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Article 
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Abstract 

Background: Squamous cell carcinoma of the skin (SCC) is the second most common neoplasm in 
humans and the most frequent in Brazil (80% in the head and neck region, 20% mortality). Brazil is a 
world leader in organ transplants (more than 30,000 transplants in 2019). The risk of transplant 
patients (Tx) developing SCC is 65-250 times higher, with deeper infiltration, advanced stage, higher 
local recurrence, occult metastases and worse survival. Objective: To investigate the prognostic 
factors of locally advanced cutaneous squamous cell carcinoma (LASCC) of the head and neck region 
in transplant patients. Methods:16-year retrospective, single-center series of patients with LASCC in 
the head and neck region who underwent surgical treatment. Were analyzed: clinical and Tx data, 
clinical/pathological stage, surgical treatment, parotid/regional and distant metastases, recurrence 
and survival. Results: 156 patients were included: 69.2% women, 65.3 years; mean primary size: 4.24 
cm, 66% T3/T4 tumors, 71% grade 2/3 differentiation, 20.5% transplant recipients, follow-up: 33.6 
months. Most affected regions: malar/nasal (28.8%), auricular (19.2%). Surgeries: wide resection with 
reconstruction (58.9%), exenteration (14.1%), temporalectomy (11.5%). Univariate analysis: 
Recurrence: immunosuppressor drugs (p=0.009), transplanted (p=0.006), compromised margin 
(p=0.049), Mortality: immunosuppression (p=0.028), Total Resection and reconstruction (p=0.013), 
Stage(8ed) III-IV (p<0.001), compromised margin (p<0.001), neck metastasis with extranodal 
extension (p=0.018). Multivariate analysis: Recurrence: Transplanted HR:3.69 (p<0.001), Neck 
metastasis extranodal extension HR:5.41 (p<0.001), Evolution to Distant metastasis HR:5.27 (p<0.001); 
Mortality: Neck metastasis extranodal extension HR:1.94, (p=0.032), Compromised Margins HR:1.87 
(p=0.001), Main Surgical Procedures: Temporalectomy HR:2.83 (p=0.007); Major Rhinectomy HR:2.47 
(p=0.005); Worst Overall Survival: Tx compared to NonTx (p=0.069), Worst Survival with Recurrence: 
Tx compared to NonTx (p=0.005). Conclusions: The LASCC and Transplanted (immunosuppressed) 
group present low survival, worse prognosis, high risk of recurrence and mortality outcome, 
formulation of specific guidelines to standardize treatment and predict outcomes in this population 
are strictly necessary 

Keywords: prognosis; survival analysis; immunosuppression; cutaneous squamous cell carcinoma; 
transplant recipient; head and neck neoplasms 
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1. Introduction 

Brazil is emerging as a leader in organ transplantation worldwide. In the first half of 2019, a total 
of 13,263 transplants were performed in Brazil (67 pancreas-kidney, 19 pancreas, 203 heart, 2,964 
kidney, 1,069 liver, 49 lung, 1,780 bone marrow and 7,112 cornea transplants). Among these 
transplants, 96% are performed in public health, making Brazil the country with the largest global 
public program for organ, tissue and cell transplants [1]. 

Cutaneous squamous cell carcinoma (CSCC) is the second most common neoplasia in humans; 
according to GLOBOCAN, by 2045, 1.650.214 new cases of nonmelanoma skin cancer are expected to 
occur in very HDI countries, 273.864 new cases in HDI countries, 56.785 new cases in medium-HDI 
countries and 37.785 new cases in low-HDI countries (2.41 million from 2022 to 2045) [2], and 
approximately 1.2 million new cases of head and neck cancer are estimated to occur in 2040, with 
680,000 deaths [3]. In Brazil, a continental country where miscegenation has occurred throughout 
history by Anglo-Saxon (English, Dutch, German) and Latin (Italians and from Iberic Peninsula) 
colonizers and by miscegenation of blacks and native Indians, there were an estimated 173.930 new 
cases (83.770 men and 93.160 women) of nonmelanoma skin cancer, with approximately 2.000 deaths, 
in 2020 [4]. Approximately 80% of these CSCC are in the head and neck region and are responsible 
for 20% of skin cancer deaths. 

The most common neoplasms that affect transplanted patients are nonmelanoma skin cancers, 
mainly CSCC and basal cell carcinoma (BCC), which originate in the spinous and basal layers of the 
epidermis, both of which are strongly correlated with excess sun exposure in susceptible patients [5]. 
The most frequent locations of these skin carcinomas are in the head and neck region, in the danger 
area called “H” or “mask area” and in the “M” area. BCC is slow to grow and rarely has metastases, 
unlike CSCC, which can show rapid growth, extensive infiltration, and lymphatic metastases in 
approximately 10% of immunocompetent patients. 

Compared with the general nontransplant population, the risk of transplant patients developing 
CSCC is approximately 65-250 times greater, while the risk of developing BCC is 10-16 times greater 
compared to the general non-transplant population [6,7]. A transplant patient is defined as any 
patient who has undergone the replacement of a diseased organ by a healthy organ, which may be a 
solid or liquid organ, with variants depending on the donor: autologous, isologous, allogenic, 
xenogenic, living or deceased. 

Several other risk factors have been associated with posttransplant skin cancer, including the 
intensity and duration of immunosuppressive therapy, the type of organ transplanted, the duration 
of transplantation, and genetic factors, among others [8–10]. Ultraviolet radiation, the phenotypic and 
genotypic characteristics of the patient and geographic location are known risk factors for the 
development of skin cancer in the general population and transplant recipients [11]. 

According to the previous TNM, a high-risk feature is defined as a CSCC that can progress 
aggressively in transplant patients, with immunosuppression (HIV, leukemias, lymphomas, induced 
drugs, xeroderma, autoimmune diseases), a border greater than 20 mm or an area greater than 10 
mm, recurrence, a chronic inflammatory process, a previous radiotherapy site, rapid growth, and 
poorly differentiated, more aggressive subtypes: adenoid, adenosquamous, desmoplastic, 
carcinosarcomatous, and with perineural, lymphatic, and vascular invasion or invasion depth greater 
than 6 mm [12]. 

High-risk factors for metastasis from CSCC are currently described as follows: size > 2 cm; depth 
> 2 mm; Clark level ≥ IV; primary site: scalp, auditory pavilion, and lip; recurrence; and histological 
findings: little differentiation, perineural invasion, lymphatic invasion and immunosuppression of 
the patient [13]. 

In nontransplanted patients, CSCC in the head and neck region can metastasize to the parotid 
gland and lymph nodes with a relatively high incidence, occurring in approximately 1% to 5% of all 
cases of CSCC on the face and neck. Regional metastases can occur up to five years after resection of 
the primary skin neoplasia [14]. This presentation is better reported in countries with an Anglo-Saxon 
origin, such as the review by Karia et al., in which the incidence of lymph node metastasis from CSCC 
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was estimated to be 4.2/100,000 in men. and 1.5 / 100,000 in women [15], while there is little reported 
from low-income and lower-middle-income countries. 

In transplanted patients, the clinical presentation of CSCC is more aggressive, often advanced 
SCC or locally advanced SCC (LASCC), leading to rapid growth, more advanced clinical presentation 
and worse prognosis; moreover, immunosuppression, which is most likely caused by drugs after 
transplantation or other clinical comorbidities and the occurrence of concomitant hematological 
neoplasms, plays an important role as a risk factor. Overall, LASCC is a poorly characterized disease 
with short treatment responses to radiotherapy and systemic therapies [16]. 

Importantly, with the increased growth of transplants and CSCC around the world, the 
incidence of CSCC in transplanted patients has increased; however, the incidence of local recurrence 
has also increased, with compromised margins in up to 40% of patients and hidden regional 
metastases in 35% and up to 70% of patients who present with lymph node extracapsular extension, 
indicating poor survival rates (up to 46%) [17–22]. 

Although LASCC is unfortunately very common in immunosuppressed patients, the literature 
is lacking a consensus definition, thus leading to mismatched treatment in some cases [23–25]. 
Following a period of confusion in the medical literature, the term immunosuppression was excluded 
by the AJCC from its most recent TNM 8th edition, despite its worse prognosis [16,23,26]. 

Such a picture of increased transplants worldwide and locally advanced CSCC in 
immunosuppressed transplant patients justifies clinical research, with better investigation of risk 
factors for the development of more aggressive disease than in the general nontransplanted 
population. 

For this article, we realized that there is a need for better criteria to define who is a high-risk 
transplanted patient with LASCC , and to determine the degree to which prognostic factors influence 
the outcome of these patients, with the goal of obtaining information to plan the best and best 
treatment. 

The objective of this study was to elucidate the prognostic factors of LASCC of the head and 
neck region in transplanted patients. 

Objective 

The primary objective was to evaluate the prognostic factors, clinical characteristics, overall 
survival and disease-free survival (DFS) of patients with locally advanced cutaneous squamous cell 
carcinoma (LASCC) of the head and neck region who underwent transplantation. 

2. Materials and Methods 

This was a retrospective study with a single-center case series cohort centered at a teaching 
hospital; the population definition was all consecutive patients with locally advanced CSCC from the 
head and neck region with or without a history of organ transplantation, from 2009 to 2025, referred 
to the institution. Approval from the institutional ethical review board was obtained before beginning 
this project; once relevant data needed to be obtained from pathological specimens and all patients 
had provided informed consent. The approved ethics committee number was 0905/2015 (CAAE: 
48857315.6.0000.5505) in March 2016. 

This study was conducted in accordance with the preferred reporting of case series in surgery 
(PROCESS) criteria following the PROCESS guidelines [27]. The study followed the Guidelines for 
Cohort Studies in Surgery by Agha et al.[28] and the Standards for Quality Improvement Reporting 
Excellence Guidelines (SQUIRE 2.0) [29]. The study was in accordance with the Declaration of 
Helsinki and has been registered under the WHO Universal Trial Number (UTN) number U1111-
1249-0028 and the Brazilian Clinical Trials Registry (ReBeC) number RBR-9WT2WJ. 

