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CASE REPORT
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Abstract:

Human papillomavirus (HPV)-associated oropharyngeal squamous cell carcinoma (OPSCC) is a distinct subset characterized
by better treatment responses and higher survival rates. Clinical and morphological aspects are crucial for diagnosis. Here we
report two additional cases of HPV-associated OPSCC. Case 1: A 46-year-old male smoker and alcoholic presented with a 6 cm
asymptomatic destructive ulcer involving multiple areas of the oropharynx. Microscopic analysis revealed non-keratinizing
squamous cell carcinoma (SCC) with strong and diffuse cytoplasmatic and nuclear positivity for p16 in the tumor cells on
IHC and ISH for HPV16/18 revealed the presence of viral DNA in a dot-like pattern. Case 2: A 53-year-old male smoker and
alcoholic complained of dysphagia and exhibited erythematous areas in the uvula. Microscopically, a basaloid SCC was observed.
Assessment of p16 expression showed diffuse moderate nuclear and cytoplasmatic positivity and ISH for DNA HPV16/18 also
demonstrated dot-like signals. The present cases highlight the clinical and microscopical aspects of HPV-associated OPSCC.
Pathologists and clinicians must remain vigilant in identifying HPV-associated OPSCC, even in cases where there is a history
of alcohol and tobacco consumption. Assessment of p16 immunohistochemical patterns and ISH analysis are crucial to better

understand the scenario of HPV-associated OPSCC in middle-income countries.
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INTRODUCTION Microscopically, these tumors are generally
non-keratinizing SCC, composed of full-thickness dys-

High-risk (HR) human papillomavirus (HPV) plastic papillary epithelium. On IHC, neoplastic cells
infection has been consistently associated with oropha-  show diffuse and strong positivity for surrogate marker
ryngeal squamous cell car- p16 in at least 70% of the
cinomas (OPSCCs)"* and malignant cells. Nucle-
has been considered a re-

Statement of Clinical Significance

HPV-associated oropharyngeal squamous cell carcinoma ar pleomorphism, increased

liable prognostic biomark- (OPSCC) generally shows better survival outcomes. mitotic activity, and ab-
er’. The clinicopathologic However, clinical evaluation is crucial especially for patients sence of keratin formation®
and demographic profile with tobacco use, which can negatively impact these outcomes. are also noted. Individuals

pl6 m.]mu'nohlst(.)chemlstry and in situ hybridization for HPY with HP V-associated OP-
DNA in diagnosing OPSCC are necessary. Careful diagnosis
is essential, considering that treatment de-intensification may

of these patients is differ-

ent from HPV-unrelated SCC frequently demon-

OPSCC and often affects impact survival in smokers. strate better responses in
younger men presenting treatment and increased
higher levels of education, survival rates compared
in addition to multiple oral sex partners, non-smoking, to HPV-unrelated counterparts®. The scenario of SCC
and nondrinking habits*. etiology has changed in high-income countries with
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the decrease in smoking. However, in Brazil, the main
risk factors for SCC remain in tobacco and alcohol
abuse’. Interestingly, the improved survival associated
with HPV-positive status in OPSCC patients may be
suppressed by excessive smoking®. In the context of
Brazil, a middle-income country, this study aimed to
report two additional cases of HPV-associated OPSCC
in heavy smokers and alcohol consumers.

CASE REPORT

A 46-year-old man (Case 1), a smoker and an alco-
hol consumer was referred for diagnosis of a destructive
ulcer involving the soft palate, tonsil, posterior wall
of the oropharynx, and base of the left tongue, with
3 months of evolution. The lesion was asymptomatic
and measured about 6 cm (Figures 1A and 1B).

An intraoral incisional biopsy was realized, and
the surgical specimen was sent for anatomopatholog-
ical analysis.

A 53-year-old man (case 2), also a user of to-
bacco and alcohol, presented with a chief complaint
of dysphagia with 1 month of evolution. Clinical ex-
amination revealed an erythroleukoplastic area in the
uvula (Figure 2A).

A biopsy was performed, and the specimen was
also sent for anatomopathological analysis.

