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Abstract  
 

Background: Oral squamous cell carcinoma (OSCC) is a disease typically seen in the elderly, with an established 

relationship with tobacco and/or alcohol abuse. However, the incidence of OSCC among young adults (defined in this 

study as ≤ 30 years old) is on the rise. Materials and Methods: With IRB approval, a retrospective search was performed 

at the University of Florida College of Dentistry Oral Pathology Biopsy Service database from 1994-to 2019 for all cases 

of OSCC affecting patients aged ≤ 30 years. Demographic data were recorded, and the slides were reviewed for 

diagnostic consensus. Results: Thirty-one of 3971 OSCC cases (0.76%) were identified. The data show a prominent 

increase over time. Male patients (54.83%) were more commonly affected. Their ages ranged from 8 to 30 years, with a 

mean age of 25 years. The lateral border of the tongue is the most frequent site of involvement. A wide spectrum of 

differential diagnoses were obtained, mostly consisting of reactive lesions. Symptoms were reported in 65.6% of the 

cases. The histological grades ranged from well to poorly differentiated. Conclusion: This study underscores the rarity of 

OSCC in children and young adults. This may potentially lead to a low clinical suspicion, misdiagnosis, and delay in 

treatment. Further longitudinal multicenter studies with detailed medical history, treatment, genotyping, and prognostic 

data may help to better understand the etiology of OSCC in young patients, aid in prevention, and improve outcomes.  
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INTRODUCTION 
Squamous cell carcinoma (SCC) is the most 

common malignancy of the oral cavity [1-3]. It 

typically exhibits a peak incidence in the elderly and is 

strongly associated with smoking and alcohol abuse [1-

3]. Oral squamous cell carcinoma (OSCC) rarely occurs 

in individuals younger than 50 years [1-6]. 

Nevertheless, as demonstrated by recent global 

epidemiologic studies, the incidence of SCC, 

particularly among young adults, is on the rise [1, 4-6].  

 

The etiopathogenesis of oral squamous cell 

carcinoma (OSCC) in young patients remains unclear, 

and the traditional risk factors for OSCC, particularly 

tobacco and alcohol abuse, are assumed to be minimally 

related to carcinogenesis [1]. Human papillomavirus 

(HPV) plays a crucial role in the development of 

anogenital and oropharyngeal malignancies, yet for 

OSCC is still a matter of debate [1-4]. This study 

assesses the incidence of OSCC affecting patients 30 

years and under over 25 years. The data included in this 

study were based on a single institution’s biopsy service 

record and are not representative of the countrywide 

incidence of OSCC in young patients. 

 

MATERIALS AND METHODS 
With IRB approval, the archive of the 

University of Florida Oral Pathology Biopsy Service 

was retrospectively searched from 1994 to 2019. All 

patients with OSCC aged ≤ 30 years were identified. 

Cases with incomplete clinical/pathological data, 

extraoral locations, and inconclusive diagnoses of 

squamous cell carcinoma (SCC) were excluded. The 

cohort included 3971 OSCC cases during the study 

period. Age, sex, location, clinical presentation, 

diagnosis, and histological grading were recorded. The 
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findings of this study were analyzed. In addition, all 

cases were microscopically reviewed for a diagnostic 

consensus.  

 

RESULTS 
During the span of 25 years, a total of thirty-

one cases were identified in patients less than or equal 

to 30 years of age out of a total of 3971 OSCC cases. 

The data showed a prominent increase (9.7%) over time 

(Fig 1). Seventeen patients (54.83%) were men and 14 

(45.17%) were women, with a 1.2:1 male to female 

ratio. The patient age at presentation ranged from 8 to 

30 years, with a mean age of 25 years. The youngest 

patient in this series was an 8-year-old male. This 

patient presented with an asymptomatic, red, sessile 

mass of 8 weeks duration on the facial gingiva between 

the right maxillary lateral and central incisors (teeth 11-

12 “FDI numbering system”) (Fig 2). The clinical 

impression was the classic “bump on the gum” lesions, 

namely pyogenic granuloma, peripheral ossifying 

fibroma, or peripheral giant cell granuloma.  

