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Abstract. Herpes simplex virus (HSV) infection can 
potentially mask underlying malignancies, complicating 
clinical diagnosis and potentially delaying the detection of a 
serious pathology. The present study describes the case of a 
37‑year‑old man with a 20‑year smoking history that presented 
with a tongue ulcer masked by HSV infection, who underwent 
comprehensive diagnostic investigations. Initial histopatho‑
logical examination revealed characteristic HSV infection 
features, including multinucleation and intercellular bridge 
destruction. Despite symptomatic improvement of the viral 
infection, persistent leukoplakia and erythroplakia warranted 
further investigation. Sequential biopsies and clinical moni‑
toring led to a partial glossectomy. Final pathology confirmed 
squamous cell carcinoma of the tongue with negative tumor 
margins. The present case emphasizes the critical importance 
of thorough evaluation of persistent oral lesions, especially in 
high‑risk patients, as viral infections can complicate the diag‑
nosis of underlying malignancies. Furthermore, it highlights 
the need for continued surveillance when clinical suspicion 
remains high, even after initial benign findings.

Introduction

Herpes simplex virus (HSV) infection is one of the most 
common viral infections worldwide, affecting approximately 
67% of the world population under age 50 (1). HSV usually 
causes skin and mucosal lesions that heal spontaneously, 
but poses complex diagnostic challenges for clinicians when 

underlying disease, especially malignancies, are hidden (2). 
Recent epidemiological studies have revealed the potential 
involvement of viral infections in cancer development, 
indicating that chronic viral infections may contribute to 
carcinogenesis through various mechanisms (3).

Oral squamous cell carcinoma (SCC) remains a significant 
global health problem with increasing incidence, especially 
among younger adults. Traditional risk factors include tobacco 
use, alcohol consumption, and human papillomavirus (HPV) 
infection. The relationship between HSV infection and oral 
malignancies has attracted attention in recent years, particu‑
larly regarding its potential role in masking or modifying 
pre‑existing lesions (4). Although the molecular mechanisms 
underlying this association have not been fully elucidated, 
emerging evidence suggests that virus‑induced inflammation, 
immunomodulation, and direct cellular effects may contribute 
to malignant transformation (5).

The relationship between viral infection and carcino‑
genesis is particularly important in the oral cavity, where 
persistent inflammatory responses and repeated tissue damage 
can create a microenvironment that favors the progression of 
the tumorigenesis cascade (6). Persistent viral infection can 
alter local immune responses, promote cellular proliferation, 
and progression of pre‑existing dysplastic changes (7).

However, the contribution of HSV to the development of 
oral SCC has not yet been clearly elucidated. In this report, 
we describe a rare case in which an HSV‑induced ulcer led 
to the diagnosis of tongue SCC. This case demonstrates the 
importance of thorough evaluation of persistent oral lesions, 
especially in patients with significant risk factors such as 
smoking and alcohol consumption.

Case report

A 37‑year‑old man presented to the Department of Oral 
and Maxillofacial Surgery, Asahikawa Medical University 
(Asahikawa, Japan) in June 2017 with a three‑day history 
of tongue pain and a low‑grade fever of 37˚C. The patient 
reported that he had noticed a white lesion on the left border 
of tongue more than 10 years ago, but had not sought medical 
attention because it was asymptomatic. Recently, the lesion 
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became painful, and he visited his dentist, who suspected a 
tongue tumor and referred him to our department for further 
examination. The patient had no significant medical history 
but reported a 20‑year history of heavy smoking (40 cigarettes 
per day) and alcohol consumption, averaging approximately 
3 units per day, mainly whiskey and spirits.

The patient appeared well‑nourished and normal built, 
with a recorded temperature of 37.3˚C. Intraoral examination 
revealed no sharp cusps or broken teeth, and there were no signs 
of traumatic occlusion or parafunctional habits. No ill‑fitting 
dental prostheses or sharp edges of dental restorations that 
could cause chronic irritation to the tongue were observed. A 
shallow ulcer, measuring 28x20 mm in diameter, with indura‑
tion and intense tenderness to touch was observed on the left 
lateral border of the tongue (Fig. 1). Residual leukoplakia and 
erythema were present around the ulcer. Extraoral examina‑
tion revealed a soybean‑sized swollen left submandibular 
lymph node with mild tenderness. The left superior internal 
jugular lymph node was also thumb‑sized and palpable.

Contrast‑enhanced computed tomography (CT) confirmed 
a shallow enhancing lesion in the left tongue, and the left 
submandibular and upper internal jugular lymph nodes 
were also enlarged (Fig. 2A‑C). Blood tests revealed mild 
leukocytosis (WBC: 10,500/µl) with 75% neutrophils and a 
slight increase in C‑reactive protein (CRP: 0.6 mg/dl). Liver 
and renal function tests were within normal limits. A biopsy 
of the tongue ulcer was performed, and histopathological 
examination revealed typical features of HSV infection, 
including multinucleation, molding of nuclear contours, and 
intranuclear inclusions, which were positive for HSV1 by 
immunohistochemistry (Fig. 3A and B). Serological testing 
showed elevated HSV IgM levels and low HSV IgG levels, 
suggesting primary HSV infection. The patient's clinical 
symptoms subsided within 1 week without antiviral treat‑
ment, and a follow‑up examination demonstrated increasing 
HSV IgG titers.

