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Abstract 16 

Oral squamous cell carcinoma (OSCC) is one of the most common malignancies worldwide 17 

while Warthin’s tumor (WT) is a common type of benign salivary gland neoplasm mostly seen in 18 

the parotid gland but rarely involves extra parotid tissues. Extra parotid WT is itself a rare entity 19 

and its synchronous occurrence with OSCC is an unusual phenomenon. It is vital to accurately 20 

identify the pathology as confusion may arise due to its rare occurrence and an intriguing 21 

presentation of resembling metastasis in lymph nodes. In the present review, a systematic 22 

literature search was performed and case reports and series in which synchronous existence of 23 

WT and OSCC were included. Total 13 papers have been included with 17 cases of synchronous 24 

WT and OSCC. Quality assessment for cases was done based on the CARE guidelines. The 25 

given results describe the histological features and site of WT in individuals who also had OSCC. 26 

Most of the studies described the histological findings of WT, which were seen involving the 27 

lymph nodes. More than 50% of the included cases had a history of tobacco chewing or smoking. 28 

The cases that have reported for follow up showed no evidence of any recurrence. WT with 29 

OSCC synchronous occurrence at a different site from the primary tumor can mimic a metastatic 30 
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lesion from a primary lesion. It is a diagnostic challenge and could alter the management of these 31 

patients if not identified accurately. Awareness about this synchronous occurrence can avoid the 32 

overtreatment in such cases. Majority of the WTs described were seen in cervical lymph nodes. 33 

Keywords: Oral cancer; Warthin tumor; Benign Neoplasm; Mixed salivary gland tumor; 34 

Synchronous neoplasm; metastasis; Second malignancy; Prognosis. 35 

 36 

Introduction: 37 

Oral cancer stands as a substantial contributor to worldwide mortality, emerging as one of the 38 

prevalent malignancies that significantly impacts the global population.1 The diagnosis and 39 

management of this condition is sometimes complicated by coexistence of second primary 40 

lesions. Patients with head and neck squamous cell carcinoma (HNSCC) show a higher incidence 41 

rate of second primary lesions by over 2-3% annually. It means they may occur with other benign 42 

or malignant neoplasms.2 These second primary tumors (SPTs) can either be synchronous or 43 

metachronous. The cases in which the SPT is detected within 26 weeks of the primary tumor 44 

signifies synchronous tumor while the cases in which the SPT is diagnosed more than 26 weeks 45 

after the diagnosis of the first primary tumor represents metachronous tumor.3 Metachronous 46 

SPTs (20% to 30%) are more commonly identified than the synchronous ones (1% to 6%) in 47 

HNSCC cases. The most frequently involved sites are head and neck, pulmonary, and esophageal 48 

mucosal regions. These are the sites that are exposed to carcinogens like tobacco or alcohol and 49 

are thus suspected to display the phenomenon of field cancerization.3-10 50 

 51 

The occurrence of the contemporaneous parotid or any major salivary gland neoplasms is an 52 

extremely rare event. The risk factors for OSCC comprise deleterious habits such as tobacco 53 

chewing and smoking, alcohol consumption, use of betel nut and betel quid along with direct or 54 

indirect association with various oncoviruses like human papilloma virus and Epstein Barr virus 55 

(EBV). Warthin’s tumour (WT) also known as papillary cystadenoma lymphomatosum is a 56 

benign tumour of the salivary glands, mainly affecting the parotid gland. It is among the most 57 

common benign parotid neoplasms and the most common bilaterally occurring neoplasm in the 58 

parotid.11 The main predisposing factors for WT are tobacco smoking, exposure to various 59 

radiations and infections caused by viruses like EBV. The cases in which there is synchronous 60 

association of WT and OSCC are rarely seen and documented in the literature. 61 



 

 

Thus, there is an infrequent incidence of association of WT at a different site from the primary 62 

OSCC, which may imitate as a metastatic lesion of the primary OSCC making it necessary to 63 

diagnose the coexisting neoplasms for accurate management of the patients. Thus, the current 64 

paper presents a systematic analysis of all the cases representing synchronous existence of OSCC 65 

and WT in the available medical literature focusing on the clinical and histopathological features. 66 

It also elaborates the rare possibility of the occurrence of WT in extra-parotid sites, usually 67 

cervical lymph nodes. 68 

 69 

Methods 70 

Focused Question 71 

Participants, Intervention, Control and Outcomes (PICO) protocol advocated in the Preferred 72 

Reporting Items in Systematic Reviews and Meta-Analysis (PRISMA)].12 has been followed to 73 

frame a focused question: What are the complications, rate of recurrence, prognosis post- 74 

intervention in the patients with synchronous occurrence of OSCC and WT? The systematic 75 

review is registered with PROSPERO (registration number 425093). 76 

 77 

Inclusion and exclusion criteria 78 

Clinical trials (randomized and non-randomized), cross-sectional studies, case reports (CRs), 79 

observational studies (retrospective and prospective), case series (CS), grey literature (conference 80 

proceedings, non-academic websites etc.); articles in all languages (Google translator to translate 81 

studies) are reviewed and only radiologically and histopathologically diagnosed patients 82 

coexisting with OSCC and WT have been included in the present review. 83 

 84 

Non-human subjects, reviews, commentaries, letters to the editor were excluded. OSCC with 85 

other neoplasms, WT with other neoplasms and an inapt study described as a non-CR, such as a 86 

review, commentary, or clinical trial were not included from the present review.  87 

 88 

Literature search 89 

Two investigators (SM and GS) conducted a thorough search procedure of various databases 90 

individually. An electronic search was piloted using the following databases: PubMed, Scopus 91 

and Web of Science. Google Scholar was used to explore grey literature aiming on cases with 92 



 

 

coexisting WT and OSCC. The medical subject headings (MeSH) were as follows [(Warthin’s 93 

tumor) OR (papillary cystadenoma lymphomatosum) AND (oral cancer) OR (OSCC) AND 94 