The inclusion factors were all patients with locally advanced CSCC of the head and neck region, 
with or without organ transplantation, who underwent surgical treatment with control and curative 
disease intent during the mentioned period, and whose anatomopathological reports and clinical 
follow-up data were obtained from the database of surgeries performed in the head and neck. 
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Patients with LACSCC were defined as those who experienced deep recurrence or multiple local 
recurrences from CSCC; who had CSCC invading deep structures on the face and skull (frontal, 
mastoid and temporal bone); or invading eye, orbit and periorbit tissues, nose and adjacent 
structures; or invading paranasal sinuses, ear and periauricular structures, parotid tissue, lip and 
near structures; or invading scalp and skull, and deep face muscles; those who presented with 
regional lymphatic chain metastasis but not distant metastasis; who were potentially curable but 
demanding major surgery; who were not potentially curable or who were unlikely to be cured with 
surgery, radiotherapy, or combination treatment (surgery and radiotherapy) but had needed surgery 
as locoregional disease control [16,26,30–32]. 

The anatomopathological evaluation of tissue samples was conducted according to university 
standards, where samples were fixed in 10% formaldehyde, embedded in paraffin, microtomed and 
stained with hematoxylin-eosin. The review was performed by our Pathology Department, and all 
the primary skin cancer samples and surgical specimens were reexamined by two experienced 
pathologists and classified according to the TNM and WHO criteria to complete the final report 
[12,33–35]. 

After the CSCC cancer diagnosis was confirmed, a description of the patients and tissue samples 
was recorded, and the variables considered for statistical analysis were sex, age, comorbidities, 
transplantation type, time of transplants, drugs used for transplant recipients, date of diagnosis, 
mean time with symptoms, local primary tumor, surgical procedure, surgical complications, parotid 
status, neck lymph node status, clinical (cTNM) and pathological (pTNM) stages, as defined by the 
last edition of the American Joint Committee on Cancer [34], margin status (exiguous, compromised 
or free), perineural invasion (PNI), angiolymphatic invasion (ALI), radio and chemotherapy data, 
recurrence data, distant metastasis data, date of the last consultation and patient condition at last 
consultation: survival with disease, death of disease, and survival without disease. 

The exclusion criteria included patients who were lost to follow-up, those whose medical 
records were incomplete, those who were not operated on at the institution, those who had no 
indication for surgery for other reasons, those who had previous irradiation in the head area and 
neck, those who refused surgery, those who refused to participate in the study and those who had 
non-SCC skin tumors. 

Statistical analyses used the Mann-Whitney nonparametric test for small samples; a two-
proportion test to compare the proportion of two variables with the level of significance; the chi 
square test with a significance of p<0.05 for comparing percentages (frequencies); logistic regression 
(Cox regression) to predict the probability of a given variable; univariate and multivariate analyses 
with a significance of p<0.05; and Kaplan-Meier survival curves. 

The variables included overall survival and disease-free survival (DFS), defined as a lack of 
locoregional recurrence, with a minimum follow-up period of 6 months. 

3. Results 

Between 2009 and 2025, we identified a total of 187 patients with locally advanced nonmelanoma 
skin carcinoma. Thirty-one patients were lost to follow-up, had incomplete medical records, had 
other types of tumors, refused surgical treatment or refused to participate in the study. The final 
study group consisted of 156 patients, all with locally advanced CSCC in the head and neck region. 
Thirty-two patients in the study group underwent transplantation, of whom 90.6% (29/32) underwent 
kidney transplantation and 9.4% (3/32) underwent liver transplantation. 

The total study population was divided into two groups, transplanted (Tx) and nontransplanted 
(non-Tx), and survival and other variables of interest were compared. 

There was an overall prevalence of 69.2% (108/156) of women; the median age was 65.8 years, 
with an average primary tumor size of 4.24 cm; 103 (66%) had T3/T4 tumors; 70.5% had comorbidities; 
and 32 (20.5%) were transplant recipients, with an average time since transplantation of 11 years. The 
average follow-up was 33.6 months, and 84.5% of patients underwent wide surgical resection with 
flap reconstruction, exenteration, and temporalectomy. 
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Among the patients in the transplanted group, 20 (62.5%) were in the stage III/IV group, whereas 
80 (64.5%) were in the nontransplanted group (p=0.519). In addition, when the LASCC scenario was 
evaluated, the T1/T2 ratios in the Tx group (13 patients-40.7%) and the T3/T4 ratio (19 patients–59.3%) 
were not significantly different from those in the non-Tx group (T1/T2 (61-49.2%) and T3/T4 (63-
50.8%) (p=0.474)). 

Figure 1 shows the region most affected in the face, either to recurrence or death by the LASCC 
in both groups (adapted from Barton et al.) [36]. 

 

Figure 1. Regions most affected on the Face by Locally Advanced SCC (LASCC), either Primary, to Recurrence 
and to Death. 

Table 1 compares the recurrence events according to the quantitative clinical factors, with no 
significant findings in either group. 

Table 1. Compares Recurrence in the quantitative factors. 

 Mea
n 

Median Standard 
Deviation 

Coefficient 
of Variation 
(CV) 

Min Max N IC P-valor 

Age  With 
Recurrence 

65.8 65 12.4 19% 34 87 43 3.7 0.952 

Without 
Recurrence 

65.6 67 17.9 27% 23 103 113 3.3 

Primary 
Skin 
tumor 
size (cm) 

With 
Recurrence 

3.66 3.0 2.17 59% 1.2 10.0 43 0.65 0.897 

Without 
Recurrence 

3.61 3.0 2.13 59% 0.8 10.8 113 0.39 

Size of 
Parotid 
gland 
Metastas
is (cm) 

With 
Recurrence 

1.15 0.0 1.90 166% 0.0 5.6 42 0.58 0.470 

Without 
Recurrence 

1.42 0.0 2.07 146% 0.0 8.0 109 0.39 

Neck 
Dissecti
on  

With 
Recurrence 

0.10
5 

0.01 0.192 183% 0.00 0.82 24 0.077 0.490 

Without 
Recurrence 

0.07
8 

0.00 0.145 185% 0.00 0.67 63 0.036 

Years 
from 

With 
Recurrence 

11.0 11 4.7 43% 3 20 15 2.4 0.267 
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Transpla
nt 

Without 
Recurrence 

12.9 11 5.0 38% 3 20 17 2.4 

Follow 
up 
(months
) 

With 
Recurrence 

33.6 23 34.4 102% 3 151 43 10.3 0.489 

Without 
Recurrence 

29.6 17 30.4 103% 3 152 112 5.6 

Table 2 shows the comparison between the Endpoint (Alive/Death) and the quantitative factors 
of all groups, where a significant p value was found at follow-up: Alive patients lived 33.1 months 
longer than dead patients did (18.2 months) (p=0.03). 

Table 2. Compares Endpoint (Alive/Death) in the quantitative factors in the total group. 

 Mean Median Standard 
Deviation  

Coefficient 
of Variation 
(CV) 

Min Max N IC P-valor 

Age  Death 67.7 70.5 18.8 28% 29 102 26 7.2 0.494 
Alive 65.3 65 16.1 25% 23 103 130 2.8 

Primary Skin 
tumor size 
(cm) 

Death 4.24 4.2 2.10 50% 1.2 10.0 26 0.81 0.103 
Alive 3.50 3.0 2.12 61% 0.8 10.8 130 0.36 

Size of Parotid 
gland 
Metastasis 
(cm) 

Death 1.42 0.0 2.21 156% 0.0 5.6 25 0.87 0.843 
Alive 1.33 0.0 1.99 150% 0.0 8.0 126 0.35 

Neck 
Dissection 

Death 0.118 0.00 0.243 206% 0.00 0.82 14 0.127 0.402 
Alive 0.079 0.00 0.138 174% 0.00 0.67 73 0.032 

Years from 
Transplant 

Death 12.0 12 4.6 38% 3 19 8 3.2 0.984 
Alive 12.0 10.5 5.1 42% 3 20 24 2.0 

Follow up 
(months) 

Death 18.2 11 24.6 135% 3 98 25 9.7 0.030 
Alive 33.1 19.5 32.2 97% 3 152 130 5.5 

Figure 2 shows the main surgical procedures performed in all patients, demonstrating that 
84.5% were submitted to total primary resection and flap reconstruction, orbit exenteration and 
temporalectomy. 

 
Figure 2. Main Surgical Procedures done in the Locally Advanced SCC (LASCC) patients. 

As shown in Table 3, the univariate analysis revealed that the prognostic factors related to 
recurrence in all groups were immunosuppressive drugs (p=0.009), transplantation (p=0.006), no 
facial nerve conservation surgery (p=0.007), compromised margins (p=0.049), distant metastasis 
(p=0.038), radiotherapy (p=0.027), chemotherapy (p<0.001), and palliative care (p<0.001), and the 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 December 2025 doi:10.20944/preprints202512.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202512.0951.v1
http://creativecommons.org/licenses/by/4.0/


 7 of 21 

 

degree of histological differentiation was nearly significant (p=0.051). The main surgical procedures 
included total primary resection and flap reconstruction (p=0.084), free margins on parotidectomy 
with neck dissection (p=0.072) and neck metastasis with extranodal extension (p=0.062). 

Table 3. Comparison of Recurrence in all group for Distribution of Relative Frequency of Qualitative Factors. 

