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Introduction
Oropharyngeal squamous cell carcinoma (OPSCC) is a cancer of the epithelium of the oropharynx.1 

In South Africa, in 2020, approximately 500 new cases were diagnosed and it was the 25th most 
common cancer.2 The anatomic location of OPSCC is complex, with an intermediate prognosis; 
treatment bears high morbidity and cases are usually already advanced at diagnosis.3 These 
factors contribute to its medical significance.

There are two types of OPSCC.4,5 The ‘HPV-negative’ type is primarily caused by tobacco and 
alcohol exposure and the ‘HPV-positive’ type is caused by human papillomavirus (HPV).6 
In  South Africa, a study of 266 OPSCC patients presenting between 2007 and 2013 found the 
prevalence of HPV-positive OPSCC to be 5%.7 In contrast, in the USA, a study of 8359 OPSCC 
patients presenting between 2010 and 2011 indicated a prevalence of 65%.8 Differences in smoking 
trends, sexual behaviours (in particular, oral sex) and HPV exposure are believed to be the 
underlying cause.9 Nevertheless, anecdotal evidence suggests HPV-positive OPSCC is increasing 
in South Africa and so far, there is limited research on OPSCC on the African continent.7 Several 
HPV serotypes cause OPSCC, of which HPV-16 is the most common.5,7

Background: Studies have found that, at presentation, human papillomavirus (HPV)-positive 
oropharyngeal squamous cell carcinoma (OPSCC) has a less advanced primary tumour, more 
advanced lymph node spread and commonly has cystic metastatic lymph nodes in comparison 
to HPV-negative OPSCC.

Objectives: To compare the radiological features of HPV-positive and HPV-negative OPSCC 
in South African patients.

Method: A retrospective cross-sectional study was conducted at a large South African 
hospital. Eligibility required a histologically proven OPSCC between 2007 and 2023; a p16 
antigen test and, if positive, a confirmatory HPV DNA PCR test and a baseline pre-treatment 
contrast enhanced neck CT scan. All eligible HPV-positive OPSCC patients and a random 
sample of eligible HPV-negative OPSCC patients were enrolled.

Results: Twenty-one HPV-positive and 55 HPV-negative OPSCC patients were recruited. 
There was no statistically significant difference in the tumour epicentre location, local 
advancement (≥ T3 in 67% and 71%, respectively, p = 0.54), mean primary tumour size (41 mm 
vs. 39  mm, p = 0.73), lymph node spread (bilateral or more in 67% vs. 82%, p = 0.22) or 
morphologically cystic lymph nodes (10% and 4%, p = 0.61).

Conclusion: There was no statistically significant difference in the CT imaging appearances 
of HPV-positive and HPV-negative OPSCC in the studied sample of South African 
patients.

Contribution: This study documents the radiological features of OPSCC in a small South 
African sample population, where HPV-positive and HPV-negative OPSCC could not be 
distinguished on CT criteria and did not display the classic features described in the 
literature.

Keywords: Radiology; HPV; oropharyngeal squamous carcinoma; South Africa; CT scan; p16 
antigen; HPV DNA PCR.
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The prognosis is favourable for HPV-positive OPSCC 
compared to HPV-negative OPSCC, and the treatment 
options vary accordingly.3,4 It is therefore important to 
diagnose which type of cancer is present. Histopathological 
testing is required for definitive diagnosis.10,11 The most 
utilised test is the p16 antigen immunohistochemistry test. 
Although not universally applied, evidence suggests that 
South African patients with a positive P16 antigen test 
require a more sensitive confirmatory test, such as an HPV 
DNA PCR test.7

Radiological imaging is used for diagnosis, staging and 
treatment monitoring.10 Computed tomography and MRI 
are the most important modalities used. Several authors 
have studied if imaging can differentiate between the 
two  types of OPSCC. Three of the most reported features 
that potentially differentiate between the two types are: 
HPV-positive OPSCC is less advanced at presentation, has 
more advanced lymph node spread and more often has 
morphologically cystic metastatic lymph nodes.4,12,13,14,15,16 At 
present, molecular testing remains the gold standard as 
none of these features have proven accurate enough to 
differentiate the two types.

