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ABSTRACT
Aims Demodex mites are implicated in several ocular
surface diseases such as blepharitis, ocular rosacea and
dry eye syndrome. Demodex eyelid infestation is
classically diagnosed by analysing depilated eyelashes
under the light microscope. The use of in vivo confocal
microscopy (IVCM) could be an easy way to improve its
diagnosis. The ability of IVCM to identify Demodex was
evaluated and compared with the classic depilation
method.
Methods Eight healthy subjects, 22 patients with dry
eye syndrome without anterior blepharitis and 18
patients with anterior blepharitis were examined using
lower eyelid IVCM (lash follicles and meibomian glands
(MGs)). Twenty-five of the 48 subjects underwent both
an IVCM examination and classic depilation to compare
the two methods. Ex vivo Demodex obtained from lash
depilation were also analysed using the confocal
microscope.
Results IVCM found 100% of the mite infestations
among patients with anterior blepharitis, 60% among
dry eye patients without blepharitis and 12% in healthy
subjects, whereas the depilation technique found 100%,
50% and 0%, respectively. Demodex brevis and
Demodex larvae inside the lash follicles were better
detected by IVCM. In symptomatic patients, the
Demodex infestation was often associated with MG
dysfunction, which was better characterised using IVCM
in symptomatic patients (60% and 40% of
meibomianitis and gland fibrosis, respectively).
Conclusions IVCM is an efficient and reliable tool for
the diagnosis of eyelid mite infestation and may also
provide an evaluation of MGs.

INTRODUCTION
The ectoparasite Demodex is the most common
parasite in humans. It can be found in the eyelids,
cilia, meibomian glands (MG), face and external ear
tract. These mites are transparent, elongated in
shape and divided into head-neck and body-tail
parts, with eight short legs attached to the anterior
body segment.1 There are many species of
Demodex, but only Demodex folliculorum and
Demodex brevis are found on the human body.2 D
folliculorum lives in the lash follicles and measures
0.35–0.4 mm in length and D brevis lives deep in
the MGs and the sebaceous glands of the lash, meas-
uring 0.15–0.2 mm in length.3 Because of their ana-
tomical features, the eyelids are not accessible to
routine cleansing hygiene, providing a favourable
environment for Demodex mites to spread and
flourish.4 Although their pathogenic role remains

unclear, previous studies have reported the import-
ant relationship between the existence of Demodex
and blepharitis.5 Their role in the modulation of the
immune reactivity of the follicle and the fact that
Demodex secretions function as a vector for bacteria
could result in the development of blepharitis and
dry eye syndrome.6 Consequently, an accurate and
reproducible method to quantify mite infestation of
the eyelids would be useful for exploring these path-
ologies. However, the diagnosis of Demodex infest-
ation remains difficult, due to the lack of specific
symptoms or clinical signs and the need to collect
eyelashes for light microscopy analysis.
Recently, in vivo confocal microscopy (IVCM)

has been used for the diagnosis of Demodex skin
infection by dermatologists.7 Axial views of D folli-
culorum were clearly demonstrated in hair follicles.
Indeed, Demodex have been implicated in several
skin diseases such as rosacea, papulopustular erup-
tions and perioral dermatitis,8 and IVCM has been
presented as a useful tool to precisely quantify the
mites in these diseases.9 Without any special prepar-
ation, IVCM is also a modern imaging tool in oph-
thalmology that allows rapid visualisation of the eye
surface with a nearly histological resolution. It has
become an effective technique for the evaluation of
corneal diseases10 11 and conjunctiva, by evaluating
goblet cell loss,12 13 and the eyelids, especially for
detecting MG dysfunction (MGD).14 15 However,
the use of IVCM for the analysis of peripheral struc-
tures such as the conjunctiva or the eyelids remains
more challenging than the evaluation of the cornea
due to its location and the high reflectivity of sub-
stantia propria.16

The purpose of the present study was, therefore,
to use IVCM to investigate the ex vivo and in vivo
characteristics of the two Demodex species, namely
D folliculorum and D brevis and to quantify the
mite infestation rate. To better understand its rela-
tionship with MGD, the presence of an infection
of the meibomian orifices and meibomianitis or
fibrosis was analysed.

