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1 | INTRODUCTION

Abstract

The understanding of short and long-term health impacts of electronic
cigarette use are limited by the paucity of longitudinal data and a wide
heterogeneity amongst products. Recent in-vitro and in-vivo studies
have demonstrated the carcinogenic potential of several compounds
found in electronic cigarette vapers. We present a case of a 17-year-old
male presented with a biopsy proven HPV negative squamous cell
carcinoma of the tongue. The only pertinent history was a frequent daily
use of an electronic nicotine delivery system (ENDS), or electronic
cigarette. The patient underwent a partial glossectomy and ipsilateral
left modified radical neck dissection. Though sufficient literature is
unavailable to link ENDS to oral cancer, contemporary evidence
highlights a multitude of carcinogenic properties. With rising ENDS
usage amongst youth populations, both physicians and patients need to
be aware of the potential risks.
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nown by a variety of names including “e-cigs,”  products. Recent in-vitro and in-vivo studies have
“vapes,” and “pens,” Electronic Nicotine Deli-  demonstrated carcinogenic potential of several

ery Systems (ENDS) produce an aerosolized compounds found in ENDS vapers. Moreover, early

vapor in place of traditional tobacco smoke. Their  pjcotine exposure in teens may lead to a lifelong
popularity and use have increased in recent years,  addiction and serve as a gateway to riskier behaviors

particularly in the youth population. In 2019, over a  with well-known adverse health effects.(2)

quarter of high school students reported using ENDS,  Herein, we present the case of a 17-year-old male
representing a 78% increase from the prior year.(1) with oral squamous cell carcinoma (SCCa) in the
Our understanding of the short and long-term health  setting of self-reported ENDS use. This illustration
impacts of ENDS use are limited by the paucity of  aims to highlight the growing concerns regarding
longitudinal data and a wide heterogeneity amongst carcinogenic potential of ENDS.
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2 | CASE REPORT

A 17-year-old male patient was referred to our
practice for a painless tongue lesion of two months’
duration. A biopsy, performed by the referring
physician, revealed atypical squamous proliferation
highly suspicious for invasive squamous cell
carcinoma. The patient denied any history of head
and neck cancer, alcohol use, immunodeficiencies,
or dental issues. He reported a history of daily
“vaping” during the last year of high school. The
patient identified mango and mint flavored Juul and
Flair pods as his primary device, which he used
multiple times each day. He also disclosed a one-
time use of chewing tobacco after trying it during a
school trip.

Examination revealed a 2.5cm x 1.5cm exophytic
verrucous-type tumor confined to the lateral oral
tongue. Anatomic computed tomography (CT) and
proton emission topography (PET) imaging showed
a hypermetabolic soft tissue mass along the left
lateral aspect of the oral tongue and non-avid
enlarged level Ila adenopathy (Figure 1 and Figure
2).The patient underwent a partial glossectomy,
ipsilateral left modified radical neck dissection
followed by adjuvant radiation. Pathologic examinat-
ion demonstrated an HPV-negative, pT3 pNO MO
SCCa with perineural invasion. The depth of
invasion was determined to be 10.5 mm. There was
no evidence of recurrence on post-treatment
imaging. At the 2.5-year post-op follow up, the
patient continues to be disease free. The patient has
since reportedly quit using ENDS.

Figure 1. Pre-operative Computed Topography
imaging of the neck with contrast and Proton
Emission Topography imaging of neck demonstrating
soft tissue enhancement in the left oral tongue

Figure 2. Sagittal and coronal planes of pre-
operative Computed Topography demonstrating a
hyperdensity on the left oral tongue.

3 | DISCUSSION

This rare case of oral cancer in a youthful self-
reported ENDS user calls to attention the growing
concern of increased ENDS use and its particular
impacts on younger populations. Similar to other
studies using self-reported ENDS data, the ENDS
and oral tobacco use in our study is based upon a
self-report by a teenager and may or may not be
fully accurate.

Since its introduction, current ENDS use (=1 day in
past 30 days) among US adults 18 years and older
has remained relativity stable at 3.2%.(3) However,
current ENDS use is more prevalent amongst
younger demographics (7.6% ages 18-24, 4.3% ages
25-44) compared to older adults (2.1% ages 45-64,
0.4% ages > 65).(4) Comparatively, prevalence of
active ENDS use among high school and middle
school students was 20.8% and 5%, respectively.
This represents a record annual increase of almost
80% and 50% for each student population.(5) As a
result, ENDS is now the most used nicotine product
among high school and middle school demographics
.(6) Trends regarding the type of ENDS used and
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flavor preference are also important considerations.
The most common devices in 2020 were prefilled
pods or cartridges (48.5%), similar to the ones used
by our patient. The most popular flavor additives
were fruit (73.1%) and mint (55.8%).(7)

The presence of carcinogenic toxins in ENDS
vapors and aerosols, although at significantly lower
levels than combustible tobacco products, may
increase the risk of oral cancer.(8) Chemical hazards
found within ENDS vapor include tobacco-specific
nitrosamines (TSNAs), carbonyl compounds (e.g.
formaldehyde, acetaldehyde), and volatile organic
compounds (e.g. toluene).(9) The International
Agency for Research on Cancer (IARC) designates
TSNAs, formaldehyde, and toluene as “Group 1”
carcinogens indicating the strongest link to
carcinogenesis. The addition of flavorant in e-
cigarette liquid has been directly linked to the
amount of carbonyl compounds and formaldehyde in
ENDS vaper. Trace metals with known carcinogenic
properties, such as Chromium, have been detected in
ENDS aerosols. These substances are found in
traditional tobacco products and are well associated
with aerodigestive malignancy.

Multiple cellular mechanisms of carcinogenesis
related to ENDS use have been shown in recent
investigations. Pro-inflammatory changes, such as
macrophage phagocytic dysfunction and increased
cytokine secretion, are induced by ENDS and may
act as precursors to neoplastic growth.(10) Yu et al.
demonstrated that normal epithelial cell lines and
head and neck SCCa cell lines show increased DNA
double strand breakage, increased cell death, and
decreased cell clonogenic survival when exposed to
ENDS vapor.(11) More recently, in-vivo experimen-
tation by Tommasi et al. observed deregulation of
oncogenic genes in the oral epithelium of human
ENDS users, specifically the Wnt/Ca+, protein ubiq-
uitination pathway, and tRNA charging pathways.
(12)

Though studies show that ENDS contain chemical
hazards, not all ENDS products are the same.
Heterogeneity of ENDS ingredients exist due to
limited regulation on the production of ENDS
products. This has made it difficult to accurately
evaluate the carcinogenic properties of ENDS.
Future studies examining the effect of ENDS on the
oral epithelium are required before a causal role in
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oral carcinogenesis can be attributed to ENDS. As
cancer arising from smoking traditional

combustible cigarettes occurs after decades of
regular use, human carcinogenesis across large
populations in ENDS use will not be known for
years.

4 | CONCLUSION

Our case describes a 17-year-old with oral
squamous cell carcinoma in the setting of ENDS
use. The use of ENDS products has increased
among younger populations, especially among
middle and high school aged youth and younger
adults. ENDS use has been suggested to lead to
combustible cigarette use, especially when ENDS
is initiated at younger ages. Though sufficient
literature is unavailable to definitely link ENDS to
oral cancer, contemporary evidence highlights a
multitude of carcinogenic properties. With rising
ENDS usage amongst youth populations, both
physicians and patients need to be aware of the
potential risks.
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