To the authors’ knowledge, there are no studies of the 
radiological features of OPSCC in Africa. This study aimed to 
investigate and compare the radiological features of HPV-
positive and HPV-negative OPSCC in South African patients, 
and to determine whether HPV-positive OPSCC in this 
population exhibits the distinguishing imaging characteristics 
typically described in the literature.

Research methods and design
A retrospective, cross-sectional study was conducted. The 
research population consisted of patients with histologically 
proven OPSCC between 01 January 2007 and 31 December 
2023, identified by searching the National Health Laboratory 
Service (NHLS) archives at Tygerberg Hospital. The study 
hospital is a major South African, public, tertiary referral 
hospital for a population of ±3.4 million people.17

Patients with histologically proven OPSCC, a p16 antigen 
test on the biopsy specimen and available pre-treatment 
contrast enhanced neck CT scan images on the hospital 
picture archiving and communications system (PACS), were 
included. All p16 positive specimens required an HPV DNA 
PCR test (BD OnclarityTM HPV Assay or Master Diagnostica 
HPV Direct Flow Chip Assay) to confirm the HPV status. If 
all three criteria were met, the patients were enrolled into 
either an HPV-positive group or into an HPV-negative group 
depending on their HPV status. The HPV-positive group 
included all eligible HPV-positive cases. The HPV-negative 
group included a randomly selected subset of the eligible 
HPV-negative cases. Figure 1 displays the sample selection. 
The number (n = 55) of HPV-negative cases was based on the 
expectation of 12-16 HPV DNA positive PCR results and the 
target of four HPV-negative cases for each HPV-positive case. 
More than expected DNA PCR positive results were received, 
but only after sample selection was completed, hence the 
relatively low number of patients in the control group.

Demographic, clinical, radiological and histopathological data 
were sourced from the hospital medical records department, 
radiology PACS and the NHLS archives, respectively. Each 
CT scan was read by two readers (a trainee Diagnostic 
Radiologist and a board-certified Diagnostic Radiologist) 
with consensus input provided by a third reader (a board-
certified Diagnostic Radiologist). Readers were blinded 
to  the HPV status of the patient, patient identifiers 
and  the  previous radiological report. Scans were read 
according to a standardised template, focussed on only 
capturing variables of interest to the study.

Continuous variables were analysed using the F-test. 
Categorical variables were cross-tabulated using the Fisher 
Exact test. Missing data were excluded. A two-tailed p-value 
less than 0.05 was deemed to be significant. Statistica v14 
(TIBCO Software Inc.) was used for all analyses. 

Ethical considerations
An application for full ethical approval was made to the 
Health Research Ethics Committee of Stellenbosch University, 

CT, computed tomography; DNA, deoxyribonucleic acid; HPV, human papillomavirus; OPSCC, oropharyngeal squamous cell carcinoma; PCR, polymerase chain reaction.

FIGURE 1: Sample selection process for human papillomavirus-positive and human papillomavirus-negative oropharyngeal squamous carcinoma groups.

Patients with OPSCC on biopsy between
2007 and 2023 (n = 397)

p16 positive (n = 58) p16 positive (n = 339)

HPV-positive study group
HPV DNA PCR positive (n = 21)

Have CT (n = 146)

HPV-negative study group
Randomly selected (n = 55)

Not randomly selected
(n = 91)

Missing CT (n = 193)Excluded (n = 37)
• HPV DNA PCR negative (n = 23)
• HPV DNA PCR technical failure (n = 3)
• Missing CT scan (n = 11)
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and ethics consent was received on 21 November 2022. The 
ethics waiver number is S22/10/209; a waiver of informed 
consent was granted due to the retrospective nature of the 
study.  Data was stored securely and confidentially.

Results
The final study samples included 21 patients with HPV-
positive OPSCC and 55 patients with HPV-negative OPSCC. 
Demographic and clinical data are presented in Table 1. 
The mean age of patients was 55 years and 58 years in the HPV-
positive and HPV-negative groups respectively. The majority 
of patients in both groups were male (71% and 78%, p = 0.56). 
Of the 21 HPV-positive cases, HPV-16 was sequenced in 18 
patients. HPV-18, HPV-31 and HPV-52 were sequenced in 
one patient each. HPV-16 and HPV-18 were sequenced in the 
same patient in one case.