  With 
Recurrence 

Without 
Recurrence 

P-valor 

N % N % 
Gender Female 28 65.1% 80 70.8% 0.492 

Male 15 34.9% 33 29.2% 
Comorbidities No 11 25.6% 35 31.0% 0.509 

Yes 32 74.4% 78 69.0% 
Comorbidites (Diabetes) No 26 81.3% 60 76.9% 0.618 

Yes 6 18.8% 18 23.1% 
Comorbidities 
(Immunosupressor Drugs) 

No 17 53.1% 61 78.2% 0.009 
Yes 15 46.9% 17 21.8% 

Comorbidities (Limphoma) No 32 100% 77 98.7% 0.520 
Yes 0 0.0% 1 1.3% 

Comorbidities (HIV) No 31 96.9% 77 98.7% 0.511 
Yes 1 3.1% 1 1.3% 

Comorbidities (Renal 
Insuficiency) 

No 30 93,8% 69 88.5% 0.401 
Yes 2 6.3% 9 11.5% 

Comorbidities (SAH) No 10 31.3% 28 35.9% 0.642 
Yes 22 68.8% 50 64.1% 

Comorbidities (Others) No 23 71.9% 53 67.9% 0.686 
Yes 9 28.1% 25 32.1% 

Group No transplanted 28 65.1% 96 85.0% 0.006 
Transplanted 15 34.9% 17 15.0% 

Organ Transplanted Liver 1 6.7% 2 11.8% 0.411 
Kidney 14 93.3% 15 88.2% 

Transplant Drugs 
(Tacrolimus) 

No 5 33.3% 6 35.3% 0.288 
Yes 10 66.7% 11 64.7% 

Transplant Drugs 
(Prednisolone) 

No 0 0.0% 2 11.8% 0.274 
Yes 15 100% 15 88.2% 

Transplant Drugs 
(Mycophenolate) 

No 12 80.0% 13 76.5% 0.322 
Yes 3 20.0% 4 23.5% 

Transplant Drugs 
(Everolimus) 

No 14 93.3% 15 88.2% 0.411 
Yes 1 6.7% 2 11.8% 

Transplant Drugs (Sirolimus) No 15 100% 14 82.4% 0.137 
Yes 0 0.0% 3 17.6% 

Transplant Drugs 
(Azathioprine) 

No 12 80.0% 12 70.6% 0.268 
Yes 3 20.0% 5 29.4% 

Transplant Drugs 
(Cyclosporine) 

No 15 100% 14 82.4% 0.137 
Yes 0 0.0% 3 17.6% 

Primary Skin SCC 
Localization 

AO 12 27.9% 18 15.9% 0.498 
CF 7 16.3% 19 16.8% 
LAB 6 14.0% 21 18.6% 
MMN 10 23.3% 35 31.0% 
PALP 8 18.6% 20 17.7% 

Degree of Histologic 
Differentiation 

Well 8 18.6% 44 38.9% 0.051 
Moderately 24 55.8% 50 44.2% 
Undifferentiated 11 25.6% 19 16.8% 

Primary Tumor Resection 
Margins 

Compromised 20 46.5% 43 38.1% 0.629 
Exiguos 5 11.6% 15 13.3% 
Negative 18 41.9% 55 48.7% 

Type of Parotid Surgery No 23 53.5% 45 39.8% 0.225 
Partial Sup. 13 30.2% 37 32.7% 
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Total 7 16.3% 31 27.4% 
Facial Nerve Conservation No 3 7.1% 30 27.5% 0.007 

Yes 39 92.9% 79 72.5% 
Main Surgical Procedures Orbit Exenteration 7 16.3% 15 13.3% 0.084 

Maxillectomy 2 4.7% 7 6.2% 
Total Resection and Flap Reconstruction 19 44.2% 73 64.6% 
Major Rhinectomy/Others 6 14.0% 9 8.0% 
Temporalectomy 9 20.9% 9 8.0% 

Neck Dissection Presence No 20 46.5% 52 46.0% 0.956 
Yes 23 53.5% 61 54.0% 

Type of Neck Dissection No 20 46.5% 52 46.0% 0.996 
Radical 10 23.3% 27 23.9% 
Selective 13 30.2% 34 30.1% 

Presence of Parotid Metastasis 
with Extranodal Extension  

No 34 81.0% 78 71.6% 0.237 
Yes 8 19.0% 31 28.4% 

Lymph nodes on Neck 
Dissection 

Positive 24 57.1% 63 57.3% 0.988 
Negative 18 42.9% 47 42.7% 

Stage (8ed) I 4 9.3% 16 14.2% 0.527 
II 7 16.3% 26 23.0% 
III 17 39.5% 42 37.2% 
IV 15 34.9% 29 25.7% 

Free margins on 
Parotidectomy with Neck 
Dissection  

No 22 51.2% 40 35.4% 0.072 
Yes 21 48.8% 73 64.6% 

Exigous Margins on 
Definitive Surgery 

No 39 90.7% 100 88.5% 0.693 
Yes 4 9.3% 13 11.5% 

Compromised Margins on 
Definitive Surgery 

No 22 51.2% 77 68.1% 0.049 
Yes 21 48.8% 36 31.9% 

Perineural Invasion  No 29 67.4% 69 61.1% 0.461 
Yes 14 32.6% 44 38.9% 

Angiolymphatic invasion No 33 76.7% 92 81.4% 0.513 
Yes 10 23.3% 21 18.6% 

Neck Metastasis with 
Extranodal Extension  

No 34 79.1% 102 90.3% 0.062 
Yes 9 20.9% 11 9.7% 

Evolution to Distant 
Metastasis  

No 35 81.4% 103 92.8% 0.038 
Yes 8 18.6% 8 7.2% 

Need for Radiotherapy No 9 20.9% 45 39.8% 0.027 
Yes 34 79.1% 68 60.2% 

Need for Chemotherapy No 26 60.5% 100 88.5% <0.001 
Yes 17 39.5% 13 11.5% 

Need for Paliative Care No 26 60.5% 100 88.5% <0.001 
Yes 17 39.5% 13 11.5% 

Legend: AO: Auricular/Ear region; CF: Scalp/Frontal Region; MMN:Cheek/Nose; LAB: Lip/Lip region; PALP: 
Eyelid/Eyelid region. 

Additionally, in the univariate analysis, the prognostic factors associated with the death 
endpoint in all groups are shown in Table 4; these factors were significant for mortality in all groups 
in our cohort: comorbidities (lymphoma) (p=0.028), immunosuppression (p=0.028), primary tumor 
resection margins (p=0.014), main surgical procedures (total resection and flap reconstruction) 
(p=0.013), stage (8ed) (IV) (p<0.001), free margins on parotidectomy with neck dissection (p=0.003), 
compromised margins on definitive surgery (p<0.001), neck metastasis with extranodal extension 
(p=0.018), distant metastasis evolution (p=0.020), need for radiotherapy (p=0.007), need for 
chemotherapy (p=0.029), and need for palliative care (p<0.001). 
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Table 4. Compares Mortality Outcome in all group to Relative Frequency Distribution of Qualitative Factors. 

  Death Alive P-valor 
N % N % 

Gender Female 14 53.8% 94 72.3% 0.063 
Male 12 46.2% 36 27.7% 

Comorbidities No 7 26.9% 39 30.0% 0.753 
Yes 19 73.1% 91 70.0% 

Comorbidities (Diabetes) No 14 73.7% 72 79.1% 0.602 
Yes 5 26.3% 19 20.9% 

Comorbidities 
(Immunosupressor Drugs) 

No 11 57.9% 67 73.6% 0.170 
Yes 8 42.1% 24 26.4% 

Comorbidities (Limphoma) No 18 94.7% 91 100% 0.028 
Yes 1 5.3% 0 0.0% 

Comorbidities (HIV) No 19 100% 89 97.8% 0.514 
Yes 0 0.0% 2 2.2% 

Comorbidities (Renal 
Insuficiency) 

No 18 94.7% 81 89.0% 0.449 
Yes 1 5.3% 10 11.0% 

Comorbidities (SAH) No 4 21.1% 34 37.4% 0.174 
Yes 15 78.9% 57 62.6% 

Comorbidities (Others) No 15 78.9% 61 67.0% 0.307 
Yes 4 21.1% 30 33.0% 

Group  No transplanted  18 69.2% 106 81.5% 0.156 
Transplanted 8 30.8% 24 18.5% 

Organ Transplanted  Liver 1 12.5% 2 8.3% 0.445 
Kidney 7 87.5% 22 91.7% 

Transplant Drugs 
(Tacrolimus) 

No 2 25.0% 9 37.5% 0.284 
Yes 6 75.0% 15 62.5% 

Transplant Drugs 
(Prednisolone) 

No 0 0.0% 2 8.3% 0.556 
Yes 8 100% 22 91.7% 

Transplant Drugs 
(Mycophenolate) 

No 7 87.5% 18 75.0% 0.320 
Yes 1 12.5% 6 25.0% 

Transplant Drugs 
(Everolimus) 

No 8 100% 21 87.5% 0.408 
Yes 0 0.0% 3 12.5% 

Transplant Drugs 
(Sirolimus) 

No 8 100% 21 87.5% 0.408 
Yes 0 0.0% 3 12.5% 

Transplant Drugs 
(Azathioprine) 

No 7 87.5% 17 70.8% 0.263 
Yes 1 12.5% 7 29.2% 

Transplant Drugs 
(Cyclosporine) 

No 8 100% 21 87.5% 0.408 
Yes 0 0.0% 3 12.5% 

Primary Skin SCC 
Localization 

AO 7 26.9% 23 17.7% 0.102 
CF 2 7.7% 24 18.5% 
LAB 1 3.8% 26 20.0% 
MMN 11 42.3% 34 26.2% 
PALP 5 19.2% 23 17.7% 

Degree of Histologic 
Differentiation  

Well 5 19.2% 47 36.2% 0.213 
Moderately 14 53.8% 60 46.2% 
Undifferentiated 7 26.9% 23 17.7% 

Primary Tumor Resection 
Margins  

Compromised 17 65.4% 46 35.4% 0.014 
Exiguos 1 3.8% 19 14.6% 
Negative 8 30.8% 65 50.0% 

Type of Parotid Surgery a No 10 38.5% 58 44.6% 0.737 
Partial Sup. 10 38.5% 40 30.8% 
Total 6 23.1% 32 24.6% 

Facial Nerve Conservation  No 4 16.0% 29 23.0% 0.438 
Yes 21 84.0% 97 77.0% 

Main Surgical Procedures Orbit Exenteration 6 23.1% 16 12.3% 0.013 
Maxillectomy 4 15.4% 5 3.8% 
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Total Resection and Flap Reconstruction  8 30.8% 84 64.6% 
Major Rhinectomy/Others  3 11.5% 12 9.2% 
Temporalectomy 5 19.2% 13 10.0% 

Neck Dissection Presence No 13 50.0% 59 45.4% 0.667 
Yes 13 50.0% 71 54.6% 

Type of Neck Dissection  No 13 50.0% 59 45.4% 0.831 
Radical 5 19.2% 32 24.6% 
Selective 8 30.8% 39 30.0% 

Presence of Parotid 
Metastasis with Extranodal 
Extension  

No 19 76.0% 93 73.8% 0.819 
Yes 6 24.0% 33 26.2% 

Negative lymph nodes on 
Neck Dissection  

Positive 14 56.0% 73 57.5% 0.891 
Negative 11 44.0% 54 42.5% 

Stage (8ed) I 0 0.0% 20 15.4% <0.001 
II 0 0.0% 33 25.4% 
III 12 46.2% 47 36.2% 
IV 14 53.8% 30 23.1% 

