Milia: A review and classification

David R. Berk, MD, and Susan J. Bayliss, MD
Saint Louis, Missouri

Milia are frequently encountered as a primary or secondary patient concern in pediatric and adult clinics,
and in general or surgical dermatology practice. Nevertheless, there are few studies on the origin of milia
and, to our knowledge, there is no previous comprehensive review of the subject. We review the various
forms of milia, highlighting rare variants including genodermatosis-associated milia, and present an
updated classification. (J Am Acad Dermatol 2008;59:1050-63.)

ilia (singular: milium) are small (generally

= 3 mm) white, benign, superficial kerat-

inous cysts. Histologically, they resemble
miniature infundibular cysts, containing walls of
stratified squamous epithelium several layers thick
with a granular cell layer (Fig 1). Although benign
primary milia are commonly encountered in clinical
practice, milia also occur in a variety of other condi-
tions, many of which are rare. They may arise either
spontaneously (primary milia) or secondary to var-
ious processes (secondary milia), as few or many
lesions, and isolated or associated with other clinical
findings. Hubler et al' proposed dividing milia into
primary, secondary, and “other” types, a classifica-
tion that Wolfe and Gurevitch? modified. Here, we
present an updated classification (Table I) and
review.

ORIGIN

Few studies have investigated the origin of milia.’ o
In general, primary milia are thought to originate from
the sebaceous collar of vellus hairs (lower infundib-
ulum), whereas secondary milia are believed to derive
from eccrine ducts more commonly than from over-
lying epidermis, hair follicles, or sebaceous ducts.

Epstein and Kligman® performed serial sectioning
of 4 types of milia: primary milia and secondary milia
caused by epidermolysis bullosa (EB), dermabra-
sion, and experimental autotransplantations of

From the Departments of Internal Medicine and Pediatrics, Divi-
sion of Dermatology, Washington University School of Medi-
cine and Saint Louis Children’s Hospital.

Funding sources: None.

Conflicts of interest: None declared.

Reprint requests: David R. Berk, MD, Division of Dermatology,
Washington University School of Medicine, 660 S Euclid, Campus
Box 8123, St Louis, MO 63110. E-mail: DBerk@im.wustl.edu.

Published online September 26, 2008.

0190-9622/$34.00

© 2008 by the American Academy of Dermatology, Inc.

doi:10.1016/j.jaad.2008.07.034

1050

Abbreviations used:

APL: atrichia with papular lesions

BCNS:  Basal cell nevus syndrome

BDCS:  Bazex-Dupre-Christol syndrome

BFH: basaloid follicular hamartoma

CK: cytokeratin

EB: epidermolysis bullosa

EBS: epidermolysis bullosa simplex

EVHC: eruptive vellus hair cyst

GBFHS: generalized basaloid follicular
hamartoma syndrome

MEM: multiple eruptive milia

MEP: milia en plaque

MUS: Marie-Unna hypotrichosis

OFDS:  orofaciodigital syndrome

OMIM:  Online Mendelian Inheritance in Man

PC: pachyonychia congenita

SCM: steatocystoma multiplex

epidermis. They challenged the previously held
notion that milia represent plugged hair follicles
that then become retention cysts. With primary milia,
they observed strandlike connections from milial
cysts to the external root sheath of vellus hair
follicles, near where the sebaceous ducts attach.
With EB, milia were seen in connection with eccrine
ducts. Postdermabrasion milia were thought to arise
from amputated sebaceous lobules that seemed to
initially dedifferentiate, then either redifferentiate
into sebaceous glands, which could reconnect to
hair follicles, or differentiate into milia. With exper-
imental autotransplantations, milia connected to the
external root sheath (near the arrector pili muscle
insertion) or to the overlying epidermis.

Tsuiji et al* performed serial sectioning of 69 biopsy
specimens of secondary milia from 8 patients with
blistering disorders (EB, dermatitis herpetiformis, bul-
lous pemphigoid, herpes zoster, and second-degree
burns). In 75% of specimens, milia connected to
eccrine ducts, usually at the base of the milium with a
1:1 eccrine duct:milium ratio. In only 1/69 specimens,
the milia connected with hair follicles. In the remaining
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Fig 1. Biopsy specimen of milium within scar demon-
strating miniature infundibular cyst, containing walls of
stratified squamous epithelium (Hematoxylin-eosin stain;
original magnification: X200.) (Photograph courtesy of
Dr Anne Lind, used with permission.)

Table 1. Classification of milia

Primary milia
Congenital
Benign primary milia of children and adults
Milia en plaque
Nodular grouped milia
Multiple eruptive milia
Nevus depigmentosus with milia
Genodermatosis associated*
Secondary milia
Disease associated
Medication associated
Trauma associated

*Milia in some genodermatoses (epidermolysis bullosa, porphyrias)
may be better classified as secondary milia.

(23%) specimens, serial sections did not demonstrate a
connection to either eccrine ducts or hair follicles. Tsuji
et al* also described incomplete (open) and complete
(closed) forms of secondary milia.

Honda et al’ examined the structure of secondary
milia from 9 biopsy specimens using serial sectioning,
3-dimensional reconstruction, and immunohisto-
chemical staining for cancer antigen-50, carcinoem-
bryonic antigen, and cytokeratin (CK)-19. Staining
patterns suggested that complete secondary milia
were entirely of eccrine origin (based on the diffuse
staining of cyst walls with eccrine markers), whereas
incomplete secondary milia were derived from a
combination of eccrine tissue and overlying or
surrounding epidermis (based on their finding that
the apical portions of these incomplete milia did not
stain for eccrine markers). They observed that mature
eccrine ducts entered at the base of the milia and took
an elongated circular course within the milial wall.
They hypothesized that this circular path of the
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Fig 2. Numerous congenital milia on face of infant.
Reprinted with permission from Mallory SB, Bree AF,
Chern P. Ilustrated Manual of Pediatric Dermatology:
Diagnosis and Management. Taylor & Francis Books UK;
2005. p. 11. Fig 2.4.

eccrine ducts “parallels the growth of milia” and
suggests an acrosyringeal origin for secondary milia.

Broekaert et al’ sought to elucidate the differen-
tiation state of various epithelial cysts and tumors,
including primary milia (10 cases), using immuno-
histochemical staining for CKs. Milia and larger
epidermoid cysts stained nearly identically, with
basal layer CK14 reactivity; suprabasal CK1, CK10,
and CK16 reactivity; CK5 reactivity in all layers of the
wall; and variable CK4 reactivity of the cyst contents.
This staining pattern closely resembled that of nor-
mal overlying epidermis with the exception of CK16
reactivity, a hyperproliferative marker.

An ideal classification of milia might be based on
the origin (sebaceous collar vs eccrine) and staining
patterns of milia. Unfortunately, these characteristics
are rarely investigated or reported.

PRIMARY MILIA
Congenital milia

Congenital milia occur in 40% to 50% of newborns,
favoring the face (especially the nose), scalp, upper
aspect of trunk, and upper extremities, without sig-
nificant racial or sex difference (Fig 2).”' Congenital
milia present with a few or numerous lesions and tend
to resolve spontaneously within weeks to several
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Fig 3. Milia on back of nose.

months. Milia may be less common and of delayed
onset in premature newborns.'? The main differential
diagnosis is sebaceous hyperplasia, which appears as
follicular grouped pinpoint whitish yellow papules
around the nose and upper lip. Like congenital milia,
sebaceous hyperplasia is less common in premature
newborns. Although rarely required, incision and
evacuation of the typical round keratinous contents
of milia can confirm the diagnosis.

Congenital oral inclusion cysts

There are several types of congenital oral inclu-
sion cysts, which are the oral counterparts of con-
genital milia. Various terms for these cysts, used
somewhat inconsistently, include “Epstein pearls,”
“Bohn nodules,” and “gingival (dental lamina)
cysts.”' 7 Oral inclusion cysts in the newborn
present as less than or equal to 3-mm asymptomatic
firm, white or translucent papules. Epstein pearls are
very common (50%-85% of neonates) keratinous
cysts located near the midpalatine raphe and be-
lieved to represent epithelium entrapped during
palatal fusion. Bohn nodules are keratinous cysts
on the alveolar ridges and palate, especially at the
hard-soft palate junction, and may represent salivary
gland epithelial remnants.'* Gingival cysts are alve-
olar keratinous cysts probably derived from the
dental lamina, the tooth bud ectoderm. Like con-
genital milia, oral inclusion cysts resolve within
weeks to months and may be more common in
full-term neonates."” Oral inclusion cysts may also be
associated with increased birth weight.'> Neonates
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Fig 4. Two primary milia on nares of child.

Fig 5. Primary milia on glans penis of infant.

with congenital milia may be slightly more likely to
have oral inclusion cysts.16

Benign primary milia of children and adults

Benign primary milia of children and adults are
frequently encountered in clinical practice. Treatment
of these lesions is a relatively common reason for
dermatology visits, either as a primary or secondary
patient concern (Figs 3 to 5). Like congenital milia,
benign primary milia of children and adults occur
spontaneously. Unlike congenital primary milia, they
favor the cheeks and eyelids, along with the forehead
and genitalia. Benign primary milia of children and
adults tend to be more persistent than congenital
lesions.