PATIENTS AND METHODS
Patients
Eighteen patients (aged 45–85 years) suffering from
anterior blepharitis (with cylindrical dandruff ) and
22 patients (aged 32–80 years) suffering from dry
eye syndrome (ocular surface disease index score
>25, mild to severe conjunctival injection and tear
film break-up time <10 s) without identifiable
anterior blepharitis (patients suffering from ocular
rosacea or MG disorders, Sjögren syndrome and
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atopic conjunctivitis) were examined with IVCM (one or both
eyes). Those patients who had a history of Stevens–Johnson syn-
drome; chemical, thermal or radiation injury; keratoconus; a
history of ocular surgery; or contact lens or drug use that would
alter the ocular surface were excluded. Diagnosis of MGD is
based on morphological features of the gland acini and duct ori-
fices, presence of orifice plugging and thickening or absence of
expressed excreta. Twenty-five underwent eyelid lash depilation
(7–11 lashes per eye) followed by an optical microscopy examin-
ation (standard light microscope, ×10 or ×40). Eight young
control subjects (aged 26–33 years) without clinical symptoms
were also examined using the same methodology (table 1). This
study was conducted at the Center of Clinical Investigations
(CIC 503) at the Quinze-Vingts National Eye Center, Paris,
France, with the approval of the Institutional Review Board of
Saint-Antoine University Hospital (CPP-Ile de France 5, national
agreement 10793). All the patients signed informed consent at
the inclusion.

In vivo analysis of Demodex by IVCM
In vivo laser confocal microscopy was performed on all subjects
with the Rostock Corneal Module Heidelberg Retina
Tomograph II (HRTII Cornea Module; Heidelberg Engineering
GmbH, Dossenheim, Germany). After an examiner asked the
patient to look straight into a pointer light source, the centre of
the Tomo-Cap was applanated onto the lower eyelid. The
thumb of the examiner could change the exposure by pressing
on the lower eyelid. The lower eyelid of all eyes was evaluated
with IVCM (from temporal to nasal), allowing the examination
of approximately 10 lashes and their follicles. Focal distance
was modified to evaluate the whole follicle and lash root, and
every suspected image of mites was recorded. Second, the image
was interpreted by two masked ophthalmologists to distinguish
between mites, lash and dandruff. Then the MGs were analysed.
Four images were recorded in the temporal, medial and nasal
eyelid. Meibomianitis was recognised by the presence of inflam-
matory cells15 in the MG epithelium detected as hyper-
reflectivity patterns between epithelial cells and interstice
inhomogeneity (i.e. inflammatory cell density, ICD). The lumen
was usually pathological with secretion reflectivity. Meibomian
gland atrophy or fibrosis, as described by Villani,15 was diag-
nosed by an acinar wall homogeneous hyper-reflectivity and
decreased MG (MG) acinar density and size. Some patients had
an IVCM cheek examination focused on the hair follicle, espe-
cially those patients suffering from rosacea. Usually, the entire

process for both eyes required around 15 min with no discom-
fort for the patient.

Laboratory sample examination
Lash depilation was quickly performed after IVCM analysis as a
standard technique. The average number of lashes was eight for
each eye (range 7–11). Optical microscopy revealed the
numbers of mites per lash (figure 1).

Ex vivo analysis of Demodex by IVCM
Demodex was also imaged with IVCM ex vivo in two patients
suffering from dry eye syndrome. After depilation, the lashes
were placed on slides and were examined under optical micros-
copy to confirm the presence of D folliculorum. Then the same
slide was evaluated with IVCM (HRTII). The characteristics of
Demodex were described by analysing the images and video
samples.

RESULTS
Describing in vivo characteristics of Demodex in patients
using IVCM
Different sections of mites were imaged: transversal, oblique
and longitudinal, which was the most common. The distance
between the lash follicle and MG was visible, as was meibomia-
nitis (dendritic cells in the MG epithelium) next to the follicles.