Microscopic analysis of both cases revealed the
presence of non-keratinizing SCC. Large nests and
lobules of tumor cells with increased mitotic activity
and central necrosis, surrounded by a lymphoid stroma
were observed. No dysplasia was noted in the superficial
epithelium of case 1 (Figures 1C and 1D). The neoplastic

Figure 1. Case 1 - Clinical and microscopical aspects of HPV-related oropharyn-
geal squamous cell carcinoma. A, B) Extensive and destructive ulcer involving
the oropharynx region. C, D) Photomicrographs revealed a malignant infiltra-
tion of non-keratinizing epithelial cells (H&E, original magnification x50 and
x100). E) p16 IHC staining, demonstrating overexpression in the nuclei and
cytoplasm of all tumor cells (original magnification x100). F) In situ hybridiza-
tion for DNA HPV16/18 in a dot-like pattern (original magnification x1000).

cells frequently exhibited hyperchromatic nuclei and
ovoid morphology with indistinct cellular borders.
In case 2, invasive areas were observed, with a basaloid
morphology and discrete dyskeratosis.

Both cases were evaluated for HPV status using
IHC to evaluate p16 expression, followed by Chromogen-
ic in situ hybridization (CISH) for HPV subtypes 16 and
18. IHC analysis of p16 CDKN2A/p16INK4a expression
(EPR20418, Abcam, Rabbit Recombinant Monoclonal,
1:500) was performed. Tissue sections of 3 Wm were ob-
tained and were deparaffinized and hydrated before anti-
gen retrieval using EDTA/Tris solution (pH 9.0) during
15 minutes in an electric pressure cooker. Blocking of
endogenous peroxidase activity was performed with 6%
H,O, 20 vol. for 15 minutes. After the pretreatment, the
tissue sections were incubated with the primary antibody
for 2 hours at room temperature. The detection system
used was EnVision-Dual Link System-HRP (Dako,
Carpinteria, CA), following the manufacturer protocol
and staining with diaminobenzidine tetrahydrochloride
(Dako, Carpinteria, CA) for 5 minutes. Counterstaining
was performed with Carazzi’s hematoxylin. To detect
and confirm the presence of high-risk HPV, CISH using
DNA probes for HPV subtypes 16/18 was performed.
Similarly, 8 Wm tissue sections were deparattinized and
hydrated, followed by epitope retrieval in citrate buffer
(pH 6.0), and hybridized with an HPV subtypes 16/18
biotinylated DNA probe (Dako, Carpinteria, CA) and la-
beled using the Tyramide signal amplification system for
Biotinylated probes (Dako, Carpinteria, CA), according
to the manufacturer protocol.

IHC analysis of p16 showed strong and diftuse
nuclear and cytoplasmic staining in almost 100% of the

Figure 2. Case 2 - Clinical and microscopical aspects of HPV-related oropha-
ryngeal squamous cell carcinoma. A) Erythroleukoplastic lesion in the uvula.
B, C) Islands and nests of non-keratinizing basaloid epithelial malignant cells
(H&E, original magnification x100 and x200). D) Diffuse moderate nuclear
and cytoplasmic staining for p16 in the neoplastic cells (original magnifica-
tion x200). E, F) In situ hybridization for DNA HPV16/18 in dot-like pattern
(original magnification x400 and x1000).
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tumor cells in case 1 (Figure 1E), and diftuse moderate
nuclear and cytoplasmic positivity in more than 70% of
the tumor in case 2 (Figure 2D). CISH for HPV16/18
confirmed the viral integration in the nuclei of malig-
nant cells in a dot-like pattern for both cases (Figure 1IF
and Figure 2E, 2F). Based on this, the final diagnosis
for the two cases was HP V-associated OPSCC, and the
patients were referred to a cancer center for treatment.