(diagnosis) OR (prognosis) OR (recurrence)]. Cross referencing of the included articles was also 95 

executed to find any further studies satisfying the inclusion criteria.  Disparities were resolved by 96 

a dialogue between the investigators for inclusion/exclusion of a paper. Calculation of an inter-97 

examiner reliability score (Kappa score) was done for gauging the agreeability between the 98 

examiners.  99 

 100 

Data Extraction 101 

The data tabulation was done by two investigators individually based on the criteria:  number of 102 

participants, number of cases with WT synchronous with OSCC described in each study, 103 

chronological age which included the mean or median or the range and gender of the patients, 104 

characteristic features like histological, radiographic and clinical features, any WT synchronous 105 

with OSCC-related outcome and follow-up. Details of the treatment, rate of the recurrence and 106 

details of the complications and prognosis were also recorded. 107 

 108 

Quality Assessment 109 

Quality assessment for CR and CS was done based on CARE guidelines.13 Various 110 

characteristics were evaluated such as the title, keywords, quality of the abstract, introduction, 111 

reported patient information, clinical findings, timeline, diagnostic evaluation, interventions 112 

reported, follow-up and outcome, and quality of the discussion section, standpoint of the patients 113 

and inclusion of the informed consent and approval from the scientific and ethics committee 114 

stated.  115 

 116 

Results 117 

Literature Search 118 

The maiden search of the literature for the topic ensued 3264 papers. Later, 3209 irrelevant 119 

papers were excluded. The abstracts and titles of 55 papers were studied for possible annexation, 120 

which resulted in exclusion of 42 papers. Thus, 13 articles with full text were logged in for 121 

possible inclusion. Thirteen studies (10 CRs [14-24] and 3 [15, 25, 26] CS) were finally included 122 

in the present review. There were no further studies uncovered in the reference lists of the 123 



 

 

comprised articles. The literature search is represented in the PRISMA flowchart including the 124 

exclusion criteria for the selected articles. (Figure 1) 125 

 126 

General Characteristics of the Included Studies 127 

WT synchronous with OSCC was found in 17 patients in the included studies.14-26 In reported 13 128 

studies, a male preponderance was observed with almost twice as many cases (M: 11, F: 6)14-26 129 

with the age ranging between 42 -86 years, and a mean age of 64 years ± (SD). Majority of cases 130 

presented with a habit history of tobacco chewing,14,16,22 smoking,14,19,21-24,26 alcohol 131 

consumption.14,22 One case reported of deranged liver function test which can happen in such 132 

synchronous pathology patients who have a history of alcohol consumption.22 In a single case, 133 

history of hepatitis C since 11 years was also reported.16  134 

 135 

The majority of the cases described the primary finding as OSCC with ulcerative lesion 14,21-24,26 136 

and enlarge lymph nodes.14,15,20,22,23 In one case sensory disturbance of left lower lip is reported. 137 

20 One patient complained burning sensation and limited mouth opening. 22  Site of OSCC was 138 

found in tongue, 15,19,21,25,26 buccal mucosa, 14,16,25,26 floor of mouth,24,25 buccal mucosa and 139 

gingiva, 16 lower lip,17 retromolar triangle,18 mandible,20 mandibular gingivobuccal complex, 22 140 

maxillary gingiva,23 mandibular gingiva.25 (Table 1 and 2) The size of the lesions mentioned are 141 

10 mm x 5 mm,16 5 cm x 4 cm,1418 mm x13 mm,21 30 mm x15 mm,24 4 cm x 4 cm,26 2 cm x 2 142 

cm.26 TNM staging of OSCC is reported as T2N2M0,19 T4N1M0,20 T2N0M0,21 T4aN2bM0,23 143 

two cases of T3N1M0,25 two cases of T2N1M0.25In some reports the grading of OSCC is noted 144 

as well differentiated squamous cell carcinoma, 17,22 moderately differentiated 16,26 and poorly 145 

differentiated.14  146 

 147 

Majority of the cases described WT histologically, were seen involving the lymph nodes.14, 16, 19–148 

24, 26 The site of the WT was noted in cervical lymph nodes,16, 17 19-22, 25 in submandibular lymph 149 

nodes,18, 23 in periparotid region,15 tail of parotid,14, 26 submandibular gland.24 (Table 1 and 2) The 150 

histological findings of cystic space lined by bilayered cuboidal and columnar epithelium is 151 

mentioned in most of the cases,14, 16, 19-24, 26 epithelial arrangement along with lymphoid 152 

aggregate is also noted.14, 16, 20-23, 26 The size of the WT is mentioned as 12mm x 8mm x 6mm,16 153 



 

 

1.45cm,20 5mm x 3mm and 4mm x 3mm 23 and 6mm 24 Ranging from 3mm to 1.45 cm with a 154 

mean of 8.3mm.  155 

 156 

The investigations done included incisional biopsy,14 excisional biopsy,16,21,22,26 excisional biopsy 157 

along with CT scan,16,21 Contrast-enhanced CT showed an enlargement in cervical LN 158 

(15mmx11mmx10mm) at contralateral level.21 Ultrasound showing 12mm x 8mm x 6mm hypo-159 

echoic mass adjoining the sternocleidomastoid muscle border anteriorly and to the external 160 

jugular vein posteriorly.16 PET/CT scan was performed in a few cases,19,20,23 intense radiotracer 161 

uptake i.e., maximum standardized uptake value of 5.2 was observed at the resection site in a 162 

case19 and MRI was performed in one of the studies.  FNAC reported RBCs and inflammatory 163 

cells in a case.21 FDG-PET/CT scan was also performed in a few cases,19,21,23 Intense FDG 164 

uptake (SUV max 9.5 and 5.7) in the enlarged LN level II ipsilaterally was observed.19 SUV max 165 

of the primary site and the opposing side cervical LN were 2.2 g/mL and 3.7 g/mL, respectively, 166 

