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Abstract 
Lichen sclerosus (LS) is a chronic scleroatrophic dermatosis 

of unknown etiology that usually affects the anogenital area and 
occasionally the extragenital sites, with no definitive cure. LS 
patients are at higher risk of developing squamous cell carcinoma 
(SCC) in their lifetime compared to the general population. 
Through a retrospective study, we evaluated the impact of regen-
erative medicine-based therapies on SCC onset in the context of 
genital LS. Patients with LS treated at our institute from March 
2013 to December 2022 were reviewed. A total of 319 patients, 
including 34 treated with adipose-derived stem cell (ADSCs) 
grafts, 31 treated with ADSCs grafts and platelet-rich plasma 
(PRP), and 254 treated with PRP, were identified. In parallel, data 
extracted from the histologic institutional database, searching for 
SCC in the anogenital area, were matched to surgical records. 
None of the 319 LS patients developed skin SCC in the anogenital 
area. Our data suggest that cellular and acellular therapies achiev-
ing therapeutic control prevent continuous tissue remodeling and 
its evolution and, therefore, neoplastic degeneration. Regenerative 
approaches are considered a valid strategy for treating sympto-
matic LS patients despite prolonged first-line medical treatment. 
Studying the genital carcinogenesis of LS cases, we reported for 
the first time a protective role of PRP, ADSCs, and combined ther-
apies. Thus, in terms of cancer prevention, we propose that regen-
erative therapies ameliorating disease control in non-responders to 
conventional therapy represent an important innovative tool. 

 
 
 

Introduction 
Several experimental and clinical shreds of evidence docu-

mented the possibility of potentiating intrinsic restorative and 
defense capacity through the regenerative medicine approach. 
Acellular therapies, which include the usage of stem cell-derived 
extracellular matrix, purified secreted vesicles, the entire secre-
tome, platelet-rich plasma (PRP), and natural or synthetic poly-
mers, aim to enhance tissue spontaneous restorative capacity. 
Cellular-based therapies involving graft-based mesenchymal stem 
cells (MSCs) significantly advanced the regenerative medicine 
field, given that these cells are non-specialized and have the abil-
ity to self-renew and differentiate into various cell types.1 Thus, 
autologous stem cells sourced from disease- or injury-uninvolved 
tissue are useful to treat pathological conditions involving stem 

Regenerative therapies in lichen sclerosus genitalis patients and possible 
efficacy in preventing squamous cell carcinoma development:  
a long-term follow-up pilot study 

Marinella Tedesco,1* Barbara Bellei,2* Lavinia Alei,1 Monia Di Prete,3 Carlo Cota,3 Tiziano Pallara,1 Antonio Bonadies,1 
Alessandra Latini,4 Stefania De Fazio,5 Emilia Migliano1 
1Department of Plastic and Reconstructive Surgery; 2Laboratory of Cutaneous Physiopathology and Integrated Center of Metabolomics 
Research; 3Genetic Research, Molecular Biology and Dermatopathology Unit; 4Lichen Sclerosus Unit, Department of Dermatology, 
STI, Environmental Health, Tropical and Immigration, San Gallicano Dermatological Institute IRCCS, Rome; 5International Liaison 
SICPRE, Italian Society of Plastic and Reconstructive Regenerative Surgery, Italy 
 
*These authors contributed equally

Correspondence: Marinella Tedesco, M.D., Department of Plastic 
and Reconstructive Surgery, San Gallicano Dermatological Institute 
IRCCS, Via Elio Chianesi 53, 00144 Rome, Italy. 
E-mail: marinella.tedesco@ifo.it 
Tel.: +39 0652665438  
Key words: genital lichen sclerosus; squamous cell carcinoma; adi-
pose-derived stem cells; platelet-rich plasma.  
Contributions: MT designed the research study; MT, TP, and AB per-
formed the surgery; MT and LA, performed platelet-rich plasma 
(PRP) treatments; AL and LA performed the follow-up; LA, MDP, 
and CC collected the data; BB analyzed the data and performed the 
statistical analysis; EM supervised the activities; SDF and EM per-
formed critical revisions of the manuscript. All authors contributed to 
data interpretation and approved the final version of the manuscript.  
Conflict of interest: the authors declare that they have no competing 
interests, and all authors confirm accuracy.  
Ethics approval and consent to participate: the institutional research 
ethics committee (Prot. RS 333/13) (Istituti Regina Elena e San 
Gallicano) approved all research activities involving human sub-
jects. The study was performed in accordance with the Declaration 
of Helsinki and all patients provided informed consent.  
Availability of data and materials: data generated and analyzed dur-
ing the current study are available from the corresponding author 
upon reasonable request.  
Funding: the research was supported by a grant from the Italian 
Ministry of Health (RC2024).  
Acknowledgments: we thank all patients for their participation in 
the study.  
Received: 3 July 2023. 
Accepted: 23 October 2024.  
This work is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0).  
©Copyright: the Author(s), 2025 
Licensee PAGEPress, Italy 
Dermatology Reports 2025; 17:10079 
doi:10.4081/dr.2024.10079  
Publisher's note: all claims expressed in this article are solely those 
of the authors and do not necessarily represent those of their affiliat-
ed organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article or claim 
that may be made by its manufacturer is not guaranteed or endorsed 
by the publisher.

