
SURVEY OF OPHTHALMOLOGY VOLUME 51 � NUMBER 6 � NOVEMBER–DECEMBER 2006
MAJOR REVIEW

Madarosis
J.J. Khong, MBBS (Hons), R.J. Casson, FRANZCO, S.C. Huilgol, FRACD, and
D. Selva, FRANZCO

Oculoplastic and Orbital Unit, Department of Ophthalmology and Visual Science, Royal Adelaide Hospital,
University of Adelaide, Adelaide, Australia

Abstract. Madarosis may be a presenting feature of a number of vision and life-threatening
conditions, including herpes zoster, leprosy, HIV/AIDS, trachoma, malignant eyelid tumors, discoid
lupus, scleroderma, and hypothyroidism. It may occur via two broad pathogenic pathways: scarring and
non-scarring, which indicates the potential for lash re-growth. Madarosis may occur as an isolated
finding or together with loss of other body and scalp hair. The etiology of madarosis can be further
divided into dermatological, infection, endocrine, neoplastic, drug-related, congenital, and trauma.
This report includes salient points in the clinical history and examination of patients with madarosis,
with an emphasis on excluding or diagnosing visual or life threatening disorders associated with
madarosis. (Surv Ophthalmol 51:550--560, 2006. � 2006 Elsevier Inc. All rights reserved.)
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I. Introduction

The term madarosis (Greek madao 5 to fall off)
originally described eyelash loss secondary to de-
struction of the hair follicles,19 but in contemporary
usage, describes the loss of eyelashes from any cause,
and it is also used to describe the loss of eyebrow
hair.6,19,28,35,63 Other terms that are used to describe
eyelash loss include milphosis (a falling out of the
eyelashes), alopecia adnata (an underdevelopment of
the eyelashes), and hypotrichosis (a reduction in hair
numbers).

In this review, however, the term madarosis will
describe eyelash and eyebrow loss due to any cause.
Madarosis may be the presenting feature of a number
of vision and life-threatening conditions, including
herpes zoster,22 leprosy,7,15,46,61 HIV/AIDS,39 tra-
choma, malignant eyelid tumors,8,22 discoid lu-
pus,1,58 scleroderma,54 and hypothyroidism.56,66
5
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This review discusses the pathogenesis, etiology,
and differential diagnosis of madarosis and de-
scribes the recommended approach to evaluation of
these patients in an ophthalmology practice.

II. Anatomy

Eyelashes are thick, curved hairs at the margin of
the lids formed by keratinocytes of the hair bulb.
Structurally they are made of hard keratin,37 and
they are arranged in a double or triple row,6 with
a total of 100 to 150 cilia per lid and have an average
life of 3--5 months.6,22 They serve both protective
and cosmetic functions.6,17 The nerve plexus cen-
tered on the hair follicles has a very low excitatory
threshold, and stimulation leads to a brisk blink
reflex. In the hair follicle, sebaceous glands secrete
oily sebum that tracks up the lash to lubricate and
50

0039-6257/06/$--see front matter
doi:10.1016/j.survophthal.2006.08.004



MADAROSIS 551
protect the eye. Any disease that affects the
eyelashes can ultimately affect the health of the lid
and the eye.

III. Pathogenesis

Madarosis may occur via two broad pathogenic
pathways: scarring and non-scarring. This classifica-
tion is useful because it indicates the potential for
lash re-growth.37 In non-scarring processes, the hair
follicles are retained and hence the loss is poten-
tially reversible. Non-scarring madarosis may be
caused by an inflammatory process or by an
alteration in the hair cell cycle kinetics.3,37,53 The
hair follicle is located deep within the subcutaneous
tissue; hence, superficial inflammatory diseases such
as psoriasis, seborrheic dermatitis, and atopic
dermatitis generally have only minor and transient
effects on hair growth.37 In madarosis secondary to
scarring, the hair follicles are destroyed, and
because hair follicles are formed only as epithelial
down-growths between the second and fifth months
of fetal life,53 this form of madarosis is irreversible.

Non-scarring madarosis is caused by a number of
pathological mechanisms, but severe inflammation
is absent. In alopecia areata, there is an inflammatory
lymphocytic process around the lower third of the
hair follicle and the hair bulb.38,42 Occasionally the
inflammation is just sufficient to produce a mild
shrinking of the hair bulb resulting in a narrowed
hair, but usually the lymphocytic inflammation
converts an anagen (growing hair) to a telogen
(resting hair) in an active patch of alopecia areata.
37,47,49,51 As a result, the hairs are noted to be either
in early anagen, which often predominates or in
dystrophic telogen structures.2,47 Immunologic
mechanisms are implicated in the pathogenesis of
alopecia areata in many studies.3,37,47,49,55 Approxi-
mately 25% of patients with alopecia areata are noted
to have a positive family history,37 and there seems to
be an increased incidence of other autoimmune
disorders, such as diabetes mellitus, thyroid disease,
vitiligo, pernicious anemia, and Addison disease,
suggesting an autoimmune etiology.