Free margins on 
Parotidectomy with Neck 
Dissection  

No 17 65.4% 45 34.6% 0.003 
Yes 9 34.6% 85 65.4% 

Exigous Margins on 
Definitive Surgery  

No 24 92.3% 115 88.5% 0.566 
Yes 2 7.7% 15 11.5% 

Compromised Margins on 
Definitive Surgery  

No 8 30.8% 91 70.0% <0.001 
Yes 18 69.2% 39 30.0% 

Perineural Invasion  No 13 50.0% 85 65.4% 0.138 
Yes 13 50.0% 45 34.6% 

Angiolymphatic invasion  No 18 69.2% 107 82.3% 0.127 
Yes 8 30.8% 23 17.7% 

Neck Metastasis with 
Extranodal Extension  

No 19 73.1% 117 90.0% 0.018 
Yes 7 26.9% 13 10.0% 

Evolution to Distant 
Metastasis  

No 20 76.9% 118 92.2% 0.020 
Yes 6 23.1% 10 7.8% 

Need for Radiotherapy  No 3 11.5% 51 39.2% 0.007 
Yes 23 88.5% 79 60.8% 

Need for Chemotherapy  No 17 65.4% 109 83.8% 0.029 
Yes 9 34.6% 21 16.2% 

Need for Paliative Care  No 8 30.8% 118 90.8% <0.001 
Yes 18 69.2% 12 9.2% 

The duration to regional metastasis was 3 years (6 months to 5 years) since the last recurrence 
from the primary resection, with a metastatic rate of 100% (84/156 neck dissections with 87 lymph 
node positive/84 neck dissections, at least 1 lymph node/neck dissection) (Table 3). We also calculated 
the lymph node density value as 0.57 (87 lymph nodes positive/152 all lymph nodes), defined as the 
number of positive lymph nodes divided by the total number of lymph nodes in all groups of neck 
dissections [37–39]. 

Table 5 shows the multivariate analysis results with odds ratios for recurrence outcomes in all 
groups: group (transplanted) HR: 3.69 (p<0.001), evolution to distant metastasis HR: 5.27 (p<0.001), 
neck metastasis with extranodal extension HR: 5.41 (p<0.001) and nearly no facial nerve conservation 
HR: 2.95 (p=0.074). 

Table 5. Cox Multivariate Regression Model for Predicting Recurrence in all group. 
 

STEPWISE 
Coef. (B) P-valor Hazard Ratio   

HR INF SUP 
Group (Transplanted) 1.305 <0.001 3.69 1.84 7.39 
Facial Nerve Conservation  1.083 0.074 2.95 0.90 9.67 
Presence of Parotid Metastasis with Extranodal Extension  -0.429 0.347 0.65 0.27 1.59 
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Compromised Margins on Definitive Surgery  -0.076 0.889 0.93 0.32 2.70 
Neck Metastasis with Extranodal Extension  1.688 <0.001 5.41 2.36 12.40 
Evolution to Distant Metastasis  1.662 <0.001 5.27 2.29 12.13 

Table 6 shows the multivariate analysis with odds ratio findings for mortality outcomes in all 
groups: need for palliative care HR: 0.26 (p=0.001), stage III HR: 0.55 (p=0.003), primary tumor 
resection margins (compromised) HR: 1.87 (p=0.001), neck metastasis with extranodal extension HR: 
1.94 (p=0.032), main surgical procedures (major rhinectomy/others) HR: 2.47 (p=0.005), and main 
surgical procedures (temporalectomy) HR: 2.83 (p=0.007). 

Table 6. Cox Multivariate Regression Model for Predicting Mortality Outcome in all group. 
 

ENTER STEPWISE 
Coef. 
(B) 

P-
valor 

Hazard Ratio Coef. (B) P-
valor 

Hazard Ratio 
HR INF SUP HR INF SUP 

Primary Skin tumor size  0.076 0.204 1.08 0.96 1.21           
Gender (Female) 0.048 0.848 1.05 0.64 1.71           
Group 0.299 0.292 1.35 0.77 2.35           
Presence of Parotid Metastasis 
with Extranodal Extension  

0.050 0.851 1.05 0.63 1.77           

Compromised Margins on 
Definitive Surgery  

0.127 0.677 1.14 0.62 2.06           

Perineural Invasion  0.086 0.739 1.09 0.66 1.80           
Angiolymphatic invasion  -0.517 0.097 0.60 0.32 1.10           
Neck Metastasis with 
Extranodal Extension  

0.626 0.099 1.87 0.89 3.93 0.664 0.032 1.94 1.06 3.56 

Evolution to Distant 
Metastasis  

0.413 0.275 1.51 0.72 3.17   
 

      

Need for Radiotherapia  -0.419 0.161 0.66 0.37 1.18   
 

      
Need for Chemotherapy  -0.250 0.457 0.78 0.40 1.50   

 
      

Need for Paliative Care  -1.382 0.002 0.25 0.11 0.59 -1.361 0.001 0.26 0.12 0.56 
Primary Skin SCC 
Localization (AO) 

0.171 0.650 1.19 0.57 2.48   
 

      

Primary Skin SCC 
Localization (LAB) 

-0.458 0.190 0.63 0.32 1.26   
 

      

Primary Skin SCC 
Localization (MMN) 

-0.214 0.500 0.81 0.43 1.50   
 

      

Primary Skin SCC 
Localization (PALP) 

-0.228 0.598 0.80 0.34 1.86   
 

      

Primary Tumor Resection 
Margins (Exiguos) 

-0.076 0.822 0.93 0.48 1.79   
 

      

Primary Tumor Resection 
Margins (Compromised) 

0.525 0.024 1.69 1.07 2.67 0.628 0.001 1.87 1.28 2.75 

Main Surgical Procedures 
(Maxillectomy) 

1.190 0.041 3.29 1.05 10.3
1 

  
 

      

Main Surgical Procedures 
(Temporalectomy) 

1.114 0.022 3.05 1.17 7.90 1.041 0.007 2.83 1.33 6.03 

Main Surgical Procedures 
(Orbit Exenteration) 

0.614 0.160 1.85 0.79 4.35   
 

      

Main Surgical Procedures 
(Major Rhinectomy/Others) 

1.180 0.004 3.25 1.46 7.24 0.903 0.005 2.47 1.31 4.66 

Stage I -0.491 0.205 0.61 0.29 1.31   
 

      
Stage III -0.668 0.097 0.51 0.23 1.13 -0.591 0.003 0.55 0.38 0.81 
Stage IV -0.014 0.976 0.99 0.40 2.43           

Legend: AO: Auricular/Ear region; CF: Scalp/Frontal Region; MMN:Cheek/Nose; LAB: Lip/Lip region; PALP: 
Eyelid/Eyelid region. 

Figure 3 shows the Kaplan-Meier survival curves comparing the transplanted and non-
transplanted groups, where 28% mortality occurred at 2 years and 100% mortality occurred at 8.1 
years of follow-up in the transplanted group. 
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Figure 3. Survival Curve comparing Transplanted group to Non-Transplanted Group. 

Figure 4 shows the Kaplan-Meier survival curves demonstrating a 52% of mortality in 2 years, 
in the transplanted group with recurrence. 

 
Figure 4. Survival Curve of Transplanted Group comparing Recurrence and Non-recurrence. 

4. Discussion 

CSCC is the second most common neoplasia in humans, with 80% appearing in the head and 
neck region [3]. The incidence of parotid metastasis ranges from 1% to 5%, and regional metastasis 
can develop up to 5 years after primary cancer resection in nontransplanted patients [14,15,40,41]. 

In transplanted patients, a population at great risk for the worst progression of CSCC, the risk 
of developing CSCC is approximately 65-250 times greater, often with more advanced presentation 
(LASCC), fast-growing and aggressive behavior with early recurrence, compromised margins (40%), 
hidden regional metastases (35%), and a 70% increase in the number of lymph nodes with 
extracapsular extension and a decrease in overall survival [6,7,17–19,42]. 

4.1. Age, Gender, Follow-Up 

In our study, among all LASCCs, 69.2% were women, in contrast with the literature [7,43], and 
the median age was 65.8 years, which is supported by the literature [14,18]. 

Our cohort study revealed 156 patients with LASCC, all of whom had recurrence from their 
primary CSCC: 28.8% in the malar/cheek region; 19.2% in the auricular region; 17.9% in the eyelid 
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region; 17.3% in the lip region; and 16.6% in the scalp/frontal region (Figure 1), with a median follow-
up of 33.6 months (maximum of 152 months) (Figure 3). Importantly, although we are a referral 
center, our population is heterogeneous and comes from different states of our country (classified as 
a developing country). Unfortunately, this has led to delays in consultations and rapid growth of 
tumors with aggressive behavior, with the worst outcome observed in the transplanted group (Figure 
3). 

4.2. Stage and Degree of Differentiation 

Unfortunately, 66% of our cohort had T3/T4 tumors at the time of the main LASCC, with an 
average primary tumor size of 4.24 cm; 70.5% presented with comorbidities, which is a common 
finding among these patients with LASCC and is similar to the findings of other authors 
[11,13,19,42,43]. This particularity could reflect our health system failure, as we have limited health 
resources and treatment is not as widely available as it is in higher income countries, reinforcing the 
purpose of prognostic factor studies, which will provide important data to create safety pathways for 
patients and to select adequate treatment [15,44–47]. 

Furthermore, our results revealed a 71% prevalence of grade 2-3 histologic differentiation in 
LASCC, which was strongly associated with recurrence (p=0.051) (Table 3), a common feature of 
these advanced neoplasias and associated with overall poor prognosis, which has been emphasized 
by other authors [13,23,25,33,44,48]. 

4.3. Risk of Metastasis 

The reported risk of clinical metastasis from CSCC is 1% to 5%, occurring until five years after 
primary resection in immunocompetent patients [14,15,48,49]. In contrast, CSCC in transplanted 
patients is associated with higher rates of local recurrence, with one-third hidden regional metastases 
and 70% lymph node extracapsular extension, with a 46% decrease in survival rates [17,18,20,42,43]. 
In our cohort of patients with LASCC and neck metastasis, the presence of extranodal extension was 
strongly associated with recurrence (p=0.062) and mortality (p=0.018) according to univariate analysis 
(Table 3/Table 4); the HR of recurrence was 5.41, and the HR of mortality was 1.94 according to 
multivariate analysis (Table 5/Table 6). Our findings are similar to those of Caudill et al. and others, 
who reported that the metastatic rates for these tumors are 25–30% greater than those of 
nontransplanted patients, which is associated with older age, UV exposure, immune suppression, 
fair skin, and spread to regional lymph nodes in 80% of cases [42,43,48,50,51]. 