Although benign primary milia of children and
adults usually occur on the cheeks and eyelids, there
are several reports of benign primary milia in
unusual locations, including the nasal crease,'®*
vulva,?>?* and areola.?>?® Of particular interest are
nasal crease milia. A prominent nasal crease be-
lieved to be caused by nose rubbing is well recog-
nized in patients who are altopic.18 Nonatopic
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pedigrees demonstrating a prominent nasal groove
have also been described.” Some patients are born
with a row of milia within the nasal crease, suggest-
ing this may be a form of primary milia.*® The nasal
grooves of patients who are not atopic may also
develop milia.*! Some authors have proposed that
rubbing causes epidermal invagination, suggesting
that nasal crease milia sometimes represent second-
ary milia.*?

A subset of preadolescent patients develop “pseu-
doacne of the nasal crease,”* characterized by
persistent, acneiform papules within nasal crease
milia, in the absence of acne elsewhere. In two
patients with pseudoacne of the nasal crease, histo-
pathologic findings included keratin-containing
granulomas with mononuclear and foreign body
giant cells, suggesting these lesions represent “an
evolution from milia into an inflamed epidermal
inclusion cyst,” possibly through cyst rupture.**

Milia en plaque

Milia en plaque (MEP) is a rare disorder (<30
reported cases) characterized by erythematous
plaques containing numerous milia."* ™ Lesions
are usually several centimeters in diameter and
located on the head and neck, especially periauric-
ularly'#733; they may also be periorbital,>**” on the
nasal bridge,®® or truncal.***° Although MEP has
been reported in different age groups, it seems to be
more common in middle-aged adults with a female
predominance. MEP is asymptomatic. Lesions may
be indurated, and can be unilateral or bilateral. MEP
is associated with pseudoxanthoma elasticum,®
discoid lupus erythematosus, " lichen planus,®?
trauma, and renal transplantation®>* but also arises
in healthy persons. Dogra et al*® suggested that
cyclosporine may predispose patients to MEP based
on two cases,”’ and its known association with
comedones, acne, and cysts. Histologically, MEP
demonstrates a lymphocytic infiltrate and keratinous
cysts. Simple extraction, ** retinoids, * minocycline,44
cryotherzlpy,45 electrodessication, *® dermabrasion, !’
carbon-dioxide laser,*® photodynamic therapy,**
and excision® may be beneficial therapeutic op-
tions. MEP occasionally regresses spontaneously.
The differential diagnosis depends on lesion location
and may include nevus comedonicus, xanthelasma,
Favre-Racouchot syndrome, follicular mucinosis,
trichoadenoma, or lichen planus tumidus folliculans.

Nodular grouped milia

Zuehlke and Ceilley”' described a healthy 18-
month-old girl who presented with a 3-month his-
tory of an enlarging nodule on the right ankle. She
had a “9 X 7 mm nodule studded with small white
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Fig 6. Multiple eruptive milia limited to eyelid.

spherules” that histologically demonstrated numer-
ous keratinous cysts lined by squamous epithelium
consistent with a nodule of grouped milia. There was
no recurrence 4 months after shave excision. The
authors likened this lesion to a milial version of
proliferating epidermoid cyst, but smaller and with-
out calcification, necrosis, or dyskeratosis.

Multiple eruptive milia

The diagnosis of multiple eruptive milia (MEM)
has been applied to lesions that occur spontaneously
in too large a number to be classified as simple
benign primary milia of children and adults.*>*>> A
few cases have been reported in patients aged 15 to
71 years, favoring the head, upper aspect of the
trunk, and/or proximal upper extremities and
“erupting” over weeks to months. Response to
topical tretinoin has been documented.” Langley
et al>® classified MEM into 3 forms: spontaneous
(isolated idiopathic), familial (autosomal dominant),
and genodermatosis associated. We prefer to define
MEM as cases without associated anomalies and,
therefore, consider genodermatosis-associated MEM
separately. Ratnavel et al®® described an unusual
variant of MEM restricted to the eyelids in a family
over 3 generations (Fig 6).

Generalized milia with nevus depigmentosus
Taniguchi et al®” reported a healthy 3-month-old
boy who presented with a 2-month history of wide-
spread depigmented macules and patches with
numerous tiny white papules restricted to the
depigmented areas. Histologically, they identified a
small epidermal cyst in the papillary dermis and
basal layer hypopigmentation with decreased mela-
nin but a normal number of melanocytes by Fontana-
Masson staining, consistent with a diagnosis of nevus
depigmentosus and milia formation.
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Table II. Genodermatoses associated with milia

OMIM
Genodermatosis No.
Bazex-Dupre-Christol syndrome 301845
Rombo syndrome 180730
Brooke-Spiegler syndrome 605041
Orofaciodigital syndrome type 1 311200
Atrichia with papular lesions 209500
Hereditary vitamin D—dependent rickets 277440
type IIA
Pachyonychia congenita type Il 167210
Basal cell nevus syndrome 109400
Generalized basaloid follicular hamartoma 605827
syndrome
Familial milia and absent dermatoglyphics 136000
Nicolau-Balus syndrome
Hypotrichosis with light-colored hair and facial
milia
KID syndrome 148210

Epidermolysis bullosa*
Hereditary porphyrias*

KID, Keratosis-Ichthyosis-Deafness; OMIM, Online Mendelian
Inheritance in Man.
*Best classified as secondary milia.

GENODERMATOSES WITH MILIA
Milia may be a major or minor feature of many
genodermatoses (Table ID.

Bazex-Dupre-Christol syndrome (Online
Mendelian Inheritance in Man [OMIM] 301845)
Bazex-Dupre-Christol syndrome (BDCS) is an X-
linked—dominant disorder consisting of congenital
hypotrichosis (85%), follicular atrophoderma (85%),
basal cell carcinoma, and milia (75%).°%%% In BDCS,
milia typically arise during infancy or early childhood,
often within the first weeks or months of life, and may
be the presenting sign of the disease.®"%? Milia are
especially prominent on the face, limbs, trunk, axillae,
and groin and may improve significantly at puberty.
Hypotrichosis in BDCS is congenital and usually
diffuse. Patients demonstrate sparse, curly, coarse
scalp and body hair, with pili torti and trichorrhexis
nodosa. Follicular atrophoderma in BDCS involves
the dorsal acral surfaces, face, and extensor knees
and elbows. Follicular atrophoderma tends to present
after the milia and may result from their resolution.
Other features reported in BDCS include hypohidrosis
in nearly 50% of patients, trichoepitheliomas,® hi-
dradenitis suppu1rativa,65 facial hyperpigmentation,64
“pinched” nose with hypoplastic alae and prominent
columella,” scarring scalp folliculitis,®> keratosis pi-
laris, and hypertelorism.”> The teeth and nails are
typically normal. Because of variable phenotypic
expression, affected individuals may present with
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only hypotrichosis and milia.®*®” Inoue et al®® de-

scribed a BDCS-like genodermatosis in a Japanese
family spanning 4 generations characterized by milia,
larger epidermoid cysts, follicular atrophoderma, and
variable hypohidrosis usually starting around 20 years
of age. This kindred demonstrated perioral atropho-
derma and pigmentation and lacked basal cell carci-
nomas and hypotrichosis.

Rombo syndrome (OMIM 180730)

Rombo syndrome resembles BCDS, with follicular
atrophy, milia, and basal cell carcinomas.®””! In
contrast to BCDS, cutaneous findings tend to arise
around 7 to 10 years of age. Initial features include
photodistributed atrophoderma vermiculatum and
cyanotic erythema. Milia and telangiectasia appear
later. Basal cell carcinomas typically arise during the
fourth decade. Trichoepitheliomas are variably de-
scribed. Although fewer than 10 cases of Rombo
syndrome have been reported, inheritance appears
to be autosomal dominant. True milia cysts were
reported histologically in the original description of
the syndrome.69 However, biopsy specimens in a
subsequent report showed vellus hair cysts rather
than true milia,”" suggesting heterogeneity in lesions
and/or cases described as Rombo syndrome.

Brooke-Spiegler syndrome (OMIM 605041)

Brooke-Spiegler syndrome is an autosomal dom-
inant disorder caused by CYLD mutations, and
characterized by trichoepitheliomas, cylindromas,
spiradenomas, or a combination of these.”*”?
Organoid nevi and malignant transformation of be-
nign adnexal tumors have been reported.”*7°
Patients may develop salivary gland adenomas and
adenocarcinomas.”””® A small subset (Rasmussen
syndrome) develop milia.”*

Orofaciodigital syndrome type 1 (Papillon-
League-Psaume, OMIM 311200)

Of the 13 current subtypes of orofaciodigital
syndrome (OFDS), only types 1 and 2 manifest skin
findings and only OFDS1 includes milia.®' OFDS1 is
an X-linked—dominant, male-lethal disorder charac-
terized by facial dysmorphism (asymmetry, nasal alar
and malar hypoplasia, frontal bossing, hypertelor-
ism, dystopia canthorum, broad nasal ridge, micro-
gnathia, high arched palate, low-set ears), oral
findings (multilobed tongue with hamartomas, mid-
line cleft upper lip, soft and hard palate clefts,
hypertrophic oral frenulae, missing incisors, super-
numerary malpositioned teeth, caries), and digital
anomalies (pathognomonic irregular mineralization
of the phalanges, clino-brachy-syndactyly of the
hands, polydactyly of the feet). The incidence of
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OFDS1 is 1:50,000 to 250,000 live births. Expression
is highly variable based on random X-inactiva-
tion.®"®* Extensive milia on the face, scalp, and
back of hands are typical during infancy.®** Milia
usually resolve by several years of age, leaving pitted
scars. Other features of OFDS1 include patchy alo-
pecia with brittle scalp hair in two thirds of patients
(OFDS2 demonstrates isolated coarse hair), abnor-
mal dermatoglyphics, and xerosis. Sweating and
nails are normal. Central nervous system anomalies,
especially hydrocephalus, porencephaly, and agen-
esis of the corpus callosum, adversely impact the
prognosis. Adults with OFDS1 may present with
polycystic kidney disease but otherwise subtle
anomalies.®>%° Polycystic disease of the pancreas,
liver, and ovaries may also occur. The OFDS1 protein
may be particularly important in primary cilia for-
mation and function.