Two months later, magnetic resonance imaging (MRI) 
revealed decrease in signal intensity at the site of lesion and 
shrinkage of the affected lymph nodes. However, leukoplakia 
and erythroplakia persisted (Fig. 4), necessitating a second 
biopsy. Histopathological diagnosis showed atypical squamous 
epithelium with inflammation but could not confirm malig‑
nancy (Fig. 5A and B). Due to the suspicious clinical findings, 
the patient was advised to undergo partial glossectomy.

Before resection, Lugol's iodine staining was performed 
to differentiate the lesion. Unstained area corresponding to 
the leukoplakia and erythroplakia were identified (Fig. 6). 
A partial glossectomy was performed with a 10‑mm safety 
margin. Histopathological analysis of the resected specimen 
confirmed squamous cell carcinoma (pT1N0M0) with 
tumor‑free margins (Fig. 7A and B). Notably, no HSV‑infected 
cells were detected in the resected specimen.

The patient's postoperative course was uneventful, with 
no pain and surgical site healed completely. One month after 
surgery, fluorodeoxyglucose positron emission tomography 
(FDG‑PET) and upper gastrointestinal endoscopy were 
performed, which showed no signs of recurrence, metastasis, 
or synchronous malignancy. The patient has been followed up 
for 7 year after surgery and has shown no signs of recurrence 
or metastasis.

Discussion

This case of oral SCC in a 37‑year‑old patient raises several 
important clinical and biological considerations. Despite the 
patient's significant smoking and alcohol history, the early 
age of onset suggests additional underlying factors may have 
contributed to carcinogenesis. Growing evidence indicates 
that early‑onset oral cancer may be associated with genetic 
predisposition and immune system alterations (8), including 
mutations in tumor suppressor genes such as TP53 and 
CDKN2A (9). The TP53 pathway, in particular, plays a crucial 
role in DNA damage response and cell cycle regulation, 
while CDKN2A regulates the cell cycle through the p16 and 
p14ARF proteins (10). Disruption of these pathways can lead 
to compromised genome stability and altered immune surveil‑
lance (11). Although we did not perform genetic or detailed 
immunological analyses in our patient, such evaluations might 
prove valuable in similar cases to better understand the patho‑
genesis of early‑onset oral cancer, particularly in the context of 
environmental risk factors. The case was further complicated 
by HSV infection, which initially masked the underlying 
malignancy, highlighting the challenges in early detection of 
oral cancer when concurrent pathologies are present. 

The patient's extensive history of smoking and alcohol 
consumption represents significant risk factors for oral carci‑
nogenesis. Tobacco smoke contains numerous carcinogens, 
particularly tobacco‑specific nitrosamines (TSNAs), which can 
form DNA adducts leading to mutations in critical genes (12). 
Alcohol acts synergistically by serving as a solvent for these 
carcinogens, increasing cellular permeability, and generating 
acetaldehyde, a potent carcinogen (13). This combined expo‑
sure can lead to accumulation of oxidative stress, activation 
of pro‑inflammatory pathways, and disruption of DNA repair 
mechanisms (14). The chronic exposure to these agents can 
create a field cancerization effect, potentially explaining the 
early onset of malignancy in this case despite the patient's 
young age (15,16).

The transition from an asymptomatic leukoplakia to a 
painful lesion after 10 years coincided with HSV infection. 
The acute pain was attributed to the viral‑induced inflamma‑
tion and ulceration, as evidenced by the elevated inflammatory 

Figure 1. Clinical presentation of the tongue lesion. A shallow ulcer with 
residual leukoplakia and erythema is observed on the left lateral border of 
the tongue.
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markers and the characteristic histopathological features 
of HSV infection. The resolution of pain following viral 
clearance, while suspicious features persisted, supports this 
interpretation. This temporal relationship between viral infec‑
tion and symptom onset illustrates how HSV infection can 
alter the clinical presentation of pre‑existing lesions.

Figure 2. Contrast‑enhanced computed tomography images. (A) Arrow 
indicates a shallow enhancing lesion in the left lateral border of the tongue. 
(B) Arrows point to an enlarged left submandibular lymph node. (C) Arrow 
shows an enlarged left upper internal jugular lymph node.

Figure 4. Clinical view of the tongue lesion. Left lateral border of the tongue 
two months after the initial presentation.