21 with a SUV max of 19.96. SUV max of 6.8, 8.17 and 5.1 was reported in the right 167 

submandibular LN 23 and SCC antigen value of 3.3ng/ml was also noted.23 168 

 169 

Details of various features like clinical, histological, and radiographic characteristics of the WT 170 

synchronous with OSCC, are comprehensively described in Table 1. 171 

 172 

Management, Recurrence Rate and Post-Op Complications 173 

Four cases described excision of OSCC site and supra-omohyoid neck dissection as a line of 174 

treatment.17,19,20,25 Seven cases underwent excision of OSCC site and modified radicle neck 175 

dissection.14,18,22-26 Three cases reported radiotherapy after excision.16,24,25 Follow-up was noted 176 

in three studies including 6 cases as 6 months, 24 months, 18 months, 35 months, 28 months and 177 

46 months.17,18,25 No recurrence was found in four patients.21,23,24,26 Recurrence of OSCC buccal 178 

mucosa was noted   in one case,16 which was further treated with radiotherapy. In one case, death 179 

due to chemotherapy was reported.26 One study concluded that OSCC is the key prognostic 180 

determinant in such cases and might majorly complicate post-operative management.18 181 

 182 



 

 

Quality Assessment 183 

In six studies (46.15%), the title is stated as type of study,14,16,18,22,25,26 and in five studies, 184 

keywords are used as CR and CS.16,19,23,24,26 The principal outcomes were reported adequately in 185 

the abstract in seven studies.14,18,21,23-26 Conclusion was included in the abstract in around four 186 

studies.18,24-26 The main findings in the abstract were reported moderately in six studies.14,18,23-26 187 

A fair introduction was available in five studies.14,23-26 Patient information with no identification 188 

was provided in thirteen studies.14,15-18,19-26 The main symptoms and finding of the patients were 189 

described in ten cases.14,16,18-24,26 Other findings such as medical and family history along with 190 

psychosocial and genetic aspects were not mentioned in any of the included studies but one with 191 

partial information.16 A past interventional history was provided in two cases.19,20 In four CRs, 192 

adequate details about the physical examination of the patients have been provided.16,22,25,26 The 193 

treatment timeline for the included patients has not been included in any of the studies. 194 

Diagnostic testing was carried out sufficiently in seven cases.16,19-23,26 The specialists facing 195 

challenges during diagnostic assessment is not reported in any of the cases, but all provided a 196 

specific diagnosis of the cases. Adequate information about the prognosis and/or staging was 197 

specified in about ten of the cases.14,16-18,19-26 Surgical intervention or radiotherapy information 198 

was provided sufficiently in twelve cases 14,16-18,19-26 but only in one case, no details or level of 199 

the surgical intervention was mentioned.15 Additionally, none of the CRs and CS mentioned 200 

about any deviation from the original treatment strategy. Patient or clinician-reported outcomes 201 

were mentioned in seven cases.14,21-26 Adequate information about the follow-up details was 202 

available in seven cases.16,18,21-26 Adherence and tolerability to the follow-up were reported in 203 

three cases.14,16,19  Data regarding post-operative complications were provided in about three 204 

cases.16,20,26 Assessment of discussion sections shows, limitations and weaknesses, were 205 

described in about ten studies.14,15,16,20,21,22-26 The related literature was discussed adequately in 206 

twelve studies.14,15.16,18-25 In around ten CRs, the conclusion was reasonable and justified 207 

adequately.14,16,18,20-26 Recommendations or ‘take-away’ lessons were given by twelve cases. 208 

14,15,18,19-26  Patient perspectives were not mentioned in any of the studies and information about 209 

the patient consent and ethics was mentioned in just two cases.23,26 A detailed description is 210 

provided in Table 3. 211 

 212 



 

 

Discussion 213 

In the present systematic review, total 13 papers have been included with 17 cases of 214 

synchronous existence of WT and OSCC. The clinical manifestations, TNM staging and grades 215 

of OSCC have been reported in these papers. Report of sensory disturbance, burning sensation 216 

and limited mouth opening suggests that OSCC can cause various symptoms that may affect the 217 

patient’s quality of life. Apart from these reports, the results also suggest that WT can occur 218 

simultaneously with OSCC. Since tobacco use is a common etiology for both OSCC and WT, the 219 

patients with a known history of such habit should be significantly considered for regular oral 220 

cancer screenings and lymph node involvement status especially in case of regional metastasis 221 

and its diagnosis.  222 

 223 

The given results describe the histological features and site of WT in individuals who also had 224 

OSCC. Most of the studies described the histological findings of WT, those were seen in 225 

involved lymph nodes. Though WT is known to be found exclusively in parotid gland, the site of 226 

the WT in the present review was noted in various locations, including cervical lymph nodes, 227 

submandibular lymph nodes, periparotid region, tail of parotid, and submandibular gland.14-26 228 

The histological findings of WT were characterized by a cystic space lined by bilayered cuboidal 229 

and columnar epithelium, as well as an epithelial arrangement along with lymphoid aggregate. 230 

These features are consistent with the typical histological appearance of WT found in parotid 231 

gland.  232 

 233 

Warren and Gates have studied multiple primary malignant tumors (MPMTs).27 They have also 234 

proposed detailed criteria to diagnose such type of tumors. According to the given criteria, 1) 235 

each tumor must be histologically diagnosed as malignant, 2) each tumor must be separate and 236 

distinct geographically, 3) exclusion of the metastasis caused due to prior cancer. There are 237 

international guidelines, which have been laid down and have elaborated the criterion.  The 238 

tumors developing in an organ/ a pair of organs/ a tissue should be contemplated as a single 239 

tumor. However, there are 2 variations to this rule: 1) In any individual, systemic cancers 240 

involving multiple different organs should be considered only one. 2) Histologically different 241 

cancers, even if they are diagnosed at the same site should be considered as multiple tumors.27 242 

 243 



 