 

 
Figure 1: Incidence of oral squamous cell carcinoma over 25 years 

 

 
Figure 2: A, Red sessile mass on the facial gingiva between the right maxillary lateral and central incisors (teeth 7- 8). B, The 

periapical radiograph shows a widening of the periodontal ligament space. C, Intraoperative appearance of the tumor. D, 

Resected specimen. E, Islands of malignant squamous epithelium invading into the lamina propria, (Hematoxylin-eosin [H&E] 

staining; original magnification X40) 
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The oldest patients were a 30-year-old male 

and female, who presented with symptomatic lateral 

tongue lesions of 1 month and 6-month duration, and a 

clinical impression of erosive lichen planus and 

hyperplastic candidiasis, respectively. 

 

The time elapsed from the onset of the lesion 

to diagnosis ranged from a few weeks to six years. Four 

patients were smokers (12.9%). One patient was 13 

weeks of pregnancy. The lateral border of the tongue 

was the most common location (n=19/31), followed by 

the ventral tongue (n=3/31), and maxillary gingiva 

(n=2/31). Notably, none of the cases were located on 

the oropharynx or base of the tongue.  

A review of the submitted clinical impressions 

of these lesions revealed that only 16.13% of the cases 

included squamous cell carcinoma (n=3/31) and 

dysplasia (n=2/32) (Fig 3) in the differential diagnoses. 

The most frequent clinical impression was a traumatic 

ulcer (n=7/31) (Fig 4), followed by pyogenic granuloma 

(n=5/31) and hyperkeratosis (n=4/31). Geographic 

tongue, granular cell tumor, papilloma, hyperplastic 

candidiasis, lichen planus, epidermal inclusion cyst, 

actinic keratosis, scar, and leukoplakia were mentioned 

once each. These are summarized in Figure 5. Pain, 

burning, swelling, and dysphagia were mentioned as 

symptoms in 67.74% of the cases. 

 

 
Figure 3: A, A 19-year-old female, with asymptomatic thick erythroleukoplakia on the left lateral tongue, for several months. 

B, Islands of dysplastic epithelial cells with keratin pearl formation, (H&E stain; original magnification X40) 

 

 
Figure 4: A, A 20-year-old female, with a painful ulcer on the right anterior lateral tongue for 2 months. B, A 

photomicrograph demonstrating, an ulcer containing infiltrative malignant epithelial islands, (H&E stain; original 

magnification X100) 
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Figure 5: Distribution of the clinical differential diagnoses 

 

The histological grades for the SCC cases 

ranged from moderately differentiated (n=14/31), well-

differentiated (n=12/31), poorly differentiated (n=3/31), 

and verrucous carcinoma (n=2/31). Perineural invasion 

(PNI) was observed in about 29.03% (n=9/31) of the 

specimens examined.  

 

DISCUSSION 
Squamous cell carcinoma (SCC) is the most 

commonly diagnosed malignancy of the oral cavity and 

the eighth most common malignancy worldwide. OSCC 

mostly affects older men, with an average age of 62 

years, and is strongly associated with tobacco and/or 

alcohol abuse [1-3]. The incidence of OSCC in youth is 

rare; however, cases of OSCC in this age group are on 

the rise, accounting for 3.1% of all cases [1, 4-6].  

 

Our results are in accordance with reports of 

OSCC in young patients, vis-à-vis male predilection, 

and a male: female ratio ranging from 1.2:1 to 1.8:1. 

The literature reports a mean age of twenty-three years. 

This is lower than our findings [7-10]. However, a 

higher percentage of never smokers and never drinkers 

among young females has been reported in some studies 

[11]. Among the oral cavity sites, the tongue was more 

commonly involved (41.1%-61.3%) [10]. 

