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Abstract

Lentigo maligna (LM) is a subtype of in situ melanoma that classically presents in

elderly patients as a slowly growing lesion on sun-exposed areas that may evolve to

invasive melanoma. Line-field confocal optical coherence tomography (LC-OCT) is a

new non-invasive technique for a real-time, vertical, and horizontal skin imaging with

high resolution close to conventional histopathology. We present the LC-OCT fea-

tures of an LM of the nose in a 49-year-old white man along with their horizontal

and vertical histopathological correlations. LC-OCT was able to detect in vivo, in both

horizontal and vertical imaging, the main microscopic features typical of LM by show-

ing, in the epidermis and around the hair follicles, the presence of large, bright round-

ish, or dendritic atypical cells, with evident nuclei, corresponding to atypical

melanocytes with a tendency toward folliculotropism. A strong correspondence

between LC-OCT images and vertical and horizontal histopathological sections was

observed. Our study, although limited to a single case, is indicative of the great

potential of LC-OCT to improve the non-invasive diagnosis of LM.
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1 | INTRODUCTION

Lentigo maligna (LM) is a subtype of in situ melanoma that classically

presents in elderly patients as a slowly growing lesion on sun-exposed

areas and that may evolve to invasive melanoma (LMM). It usually

occurs on the head and neck, and clinically appears as an asymmetric

pigmented macule or patch of increasing size with irregular borders.

LM can be present for years before being diagnosed. Histopathologi-

cally, increased proliferation of atypical melanocytes along the basal

layer of the epidermis with extension along adnexal structures is the

main feature, and associated solar elastosis is typically seen.

The diagnosis of pigmented facial lesions, mainly including LM,

pigmented actinic keratosis, and solar lentigo, is challenging and may

require a timely recognition in order to define the most correct

approach. In the past years, the introduction of innovative imaging

techniques, especially dermoscopy and reflectance confocal micros-

copy (RCM), has made a significant contribution in the differential

diagnosis of these lesions.1–7 Such techniques are able to improve the
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diagnostic accuracy and allow a prompt diagnosis by reducing invasive

procedures at critical sites on the face. Dermoscopy is easy to use and

extensively and routinely used in clinical practice; on the other hand,

RCM, being more costly and time consuming, has a higher specificity

and sensitivity and is mainly used in dermatology centers with

advanced technologies.

Line-field confocal optical coherence tomography (LC-OCT) is a

new non-invasive system for a real-time, vertical, and horizontal skin

imaging with high resolution close to conventional histopathology.

LC-OCT systems have recently been marketed, and preliminary stud-

ies have reported its use in selected cutaneous disorders, including

malignant and benign neoplasms8–14 and some inflammatory and

infectious diseases.15–18

We herein present the LC-OCT features of a case of LM involving

the nose along with their horizontal and vertical histopathological

correlations.

2 | CASE REPORT

A 49-year-old white man presented with a 3-year history of a slowly

enlarging pigmented lesion on his left nasal region. Past medical his-

tory was non-contributory. At physical examination, an irregular, dark,

brownish/black patch with ill-defined borders was noted (Figure 1A).

F IGURE 1 (A) Lentigo maligna of the
nose: irregular dark brownish/black patch
with ill-defined borders. (B) Dermoscopy
showing a dark brown irregular
pseudonetwork, asymmetric pigmented
follicular openings, dark rhomboidal
structures, and gray globules

F IGURE 2 Lentigo maligna.
(A) Vertical LC-OCT showing, along the
dermo-epidermal junction and within the
epidermis, bright atypical, roundish cells

(arrows); HF, hair follicle. (B) Vertical
histopathology showing a lentiginous
proliferation of atypical melanocytes
crowding the basal layer of the epidermis;
moderate pagetoid spread above the
basal layer is seen. Underlying superficial
dermis exhibits solar elastosis. H&E:
original magnification, �150

F IGURE 3 Lentigo maligna. (A) Horizontal LC-OCT at the level of
the stratum spinosum showing bright atypical, roundish cells with
evident nuclei (arrows), causing architectural disarray. (B) Horizontal
histopathologic section at the same level showing intraepidermal
pagetoid spread of scattered neoplastic melanocytes (arrows). H&E:
original magnification, �150
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Polarized light dermoscopy (Illuco IDS-1100, Tre T Medical) revealed

the presence of a diffuse dark brown area interrupted by hypopig-

mented holes of varying width (creating a “pseudonetwork”), asym-

metric pigmented follicular openings, dark rhomboidal structures, and

gray globules (Figure 1B). LC-OCT examination was performed with

the commercially available DeepLive (DAMAE Medical), which pro-

vides images with an axial resolution of 1.1 μm, a lateral resolution of

1.3 μm, and a field of view of 1.2 � 0.5 � 0.5 mm; it is equipped with

an integrated dermoscopic camera allowing a precise positioning over

the area to examine. DeepLive is a medical device with CE

(Conformité Européenne) mark in Europe, where it is commercially

available throughout and can be used in daily clinical practice. It is not

FDA (Food and Drug Administration) approved and can only be used

for clinical research purposes in the USA.