Atrichia with papular lesions (OMIM 209500)

Atrichia with papular lesions (APL) is an autoso-
mal recessive disorder caused by mutations in
Hairless.®° APL is allelic to alopecia universalis
congenita.” Although both APL and alopecia uni-
versalis congenita demonstrate atrichia, only APL is
characterized by widespread milia, especially in-
fraorbitally and on the scalp, elbows, and knees.®
These milia tend to appear by 2 to 5 years of age,
with a range of 1 to 11 years.”"®* Lesion numbers
may increase with age88 or partially regress with
resultant pitting.” Patients with APL may demon-
strate hypopigmented whitish streaks on the scalp.”*
Patients with APL and alopecia universalis congenita
may have congenital alopecia, but more typically
are born with normal hair that they lose within 4
months to 2 to 3 years of age.*®** Scalp hair is lost
with a frontal to posterior progression.” Hair loss is
universal except for a minority of patients who
retain eyebrows or eyelashes and rare scalp hairs.
Nails, sweating, teeth, and growth are normal.
Decreased ossification of bone in the hands and
wrists has been reported rarely.”*?> Histologically,
the alopecia of APL and alopecia universalis con-
genita demonstrates dermal epithelial cysts. Cysts at
different depths have distinct CK10, CK17, CK19,
and CD34 staining patterns, suggesting infundibular
derivation in larger cysts of the papillary dermis, and
outer root sheath derivation in smaller cysts of the
middle to reticular dermis.®

88

Hereditary vitamin D—dependent rickets type
2A (OMIM 277440)

Hereditary vitamin D—dependent rickets type IIA
is an autosomal recessive disorder caused by muta-
tions in the vitamin-D receptor. It may present
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identically to APL. Of patients, 50% have milia on
the face, scalp, upper body, or in a generalized
distribution, appearing between 2 years of age and
adolescence. In patients whose milia partially regress
with time, pitting may develop.”® Hair is normal at
birth but lost during infancy, usually between 1 to 3
months of age. Eyebrows and eyelashes may persist
in some patients. As with APL and alopecia univer-
salis congenita the scalp hair is lost with a frontal to
posterior progression.”® Scalp histopathology in vi-
tamin D—dependent rickets IIA is identical to APL
and alopecia universalis congenita. Other clinical
features of vitamin D—dependent rickets IIA include
hypocalcemia, hyperparathyroidism, osteomalacia,

. O
and rickets.?®%3

Pachyonychia congenita type 2 (OMIM 167210)

Pachyonychia congenita (PC) is an autosomal
dominant disorder (with rare exceptions) associated
with mutations in the KRT6A or KRT16 (PC1), or
KRT6B or KRT17(PC2) genes. PC has been classified
into multiple types, although classification remains
controversial.”® PC1 (Jadassohn-Lewandowsky) is
characterized by painful focal palmoplantar kerato-
derma (*bullae), follicular keratoses on the elbows
and knees, hyperhidrosis, and oral leukokeratoses.
Nail lesions often present during early infancy,
although onset of palmoplantar lesions may be
delayed for several years. PC2 (Jackson-Lawler) is
similar to PC1, with less prominent oral leukokera-
toses, more frequent cutaneous cysts, alopecia with
pili torti, and (pre)natal or neonatal teeth. Some
authors describe PC tarda,”” PC3 (prominent ocular
lesions, angular cheilosis), and PC4 (laryngeal in-
volvement, prominent hair anomalies, mental retar-
dation) variants.”®

The spectrum of cysts in PC is heterogeneous and
controversial, but seems to include milia,””'* and
larger epidermal inclusion cysts, steatocystoma mul-
tiplex (SCM), vellus hair cysts, scrotal and vulvar
cysts, and hidradenitis suppurativa (Fig 7). Cysts
typically do not develop until puberty, and are
commonly on the trunk. Patients with PC1 only
have epidermal inclusion cysts, whereas PC2 mani-
fests various cyst types.

Basal cell nevus syndrome (OMIM 109400)
Basal cell nevus syndrome (BCNS) (Gorlin syn-
drome) is an autosomal dominant disorder caused
by PTCHI mutations, and characterized by numer-
ous anomalies including basal cell carcinomas,
odontogenic keratocysts, rib abnormalities, abnor-
mal facies, spina bifida occulta, and calcified falx
cerebri. Milia occur in about 30% of patients with
BCNS.'*!1%2 They may be numerous and are located
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Fig 7. Milia and milia-like keratotic papules on buttocks
(A) and thigh (B) of patients with pachyonychia congenita.

periorbitally or on the forehead, in contrast with the
larger epidermoid cysts on the trunk and extremities
of patients with BCNS. Other cutaneous findings
include comedones, palmoplantar pitting, chala-
zions, and cleft palate/lip.

Generalized basaloid follicular hamartoma
syndrome (OMIM 605827)

Generalized basaloid follicular hamartoma (BFH)
syndrome (GBFHS) is a rare autosomal dominant
disorder described by Wheeler et al'® in a kindred
spanning 6 generations. GBFHS remains a contro-
versial entity and some cases may represent variants
of BCNS or multiple hereditary infundibulocystic
basal cell carcinoma syndrome.'%%° Detailed dis-
cussion of this controversy is beyond the scope of
this article. As described by Wheeler et al,'”® GBFHS
is characterized by numerous often pigmented
follicular lesions that resemble milia, comedones,
dermatosis papulosa nigra, or acrochordons, and
histopathologically correspond to BFHs. %1% Other
major features include milia, scalp hypotrichosis,
palmar pits, and hypohidrosis. Those who consider
GBFHS a distinct entity emphasize that reported
cases have not had the associated neoplasms, bone,
or ocular disease typical of BCNS.'**'% patients with
GBFHS usually present at birth or in early childhood.
Milia or milia-like papules may be the presenting
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lesions and tend to affect the face and neck, some-
times in a linear pattern. Microscopically, BFH has
been described as closely mimicking infundibulo-
cystic basal cell carcinoma, with folliculocentric
vertically oriented cords and columns of squamoid
cells and uniform small basaloid cells, horn cysts, no
mitoses, and minimal pleomorphism or peripheral
palisading. There is loose scant fibrous stroma, with
clefting and without mucin.'**'° Comedone- and
milia-like lesions demonstrate superficial infundibu-
lar cysts associated with rudimentary follicular
hamartomas.'®

Familial milia and absent dermatoglyphics
(OMIM 136000)

Several similar families have been reported with
absent dermatoglyphics and prominent transient
congenital milia. Baird'"” first described this autoso-
mal dominant syndrome in a family with absent
dermatoglyphics, milia, digital flexion contractures,
webbed toes, palmoplantar hypohidrosis, and pain-
ful fissured calluses. The milia were congenital and
facial, and resolved by 6 months. Cirillo-Hyland
et al'”® updated the phenotype of the same family
to include acral blistering, onychodystrophy, and a
single palmar crease. Reed and Schreiner'” reported
nearly identical findings across 5 generations of a
separate family. Limova et al''" described similar
findings, with the exception of congenital milia, in
another family.

Miscellaneous/other genodermatoses with
milia

Parrish et al”*~ described a family with an autoso-
mal dominant pattern of hypotrichosis, light-colored
hair color, and facial milia in 11 individuals across 3
generations. In this family, milia were present at birth,
limited to the face, and persisted until “middle adult
life.” Although hair density was decreased, individual
hairs had a normal microscopic appearance, sulfur
content, breaking strength, and growth. Teeth, nails,
and dermatoglyphics were normal.

Nicolau-Balus syndrome includes eruptive syrin-
gomas, milia, and atrophoderma vermiculata.''*'*?
To our knowledge, it has not been reported in
the literature since 1981. However, numerous case
reports associating eruptive syringomas and
milia, 1% without atrophoderma vermiculata,
may belong within the same spectrum as the
Nicolau-Balus syndrome.

Tzermias et al'** described a 3-generation family
with Naegeli-Franceschetti-Jadassohn syndrome
manifesting unusual features including milia and
normal sweating. Features more typical of Naegeli-
Franceschetti-Jadassohn syndrome were reticular

1111
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hyperpigmentation, dental abnormalities, abnormal
dermatoglyphics, mild palmoplantar hyperkerato-
sis, and vyellowish nails. The histologically
confirmed milia appeared later during early adoles-
cence and were accentuated in flexural areas and on
the trunk. Naegeli-Franceschetti-Jadassohn syn-
drome is an autosomal dominant disorder caused
by KRT14 gene mutations (allelic to EB simplex
[EBSD.