                                                   Dermatology Reports 2025; volume 17:10079



cell exhaustion, as well as to accelerate natural tissue restoration. 
Among the several sources of MSCs, adipose-derived tissue stem 
cells (ADSCs) have garnered significant interest due to their 
extremely high number of staminal elements, regenerative capac-
ities, ease of access, and immune-privileged setting.2 However, it 
is important to take into consideration that a large proportion of 
the desired effects of stem cell therapy may be attributable to adi-
pose tissue-derived secretome, containing many growth factors, 
lipids, and extracellular matrix components implicated in cell pro-
liferation and tissue remodeling.3 Moreover, since MSCs are 
immune-privileged cells that secrete a wide panel of cytokines, 
their ability to alter the host immune environment represents a 
promising treatment for inflammatory-associated diseases and 
autoimmune diseases.4 Accordingly, very recently, the infusion of 
MSCs has been used to alleviate the non-protective cytokine 
storm of SARS-CoV-2 patients.5  

Currently, regenerative approaches are considered a valid 
strategy for treating symptomatic lichen sclerosus (LS) patients 
despite prolonged medical treatment.6 LS is a chronic, relapsing, 
inflammatory mucocutaneous skin disorder that usually involves 
the anogenital area. It is characterized by the appearance of ivory-
white patches, ulcerations, ecchymosis, and atrophy with sclero-
sis. It can also result in the subversion of normal anogenital archi-
tecture, including fusion or loss of the labia minora, narrowing of 
the vaginal introitus, and burying of the clitoris, which can culmi-
nate in urinary and sexual dysfunction.7 Genital dysplasia is fre-
quent, and there is also an increased risk of squamous carcinoma 
of the penis and vulva.8-10 The risk of anogenital squamous cell 
carcinoma (SCC) associated with LS corresponds to 2% for men.9 
Large epidemiological studies evidenced that women affected 
with vulvar LS have a lifetime risk of developing squamous cell 
carcinoma ranging from 2 to 7%. In comparison, up to 65% of vul-
var carcinomas arise in a background of genital LS.11,12 Additional 
evidence showed that the local recurrence of a vulval SCC is 
greater in patients with LS.12 Some studies reported that SCC 
development is predominantly associated with female genital 
LS,13 whereas others reported no gender differences.14 The associ-
ation with SCC seems to be very specific, since melanoma, basal 
cell carcinoma (BCC), and Merkel cell carcinoma are all sporadi-
cally reported in male and female patients with LS. Differently, 
SCC is not associated with extragenital LS.  

Currently, treatment of LS is mainly initiated to relieve symp-
toms of pruritus and pain, to reduce the progression of skin alter-
ations, and eventually to decrease the risk of cancer. Accepted 
first-line treatment of LS in the active phase consists of the daily 
local application of potent corticosteroids, mainly clobetasol pro-
pionate. In contrast, topical preparation of calcineurin inhibitors 
represents second-line treatment.15 However, topical steroid thera-
py is not well-tolerated and successful in all LS patients. In gener-
al, adherence to prolonged topical therapy for cutaneous condi-
tions is low.16 Frequently, patients discontinue therapy for lack of 
rapid efficacy, resistance over time, or due to side effects (bacter-
ial and fungal infection, thinning of the skin, dermal atrophy, dry-
ness, telangiectasia, acne, and mild depigmentation).17 Moreover, 
a small percentage of LS patients are resistant to topical steroid 
treatment. Nevertheless, the lack of a definitive cure for LS 
reflects the fact that the exact etiopathogenesis remains unknown. 
Immunological dysreactivity, chronic inflammation, and pro-
fibrotic activation of fibroblasts in the context of a susceptible 
genetic background are the major pathogenic mechanisms.18 