In seborrheic blepharitis, eyelash loss is related to
folliculitis and trauma from lid rubbing due to
pruritis.31,49 Although the specific etiology is un-
known, it is associated with excessive secretion of the
sebaceous glands and the presence of Pityrosporum
ovale.49

All hair follicles undergo periodic hair cycling
moving from growth (anagen) to involution of the
follicles by apoptosis (catagen) to resting phase
(telogen).2,27,53 Hormones and their receptors, such
as thyroid hormone, glucocorticoids, insulin growth
factor I, and prolactin, modulate postnatal hair
cycling.2 Thyroid hormonal disturbance cause ma-
darosis by affecting the hair cell cycle kinet-
ics.11,28,43,53 Rook et al demonstrated the effect of
hormonal changes on the pattern of hair growth
and found that in both hyperthyroidism and
hypothyroidism the ratio of telogen to anagen hairs
is increased.53 Similarly, Comaish found that in
hypothyroidism, the telogen:anagen hair ratio is
increased, and that the hair shaft diameter is
decreased.11 He postulated that hair loss in hypo-
thyroid cases was due to both early arrest of anagen
and a failure of initiation of the growing phase.11 In
recent years, thyroid hormone receptors have been
localized in the hair follicles indicating that thyroid
hormones may affect hair growth and the hair cell
cycle directly rather than just through indirect effect
on general metabolism.2,5,24,43 The nuclear recep-
tors vitamin D receptor (VDR) and retinoid
receptors(RXR) are also essential for hair cycling.2

Patients with vitamin D-dependent rickets type IIA
(VDDR IIA) with mutation in the VDR gene on
chromosome 12 appear normal at birth but lose
their hair at approximately 1 to 2 months of age.69

The mechanism of alopecia in defective VDR gene is
related to the failure of induction of anagen in the
first postnatal hair cycle.2 Mutation of hairless gene
(Hr) on chromosome 8 also leads to similar clinical
picture as VDDR IIA.69 The Hr gene product has
recently been shown to be a nuclear co-repressor
that interacts with nuclear receptors in the hair
follicle in vitro.2

Contrary to superficial inflammatory diseases,
severe destructive processes, such as malignant
tumors or discoid lupus erythematosus, lead to
permanent eyelash loss.37 Scarring or cicatricial
madarosis can result from any deep inflammation
leading to fibrosis of the subcutaneous lid tissue.
Although dermatoses cause mostly non-scarring
madarosis, in severe cases, permanent lash loss can
still occur;49 tendency to painful fissuring leads to
destruction of cilia and replacement by scar tissue. A
number of other dermatological diseases produce
deep inflammation, including lupus erythematosus,
lupus vulgaris, tertiary syphilis, and folliculitis
decalvans,6,49 leading to cicatricial madarosis. Auto-
immune mechanisms are implicated in the patho-
genesis of discoid lupus erythematosus.1 Discoid
lupus erythematosus typically demonstrates histol-
ogy features of hyperkeratosis with perivascular
lymphocytic infiltration of the dermoepidermal
junction and telangiectasis of the substantia prop-
ria.1 Lepromatous leprosy is known to cause
cicatricial madarosis due to a histiocytic dermal
infiltrate preventing normal hair growth.31 Mvogo
et al suggested that madarosis due to leprosy could
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be due to direct invasion of bacilli which are
abundant in the multibacillary form.46

IV. Etiology

Madarosis may occur as an isolated finding or
together with loss of other body and scalp
hair.17,22,37 The causes could be divided according
to lid scarring and non-scarring processes and also
according to a clinical classification. Causes are
summarized in Table 1.

A. DERMATOLOGICAL DISORDERS

Alopecia areata, non-scarring hair loss in a circum-
scribed area of the scalp, can include the brows and
lashes, as does alopecia totalis, total hair loss of the
head, and alopecia universalis, total hair loss of the
body (Fig. 1).37 Similarly, inflammatory dermatoses,
such as seborrheic dermatitis, psoriasis, allergic and
contact dermatitis, acne rosacea, and follicular
mucinosis, cause superficial inflammation and
transient madarosis.37 Seborrheic blepharitis often
co-exists with staphylococcus blepharitis.22 Discoid
lupus erythematosus (Fig. 2), scleroderma, lamellar
ichthyosis characterized by cicatricial lagophthalmos
and ectropion, follicular lichen planus, pseudopa-
lade, and erythema ophryogenes lead to scarring
madarosis.1,12,17,22,37,49,54,58 A scleroderma band,
known as coup de sabre, typically extends from the
forehead into the scalp and into the eyebrow and
upper lid with focal losses of brows and lashes.49

Cutaneous amyloidosis has a predilection for eye-
lids, nasolabial folds, scalp, sides of the neck and
intertriginous regions. Alopecia can develop as
a result of cutaneous infiltration of the eyebrow,
scalp, axillary, and pubic area.49 Discoid lupus

