly distributed, small, red to
black to brown tiny dots or streaks (fig. 1b) [1-14]. These
features are helpful to reassure an eventually clinical

16 Dermatology 2008;216:14-23

to red streaks that correspond to hemorrhages. d Dermoscopy of
callus. Note the central bluish to reddish structureless area, which
can help in selected cases to distinguish callus from warts. Origi-
nal magnification X10.

doubtful diagnosis, for example in cases of irritated or
subungual/periungual warts.

Verruca Plantaris

Plantar warts usually lack dotted or looped vessels.
The dermoscopic diagnosis is based on the presence of a
verrucous, yellowish structureless area exhibiting a vari-
able number of irregularly distributed red to brown to
black dots or linear streaks (hemorrhages), which are
thought to be caused by the chronically high vascular
pressure at plantar sites (fig. 1c). These hemorrhages are
a helpful criterion to distinguish plantar warts from cal-
lus due to chronic friction, which lacks blood spots, but
instead typically reveals central reddish to bluish struc-
tureless pigmentation (fig. 1d) [15-18]. Supplementary,
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Fig. 2. a Dermoscopic view of genital wart revealing a white reticular network pattern. b Clinical image of mol-
luscum contagiosum. ¢, d Dermoscopy of molluscum contagiosum as shown in b reveals a central polylobular
amorphous structure surrounded by linear telangiectasias. Original magnification X10.

plantar warts should be always considered in the differ-
ential diagnosis of highly aggressive acral melanoma. In
the latter, specific dermoscopic patterns such as pigmen-
tation on the ridges (parallel ridge pattern) are highly
specific and should always raise the index of suspicion.
Despite the diagnostic impact, the presence of hemor-
rhages and vascular pattern may be also useful in moni-
toring the efficacy of the treatment of viral warts. That is,
the disappearance of these patterns predict, in our per-
sonal experience, a cure or at least a low risk of recur-
rence.

Verruca Genitalis

To date, there is lack of literature describing the der-
moscopic pattern of genital warts. However, in our expe-
rience genital warts exhibit a mosaic pattern consisting
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of a white reticular network surrounding central small
islands of unaffected mucosal skin (fig. 2a).

Molluscum Contagiosum

This skin infection is caused by a highly contagious hu-
man specific poxvirus. Dermoscopically, molluscum con-
tagiosum displays a central pore or umbilication in asso-
ciation with polylobular white to yellowish amorphous
structures, whicharesurroundedbylinear, fineandblurred
telangiectasias (‘corona’™like vessels; fig. 2b-d) [19, 20].
These features are highly diagnostic allowing to differenti-
ate molluscum contagiosum from many other skin lesions
with high confidence. The rapid, noninvasive examination
with the dermoscope appears useful especially in pediatric
dermatology but also for patients with immunosuppres-
sion, in whom mollusca often appear clinically atypical.
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Fig. 3. a Clinical image of tinea nigra located on the sole. b Tinea nigra is a superficial mould infection that can
be easily removed with a curette. ¢ Dermoscopically, superficial fine, wispy, light brown strands or ‘pigmented
spicules’ are seen, which do not follow the furrows and ridges of the glabrous skin. Original magnification
X10.

Fungal Infections

Tinea Nigra

Tinea nigra is a superficial mould infection caused by
Phaeoannellomyces werneckii, also known as Exophiala
werneckii, Exophiala phaeoannellomyces, or Cladospori-
um werneckii. Infection commonly affects the glabrous
skin of children or young adults living in or traveling to
tropical or subtropical areas of South and Central Amer-
ica, Asia, and Africa. Clinically, tinea nigra palmaris or
plantaris usually presents as a gradually enlarging, irreg-
ular brown to black macule, which can mimic melano-
cytic lesions, including acral melanoma (fig. 3a, b). How-
ever, in contrast to acral melanocytic lesions the dermos-
copy of tinea nigra shows superficial fine, wispy, light
brown strands or ‘pigmented spicules’, which form an al-
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most reticulated-appearing patch (fig. 3c). Furthermore,
the pigmentation does not conform to the furrows or ridg-
es of the volar skin, as is typically the case for acral mela-
nocytic skin lesions [21, Hawfield et al., unpubl. obs.].

Human Parasites

Scabies is caused by a skin infestation with the mite
Sarcoptes scabiei var. hominis, which is a ubiquitous hu-
man ectoparasite. The leading clinical symptom is pruri-
tus associated with cutaneous, often eczematous features.
Because these clinical manifestations are highly unspe-
cific, the clinical diagnosis should be confirmed by the
traditional ex vivo identification of the mite, its eggs, or
feces in skin scrapings under light microscopy.

Zalaudek et al.