Our time from evolution to metastasis was 3 years (6 months to 5 years), with a metastatic rate 
of 55.7% (87 positive lymph nodes on neck dissection (ND)/156 total patients in cohort X 100) (Table 
3). Interestingly, similar results were reported by McLaughlin et al. , who reported a 6-month time 
frame from resection of the primary lesion to regional lymph node involvement, but in contrast to 
our data, their metastatic rate was only 5%; this likely reflects the worst clinical status from our 
transplanted cohort at the time of definitive surgery to LASCC [43,48,52–54]. 

Our finding of a lymph node density value of 0.57 (87 positive lymph nodes/152 all lymph nodes 
on ND) (Table 3) proved to be a reliable prognostic factor, as extrapolated data from oral cavity 
cancer for comparison. In agreement with our results, Liao et al. reported that a lymph node density 
≥0.05 was associated with poor survival, with an HR of 3.35 (95% CI: 3.05–3.67), and was a significant 
prognostic indicator of the probability of positive cervical lymph node metastasis [55]. Our findings 
could help to enhance the risk stratification in prognostic models in LASCC-transplanted patients; 
indeed, to date, these findings have not been applied to similar cohorts [37–39,55]. 

4.4. Location 

In the literature, compared with other body regions, the “H” and “M” areas on the face are at 
high risk of developing aggressive forms of CSCC for both recurrence and metastasis [5,23], with the 
lip area being associated with a 5-fold greater risk of nodal metastasis [48,56]. In our LASCC cases, 
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the most common primary areas were the cheek/nose region, followed by the auricular region and 
the eyelid and lip region, and those associated with a high risk of recurrence and mortality were the 
auricular region and cheek/nose region (51.2% and 69.2%, respectively) (Figure 1). Our findings are 
in line with those in the literature [13,15,17,44,50,57], but unlike some reports, our cohort of patients 
with primary CSCC face location did not differ in terms of survival according to multivariate analysis; 
otherwise, we found that the transplanted group variable was the worst predictor of recurrence 
(p<0.001 - HR: 3.69) (Table 5). 

4.5. Types of Surgery and Outcomes 

Our main types of surgery were maxillectomy (5.7%), major rhinectomy (9.6%), temporalectomy 
(11.5%), orbit exenteration (14.1%) and total primary resection with reconstruction (58.9%) (Figure 2). 
Among these, the surgeries that could predict mortality outcomes according to multivariate analysis 
were maxillectomy (HR: 3.29; p=0.041), major rhinectomy (HR: 3.25; p=0.004) and temporalectomy 
(HR: 3.05; p=0.022) (Table 6). The literature contains abundant data showing that the surgical 
approach is the most efficient and efficacious course of treatment for patients with CSCC, but few 
data exist for patients with LASCC; therefore, our case studies can improve and contribute to the 
literature in this area [58,59]. 

In general, the main treatment goal of CSCC is complete removal of the tumor with maintenance 
of acceptable function and cosmesis [23,43,48,59]. In LASCC, in addition to surgical technical 
difficulties, some considerations must be made, such as surgical morbidity, technical feasibility and 
the ability to remove tumors with adequate margins. In our LASCC cohort, all these items were 
discussed by a multidisciplinary board, also considering the potential for cure/control, patient 
mental/psychological status, and the ability to heal and tolerate postsurgical alterations, in 
accordance with some authors and guidelines [48,58–60]. 

Tumor removal by either traditional surgery or Mohs micrographic surgery is the current 
standard of care for high-risk CSCC [23,30,43,50,59,61], but unfortunately, in our LASCC cases, this 
surgery was inadequate, as the majority of cases involved major resection of tissue with skull bone 
and bones of the face (orbit, maxilla, mandible), cartilage, eyeball, and structures of the nose and ear 
in a monobloc fashion to achieve the main point of free margins, as supported by the literature [30,31]. 
Indeed, our cohort had an HR of 3.25 (p=0.004) for major rhinectomy surgery and an HR of 3.05 
(p=0.022) for temporalectomy surgery (Table 6). Although the major surgery was intended to be 
curative, these findings may suggest that performing large surgeries in unfavorable areas of the face 
in a group of patients with LASCC who are transplant recipients may not be the best alternative for 
controlling the disease in this group.   

Additionally, our data revealed that immunocompromised patients had the worst prognosis 
after surgery, with an HR of 3.69 (p<0.001) for recurrence (Table 5), and for immunocompromised 
patients who experienced recurrence, the probability of death was 52% at two years (Figure 4), with 
28% mortality at two years compared with that of nontransplanted patients (Figure 3). Our results 
parallel those of other authors, who reported a poorer prognosis in patients with Tx in the 
immunosuppressed context [61–64]. 

4.6. Transplanted Group/Immunosuppression Factors 

Our cohort included 20.5% of transplanted patients, with a mean age of 59.5 years and an 
average of 11 years of transplantation; most patients had kidney transplants (90.6%) and received 
mainly tacrolimus and prednisolone drugs (78.1%) (Table 3). Although there was no significant 
difference between T1/T2 and T3/T4 between nontransplanted and transplanted patients, our 
findings revealed the worst overall survival in T3/T4, (Figure 3), which is supported by the findings 
of other authors [5,19,42,61]. 

As discussed earlier, compared with the general population, organ transplant recipients have a 
65 to 250 times greater risk of developing CSCC, and the progression of CSCC is typically more 
aggressive and less predictable, with greater rates of recurrence and metastasis, leading to more 
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advanced presentation (LASCC). It presents fast growth, early recurrence, compromised margins, 
hidden regional metastases, more frequent lymph nodes with extracapsular extension and decreased 
overall survival [6,7,17–19,42]. 

Similar to our findings, a meta-analysis of 5 population-based studies, with 31,977 transplant 
patients, predominantly kidney patients whose follow-up ranged from 6.8 to 8.5 years, demonstrated 
a 3-fold increased risk of skin cancer in solid organ transplant recipients with aggressive behavior 
compared with that in the general population [5,65]. Age at the time of transplantation is an 
important risk factor for the development of posttransplant skin cancers, with a mean of 10-12 years 
after transplantation, which varies from 6 years (in patients <50 years of age) to 12 years (>50 years of 
age), similar to our cohort data findings of an average age of 59.5 years and a mean of 11 years of 
transplantation [62,63,66]. 

Similarly, the duration of immunosuppression and the type of drug used have direct 
implications for the evolution of LASCC, as noted in our cohort of mainly tacrolimus and 
prednisolone users and a long duration of suppression (11 years), these findings are also supported 
by those of other studies [64,67,68]. 

As shown in Table 3, univariate analysis revealed that the prognostic factors related to 
recurrence in all groups were immunosuppressive drugs (p=0.009) and transplantation (p=0.006), and 
as shown in Table 4, mortality in all groups was associated with comorbidities such as lymphoma 
(p=0.028) and immunosuppression (p=0.028). Our univariate analysis revealed that 
immunosuppressed patients are at high risk of either recurrence or mortality due to LASCC, which 
is also supported by the findings of others [5,58,63]. 

These factors directly affected overall survival in our cohort; we observed 28% and 100% 
mortality at two years and 8.1 years, respectively (Figure 3). Given that there is recurrence in the 
transplanted patient after the main surgery, a 52% chance of mortality in two years occurs compared 
with that in the nontransplanted group (Figure 4). Our results are worrying, since to date, there is 
not enough data to guide the treatment of transplanted patients with LASCC. One possible 
explanation is that they are excluded from clinical trials (i.e., autoimmune diseases, transplant 
recipients, patients with immunosuppressive conditions and those who are being treated with more 
than 10 mg prednisone) for reasons not adequately described [58,69]. Therefore, our cohort results 
could help to elucidate and add more data to the literature concerning transplanted patients with 
LASCC. 

4.7. Recurrence and Mortality Factors: Univariate Analysis 

The recurrence (primary or regional lymph nodes) of CSCC in the head and neck region is 
associated with an increased risk of lymphatic metastasis, distant metastasis and mortality [14,26,70–
72]. Notably, compared with primary CSCC, recurrent CSCC is more aggressive, is associated with a 
larger tumor size and deeper infiltration, and has a greater risk of perineural and lymphovascular 
invasion, as demonstrated in our cases [26,42,58,72,73]. Our cohort was composed of patients with 
LASCC, all of whom had recurrence from their primary tumor, with a mean primary tumor size of 
4.24 cm and deeper extension to bones (skull and face) and structures (eye, nose, and ear); 55.7% (87 
positive lymph nodes/156 patients) of whom had neck metastasis, and 12.8% (20 positive extranodal 
extension/156 patients) of whom had extranodal extension (p=0.062) (Table 3), in agreement with the 
literature [73]. 

In the univariate analysis of recurrence (Table 3), our prognostic factors included 
immunosuppressive drugs (p=0.009), transplantation (p=0.006), no facial nerve conservation surgery 
(p=0.007), compromised margins (p=0.049), progression to distant metastasis (p=0.038), and the need 
for radiotherapy (p=0.027) and chemotherapy (p<0.001). These outcomes were similar to those of 
some authors who agree that immunosuppression (which is caused by drugs in patients with Tx), 
among others, is the worst important prognostic factor in patients with LASCC [23,59,60,74,75]. 

When mortality was evaluated by univariate analysis (Table 4), the prognostic factors were 
comorbidities (lymphoma) (p=0.028), immunosuppression (p=0.028), primary tumor resection 
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margins (p=0.014), main surgical procedures (total resection and flap reconstruction) (p=0.013), stage 
(8ed) IV (p<0.001), free margins on parotidectomy with neck dissection (p=0.003), compromised 
margins on definitive surgery (p<0.001), neck metastasis with extranodal extension (p=0.018), 
evolution to distant metastasis evolution (p=0.020), need for radiotherapy (p=0.007), and need for 
chemotherapy (p=0.029). These outcomes are similar to those reported by Clayman et al., who 
described local recurrence at presentation (p=0.05), invasion beyond subcutaneous tissues (p=0.009), 
perineural invasion (p=0.002), lesion size (p=0.0003), and depth of invasion (p=0.05) [73]. 