Fig. 1. Alopecia totalis with complete loss of eyebrow and
eyelashes.
TABLE 1

Causes of Madarosis

Skin disease Alopecia areata,3,6,19,28,37,48 psoriasis,6,29,49 contact and atopic dermatitis,19,22,49 seborrheic
blepharitis,22,48 seborrheic dermatitis,6,49 acne rosacea,49 exfoliative dermatitis,29,49 follicular
mucinosis,3,37,49 lichen planus,37 scleroderma,37,49 epidermolysis bullosa,6 ichthyosis,28,29 discoid
lupus erythematosus,1,58 cutaneous sarcoidosis,30 amyloidosis,49 dermatophytosis,28 acrodermatitis,28

neurodermatitis,28,29 pseudopelade,3,18,37 ulerythema ophryogenes,6,49 Vogt-Koyanagi-Harada
syndrome,49,65 telogen effluvium,3,37 anagen effluvium,3,37 mitochondriopathy,20 Stevens-Johnson
Syndrome60

Infectious
disease

Infective blepharitis (e.g., staphylococcal blepharitis),6,22,28,49 herpes zoster,22,49 herpes simplex,28,49

bacteria folliculitis, vaccinia,29 furuncles,29 erysipelas,29 leprosy,7,15,46,61 secondary and tertiary
syphilis,3,6,29,37,54 cholera,28,54 severe tuberculosis,29,37,54 dermatophyte infection with microsporum,49

fungal kerion formation with trichophyton,3,18 demodex folliculorum,10 paracoccidioidomycosis,13

lupus vulgaris,6,49 dissecting cellulitis, folliculitis decalvans,6,37,49 HIV infection39

Endocrine
disease

Hyperthyroidism,2,18,28,29,37 hypothyroidism,2,3,6,21,56,66 hyperparathyroidism,2,18

hypoparathyroidism,18,28 hypopituitarism,37 pituitary necrosis syndrome28

Drugs Miotics,28,49 anticoagulants,28,37 anticholesterol drugs,28 antithyroid drugs e.g. thiouracil,28,37

antimetabolites e.g. doxorubicin, cyclophosphamide, methotrexate, colchicine,3,29,37 boric acid,28

bromocriptine,3,28 propranolol,3,37 valproic acid,28 arsenic,28,29 bismuth,29 thallium,28,29,37

barbiturates,29 gold,29 quinine,28,29 vitamin A,28,37 epinephrine,29 botulinum toxin A34

Trauma Radiation,68 chemical, electrical and thermal burn,18,22,37 post eyelid surgery, eyelid tattooing,63

cryotherapy,28 lid lacerations,28 avulsion,23 cocaine vapor,62 trichotillomania3,28,40,59,64

Neoplasm Malignant-squamous cell carcinoma,8,22 basal cell carcinoma,8,22 sebaceous gland carcinoma,8,16,22,52

cutaneous T cell lymphoma,3,22,36 malignant melanoma,8,22 leukaemia,18 sclerosing sweat gland
carcinoma32 Benign-wart,22 molluscum,8 nevi,22 seborrheic keratoses,22 benign adnexal tumors22

Congenital Acanthosis nigricans,9 anhidrotic ectodermal dysplasia,6,18 polydysplastic epidermolysis bullosa,6,18,29

oculomandibular dysostosis,6,18 oculovertebral dysplasia,6,18 progeria,3,6 atrichia congenital,6,18

lamellar ichthyosis,12 congenital hair shaft abnormalities e.g. monilethrix3,6,49 and pili torti,6,49

cryptophthalmos,28 Ehlers-Danlos syndrome,28 lid coloboma,28,57 Rothmund-Thomson syndrome,3,49

hereditary hypotrichosis,49 adrenomyeloneuropathy,33 erythrokeratodermia variablis,42 IFAP
syndrome,14 KID syndrome,44 atrichia with papular lesions,69 vitamin D--dependent rickets type IIA69
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erythematosus that involve the lid margin often has
a predilection to the lower and outer eyelid
margin.1,58 Acharya et al reported a case series of
five patients with discoid lupus erythematosus
masquerading as chronic blepharoconjunctivitis all
with delayed diagnosis ranging from 4 months to 25
years.1 Clinical features included meibomian gland
dysfunction, blepharitis, chalazia, trichiasis, mada-
rosis, conjunctivitis, and chronic eyelid edema.1

Telogen effluvium and anagen effluvium are
dermatoses characterized by abnormalities in hair
growth cycle. Telogen effluvium is characterized by
shedding of large amount of normal hair in the
resting state associated with stressors like surgery,
parturition, acute febrile illness, severe physical or
emotional trauma.3,37 Anagen effluvium is the loss of
growing hair following administration of chemo-
therapeutic agents that resulted in abrupt thinning
and breaking of growing hair shafts.3 Vogt-Koyanagi-
Harada syndrome is a rare cause of madarosis that

Fig. 2. Madarosis due to lupus erythematosus with
erythematous scaling at the margin of lower eyelid.
Differential diagnosis includes chronic blepharitis.