 

The reported incidence of MPMTs ranges between 0.52% to 11.7%. Formerly, the pathogenesis 244 

for the formation of MPMTs was attributed to field cancerization. It means it was posited that the 245 

etiology for multiple oral primary carcinomas developing independently was pervasive exposure 246 

of the epithelial cells to the carcinogens. But recent literature supports the common clonal origin, 247 

an alternative theory.28  248 

 249 

To diagnose WT synchronous with OSCC, a similar criterion should be proposed and followed. 250 

Both the neoplasms show histologically distinct pictures. Both the neoplasms should be 251 

geographically separate and distinct. Because of the proximal association of such salivary gland 252 

tumor and regional lymph nodes, and in particular WT, these lesions may clinically show the 253 

features of lymph nodes enlargement, leading to a misdiagnosis of metastatic lymph nodes in 254 

OSCC patients, which could further obfuscate the treatment plan of these type of patients. Nearly 255 

90% of all oral cancers are OSCCs with 40% of them revealing nodal metastasis.29 Therefore, 256 

associated practitioners (radiologists, head and neck surgeons, and pathologists) should be well 257 

aware of the existence of these infrequent findings to prevent overtreatment in these cases. Extra 258 

parotid WTs are usually found accidently during neck dissection in approximately 1% of oral 259 

cancer patients, and they appear like metastatic lesions, particularly in positron-emission 260 

tomography/computed tomography (PET/CT) imaging.[25] This ambiguity can be mitigated by 261 

using fine needle aspiration cytology. Considering WT as metastatic lesions can lead to the over 262 

diagnosis of the condition leading to an extensive treatment planning. Involvement of the lymph 263 

nodes by WT has a better prognosis as compared to the lymph node involvement by OSCC 264 

metastasis.30 265 

 266 

Synchronous occurrence of WT with other benign neoplasms like oncocytoma, pleomorphic 267 

adenoma, sebaceous lymphadenoma and malignant neoplasms like lymphoma have been 268 

reported in the literature.22 With neoplasms like oncocytoma, the reason for the synchronous 269 

occurrence could be that the WT sharing a common etiology, biological and clinical features with 270 

oncocytoma.26 There are 2 different theories for WT development: The first hypothesis is related 271 

to heterotopia suggesting that the tumor upshots from proliferating salivary gland ductal cells that 272 

were entrapped in lymph nodes of the parotid gland during embryonic life. This hypothesis might 273 

rationalize about no occurrence of any WT in the lower neck levels, i.e., levels IV and V. And 274 



 

 

the second theory proposes that a WT primarily develops in the lymph nodes of parotid in 275 

presence to a stimulus, like smoking tobacco.31 Thus, this explains the 8 times higher incidence 276 

of WTs in cases of smokers than that in non-smokers.32 Moreover, there is a general observation 277 

of association of smoking and tobacco consumption habit with male population which might 278 

explain the gender predilection towards males in the present systematic review. The present 279 

systematic review describes the synchronous occurrence of WT and OSCC occurring in a total of 280 

17 cases. The cases exhibited male predilection of 64 years of mean age. The deleterious habit of 281 

tobacco consumption in the form of chewable or smoking was recorded in the history of almost 282 

all the patients.  283 

 284 

Smoking has a proved connotation with WT development and is evident from the literature. In a 285 

retrospective analysis of 96 patients suffering from WT, about 79% reported a history of cigarette 286 

smoking.33 There is oxidative destruction taking place in the mitochondrial DNA of the cells 287 

especially oncocytic ones as a response to smoking habit. This damage initiates the 288 

tumorigenesis of WT. It has been stated that smokers are at 8 times higher risk of developing the 289 

neoplasm compared to non-smokers.34 On the other hand, the main etiologic factor for OSCC is 290 

also tobacco. The strong common link between WT and OSCC is the habit of smoking tobacco. 291 

The carcinogens from the smoke mix with the saliva and flushes into the ducts of salivary gland 292 

in a retrograde manner resulting in metaplasia of the salivary ducts.14 The conclusion that 74.8% 293 

of WT patients are smokers supplements this hypothesis.35 Thus, the carcinogen from the smoke 294 

affects the salivary ductal cells as well as oral mucosal cells at the same time which might 295 

elucidate the synchronous occurrence of WTs and OSCC.  296 

 297 

The genetic analysis of WT is an essential factor for understanding its etiopathogenesis and its 298 

connection to OSCC as reported in this systematic review.36 Recently, t(11;19) translocation and 299 

its CRTC1/MAML2 fusion transcript are reported in a few cases of WT which are common with 300 

mucoepidermoid carcinoma (MEC), a salivary gland malignancy proposing a common genetic 301 

link between a WT and a carcinoma.37 On the contrary, Sharma et al.32 have reported 17p13.1 302 

(TP53), 9p21.3 (CDKN2A), 9q34.3 (NOTCH1), and 3q26.32 (PIK3CA) with 24 other altered 303 

genetic loci in OSCC patients with deleterious habit of smoking in his study. A few of the 304 

genetic aberrations altered by smoking are found to be commonly affected in OSCC and WT.  305 



 

 

Therefore, there seem to be a lot of scope to find out more genetic and epigenetic details, which 306 

are shared by WT and OSCC in their etiopathogeneses. 307 

 308 

There is lot of controversy related to the role of oncoviruses in the pathogenesis of OSCC and 309 

WT. WT is known to be associated with EBV.38 Though, there is no direct correlation between 310 

EBV and OSCC, there is an evidence present in the literature about their association.39 EBV-311 

associated oral cancers are comparatively rare, as oral cavity is known for the presence and 312 

transmission of EBV. But oral cavity can serve as a primary location for the virus which can seed 313 

malignancy at another extra oral site such as the nasopharyngeal or gastrointestinal regions. 314 

Consequently, the role of EBV in its associated cancers is co-factorial, which requires presence 315 

of other genetic aberrations and other coexistent infections caused by human papilloma virus. 316 