Multiple studies have noted individuals or families
with the co-occurrence and/or hybrid lesions of milia,
SCM, and eruptive vellus hair cysts (EVHC).!#3120
Patrizi et al'* reported two generations of a family
variably affected with numerous milia, SCM, and
EVHC. The mother presented with numerous milia
on the cheeks (which started at puberty), retroauric-
ular MEP, and widespread steatocystomas and cysts
with the histopathologic features of EVHC. Her 1.5-
and 6-year-old children demonstrated numerous per-
sistent facial milia. Menni and Piccinno'** reported a
similar family with persistent milia in a 9-month-old
girl and SCM in her father. Heard et al'* described a
father and son with MEM, including lesions with
features of EVHC.

Lenane et al'?’ reported the unusual association of
milia with KID (keratosis-ichthyosis-deafness) syn-
drome. The milia were congenital, facial, and clus-
tered on the ears; they resolved spontaneously
within 3 months.

Prominent milia have been observed in a case of
Loeys-Dietz syndrome, an autosomal dominant mar-
fanoid disorder caused by TGFBR1 or TGFBR2 gene
mutations and characterized by hypertelorism, cleft
palate or bifid uvula, malar hypoplasia, blue sclerae,
joint laxity, scoliosis, aortic root aneurysm, and
arterial tortuosity (Debra Scarlett, MD, written com-
munication [photographs evaluated)]).

Genodermatoses with secondary milia

Milia are a feature of many types of EB, especially
dystrophic EB, EB acquisita, and sometimes Dowling-
Meara EBS (EBS herpetiformis) (Fig 8). Other EB
types (junctional EB, localized/Weber-Cockayne
EBS, generalized/Koebner EBS) demonstrate few or
no milia. Depending on the time of presentation,
milia may be particularly prominent in the variant of
dystrophic EB known as transient bullous dermolysis
of the newborn. Jouary et al'*® described a 4-month-
old boy with transient bullous dermolysis of the
newborn who presented with a “disturbing milia
eruption” on facial and acral extensor skin without
other lesions. The history revealed a few small acral
blisters during the first days of life. Transient bullous
dermolysis of the newborn is a rare, controversial
condition characterized by neonatal trauma-induced

Berk and Bayliss 1057

Fig 8. Milia after erosions on digits of infant with Bart
syndrome (dystrophic epidermolysis bullosa).

blisters on the extremities, lasting approximately
2 months, and usually followed by milia."**'%* A
minority of cases demonstrate a positive family
history, oral lesions, onychodystrophy, scarring, or
hypopigmentation. Pathologic features include a
sublamina densa split, damaged and decreased
anchoring fibrils, dilated rough endoplasmic reticu-
lum in basal keratinocytes, and stellate bodies
containing procollagen 7 in basal keratinocytes.
Several cases'* '3 have demonstrated COL7AT
gene mutations with autosomal dominant or reces-
sive inheritance.

Kindler syndrome (OMIM 173650) is an autosomal
recessive syndrome caused by mutations in Kindlin-
1, which encodes an intracellular protein located at
the basolateral aspect of basal keratinocytes and is
thought to function by attaching the actin cytoskele-
ton to the extracellular matrix."**'¥ Kindler syn-
drome is characterized by acral traumatic bullae
during infancy and early childhood, with later scle-
rotic poikiloderma, photosensitivity, periodontosis,
sclerodermoid facies, and leukokeratoses. >34 Milia
may be prominent when the blisters heal. Esophageal
strictures, pseudosyndactyly, and squamous cell car-
cinomas may develop.

Milia commonly occur in porphyria cutanea tarda
(OMIM 176100), the familial form of which is caused
by autosomal dominant mutations in the UROD gene.
Milia in porphyria cutanea tarda may occur during
childhood but tend to develop during the fourth
decade affecting blistered photoexposed areas. Milia
may also occur in congenital erythropoietic porphyria
(Gunther syndrome), variegate porphyria, hereditary
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Fig 9. Numerous secondary milia at site of intravenous
line as newborn.

coproporphyria, and hepatoerythropoietic por-
phyria; they are not a feature of acute intermittent
porphyria and erythropoietic protoporphyria.

Genodermatoses with milia-like lesions
Milia-like lesions (here, used to describe lesions
that resemble milia clinically but not histologically)
have been described in several genodermatoses.
Marie-Unna hypotrichosis (MUS) (OMIM 146550) is
a rare (<20 families) autosomal dominant disorder
characterized by the development of wiry, twisted,
coarse hair during early infancy, progressive pat-
terned alopecia after puberty (affecting the vertex
and hair margins, with high frontal hairline), and loss
of eyebrows, eyelashes, and body hair. Scarring,
decreased hair density, and hair-shaft defects (longi-
tudinal grooving, torsion, cross-sectional flattening
and irregular shapes, increased diameter) are varia-
ble. In 1971, Solomon et al*** reported a 5-generation
family with MUS with the unusual feature of milia-like
lesions on the face at birth, which could be “removed
by gently rubbing” and resolved within months, but
commonly recurred up to 6 years of age. Biopsy
specimen of a single milia-like lesion “revealed that it
was in fact the result of a keratinous plug occluding a
dilated and deformed hair follicle” without cyst for-
mation. Other rare associations reported with MUS
include juvenile macular degeneration'”'*® and
widely spaced upper incisor teeth.'? Interestingly,
multiple studies'**'** have mapped MUS to 8p21,
near the Hairless gene mutated in alopecia universalis
congenita/APL. However, sequencing has not iden-
tified mutations in the Hairless or other candidate
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genes and alopecia universalis congenita/APL has
autosomal recessive rather than dominant inheri-
tance. MUS has also been mapped to chromosome
1, suggesting genetic heterogeneity.144

Anhidrotic ectodermal dysplasia (Christ-Siemens-
Touraine, OMIM 305100) is characterized by anhidro-
sis, anodontia, and hypotrichosis. Inheritance is
usually X-linked recessive (Ectodysplasin-A muta-
tions) but may be autosomal dominant
(Ectodysplasin-A1 receptor/EDAR mutations, OMIM
129490) or recessive (EDAR or EDARADD mutations,
OMIM 224900). Other features include typical facies
(thick lips, saddle nose, sunken cheeks, frontal
bossing), atopy, and decreased salivary, pulmonary,
and gastrointestinal secretions. Patients with anhi-
drotic ectodermal dysplasia may develop numerous
prominent milia-like sebaceous facial patpules.MS’146
These lesions tend to gradually increase after puberty
and may demonstrate a male predominance. They
correspond histologically to immature sebaceous
lobules surrounding poorly formed vellus hairs. 145,146

SECONDARY MILIA

Secondary milia represent a localized form of milia
that may be disease associated, medication associated,
or caused by trauma. Secondary milia may resolve
spontaneously but tend to persist. Postbullous (par-
ticularly subepidermal) milia are the classic disease-
associated type."” EB and porphyria cutanea tarda
are typical examples. Other diseases reported with
secondary milia include bullous pemphigoid, herpes
zoster,"*® contact dermatitis,'* bullous lupus eryth-
ematosus,'” Sweet syndrome,'! early congenital
syphilis,">? lichen sclerosus,'> Stevens-Johnson syn-
drome,"* staphylococcal scalded skin syndrome,
bullous erysipelas,'>> dermatitis herpetiformis, lichen
planus, ' leprosy,'’ leishmaniasis,>*1* phototoxic
reactions,'®! and bullous amyloidosis.162 Medications
associated with secondary milia include benoxapro-
fen,]63'164 topical steroicls,ms'm7 5-ﬂuorour2tcil,168
cyclosporine,*** and penicillamine.169 Milia devel-
oping after acitretin'’® or nitrogen mustard'”! treat-
ment in patients with mycosis fungoides may be a
result of the underlying disease process rather than the
medications. Traumatic superficial abrasions in chil-
dren are a common cause of secondary milia. Other
traumatic causes of secondary milia (Fig 9) include
second-degree burns, dermabrasion,'’? radiother-
apy,'” chemical peels,'”* skin grafts,'”> and ablative
laser therapy.'”® It is unclear whether trauma creates
milia through epidermal implantation or by providing
a stimulus for undifferentiated pilosebaceous cells to
proliferate. Calcified nodules developing after neo-
natal heel sticks have been well documented, espe-
cially in high-risk neonates after repeated skin
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Fig 10. Milia-like calcified nodule that developed after
neonatal heel stick.

puncture.'”” Some cases may represent calcified milia
cysts (Fig 10).

Milia-like disorders

Milia-like cysts are seen in certain pigmented
lesions, particularly seborrheic keratoses and con-
genital melanocytic nevi. In the latter, milia-like cysts
are more common in newborns and resolve with
time. Case reports have highlighted numerous rarer
milia-like disorders. An uncommon variant of calci-
nosis cutis is milia-like idiopathic calcinosis cutis (Fig
11).17817% Patients are often children with Down
syndrome and they have solitary or multiple lesions.
Scrotal calcinosis may represent calcified milia or
syringomas.’® Noncalcified syringomas may also
resemble or occur with milia,''**! independent of
the Nicolau-Balus syndrome (which also includes
atrophoderma vermiculata). Koransky'®' reported a
3-year-old boy who presented with a centrofacial
milia-like eruption as a result of multiple eruptive
pilomatricomas, without evidence of myotonic dys-
trophy. Rositto et al'®* described a congenital he-
mangioma with yellowish-white small milia-like
structures. Histologically, keratinous epidermal cysts
were present. Milia-like lesions are seen in cutane-
ous follicular T-cell lymphoma.'® Multiple miliary
facial osteomas are rare, tending to affect older adult
women with long-standing acne.'®*'> Carter et al'®
described a case of congenital desmoplastic tricho-
epithelioma presenting as erythematous plaques
with atrophic scarring and milia-like lesions on the
head. Connolly and Archer'® described milia-like
lesions on the thigh as the presenting sign of chylous
reflux (before other signs of lymphedema) in a 39-
year-old woman. Finally, milia-like lesions that his-
tologically resemble colloid milium may be seen in
exogenous ochronosis.

