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Reflectance confocal microscopy: new micromorphological
insights into inflammatory skin diseases

                     

In this issue of the BJD, Ardigo et al. and the International

Confocal Working Group (ICWG) present an extensive and

well-performed study on noninvasive imaging of superficial

inflammatory skin diseases, focusing on defining diagnostic

criteria for distinction between the three main groups:

psoriasiform, spongiotic and interface dermatitis.1 Reflectance

confocal microscopy (RCM) was used for obtaining high-

resolution in vivo images of superficial skin layers.

Over the last decade, RCM has become a well-established

method for diagnosing melanocytic lesions. It can now distin-

guish between benign naevi and malignant melanomas with a

high level of accuracy.2 Another field for RCM is epithelial

skin cancer.3,4 For both melanocytic tumours and non-

melanoma skin cancer, numerous studies have been published

to define diagnostic criteria, pitfalls, sensitivity and specificity

for RCM. These include a scoring system for melanomas, as

well as diagnostic algorithms for the differentiation between

benign naevi and melanomas.

In addition to utility in the diagnosis of skin tumours, RCM

also offers insight into dynamic changes within the skin. For

example, treatment of actinic keratoses can be monitored and

controlled over time.5 Furthermore, blood flow and vessel

morphology give additional information for diagnosing basal

cell carcinomas. More recently, RCM has been studied as a

diagnostic tool in onychomycosis,6 demodex7 and scabies.

For inflammatory skin diseases with characteristic clinical

features, diagnosis can be made with the naked eye. Never-

theless, in some cases, biopsies are necessary to confirm the

diagnosis and to rule out possible similar-looking differential

diagnoses. There are already case reports and studies pub-

lished using RCM in inflammatory skin diseases8; however,

systematic studies for determination of characteristic features

have so far been lacking. This is starting to change: RCM

findings in allergic contact dermatitis are different from those

found in irritant dermatitis9; psoriasis characterized using

RCM images features elongated papillae, fast blood flow and

prominent thickening of the epidermis10; cutaneous lupus

erythematosus and mycosis fungoides have also been evalu-

ated by RCM.

Ardigo et al. present a large multicentre study of the

International Confocal Working Group on defining diagnos-

tic criteria for inflammatory diseases and developing a diag-

nostic algorithm.1 Twenty-one authors from 19 institutions

in nine countries participated in this research. Only experi-

enced RCM users were included, following a specific

training programme that included information about typical

features of the different inflammatory skin diseases. The

imaging acquisition had to be performed according to a

standardized protocol. The inflammatory conditions were

divided into three major groups: spongiotic, interface and

psoriasiform dermatitis. Only histologically proven lesions

were included. Exclusion criteria were areas with scales and

scarring, some locations such as the scalp, as well as palmo-

plantar lesions.

One hundred and ninety-two cases were assessed using the

standardized protocol to ensure a comparable high image

quality. Nevertheless, 37 cases had to be excluded because of

artefacts, leaving a total of 155 cases. These images were eval-

uated by the local centre retrospectively with awareness of the

histological diagnosis. They were then re-evaluated by the

blinded central coordinator of the study.

Spongiosis and vesicles were the most common RCM fea-

tures in spongiotic dermatitis, whereas epidermal thickening

was highly associated with psoriasiform dermatitis. Interface

dermatitis exhibited blurring of the dermo-epidermal junction.

These findings correspond well with the typical histological

characteristics of these entities. Because RCM is a microscopic

method, it is comparable with histology regarding the resolu-

tion, but has a limited penetration depth. Additionally, RCM

offers an en-face view in contrast to the cross-sectional view of

histological slices. The RCM descriptors showed a high con-

cordance between the centres and a good agreement with the

blinded coordinator centre. Based on these results, the authors

developed a decision-tree diagram as an algorithm to diagnose

inflammatory skin diseases using RCM. Moreover, they defined

a scoring system of possible findings for fast clinical applica-

tion of the method.

There are some limitations that should be mentioned. The

RCM measurements and the evaluation of images requires

experience and time. Furthermore, scanning larger areas or

multiple lesions is not convenient. Some locations, such as the

scalp, eyelids or ears, cannot be reached by the technique

because of artefacts caused by hairs, movement or because the

imaging tip of the device is too large. Scales and crusts cause

severe artefacts, necessitating treatment of inflammatory skin

changes to minimize scales before imaging with RCM. On the

other hand, the shape and type of scales may give further

hints for the diagnosis in conventional histology (i.e. neu-

trophils in the stratum corneum for psoriasis, serum crusts for

acute eczema, follicular hyperkeratosis for lupus erythemato-

sus). By removing the stratum corneum, these characteristic

features of disease will be missed by RCM. Additionally,
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deeper findings in the middle dermis are not displayed by

RCM because of the limited penetration depth of the signal.

Therefore, the technique allows detection of superficial

changes only. It is not suitable for diagnosing deep inflamma-

tory diseases such as panniculitis. Finally, the device is expen-

sive; it is not reasonable or needful to buy an RCM device

solely for diagnosing inflammatory conditions. However, if

this diagnostic method is already in place for skin tumours,

then it may be used for diagnosing other skin diseases, too.

The major advantage of RCM compared with histology is that

the method is noninvasive, and permits repetitive measure-

ments of the same lesion over time. This enables the monitor-

ing of dynamic changes as well as assessing response to

treatment.11

In conclusion, Ardigo et al.1 present a well-designed multi-

centre study on the use of RCM in inflammatory skin diseases.

This study shows that RCM may help to diagnose these diseases,

to characterize them better, to evaluate treatment effects, and to

monitor the healing process. The study is of great importance as

it is likely to be the foundation stone for further research regard-

ing in vivo investigation of inflammatory skin diseases and

observing dynamic processes within the skin.
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