DISCUSSION

Recent guidelines have indicated that HPV tu-
mor status be investigated for all OPSCC cases. Basa-
loid non-keratinizing OPSCC associated with nuclear
and cytoplasmic immunoreactivity for p16 indicates
the diagnosis of HPV-associated OPSCC. Positivity for
p16 is confirmed by nuclear and cytoplasmic staining
with moderate to strong intensity in at least 70% of
the malignant cells. In cases of p16 overexpression or
questionable morphologies, HPV-specific testing (ISH
or polymerase chain reaction) is also recommended™*".
Overexpression of p16 was noted in both nuclear and
cytoplasmic compartments in case 1, and moderate cy-
toplasmic expression was noted in case 2. The presence
of high-risk HPV was confirmed by ISH analysis in a
dot-like pattern.

‘We present one case of an asymptomatic extensive
ulcer and another involving the uvula with dysphagia.
Primary squamous cell carcinoma (SCC) of the uvula
is an uncommon disease''. HPV-associated OPSCC is
generally diagnosed through the identification of a
neck mass indicative of secondary nodal involvement'*.
Nodal metastasis was not detected in any of the pre-
sented cases.

The current cases were diagnosed in two males
aged 46 and 53 years. A male predominance of HPV-as-
sociated OPSCC is observed worldwide. Several hypoth-
eses for this male predominance have been suggested:

a) men have more sexual partners;

b) when oral sex is performed on mucosal sur-
faces (female genitals), the transmission of
infection is more efficient when compared to
oral sex on the keratinized epithelium (such
as the penis); and

c) some level of systemic immunity may be pro-
tected against oral HPV infection in women
who have cervical HPV infection'".

According to age, HPV-unassociated OPSCC has a
mean of 60 to 70 years, and patients with HPV-associated

OPSCC have a mean age of 50 to 56 years at the time
of the diagnosis™.

Both cases involved smokers and alcoholic pa-
tients, reflecting the current Brazilian reality of SCC.
Ongoing clinical trials related to the de-intensification
of HPV-related OPSCC therapies due to improved treat-
ment responses have been conducted'®. These strategies
have concentrated on modifying nonsurgical approach-
es'”'®. However, even for HPV-positive OPSCC, tobacco
use may eliminate the benefit of improved survival®.
In 2010, the interaction between HPV status and tobac-
co exposure in OPSCC patients was identified, and the
principal distinction between “low-risk” and “interme-
diate-risk” tumors was reduced survival in patients who
were smokers'”. Recent studies showed that Brazilian
patients with HPV-associated OPSCC and with a history
of tobacco did not have better survival rates compared
to HPV-negative patients™. A study suggested that
until the effect of tobacco use can be quantified with
appropriate datasets, de-escalation of treatment for
HPV-associated OPSCC smokers should be approached
with caution®.

Unlike oral cavity cancer, the incidence of OPSCC
has increased significantly in several developed countries
from Europe, North America, and Oceania in the past 3
decades, and this was attributed to an increase of HPV
infection*'. However, no significant increases in OPSCC
incidence have been observed in Latin America and other
low- and middle-income regions like South and Southeast
Asia. Thus, in these countries, the role of HPV infec-
tion in the carcinogenesis of OPSCC remains relatively
low**. In addition, a recent meta-analysis showed that
60 to 70% of OPSCC cases in high-income countries
are associated with HPV infection against only 11.1% in
Brazil*®. It has been suggested that changes in sexual be-
haviors among recent birth cohorts, mainly in developed
countries, have led to increased oral HPV infection and,
as a consequence, increasing the incidence of HPV-asso-
ciated OPSCC. On the other hand, tobacco and alcohol
consumption are still the most frequent risk factors for
OPSCC in Latin American countries and parts of Asia®.

Brazil has the highest OPSCC incidence rates
among Latin American countries, and according to the
National Cancer Institute (INCA, its acronym in Por-
tuguese), states from the Southeast region such as Sao
Paulo, Minas Gerais, and Rio de Janeiro are responsible
for the majority of diagnostic cases®*. Recent studies
from Brazil have estimated a significant increase in the
incidence for HPV-associated OPSCC in young patients
in the last decades***°. The prevalence rates range from
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6.1 to 59.1% in Brazil, with the highest rates found in Sao
Paulo State, which demonstrates the HPV heterogeneity
in the country®. A possible reason for the worldwide
increased incidence of HPV-associated OPSCC is the
changing sexual behaviors, especially oral sex practices®'.
Although the incidence of HPV-associated OPSCC has
gradually increased, there is an atypically low prevalence
in Brazil*".