LC-OCT showed, in the vertical images, the presence of bright, atypi-

cal, roundish cells linearly distributed along the dermo-epidermal junction;

similar scattered cells were also visible within the epidermis (Figure 2A).

In the horizontal view, LC-OCT showed, across the viable epidermis, at

the dermo-epidermal junction and around the hair follicles, the presence

of bright, atypical, large, roundish, or dendritic cells with evident nuclei,

causing architectural disarray (Figures 3A, 4A, and 5A). No atypical cells

were observed in the superficial dermis in either vertical or horizontal

sections. After obtaining an informed consent, an LC-OCT-guided inci-

sional biopsy was performed in a target area stained with surgical ink,

F IGURE 4 Lentigo maligna.
(A) Horizontal LC-OCT at the base of the
epidermis showing large pleomorphic cells
of dendritic morphology (arrows).
(B) Horizontal histopathologic section at
the same level showing proliferation of
rounded to elongated, poorly pigmented
melanocytes with hyperchromatic nuclei
and prominent nucleoli (arrows), singly

arranged or reunited in small nests. H&E:
original magnification, �150

F IGURE 5 Lentigo maligna. (A) Horizontal LC-OCT at the level of
the dermo-epidermal junction showing bright atypical, roundish, and
dendritic cells with evident nuclei located around the hair follicles
(arrows). (B) Horizontal histopathologic section at the same level
showing adnexal involvement by neoplastic cells (yellow arrows) along
with dermal melanophages (red arrows). H&E: original
magnification, �200
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and vertical and horizontal histopathological sections showed in the epi-

dermis, lentiginous proliferation of rounded to elongated, poorly pigmen-

ted melanocytes with hyperchromatic nuclei and prominent nucleoli,

singly arranged or in small nests along the basal layer; above the basal

layer, moderate pagetoid spread, along with adnexal involvement; in the

superficial dermis, some melanophages along with signs of solar elastosis.

Based on histopathology, the diagnosis of LMwas rendered. Both vertical

and horizontal histopathological sections showed a strong correspon-

dence with LC-OCT images (Figures 2B, 3B, 4B, and 5B).

3 | DISCUSSION

We describe the LC-OCT features of LM. In our case, LC-OCT was

able to detect in vivo, in both horizontal and vertical imaging, the main

microscopic features typical of LM by showing, in the epidermis and

around the hair follicles, the presence of large, bright, roundish, or

dendritic atypical cells, with evident nuclei, corresponding to atypical

melanocytes with a tendency toward folliculotropism. From our

results, some considerations follow: the features observed by LC-OCT

in the horizontal sections are similar to those normally obtained by

RCM,3–7 which has been demonstrated to be useful in the non-inva-

sive diagnosis of LM by showing the characteristic atypical melano-

cytes mainly distributed around the hair follicles. Compared with

RCM, LC-OCT has a slightly lower resolution (1.3 vs. 0.8 μm, respec-

tively) and a higher penetration depth (~500 vs. ~200 μm). In addition,

LC-OCT has the great advantage of providing vertical images that

allow an immediate view of the different layers of the skin corre-

sponding to the same perspective of conventional histopathology. In

the case of LM, vertical sections provided by LC-OCT allow a more

prompt and accurate evaluation of the dermo-epidermal junction, cru-

cial for the assessment of dermal invasion.

Similarly to the available handheld version of the RCM system,

the LC-OCT device is equipped with a handheld probe that does not

require to be fixed on the skin. The probe can be easily moved for the

rapid examination of different fields, including difficult-to-access,

small areas with convexity/concavity such as the face.

Although further studies on larger case series are necessary, our

preliminary results indicate that LC-OCT might improve the non-

invasive diagnosis of LM. We are aware that our study is related to a

single case; however, it is indicative of the great potential of this new

imaging technique to provide an almost perfect correlation with hori-

zontal and vertical histopathological sections. The gold standard for the

final diagnosis of LM remains surgical excision and histopathology,

which also provide reliable information on early dermal invasion and

progression to LMM. However, this invasive procedure may be prob-

lematic, especially for large lesions of the face in elderly patients with

comorbidities, therefore LC-OCT may be crucial for narrowing down

the number of unnecessary biopsies by ruling out other disorders such

as pigmented actinic keratosis and solar lentigo/seborrheic kerato-

sis.9,10 In actinic keratosis, LC-OCT shows, similarly to RCM, a variable

degree of hyperkeratosis, acanthosis, and cellular and nuclear pleomor-

phism of keratinocytes, as reported by some studies.10,19–21 As regards

solar lentigo/seborrheic keratosis, although a specific LC-OCT study

has not been conducted so far, the expected findings, based on our

experience, would be similar to those obtained with RCM, that is,

hyperpigmentation of the basal layer, polycyclic papillary contour,

bright branching tubular structures, and bulbous projections.21 Finally,

thanks to the integrated dermoscopic camera, LC-OCT may be useful

to detect the most appropriate areas for biopsy as well as for surgical

margins delineation, and for topical treatment monitoring.
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