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PHOTO ROUNDS

A boy came to the office with a rash
and progressively severe itching
for approximately 2 months

(FIGURE 1). Examination showed an
excoriated generalized papular eruption,
including some urticarial-type papules
and chronic eczematoid changes near the
waist, axillae, hands, and wrists. 

His grandmother, with whom he
spends most weekends and a lot of time
after school, also has had a rash and pro-
gressive itch for approximately 3 weeks.
One feature of the dermopathy observed
clinically, first located by hand lens
examination and then confirmed by der-
moscopy, is depicted in FIGURE 2.

z What is your diagnosis?

Itching and rash in a boy 
and his grandmother

FIGURE 1

Excoriated eruptions

Clinical presentation: Pruritic dermatosis near the
waist, axillae, wrists, and hands.

FIGURE 2

Dermoscopic photograph of the dermatosis

Dermoscopic photograph illustrating a suggestive feature of the dermatosis. A scalp hair is included in the
photograph to provide relative size.

                                                        



z Diagnosis: Scabies
The boy and his grandmother both have
scabies, an infectious disease—in fact, the
first human disease proven to be caused by
a specific agent.1 Sarcoptes scabiei var
hominis, or scabies, is a mite in the arach-
nid class.2 In some states and localities, sca-
bies cases or scabies outbreaks are
reportable to the public health department.  

The cardinal symptom of scabies is
pruritus. The itch, especially with initial
scabietic infestation, may be gradual in
onset.3 Physical examination findings can
vary from subtle and nonspecific to over-
whelming and distinctive. Scabies can also
mimic other dermopathies, complicating
diagnosis. Undiagnosed and untreated,
scabies can last a protracted period. 

The dermopathy may be characterized
by urticarial-type papules, vesicles,
eczematoid change, excoriation, and bac-
terial superinfection, especially in chil-
dren. Nodules may be present, particular-
ly on the penis and scrotum. These may
last for months after the infestation has
cleared.3 The most commonly involved
areas include fingers and finger webs,
wrist folds, elbows, knees, the lower
abdomen, armpits, thighs, male genitals,
nipples, breasts, buttocks, and shoulder
blades.3,4 In young children, scabies may
be found anywhere, including palms,
soles, face and scalp. 

Affliction of multiple family members
and finding dermatitis in these distinctive
locations is helpful in diagnosis. Finding
the mites’ burrows is considered pathog-
nomonic because other burrowing dis-
eases (eg, cutaneous larva migrans) are
easily distinguished clinically.4 Extensive
excoriation is a clinical clue to look for
burrows.3

Transmission usually skin-to-skin
Scabies is generally transmitted by pro-
longed skin-to-skin contact, such as occurs
in families or during sexual contact. It is
possible to acquire scabies infestation via
contaminated items of clothing or bed
linens, but this is not regarded as a signifi-
cant route of transmission.3 Transmission

by casual contact, such as a handshake or
hug, is unlikely.

Infestation with the S scabiei mite,
referred to as scabies in man, is termed
“mange” in other mammals known to host
the mite (dogs, cats, rabbits, cattle, pigs,
and horses). Mites from one host species
generally do not establish themselves on
another species, and thus are referred to as
varieties, variants, or forms. Humans devel-
op a transient dermopathy from infestation
by animal scabies, but such infestations are
mild and disappear spontaneously unless
the person is in frequent contact with the
infested animal.3,4

Differential diagnosis
The differential diagnosis of scabies—a
great masquerader—is extensive, and
includes atopic dermatitis, contact der-
matitis, impetigo, insect bites, vasculitis,
neurodermatitis, folliculitis, prurigo nodu-
laris, psoriasis (crusted scabies), and a host
of other dermopathies.3,4

z Confirming the diagnosis
Finding the causative mite, its ova (eggs),
or scybala (feces), confirms the diagnosis,
although failure to find these does not rule
out scabies. Papules or burrows that have
not been excoriated are best for obtaining
preparations for microscopic examina-
tion.3 Burrows may be found with naked-
eye inspection, although use of a hand-held
magnifier and good illumination make
finding burrows easier.