D folliculorum were observed in various situations and in
varying numbers: inside the follicle (figure 1A), inside the fol-
licle next to MGs (figure 1B), between two eyelashes
(figure 1C), at the bottom of a follicle (figure 1D) and in
contact with the follicle papilla (figure 1E). Dead D folliculorum
were observed attached to the base of the lash: no motility and
non-typical Demodex images were interpreted to indicate death
(figure 1F). When the number of Demodex was high, the reac-
tion of lash follicles and secondary inflammation was also high.
We noted follicle distension and epithelium hyper-reflectivity,
which were more frequent with a high rate of infestation (anter-
ior blepharitis and rosacea).

Suspected adult D brevis were seen at the very bottom of the
follicle (figure 2A) or inside the MG meatus, usually one or two
mites causing gland obstruction and reactional epithelial prolif-
eration. We observed MG infection in eight cases in symptom-
atic patients as well as inflammatory cell infiltration such as
hyper-reflective patterns around the orifices. D brevis appeared
smaller with a larger prosoma (cephalothorax) than adult D fol-
liculorum (around 250 versus 350 mm).

Table 1 Demographics, clinical data and patient examination

Patients with anterior blepharitis
n=18

Dry eye syndrome without cylindrical dandruffs
n=22

Healthy subjects
n=8

Age (median and range, years) 64 (45–85) 65 (32–80) 28 (26–33)
Gender, M/F 8/10 9/13 4/4
Diseases Cylindrical dandruff around eyelash roots n=18 (100%)

Dry eye syndrome n=10 (55%)
MGD n=14 (63%)
MGD and rosacea n=11 (50%)
Atopic conjunctivitis n=4 (18%)
Sjögren disease n=4 (18%)

No dry eye
No MGD

Lashes IVCM (%) n=18 (100) n=22 (100) n=8 (100)
MG IVCM (%) n=18 (100) n=22 (100) n=8 (100)
Cheek IVCM n=8 n=8 n=4
Optical microscopy (%) n=12 (66) n=10 (45) n=3 (37)

IVCM, in vivo confocal microscopy; MG, meibomian gland; MGD, meibomian gland dysfunction.
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Discriminating D brevis from Demodex larvae was difficult.
Larvae and protonymphs were imaged in the follicle in a cluster
pattern (usually four to seven) measuring around 100 mm
(figure 2B, C). Demodex larvae were observed in 31 cases
(100% and 60% of patients with anterior blepharitis and the
dry eye without anterior blepharitis, respectively) inside the fol-
licles. No eggs were seen because of their small size (around
6 mm).

Comparisons between IVCM and the classic depilation/
optical microscopy method for Demodex diagnosis
The presence or absence of mites was evaluated with both
methods in 25 cases (12 patients with anterior blepharitis, 10

dry eye patients without anterior blepharitis and three healthy
subjects) (table 2). Moreover, in cases of mite infestation, we
distinguished a low infestation rate (≤3 Demodex per lash or
less than eight Demodex in one eye) and a high infestation rate
(>3 Demodex per lash or more than eight Demodex in one
eye). With IVCM, more lash follicles could be examined
(usually 10–15 on the lower eyelid) with the presence of D
brevis and Demodex larvae, whereas the depilation technique
did not allow an examination of the whole follicle, thus failing
to diagnose these mite forms (0 specimens positive to D brevis
and Demodex larvae).

All patients with anterior blepharitis had mite infestation.
With IVCM, 18 out of 18 (100%) were found positive with a

Figure 1 Presence of one or several Demodex in different anatomical structures. (A) Two Demodex brevis inside the follicle. (B) Three D brevis
inside the follicle next to meibomian glands (MG) with hyper-reflectivity of the MG epithelium). (C) Three Demodex folliculorum between two
eyelashes, arrow. (D) Three D brevis at the bottom of a follicle. (E) Demodex larva binding to the follicle’s papilla, which could lead to lash
instability, arrow. (F) Dead D folliculorum attached to the base of the lash, arrow (images: 400 mm×400 mm).