Fig. 3. Patchy loss of eyelashes due to blepharitis showing
fine scales at the lid margins.
could be associated with meningoencephalitis, polio-
sis, vitiligo, uveitis, and hearing impairment.6,65

Other rare causes of madarosis include cutaneous
sarcoidosis presenting as leonine facies due to
enlarging non-caseating granulomatous nodules and
plaques on the face,30 mitochondriopathy,20 sickle
cell anaemia,54 and Stevens-Johnson syndrome.60

B. INFECTION

Infection of the lids by Staphylococcus is the most
common cause of non-scarring madarosis (Fig. 3).22

A wide variety of bacteria may be pathogenic,
including Streptococcus, Haemophilus, Moraxella, and
Neisseria.22 Other non-scarring infective causes in-
clude bacterial folliculitis, herpes zoster, herpes
simplex, and parasitic infestation.48,49 Infestation of
the eyelashes with Demodex follicurolum may be
associated with madarosis. It is, however, debatable
if this is a direct association or indirectly related to an
increase in Staphylococcus aureus colonization.10

Madarosis can also be caused by secondary syphilis
and dermatophyte infections with microsporum.37,49

Deep cutaneous infections, such as leprosy, may
infiltrate the lid margin.7 In non-institutionalized
leprosy patients in the USA, 46% had scarring
madarosis, noted more commonly in the leproma-
tous disease (68%) as compared to the tuberculoid
disease (25%), and also more common in patients
with longer disease duration.15,61 In non-institution-
alized leprosy patients in India, madarosis was the
most common eye lesion (76%) and it was seen in
lepromatous and borderline lepromatous leprosy.61

Approximately 90% of the patients with madarosis
had a disease duration longer than 10 years.15

Paracoccidiodomycosis is a systemic infection that
occurs in Latin America. Of 439 patients with acute,
subacute, or chronic paracoccidioidomycosis in
Brazil, 11 (2.5%) had eyelid involvement.13 Active
lesions ranged from erythematous patches of mada-
rosis to frank destructive ulcers indistinguishable
from malignancies.13 Healed lesions were character-
ized by a high degree of fibrosis, cicatricial malpo-
sitions (entropion or ectropion) and fusion of eyelid
tissues to the globe with madarosis a constant finding
in the inactive lesions.13 Other deep infections
include syphilis, lupus vulgaris, dissecting cellulitis,
folliculitis decalvans, necrotic herpes zoster, herpes
simplex and fungal kerion formation with Tricho-
phyton species.3,6,17,22,28,37,49,54 Severe chronic ble-
pharitis may also cause cicatricial blepharitis.49,50

C. ENDOCRINE

Endocrinopathies affecting both eyelashes and
scalp hair include hyperthyroidism, hypothyroidism,
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hyperparathyroidism, hypoparathyroidism, hypopi-
tuitarism, and pituitary necrosis syndrome.2,17,

21,28,54,56,66 In hyperthyroidism, hair thins and
breaks, causing patchy hair loss. Some degree of
diffuse alopecia is present in about 40% of cases.53

Jordan et al reported a case of unilateral madarosis
as the presenting feature of hyperthyroidism.28

Treatment with propylthiouracil resulted in re-
growth of the eyelashes.28 In hypothyroidism, the
hair becomes dull, brittle, and coarse with reduced
diameter and areas of hair loss (Fig. 4).53 Diffuse
hair loss was found in 32--49% of patients in
different series.21,56,66 However the response of
alopecia in hypothyroidism to thyroxine replace-
ment is variable.25,26,53,56,67

D. NEOPLASIA

Lid tumors may cause scarring madarosis. These
include various benign tumors, such as nevi,
seborrheic keratoses, warts, and molluscum conta-
giosum.8,22 Theses benign tumors are characterized
by localized, non-invasive growth and usually with no
deformation of the lid margin.22 Malignant tumors
that present with madarosis may be associated with
posterior lid margin scarring or deformity, leading
to loss of the normal lid margin architecture
(Fig. 5). These include basal cell carcinoma,
squamous cell carcinoma, and sebaceous cell
carcinoma. They can present as recurrent chalazia
or chronic blepharoconjunctivitis. Mortality of
sebaceous cell carcinoma is about 30% and ap-
proaches 83% if both eyelids were involved.16,29,52

The infiltrative and morpheic histological subtypes
of basal cell carcinoma, in particular, may involve
the lid margin without an obvious mass effect.
Cutaneous malignant melanoma, sclerosing sweat
duct carcinoma, cutaneous T cell lymphomas, and

Fig. 4. Madarosis in hypothyroidism with lateral eyebrow
loss.
leukemia could also involve the eyelids and lead to
madarosis, but are rare.17,22,32,36,52

E. DRUGS

A number of drugs have been reported to
cause madarosis, including miotics,28,49 antico-
agulants,28,37 anticholesterol drugs,28 antithyroid
drugs,28,37 boric acid,28 bromocriptine,3,28 propano-
lol,3,37 valproic acid,28 chronic topical epinephrine
therapy,29 and botulinum A toxin injection.34