Radiological data are presented in Table 2. In both groups, 
the palatine tonsils were the most common subsite (52% and 
60%) followed by the base of tongue (29% and 18%), with no 
significant difference between the groups (p = 0.35). The size 
of the primary tumour did not differ between groups (41 mm 
and 39 mm, p = 0.73) (Figure 2). It was equally common to 
present with a locally advanced tumour (≥ T3 in 67% and 
71%, p = 0.54). Advanced lymph node spread, defined as 
bilateral or more disease, was more common in the HPV-
negative group but this did not reach statistical significance 
(67% and 82%, p = 0.6). Cystic lymph nodes were seen in two 
patients in each group and there was no significant difference 
in morphology of metastatic lymph nodes between groups 
(10% and 4%, p = 0.61) (Figure 3). Rates of distant metastases 
were similar (18% and 20%, p = 1.00).

Discussion
In the evaluated South African study population, HPV-
positive and HPV-negative OPSCC could not be differentiated 
based on CT imaging criteria. Additionally, HPV-positive 
OPSCC did not exhibit the typical imaging features described 
in the literature, suggesting that HPV-positive OPSCC in 
South Africa may present differently compared to other 
regions. However, the small sample size of this study may 
limit the generalisability of these findings. To the authors’ 
knowledge, this is the first study to explore the radiological 
characteristics of OPSCC on the African continent.

There was no difference in tumour epicentre between the 
OPSCC types; both favoured the palatine tonsils (52% and 

TABLE 1: Demographic and clinical features of oropharyngeal squamous cell 
carcinoma patients according to tumour human papillomavirus status.
Variable HPV-positive OPSCC HPV-negative OPSCC p

n % s.d. n % s.d.

Mean age (years) 55.1 - 9.4 58.1 - 9.2 0.21
Sex - - - - - - 0.56
Male 15 71 - 43 78 - -
Female 6 29 - 12 22 - -
Smoking† - - - - - - < 0.01*
Yes 10 59 - 37 93 - -
No 7 41 - 3 8 - -
Unknown 4 - - 15 - - -
Alcohol† - - - - - - < 0.01*
Yes 6 50 - 27 93 - -
No 6 50 - 2 7 - -
Unknown 9 - - 26 - - -
HIV positive - - - - - - 1.0*
Yes 1 6 - 5 11 - -
No 16 94 - 41 89 - -
Unknown 4 - - 9 - - -
Currently employed - - - - - - 0.56*
Yes 7 33 - 13 25 - -
No 14 67 - 40 75 - -
Unknown 0 - - 2 - - -

HIV, human immunodeficiency virus; HPV, human papillomavirus; OPSCC, oropharyngeal 
squamous cell carcinoma; s.d., standard deviation.
*, Excludes unknown.
†, Variably recorded in clinical notes. Timing and amount are unknown.

TABLE 2: Radiological findings of oropharyngeal squamous cell carcinoma 
patients according to human papillomavirus status.
Variable HPV-positive OPSCC HPV-negative OPSCC p

n % s.d. n % s.d.

Subsite - - - - - - 0.35*
Palatine tonsils 11 52 - 33 60 - -
Base of tongue 6 29 - 10 18 - -
Other 4 19 - 12 22 - -
Mean tumour diameter (mm) 40.9 - 19 39.2  - 20 0.73
Radiological T-stage
Tx 1 5 - 5 9 - -
T1 1 5 - 3 5 - -
T2 5 24 - 8 15 - -
T3 1 5 - 3 5 - -
T4 13 62 - 36 65 - -
T4a - - - 18 - - -
T4b - - - 18 - - -
Advanced T-stage† - - - - - - 0.78
Yes 14 67 - 39 71 - -
No 7 33 - 16 29 - -
Radiological N-stage
N0 1 5 - 8 15 - -
N1 6 29 - 2 4 - -
N2 10 48 - 38 69 - -
N2a - - - 0 - - -
N2b - - - 17 - - -
N2c - - - 21 - - -
N3 4 19 - 7 13 - -
N3a - - - 2 - - -
N3b - - - 5 - - -
Advanced N-stage‡ - - - - - - 0.22
Yes 14 67 - 45 82 - -
No 7 33 - 10 18 - -
Mean lymph node diameter 
(mm)