4.8. Multivariate Analysis: Odds Ratios for Recurrence and Mortality 

Our findings of recurrence outcomes in all groups in multivariate analysis revealed the 
following: Group (transplanted) HR: 3.69 (p<0.001), evolution to distant metastasis HR: 5.27 (p<0.001) 
and neck metastasis with extranodal extension HR: 5.41 (p<0.001) (Table 5), which revealed that our 
cohort of patients with LASCC who underwent transplantation had a high risk of recurrence, lymph 
node metastasis with extranodal extension and distant metastasis; some authors have reported 
similar results, but not in A LASCC cohort [19,31,42,57,75]. 

Our important mortality outcomes in all groups were primary tumor resection margins 
(compromised) (HR: 1.87; p=0.001), neck metastasis with extranodal extension (HR: 1.94; p=0.032), 
main surgical procedures (major hepatectomy/others) (HR: 2.47; p=0.005), and main surgical 
procedures (temporalectomy) (HR: 2.83; p=0.007) (Table 6), which were parallel to the findings of 
other studies [5,11,23,48–50,72]. Recently, in a retrospective cohort study by Klein et al. from 12 
international centers, with a total of 11,930 patients, 18,760 tumors (14,766 in immunocompetent 
patients and 3,994 in immunosuppressed patients) were found, similar to our results, where 
immunosuppression was independently associated with local recurrence, distant metastasis, disease-
specific death and major poor outcomes [76]. 

Interestingly, a systematic review from Zeng et al. with forty-three studies including a total of 
21,530 patients and reporting 28,627 cases of CSCC revealed no association between 
immunosuppression status or location on the cheek and the risk of metastasis or disease-specific 
death [77]. 

4.9. Kaplan-Meier Survival Curves 

Our survival curve revealed 28% mortality at 2 years and 100% mortality at 8.1 years in the 
transplanted group compared with the nontransplanted group (Figure 3), with a survival of 33.1 
months (max 152 months). These results are consistent with those in the literature, which revealed 
low survival in the immunosuppressed (Tx) group; thus, our findings reinforce the idea that the 
group of immunosuppressed individuals—in our study, transplant recipients—has a different 
biological and humoral response than the nonimmunosuppressed group does, and therefore, more 
defined and strict criteria should be adopted for the treatment of their skin cancers [78–80]. 

Figure 4 shows the survival curve, with 52% mortality at 2 years (8.3 years x 15.6 years) in only 
the transplanted group: those with recurrence were compared to those without recurrence. These 
results proved that our selective cohort of LASCC patients with Tx had a worse prognosis than 
nontransplanted patients did because of several clinical factors, an expected result since our study 
data revealed a high risk of recurrence and mortality outcomes, in agreement with the literature 
[23,76,78,80]. Rosenthal et al. studied one thousand four hundred unique cases of CSCC and reported 
that immunosuppression was a significant independent predictor of poor outcomes but did not 
mention recurrence [78]. We believe that this specific population of LASCC and immunosuppressed 
patients deserves further study and individualized treatment, if possible, in the form of guidelines, 
to standardize treatment and predict outcomes, allowing for the allocation of funds and resources to 
health management entities. Despite these findings, the NCCN guidelines state that the treatment is 
primarily based on consensus opinion and limited evidence and that management should prioritize 
a personalized and multidisciplinary approach over strict adherence to guidelines [79]. 
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We agree with the suggestion that CSCC in immunosuppressed patients, often LASCC, has a 
distinct aggressive biology that is not fully understood by traditional staging systems; thus, better 
criteria are needed to define high-risk LASCC-transplanted patients and how much prognostic 
factors influence outcomes in these cohorts. Our work sought to obtain information to determine the 
best possible treatment for patients with LASCC, considering all possible biases involved and adding 
more data to the current literature, with the goal of helping delineate specific guidelines for this 
population of immunosuppressed patients with LASCC. 

5. Conclusions 

Our results revealed low survival and worse prognosis in the LASCC and transplanted 
(immunosuppressed) groups (high risk of recurrence and poor mortality outcomes) because of 
several clinical factors, reinforcing the idea that immunosuppressed individuals have different 
biological and humoral responses. The evolution of these patients is not fully understood; therefore, 
better criteria to define high-risk LASCC in transplanted patients should be adopted to adequately 
select the treatment of their skin cancers. Indeed, the formulation of specific guidelines to standardize 
treatment and predict outcomes in this population is necessary. 

References 

1. Valadares, C. Brasil aumenta doação de órgãos e bate recorde em transplantes.” Portal do Governo 
Brasileiro, Ministério da Saúde, 2018. 1. Valadares, Carolina. “Brasil aumenta doação de órgãos e bate 
recorde em transplantes.” Portal do Governo Brasileiro, Ministério da Saúde, 2018. Disponível em: 
<http://www.saude.gov.br/noticias/agencia-saude/44442-brasil-aumenta-doacao-de-orgaos-e-bate-
recorde-em-transplantes>. Acesso em 07 de outubro de 2019. 2018. 

2. Cancer, W.H.O.-W.-I.A.f.R.o. Estimated number of new cases from 2022 to 2045, Both sexes, age [0-85+]: 
Non-melanoma skin cancer: World. Available online: 
https://gco.iarc.fr/tomorrow/en/dataviz/isotype?cancers=17&single_unit=50000 
https://gco.iarc.fr/tomorrow/en/dataviz/bubbles?cancers=17 (accessed on 25/November/2025). 

3. Bray F; Ferlay J; Soerjomataram I; Siegel RL; Torre LA; Jemal A. Global cancer statistics 2018: GLOBOCAN 
estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018, 68, 
394-424, doi:https://doi.org/10.3322/caac.21492. 

4. Instituto Nacional de Câncer. Estimativa 2020: incidência de câncer no Brasil; INCA: Rio de Janeiro 2020. 
5. Vajdic CM; van Leeuwen M. Cancer incidence and risk factors after solid organ transplantation. Int J Cancer. 

2009, 125, 1747-1754. 
6. Greenberg JN; Zwald FO. Management of Skin Cancer in solid-organ trans- plant recipients: a 

multidisciplinary approach. Dermatol Clin. 2011, 231-241. 
7. Moloney FJ; Comber H; Oʹlorcain P; Oʹkelly P; Conlon PJ; Murphy GM. A population-based study of skin 

cancer incidence and prevalence in renal transplant recipients. Br J Dermatol. 2006, 154, 498-504. 
8. Fortina AB; Piaserico S; Caforio AL; Abeni D; Alaibac M; Angelini A; Iliceto S; Peserico A. 

Immunosuppressive level and other risk factors for basal cell carcinoma and squamous cell carcinoma in 
heart transplant recipients. . Arch Dermatol. 2004, 140, 1079-1085. 

9. Park GH; Chang SE; Won CH; Lee MW; Choi JH; Moon KC; Han DJ; Park SK; Kim JJ; Lee JW; et al. Incidence 
of primary skin cancer after organ transplantation: an 18-year single-center experience in Korea. J Am Acad 
Dermatol. 2014, 70, 465-472. 

10. Perera GK; Child FJ; Heaton N; Oʹgrady J; Higgins EM. Skin lesions in adult liver transplant recipients: a 
study of 100 consecutive patients. Br J Dermatol. 2006, 154, 868-872. 

11. Ulrich C; Kanitakis J; Stockfleth E; Euvrard S. Skin cancer in organ transplant recipients—where do we 
stand today? Am J Transplant. 2008, 8, 2192-2198. 

12. National Comprehensive Cancer Network (NCCN). National Comprehensive Cancer Network (NCCN). 
NCCN Clinical Practice Guidelines in Oncology. Squamous Cell Skin Cancer. Version 1.2020. Available 
online: https://www.nccn.org/professionals/physician_gls/pdf/squamous.pdf (accessed on 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 December 2025 doi:10.20944/preprints202512.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202512.0951.v1
http://creativecommons.org/licenses/by/4.0/


 18 of 21 

 

13. Cassarino DS; Derienzo DP; Barr RJ. Cutaneous squamous cell carcinoma: a comprehensive 
clinicopathologic classification. Part one. J CutanPathol. 2006, 33, 191-206. 

14. Rowe DE; Carroll RJ; Day CL Jr. Prognostic factors for local recurrence, metastasis, and survival rates in 
squamous cell carcinoma of the skin, ear, and lip. J Am Acad Dermatol. 1992, 26, 976-990. 

15. Karia SP; Han J; Schmults CD. Cutaneous Squamous cell carcinoma: estimated incidence of disease, nodal 
metastasis, and deaths from disease in the united states, 2012. JAMA Dermatol. 2013, 3, 957-966. 

16. Hillen, U.; Leiter, U.; Haase, S.; Kaufmann, R.; Becker, J.; Gutzmer, R.; Terheyden, P.; Krause-Bergmann, 
A.; Schulze, H.J.; Hassel, J.; et al. Advanced cutaneous squamous cell carcinoma: A retrospective analysis 
of patient profiles and treatment patterns-Results of a non-interventional study of the DeCOG. Eur J Cancer 
2018, 96, 34-43, doi:10.1016/j.ejca.2018.01.075. 

17. Gurney B; Newlands C. Management of regional metastatic disease in head and neck cutaneous 
malignancy. 1. Cutaneous squamous cell carcinoma. Br J Oral Maxillofac Surg. 2014, 4, 294-300, 
doi:10.1016/j.bjoms.2014.01.015. 

18. Brantsch KD; Meisner C; Schönfisch B; Trilling B; Wehner-Caroli J; Röcken M; Breuninger H. Analysis of 
risk factors determining prognosis of cutaneous squamous-cell carcinoma: a prospec-tive study. Lancet 
Oncol 2008, 9, 713-720. 

19. Elghouche AN; Pflum ZE; Schmalbach CE. Immunosuppression Impact on Head and Neck Cutaneous 
Squamous Cell Carcinoma: A Systematic Review with Meta-analysis. Otolaryngol Head Neck Surg. 2019, 160, 
439-446, doi:10.1177/0194599818808511. 

20. OʹBrien CJ; McNeil EB; McMahon JD; Pathak I; Lauer CS; Jackson MA. Significance of clinical stage, extent 
of surgery, and pathologic findings in metastatic cutaneous squamous carcinoma of the parotid gland. Head 
Neck 2002, 24, 417-422. 

21. Forest VI; Clark JJ; Veness MJ; Milross C. N1S3: a revised staging system for head and neck cutaneous 
squamous cell carcinoma with lymph node metastases: results of 2 Australian Cancer Centers. Cancer 2010, 
116, 1298-1304. 