The INCA estimates approximately 15,100 new
cases of oral and oropharyngeal cancer in Brazil in
2024*°. Louredo et al. highlighted that public university
oral pathology laboratories (PUOPL) have played an
essential role in the diagnosis of these cases throughout
the country. They reported that approximately 10% of
all patients with oral and oropharyngeal cancer treated in
Brazil last decade were diagnosed free of charge by only
sixteen PUOPL from 13 States®. Although the country
has experienced an expansion of the population’s access
to oral health care over recent decades, the diagnosis and
treatment of cancer remain challenging. Consequently,
the oral and oropharyngeal cancer diagnosis is usually
delayed, allowing for local extension and regional metas-
tasis. Therefore, most patients are still diagnosed with
advanced-stage disease, and this delay impacts directly
the survival rates®*”'. According to Costa et al. 2023,
reasons for late diagnosis and delayed time to treatment
initiation in Brazil are often multifactorial and usually
include lack of access to initial appropriate health care
for correct diagnosis, lack of awareness of cancer signs
and symptoms, and patient delay in seeking healthcare®.

CONCLUSION

Pathologists and clinicians should be attentive to
the clinical and morphological aspects of HP V-associated
OPSCC. Additionally, pathologists must be prepared
to identify the immunohistochemical pattern of p16
and assess ISH for high-risk HPV in suspected cases.
Moreover, for low to middle-income countries, it is im-
portant to highlight that despite the de-intensification
of treatment for HPV-associated OPSCC, recent studies
have indicated negative effects on survival for tobacco
users, even in cases of HPV detection.

AUTHORS’ CONTRIBUTIONS

SNA: data curation, formal analysis, writing — original
draft. HKIF'B: data curation, visualization, writing —
review & editing. BVRL: data curation, visualization,
writing — & editing. MAL: writing — review & editing.

ARSS: writing — review & editing. PAV: conceptualiza-
tion, supervision, writing — review & editing.

CONFLICT OF INTEREST STATEMENT

Funding: This work was supported in part by the Coor-
denagio de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES) — Brazil, Conselho Nacional de Desenvolvi-
mento Cientifico e Tecnolégico (CNPq) — Brazil, and
the Fundagio de Amparo a Pesquisa do Estado de Sio
Paulo (FAPESP) — Brazil.

Competing interests: The authors have no relevant
financial or non-financial interests to disclose.

Ethics approval: The study was held in accordance
with the Research Ethics Commission of the Piracicaba
Dental School (Protocol number 37603420.0.0000.5418).

REFERENCES

1. Berman TA, Schiller JT. Human papillomavirus in cervical cancer
and oropharyngeal cancer: one cause, two diseases. Cancer.
2017;123(12):2219-29. https://doi.org/10.1002/cncr.30588

2.Kreimer AR, Chaturvedi AK, Alemany L, Anantharaman D,
Bray F, Carrington M, et al. P. Summary from an international
cancer seminar focused on human papillomavirus (HPV)-
positive oropharynx cancer, convened by scientists at
IARC and NCI. Oral Oncol. 2020;108:104736. https://doi.
org/10.1016/j.oraloncology.2020.104736

3. Gillison ML, Koch WM, Capone RB, Spafford M, Westra WH,
Wu L, et al. Evidence for a causal association between human
papillomavirus and a subset of head and neck cancers. J
Natl Cancer Inst. 2000;92(9):709-20. https://doi.org/10.1093/
jnci/92.9.709

4.Louredo BVR, Prado-Ribeiro AC, Brandao TB, Epstein JB,
Migliorati CA, Pifa AR, et al. State-of-the-science concepts
of HPV-related oropharyngeal squamous cell carcinoma:
a comprehensive review. Oral Surg Oral Med Oral Pathol
Oral Radiol. 2022;134(2):190-205. https://doi.org/10.1016/j.
0000.2022.03.016

5.El-Mofty SK, Patil S. Human papillomavirus (HPV)-related
oropharyngeal nonkeratinizing squamous cell carcinoma:
characterization of a distinct phenotype. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2006;101(3):339-45. https://
doi.org/10.1016/j.tripleo.2005.08.001

6. Warnakulasuriya S, Greenspan JS. Textbook of oral cancer:
prevention. diagnosis and management. New York: Springer;
2020.