F. CONGENITAL DISORDERS

Congenital hair shaft abnormalities, such as
monilethrix and pili torti, lead to brittle hairs, and
they result in loss of eyelashes and eyebrows.37,49

Other congenital causes leading to lash loss and
eyebrow loss include ichthyosiform erythroderma,12

adrenomyeloneuropathy,33 erythrokeratodermia var-
iablis,42 anhidrotic ectodermal dysplasia,6,18,54

polydysplastic epidermolysis bullosa,6,18,29 oculo-
mandibular dysostosis,6,18 oculovertebral dyspla-
sia,6,18 progeria,3,6,18 lid coloboma,57 Ehlers-Danlos
syndrome,28 crytophthalmos,28 and hereditary
hypotrichosis.49

Other rare causes include atrichia with papular
lesions (APL) and VDDR IIA, which are two
genetically distinct forms of atrichia with similar
phenotypic features of congenital or early onset
scalp atrichia with loss of eyelashes or eyebrows;69

syndromic neuroichthyosis, such as ichthyosis
follicularis, atrichia, and photophobia (IFAP) syn-
drome;14 keratitis-ichthyosis-deafness (KID) syn-
drome due to congenital ectodermal dysplasia;44

Rothmund-Thomson syndrome, which is an autoso-
mal recessive dermatosis characterized by poikilo-
derma and absence of eyelashes and brows in 50%

Fig. 5. Nodular basal cell carcinoma characterized by the
pearly appearance. Note the focal loss of eyelashes and the
irregular lower lid margin in the middle portion.



MADAROSIS 555
of cases;3,49 and familial acanthosis nigricans due to
ectodermal defect.9,54

G. TRAUMA

Alopecia artefacta is the result of purposeful
epilation of the brow to sculpt its contours. Radiation
exposure may result in non-scarring madarosis
(Fig. 6). 54,68 Severe trauma, such as caustic chemical
burns, deep second and third degree burns, radia-
tion dermatitis, eyelid pigment implantation
procedure,63 thermal and electrical burns, and
avulsion, leads to scarring and permanent loss of
eyelashes.23

Trichotillomania is an impulsive control disorder
defined as irresistible urge to pluck own hair to
achieve a sense of relief.40 The behavior is often
concealed and hence the diagnosis is a difficult one
to make. In trichotillomania, hair loss is usually
reversible. It is differentiated from alopecia by the
absence of inflammation, atrophy, or scarring, and
pathologically demonstrates an atrophic folli-
cle.40,41,59 Formation of heavily pigmented kerati-
nous material and softening of the hair shaft are
also characteristic features of trichotilloma-
nia.40,41,59 In a histopathologic study of 66 patients
with trichotillomania, Muller noted that the most
specific histological findings were increased num-
bers of catagen hairs, pigment casts, and trauma-
tized hair bulbs.45

V. Evaluation of the Patient Presenting
with Madarosis

A. HISTORY

A careful history and examination will reveal most
of the causes of madarosis. In addition to an

Fig. 6. Medial loss of eyelashes both upper and lower lid
due to radiatherapy for medial canthal squamous cell
carcinoma.
ophthalmic history, it is important to obtain
a general medical and dermatological history.

It is important to determine whether the lash loss
is an isolated event or is occurring in conjunction
with other hair loss. Madarosis associated with other
hair loss from the eyebrows or scalp suggests
dermatological, endocrinological, drug-induced,
systemic diseases, or congenital causes. Conversely,
isolated madarosis is more likely to result from
localized eyelid disease.

Blepharitis is probably the most common isolated
condition that is associated with madarosis, which
may be the presenting feature; hence an inquiry
into the typical symptoms of blepharitis should be
included in the history-taking.

The presence of chronic chalazion suggests the
possibility of sebaceous gland carcinoma. History-
taking should also include inquiry into past eyelid or
ocular infection—in particular, previous herpetic
infection. Any past history of eyelid surgery for
malignancy, radiotherapy to the periocular region,
and cryotherapy, hyfrecation, or laser tricholysis for
trichiasis should also be elicited.

A thorough medical history detailing skin condi-
tions, including alopecia areata, discoid lupus
erythematosus, dermatitis, and psoriasis, should be
taken. In addition, an endocrine history, including
the presence of diseases such as hyper- and
hypothyroidism, hypopituitarism, and hyper- and
hypoparathyroidism should be taken. For instance,
patients may also present with weight gain, tired-
ness, and other constitutional symptoms of reduced
metabolism in hypothyroidism.