Figure 3. Histopathological findings of the first biopsy. (A) Histopathological 
examination showing multinucleation, molding of nuclear contours, and 
intranuclear inclusions, consistent with HSV infection. (B) Squamous cells 
were positive for HSV by immunohistochemistry. Magnification: (A) x40 and 
(B) x100. HSV, herpes simplex virus.
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In this case, considering the long‑standing history of 
leukoplakia, it is more likely that HSV infection occurred 
in the context of pre‑existing dysplastic changes rather than 
being a causative factor. Several lines of evidence support this 
interpretation: First, the patient had a 10‑year history of leuko‑
plakia prior to HSV infection. Second, while the viral‑related 
symptoms resolved completely, the underlying suspicious 
features persisted. Third, the final surgical specimen showed 

no evidence of HSV‑infected cells, suggesting that the 
viral infection was a temporary event superimposed on a 
pre‑existing pathological process. Recent molecular biology 
studies have elucidated various interactions between HSV 
infection and existing neoplastic tissue. HSV infection may 
trigger specific immune responses and create a pro‑inflam‑
matory microenvironment, potentially contributing to tumor 
progression  (17). Furthermore, HSV proteins may interact 
with cellular regulatory machinery inhibit normal cell cycle 
control and apoptotic pathways (18). In the present case, HPV 
testing was not performed, which is a limitation of our study. 
HPV is recognized as one of the major risk factors for oral 
squamous cell carcinoma, particularly in younger patients (7). 
Recent studies have suggested that co‑infection with HSV and 
HPV may increase carcinogenic risk. HSV infection can cause 
persistent inflammation and create local immunosuppressive 
conditions that may promote persistent HPV infection (19). 
Furthermore, HSV envelope proteins have been suggested to 
inhibit cellular tumor suppression mechanisms, potentially 
enhancing the expression of HPV‑derived oncogenes (20,21). 
Considering these mechanisms, if our patient had been 
HPV‑positive, dual viral infection might have contributed to 
carcinogenesis. Future similar cases should consider HPV 
testing as part of the diagnostic workup.

The immunological aspects of viral‑cancer interactions are 
particularly noteworthy. Chronic viral infections may modulate 

Figure 7. Histopathological images of the resected specimen. Squamous 
cell carcinoma (pT1N0M0) with tumor‑free margins was confirmed, and no 
herpes simplex virus‑infected cells were detected. Magnification: (A) x40 
and (B) x200.

Figure 6. Preoperative Lugol's iodine staining. Unstained areas correspond to 
leukoplakia and erythroplakia, guiding partial glossectomy.

Figure 5. Second biopsy findings. Histopathological examination reveals 
atypical squamous epithelium with enlarged nuclei accompanied by inflam‑
mation. Magnification: (A) x40 and (B) x200.
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the immune system, creating conditions favorable for tumor 
development and progression (22). This immune modulation 
may be particularly important in patients with additional risk 
factors, such as patient's history of heavy smoking and alcohol 
consumption.

The diagnostic challenges presented by this case demon‑
strate the importance of a strong suspicion of underlying 
malignancy in cases of persistent or atypical viral infections, 
especially in high‑risk patients. The synergistic effect of 
multiple risk factors has been shown to significantly increase 
the likelihood of malignant transformation (23).

The initial misleading biopsy results in this case high‑
light important technical considerations in the diagnosis of 
oral cancer. The timing, location, and method of biopsy can 
significantly impact diagnostic accuracy, particularly in the 
presence of concurrent HSV infection. Biopsies performed 
during acute inflammation may be compromised by necrotic 
tissue and inflammatory changes, potentially obscuring under‑
lying malignancy. Additionally, sampling from the center of 
ulcerative lesions may miss diagnostic tissue, as these areas 
often contain primarily inflammatory or necrotic material. In 
retrospect, multiple biopsies from the periphery of the lesion, 
including apparently healthy marginal tissue, might have 
provided more accurate initial results. Furthermore, when 
initial biopsies are inconclusive but clinical suspicion remains 
high, repeat biopsies after the resolution of acute inflamma‑
tion should be considered. This approach, along with careful 
selection of biopsy sites guided by clinical features such as 
induration or color changes, may help avoid diagnostic delays 
in similar cases.

From a clinical perspective, this case provides several 
important insights. The presence of persistent leukoplakia or 
dysplastic lesions requires careful attention. As demonstrated 
in our case, HSV infection can potentially delay the diagnosis 
of underlying malignancy, emphasizing the need for thorough 
clinical follow‑up. This is particularly important when patients 
present with a long‑standing history of oral lesions, even if 
they were previously asymptomatic. 

Additionally, comprehensive risk assessment should 
consider not only traditional factors such as smoking and 
alcohol consumption, but also the potential impact of viral 
infections. The presence of ulceration, leukoplakia, and 
erythroplakia should raise suspicion and warrant further inves‑
tigations, including serial biopsies, to rule out malignancy. A 
holistic understanding of these combined risk factors can help 
clinicians in identifying high‑risk patients and tailor surveil‑
lance accordingly. Finally, this case illustrates the value of 
repeat examinations and imaging when initial findings appear 
benign but clinical suspicion remains high. This approach 
allows for early detection of progressing pathology, allowing 
for timely intervention and improved patient outcomes.

In conclusion, this case demonstrates the complex interplay 
between viral infection and oral cancer and emphasizes the 
importance of thorough evaluation and follow‑up in cases of 
persistent oral lesions. The presence of HSV infection should 
not deter clinicians from considering potential malignancies, 
especially in patients with additional risk factors. Further 
studies are needed to fully elucidate the mechanisms by which 
viral infection influence the development and progression of 
cancer in the oral cavity.
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