For LS patients not responding to conventional pharmacolog-
ical therapy, autologous ADSC transplantation and a combination 
of ADSCs and PRP demonstrated clinical improvement in most of 
the symptoms.6,19 The biological rationale of PRP mixed with adi-

pose tissue is based on the idea that PRP, being rich in several 
growth factors and cytokines, may contribute to fat graft sur-
vival.20,21 Moreover, PRP modulates the immune system and extra-
cellular synthesis, two altered conditions in LS. Accordingly, the 
injection of PRP alone also demonstrated significant clinical 
improvement in both male and female patients.22 In this study, we 
analyzed the institutional patient database to evaluate the effects 
of regenerative therapeutic approaches (ADSCs, ADSCs com-
bined with PRP therapy, or PRP alone) on the risk of genital LS 
progressing to SSC. 

 
 
 

Materials and Methods 
Patients’ description 

The study was approved by the institutional ethics committee. 
It was conducted in accordance with the Declaration of Helsinki, 
and informed consent was obtained from all patients. This retro-
spective research covered a nine-year period (2013-2022) at a sin-
gle hospital. A total of 319 LS patients treated between March 
2013 and December 2022 were identified through a retrospective 
review of electronic medical records. In particular, 34 patients 
were treated with ADSC grafts, 31 were treated with ADSC grafts 
plus PRP, and 254 were treated with PRP. These groups included 
patients still presenting symptoms due to poor corticosteroid effi-
cacy, low compliance with therapy, or the relapsing nature of LS, 
causing a progression to severe late stages. All patients discontin-
ued the use of topical steroids one month before and during the 
regenerative treatment period. Detailed methods for ADSC grafts 
and PRP injections were previously described.20-22 In brief, 
patients underwent PRP infiltration three times at 15-day inter-
vals. Sometimes, one or more additional treatments were repeated, 
with a minimum one-year interval between the initial infiltration. 
For the ADSC-based graft, the patient received two or three surgi-
cal procedures in a day-surgery regimen under general anesthesia, 
separated by four months. Adipose tissue was obtained from the 
abdominal area. Patient follow-ups ranged from 1 to 9 years. 
However, considering 5 years as a minimum period for cancer sur-
veillance, a subset of patients presenting this characteristic was 
analyzed separately. The overall patient population consisted of 
196 females and 123 males, with a mean age of 57.5±13 years 
(range 22-87 years). Anogenital SCC patients were extracted from 
the institutional database, considering the period 2013-2023. 

 
Statistical analysis 

Descriptive statistics were used to describe the patients’ char-
acteristics. Quantitative data were reported as mean±standard 
deviation (SD). The Student’s t-test was used to assess statistical 
significance with thresholds of *p≤0.05 and **p≤0.01.  

 
 
 

Results 
The study included 319 consecutive cases of histologically 

proven penile and vulvar LS (mean age of 57.5±13 years; range 
22-87 years) treated with regenerative medicine protocols in the 
Department of Plastic and Reconstructive Surgery at our institute. 
Gender distribution encompassed 196 females (mean age 
58.8±12) and 123 males (mean age 53.8±14). In line with previous 
data reporting a significantly lower median onset age in males 
compared to females,21 in this study, the gender-related age differ-
ence was statistically significant (p=0.000062) (Figure 1). 

 Article
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Here, patients were divided into three groups: Group 1 
(n=254) being injected with PRP, Group 2 (n=34) receiving an 
autologous ADSCs graft, and Group 3 (n=31) receiving both treat-
ments (Figure 2). Among the subjects included in Group 3, eight-
een patients were injected with PRP and ADSCs during the same 
surgical event; of those, nine received additional PRP treatment 
during follow-up, four were enrolled for PRP injection and then 
received ADSCs grafts, and ten underwent ADSCs grafts and then 
received PRP during follow-up. Short-term (3 months) and longer-
term (12 months) clinical follow-up confirmed previous data6,22 
concerning the effectiveness of treatments, which included symp-
tom relief (itching, burning sensation, pain, and dyspareunia), as 
well as improvement in subjective findings (sexuality and quality 
of life) of patients (data not shown). 