EBV infection is believed to be a critical episode in tumorigenesis and is directly associated with 317 

rapid progression of the disease and the metastatic tendency. EBV detection in OSCC is very rare 318 

and probably difficult to detect because of its known ‘hit-and-run’ phenomenon. Thus, 319 

incomplete viral association is often reported. There is evidence of EBV bystander oncogenic 320 

effects on the tumor microenvironment. Loss of EBV during evolution of the neoplasm or 321 

progression of the disease has also been suggested. EBV-induced epigenetic reprogramming 322 

enables the virus to retain the oncogenic phenotypes despite its total absence or absence of its 323 

gene expression. Thus, future analyses will be needed to find out a definitive role of EBV in the 324 

pathogenesis of OSCC and provide virus-associated biomarkers for OSCC management.39 HPV 325 

also has been lately suggested to play important part in the pathogenesis of WT.35 On the 326 

contrary, the International Agency of Research of Cancer professed that there is a sufficient 327 

substantiation that HPV 16 is associated with OSCC.40 It has been noted that within 20 years of 328 

period, out of total OSCC cases, the percentage of HPV-positive OSCC went from &lt;20% to 329 

&gt;70% in the USA and European countries.41 330 

 331 

The studies included in the systematic review mentioned about the investigation techniques 332 

which included biopsy, CT scans, contrast-enhanced CT, ultrasound, MRI, PET/CT scans and 333 

FDG-PET/CT scans. PET/CT is frequently used during follow-up of the cancer patients. WT 334 

demonstrates high FDG uptake leading to the misdiagnosis of cervical lymph node metastases. In 335 

such cases, fine-needle aspiration cytology (FNAC) is useful to evaluate salivary gland tumor. 336 



 

 

The diagnostic accuracy of FNAC for detecting salivary gland neoplasms, especially WT is good 337 

(74-100%).42 WT is a benign slow growing.43 Therefore, surgeons can take a risk to manage such 338 

cases conservatively after diagnosis with FNAC.  339 

 340 

To detect the synchronous coincidence of WT and OSCC is a real diagnostic challenge leading to 341 

difficulties for the radiologists as well as surgeons. Cervical lymph nodes and tail of parotid are 342 

one of the most conventional sites for metastasis from primary OSCC. On the other hand, the 343 

incidence of 1.3% was found to be with extra-parotid WTs in neck specimen of OSCC patients. 344 

Thus, these tumors can lead to inaccurate staging of OSCC. Moreover, false positive results of 345 

FDG-positive WT add to the misdiagnosis. Therefore, CT/ultrasonography guided FNAC may be 346 

helpful in such situations to distinguish WT from OSCC metastasis. 347 

 348 

The treatment of synchronous WT and OSCC requires careful planning and consideration of 349 

various factors, including the location and extent of the lesions, the stage of the cancer, and the 350 

patient’s overall health. The available literature shows that the most common treatment modality 351 

for synchronous WT and OSCC is surgical removal of the primary tumor and involved lymph 352 

nodes. The extent of dissection of neck varies according to the location and extent of the tumor, 353 

with supraomohyoid neck dissection and modified radical neck dissection being the most 354 

performed procedures. In some cases, adjuvant radiotherapy may be required to reduce the risk 355 

of recurrence.14,16-18,19-26 The follow-up period for patients with synchronous WT and OSCC is 356 

critical, and close monitoring is necessary to detect any signs of recurrence. The prognosis for 357 

patients with synchronous WT and OSCC is generally favorable if the lesions are detected and 358 

treated early. However, the prognosis may be poor in advanced stages of the disease or if there 359 

are underlying comorbidities. It is important to note that the available literature on synchronous 360 

WT and OSCC is limited, and there is a need for further studies to determine the most effective 361 

treatment strategies and the long-term outcomes of patients with this rare combination. 362 

 363 

Limitations and future scope 364 

Rarity of the synchronous occurrence of WT with OSCC is one of the major limitations, which 365 

does not allow performing any meta-analysis on the topic. Moreover, the results can not be 366 

generalized due to limited number of the included cases. We also declare the possibility of 367 



 

 

selection bias due to inclusion of only case report and case series. Case report and case series 368 

presentations often show heterogeneity in terms of presentation of clinic-pathological, 369 

radiological, management and prognostic data limiting the comparability of the data. There is 370 

need for original research on larger sample sizes on this rare pathology to get meaningful results. 371 

This also should involve the genetic and molecular characterization of the WT with OSCC and 372 

development of targeted therapy. Since, there is a diagnostic challenge, future studies should also 373 

focus on finding accurate imaging techniques. 374 

 375 

Conclusions 376 

 The rare finding of synchronous occurrence of WT at a different site from the primary tumor can 377 

mimic a metastatic lesion from primary OSCC. It is a serious diagnostic challenge and can lead 378 

to mismanagement of the case with consequent complications. Accurate diagnosis of such cases 379 

is essential for proper management, otherwise, it can alter the entire treatment strategy and affect 380 

the quality of life of the individual. The team of specialists (radiologists, surgeons, and 381 

pathologists) involved in managing such cases should be well versed of the existence of such 382 

synchronous neoplasms. Awareness about this coexistence can avoid the overtreatment of such 383 

condition. If diagnosed correctly using techniques like FNAC, the condition can be managed 384 

conservatively using non-surgical techniques especially in elder individuals.  385 

 386 

Authors’ Contribution 387 

Study conception and design was done by GS and SaS. SM, ShS and NS contributed to the data 388 

collection. Data analysis was performed by VM and RA. The results were interpreted by GS, SaS 389 

and VM. All authors were involved in manuscript preparation and editing. All authors approved 390 

the final version of the manuscript. 391 

 392 

Acknowledgement 393 

During the preparation of this work the authors used ChatGPT in order to refine the language of 394 

the paper in a few sections. After using this tool/service, the authors reviewed and edited the 395 

content as needed and take full responsibility for the content of the publication. 396 

