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IMAGE ANALYSIS OF CONFOCAL LASER MICROSCOPY TO
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INTRODUCTION—OBJECTIVES

The main objective of this work is to study by the confocal laser microscopy and echographic acquisitions, the relationship between the modification of the superficial part of the reticular
dermis, the age and the presence of some elastosis induced by the repeated sun exposition.

As already described, the decrease of the superficial part of the dermis corresponds to a modification of the organization of the collagen/elastin network, mainly due to its fragmentation.
In parallel, the confocal laser microscopy in vivo allows to obtain non invasive and real time “optical biopsies” up to the superficial reticular layer.

The second aim of this trial is to compare these two technologies for the skin imaging.

MATERIALS & METHODS

Subjects
For such a purpose, 142 healthy caucasian women aged from 21 to 77 years old were
recruited.

Devices - Sites of measurements

- Confocal imaging . Acquisitions were performed onto the cheek, using a confocal
laser microscope working at 830 nm (VivaScope 1500, Mavig, Germany). Acquisitions
consisted to obtain different stacks of images, up to 150 um depth with a step of 2 um.
Such an acquisition profile allowed to reach the superficial part of the reticular dermis
and to assess the level of the sun damage onto the architecture of the collagen/elastin
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network. Q fi f the SENEB (Diff fthe d d ficial ech Alys Veaical
i P : : uantification of the ifference of the deep and superficial echogenicity France
- Ultrasound scans : On the other hand, ultrasound acquisitions equipped with a 25 of the dermis— EchoScan softwareV20 ORION-Concept, France)

MHz probe (Dermcup, Atys, France) were performed on the forearm to characterize
and quantify the SENEB (SubEpidermal Non Echogenic Band) according to the age.

Image processing & Analysis

- Confocal images : All confocal images (stacks) were analyzed with a specific soft-
ware (ConfoScan V01, ORION Concept/MAVIG, France) to extract information about
the organization of the superficial collagen/elastin network and to quantify the ratio of
fragmentation corresponding to the grade of elastosis.

- Ultrasound scans . Analysis performed with a dedicated software (EchoScan V02,
ORION Concept, France) consists in quantifying the difference of the echogenicity be-
tween the superficial (imaged by confocal microscopy as well) and deep dermis. Two

(A) Stack of images (500X500 um) acquired up to 150 um depth into the skin

equivalent regions of interest were defined onto these two locations into the dermis o with a step of 2 um. o
and the average of grey levels were calculated. A negative difference corresponds to a - = (5)Quantiication of the Pl g’;,i’;epz‘éﬁgg’;%a; ggtﬁ;’g{sgj@fjgg s rag-
presence of a SENEB and a modification of the collagen/elastin network due to the sun ware V01, ORION-Concept/MAVIG, France) VivaScape 1500
damages. Lucid—Mavig
Germany
RESULTS Fragmentation of the superficial Fragmentation of the superficial
. . . reticular dermis for "Old" and "Young" reticular dermis versus Age om0
Results with the confocal laser microscopy demonstrated regular increase of the frag- skin groups - Confocal analysis Confocal Ivsi
mentation with the ageing. In parallel, an important inter individual variation was ob- , , , veers = LONTOCAT ANATYSIS
: : : : : : (p eye Relative Fragmentation Value (:1000) Relative Fragmentation Value (:1000)
served probably correlated to an important disparity of the intrinsic cutaneous sensibility Age Significant difference - p< 8,07 10-7 g0 Aee
of the subjects and to the frequency of their sun expositions. 60
The comparison performed “group to group” (50 subjects aged from 21 to 37 gears and 50 T 0 /
50 aged from 52 to 72) demonstrated a high significant difference (p=8.07 10, Student 40
“t” test, two-tailed, unpaired) confirming the modification of the reticular network with the 30 40
age and the progressive installation of an elastosis and its worsening. o vy
. . . . .. 20
In parallel, the image analysis of the ultrasound images of the dermis and the quantifi- 10
cation of the sub-epidermal hypoechogenic band (SENEB) demonstrated a regular in- 0 0 y = 208,4x + 26599
crease of this parameter with the age too. These already described results confirms ob- ® Young Skin "From 21 to 37 years" ® Old Skin "From 52 to 72 years" —Fragmentation  — Age
servations obtained by the confocal microscopy and the injury of the superficial part of
the reticular dermis. o | SENEB for "old" and "Young" skin SENEB Versus Age iz
The comparison on the same groups, showed a significant difference of the SENEB roubs - Ultrasound analvsis :
. . . by o . group Y Ultrasound analysis
both evaluate by visual scoring of the images (p = 9.5.10 °, Student “t” test, two-tailed, SENEB (Deep - Superficial dermis echogenicity) SENEB (Deep - Superficial dermis echogenicity)
unpaired) and image analysis and quantification oc the differential echogenicity between o Pee 5o Aee
the superficial and the deep dermis (p = 9.5.10"¢, Student “t” test, two-tailed, unpaired)
50 70 _,.//
60
40 50 ,.,-//_F'_NI\J I
CONCLUSION 30 40 p— B
These first results demonstrated the real interest of the confocal laser microscopy and 20 30 _F/f
the high frequency ultrasound scanning for the study of the intrinsic skin characteristics 10 20
and in particular, their relationship with the ageing. 10 - \
The combination of these techniques seems presented a real complementarities, in 0 0 y=0,2986x + 6,686
particular in the future, to quantify the depth of the sun damages into the skin.  Young Skin "From 21 to37 years' M 0ld Skin"From 52 to 72 years’ —Age  —SENEB
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