Treatment
The most effective treatment for an individual
milium is simple evacuation, such as by nicking it
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Fig 11. Numerous milia-like papules on chin of patient
with idiopathic calcinosis cutis.””

with a scalpel blade and applying tangential pressure
with a comedone extractor or currette.'™ Several
articles have described “surgical pearls” for treating
milia, including evacuation with a paper clip'® and
enucleation with a bent disposable hypodermic
needle.'® Topical retinoids and mild electrocautery
or electrodesiccation are treatment options for mul-
tiple milia.

Conclusions

In 1956, Epstein and Kligman® wrote that “milia
are probably the commonest benign tumors of the
skin.” They believed that research into the patho-
genesis of milia could “[throw] light on the origin of
other types of benign growths.” Although their use of
the term “tumor” may be challenged in some or all
forms of milia, their statement nevertheless high-
lights how common and perhaps fundamental these
lesions are, despite the little attention given to them
in the literature and the lack of studies of their origin.
We hope the expanded classification presented here
demonstrates that milia are not only common but
have a rich variety of interesting variants.

REFERENCES

1. Hubler WR Jr, Rudolph AH, Kelleher RM. Milia en plaque.
Cutis 1978;22:67-70.

2. Wolfe SF, Gurevitch AW. Eruptive milia. Cutis 1997;60:
183-4.

3. Epstein W, Kligman AM. The pathogenesis of milia and
benign tumors of the skin. J Invest Dermatol 1956;26:
1-11.

4. Tsuji T, Sugai T, Suzuki S. The mode of growth of eccrine duct
milia. J Invest Dermatol 1975;65:388-93.

5. Honda Y, Egawa K, Baba Y, Ono T. Sweat duct milia—immu-
nohistological analysis of structure and three-dimensional
reconstruction. Arch Dermatol Res 1996;288:133-9.

6. Broekaert D, Goeman L, Ramaekers FC, Van Muijen GN, Eto H,
Lane EB, et al. An investigation of cytokeratin expression in
skin epithelial cysts and some uncommon types of cystic
tumors using chain-specific antibodies. Arch Dermatol Res
1990;282:383-91.

7. Nanda A, Kaur S, Bhakoo ON, Dhall K. Survey of cutaneous
lesions in Indian newborns. Pediatr Dermatol 1989;6:39-42.



1060 Berk and Bayliss

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

. Karvonen SL, Vaajalahti P, Marenk M, Janas M, Kuokkanen K.

Birthmarks in 4346 Finnish newborns. Acta Derm Venereol
1992;72:55-7.

. Hidano A, Purwoko R, Jitsukawa K. Statistical survey of skin

changes in Japanese neonates. Pediatr Dermatol 1986;3:140-4.

. Rivers JK, Frederiksen PC, Dibdin C. A prevalence survey of

dermatoses in the Australian neonate. J Am Acad Dermatol
1990;23:77-81.

. Lorenz S, Maier C, Segerer H, Landthaler M, Hohenleutner U.

Skin changes in newborn infants in the first 5 days of life
[German]. Hautarzt 2000;51:396-400.

. Sachdeva M, Kaur S, Nagpal M, Dewan SP. Cutaneous lesions in

newborn. Indian J Dermatol Venereol Leprol 2002;68:334-7.

. Moosavi Z, Hosseini T. One-year survey of cutaneous lesions

in 1000 consecutive Iranian newborns. Pediatr Dermatol
2006;23:61-3.

. Cambiaghi S, Gelmetti C. Bohn’s nodules. Int J Dermatol

2005;44:753-4.

. Donley CL, Nelson LP. Comparison of palatal and alveolar

cysts of the newborn in premature and full-term infants.
Pediatr Dent 2000;22:321-4.

. Paula JD, Dezan CC, Frossard WT, Walter LR, Pinto LM. Oral

and facial inclusion cysts in newborns. J Clin Pediatr Dent
2006;31:127-9.

. Flinck A, Paludan A, Matsson L, Holm AK, Axelsson |. Oral

findings in a group of newborn Swedish children. Int J
Paediatr Dent 1994;4:67-73.

. Myers WA. The “nasal crease”: a physical sign of allergic

rhinitis. JAMA 1960;174:1204-6.

. Anderson PC. Familial transverse nasal groove. Arch Derma-

tol 1961;84:316-7.

Akinduro OM, Burge SM. Congenital milia in the nasal
groove. Br J Dermatol 1994;130:800.

Del-Rio E, Pena J, Aguilar A. Milia cysts along the nasal groove
in a child. Clin Exp Dermatol 1993;18:289-90.

Risma KA, Lucky AW. Pseudoacne of the nasal crease: a new
entity? Pediatr Dermatol 2004;21:427-31.

Kanekura T, Kanda A, Higo A, Kanzaki T. Multiple milia
localized to the vulva. J Dermatol 1996;23:427-8.

Lim JH, Kim HO, Choi SW. A case of multiple milia occurring
on the vulva. Korean J Dermatol 2001;39:607-9.

Mishra KD. Persistent congenital milia with nevus spilus.
Indian J Dermatol Venereol Leprol 1995;61:356.

Berk DR, Bayliss SJ. Milium of the areola: a novel regional
variant of primary milia. Pediatr Dermatol. In press.
Samlaska CP, Benson PM. Milia en plaque. J Am Acad
Dermatol 1989;21:311-3.

Tsoitis G, Papadimitriou C, Asvesti C, Lefaki J, Lambroudi M,
Hatzibougias J, Babi A. Retroauricular dermatitis of the “milia en
plaque” type [French]. Ann Dermatol Venereol 1993;120:58-64.
Lee DW, Choi SW, Cho BK. Milia en plaque. J Am Acad
Dermatol 1994;31:107.

Stork J. Retroauricular bilateral ‘milia en plaque. Dermatology
1995;191:260-1.

Keohane SG, Beveridge GW, Benton EC, Cox NH. Milia en
plague—a new site and novel treatment. Clin Exp Dermatol
1996;21:58-60.

Losada-Campa A, De La Torre-Fraga C, Cruces-Prado M. Milia
en plaque. Br J Dermatol 1996;134:970-2.

Cho SH, Cho BK, Kim CW. Milia en plaque associated
with pseudoxanthoma elasticum. J Cutan Pathol 1997;24:
61-3.

Bridges AG, Lucky AW, Haney G, Mutasim DF. Milia en plaque
of the eyelids in childhood: case report and review of the
literature. Pediatr Dermatol 1998;15:282-4.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

J AM ACAD DERMATOL
Decemser 2008

. Wong SS, Goh CL. Milia en plaque. Clin Exp Dermatol 1999;

24:183-5.

Bouassida S, Meziou TJ, Mlik H, Fourati M, Boudaya S, Turki H,
etal. Childhood plaque milia of the inner canthus [French]. Ann
Dermatol Venereol 1998;125:906-8.

Dogra S, Kanwar AJ. Milia en plaque. J Eur Acad Dermatol
Venereol 2005;19:263-4.

Alsaleh QA, Nanda A, Sharaf A, Al-Sabah H. Milia en plaque: a
new site. Int J Dermatol 2000;39:614-5.

Combemale P, Faisant M, Dupin M. '‘Milia en plaque’ in the
supraclavicular area. Dermatology 1995;191:262-3.
Carrington PR, Nelson-Adesokan P, Smoller BR. Plaque-like
erythema with milia: a noninfectious dermal mucinosis
mimicking cryptococcal cellulitis in a renal transplant recip-
ient. J Am Acad Dermatol 1998;39:334-7.

Boehm |, Schupp G, Bauer R. Milia en plaque arising in discoid
lupus erythematosus. Br J Dermatol 1997;137:649-51.
Kouba DJ, Owens NM, Mimouni D, Klein W, Nousari CH. Milia
en plague: a novel manifestation of chronic cutaneous lupus
erythematosus. Br J Dermatol 2003;149:424-6.

Dogra S, Kaur |, Handa S. Milia en plaque in a renal transplant
patient: a rare presentation. Int J Dermatol 2002;41:897-8.
Stefanidou MP, Panayotides JG, Tosca AD. Milia en plaque: a
case report and review of the literature. Dermatol Surg 2002;
28:291-5.

Noto G, Dawber R. Milia en plaque: treatment with open
spray cryosurgery. Acta Derm Venereol 2001;81:370-1.
Al-Mutairi N, Joshi A. Bilateral extensive periorbital milia en
plaque treated with electrodesiccation. J Cutan Med Surg
2006;10:193-6.

van Lynden-van Nes AM, der Kinderen DJ. Milia en plaque
successfully treated by dermabrasion. Dermatol Surg 2005;
31:1359-62.

Sandhu K, Gupta S, Handa S. CO2 laser therapy for milia en
plaque. J Dermatolog Treat 2003;14:253-5.

Ishiura N, Komine M, Kadono T, Kikuchi K, Tamaki K. A case of
milia en plaque successfully treated with oral etretinate. Br J
Dermatol 2007;157:1287-9.

Lee KY, Oh SW, Kim SC. A case of milia en plaque treated with
modified rhomboid transposition flap. Korean J Dermatol
2007;45:1227-9.