Patients with alopecia areata often present with
sudden onset of patchy hair loss on the scalp and
beard area in addition to eyelash and eyebrow loss in
an otherwise healthy individual.3,37 Contact derma-
titis is characterized by a history of unilateral or
bilateral pruritis, erythema, vesiculation, or exuda-
tion. Skin around the eyes tends to develop massive
edema. Chronic contact dermatitis leads to thicken-
ing, scaling, and crusting of the eyelid. It might be
caused by cosmetics applied to the eyelids or
inadvertently touching the eyelids with contami-
nated fingers. Possible causative agents include nail
polish, mascara (due to the emulsifiers and sol-
vents), atropine, chloramphenicol, penicillin, sulfa-
thiazole, neomycin, procaine, and antazoline.49

Seborrheic dermatitis presents as a chronic and
pruritic inflammatory condition of the skin with
predilection for the scalp, forehead, eyebrows,
eyelids, nasolabial folds, lips, and the postauricular,
presternal, and intertriginous areas.6,49 Patients may
complain of irritation, burning, and itching of the
lid with tendency of painful fissuring in seborrheic
blepharitis. In addition, the patient might notice
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greasy, moist or dry scales and erythematous,
yellowish-pink patches without distinct margins.49

Patients with atopic dermatitis might disclose
a history of other atopic conditions like asthma
and allergic rhinitis. Trigger factors might be
identified, including certain foods, wool clothing,
or stress. Cutaneous features include intense pruri-
tis, erythema, fissuring, thickening, lichenification,
and fine scales.49 Atopic dermatitis can be associated
with other ocular diseases, such as keratoconjuncti-
vitis, vernal conjunctivitis, keratoconus, atopic cata-
ract, and retinal detachment.49 Atopic conjunctivitis
can be accompanied by herpes simplex keratitis and
secondary staphylococcal blepharoconjunctivitis.49

Moderate-to-severe dermatitis can also cause mada-
rosis. Typically there is history of scalp seborrheic
dermatitis, or atopic or contact dermatitis in
association with marginal blepharitis. If marginal
blepharitis is not present, then dermatitis is unlikely
to be the cause of madarosis.48 Psoriasis presents as
a chronic, recurrent condition. The face is usually
spared but 10% of patients develop ocular symp-
toms and signs.49 The clinical features of ocular
psoriasis include pruritis, epiphora, and photopho-
bia. Patients notice fine, scaly, erythematous patches
on the eyelids associated with edema and thickening
of skin. In severe cases of ocular psoriasis, madarosis
can develop. Lupus erythematosus, a condition
commoner in women can present as discoid lupus
erythematosus1,58 where only the skin is involved or
systemic lupus erythematosus, which involves not
only the skin, but also the renal, cardiopulmonary,
gastrointestinal, and rheumatologic systems due to
the vasculitic process.

Family history may reveal the presence of in-
herited dermatological conditions, and a careful
psychosocial history may indicate a diagnosis of
trichotillomania; however, patients will characteris-
tically conceal this behavior.40,59,64

B. EXAMINATION

Routine ocular examination aims to exclude
visual threatening ocular pathology associated with
some causes of madarosis. The examination in-
cludes close inspection of the eyelids and periocular
skin. Stubs of residual lash among normal lashes
located predominantly on the upper eyelid favors
a diagnosis of trichotillomania.40,59,64 Lupus eryth-
ematosus and chronic blepharitis should be consid-
ered in the presence of telangiectasia of the lid
margin.49 Absence of any eyelid inflammation
suggests a hormonal imbalance or trichotilloma-
nia.3,37,50 Vesiculation and ulceration are character-
istics of herpes zoster and herpes simplex infection.
Distortion or destruction of the palpebral surface
indicates a malignant and focally invasive lesion.
Erythema, scaly and crusty rash with or without
exudation or vesiculation on the lid indicates
dermatitis.22,49 It is sometimes associated with
marginal blepharitis, which presents as swollen
erythematous and granular lid margins with fine
adherent scales between the eyelashes.

Psoriasis, lupus erythematosus, and acne rosacea
may be difficult to distinguish from dermatitis.
Lupus erythematosus rash has a violaceous hue
and well-defined margins compared to dermatitis,
which has a less distinct margin and a lesser degree
of alopecia.49 Dermatitis is also typically not associ-
ated with the atrophic or dilated follicles typical of
lupus.22,49 Acne rosacea is a chronic acneiform
eruption commonly associated with chronic ble-
pharitis and keratitis and erythema, papules, pus-
tules, and telangiectasia on the face and nose.
Rosacea is differentiated from lupus by the absence
of atrophic follicles, coarser telangiectasia, the
presence of pustules, and rhinophyma.49 Lupus
erythematosus is distinguished by the typical ap-
pearance and distribution of the rash. Discoid lupus
erythematosus has the characteristic discoid ery-
thematous to violaceous scaling and slightly elevated
skin patches. Systemic lupus erythematosus pro-
duces chronic inflammation of the skin with a pre-
dilection for the sun-exposed areas such as the face
(forming a butterfly pattern), forehead, ears, scalp,
and dorsum of the hands that heals with scarring,
telangiectasia, and depigmentation.49 The scarring
process may lead to permanent loss of the eyelashes
and distortion of the lid margins. Keratitis, conjunc-
tivitis, and scleritis may also be observed.49 Psoriasis
on the eyelid may extend to the conjunctiva to form
discrete yellowish-red conjunctival plaques. It may
also present as slightly raised papules with silvery
scales that coalesce into plaques. Other indicators of
psoriasis include grid-like pitting of the nails,
distribution on the extensor surfaces, and a Koebner
reaction (exacerbation at sites of trauma).22,49