The median follow-up time was 4 years (mean 3.9±2.4 years; 
range 1-10 years), with the PRP group having a shorter post-treat-
ment observation period (mean 3.3±1.8 years; range 1-9 years) 
than ADSCs (mean 5.8±3.1 years; range 1-10 years) and ADSCs 
plus PRP (mean 6.9±2.3 years; range 1-10 years). Patients receiv-
ing PRP and ADSCs in the same surgical event (n=18) have a 
longer clinical follow-up (8.5±0.55 years; range, 7-9 years), as 
this specific procedure is not yet used by our institute. A detail of 
the follow-up period distribution among different treatment regi-
mens is reported in Figure 3. Further selection for a minimum fol-
low-up period of 5 years (median, 7 years) resulted in 65 patients 
from Group 1, 23 patients from Group 2, and 25 LS patients from 
Group 3. Clinical observation showed that none of the 319 LS 
patients developed an SCC or other type of skin cancer in the gen-
ital area (113 subjects with at least 5 years of follow-up). By con-
trast, the analysis of data extracted from the histologic institutional 
database confirmed the frequent occurrence of SCC in the genital 
area of anogenital LS patients, since 18.5% of all anogenital SCC 
diagnosed between 2013 and 2023 presented genital LS. No dif-
ference in age or gender distribution was observed when compar-
ing the groups of SCC without LS background and SCC with LS 
background (Table 1). However, none of the patients with SCC 
and a diagnosis of LS belonged to the group of patients treated 
with regenerative medicine therapies. The efficacy of regenerative 
treatments in SCC prevention is also indirectly reflected by the 
low percentage of anogenital SCC-LS (18.5%) among the entire 
anogenital SCC diagnosed in our institute. In fact, the literature 
reports a percentage of SCC occurring in LS background ranging 
from 31% to 86%.11,13 

 

 
 

Discussion 
LS is a rare disease with a great impact on the well-being and 

quality of life of affected subjects. LS causes anxiety and depres-
sion due to the diminished ability to perform daily activities of liv-
ing and sexual dysfunction. Nevertheless, due to underreported 
symptoms by patients and the overlapping features with other der-
matoses, the early diagnosis and treatment of LS are challenging. 
The delay of the initial diagnosis of LS impacts symptoms and the 
prognosis, including the probability of progression to SCC. 
Comparing gender differences, we observed a significantly lower 
median age for disease onset. However, we cannot rule out the 
possibility that differences in clinical presentation and subjective 
perception between genders may influence the timing of patients’ 
presentation to the dermatology department, rather than reflecting 
a real difference in disease onset. Accordingly, using a two-stage 
classification, previous studies reported that more than 67% of 
female subjects arrive at the diagnosis at a late stage, whereas only 

46% of males present late-stage characteristics at the first visit.22,23 
Early intervention with topical corticosteroids may prevent both 
scarring and tumor evolution in males and females.24 However, 
compliance with therapy also plays a relevant role in SCC onset. 
Women compliant with topical corticosteroid treatment demon-

                                                                                                                  Article

Figure 1. Plot of the difference in age. Age at the disease diagnosis 
was significantly lower in men compared to females (p=0.000062).

Figure 2. Graphical representation of patients’ distribution accord-
ing to the regenerative therapy used. The number of subjects with 
a minimal follow-up of 5 years is indicated in the lower boxes.

Figure 3. Plot of follow-up duration according to the type of 
regenerative therapy used.
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strate lower rates of vulvar SCC compared to women who were 
inconsistent with this treatment.25 Some patients prematurely dis-
continue therapy for lack of prompt efficacy or because of side 
effects. On the other hand, concerns about long-term corticos-
teroid use can undermine patient compliance and motivation. 
Thus, strategies recommended to minimize exposure to corticos-
teroids are needed for chronic skin diseases such as LS. 
Collectively, these studies suggest that considering the potential 
evolution towards cancer, LS needs to be treated, even when 
asymptomatic. Particularly, subclinical persistent inflammation 
engaging reactive oxygen species (ROS)-dependent tissue sclero-
sis and scarring might facilitate atypical hyperproliferative 
processes.26 Due to the complicated pathogenesis, there is no 
definitive treatment strategy for LS patients. Ultrapotent topical 
corticosteroids’ effectiveness lies in their anti-inflammatory effect 
via interaction with the intracellular glucocorticoid receptor and 
the immunosuppressive action. Still, clinical evidence of reduced 
dermal fibrosis27 lacks a biological explanation. Other possible 
therapies sporadically used for LS patients, such as UVA1, micro-
ablative fractional radiofrequency, and topical retinoids, counter-
act the pro-fibrotic process, restoring normal collagen synthesis 
and metabolism.28,29 Similarly, even if the loss of oxidative equi-
librium is considered secondary to inflammation, direct targeting 
of oxidative stress by systemic or topical supplementation with 
vitamin E and other antioxidants is retained as a valid adjuvant 
option to prevent disease progression and transformation into car-
cinoma.30 