22. Chʹng S; Maitra A; Allison RS; Chaplin JM; Gregor RT; Lea R; Tan ST. Parotid and cervical nodal status 
predict prognosis for patients with head and neck metastatic cutaneous squamous cell carcinoma. J Surg 
Oncol. 2008, 98, 101-105, doi:10.1002/jso.21092. 

23. Brancaccio, G.; Briatico, G.; Pellegrini, C.; Rocco, T.; Moscarella, E.; Fargnoli, M.C. Risk Factors and 
Diagnosis of Advanced Cutaneous Squamous Cell Carcinoma. Dermatol Pract Concept 2021, 11, e2021166S, 
doi:10.5826/dpc.11S2a166S. 

24. Southwell, K.E.; Chaplin, J.M.; Eisenberg, R.L.; McIvor, N.P.; Morton, R.P. Effect of immunocompromise 
on metastatic cutaneous squamous cell carcinoma in the parotid and neck. Head Neck 2006, 28, 244-248, 
doi:10.1002/hed.20321. 

25. Girardi, F.M.; Wagner, V.P.; Martins, M.D.; Abentroth, A.L.; Hauth, L.A. Impact of AJCC 8 pT staging in 
cutaneous head and neck squamous cell carcinoma in a nonselected real-world patient sample. Head Neck 
2023, 45, 337-346, doi:10.1002/hed.27233. 

26. Cañueto, J.; Tejera-Vaquerizo, A.; Redondo, P.; Botella-Estrada, R.; Puig, S.; Sanmartin, O. A review of terms 
used to define cutaneous squamous cell carcinoma with a poor prognosis. Actas Dermo-Sifiliográficas 
(English Edition) 2020, 111, 281-290, doi:https://doi.org/10.1016/j.adengl.2019.06.007. 

27. Agha RA; Borrelli MR; Farwana R; Koshy K; Fowler A; Orgill DP; SCARE Group. Statement: Updating 
Consensus Preferred Reporting Of CasE Series in Surgery (PROCESS) Guidelines. International Journal of 
Surgery 2018, 60, 279-282. 

28. Agha RA; Borrelli MR; Vella-Baldacchino M; Thavayogan R; Orgill DP; STROCSS Group. The STROCSS 
statement: Strengthening the Reporting of Cohort Studies in Surgery. Int J Surg. 2017, 46, 198-202, 
doi:10.1016/j.ijsu.2017.08.586. Epub 2017 Sep 7. 

29. Ogrinc G; Davies L; Goodman D; Batalden P; Davidoff F; Stevens D. SQUIRE 2.0 (Standards for QUality 
Improvement Reporting Excellence): revised publication guidelines from a detailed consensus process. 
BMJ Quality & Safety 2016, 25, 986-992, doi:dx.doi.org/10.1136/bmjqs-2015-004411. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 December 2025 doi:10.20944/preprints202512.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202512.0951.v1
http://creativecommons.org/licenses/by/4.0/


 19 of 21 

 

30. Nuttall, E.; Hudnall, R.M.; Richa, T. Management of Locally Advanced Cutaneous Squamous Cell 
Carcinoma of the Scalp: A Case Report and Literature Review. Cureus 2023, 15, e34938, 
doi:10.7759/cureus.34938. 

31. Wang, H.; Zheng, Z.; Zhang, Y.; Bian, C.; Bao, J.; Xin, Y.; Jiang, X. Locally advanced head and neck 
squamous cell carcinoma treatment efficacy and safety: a systematic review and network meta-analysis. 
Frontiers in Pharmacology 2023, Volume 14 - 2023, doi:10.3389/fphar.2023.1269863. 

32. Sahin, A.A.; Gilligan, T.D.; Caudell, J.J. Challenges With the 8th Edition of the AJCC Cancer Staging Manual 
for Breast, Testicular, and Head and Neck Cancers. J Natl Compr Canc Netw 2019, 17, 560-564, 
doi:10.6004/jnccn.2019.5015. 

33. Vauterin TJ; Veness MJ; Morgan GJ; Poulsen MG; OʹBrien CJ. Patterns of lymph node spread of cutaneous 
squamous cell carcinoma of the head and neck. Head Neck. 2006, 28, 785-791, doi:10.1002/hed.20417. 

34. Amin MB; Edge S; Greene F; Byrd DR; Brookland RK; Washington MK; Gershenwald JE; Compton CC; 
Hess KR. AJCC Cancer Staging Manual (8th edition). Amin MB, E.S., Greene F, Byrd DR, Brookland RK, 
Washington MK, Gershenwald JE, Compton CC, Hess KR, et al., Ed.; Springer International Publishing: 
American Joint Commission on Cancer; 2017: 2017. 

35. Keohane SG; Proby CM; Newlands C; Motley RJ; Nasr I; Mohd Mustapa MF. The new 8th edition of TNM 
staging and its implications for skin cancer: a review by the British Association of Dermatologists and the 
Royal College of Pathologists, U.K. Br J Dermatol. 2018, 179, 824-828, doi:10.1111/bjd.16892. Epub 2018 Sep 
5. 

36. Barton, B.; Moore, B. Auricular and Periauricular Skin Cancers. In Temporal Bone Cancer, Gidley, P.W., 
DeMonte, F., Eds.; Springer International Publishing: Cham, 2018; pp. 67-81. 

37. Iyer, V.; Kumar, K.; Hallikeri, K.; Desai, A.K.; Kumar, N.; Natarajan, S. Log odds of positive lymph nodes 
as an independent predictor of overall survival in oral squamous cell carcinoma. J Oral Maxillofac Pathol 
2020, 24, 576, doi:10.4103/jomfp.JOMFP_110_20. 

38. Lee, H.; Roh, J.L.; Cho, K.J.; Choi, S.H.; Nam, S.Y.; Kim, S.Y. Number of positive lymph nodes better predicts 
survival for oral cavity cancer. J Surg Oncol 2019, 119, 675-682, doi:10.1002/jso.25386. 

39. Chang, W.C.; Lin, C.S.; Yang, C.Y.; Lin, C.K.; Chen, Y.W. Lymph node density as a prognostic predictor in 
patients with betel nut-related oral squamous cell carcinoma. Clin Oral Investig 2018, 22, 1513-1521, 
doi:10.1007/s00784-017-2247-3. 

40. Rowe DE; Carroll RJ; Day CL Jr. Prognostic factors for local recurrence, metastasis, and survival rates in 
squamous cell carcinoma of the skin, ear, and lip. Implications for treatment modality selection. J Am Acad 
Dermatol. 1992, 26, 976-990, doi:10.1016/0190-9622(92)70144-5. 

41. Karia SP; Han J; Schmults CD. Cutaneous Squamous cell carcinoma: estimated incidence of disease, nodal 
metastasis, and deaths from disease in the united states. JAMA Dermatol. 2013, 3, 957-966. 

42. Melo, G.M.; Guilherme, L.H.; Palumbo, M.D.N.; Rosano, M.; Neves, M.C.D.; Callegari, F.M.; Abrahao, M.; 
Cervantes, O. Parotidectomy and neck dissection in locally advanced and relapsed cutaneous squamous 
cell carcinoma of the head and neck region. Braz J Otorhinolaryngol 2022, 88 Suppl 4, S152-s162, 
doi:10.1016/j.bjorl.2021.11.007. 

43. Caudill, J.; Thomas, J.E.; Burkhart, C.G. The risk of metastases from squamous cell carcinoma of the skin. 
Int J Dermatol 2023, 62, 483-486, doi:10.1111/ijd.16164. 

44. de Jong, E.; Lammerts, M.; Genders, R.E.; Bouwes Bavinck, J.N. Update of advanced cutaneous squamous 
cell carcinoma. J Eur Acad Dermatol Venereol 2022, 36 Suppl 1, 6-10, doi:10.1111/jdv.17728. 

45. Islam, M.R.; Akash, S.; Rauf, A.; Sharma, R. Skin cancer from the perspective of public health concerns: 
etiology, transmission, diagnosis, treatment, and complications - correspondence. Ann Med Surg (Lond) 
2023, 85, 2266-2267, doi:10.1097/ms9.0000000000000662. 

46. Maatouk, C.; Lucero-Prisno, D.E., 3rd. Barriers to Skin Cancer Diagnosis and Treatment in Low- and 
Middle-Income Countries and Solutions: A Literature Review. Public Health Chall 2025, 4, e70042, 
doi:10.1002/puh2.70042. 

47. Duarte, A.F.; Sousa-Pinto, B.; Freitas, A.; Delgado, L.; Costa-Pereira, A.; Correia, O. Skin cancer healthcare 
impact: A nation-wide assessment of an administrative database. Cancer Epidemiology 2018, 56, 154-160, 
doi:https://doi.org/10.1016/j.canep.2018.08.004. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 December 2025 doi:10.20944/preprints202512.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202512.0951.v1
http://creativecommons.org/licenses/by/4.0/


 20 of 21 

 

48. Burton, K.A.; Ashack, K.A.; Khachemoune, A. Cutaneous Squamous Cell Carcinoma: A Review of High-
Risk and Metastatic Disease. Am J Clin Dermatol 2016, 17, 491-508, doi:10.1007/s40257-016-0207-3. 

49. Haisma, M.S.; Plaat, B.E.C.; Bijl, H.P.; Roodenburg, J.L.N.; Diercks, G.F.H.; Romeijn, T.R.; Terra, J.B. 
Multivariate analysis of potential risk factors for lymph node metastasis in patients with cutaneous 
squamous cell carcinoma of the head and neck. J Am Acad Dermatol 2016, 75, 722-730, 
doi:10.1016/j.jaad.2016.06.010. 

50. Waldman, A.; Schmults, C. Cutaneous Squamous Cell Carcinoma. Hematol Oncol Clin North Am 2019, 33, 
1-12, doi:10.1016/j.hoc.2018.08.001. 

51. Green, A.C.; McBride, P. Squamous cell carcinoma of the skin (non-metastatic). BMJ Clin Evid 2014, 2014. 
52. McLaughlin, E.J.; Miller, L.; Shin, T.M.; Sobanko, J.F.; Cannady, S.B.; Miller, C.J.; Newman, J.G. Rate of 

regional nodal metastases of cutaneous squamous cell carcinoma in the immunosuppressed patient. Am J 
Otolaryngol 2017, 38, 325-328, doi:10.1016/j.amjoto.2017.01.035. 