Zuehlke RL, Ceilley RI. Nodular grouped milia. Cutis 1977;19:
341-3.

Langley RG, Walsh NM, Ross JB. Multiple eruptive milia:
report of a case, review of the literature, and a classification.
J Am Acad Dermatol 1997;37:353-6.

Cairns ML, Knable AL. Multiple eruptive milia in a 15-year-old
boy. Pediatr Dermatol 1999;16:108-10.

Diba VC, Al-Izzi M, Green T. A case of eruptive milia. Clin Exp
Dermatol 2005;30:677-8.

Connelly T. Eruptive milia and rapid response to topical
tretinoin. Arch Dermatol 2008;144:816-7.

Ratnavel RC, Handfield-Jones SE, Norris PG. Milia restricted to
the eyelids. Clin Exp Dermatol 1995;20:153-4.

Taniguchi S, Tsuruta D, Higashi J, Hamada T. Coexistence of
generalized milia and nevus depigmentosus. Br J Dermatol
1995;132:317-8.

Goeteyn M, Geerts ML, Kint A, De Weert J. The Bazex-Dupre-
Christol syndrome. Arch Dermatol 1994;130:337-42.

Kidd A, Carson L, Gregory DW, de Silva D, Holmes J, Dean JC,
Haites N. A Scottish family with Bazex-Dupre-Christol syn-
drome: follicular atrophoderma, congenital hypotrichosis,
and basal cell carcinoma. J Med Genet 1996;33:493-7.
Glaessl A, Hohenlautner U, Landthaler M, Vogt T. Sporadic
Bazex-Dupre-Christol-like syndrome: early onset basal cell



] AM ACAD DERMATOL
VoLuME 59, NUMBER 6

61

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

carcinoma, hypohidrosis, hypotrichosis, and prominent milia.
Dermatol Surg 2000;26:152-4.

. Greco M, Bessaguet-Kupfer I, Bourrigan M, Plantin P. Diffuse

milia in an infant indicative of Bazex-Dupre-Christol syn-
drome [French]. Ann Dermatol Venereol 2006;133:697-9.
Torrelo A, Sprecher E, Mediero |G, Bergman R, Zambrano A.
What syndrome is this? Bazex-Dupre-Christol syndrome.
Pediatr Dermatol 2006;23:286-90.

Yung A, Newton-Bishop JA. A case of Bazex-Dupre-Christol
syndrome associated with multiple genital trichoepitheli-
omas. Br J Dermatol 2005;153:682-4.

Oley CA, Sharpe H, Chenevix-Trench G. Basal cell carcino-
mas, coarse sparse hair, and milia. Am J Med Genet 1992;
43:799-804.

Gambichler T, Hoffjan S, Altmeyer P, Bechara FG. A case of
sporadic Bazex-Dupre-Christol syndrome presenting with
scarring folliculitis of the scalp. Br J Dermatol 2007;156:
184-6.

Rapelanoro R, Taieb A, Lacombe D. Congenital hypotrichosis
and milia: report of a large family suggesting X-linked
dominant inheritance. Am J Med Genet 1994;52:487-90.
Lacombe D, Taieb A. Overlap between the Bazex syndrome
and congenital hypotrichosis and milia. Am J Med Genet
1995;56:423-4.

Inoue Y, Ono T, Kayashima K, Johno M. Hereditary perioral
pigmented follicular atrophoderma associated with milia and
epidermoid cysts. Br J Dermatol 1998;139:713-8.
Michaelsson G, Olsson E, Westermark P. The Rombo syn-
drome: a familial disorder with vermiculate atrophoderma,
milia, hypotrichosis, trichoepitheliomas, basal cell carcinomas
and peripheral vasodilation with cyanosis. Acta Derm Vene-
reol 1981;61:497-503.

Ashinoff R, Jacobson M, Belsito DV. Rombo syndrome: a second
case report and review. J Am Acad Dermatol 1993;28:1011-4.
van Steensel MA, Jaspers NG, Steijlen PM. A case of Rombo
syndrome. Br J Dermatol 2001;144:1215-8.

Young AL, Kellermayer R, Szigeti R, Teszas A, Azmi S, Celebi
JT. CYLD mutations underlie Brooke-Spiegler, familial cylin-
dromatosis, and multiple familial trichoepithelioma syn-
dromes. Clin Genet 2006;70:246-9.

Hu G, Onder M, Gill M, Aksakal B, Oztas M, Gurer MA, Celebi
JT. A novel missense mutation in CYLD in a family with
Brooke-Spiegler syndrome. J Invest Dermatol 2003;121:732-4.
Schirren CG, Worle B, Kind P, Plewig G. A nevoid plaque with
histological changes of trichoepithelioma and cylindroma in
Brooke-Spiegler syndrome: an immunohistochemical study
with cytokeratins. J Cutan Pathol 1995;22:563-9.

Kostler E, Schonlebe J, Mentzel T, Haroske G, Wollina U.
Psoriasis and Brooke-Spiegler syndrome with multiple ma-
lignancies. J Eur Acad Dermatol Venereol 2005;19:380-1.
Pizinger K, Michal M. Malignant cylindroma in Brooke-
Spiegler syndrome. Dermatology 2000;201:255-7.

Bowen S, Gill M, Lee DA, Fisher G, Geronemus RG, Vazquez
ME, Celebi JT. Mutations in the CYLD gene in Brooke-Spiegler
syndrome, familial cylindromatosis, and multiple familial
trichoepithelioma: lack of genotype-phenotype correlation.
J Invest Dermatol 2005;124:919-20.

Jungehulsing M, Wagner M, Damm M. Turban tumor with
involvement of the parotid gland. J Laryngol Otol 1999;113:
779-83.

Rasmussen JE. A syndrome of trichoepitheliomas, milia, and
cylindromas. Arch Dermatol 1975;111:610-4.

van der Putte SC. The pathogenesis of familial multiple
cylindromas, trichoepitheliomas, milia, and spiradenomas.
Am J Dermatopathol 1995;17:271-80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Berk and Bayliss 1061

Gurrieri F, Franco B, Toriello H, Neri G. Oral-facial-digital
syndromes: review and diagnostic guidelines. Am J Med
Genet A 2007;143:3314-23.

Shotelersuk V, Tifft CJ, Vacha S, Peters KF, Biesecker LG.
Discordance of oral-facial-digital syndrome type 1 in mono-
zygotic twin girls. Am J Med Genet 1999;86:269-73.

Larralde de Luna M, Raspa ML, Ibargoyen J. Oral-facial-digital
type 1 syndrome of Papillon-Leage and Psaume. Pediatr
Dermatol 1992;9:52-6.

Hashimoto Y, Kashiwagi T, Takahashi H, lizuka H. Oral-facial-
digital syndrome (OFDS) type | in a patient with Werdnig-
Hoffman disease. Int J Dermatol 1998;37:45-8.

Feather SA, Winyard PJ, Dodd S, Woolf AS. Oral-facial-digital
syndrome type 1 is another dominant polycystic kidney
disease: clinical, radiological and histopathological features
of a new kindred. Nephrol Dial Transplant 1997;12:1354-61.
Feather SA, Woolf AS, Donnai D, Malcolm S, Winter RM. The
oral-facial-digital syndrome type 1 (OFD1), a cause of poly-
cystic kidney disease and associated malformations, maps to
Xp22.2-Xp22.3. Hum Mol Genet 1997;6:1163-7.

Ahmad W, Ratterree MS, Panteleyev AA, Aita VM, Sundberg
JP, Christiano AM. Atrichia with papular lesions resulting
from mutations in the rhesus macaque (Macaca mulatta)
hairless gene. Lab Anim 2002;36:61-7.

Bergman R, Schein-Goldshmid R, Hochberg Z, Ben-Izhak O,
Sprecher E. The alopecias associated with vitamin D-depen-
dent rickets type IIA and with hairless gene mutations: a
comparative clinical, histologic, and immunohistochemical
study. Arch Dermatol 2005;141:343-51.

Ahmad W, Zlotogorski A, Panteleyev AA, Lam H, Ahmad M, ul
Haque MF, et al. Genomic organization of the human hairless
gene (HR) and identification of a mutation underlying
congenital atrichia in an Arab Palestinian family. Genomics
1999;56:141-8.

Betz RC, Indelman M, Pforr J, Schreiner F, Bauer R, Bergman R,
et al. Identification of mutations in the human hairless gene
in two new families with congenital atrichia. Arch Dermatol
Res 2007;299:157-61.

Zlotogorski A, Panteleyev AA, Aita VM, Christiano AM. Clinical
and molecular diagnostic criteria of congenital atrichia with
papular lesions. J Invest Dermatol 2001;117:1662-5.
Zlotogorski A, Martinez-Mir A, Green J, Lamdagger H,
Panteleyevdagger AA, Sinclair R, Christiano AM. Evidence
for pseudodominant inheritance of atrichia with papular
lesions. J Invest Dermatol 2002;118:881-6.

Zlotogorski A, Hochberg Z, Mirmirani P, Metzker A, Ben-
Amitai D, Martinez-Mir A, et al. Clinical and pathologic
correlations in genetically distinct forms of atrichia. Arch
Dermatol 2003;139:1591-6.

Zlotogorski A, Panteleyev AA, Aita VM, Christiano AM. Clinical
and molecular diagnostic criteria of congenital atrichia with
papular lesions. J Invest Dermatol 2002;118:887-90.