Dermoscopy
Dermoscopy, performed with an oto-
scope-like, illuminated magnifier
designed for skin assessment, provides
reliable confirmation of S- or Z-shaped
burrows. During dermoscopy, carefully
examining the distal end of the burrows
in the skin may reveal the “triangular
black dot” of the scabies mite (FIGURE 2,
top right)—the head of the mite.5 The
body of the mite—light in color and
oval—is not visible even with the most
careful dermoscopic examination. The

Scabies is a great
masquerader that
mimics other 
dermopathies—
such as impetigo,
vasculitis, insect
bites, psoriasis—
complicating 
diagnosis
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“black dot” of the mite may be visible
with careful inspection with a hand lens.
In the appropriate clinical setting, dermo-
scopic identification of an unequivocal
burrow with the dark “triangle sign” at
one end is diagnostic for scabies. When a
digital photograph obtained through the
dermatoscope is magnified, the distal end
of the burrow (FIGURE 3) reveals the tri-
angular head parts of the mite and the
body within the burrow. This body is not
evident with dermoscopy alone; the addi-
tional magnification via photography
allows its visualization. 

Scabies mount
In instances where the physician is going to
make an institution-wide recommendation
with major ramifications, it is wise to pos-
itively identify the mite. A scabies mount
performed at the location of the triangular
dot will readily provide a mite for identifi-
cation. Scabies mounts are prepared via a
very superficial shave technique without
anesthesia. The skin flakes are transferred
to a slide and a drop of mineral oil is
added. Alternatively, a drop of mineral oil
can be placed on the skin and a superficial
sample obtained. 

Note that this technique differs from
that of potassium hydroxide (KOH)
preparation for fungal identification. The
scabies mount technique is more like a
superficial shave biopsy (with the knife
blade parallel to the skin) than a KOH
preparation (blade dragged along the skin
surface more perpendicular to the skin).
Microscopic examination of each slide
reveals a mite (FIGURES 4 AND 5). 

In our patient, 3 burrows were identi-
fied with a hand lens and confirmed by
dermoscopy. In 2 burrows, the triangular
dots were transferred to slides by doing a
very superficial shave (without anesthesia)
of the stratum corneum with a number 15
blade and handle. The material was placed
on a slide, a drop of mineral oil added, 
and the slide examined microscopically
(FIGURES 4 AND 5). These dermoscopically
guided preparations each yielded a mite
and little other debris. 

Itching and rash in a boy and his grandmother s

During dermoscopy,
the distal end of
the burrow may
reveal the 
triangular black
dot of the mite’s
head—the body 
is not visible via
dermoscopy
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FIGURE 3

Magnification

“Blow up” of upper right (mite) portion of digital
image in Figure 2, showing the dark head parts
and ovoid pink body of the mite in the burrow.

FIGURE 4

Scabies mite

A “whole” mite swimming in mineral oil 
on the slide.

FIGURE 5

Mite, ova, and feces

Diagnostic mineral oil scraping that “unroofed”
the mite, with feces (small pellets) and 3 ovoid
eggs evident.

                            



Ink test
The “ink test” is another adjunct to help
identify burrows. A nontoxic, water-
soluble felt-tip marker is rubbed over an area
suspected of having burrows. After waiting a
few moments for the ink to sink into the dis-
rupted stratum corneum overlying burrows,
the ink is washed off, leaving an ink-demar-
cated burrow to examine.4 This can be per-
formed as an adjunct to dermoscopy.5

z The course of scabies 
The mite’s life cycle
There are 4 stages in the mite’s life cycle: egg,
larva, nymph, and adult. Female mites
deposit 2 to 3 eggs per day as they create
their burrows. The eggs are oval, 0.1 to 0.15
mm in length, and hatch in 3 to 8 days. The
resultant larvae migrate to the skin surface
and burrow into the intact stratum corneum
to construct almost invisible, short burrows
called molting pouches. 

The larvae progress through 2
nymphal stages before a final molt to the
adult stage. Larvae and nymphs live in
molting pouches or in hair follicles. They
appear similar to adults except for smaller
size and, during the larval stage, 3 pair of
legs. Adult female mites are 0.3 to 0.4 mm
long and about 0.25 to 0.35 mm wide,
about twice the size of males. Mating
occurs when a male penetrates the molting
pouch of the adult female. Impregnated
females then extend their molting pouches
to form the characteristic serpentine bur-
rows, laying eggs in the process. The total
period to progress from egg to the gravid
female stage takes 10 to 14 days. The
impregnated females spend the remaining
2 months of their lives in burrows.3,4