Fig. 4. a Unusual clinical presentation of scabies involving the
face, occurring in a patient with poorly controlled diabetes mel-
litus. b While clinically the small red papule on the nose seems
unspecific, dermoscopy allows the immediate identification of
the mite at the end of the burrow. Inset Schematic drawing of the
dermoscopic appearance of the mite. The anterior part is visible
as abrown triangle, while the mites’ posterior body is translucent.
Original magnification X10.

Argenziano et al. [22] were the first reporting on the
utility of dermoscopy in diagnosing scabies. In their
study, they found in 93% of patients affected by Sarcoptes
scabiei var. hominis repetitive dermoscopic findings of
small dark brown triangular structures located at the end
of whitish structureless, typically curved or wavy lines,
giving an appearance reminiscent of a delta-wing jet with
contrail (fig. 4). On microscopic examination, the brown
triangle corresponds to the pigmented anterior part of
the mite (i.e. the mouth parts and the two anterior pairs
of legs), while the posterior part including the abdomen
and hind legs appear translucent and are subsequently
not seen by dermoscopy. By contrast, the burrow of the
mite correlates dermoscopically to the contrail feature
eventually revealing multiple small brown dots, with the
latter corresponding to fecal pellets. Subsequent investi-
gations confirmed these previous findings and demon-
strated the utility of dermoscopy in the diagnosis of sca-
bies [23-26]. In a further recent trial comparing the der-
moscopic diagnosis of scabies with the traditional ex vivo
microscopic examination, it has been shown that der-
moscopy achieves not only comparable high diagnostic
sensitivity values as the standard ex vivo diagnosis (91 vs.
90%, respectively), but also improved the diagnostic skills
for making treatment decisions even among inexperi-
enced clinicians [27]. Despite this, dermoscopy was also
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significantly less time-consuming than the ex vivo mi-
croscopic examination. Our experience confirms these
results and dermoscopy is already today an established
diagnostic procedure for the diagnosis of scabies in most
of our departments.

Treatment Monitoring

The disappearance or healing of all existing lesions, no
formation of new lesions, and the inability to detect any
dermoscopic ‘jet with contrail” features on the entire cu-
taneous surface herald successful treatment. Of note, the
clinical symptom of itch may persist for 4-6 weeks after
successful eradication of the scabies mite [28, 29].

Tungiasis

Tungiasis is an endemic skin infestation caused by the
sand flea Tunga penetrans. The female flea penetrates and
imbeds into the epidermis, nourished from the blood of
the dermal vascular plexus. This parasite is mainly dis-
tributed in the tropical regions of South and Central
America, Africa, Asia and the Caribbean Islands, where
its clinical manifestations are well recognized. By con-
trast, tungiasis outside endemic areas is rare and subse-
quently, its clinical features are less recognized and may
cause delayed diagnosis of infestations with tunga pene-
trans with its related risk of secondary bacterial infec-
tions and inflammation. However, the facilities of world-
wide travels suggest that individuals presenting with
tungiasis outside the usual geographic area will be in-
creasingly seen in clinical practice.

In these situations, dermoscopy guides to the correct
diagnosis by revealing typically a white to light brown to
flesh colored nodule with a central targetoid brownish
ring surrounding a black central pore, which corresponds
to the posterior part of the flea’s exoskeleton. Sometimes,
a grey blue blotch can be additionally seen which is
thought to correlate with the abundance of eggs in the
parasite’s abdomen (fig. 5a, b) [30-32].

Cutaneous Larva Migrans

CLM, or creeping eruption, is caused by various animal
hookworm (helminths) species such as Ancilostoma bra-
ziliense, Ascaris suum, Bunostomum phlebotum, to name a
few, which are acquired by direct contact with soil con-
taminated with dog or cat feces. The larva typically pene-
trates and burrows within the skin of the foot. In a report
by Elsner et al. [33], the larva of CLM was detected by der-
moscopy at 40 X magnification, but in another study of 18
patients, the diagnosis of CLM was established by history
and clinical examination, and only one larva was visual-
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Fig. 5. Clinical (a) and dermoscopic features (b) of tungiasis. Dermoscopically, a whitish to light brown nodule
with a central targetoid-appearing pore can be seen, which corresponds to the posterior part of the fleas’ exo-
skeleton. Clinical () and dermoscopic image (d) of CLM. Dermoscopic view of the body of the parasite reveals
brownish to yellow segments. Original magnification X10.

ized within one lesion in one patient by dermoscopy [34].
However, in this latter study dermoscopy was limited to a
standard 10X magnification, which could account for the
low sensitivity in detecting larva. The efficacy of dermos-
copy for the diagnosis of CLM has therefore not been ad-
equately established, and further reports (using standard
and high magnification) are needed.

In our own unpublished observations, we have found
dermoscopy a useful adjunct for the diagnosis of the
hookworm. In a recent case, the characteristic clinical
features and symptoms of CLM were encountered, which
suggested the diagnosis (fig. 5¢, d). Nonetheless, dermos-
copy revealed translucent brownish structureless areas in
a segmental arrangement, which corresponded to the
body of the larva, while the empty burrow revealed red-
dotted vessels on dermoscopy.

