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T
he Demodex mite (class Arachnid and order

Acarina) is an elongated ectoparasite that has an

obvious head-neck segment with four pairs of legs

and a body-tail segment. Two distinct species

have been found on human skin: Demodex folliculorum

and Demodex brevis (Figure 1). The adult D. folliculorum is

0.35 to 0.4 mm long with four pairs of well-developed legs

and a stumpy body. It typically clusters at the root of eye-

lashes, leading to anterior blepharitis. D. brevis is 0.15 to

0.2 mm long and has an evenly distributed head-to-body

ratio. It usually burrows deep into the sebaceous and mei-

bomian glands and causes posterior blepharitis.1,2

The clinical significance of Demodex infestation remains

debatable, in part because it can be found in asympto-

matic individuals. As a result, ocular inflammation caused

by Demodex is often overlooked in differential diagnosis

and poses a therapeutic challenge due to the failure of

conventional treatments. 

PATHOGENESIS
Demodex mites, especially folliculorum, consume

epithelial cells at the hair folli-

cle. The resulting follicular dis-

tention, epithelial hyperplasia,

and reactive hyperkeratiniza-

tion may contribute to the

formation of loose or misdi-

rected lashes, trichiasis, and

madarosis.3,4 D. brevis can

mechanically block the ori-

fices of the meibomian

glands, which prevents lipid

secretion over the tear film

and gives rise to tear lipid

deficiency.5 Both species have

a chitinous exoskeleton that

may act as a foreign body and cause a granulomatous

reaction.

Demodex mites can carry bacteria that will contribute

to ocular surface inflammation. Bacteria on the surface of

the mites’ skin have been shown to be transported by the

parasites from follicle to follicle. Superantigens produced

by bacteria, either on the surface of the mites’ skin or

inside their bodies, can be recognized by host immune

cells, thus leading to inflammation of the eyelids and sur-

rounding skin.6 For example, the protein Bacillus oleronius,

which was recently detected inside Demodex mites, can

stimulate the proliferation of peripheral blood mononu-

clear cells in patients with rosacea.7 Even the waste and

protein released by dying mites may trigger a cascade of

host inflammatory responses.4

CLINICAL FEATURES
Symptoms

Patients with ocular Demodex infestation often com-

plain of itching, burning, redness, foreign body sensation,

scaling at the root of the lashes, dry eyes, and blurry vision.

Demodex
Blepharitis

This overlooked cause of blepharitis represents a therapeutic challenge.

BY JINGBO LIU, MD, PHD; HOSAM SHEHA, MD, PHD;

YAO FU, MD, PHD; AND SCHEFFER C. G. TSENG, MD, PHD

Figure 1. A microscopic view (x400 magnification) of Demodex mites, D. folliculorum (A) and

D. brevis (B).
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Signs

Demodex blepharitis can be classi-

fied anatomically as anterior and pos-

terior blepharitis. The anterior form

with cylindrical dandruff is pathogno-

monic for ocular Demodex

infestation.3 The scales usually form

clear cuffs collaring the lash’s root

(Figure 2A) and can be easily distin-

guished from the greasy scales not

connected with the root of the lash

(Figure 2B). Long-standing cases of

Demodex infestation can cause disor-

ders of the eyelashes such as trichiasis

and madarosis.

Posterior blepharitis with meibomi-

an gland dysfunction due to blocked

orifices of the meibomian gland

(Figure 2C) may lead to dry eye

symptoms. Inflammation of the lid

margin with variable hyperemia,

telangiectasia, thickening, and kera-

tinization can also occur (Figure 2D).8

Granulomatous responses in the mei-

bomian glands may lead to horde-

olum or chalazion (Figure 2E). The

inflammation may extend to the con-

junctiva (Figure 2E) as well as the

cornea, leading to superficial corneal

vascularization, marginal corneal infil-

tration, a phlyctenule-like lesion,

superficial corneal opacity, and/or a

nodular corneal scar (Figure 2F).

DIAGNOSIS 
At the slit lamp, the clinician epilates two lashes from

each eyelid after wiggling the lashes to loosen the cylin-

drical dandruff and increase the likelihood of detecting

Demodex.3,9After mounting the lashes on a glass slide, he

or she applies a cover slip and adds a 0.25% fluorescein

drop at its edge for better visibility during an examina-

tion under a light microscope (Figure 3).

TREATMENT
Although the life span of Demodex mites is limited (14-

18 days),10 mating plays an important role in perpetuating

infestation, and reinfestation is common. Accordingly, the

aim of treatment should be to eradicate the mites, prevent

their mating, and avoid reinfestation. Various approaches

have been tried, including mercury oxide ointment, pilo-

carpine gel, sulfur ointment, and camphorated oil. The idea

is to spread an ointment at the base of the eyelashes at

night to trap the mites as they move from one follicle to

another. 

Recently, we found that adult D. folliculorum can be killed

dose-dependently by tea tree oil.11 Lid scrubs containing

50% tea tree oil may also lure the mites out of the lash folli-

cles, while the 5% tea tree oil ointment prevents mating and

reinfestation from the skin around the eye. We therefore

recommend the use of a daily lid scrub with 50% tea tree oil

and lid massage with 5% tea tree oil ointment to eradicate

ocular Demodex infestation.5,12

CONCLUSION
The Demodex mite plays an important role in the occur-

rence of Demodex blepharitis that is easily overlooked by eye

care professionals. Because it is resistant to most conven-

tional medications, ocular inflammation caused by

Demodex infestation is difficult to eradicate. Further studies

are needed to develop easy, sensitive diagnostic methods

and more effective and specific treating regimens. ■
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Figure 2. Clinical features of Demodex blepharitis include cylindrical dandruff at the

root of the lashes (A), scaly blepharitis (B), meibomian gland dysfunction (arrow) (C),

an inflamed lid margin (D), papillary-follicular conjunctivitis (black arrow) and multi-

ple chalazia (yellow arrows) (E), and a corneal lesion (F).
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Figure 3. Photographs at the light microscope show a cluster of D. folliculorum at the root of an eyelash (A). Fluorescein stain-

ing dissolves the cylindrical dandruff and improves visualization (B).
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