Madarosis may be the presenting feature or part
of the constellation of signs and symptoms of
hyperthyroidism. Hair loss may be diffuse, with
thinning, breaking and shortening of hair, or it may
be patchy at the upper and lower lids and
occiput.26,28 In hypothyroidism, hair becomes dull,
coarse, and brittle with decreased diameter of the
shaft.11,26 Loss of lateral third of eyebrows and loss
of eyelashes are commonly observed in association
with diffuse scalp alopecia.11,26 The other charac-
teristic feature is generalized myxodema that occurs
most prominently around the eyelid. The skin
appears puffy and feels boggy.49

General hair loss should also be assessed. Circum-
scribed patchy hair loss of scalp or brows suggests
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alopecia areata. Hair loss that progresses to all body
areas is suggestive of alopecia universalis.3,19,37

In regions where leprosy is prevalent then the
presence of madarosis should suggest this condition
and the examination should be directed to detect
other clinical features, including leonine facies,
corneal hypesthesia, prominent corneal nerves,
and granulomatous uveitis with iris pearls.15 Com-
mon diagnoses of madarosis are presented in Table 2
and its clinical evaluation is summarized in Table 3.

C. INVESTIGATIONS

Certain investigations may be required to confirm
the underlying diagnoses, including calcium and
parathyroid hormone (PTH) levels for hyperpara-
thyroidism and hypoparathyroidism; thyroid stimu-
lating hormone (TSH), follicular stimulating
hormone (FSH), and luteinizing hormone (LH)
levels to check the pituitary function; and double-
stranded DNA antibody, anti-nuclear antibody
(ANA) in combination with anti-Ro and anti-La,
for the diagnosis of lupus erythematosus.

Residual eyelashes from the lid or the residual
hairs from scalp could be plucked and examined.
Trichotillomania is characterized by traumatized
hair bulb in catagen or anagen state.45,59 Micro-
scopic examination of shed eyelash or hair showing
anagen roots is also suggestive of trichotillomania
because anagen hair never shed spontaneously.49

This is in comparison to alopecia areata where the
hair root would be atrophied.50 The ‘‘exclamation
point’’ hair obtained from a fresh patch of alopecia
areata has a clubbed root, proximal depigmenta-
tion, and thicker distal end. Its presence is
pathognomonic of alopecia areata.37,48 Presence of
both damaged and normal hair follicles in the same
area, plugging of the empty follicles with heavily
pigmented soft keratinous material, and softening
of the hair shaft are characteristics of trichotilloma-
nia.41 In alopecia areata, skin biopsy shows chronic
lymphocytic infiltration around the hair follicles.3,49

Full-thickness lid biopsy should also be performed
for chronic chalazion and progressive non-resolving
blepharitis to exclude the diagnosis of sebaceous
carcinoma.22

If a non-ophthalmic cause is suspected, then
madarosis is probably best managed in association
with a dermatologist or physician.

VI. Treatment for Madarosis

The potential for lash re-growth depends on the
underlying etiology. Lash and brow re-growth is
expected after correcting reversible causes for non-
scarring madarosis such as inflammatory dermatoses
and endocrinopathies. Reconstruction of the eye-
brow or eyelashes and camouflaging cosmesis could
be considered for scarring madarosis where hair
follicles are destroyed in deep dermal infections,
deep inflammatory dermatoses, severe trauma or
malignancy, and for congenital causes where hair
follicles may be absent.

Intralesional injections of corticosteroid suspen-
sions are the treatment choice for localized patches
of conspicuous eyebrow loss in alopecia areata if
there is no spontaneous re-growth.3,49 High-strength
TABLE 2

Common Differential Diagnoses for Madarosis with Associative Clinical Features

Isolated madarosis þ/�
ocular involvement

Infection (e.g., infective blepharitis, necrotic herpes, leprosy)
Focal tumor (e.g., basal cell carcinoma, squamous cell carcinoma, sebaceous gland carcinoma)
Trauma (e.g., lid surgery, tricholysis, radiation, cryotherapy, burns, trichotillomania)
Dermatoses (e.g., seborrheic blepharitis, alopecia areata)
Topical medications (e.g., atropine, epinephrine)
Endocrinopathies (e.g., hypothyroidism, hyperthyroidism)

Madarosis with periocular
and facial skin rash

Dermatoses (e.g., seborrheic dermatitis, atopic dermatitis, contact dermatitis, rosacea,
discoid or systemic lupus erythematosus, psoriasis)

Infection (e.g., herpes zoster, dermatophytes infection)
Madarosis with alopecia Alopecia areata, alopecia totalis, alopecia universalis

Telogen effluvium, anagen effluvium
Endocrinopathies (e.g., hypothyroidism, hyperthyroidism)
Dermatoses (e.g., seborrheic dermatitis, systemic lupus erythematosus)
Congenital disorders (e.g., monilethrix, pili torti, atrichia)
Systemic medications (e.g., anticoagulant, antimetabolites, bromocriptine, thallium)
Trichotillomania