 397 



 

 

References 398 

1. Warnakulasuriya S. Causes of oral cancer--an appraisal of controversies. Br Dent J 2009; 399 

207:471-5. doi: 10.1038/sj.bdj.2009.1009.  400 

2. Slaughter DP, Southwick HW, Smejkal W. Field cancerization in oral stratified squamous 401 

epithelium; clinical implications of multicentric origin. Cancer 1953; 6:963-8. doi: 402 

10.1002/1097-0142(195309)6:5<963::aid-cncr2820060515>3.0.co;2-q.  403 

3. Panosetti E, Luboinski B, Mamelle G, Richard JM. Multiple synchronous and 404 

metachronous cancers of the upper aerodigestive tract: a nine-year study. Laryngoscope 405 

1989; 99:1267-73. doi: 10.1288/00005537-198912000-00011.  406 

4. Morris LG, Sikora AG, Hayes RB, Patel SG, Ganly I. Anatomic sites at elevated risk of 407 

second primary cancer after an index head and neck cancer. Cancer causes & control: 408 

CCC 2011; 22:671–9. https://doi.org/10.1007/s10552-011-9739-25.     409 

5. León X, Quer M, Diez S, Orús C, López-Pousa A, Burgués J. Second neoplasm in 410 

patients with head and neck cancer. Head Neck 1999; 21:204-10. doi: 10.1002/(sici)1097-411 

0347(199905)21:3<204::aid-hed4>3.0.co;2-7.  412 

6. Sturgis EM, Miller RH. Second primary malignancies in the head and neck cancer 413 

patient. Ann Otol Rhinol Laryngol 1995; 104:946-54. doi: 414 

10.1177/000348949510401206.  415 

7. Jones AS, Morar P, Phillips DE, Field JK, Husband D, Helliwell TR. Second primary 416 

tumors in patients with head and neck squamous cell carcinoma. Cancer 1995; 75:1343-417 

53. doi: 10.1002/1097-0142(19950315)75:6<1343::aid-cncr2820750617>3.0.co;2-t.  418 

8. Gluckman JL, Crissman JD. Survival rates in 548 patients with multiple neoplasms of the 419 

upper aerodigestive tract. Laryngoscope 1983; 93:71-4. doi: 10.1288/00005537-420 

198301000-00014.  421 

9. Bedi GC, Westra WH, Gabrielson E, Koch W, Sidransky D. Multiple head and neck 422 

tumors: evidence for a common clonal origin. Cancer Res 1996; 56:2484-7.  423 

10. Haughey BH, Gates GA, Arfken CL, Harvey J. Meta-analysis of second malignant 424 

tumors in head and neck cancer: the case for an endoscopic screening protocol. Ann Otol 425 

Rhinol Laryngol 1992; 101:105-12. doi: 10.1177/000348949210100201.  426 



 

 

11. Maiorano E, Lo Muzio L, Favia G, Piattelli A. Warthin's tumour: a study of 78 cases with 427 

emphasis on bilaterality, multifocality and association with other malignancies. Oral 428 

Oncol 2002; 38:35-40. doi: 10.1016/s1368-8375(01)00019-7.  429 

12. Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred 430 

reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: 431 

elaboration and explanation. BMJ 2015; 350:g7647. doi: 10.1136/bmj.g7647. Erratum in: 432 

BMJ. 2016 Jul 21;354:i4086.  433 

13. Riley DS, Barber MS, Kienle GS, Aronson JK, von Schoen-Angerer T, Tugwell P, et al. 434 

CARE guidelines for case reports: explanation and elaboration document. J Clin 435 

Epidemiol 2017; 89:218-35. doi: 10.1016/j.jclinepi.2017.04.026.  436 

14. Nupehewa D, Jayasooriya PR, Attygalla M, Tilakaratne WM. Synchronous occurrence of 437 

oral squamous cell carcinoma and warthins tumor. Oral Med Path 2008; 13:115–7.  438 

15. Snyderman C, Johnson JT, Barnes EL. Extraparotid Warthin's tumor. Otolaryngol Head 439 

Neck Surg 1986; 94:169-75. doi: 10.1177/019459988609400207.  440 

16. Sato T, Ishibashi K. Multicentric Warthin tumor of the paraparotid region mimicking 441 

lymph node metastases of homolateral oral and oropharyngeal squamous cell carcinoma: 442 

reports of two cases. J Oral Maxillofac Surg 1998; 56:75-80. doi: 10.1016/s0278-443 

2391(98)90920-x.  444 

17. Demir Y, Aktepe F, Yílmaz MD, Altuntaş A. Warthin's tumor of the cervical lymph 445 

node: an incidental finding. Ann Plast Surg 2002; 48:110-1. doi: 10.1097/00000637-446 

200201000-00023.  447 

18. Sheahan P, Hafidh M, Toner M, Timon C. Unexpected findings in neck dissection for 448 

squamous cell carcinoma: incidence and implications. Head Neck 2005; 27:28-35. doi: 449 

10.1002/hed.20110.  450 

19. Schwarz E, Hürlimann S, Soyka JD, Bortoluzzi L, Strobel K. FDG-positive Warthin's 451 

tumors in cervical lymph nodes mimicking metastases in tongue cancer staging with 452 

PET/CT. Otolaryngol Head Neck Surg 2009; 140:134-5. doi: 453 

10.1016/j.otohns.2008.09.019.  454 

20. Enomoto A, Nakahara H, Uchihashi T, Tsuji H, Hamada S. Fluorodeoxyglucose-positive 455 

Warthin tumor in a neck node mimicking metastasis in primary intraosseous left posterior 456 



 

 

mandibular cancer staging with positron emission tomography/computed tomography. J 457 