Figure 2 Infestation of eyelash follicles and secondary inflammation. (A) Three Demodex. (B) Six Demodex larvae with lashes, arrow. (C) Five
Demodex larvae buried in the follicle, arrow, two lashes and one Demodex folliculorum along the base of one lash. (images: 400 mm×400 mm).

Clinical science

338 Randon M, et al. Br J Ophthalmol 2015;99:336–341. doi:10.1136/bjophthalmol-2014-305671

group.bmj.com on January 8, 2017 - Published by http://bjo.bmj.com/Downloaded from 

http://bjo.bmj.com/
http://group.bmj.com


high infestation rate; with the original depilation technique we
found 12 out of 12 (100%) cases of infestation (seven with a
high and five with a low infestation rate) (table 2).

As for the dry eye patients without anterior blepharitis
(Sjögren disease, ocular rosacea or other causes) IVCM showed
13 of 22 had mite infestation (seven with low and six with high
infestation). Rosacea was a risk factor because of the six with a
high infestation rate, four had ocular rosacea. Patients with
Sjögren syndrome and atopic conjunctivitis usually had no or
mild infestation (table 3). Ten patients had undergone both
examinations (three had no infestation with both exams, four
had low infestation with both exams, one had low infestation
with the depilation technique and a higher infestation rate with
IVCM and two had high infestation at both exams).

In the young asymptomatic patients, none had mite infest-
ation with the original technique (positivity 0/3), whereas,
IVCM diagnosed a low infestation rate (positivity 1/8) in one
subject.

MG disease diagnosis
Among patients with anterior blepharitis, eight (44%) had mei-
bomianitis and 10 (56%) had MG fibrosis; among the dry eye
patients without anterior blepharitis, 16 (72%) had meibomiani-
tis and six (28%) had MG fibrosis, whereas no pathological
pattern was detected among asymptomatic patients (table 4,
figure 3). The mean ICD of four images was measured with the
internal software.

For the first time, we also performed the same IVCM method
on the patient’s cheek (skin overlying the maxillary sinus), and
Demodex were observed inside the hair follicle in 10 patients.
Six suffered from rosacea and four from anterior blepharitis

with cylindrical dandruff (figure 4). The cheek examination was
not systematic, and only 20 patients were analysed.

Describing ex vivo characteristics of Demodex using IVCM
The prosoma was visible with eight short legs. If the Demodex
was alive, the head and legs were moving. The Demodex body
was observed as an elongated structure measuring approximately
350 mm in length. The abdomen reflectivity was heterogeneous
and striated (figure 5A–D). Neither larvae nor D brevis were
detected at either examination.

DISCUSSION
This study investigated the use of IVCM as a novel and reliable
tool for the diagnosis of Demodex eyelid infestation. It is a suit-
able candidate for the rapid detection of micro-organisms living
in the eyelid and also for the exploration of nearby eyelid
structures.

In the present study, the sensitivity of IVCM Demodex diag-
nosis seems similar to the original technique of ex vivo micro-
scopic examination after depilation, and even better for
detecting low grades of infestation. IVCM allows a complete in
vivo examination of the follicle including the detection of D
brevis and Demodex larvae, unlike depilation of the eyelashes.
Gao et al2 found five D brevis mites and zero larvae among 422
Demodex-positive specimens, which is a low rate. This is likely
due to the position of D brevis and Demodex larvae, which

Table 2 Comparison of the classic depilation method with IVCM diagnosis in symptomatic patients and healthy subjects

Patients with anterior
blepharitis (n=18)

Dry eye without cylindrical
dandruff (n=22) Healthy subjects n=8

Diagnosis using depilation technique
Low rate of mite infestation 5/12 5/10 0/3
High rate of mite infestation 7/12 2/10 0/3
Demodex folliculorum 12/12 5/10 0/3
Larvae 0/12 0/10 0/3
Total 12/12 5/10 0/3

Diagnosis using IVCM
Low rate of mite infestation 0/18 7/22 1/8
High rate of mite infestation 18/18 6/22 0/8
D folliculorum 16/18 6/22 0/8
larvae or Demodex brevis* 18/18 13/22 1/8
Total 18/18 13/22 1/8

*Demodex larvae and D brevis are grouped because they look too similar to distinguish.
IVCM, in vivo confocal microscopy.