The mites live in and on the stratum
corneum, burrowing into but never below
the stratum corneum. The burrows appear
as raised, serpentine lines varying from a
few millimeters up to several centimeters
long. Transmission occurs by the transfer
of ova-bearing females.3,4

Cause of the rash and itch
The mites do not “bite.” Instead, the hall-

mark of scabies, when found, are the bur-
rows created by the mites. However, it is
common to see a papular urticarial type
response as an allergic reaction to antigens
associated with the mite itself, its scybala,
and eggs. In fact, after acquiring scabies
for the first time, itch does not appear for
2 to 6 weeks (average, 3 to 4 weeks)
because the host needs to be sensitized to
these antigens.4

It is not until the immunologic reactiv-
ity or sensitization develops that the host
becomes symptomatic and aware of a
problem. This requirement for sensitiza-
tion explains the often gradual onset of
itch. The incubation period is important in
transmission to other individuals during
the asymptomatic phase.3 However, a pre-
viously sensitized host may experience itch
within hours to days after reinfestation.4

z Epidemiology of scabies
Scabies infestations occur in all geographic
areas and climates, and affects people of all
ages and socioeconomic strata.7 For unex-
plained reasons, those with African ances-
try rarely acquire scabies.7

It is most common in those who have
close physical contact with others and,
therefore, disproportionately affects chil-
dren, mothers of young children, sexually
active young adults, nursing home popula-
tions, and those in crowded living 
situations. Scabies is commonplace in
developing countries. It is possible to
acquire scabies after sleeping in unsanitary
bedding. The scabies mite does not carry
other diseases.7

Crusted scabies
Crusted scabies, a rare form of scabies also
known as Norwegian scabies, is an aggres-
sive infestation that usually occurs in
immunodeficient, debilitated, or malnour-
ished persons. Crusted scabies, because of
the huge mite burden, is associated with
greater transmissibility than scabies.7

Interestingly, because of impaired allergic
response or indifference to itch, some of
these patients may exhibit little pruritus.7

The most difficult
job is treating
asymptomatic
contacts—they
often spread the
infection for 4 to 6
weeks before they
develop symptoms
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z Treatment of scabies
Perhaps the most difficult job in treatment of
scabies is treating asymptomatic contacts.
Physicians may be reluctant to prescribe,
and contacts themselves may be reluctant to
take, appropriate treatment. These individu-
als often spread the infection for 4 to 6
weeks before they develop sensitization and
clinical symptoms. Thus, it is essential that
these asymptomatic contacts be treated or a
cycle of reinfestation will be created.3 All
sexual contacts, close personal contacts, and
household contacts from within the preced-
ing month should be examined and treated.8

Permethrin cream. The recommended
treatment by the Centers for Disease Control
and Prevention (CDC) is permethrin cream
(5%) applied to all areas of the body from
the neck down and thoroughly washed off
after 8 to 14 hours. This recommendation
includes careful application under finger-
nails, between toes, and on palms and soles.
Infants may need the face and scalp treated
in addition. Treatment of the face beyond
infancy frequently results in a contact irri-
tant dermatitis. Permethrin is effective and
safe but costs more than lindane.8

Lindane. The CDC guidelines offer 2
alternatives to permethrin. One alterna-
tive, lindane 1% cream or lotion, can be
applied in a thin layer to all areas of the
body from the neck down and thoroughly
washed off after 8 hours. 

Lindane should not be used immediate-
ly after a bath or shower, and should not be
used by persons who have extensive der-
matitis, pregnant or lactating women, or
children aged less than 2 years. Lindane
resistance has been reported, including in
the United States. Seizures have occurred
when lindane was applied after a bath or
used by patients who had extensive der-
matitis. Aplastic anemia following lindane
use also has been reported. Infants, young
children, and pregnant or lactating women
should not be treated with lindane; they can
be treated with permethrin.8

Applying topical treatments. Topical
scabicides should be applied to all skin
from neck down, including intertriginous
areas and the gluteal fold. The medication

needs to be reapplied to hands if the hands
are washed after application. It is advisable
to cut fingernails short before applying
scabicides and to ensure that scabicide is
applied under fingernails. A toothpick can
be used if necessary to assist in application
under nails. In infants and small children,
medication should be applied to face and
scalp, avoiding the periorbital area.6