7.Buexm LA, Soares-Lima SC, Brennan P, Fernandes PV, Lopes
MSA, Carvalho FN, et al. HPV impact on oropharyngeal
cancer patients treated at the largest cancer center from
Brazil. Cancer Lett. 2020;477:70-5. https://doi.org/10.1016/j.
canlet.2020.02.023

8.FElhalawani H, Mohamed ASR, Elgohari B, Lin TA, Sikora
AG, Lai SY, et al. Tobacco exposure as a major modifier of
oncologic outcomes in human papillomavirus (HPV) associated
oropharyngeal squamous cell carcinoma. BMC Cancer.
2020;23;20(1):912. https://doi.org/10.1186/512885-020-07427-7

JoUuRNAL oF ORAL DiagNosis 2024

4


https://doi.org/10.1002/cncr.30588
https://doi.org/10.1016/j.oraloncology.2020.104736
https://doi.org/10.1016/j.oraloncology.2020.104736
https://doi.org/10.1093/jnci/92.9.709
https://doi.org/10.1093/jnci/92.9.709
https://doi.org/10.1016/j.oooo.2022.03.016
https://doi.org/10.1016/j.oooo.2022.03.016
https://doi.org/10.1016/j.tripleo.2005.08.001
https://doi.org/10.1016/j.tripleo.2005.08.001
https://doi.org/10.1016/j.canlet.2020.02.023
https://doi.org/10.1016/j.canlet.2020.02.023
https://doi.org/10.1186/s12885-020-07427-7

9.Lewis JS Jr, Beadle B, Bishop JA, Chernock RD, Colasacco

C, Lacchetti C, et al. Human papillomavirus testing in head
and neck carcinomas guideline from the College of American
Pathologists. Arch Pathol Lab Med. 2018;142(5):559-97.
https://doi.org/10.5858/arpa.2017-0286-CP

10.Fakhry C, Lacchetti C, Rooper LM, Jordan RC, Rischin D,
Sturgis EM, et al. Human papillomavirus testing in head
and neck carcinomas: ASCO clinical practice guideline
endorsement of the College of American Pathologists
Guideline. J Clin Oncol. 2018;36(31):3152-61. https://doi.
org/10.1200/JCO.18.00684

11. Overton LJ, Fritsch VA, Lentsch EJ. Squamous cell carcinoma

of the uvula: an analysis of factors affecting survival.

Laryngoscope. 2013;123(4):898-903. https://doi.org/10.1002/

lary.23648

Okami K. Clinical features and treatment strategy for HPV-

related oropharyngeal cancer. Int J Clin Oncol. 2016;21(5):827-

35. https://doi.org/10.1007/s10147-016-1009-6

Safaeian M, Porras C, Schiffman M, Rodriguez AC, Wacholder

S, Gonzalez P, et al. Epidemiological study of anti-HPV16/18

seropositivity and subsequent risk of HPV16 and -18

infections. J Natl Cancer Inst. 2010;102(21):1653-62. https://

doi.org/10.1093/jnci/djq384

14.Lu B, Viscidi RP, Wu Y, Lee JH, Nyitray AG, Villa LL, et al.
Prevalent serum antibody is not a marker of immune
protection against acquisition of oncogenic HPV16 in men.
Cancer Res. 2012;72(3):676-85. https://doi.org/10.1158/0008-
5472.CAN-11-0751

15. Drake VE, Fakhry C, Windon MJ, Stewart CM, Akst L, Hillel A,
et al. Timing, number, and type of sexual partners associated
with risk of oropharyngeal cancer. Cancer. 2021;127(7):1029-
38. https://doi.org/10.1002/cncr.33346