Table 3 infection grade depending on ocular diseases in dry eye
syndrome without anterior blepharitis

Type of disease No infection Mild infection Severe infection

MGD±ocular rosacea 3 5 6
Sjögren syndrome 3 1 0
Other causes 3 1 0
Total 9 7 6

MGD, meibomian gland disorder.

Table 4 Comparison of meibomian gland examination with in
vivo confocal microscopy in symptomatic patients and healthy
subjects

Patients with
anterior
blepharitis (n=1)

Dry eye without
cylindrical dandruff
(n=22)

Healthy
patients
n=8

Meibomianitis 8/18 16/22 0/8
Mean ICD
(cells/mm²)

265 (151–536) 258 (8–456) No ICD

MG fibrosis 10/18 6/22 0/8
MG meatus
infection

7/18 4/22 0/8

ICD, inflammatory cell density; results are reported as mean (range); MG, meibomian
gland.
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Figure 3 Meibomianitis. (A and B)
Meibomian glands with meibomianitis,
with high reflectivity of gland
epithelium, secondary to inflammatory
cell infiltration, and heterogeneous
reflectivity of the gland lumen.
(images: 400 mm×400 mm).

Figure 4 Hair follicle infection on
cheek skin. (A and B) Cluster of
Demodex, especially the episthosoma.
(images: 400 mm×400 mm).

Figure 5 Demodex folliculorum ex
vivo on an eyelash using confocal
microscopy. (A) Longitudinal view of a
Demodex. (B) Bending of a Demodex
in longitudinal view. (C) Demodex
head. (D) Demodex body (white circle).
(images: 400 mm×400 mm).
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burrow deep into sebaceous glands looking for sebum.8 The
larvae could migrate to the papilla follicles and lead to lash
instability and madarosis, disturbing epilation sensitivity.
Another advantage is the diagnosis of infestation in complete
madarosis patients (chemotherapy).

Additionally, the value of IVCM is to establish the presence
of Demodex, because the MGs are also visible just beneath the
follicle, which allows a detailed examination of the eyelid. The
decision to treat is thus more reliable. For example, a low pres-
ence of Demodex without MGD visible in IVCM and no or few
clinical symptoms would not need treatment but a simple
follow-up.

We also investigated the Demodex involvement in dry eye
patients without anterior blepharitis. Using IVCM, 13 out of 22
had mite infestation. Rosacea could be considered a risk factor
of Demodex infection rather than Sjögren syndrome or atopic
conjunctivitis syndrome. In fact, four high-rate infection patients
out of six suffered from rosacea. The relatively high level of
mite infestation in dry eye patients revealed a possible role of
Demodex in dry eye, but it is impossible to determine if
Demodex infestation is the consequence of dry eye, possibly
through the induction of inflammation and the secondary
obstruction of MG orifices,17 or if MGD was the cause of dry
eye in these cases.

The limits of IVCM are the problems distinguishing the two
Demodex species and between D brevis and Demodex larvae.
Further studies are needed to improve IVCM-eyelid semiology
because it is not known whether both species are equally
implicated in the pathogenesis of eyelid disorders. It should be
acknowledged that the examination by IVCM for Demodex
could also have false-positive results. There is a risk of mistak-
ing a mite for a thin lash or dandruff. However, the eyelash
had some characteristic features. The risk of false-negative
results also exists because total examination of the eyelid was
not possible. There are 75 lashes on two or three rows and
the exam would have been too long. Usually only 10–20
lashes are examined, which is more than the depilation tech-
nique with only 7–11 eyelashes usually examined. We also
compared the IVCM diagnosis with the classic depilation
method. In fact, the sensitivity of depilation diagnosis is
unknown. Lashes with cylindrical dandruff are 10 times more
likely to contain Demodex mites, which means that the choice
of lashes to be depilated may influence the diagnosis of
Demodex infestation, further impairing the reliability of the
conventional technique.2