Other treatments. Ivermectin, the third
treatment recommended by the CDC, can
be administered as a single dose of 200
mcg/kg orally, and repeated in 2 weeks.
Ivermectin is not recommended for preg-
nant or lactating patients. The safety of
ivermectin in children who weigh less than
15 kg has not been determined.8

Some specialists recommend retreatment
after 1 to 2 weeks for patients who are still
symptomatic. Patients who do not respond to
the recommended treatment should be
retreated with an alternative regimen.8

Patients who have uncomplicated sca-
bies and also are infected with HIV should
receive the same treatment regimens as
those who are HIV-negative.8 For patients
with crusted scabies, the optimal regimen is
unknown because no controlled therapeu-
tic trials have been conducted. Expert opin-
ion suggests augmented and combined reg-
imens should be used for this aggressive
infestation. Lindane should be avoided
because of risks of neurotoxicity with
heavy applications.8 Control of scabies 
epidemics (eg, in nursing homes, hospitals,
residential facilities) require treatment of
the entire population at risk.

z Ancillary measures
Scabies mites may survive for a few days
after leaving human skin. Thus, frequent
bed linen changes minimize transmission
via bedding. Hot-water laundry in temper-
atures of 120°F (49°C) kills mites in 10
minutes and is sufficient to disinfect all
bedding, clothing, and washable items.3

Other methods of disinfection include
placing items in a dryer on the hot cycle for
10 to 30 minutes, pressing them with a
warm iron, dry-cleaning, or placing in a

Itching and rash in a boy and his grandmother s

To kill any mites in
the house, change
and wash bed
linens frequently
in hot water and
vacuum carpets
and upholstery 
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sealed plastic bag for 7 to 14 days. Carpets
or upholstery should be vacuumed through
the heavy traffic areas. Fumigation of living
areas and furniture with insecticide is unnec-
essary.6–8 Pets do not need to be treated.6

Children may return to school and childcare
immediately following initial treatment.6

z Follow-up of scabies patient
The boy’s mother is allowed to view the
mites through the microscope, fostering
her accepting the diagnosis and enhancing
the chance for compliance with treatment,
which involves treating the entire family.

Patients should be informed that the
rash and pruritus of scabies may persist for
4 weeks after treatment because scabietic
antigenic material remains until natural epi-
dermal sloughing and turnover occurs.3

When symptoms or signs persist, evaluation
should ensue for faulty application of topi-
cal scabicides and for treatment failure.7 n
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THE JOURNAL OF FAMILY PRACTICE uses 
a simplified rating system called the 
Strength of Recommendation Taxonomy
(SORT). More detailed information can 
be found in the February 2003 issue,
“Simplifying the language of patient care,”
pages 111–120.

Strength of Recommendation (SOR) ratings
are given for key recommendations for readers.
SORs should be based on the highest-quality 
evidence available.

A Recommendation based on consistent and 
good-quality patient–oriented evidence.

B Recommendation based on inconsistent or 
limited-quality patient-oriented evidence.

C Recommendation based on consensus, usual practice,
opinion, disease-oriented evidence, or case series for 
studies of diagnosis, treatment, prevention, or screening

Levels of evidence determine whether a study
measuring patient-oriented outcomes is of
good or limited quality, and whether the results
are consistent or inconsistent between studies.

STUDY QUALITY
1—Good-quality, patient-oriented evidence 
(eg, validated clinical decision rules, systematic reviews 
and meta-analyses of randomized controlled trials
[RCTs] with consistent results, high-quality RCTs, or
diagnostic cohort studies)
2—Lower-quality patient-oriented evidence 
(eg, unvalidated clinical decision rules, lower-quality 
clinical trials, retrospective cohort studies, case control
studies, case series)
3—Other evidence (eg, consensus guidelines, usual 
practice, opinion, case series for studies of diagnosis,
treatment, prevention, or screening)

Consistency across studies 
Consistent—Most studies found similar or at least 
coherent conclusions (coherence means that differences
are explainable); or If high-quality and up-to-date 
systematic reviews or meta-analyses exist, they support
the recommendation
Inconsistent—Considerable variation among study findings
and lack of coherence; or If high-quality and up-to-date 
systematic reviews or meta-analyses exist, they do not 
find consistent evidence in favor of the recommendation

Evidence-based medicine ratings

                                                  