Kruse R, Cichon S, Anker M, Hillmer AM, Barros-Nunez P,
Cantu JM, et al. Novel hairless mutations in two kindreds with
autosomal recessive papular atrichia. J Invest Dermatol 1999;
113:954-9.

Leachman SA, Kaspar RL, Fleckman P, Florell SR, Smith FJ,
McLean WH, et al. Clinical and pathological features of
pachyonychia congenita. J Investig Dermatol Symp Proc
2005;10:3-17.

Paller AS, Moore JA, Scher R. Pachyonychia congenita tarda: a
late-onset form of pachyonychia congenita. Arch Dermatol
1991;127:701-3.

. Feinstein A, Friedman J, Schewach-Millet M. Pachyonychia

congenita. J Am Acad Dermatol 1988;19:705-11.



1062 Berk and Bayliss

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

Covello SP, Smith FJ, Sillevis Smitt JH, Paller AS, Munro CS,
Jonkman MF, et al. Keratin 17 mutations cause either
steatocystoma multiplex or pachyonychia congenita type 2.
Br J Dermatol 1998;139:475-80.

Su WP, Chun SI, Hammond DE, Gordon H. Pachyonychia
congenita: a clinical study of 12 cases and review of the
literature. Pediatr Dermatol 1990;7:33-8.

Southwick GJ, Schwartz RA. The basal cell nevus syndrome:
disasters occurring among a series of 36 patients. Cancer
1979;44:2294-305.

Gorlin RJ. Nevoid basal-cell carcinoma syndrome. Medicine
(Baltimore) 1987;66:98-113.

Wheeler CE Jr, Carroll MA, Groben PA, Briggaman RA, Prose NS,
Davis DA. Autosomal dominantly inherited generalized
basaloid follicular hamartoma syndrome: report of a new
disease in a North Carolina family. J Am Acad Dermatol 2000;
43:189-206.

Lee PL, Lourduraj LT, Palko MJ Ill, Jukic DM, English JC IIl.
Hereditary basaloid follicular hamartoma syndrome. Cutis
2006;78:42-6.

Ackerman AB. Hereditary basaloid follicular hamartoma
syndrome. Cutis 2007;79:154-6.

Saxena A, Shapiro M, Kasper DA, Fitzpatrick JE, Mellette JR Jr.
Basaloid follicular hamartoma: a cautionary tale and review
of the literature. Dermatol Surg 2007;33:1130-5.

Baird HW IIl. Kindred showing congenital absence of the
dermal ridges (fingerprints) and associated anomalies. J
Pediatr 1964;64:621-31.

Cirillo-Hyland VA, Zackai EH, Honig PJ, Grace KR, Schnur RE.
Reevaluation of a kindred with congenital absence of dermal
ridges, syndactyly, and facial milia. J Am Acad Dermatol 1995;
32:315-8.

Reed T, Schreiner RL. Absence of dermal ridge patterns:
genetic heterogeneity. Am J Med Genet 1983;16:81-8.
Limova M, Blacker KL, LeBoit PE. Congenital absence of
dermatoglyphs. J Am Acad Dermatol 1993;29:355-8.

. Parrish JA, Baden HP, Goldsmith LA, Matz MH. Studies of

the density and the properties of the hair in a new
inherited syndrome of hypotrichosis. Ann Hum Genet
1972;35:349-56.

Dupre A, Carrere S, Bonafe JL, Christol B, Lassere J, Touron P.
Eruptive generalized syringomas, milium and atrophoderma
vermiculata. Nicolau and Balus’ syndrome [French]. Derma-
tologica 1981;162:281-6.

Nicolau SG, Balus L. Sur un cas de génodermatose poly-
dysplasique. Ann Dermatol Venereol 1961;88:385-96.
Friedman SJ, Butler DF. Syringoma presenting as milia. J Am
Acad Dermatol 1987;16:310-4.

Ribera M, Servitje O, Peyri J, Ferrandiz C. Familial syrin-
goma clinically suggesting milia. J Am Acad Dermatol
1989;20:702-3.

Bevilacqua P, Bolognia J. Eruptive hidradenoma. Cutis 1990;
46:69-72.

Higaki Y, Nogita T, Kawashima M. Milium-like syringoma in
the perianal region. Dermatology 1995;191:249-51.
Wilkinson TM, Mizelle CB, Morrell DS. Multiple milia-like
dermal papules. Pediatr Dermatol 2004;21:269-71.

Wang KH, Chu JS, Lin YH, Hu CH, Lee WR. Milium-like
syringoma: a case study on histogenesis. J Cutan Pathol
2004;31:336-40.

Zhu WY. Syringoma associated with milium-like lesions. J Am
Acad Dermatol 1988;19:360-1.

Weiss E, Paez E, Greenberg AS, San Juan E, Fundaminsky M,
Helfman TA. Eruptive syringomas associated with milia. Int J
Dermatol 1995;34:193-5.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

J AM ACAD DERMATOL
Decemser 2008

Tzermias C, Zioga A, Hatzis I. Reticular pigmented genoder-
matosis with milia—a special form of Naegeli-Franceschetti-
Jadassohn syndrome or a new entity? Clin Exp Dermatol
1995;20:331-5.

Patrizi A, Neri |, Guerrini V, Costa AM, Passarini B. Persistent
milia, steatocystoma multiplex and eruptive vellus hair cysts:
variable expression of multiple pilosebaceous cysts within an
affected family. Dermatology 1998;196:392-6.

Menni S, Piccinno R. Milia infantile diffuseo persistente: 2 casi.
Eur J Pediatr Dermatol 1994;4:89-92.

Heard MG, Horton WH, Hambrick GW Jr. The familial occur-
rence of multiple eruptive milia. Birth Defects Orig Artic Ser
1971;7:333-7.

Lee JY, Kang HY. A case of eruptive vellus hair cysts
associated with milia on the face. Korean J Dermatol 2003;
41:780-3.

Lenane P, Cammisuli S, Chitayat D, Krafchik B. What syn-
drome is this? KID syndrome (keratitis, ichthyosis, deafness).
Pediatr Dermatol 2006;23:81-3.

Jouary T, Boralevi F, Meneguzzi G, Leaute-Labreze C, Taieb A.
A disturbing milia eruption. Pediatr Dermatol 2003;20:535-7.
Nakano H, Toyomaki Y, Ohashi S, Nakano A, Jin H, Munakata
T, et al. Novel COL7A1 mutations in a Japanese family with
transient bullous dermolysis of the newborn associated with
pseudosyndactyly. Br J Dermatol 2007;157:179-82.
Christiano AM, Fine JD, Uitto J. Genetic basis of dominantly
inherited transient bullous dermolysis of the newborn: a
splice site mutation in the type VIl collagen gene. J Invest
Dermatol 1997;109:811-4.

Hammami-Hauasli N, Raghunath M, Kuster W, Bruckner-
Tuderman L. Transient bullous dermolysis of the newborn
associated with compound heterozygosity for recessive and
dominant COL7AT mutations. J Invest Dermatol 1998;111:
1214-9.

Fassihi H, Diba VC, Wessagowit V, Dopping-Hepenstal PJ,
Jones CA, Burrows NP, McGrath JA. Transient bullous der-
molysis of the newborn in three generations. Br J Dermatol
2005;153:1058-63.

Ow CK, Tay YK. What syndrome is this? Kindler syndrome.
Pediatr Dermatol 2006;23:586-8.

Burch JM, Fassihi H, Jones CA, Mengshol SC, Fitzpatrick JE,
McGrath JA. Kindler syndrome: a new mutation and new
diagnostic possibilities. Arch Dermatol 2006;142:620-4.
White SJ, McLean WH. Kindler surprise: mutations in a novel
actin-associated protein cause Kindler syndrome. J Dermatol
Sci 2005;38:169-75.

Solomon LM, Esterly NB, Medenica M. Hereditary trichodys-
plasia: Marie Unna's hypotrichosis. J Invest Dermatol 1971;57:
389-400.

Marren P, Wilson C, Dawber RP, Walshe MM. Hereditary
hypotrichosis (Marie-Unna type) and juvenile macular de-
generation (Stargardt’'s maculopathy). Clin Exp Dermatol
1992;17:189-91.

Souied E, Amalric P, Chauvet ML, Chevallier C, Le Hoang P,
Munnich A, Kaplan J. Unusual association of juvenile macular
dystrophy with congenital hypotrichosis: occurrence in two
siblings suggesting autosomal recessive inheritance. Oph-
thalmic Genet 1995;16:11-5.

Roberts JL, Whiting DA, Henry D, Basler G, Woolf L. Marie Unna
congenital hypotrichosis: clinical description, histopathology,
scanning electron microscopy of a previously unreported large
pedigree. J Investig Dermatol Symp Proc 1999;4:261-7.

He PP, Zhang XJ, Yang Q, Li M, Liang YH, Yang S, et al.
Refinement of a locus for Marie Unna hereditary hypotrichosis
to a 1.1-cM interval at 8p21.3. Br J Dermatol 2004;150:837-42.



] AM ACAD DERMATOL
VoLuME 59, NUMBER 6

141.

142.

143.

144,

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

Cichon S, Kruse R, Hillmer AM, Kukuk G, Anker M, Altland K,
et al. A distinct gene close to the hairless locus on chromo-
some 8p underlies hereditary Marie Unna type hypotrichosis
in a German family. Br J Dermatol 2000;143:811-4.