IVCM also allows frequent exams, and easy follow-up is pos-
sible over time. The advantage is that it is non-invasive, and a
monthly examination can easily be carried out to ensure mite
eradication, compared with depilation, which is far from being
painless and cannot be repeatedly proposed. Kojima et al18

showed that this tool effectively detects the decrease of mites
after 6 weeks of tea tree oil treatment. The relation between
eyelid and cheek skin infestation should be studied, especially
among patients with rosacea. IVCM could be particularly
advantageous in centres without access to a well-equipped
laboratory for Demodex diagnosis.

Author affiliations
1Department of Ophthalmology III, Quinze-Vingts National Ophthalmology Hospital,
Paris, France
2Centre Hospitalier National d’Ophtalmologie des Quinze-Vingts, DHU ViewMaintain,
INSERM-DHOS CIC, Paris, France
3INSERM, U968, Paris, France
4Sorbonne Universités, UPMC Univ Paris 06, UMR_S 968, Institut de la Vision,
Paris, France
5CNRS, UMR_7210, Paris, France
6Department of Medical Biology, Quinze-Vingts National Ophthalmology Hospital,
Paris, France
7Department of Ophthalmology, Ambroise Paré Hospital, APHP, University of
Versailles Saint-Quentin en Yvelines, Versailles, France

Competing interests None.

Funding Funding from the Center of Clinical Investigations 503 INSERM (Institut
National de la Santé et de la Recherche Médicale), Quinze-Vingts National
Ophthalmology Hospital, Paris, France.

Ethics approval Institutional Review Board, CPP Ile-de-France, national agreement
10793.

Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES
1 Kheirkhah A, Blanco G, Casas V, et al. Fluorescein dye improves microscopic

evaluation and counting of demodex in blepharitis with cylindrical dandruff. Cornea
2007;26:697–700.

2 Gao YY, Di Pascuale MA, Li W, et al. High prevalence of Demodex in eyelashes
with cylindrical dandruff. Invest Ophthalmol Vis Sci 2005;46:3089–94.

3 Lee SH, Chun YS, Kim JH, et al. The relationship between demodex and ocular
discomfort. Invest Ophthalmol Vis Sci 2010;51:2906–11.

4 Liu J, Sheha H, Tseng SCG. Pathogenic role of Demodex mites in blepharitis. Curr
Opin Allergy Clin Immunol 2010;10:505–10.

5 Kosik-Bogacka DI, Lanocha N, Lanocha A, et al. Role of Demodex folliculorum in
the pathogenesis of blepharitis. Acta Ophthalmol 2012;90:e579.

6 Clifford CW, Fulk GW. Association of diabetes, lash loss, and Staphylococcus aureus
with infestation of eyelids by Demodex folliculorum (Acari: Demodicidae). J Med
Entomol 1990;27:467–70.

7 Longo C, Pellacani G, Ricci C, et al. In vivo detection of Demodex folliculorum by
means of confocal microscopy. Br J Dermatol 2012;166:690–2.

8 Kligman AM, Christensen MS. Demodex folliculorum: requirements for
understanding its role in human skin disease. J Invest Dermatol 2011;131:8–10.

9 Sattler EC, Maier T, Hoffmannet VS, et al. Noninvasive in vivo detection and
quantification of Demodex mites by confocal laser scanning microscopy. Br J
Dermatol 2012;167:1042–7.

10 Cruzat A, Pavan-Langston D, Hamrah P. In vivo confocal microscopy of corneal
nerves: analysis and clinical correlation. Semin Ophthalmol 2010;25:171–7.