 

Patients with OSCC tend to present at an 

advanced stage and are often misdiagnosed as benign 

inflammatory or reactive oral conditions [10, 11]. This 

is congruent with our findings that OSCC is rarely 

considered in the differential diagnosis. The most 

frequently considered entity in the differential diagnosis 

of youthful OSCC is a traumatic ulcer. Therefore, 

practitioners frequently fail to perform timely follow-

ups for persistent ulcers or growth in young patients. 

This often results in considerable delay in diagnosis. 

This delay can adversely affect the ultimate outcome 

and may explain why OSCC in younger patients tend to 

behave more aggressively and have a poor prognosis [1, 

7]. 

 

Across all studies, including the present study, 

OSCCs in young adults were mostly well or moderately 

differentiated. However, histological grade does not 

seem to have a significant effect on the clinical outcome 

and prognosis of the disease [8, 9-15]. De Morais et al., 

(2016) reported no significant difference in relation to 

the histological grade of OSCC and prognosis in young 

patients [14]. 

 

Recently, there has been a marked increase in 

OSCC incidence in young women without a history of 

smoking, as noted in our study [11, 16-18]. Of the 31 

cases, one patient was 13 weeks of gestation at the time 

of OSCC diagnosis. OSCC during pregnancy is 

extremely rare, accounting for less than 2% of all 

cancers during gestation [18-20]. The pathophysiology 

of OSCC associated with pregnancy remains unclear; 

nevertheless, hormonal changes, immunological 

suppression, and increased permeability and 

vascularization may play a role [21]. However, 

treatment modalities, prognosis, and long-term impact 

on the developing fetus are also not well established 

due to the rarity of this diagnosis during pregnancy. 

 

The pathogenesis of OSCC in young patients 

remains poorly understood. Since the duration of 
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exposure to tobacco and alcohol is believed to be 

shorter in young individuals, it has been hypothesized 

that the pathogenesis of OSCC is probably different 

from that in older patients [1]. To date, no specific or 

definitive etiological agent has been identified for 

OSCC in young adults. Nutritional deficiency, 

persistent irritation in the oral cavity, 

immunosuppression, and human papillomavirus (HPV) 

infections have been suggested as possible contributing 

factors [11, 25]. However, none of these factors has 

been proven to be consistently causative. Importantly, 

the possibility of a genetic predisposition should be 

considered in patients below 30 years. Rare hereditable 

syndromes, such as Fanconi anemia, xeroderma 

pigmentosum, Bloom syndrome, Li-Fraumeni 

syndrome, and dyskeratosis congenita, have all been 

linked to an increased risk of OSCC [16, 22, 23]. These 

syndromes are associated with an increased risk of 

developing head and neck neoplasms in general, and 

SCC of the tongue in particular. The incidence of SCC 

in such conditions is up to 700-1000 times greater than 

that in the general population [22]. 

 

The increase in the incidence of oropharyngeal 

squamous cell carcinoma (OPSCC) among young 

individuals has been attributed to high-risk HPV 

infections; however, for OSCC remains a matter of 

debate. In fact, OSCC affecting young patients rarely 

expresses active HPV transcripts despite their 

smoking/alcohol status [11, 17, 24-26]. Several studies 

have suggested that HPV infection in young adults is of 

low significance in the pathogenesis of OSCC [1, 24, 

27, 28, 29]. The prevalence of HPV-related OSCC in 

young patients has not been sufficiently established, 

with variable results shifting from 0% to 58.3% [1, 14, 

24, 30]. This variation in results might be attributed to 

differences in tumor anatomical locations, geographic 

heterogeneity, and accuracy of the technique used for 

HPV detection [1]. Brägelmann et al., (2013) did not 

detect any HPV or other viruses “i.e. EBV” in seven 

young non-smokers with OSCC [31]. Harris et al., 

(2011) found that 44% of SCC of the tongue affecting 

young patients expressed p16 on immunohistochemistry 

(IHC) staining. However, HPV expression was absent 

in these tumors when using in situ hybridization or 

PCR-based techniques [32]. P16 IHC staining is 

considered a reliable surrogate marker for HPV-related 

OPSCC, but less so for OSCC. Immunoexpression of at 

least 70% of tumor cells (nuclear and cytoplasmic 

staining) is required to confirm p16 positivity [33]. 