Lefevre P, Rochat A, Bodemer C, Vabres P, Barrandon Y, de Prost
Y, et al. Linkage of Marie-Unna hypotrichosis locus to chromo-
some 8p21 and exclusion of 10 genes including the hairless gene
by mutation analysis. Eur J Hum Genet 2000;8:273-9.
Sreekumar GP, Roberts JL, Wong CQ, Stenn KS, Parimoo S. Marie
Unna hereditary hypotrichosis gene maps to human chromo-
some 8p21 near hairless. J Invest Dermatol 2000;114:595-7.
Yang S, Gao M, Cui Y, Yan KL, Ren YQ, Zhang GL, et al.
Identification of a novel locus for Marie Unna hereditary
hypotrichosis to a 17.5 cM interval at 1p21.1-1921.3. J Invest
Dermatol 2005;125:711-4.

Katz Sl, Penneys NS. Sebaceous gland papules in anhidrotic
ectodermal dysplasia. Arch Dermatol 1971;103:507-9.

Hsu MM, Chao SC, Lu AC. A novel missense mutation
(GIn306His) in exon 7 of the ED1 gene causing anhidrotic
ectodermal dysplasia with prominent milia-like facial seba-
ceous papules. Br J Dermatol 2003;149:443-5.

Hisa T, Goto Y, Taniguchi S, Nakanishi T, Kakudo K, Takigawa
M. Post-bullous milia. Australas J Dermatol 1996;37:153-4.
Lee WS, Kim SJ, Ahn SK, Lee SH. Milia arising in herpes zoster
scars. J Dermatol 1996;23:556-8.

Thormann H, Andersen KE. Milia as sequelae to allergic
contact dermatitis. Contact Dermatitis 2005;53:239-40.
Eckman JA, Mutasim DF. Bullous systemic lupus erythema-
tosus with milia and calcinosis. Cutis 2002;70:31-4.
Kemmett D, Hunter JA. Sweet’s syndrome: a clinicopatho-
logic review of twenty-nine cases. J Am Acad Dermatol 1990;
23:503-7.

Noppakun N, Hendrick SJ, Raimer SS, Sanchez RL. Palmo-
plantar milia: sequelae of early congenital syphilis. Pediatr
Dermatol 1986;3:395-8.

Leppard B, Sneddon IB. Milia occurring in lichen sclerosus et
atrophicus. Br J Dermatol 1975;92:711-4.

Song JS, Kim NS, Kang WH. Grouped milia in an herpetiform
arrangement following Stevens-Johnson syndrome. Eur J
Dermatol 1998;8:363-4.

Lapidoth M, Hodak E, Segal R, Sandbank M. Secondary milia
following bullous erysipelas. Cutis 1994;54:403-4.

Lucke T, Fallowfield M, Burden D. Lichen planus associated
with milia. Clin Exp Dermatol 1999;24:266-9.

Sandhya A, Balanchandran C, Srinivas CR, Shenoi S, Sabitha L,
Saitish P. Milia in leprosy. Int J Lepr Other Mycobact Dis 1994;
62:609-10.

Walker SL, Whittam L, Vega-Lopez F, Lockwood DN. Milia
complicating successfully treated cutaneous leishmaniasis in
three children. Br J Dermatol 2006;155:860-1.

Uzun S, Uslular C, Yucel A, Acar MA, Ozpoyraz M, Memisoglu
HR. Cutaneous leishmaniasis: evaluation of 3,074 cases in the
Cukurova region of Turkey. Br J Dermatol 1999;140:347-50.
Del Giudice P. Milia and cutaneous leishmaniasis. Br J
Dermatol 2007;156:1088.

Epstein JH, Wintroub BU. Photosensitivity due to drugs.
Drugs 1985;30:42-57.

Skandamis G, Frohm M, Fullen DR, Helfrich YR. Extensive
flaccid bullae with milia. Arch Dermatol 2008;144:673-8.
Halsey JP, Cardoe N. Benoxaprofen: side-effect profile in 300
patients. Br Med J (Clin Res Ed) 1982;284:1365-8.

Stuart DR. Milia due to benoxaprofen. Br J Dermatol 1982;
106:613.

Smith MA. Localized milia formation on pinna due to topical
steroid application. Clin Exp Dermatol 1977;2:285-6.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

Berk and Bayliss 1063

Tsuji T, Kadoya A, Tanaka R, Kono T, Hamada T. Milia induced
by corticosteroids. Arch Dermatol 1986;122:139-40.

lacobelli D, Hashimoto K, Kato |, Ito M, Suzuki Y. Clobetasol-
induced milia. J Am Acad Dermatol 1989;21:215-7.

Brenner S, Shohet J, Krakowski A, Ilie B. Mucoid milia. Arch
Dermatol 1984;120:300.

Tang MB, Chin TM, Yap CK, Ng SK. A case of penicillamine-
induced dermopathy. Ann Acad Med Singapore 2003;32:703-5.
Chang A, Kuligowski ME, van de Kerkhof PC. Multiple milia
during treatment with acitretin for mycosis fungoides. Acta
Derm Venereol 1993;73:235.

Kalayciyan A, Oguz O, Demirkesen C, Serdaroglu S, Kotogyan A.
Milia in regressing plaques of mycosis fungoides: provoked by
topical nitrogen mustard or not? Int J Dermatol 2004;43:
953-6.

Cohen BH. Prevention of postdermabrasion milia. J Dermatol
Surg Oncol 1988;14:1301.

Lee A, Griffiths WA. Multiple milia due to radiotherapy. J
Dermatolog Treat 2002;13:147-9.

Peters W. The chemical peel. Ann Plast Surg 1991;26:564-71.
Khandpur S, Sharma VK, Manchanda Y. Comparison of
minipunch grafting versus split-skin grafting in chronic stable
vitiligo. Dermatol Surg 2005;31:436-41.

Lupton JR, Williams CM, Alster TS. Nonablative laser skin
resurfacing using a 1540 nm erbium glass laser: a clinical and
histologic analysis. Dermatol Surg 2002;28:833-5.

Sell EJ, Hansen RC, Struck-Pierce S. Calcified nodules on the
heel: a complication of neonatal intensive care. J Pediatr
1980;96:473-5.

Becuwe C, Roth B, Villedieu MH, Chouvet B, Kanitakis J,
Claudy A. Milia-like idiopathic calcinosis cutis. Pediatr Der-
matol 2004;21:483-5.

Mehta JN, Berk DR, Hanson SG, Lind AC, Mallory SB. Gener-
alized milialike idiopathic calcinosis cutis. Arch Dermatol
2006;142:1238-9.

Dare AJ, Axelsen RA. Scrotal calcinosis: origin from dystro-
phic calcification of eccrine duct milia. J Cutan Pathol 1988;
15:142-9.

Koransky JS. Centrofacial milia-like eruption. Pediatr Derma-
tol 1993;10:382-4.

Rositto A, Avila S, Carames C, Drut R. Congenital hemangi-
oma with milialike structures: a case report. Pediatr Dermatol
1998;15:307-8.

Hodak E, Feinmesser M, Segal T, Yosipovitch G, Lapidoth M,
Maron L, et al. Follicular cutaneous T-cell lymphoma: a
clinicopathological study of nine cases. Br J Dermatol 1999;
141:315-22.

Bergonse FN, Nico MM, Kavamura MI, Sotto MN. Miliary
osteoma of the face: a report of 4 cases and review of the
literature. Cutis 2002;69:383-6.

Thielen AM, Stucki L, Braun RP, Masouyé |, Germanier L,
Harms M, et al. Multiple cutaneous osteomas of the face
associated with chronic inflammatory acne. J Eur Acad
Dermatol Venereol 2006;20:321-6.

Carter JJ, Kaur MR, Hargitai B, Brown R, Slator R, Abdullah A.
Congenital desmoplastic trichoepithelioma. Clin Exp Derma-
tol 2007;32:522-4.

Connolly M, Archer CB. Chylous reflux presenting with
minimal milia-like lesions on the thigh. J Am Acad Dermatol
2006;55:1108-9.

George DE, Wasko CA, Hsu S. Surgical pearl: evacuation
of milia with a paper clip. J Am Acad Dermatol 2006;54:326.
Thami GP, Kaur S, Kanwar AJ. Surgical pearl: enucleation of
milia with a disposable hypodermic needle. J Am Acad
Dermatol 2002;47:602-3.



	Milia: A review and classification
	Origin
	Primary milia
	Congenital milia
	Congenital oral inclusion cysts
	Benign primary milia of children and adults
	Milia en plaque
	Nodular grouped milia
	Multiple eruptive milia
	Generalized milia with nevus depigmentosus

	Genodermatoses with milia
	Bazex-Dupre-Christol syndrome (Online Mendelian Inheritance in Man [OMIM] 301845)
	Rombo syndrome (OMIM 180730)
	Brooke-Spiegler syndrome (OMIM 605041)
	Orofaciodigital syndrome type 1 (Papillon-League-Psaume, OMIM 311200)
	Atrichia with papular lesions (OMIM 209500)
	Hereditary vitamin D-dependent rickets type 2A (OMIM 277440)
	Pachyonychia congenita type 2 (OMIM 167210)
	Basal cell nevus syndrome (OMIM 109400)
	Generalized basaloid follicular hamartoma syndrome (OMIM 605827)
	Familial milia and absent dermatoglyphics (OMIM 136000)
	Miscellaneous/other genodermatoses with milia
	Genodermatoses with secondary milia
	Genodermatoses with milia-like lesions

	Secondary milia
	Milia-like disorders
	Treatment

	Conclusions
	REFERENCES