16. Ferris RL, Flamand Y, Weinstein GS, Li S, Quon H, Mehra R,
et al. Phase IT randomized trial of transoral surgery and low-
dose intensity modulated radiation therapy in resectable p16+
locally advanced oropharynx cancer: an ECOG-ACRIN Cancer
Research Group Trial (E3311). J Clin Oncol. 2022;40(2):138-49.
https://doi.org/10.1200/JCO.21.01752

17.Parvathaneni U, Lavertu P, Gibson M, Glastonbury CM.
Advances in diagnosis and multidisciplinary management
of oropharyngeal squamous cell carcinoma: state of the art.
Radiographics. 2019;39(7):2055-68. https://doi.org/10.1148/
rg.2019190007

18.van Gysen K, Stevens M, Guo L, Jayamanne D, Veivers D,
Wignall A, et al. Validation of the 8th edition UICC/AJCC
TNM staging system for HPV associated oropharyngeal cancer
patients managed with contemporary chemo-radiotherapy.
BMC Cancer. 2019;19(1):674. https://doi.org/10.1186/512885-
019-5894-8

19. Ang KK, Harris J, Wheeler R, Weber R, Rosenthal DI, Nguyen-
Tan PF, et al. Human papillomavirus and survival of patients
with oropharyngeal cancer. N Engl ] Med. 2010;363(1):24-35.
https://doi.org/10.1056/NEJM0a0912217

20.De Cicco R, Menezes RM, Nicolau UR, Pinto CAL, Villa LL,
Kowalski LP. Impact of human papillomavirus status on
survival and recurrence in a geographic region with a low
prevalence of HPV-related cancer: a retrospective cohort
study. Head Neck. 2020;42(1):93-102. https://doi.org/10.1002/
hed.25985

12.

13.

21.Louredo BVR, Prado-Ribeiro AC, Brandio TB, Epstein JB,

Migliorati CA, Pifla AR, et al. State-of-the-science concepts

of HPV-related oropharyngeal squamous cell carcinoma:

a comprehensive review. Oral Surg Oral Med Oral Pathol

Oral Radiol. 2022;134(2):190-205. https://doi.org/10.1016/j.

0000.2022.03.016

Chaturvedi AK, Anderson WF, Lortet-Tieulent J, Curado MP,

Ferlay J, Franceschi S, et al. Worldwide trends in incidence

rates for oral cavity and oropharyngeal cancers. J Clin Oncol.

2013;31(36):4550-9. https://doi.org/10.1200/JCO.2013.50.3870

23.Mariz BALA, Kowalski LP, William Jr. WN, Castro Jr G,
Chaves ALF, Santos M, et al. Global prevalence of human
papillomavirus-driven oropharyngeal squamous cell
carcinoma following the ASCO guidelines: a systematic review
and meta-analysis. Crit Rev Oncol Hematol. 2020;156:103116.
https://doi.org/10.1016/j.critrevonc.2020.103116

24.Barauna Neto JC, Barauna MR, Aota KG. Epidemiological

profile of oropharynx cancer in Brazil from 2013 to 2022. Arch

Head Neck Surg. 2024;53:€20240001. https://doi.org/10.4322/

ahns.2024.0001

Carvalho RS, Scapulatempo-Neto C, Curado MP, Capuzzo

RC, Teixeira FM, Pires RC, et al. HPV-induced oropharyngeal

squamous cell carcinomas in Brazil: prevalence, trend,

clinical, and epidemiologic characterization. Cancer

Epidemiol Biomarkers Prev. 2021;30(9):1697-707. https://doi.

0rg/10.1158/1055-9965.EPI-21-0016

26.Pires RC, Carvalho R, Gama RR, Carvalho AL, Santos CR,
Capuzzo RC. Progressive increase trend in HPV-related
oropharyngeal squamous cell carcinoma in Brazil. Int
Arch Otorhinolaryngol. 2021;26(1):e132-e136. https://doi.
org/10.1055/5-0041-1730297

27.Anantharaman D, Abedi-Ardekani B, Beachler DC, Gheit T,
Olshan AF, Wisniewski K, et al. Geographic heterogeneity
in the prevalence of human papillomavirus in head and
neck cancer. Int J Cancer. 2017;140(9):1968-75. https://doi.
0rg/10.1002/ijc.30608

28.Instituto Nacional de Cancer José Alencar Gomes da Silva.
Estimativa 2020: incidéncia de cincer no Brasil. Rio de Janeiro:
INCA; 2022.