20 Dermatology 2008;216:14-23

Pediculosis Capitis and Pubis

Pediculus humanis capitis and Phthirus pubis are
worldwide ectoparasites causing thousands of infesta-
tions per year. Dermoscopy allows a rapid and reliable
diagnosis of these infestations by permitting the identifi-
cation of the lice itself or the nits fixed to the hair shaft
(fig. 6a, b). It has been recently reported that nits contain-
ing vital nymphs could be dermoscopically distinguished
from empty nits and so-called pseudo-nits, such as hair
casts, debris of hair spray or gel, or scales from sebor-
rheic dermatitis. In vivo dermoscopy of nits containing
nymphs reveals ovoid, brown structures while the empty
nit cases are translucent and typically show a plane and
fissured free ending. In contrast, pseudo-nits are not at-
tached to the hair shaft and appear dermoscopically as
amorphous, whitish structures. The dermoscopic differ-
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Fig. 6. a Dermoscopic view of P. pubis. b Dermoscopy of nits fixed to the hair shafts. Vital nits reveal an ovoid
shape and a brown color, while empty nits have a flat end and are translucent. ¢ Dermoscopy of the tick I. rici-
nus fixed in the skin. d Dermoscopy after incomplete removal of the tick. Remnants of the anterior part of the
tick (head and pair of anterior legs) are recognizable in the skin. Original magnification X10.

ences between vital and empty nits also appear useful in
monitoring treatment efficacy, in that the presence of vi-
tal nits should lead to a continuation or modification of
therapy [35, 36]. The utility of dermoscopy in the diagno-
sis of pediculosis capititis has been recently confirmed by
alarger series of patients by Scanni and Bonifazi [37], who
also introduced the term ‘entodermoscopy’.

Other Indications

Ixodes Ricinus

I. ricinus is a human parasite transmitting various in-
fections, such as Lyme borreliosis or ehrlichiosis, to name
just a few. Ticks are often small (less than 1 mm) and in
clinically doubtful situations, dermoscopy provides a
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convenient magnification and confirmation of the diag-
nosis. I. ricinus exhibits dermoscopically the double pair
of anterior legs protruding from the surface of the skin,
while the chitinous body is seen as a brown to grey trans-
lucent ‘shield’ with pigmented streaks (fig. 6¢) [38]. Fur-
thermore, dermoscopy is useful to detect whether the tick
has been completely extracted from the skin, since in-
complete removal reveals parts of the ticks head (includ-
ing mouthparts), which appear dermoscopically as brown
to black to grey areas of pigmentation (fig. 6d).

Spider Leg Spines

Recently, dermoscopy has been also found to aid the
diagnosis of pruritic erythematous papules between the
fingers caused by cutaneous reaction to spider spines of
Brazilian black tarantula (Grammostola pulchra) clini-
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Fig. 7. a Clinical image of lupus vulgaris located on the face.
b Dermoscopically, an orange to golden pigmentation along with
focused linear telangiectasias are seen. In addition, whitish re-
ticulated streaks and surface scaling can be appreciated. Original
magnification X10.

cally mimicking scabies. In this case, dermoscopy re-
vealed small black spines compatible with spider leg
spines instead of the ‘jet with contrail” features typically
seen in scabies [39].

Lupus Vulgaris

Lupus vulgaris is rare, but the most common, chronic
progressive and destructive form of cutaneous tubercu-
losis (Mycobacterium tuberculosis) in tuberculin-positive
individuals. The clinical presentation is variable and
ranges from mostly solitary, smallnodulestolarge plaques
with a predilection for the head and neck. Typical is the

gelatinous consistency of lesions, which is known as the
apple jelly sign.

Although there is lack of literature on dermoscopic
pattern seen in cutaneous tuberculosis, we have recently
observed in 4 patients affected by lupus vulgaris, repeti-
tive dermoscopic patterns of an orange to golden back-
ground pigmentation along with focused linear tel-
angiectasias and an overlying whitish hue or whitish
reticulated streaks (fig. 7). Certainly, this preliminary
observation needs further confirmation on a larger series
of cases.

Conclusion

Entodermoscopy has opened a new and interesting
tield connecting entomology, infectiology and dermatol-
ogy, despite representing a fast and easily applicable non-
invasive aid for the clinical diagnosis of many skin infec-
tions and infestations. In times of an increasing use and
subsequent increasing accessibility of dermoscopy in the
daily practice of many clinicians, this tool has the poten-
tial to expand its application from diagnosing skin tu-
mors to skin lesions in general dermatology. We have
aimed to provide the reader with a comprehensive over-
view on the current literature on this topic and with the
most typical examples of the current applications of der-
moscopy in the field of skin infections. Nevertheless, the
most effective way for the clinicians to become familiar
with the dermoscopic features remains the use of der-
moscopy in everyday clinical practice.
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