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Abstract

Kaposi's sarcoma (KS) is a multifocal systemic disease, originating from endothelial

cells mainly affecting elderly men. Intralesional chemotherapy with vinblastine or vin-

cristine is an effective and well-tolerated treatment in patients presenting single nod-

ules on the skin. Despite reflectance confocal microscopy represents a useful

diagnostic method for many dermatological diseases, to date, there are few data

regarding the use of RCM in mucocutaneous KS. Objective of this study was to eval-

uate the use of RCM for therapeutic follow-up in KS patients treated with

intralesional vincristine. An observational retrospective study involving patients with

a histological diagnosis of classic KS was conducted. All patients were treated with

intralesional vincristine; reflectance confocal microscopy images were taken for each

patient at baseline (T0) and 1 month after vincristine injection. Four male patients

with a median age of 76.8 years were included in the study and four nodules (one for

each patient) were evaluated with RCM examination before and after vincristine

injections. At 1 month from intralesional vincristine treatment, therapeutic response

was confirmed at RCM examination; a reduction of inflammatory cell at the stratum

spinosum level in all evaluated lesions was observed; at papillary dermis levels, black

luminal structures were decreased in diameter and superficial linear canalicular struc-

tures were not represented. Aggregates of inflammatory cells and of hemosiderin

deposition, at the dermal level, were reduced in number. Reflectance confocal

microscopy showed to be a promising method to evaluate vincristine therapeutic

response in patients with KS; further studies evaluating RCM use in KS patients in

order to monitor treatment efficacy are still required.
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1 | INTRODUCTION

Kaposi's sarcoma (KS) is a multifocal systemic disease, usually involv-

ing the skin, originating from endothelial cells mainly affecting elderly

men. Patients affected by classic KS present multiple pink to red-pur-

ple-colored lesions, varying from a patch, a nodule or a plaque, often

localized on the distal lower extremities.1,2 Although, in the last

decade, the use of reflectance confocal microscopy (RCM) as diagnos-

tic tool has been studied in many dermatological diseases, including

inflammatory dermatosis, benign and malignant neoplasms, as well as

in cosmetic dermatology,3–5 to date, there are few data regarding the

use of RCM in mucocutaneous KS.6 In literature there is only one

study describing reflectance confocal microscopy features of KS

lesions and their correlation with histopathological examination.7

Although many therapeutic strategies from systemic to local

treatment are available for KS, the correct treatment should be tai-

lored according to patients' characteristics. Intralesional chemother-

apy with vinblastine or vincristine is an effective and well-tolerated

treatment in patients presenting single scattered nodules on the skin.

Few data regarding the use of intralesional doxorubicin or bleomycin

have been described.8 Vincristine is a natural alkaloid derived from

the plant Vinca rosea; it has an antiblastic effect, and acts by binding

to microtubules and spindle proteins, thus inhibiting the mitotic

cycle.9 To date, ultrasonography is the only non-invasive diagnostic

tool that have been used to monitor the efficacy of intralesional vin-

cristine treatment in KS patients.10 Objective of this study was to

evaluate the use of RCM for therapeutic follow-up in KS patients

treated with intralesional vincristine.

2 | MATERIALS AND METHODS

2.1 | Study population

An observational retrospective study was performed at the Dermatol-

ogy Unit of the University of Federico II in Naples from January 2021

to September 2021. Patients with a histological diagnosis of classic

KS, presenting with cutaneous nodules were included in the study. All

patients were treated with intralesional chemotherapy that was per-

formed using insulin syringes containing vincristine. The amount of

vincristine injected in each nodule was decided according to the size

of the lesion and the injection was always performed by the same

investigator.

Clinical (Canon Power Shot G16, 12.3 megapixel digital single-

lens reflex camera) and RCM images (Vivascope 1500; Lucid Inc,

Rochester, NY) acquisition was performed for each patient at baseline

(T0) and 1 month after vincristine injection. For each patient, a single

nodule was examined before vincristine injection and after 1 month.

All procedures performed in studies involving human participants

were in accordance with the Helsinki Declaration and its later amend-

ments or comparable ethical standards. All patients provided informed

written consent. Therapeutic response was divided in to complete

response in case of complete resolution of the KS nodule, partial

response (PR) in case of a reduction >50% of nodule volume, and no

response (NR) in case KS nodule remained stable.