Oral Maxillofac Surg 2011; 69:2052-4. doi: 10.1016/j.joms.2011.01.047.  458 

21. Iwai T, Baba J, Shibasaki M, Omura S, Hirota M, Mitsudo K, et al. 18F-459 

fluorodeoxyglucose-positive Warthin tumor in a contralateral cervical lymph node 460 

mimicking metastasis in tongue cancer staging with PET/CT. J Craniofac Surg 2012; 461 

23:e507-9. doi: 10.1097/SCS.0b013e318266f750. PMID: 22976724.  462 

22. Bhatlawande H, Desai KM, Kale AD, Angadi P, Hallikerimath S, Chibborah R. Co-463 

occurrence of Warthin's tumor with oral squamous cell carcinoma - Overlapping risk 464 

factors and implications. Oral Oncol 2020; 100:104449. doi: 465 

10.1016/j.oraloncology.2019.104449.  466 

23. Sato K, Hayashi Y, Watanabe K, Hibi H. A case of Warthin tumors that were suspected 467 

to be lymph node metastases of maxillary gingival cancer. J Oral Maxillofac Surg Med 468 

and Pathol 2020; 32:291-5. 469 

24. Yang Y, Yang P, Liu X, Zhang Q. Warthin's Tumor Unexpectedly Detected in 470 

Submandibular Gland After Neck Dissection in Carcinoma of Floor of Mouth: A Case 471 

Report. J Maxillofac Oral Surg 2021; 20:594-96. doi: 10.1007/s12663-020-01330-1.  472 

25. Gontarz M, Gąsiorowski K, Bargiel J, Marecik T, Szczurowski P, Zapała J, et al. 473 

Extraparotid Warthin Tumors Imitating Metastasis of Oral Cancers. Int Arch 474 

Otorhinolaryngol 2021; 26:e278-80. doi: 10.1055/s-0041-1724090.  475 

26. Yc G, Ramanathan A, George Kallarakkal T, Kadir K. Oral Squamous Cell Carcinoma 476 

and Warthin Tumour Occurring as Synchronous Tumours: A Report of Two Cases. 477 

Cureus 2022; 14:e22547. doi: 10.7759/cureus.22547.  478 

27. Warren S, Gates O. Multiple Primary Malignant Tumors: A Survey of the Literature and 479 

Statistical Study. American Journal of Cancer 1932; 16:1358-414.  480 

28. Mohan M, Jagannathan N. Oral field cancerization: an update on current concepts. Oncol 481 

Rev 2014; 8:244. doi: 10.4081/oncol.2014.244.  482 

29. WHO Classification of Head and Neck Tumours, 4th Edition. Vol. 9. Lyon: IARC 483 

Publications; 2017. Tumours of salivary glands; Pp. 159–201. 484 

30. Lv M, Zhang X, Shen Y, Wang F, Yang J, Wang B, et al. Clinical analysis and prognosis 485 

of synchronous and metachronous multiple primary malignant tumors. Medicine 486 

(Baltimore). 2017; 96:e6799. doi: 10.1097/MD.0000000000006799.  487 



 

 

31. Ellis GL and Auclair PL. Atlas of tumor pathology: Tumour of the salivary glands, 488 

Armed Force Institute of Pathology, Washington DC, 1996; 68-79.  489 

32. Sharma V, Kumar D, Kumar S, Singh H, Sharma N, Gupta S. Impact of tobacco smoking 490 

on oral cancer genetics A next-generation sequencing perspective. iMeta 2022; 1:e44.  491 

33. Teymoortash A, Krasnewicz Y, Werner JA. Clinical features of cystadenolymphoma 492 

(Warthin's tumor) of the parotid gland: a retrospective comparative study of 96 cases. 493 

Oral Oncol 2006; 42:569-73. doi: 10.1016/j.oraloncology.2005.10.017.  494 

34. Lewis PD, Baxter P, Paul Griffiths A, Parry JM, Skibinski DO. Detection of damage to 495 

the mitochondrial genome in the oncocytic cells of Warthin's tumour. J Pathol 2000; 496 

191:274-81. doi: 10.1002/1096-9896(2000)9999:9999<::AID-PATH634>3.0.CO;2-U.  497 

35. Orabona GD, Abbate V, Piombino P, Romano A, Schonauer F, Iaconetta G, et al. 498 

Warthin's tumour: Aetiopathogenesis dilemma, ten years of our experience. J 499 

Craniomaxillofac Surg 2015; 43:427-31. doi: 10.1016/j.jcms.2014.11.019.  500 

36. Wemmert S, Willnecker V, Sauter B, Schuh S, Brunner C, Bohle RM, et al. Genomic 501 

alterations in Warthin tumors of the parotid gland. Oncol Rep 2014; 31:1899-904. doi: 502 

10.3892/or.2014.3028.  503 

37. O'Neill ID. New insights into the nature of Warthin's tumour. J Oral Pathol Med 2009; 504 

38:145-9. doi: 10.1111/j.1600-0714.2008.00676.x.  505 

38. Hühns M, Simm G, Erbersdobler A, Zimpfer A. HPV Infection, but Not EBV or HHV-8 506 

Infection, Is Associated with Salivary Gland Tumours. Biomed Res Int 2015; 507 

2015:829349. doi: 10.1155/2015/829349.  508 

39. Guidry JT, Birdwell CE, Scott RS. Epstein-Barr virus in the pathogenesis of oral cancers. 509 

Oral Dis 2018; 24:497-508. doi: 10.1111/odi.12656.  510 

40. IARC Working Group on the Evaluation of Carcinogenic Risks to Humans. IARC 511 

monographs on the evaluation of carcinogenic risks to humans: IARC monographs, 512 

volume 100B. A review of human carcinogens. B. Biological agents.  Lyon: International 513 

Agency for Research on Cancer; 2012. Pp. 278–280.  514 

41. Sathish N, Wang X, Yuan Y. Human Papillomavirus (HPV)-associated Oral Cancers and 515 

Treatment Strategies. J Dent Res 2014; 93:29S-36S. doi: 10.1177/0022034514527969.  516 