53. Fortina, A.B.; Piaserico, S.; Alaibac, M.; Peserico, A. Squamous cell carcinoma. Cancer Treat Res 2009, 146, 
241-261, doi:10.1007/978-0-387-78574-5_21. 

54. Euvrard, S.; Kanitakis, J.; Claudy, A. Skin cancers after organ transplantation. N Engl J Med 2003, 348, 1681-
1691, doi:10.1056/NEJMra022137. 

55. Liao, L.J.; Lu, C.L.; Cheng, Y.P.; Cheng, P.C.; Chen, Y.C.; Chiang, C.J.; Lee, W.C.; You, S.L.; Hsu, W.L. The 
Cervical Lymph Node Positive Metastatic Probability Is a Significant Predictor of Survival for Oral 
Squamous Cell Carcinoma-A Nationwide Study. Cancers (Basel) 2025, 17, doi:10.3390/cancers17162704. 

56. Wang, D.M.; Kraft, S.; Rohani, P.; Murphy, G.F.; Besaw, R.J.; Karia, P.S.; Morgan, F.C.; Schmults, C.D. 
Association of Nodal Metastasis and Mortality With Vermilion vs Cutaneous Lip Location in Cutaneous 
Squamous Cell Carcinoma of the Lip. JAMA Dermatol 2018, 154, 701-707, 
doi:10.1001/jamadermatol.2018.0792. 

57. Horakova, Z.; Starek, I.; Zapletalova, J.; Salzman, R. Tumour Recurrence, Depth of Invasion, and Temple 
Location as Independent Prognostic Parameters of Lymph Node Metastases of Head and Neck Cutaneous 
Squamous Cell Carcinomas. Int J Clin Pract 2024, 2024, 9960948, doi:10.1155/2024/9960948. 

58. Claveau, J.; Archambault, J.; Ernst, D.S.; Giacomantonio, C.; Limacher, J.J.; Murray, C.; Parent, F.; Zloty, D. 
Multidisciplinary management of locally advanced and metastatic cutaneous squamous cell carcinoma. 
Curr Oncol 2020, 27, e399-e407, doi:10.3747/co.27.6015. 

59. National Comprehensive Cancer Network (nccn) NCCN Clinical Practice Guidelines in Oncology: 
Squamous Cell Skin Cancer. Ver. 1.2026. Fort Washington, P.N. National Comprehensive Cancer Network 
(nccn) NCCN Clinical Practice Guidelines in Oncology: Squamous Cell Skin Cancer. Ver. 1.2026. Fort 
Washington, PA: NCCN; 2025. 2026. 

60. Stratigos, A.J.; Garbe, C.; Dessinioti, C.; Lebbe, C.; Bataille, V.; Bastholt, L.; Dreno, B.; Concetta Fargnoli, M.; 
Forsea, A.M.; Frenard, C.; et al. European interdisciplinary guideline on invasive squamous cell carcinoma 
of the skin: Part 2. Treatment. Eur J Cancer 2020, 128, 83-102, doi:10.1016/j.ejca.2020.01.008. 

61. Singh, M.K.; Brewer, J.D. Current approaches to skin cancer management in organ transplant recipients. 
Semin Cutan Med Surg 2011, 30, 35-47, doi:10.1016/j.sder.2011.02.003. 

62. Moloney, F.J.; Comber, H.; OʹLorcain, P.; OʹKelly, P.; Conlon, P.J.; Murphy, G.M. A population-based study 
of skin cancer incidence and prevalence in renal transplant recipients. Br J Dermatol 2006, 154, 498-504, 
doi:10.1111/j.1365-2133.2005.07021.x. 

63. Brin, L.; Zubair, A.S.; Brewer, J.D. Optimal management of skin cancer in immunosuppressed patients. Am 
J Clin Dermatol 2014, 15, 339-356, doi:10.1007/s40257-014-0085-5. 

64. Jiyad, Z.; Olsen, C.M.; Burke, M.T.; Isbel, N.M.; Green, A.C. Azathioprine and Risk of Skin Cancer in Organ 
Transplant Recipients: Systematic Review and Meta-Analysis. Am J Transplant 2016, 16, 3490-3503, 
doi:10.1111/ajt.13863. 

65. Grulich, A.E.; van Leeuwen, M.T.; Falster, M.O.; Vajdic, C.M. Incidence of cancers in people with HIV/AIDS 
compared with immunosuppressed transplant recipients: a meta-analysis. Lancet 2007, 370, 59-67, 
doi:10.1016/s0140-6736(07)61050-2. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 December 2025 doi:10.20944/preprints202512.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202512.0951.v1
http://creativecommons.org/licenses/by/4.0/


 21 of 21 

 

66. Webb, M.C.; Compton, F.; Andrews, P.A.; Koffman, C.G. Skin tumours posttransplantation: a retrospective 
analysis of 28 yearsʹ experience at a single centre. Transplant Proc 1997, 29, 828-830, doi:10.1016/s0041-
1345(96)00152-2. 

67. Ducroux, E.; Martin, C.; Bouwes Bavinck, J.N.; Decullier, E.; Brocard, A.; Westhuis-van Elsäcker, M.E.; 
Lebbé, C.; Francès, C.; Morelon, E.; Legendre, C.; et al. Risk of Aggressive Skin Cancers After Kidney 
Retransplantation in Patients With Previous Posttransplant Cutaneous Squamous Cell Carcinomas: A 
Retrospective Study of 53 Cases. Transplantation 2017, 101, e133-e141, doi:10.1097/tp.0000000000001644. 

68. Coghill, A.E.; Johnson, L.G.; Berg, D.; Resler, A.J.; Leca, N.; Madeleine, M.M. Immunosuppressive 
Medications and Squamous Cell Skin Carcinoma: Nested Case-Control Study Within the Skin Cancer after 
Organ Transplant (SCOT) Cohort. Am J Transplant 2016, 16, 565-573, doi:10.1111/ajt.13596. 

69. Migden, M.R.; Rischin, D.; Schmults, C.D.; Guminski, A.; Hauschild, A.; Lewis, K.D.; Chung, C.H.; 
Hernandez-Aya, L.; Lim, A.M.; Chang, A.L.S.; et al. PD-1 Blockade with Cemiplimab in Advanced 
Cutaneous Squamous-Cell Carcinoma. N Engl J Med 2018, 379, 341-351, doi:10.1056/NEJMoa1805131. 

70. Cherpelis, B.S.; Marcusen, C.; Lang, P.G. Prognostic factors for metastasis in squamous cell carcinoma of 
the skin. Dermatol Surg 2002, 28, 268-273, doi:10.1046/j.1524-4725.2002.01169.x. 

71. Wermker, K.; Kluwig, J.; Schipmann, S.; Klein, M.; Schulze, H.J.; Hallermann, C. Prediction score for lymph 
node metastasis from cutaneous squamous cell carcinoma of the external ear. Eur J Surg Oncol 2015, 41, 128-
135, doi:10.1016/j.ejso.2014.07.039. 

72. Thompson, A.K.; Kelley, B.F.; Prokop, L.J.; Murad, M.H.; Baum, C.L. Risk Factors for Cutaneous Squamous 
Cell Carcinoma Recurrence, Metastasis, and Disease-Specific Death: A Systematic Review and Meta-
analysis. JAMA Dermatol 2016, 152, 419-428, doi:10.1001/jamadermatol.2015.4994. 

73. Clayman, G.L.; Lee, J.J.; Holsinger, F.C.; Zhou, X.; Duvic, M.; El-Naggar, A.K.; Prieto, V.G.; Altamirano, E.; 
Tucker, S.L.; Strom, S.S.; et al. Mortality risk from squamous cell skin cancer. J Clin Oncol 2005, 23, 759-765, 
doi:10.1200/jco.2005.02.155. 

74. Garrett, G.L.; Blanc, P.D.; Boscardin, J.; Lloyd, A.A.; Ahmed, R.L.; Anthony, T.; Bibee, K.; Breithaupt, A.; 
Cannon, J.; Chen, A.; et al. Incidence of and Risk Factors for Skin Cancer in Organ Transplant Recipients in 
the United States. JAMA Dermatol 2017, 153, 296-303, doi:10.1001/jamadermatol.2016.4920. 

75. Manyam, B.V.; Gastman, B.; Zhang, A.Y.; Reddy, C.A.; Burkey, B.B.; Scharpf, J.; Alam, D.S.; Fritz, M.A.; 
Vidimos, A.T.; Koyfman, S.A. Inferior outcomes in immunosuppressed patients with high-risk cutaneous 
squamous cell carcinoma of the head and neck treated with surgery and radiation therapy. J Am Acad 
Dermatol 2015, 73, 221-227, doi:10.1016/j.jaad.2015.04.037. 

76. Klein, J.C.; Shahwan, K.T.; Petric, U.B.; Mallela, T.; Voller, L.; Ruiz, E.; Ran, N.; Granger, E.E.; Koyfman, S.; 
Vidimos, A.; et al. Impact of immunosuppression on cutaneous squamous cell carcinoma outcomes. J Am 
Acad Dermatol 2025, doi:10.1016/j.jaad.2025.09.042. 

77. Zeng, S.; Fu, L.; Zhou, P.; Ling, H. Identifying risk factors for the prognosis of head and neck cutaneous 
squamous cell carcinoma: A systematic review and meta-analysis. PLoS One 2020, 15, e0239586, 
doi:10.1371/journal.pone.0239586. 

78. Rosenthal, A.; Conde, G.; Dodson, J.; Juhasz, M.; Gharavi, N. Immunosuppression as an Independent Risk 
Factor for Poor Outcomes in Cutaneous Squamous Cell Carcinoma: A Prospective Study. Dermatol Surg 
2025, 51, 852-858, doi:10.1097/dss.0000000000004680. 

79. Hwang, S.H.; St John, M. Cutaneous Squamous Cell Carcinoma in Immunocompromised Patients. Cancers 
(Basel) 2025, 17, doi:10.3390/cancers17213476. 

80. Mudigonda, T.; Levender, M.M.; OʹNeill, J.L.; West, C.E.; Pearce, D.J.; Feldman, S.R. Incidence, risk factors, 
and preventative management of skin cancers in organ transplant recipients: a review of single- and 
multicenter retrospective studies from 2006 to 2010. Dermatol Surg 2013, 39, 345-364, doi:10.1111/dsu.12028. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 
products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 December 2025 doi:10.20944/preprints202512.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202512.0951.v1
http://creativecommons.org/licenses/by/4.0/