11 Bozkurt B, Irkec M, Mocan MC. In vivo confocal microscopic findings in posterior
polymorphous corneal dystrophy. Cornea 2013;32:1237–42.

12 Kojima T, Matsumoto Y, Dogru M, et al. The Application of in vivo laser scanning
confocal microscopy as a tool of conjunctival in vivo cytology in the diagnosis of dry
eye ocular surface disease. Mol Vis 2010;16:2457–64.

13 Mastropasqua L, Agnifili L, Fasanella V, et al. Conjunctival goblet cells density and
preservative-free tafluprost therapy for glaucoma: an in vivo confocal microscopy
and impression cytology study. Acta Ophthalmol 2013;91:e397–405.

14 Matsumoto Y, Sato EA, Ibrahim OMA, et al. The application of in vivo laser
confocal microscopy to the diagnosis and evaluation of meibomian gland
dysfunction. Mol Vis 2008;14:1263–71.

15 Villani E, Canton V, Magnani F, et al. The aging meibomian gland: an in vivo
confocal study. Invest Ophthalmol Vis Sci 2013;54:4735–40.

16 Villani E, Magnani F, Viola F, et al. In vivo confocal evaluation of the ocular surface
morpho-functional unit in dry eye. Optom Vis Sci Off Publ Am Acad Optom
2013;90:576–86.

17 Tong L, Corrales RM, Chen Z, et al. Expression and regulation of cornified envelope
proteins in human corneal epithelium. Invest Ophthalmol Vis Sci 2006;47:1938–46.

18 Kojima T, Ishida R, Sato E, et al. In vivo evaluation of ocular demodicosis using
laser scanning confocal microscopy. Invest Ophthalmol Vis Sci 2011;52:565–9.

Clinical science

Randon M, et al. Br J Ophthalmol 2015;99:336–341. doi:10.1136/bjophthalmol-2014-305671 341

group.bmj.com on January 8, 2017 - Published by http://bjo.bmj.com/Downloaded from 

http://bjo.bmj.com/
http://group.bmj.com


eyelid infestation
Demodexreliable tool for the diagnosis of 

 confocal microscopy as a novel andIn vivo

Baudouin
Laurence Batellier, Alexandre Denoyer, Antoine Labbé and Christophe 
Matthieu Randon, Hong Liang, Mohamed El Hamdaoui, Rachid Tahiri,

doi: 10.1136/bjophthalmol-2014-305671
24, 2014

2015 99: 336-341 originally published online SeptemberBr J Ophthalmol 

 http://bjo.bmj.com/content/99/3/336
Updated information and services can be found at: 

These include:

References
 #BIBLhttp://bjo.bmj.com/content/99/3/336

This article cites 18 articles, 6 of which you can access for free at: 

service
Email alerting

box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the

Collections
Topic Articles on similar topics can be found in the following collections 

 (94)Tears
 (94)Lacrimal gland

 (60)Eye Lids

Notes

http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

http://journals.bmj.com/cgi/reprintform
To order reprints go to:

http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

group.bmj.com on January 8, 2017 - Published by http://bjo.bmj.com/Downloaded from 

http://bjo.bmj.com/content/99/3/336
http://bjo.bmj.com/content/99/3/336#BIBL
http://bjo.bmj.com//cgi/collection/eye_lids
http://bjo.bmj.com//cgi/collection/lacrimal_gland
http://bjo.bmj.com//cgi/collection/tears
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com

	In vivo confocal microscopy as a novel and reliable tool for the diagnosis of Demodex eyelid infestation
	Abstract
	Introduction
	Patients and methods
	Patients
	In vivo analysis of Demodex by IVCM
	Laboratory sample examination
	Ex vivo analysis of Demodex by IVCM

	Results
	Describing in vivo characteristics of Demodex in patients using IVCM
	Comparisons between IVCM and the classic depilation/optical microscopy method for Demodex diagnosis
	MG disease diagnosis
	Describing ex vivo characteristics of Demodex using IVCM

	Discussion
	References