29.Louredo BVR, Curado MP, Penafort PVM, Arruda JAA,
Abreu LG, Mesquita RA, et al. Contribution of public oral
pathology services to the diagnosis of oral and oropharyngeal
cancer in Brazil. Braz Oral Res. 2023;37:¢126. https://doi.
0rg/10.1590/1807-3107bor-2023.vol37.0126

30.Abrahao R, Perdomo S, Pinto LFR, Carvalho FN, Dias FL,
Podesta JRV, et al. Predictors of survival after head and
neck squamous cell carcinoma in South America: the
InterCHANGE study. JCO Glob Oncol. 2020;6:486-99. https://
doi.org/10.1200/G0O.20.00014

31.Louredo BV, Vargas PA, Pérez-de-Oliveira ME, Lopes MA,
Kowalski LP, Curado MP. Epidemiology and survival outcomes
of lip, oral cavity, and oropharyngeal squamous cell carcinoma in
a southeast Brazilian population. Med Oral Patol Oral Cir Bucal.
2022;27(3):¢274-¢284. https://doi.org/10.4317/medoral.25147

32. Costa AAS, Caldeira PC, Sousa AA, Tiburcio JD, Belligoli LQG,
Santos VB, et al. Oral and oropharyngeal cancer: time from
first symptoms to treatment initiation and associated factors.
Braz Oral Res. 2023;37:¢054. https://doi.org/10.1590/1807-
3107bor-2023.vol37.0054

22.

25.

JoUuRNAL oF ORAL DiagNosis 2024

5


https://doi.org/10.5858/arpa.2017-0286-CP
https://doi.org/10.1200/JCO.18.00684
https://doi.org/10.1200/JCO.18.00684
https://doi.org/10.1002/lary.23648
https://doi.org/10.1002/lary.23648
https://doi.org/10.1007/s10147-016-1009-6
https://doi.org/10.1093/jnci/djq384
https://doi.org/10.1093/jnci/djq384
https://doi.org/10.1158/0008-5472.CAN-11-0751
https://doi.org/10.1158/0008-5472.CAN-11-0751
https://doi.org/10.1002/cncr.33346
https://doi.org/10.1200/JCO.21.01752
https://doi.org/10.1148/rg.2019190007
https://doi.org/10.1148/rg.2019190007
https://doi.org/10.1186/s12885-019-5894-8
https://doi.org/10.1186/s12885-019-5894-8
https://doi.org/10.1056/NEJMoa0912217
https://doi.org/10.1002/hed.25985
https://doi.org/10.1002/hed.25985
https://doi.org/10.1016/j.oooo.2022.03.016
https://doi.org/10.1016/j.oooo.2022.03.016
https://doi.org/10.1200/JCO.2013.50.3870
https://doi.org/10.1016/j.critrevonc.2020.103116
https://doi.org/10.4322/ahns.2024.0001
https://doi.org/10.4322/ahns.2024.0001
https://doi.org/10.1158/1055-9965.EPI-21-0016
https://doi.org/10.1158/1055-9965.EPI-21-0016
https://doi.org/10.1055/s-0041-1730297
https://doi.org/10.1055/s-0041-1730297
https://doi.org/10.1002/ijc.30608
https://doi.org/10.1002/ijc.30608
https://doi.org/10.1590/1807-3107bor-2023.vol37.0126
https://doi.org/10.1590/1807-3107bor-2023.vol37.0126
https://doi.org/10.1200/GO.20.00014
https://doi.org/10.1200/GO.20.00014
https://doi.org/10.4317/medoral.25147
https://doi.org/10.1590/1807-3107bor-2023.vol37.0054
https://doi.org/10.1590/1807-3107bor-2023.vol37.0054