Madarosis with multi-organ
involvement

Sarcoidosis
Amyloidosis
Scleroderma
Systemic lupus erythematosus
Malignancy (e.g., cutaneous T cell lymphoma)
Infections (e.g., tertiary syphilis, paracoccidioidomycosis)
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TABLE 3

Clinical Evaluation of Madarosis

History Examination Investigation

Isolated madarosis or in combination
with other hair loss

Inspection of lids, lashes
and periocular skin

As directed by clinical findings:

Associated ocular, dermatological
and constitutional features

Distribution of hair loss Blood tests-full blood examination,
erythrocytes sedimentation rate,
PTH, TSH, FSH, LH, double stranded
DNA, ANA, ENA (e.g., anti-Ro, anti-La)

Medical co-morbidities Skin condition of the face,
scalp and body

Microscopic examination of lashes

Dermatological co-morbidities Full ocular examination Skin or lesion biopsy
Ophthalmic history Full medical examination
Past history of lid surgery,

trauma and radiation
Medication list
Family history
topical steroid creams, topical minoxidil, either
alone or in combination, may also be considered
as alternative therapies.3 For more widespread
alopecia, induction of allergic and contact derma-
titis to topical agents, such as diphencyprone,
squaric acid dibutyl ester, and dinitrochloroben-
zene, yield occasional successes but they include the
risk of adverse effects; therefore, they are not
recommended as routine treatment.3,4,49 In a series
of patients with alopecia totalis and universalis who
were treated with topical diphencyprone and topical
tretinoin gel to their scalp, Ashworth et al reported
that one of the three patients who achieved
therapeutic response with diphencyprone on the
scalp also re-grew eyebrows and eyelashes without
direct treatment.4 Hence, there might be a role for
topical sensitizer in eyebrows and lashes re-growth.
Rigorous testing of corneal toxicity is needed to
address safety issue of these topical sensitizing
agents before applying them close to the ocular
surface.

Latanoprost, an analog of prostaglandin F2a, is
used clinically in the treatment of glaucoma. It
induces growth of eyelashes and the adjacent
adnexal hair and vellus hair of the skin. Increase
in the length, numbers, and rows; increase in the
thickness of lashes; and conversion of vellus to
terminal hairs around the canthal areas and the skin
were noted in association with increased pigmenta-
tion.27 Although the underlying mechanism of
latanoprost-induced hypertrichosis is not well un-
derstood, stimulated transition of hair follicles from
telogen to anagen phase, follicular hypertrophy in
early anagen, delayed cessation of anagen, influence
on rapid remodeling of extracellular matrix sur-
rounding the advancing hair follicles, and trophic
stimulation have been postulated.27 Latanoprost has
been reported to reverse drug-induced alopecia of
the eyelashes in one patient, suggesting that it is
a potential therapy for lash re-growth.38

Cosmetic eyelash camouflage could be achieved
with the use of mascara in partial eyelash loss and
eyeliner in near total or complete absence of lashes.
Artificial eyelashes can also be employed either with
a complete set of lashes, demi-lashes, or lash
singlets, which are affixed to existing lashes or
eyelid margin with methacrylate-based adhesive.
However cutaneous irritation from the artificial lash
fibers, glue, and solvent and allergic contact
dermatitis may develop.17 Permanent pigment
tattooing or blepharopigmentation has also been
employed for cosmetic improvement.17 Successful
autologous hair transplantations were observed in
patients with inactive leprosy where the recipient
site may have an influence on the growth pattern of
the transplanted hair.35

VII. Conclusion

Although blepharitis is the most common cause
of madarosis, madarosis may infrequently be the
presenting feature of several vision and life-threat-
ening conditions. A broad range of dermatological
conditions can be associated with madarosis and it
may be the presenting feature of thyroid dysfunc-
tion. The pathogenesis and causes of madarosis can
be grouped into those conditions that cause
scarring and those that do not with implications
for lash re-growth. The causes of madarosis can also
be grouped into clinical categories for ease of
formulating differential diagnoses. Clinical exami-
nation of the patient with madarosis includes both
a thorough ophthalmic and dermatological exami-
nation, and attempts to exclude serious etiology.
When the cause is obscure suspect trichotillomania.
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Although the diagnosis is usually made clinically,
certain investigations including hormone levels,
examination of the hair root, skin biopsy, and
biopsy of any associated tumor may be needed. A
suspected non-ophthalmic cause is best managed in
association with a dermatologist or physician.

VIII. Method of Literature Search

The literature search was conducted with MEDLINE

and Pubmed using the keywords madarosis and/or
eyelash loss for articles from 1966 to December 2005
using reference manager program Endnote, Win-
dows version 7, Thomson ISI. Only English articles
were used as references. Other languages have not
been included. Additional relevant articles and
book chapters of latest edition were obtained and
reviewed from the reference lists of all searched
publications.
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