 

 

42. Vlantis AC, Ng SK, Mak CK, Cheung JM, Chan AB, van Hasselt CA. If cytology of 517 

Warthin tumor is accurate, can management be conservative? Ear Nose Throat J 2016; 518 

95:185-8.  519 

43. Schwalje AT, Uzelac A, Ryan WR. Growth rate characteristics of Warthin's tumours of 520 

the parotid gland. Int J Oral Maxillofac Surg 2015; 44:1474-9. doi: 521 

10.1016/j.ijom.2015.07.019.  522 



 

 

Figure 1: PRISMA 2020 flow diagram  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Records identified from: 
Databases (n = 147) 
   PubMed (n = 72) 
   Scopus (n = 43) 
   Embase (n = 32) 

Records removed before 
screening: 

Duplicate records removed (n 
= 76) 
 

Records screened: 
(n = 71) 

Records excluded: 
(n = 36) 

Reports sought for retrieval: 
(n = 35) 

Reports not retrieved: 
(n = 7) 

Reports assessed for eligibility: 
(n = 31) 

Reports excluded: (n = 9) 
Reasons:  
Did not meet eligible criteria 

 

Records identified from: 
Citation searching (n = 3) 
 

Reports assessed for eligibility: 
(n = 3) 

Reports excluded: 
(n = 0) 

 

Studies included in review: 
(n = 13) 
(10 case reports and 3 case 

series) 

Identification of studies via databases and registers Identification of studies via other methods 
Id

e
n

ti
fi

c
a

ti
o

n
 

S
c

re
e

n
in

g
 

 
In

c
lu

d
e
d

 

Reports sought for retrieval: 
(n = 3) 

Reports not retrieved: 
(n = 0) 



 

 

From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated 

guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: 

http://www.prisma-statement.org/ 

 

Table 2: Site wise distribution of oral squamous cell carcinoma and Warthin’s tumor 

SITE OF OSCC SITE OF WARTHIN’S TUMOR NO. OF CASES 

Tongue Parotid gland (4 

cases) 

Peri-parotid lymph node 1 

Tongue Tail of parotid gland 1 

Buccal mucosa Tail of parotid 1 

Buccal mucosa Lower lobe of parotid gland 1 

Floor of mouth Submandibular 

gland (3 cases) 

Sub mandibular gland 1 

Retromolar triangle Sub mandibular gland 1 

Maxillary gingiva Sub mandibular gland 1 

Tongue Cervical lymph 

nodes (10 cases) 

Cervical lymph node 1 

Lower lip Cervical lymph node 1 

Buccal mucosa Level II lymph node 1 

Buccal mucosa and gingiva Cervical lymph node 1 

Floor of mouth Level II lymph node 1 

Tongue Level II lymph node 2 

Lower gingiva Level II lymph node 1 

Mandible Level II lymph node 1 

Gingivobuccal complex Level II lymph node 1 

Total cases   17 
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Table 3: Risk of bias assessment  
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1 Selection 

  

1. Does the patient(s) 

represent(s) the whole 

experience of the investigator 

(centre) or is the selection 

method unclear to the extent 

that other patients with 

similar presentation may not 

have been reported 

NO YES YES NO YES YES YES NO YES NO NO YES YES 

2 Ascertainment 

  

2. Was the exposure 

adequately ascertained? 
NO YES NO YES YES YES NO NO YES NO NO YES YES 

  

3. Was the outcome 

adequately ascertained? 
YES YES YES YES YES YES YES 

YE

S 
YES 

YE

S 
YES YES YES 

3 Causality 

  

4. Were other alternative 

causes that may explain the 

observation ruled out? 

YES YES NO YES YES NO YES NO YES NO YES YES ye 

  

5. Was there a 

challenge/rechallenge 

phenomenon? 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

  

6. Was there a dose–response 

effect? 
NA NA NA NA NA NA NA NA NA NA NA NA NA 

  

7. Was follow-up long 

enough for outcomes to 
YES YES NO YES NO NO NO 

YE

S 
NO 

YE

S 
YES YES YES 



 

 

occur? 

4 Reporting 

  

8. Is the case(s) described 

with sufficient details to 

allow other investigators to 

replicate the research or to 

allow practitioners make 

inferences related to their 

own practice? 

YES YES NO YES YES NO TES NO YES 
YE

S 
YES NO YES 

 

Table 4: Percentage of case reports and case series reporting based on CARE checklist 

Item 

number 

Section Total (n) Percentage (%) 

1 Title  6/13 46.15% 

2 Keywords 7/13 53.84% 

3a Abstract 11/13 84.61% 

3b Case representation 13/13 100 

3c Conclusion-What were the main “takeaways” lessons from this case? 12/13 92.30% 

4 Introduction 5/13 38.46% 

5a Patient information 13/13 100 

5b Main symptoms of the patient 13/13 100 

5c Medical, family, and psychosocial history-including diet, lifestyle, and genetic 

information whenever possible and details about relevant comorbidities and past 

interventions and their outcomes 

13/13 100 



 

 

 

6 Clinical findings  13/13 100 

7 Timeline 6/13 46.15% 

8a Diagnostic assessment 13/13 100 

8b Diagnostic challenges - - 

8c Diagnostic reasoning 11/13 84.61% 

8d Prognostic characteristics 8/13 61.53% 

9a Therapeutic intervention 12/13 92.30% 

9b Administration - - 

9c Changes in intervention - - 

10a Follow-up and outcomes 9/13 69.23% 

10b Important follow-up test results 9/13 69.23% 

10c Intervention adherence and tolerability - - 

10d Adverse and unanticipated events 3/13 23.07% 

11a Discussion   

11b Relevant literature 12/13 92.30% 

11c Rationale for conclusions 11/13 84.61% 

11d Main “take-away” lessons of this case report 12/13 92.30% 

12 Patient perspective - - 

13 Informed consent 2/13 15.83% 