However, Harris et al., (2011) found that p16 

expression was independent of the presence of high-risk 

HPV in OSCC [29]. In addition, the identification of 

HPV does not imply that it is biologically active nor it 

is implicated in the etiology of the neoplasm [1, 34]. 

HPV-related OSCCs have not been shown to have a 

clinical course similar to that of HPV-positive 

oropharyngeal carcinomas [28]. The clinical course, 

pathologic characteristics, survival rates, and 

immunoexpression are similar to those of cell cycle 

regulators (i.e., p16) in HPV-positive and HPV-

negative OSCC in young patients [29]. Hence, 

multicentric studies exploring the prognostic status of 

HPV status in OSCC are warranted. 

 

Additionally, the prognosis of OSCC in 

younger patients has a scant agreement. Few studies 

have documented a more aggressive clinical course and 

poor prognosis for OSCC in younger populations [1, 

25]. Other studies reported a better prognosis for such a 

population, with higher disease-free survival rates [35]. 

Paradoxically, recent studies have not been able to 

detect much variation in the clinical course and 

outcomes in young patients compared to older patients 

[1, 6]. A study by Udeabor et al., (2012) showed that 

young adults with OSCC did not have a poorer 

prognosis than older patients [36]. Park et al., (2010) 

reported a higher rate of local regional recurrence of 

OSCC in a young age group [37]. In contrast, Soudry et 

al., (2010) and Ho et al., (2008) reported a higher 

recurrence rate in older patients [8, 38]. The tendency 

for delayed diagnosis in young patients may explain 

their poorer prognosis, as mentioned by some authors 

[1, 25-27]. Other authors have found that young patients 

with OSCC are unique only because of their age but are 

similar in all other aspects of the disease to older 

patients [26]. The characteristics of SCC in young 

adults appear to be poorly understood, and the literature 

lacks consensus regarding demographics, etiology, 

prognosis, and outcomes in this age group [39]. This 

inconsistency in the results in the literature is partly 

explained by the variable definition of “young age,” 

with a wide age range of 30 to 45 years [1, 14, 24-28, 

31, 41-44]. Some authors have proposed considering 

only patients below 30 years of age as young to garner 

consistency of data [22, 40]. In addition, most studies 

are based on small sample sizes, which preclude 

drawing any robust conclusions. Differences in 

geographical location, as well as differences in study 

methodology, may also explain the variability observed 

in the clinical and pathological profiles of these 

patients. 

 

LIMITATIONS 
This study underscores the rarity of OSCC in 

children and young adults. Unfortunately, significant 

details pertaining to grading, staging, management, and 

patient outcomes were not available due to the 

retrospective nature of this study. After diagnosis, 

patients were referred to a variety of outside institutions 

for treatment; consequently, follow-up information was 

not available because the patients did not return to the 

initial dental specialist/general dentist. 

 

CONCLUSION 
The increased incidence of OSCC in children 

and young adults in the context of non-traditional risk 

factors is concerning. This often results in misdiagnosis 

and delays diagnosis and treatment, causing significant 
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mortality. Given the potential long-term adverse impact 

of conventional OSCC therapy, the management of 

OSCC in young patients must be individualized. Hence, 

treatment decisions must be directed towards improving 

quality of life. In addition, OSCC in the younger age 

group is more prone to be misdiagnosed as benign. 

Therefore, any lesion suspicious for OSCC should be 

promptly biopsied and managed, even in young 

patients. Furthermore, patients under 30 years of age 

may require detailed genetic counseling to assess 

additional disease activity and improve outcomes. 

Additional larger multicenter studies with more detailed 

medical history, treatment, genotyping, and outcome 

data are desirable. This will assist in elucidating the 

etiology, treatment modalities, and outcomes for OSCC 

in young patients.  

 

*This study was previously presented as an oral essay at 

the 74
th

 American Academy of Oral and Maxillofacial 

Pathology Annual Meeting, April 2020. 
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