A vast repertoire of experimental and clinical studies illustrat-
ed that regenerative therapies act on most of the LS pathogenic 
mechanisms. PRP is a blood product enriched in growth factors 
and cytokines, which promotes tissue regeneration, angiogenesis, 
and immune modulation. Clinical studies demonstrated the effica-
cy of stem cell-enriched fat grafting in reducing fibrosis, pain, 
burning, and dyspareunia and restoring anatomical and functional 
outcomes in both male and female LS patients.31 Moreover, the 
combination of PRP and ADSCs seems to offer a synergistic 
approach to address the complex pathophysiology of LS, particu-
larly in the early stages.6 ADSCs’ regenerative property relies not 
only on their cell replacement capacity but also on the secretion of 
trophic factors and modulation of the local immune response. 
Laboratory-based biological characterization of grafted material 
clearly showed that in addition to pluripotent cells, it contains 
direct ROS scavenger activity, stimulators of cell antioxidant 
endogenous capacity, immune-regulatory factors implicated in 
CD8+ T cells proliferation and skin homing, and molecules 
involved in extracellular matrix remodeling,2,32 explaining clinical 
shreds of evidence. Yet, questions regarding the oncological safety 
of therapeutic stem cells have been raised, as many components 
required for successful regenerative therapy, such as revascular-
ization, immunosuppression, and cellular mobilization, are also 
critical for tumor onset and relapse. In vivo studies documented 
divergent results, showing a possible pro-carcinogenic risk in 
autologous adipose tissue-derived therapies,33 as well as no 
increased risk of tumor recurrence in patient populations receiving 
adipose tissue-based intervention.34 However, our and other previ-

ous in vitro studies documented that, in contrast to normal cells, 
the proliferation rate of cancer cells (including skin squamous car-
cinoma and melanoma cells) is not affected or, in some cases, neg-
atively influenced by adipose tissue-derived stem cell secre-
tome.2,34 In line with these data, we reported that none of the LS 
patients treated with ADSCs, PRP, or ADSCs/PRP combined ther-
apy developed SCC or BCC in the anogenital area during a medi-
um-term follow-up, suggesting a protective role of these treatment 
options. The explanation could be the optimal control of disease 
symptoms or the intrinsic propensity of transplanted material to 
interrupt the chronic inflammatory state typical of the dermal and 
epidermal skin of affected subjects, as well as the marked capacity 
to re-equilibrate the oxidative equilibrium, since oxidative stress is 
deeply implicated in the carcinogenic process in LS.35 

 

 

 

Conclusions 
In conclusion, data regarding the usage of regenerative thera-

pies for LS patients confirm the safety and efficacy of these treat-
ments, encouraging further evaluation for cancer prevention. 
There is no doubt that disease control, particularly attenuation of 
the inflammatory cascade, acts to prevent the onset of genital SCC 
for patients with genital LS. However, the clinical data presented 
in this work suggest that regenerative medicine treatments, both 
surgical (ADSCs and ADSCs combined with PRP graft) and sim-
ple intradermal injection of PRP, have a strong impact on the 
restoration of physiological tissue balance and consequently on 
neoplastic evolution. The efficacy of regenerative treatments in 
SCC prevention is indirectly supported by the relatively low per-
centage (18.5%) of anogenital SCC cases associated with LS 
when considering the total number of SCC cases (both LS-asso-
ciated and non-associated). This may reflect the routine use of 
regenerative medicine-based therapies in eligible LS patients at 
our institute. In fact, data from the literature describe the percent-
age of SCC-LS among the total number of SCC, ranging from 
31% to 86%.11,13 Beyond the biological mechanisms underlying 
this observation, it is possible that this therapeutic option is intrin-
sically more effective than delegating long-term home manage-
ment to the patient. In terms of cancer prevention, this leads to a 
reflection on the expansion of the offer of regenerative therapies 
not only to patients who do not respond to conventional therapies. 
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