2.2 | RCM imaging

RCM images were acquired with a near-infrared reflectance confocal

laser scanning microscope (Vivascope 3000, Lucid Inc., MAVIG GmbH,

Munich, Germany); images, parallel to the skin surface, were acquired

for each patient, corresponding to epidermis, DEJ, and superficial der-

mis. Specific RCM features, previously described by Corsetti Gra-

zziotin et al.,7 were analyzed for each RCM examination to evaluate

treatment response. In detail, parameters taken into account in this

study were: the presence of round-to polygonal mild refractive struc-

tures correlating with the inflammatory cells located in the inter-

cellular spaces at the stratum spinosum level; regarding the vascular

structures, black luminal structures increased in diameter

corresponding to dilated vessels at papillary dermis levels and linear

small canalicular structures representing newborn vessels; the inter-

section of black canalicular structures corresponding to anastomosing

vessels was also analyzed. At the level of dermal stroma, three fea-

tures were evaluated: refractile cells arranged in aggregates rep-

resenting inflammatory cells, round-to-oval poorly refractile

structures moving from vessel walls in to the dermal stroma rep-

resenting erythrocytes extravasation and round-to-polygonal struc-

tures aggregated outside the vascular structures representing

hemosiderin deposition. An evaluation of potential RCM features vari-

ation after vincristine chemotherapy was performed.

3 | RESULTS

Four patients with cutaneous KS nodules located on lower limbs were

included in the study and four nodules (one for each patient) were

evaluated with RCM examination before and after vincristine injec-

tions. All patients were males with a median age of 76.8 years (range

72–87 years). Patients presented a median number of KS nodules of

4.3 (range 2–7) and a median KS duration of 13.5 years. An overall

improvement was observed in all KS patients, in particular, one patient

reported complete response, whereas, PR was observed in 3 out of

4 patients. RCM images were analyzed according to two previously

described RCM patterns; at baseline evaluation, round-to polygonal

mild refractive structures at the stratum spinosum level were identi-

fied in all KS nodules (4/4); black luminal structures increased in diam-

eter at papillary dermis levels and linear small canalicular structures

representing newborn vessels were observed with a frequency of

75% (3/4) and 50% (2/4), respectively. Moreover, the intersection of

black canalicular structures corresponding to anastomosing vessels

was also observed (75%). At the level of dermal stroma, aggregates of

refractile cells, round-to-oval poorly refractile structures moving from

vessel walls in to the dermal stroma and round-to-polygonal struc-

tures aggregated outside the vascular structures were observed in a

percentage of 50%, 75%, and 75%, respectively (Figure 1).
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F IGURE 1 (A) Clinical appearance of
KS nodule of the lower limb at baseline
(red circle); RCM examination images taken
with Vivascope 3000: (B) round-to
polygonal mild refractive structures (red
arrows) in the intercellular spaces at the
stratum spinosum level corresponding to
inflammatory cells; (C) black luminal
structures increased in diameter at the

papillary dermis corresponding to dilated
vessels (red square); (D) linear small
canalicular structures corresponding to
newborn vessels

F IGURE 2 (A) Clinical appearance of
KS nodule of the lower limb after 1 month
from intralesional vincristine (red circle);
RCM examination images taken with
Vivascope 3000: (B) reduction of
inflammatory cells at the stratum
spinosum level; (C) black luminal
structures decreased in diameter at the
papillary dermis (white circle); (D) vascular
structures replaced by collagen fibers in
the dermis (white arrows)
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At 1 month from intralesional vincristine treatment, all evaluated

RCM features were significantly decreased. Therapeutic response was

confirmed by the reduction of inflammatory cell at the stratum spi-

nosum level in all evaluated lesions; at papillary dermis levels, black

luminal structures were decreased in diameter and superficial linear

canalicular structures were not represented yet. Aggregates of inflam-

matory cells and of hemosiderin deposition, at the dermal level, were

reduced in number. RCM examination confirmed the therapeutic

response. The amount of RCM specific features reduction was

observed to be proportional to the degree of therapeutic response

(Figure 2).

4 | DISCUSSION

In literature there are different studies showing the efficacy and

safety of vincristine treatment for KS.11 However, previous studies

have been limited by the absence of an objective measure evaluat-

ing treatment improvement. To date, there is only one study

reporting the use of sonographic examination10 as a non-invasive

diagnostic method to monitor disease activity and to assess clinical

response to therapy. In the recent scenario, the use of RCM has

been studied in many dermatological diseases, including inflamma-

tory disorders, skin neoplasms, and cosmetic dermatology3,4; few

data describing its use in KS lesions have been reported7,8; in par-

ticular there is only one study describing specific RCM features

observed in KS lesions. This is the first study showing the promis-

ing role of RCM examination in monitoring KS lesions during

intralesional vincristine treatment. In fact, a progressive reduction

in all RCM parameters evaluated, corroborated by clinical evalua-

tions, was observed during the follow-up evaluation; a reduction in

diameter and in number of vascular structures was reported maybe

due to the cytotoxic action of vincristine that acts by destroying

endothelial cells. Limitations of this study was the low number of

patients involved, the retrospective design of the study and the

lack of specific RCM features to evaluate; further studies evaluat-

ing RCM use in KS patients in order to monitor treatment efficacy

are still required.
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