26.4  - 19 20.0 - 18 0.18

Lymph node morphology - - - - - - 0.61*
Cystic§ 2 10 - 2 4 - -
Necrotic 12 60 - 33 70 - -
Solid 6 30 - 12 26 - -
Radiological M-stage - - - - - - 1.0*
M0 14 82 - 39 80 - -
M1 3 18 - 10 20 - -
Unknown 4 - - 6 - - -

s.d., standard deviation; HPV, human papillomavirus; OPSCC, oropharyngeal squamous cell 
carcinoma.
*, Excludes other and/or unknown and/or none.
†, ≥ T3; ‡, ≥ N2 if HPV-positive, ≥ N2b if HPV-negative; §, Enhancing thin (< 2 mm) rim and 
central homogenous fluid density or intranodal focal homogenous fluid density in which 
more than 70% of margin is well-defined.
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60%, respectively). This is contradictory to Stenmark et  al.8 
who performed a retrospective review of 8359 cases in the USA 
and found that HPV-positive OPSCC favoured the palatine 
tonsil but not HPV-negative OPSCC (55% vs. 43%); HPV-
negative OPSCC was equally common in the palatine tonsils 
and base of tongue. The current study finding that the tumour 
epicentre was located in the palatine tonsils in both types of 
OPSCC does, however, align with the results of a retrospective 
review of 476 patients in France conducted by Culie et al.18

There was no difference in mean tumour size or in frequency 
of local advancement between the two groups (67% and 
71%). This is contradictory to most studies in the 
literature.8,12,13,19,20,21 In Stenmark et al.’s study, HPV-positive 
patients tended to present at the T1 or T2 tumour stage 
significantly more commonly than HPV-negative patients 
(76% vs. 62%).8 An explanation for the difference is that 
patients in the population of the current study tend to present 
at late stages of disease because of socio-economic and access 
related issues. The influence of smoking and alcohol use on 
the stage at presentation also requires further study.

There was no difference in the frequency of advanced lymph 
node spread between the two groups (67% and 82%). This 
is≈contradictory to most studies in the literature.8,12,19,20,21 In 
Stenmark et al.’s study,8 N2 and N3 disease was significantly 
more common in the HPV-positive group (69% vs. 46%). 
A  small quantum of the difference between this study’s 
findings and that of Stenmark may be the method of HPV-
positivity confirmation. Presumably, Stenmark et al. used P16 
testing which has been reported to have an 11% false positivity 
rate and 8% false-negative rate.22 This study used HPV DNA 

PCR testing which has a different and presumably lower false 
positive and false-negative rate. Cantrell et al.’s study of 136 
patients in the USA did not find a difference between the two 
groups in advanced lymph node spread.13 In their study, each 
matched pair’s HPV status had been determined by HPV in-
situ hybridisation (38 pairs) or HPV16-PCR (30 pairs) testing.

The incidence of cystic metastatic lymph nodes was low in 
both groups in the current study (10% and 4%), although it 
was higher in the HPV-positive group. Cantrell et al.’s study 
found cystic metastatic lymph nodes in 36% and 10% in the 
HPV-positive and HPV-negative OPSCCs, respectively.13 
Goldenberg et al. and Morani et al. conducted similar studies 
and found a pattern similar to Cantrell.14,15 Huang et  al.’s 
study reviewed 98 patients in Taiwan using 3T MRI and 
found that 39% of HPV-positive and 19% of HPV-negative 
patients had cystic lymph nodes.12

The incidence of metastasis in HPV-positive and HPV-negative 
OPSCC was approximately 18% and 20%, respectively. The 
most common target organ for metastasis was the lungs (8 of 
10 patients in the HPV-positive group and 3 of 3 in the HPV-
negative group). The overall incidence of metastasis is higher 
than in previous studies. Stenmark et al. found an overall rate 
of metastasis of 3%.8 Mirghani et al. found a rate of 1% to 4%.19 
The current study probably overestimates the rate of lung 
metastasis. South Africa has a high prevalence of pulmonary 
tuberculosis and in many cases, the scan readers in this study 
could not distinguish if the nodules seen were due to 
pulmonary tuberculosis or metastasis.

Rates of smoking and alcohol use in this HPV-positive study 
population (59% and 50% respectively) are similar to that 
reported by Huang et al. (55% and 52% respectively).12 The 
duration and amount of exposure to these substances may 
differ between the studies and is not available in either. In 
this study, both HPV-positive and HPV-negative groups had 
high rates of smoking and alcohol use; however, in the HPV-
negative group, nearly all patients had smoking or alcohol 
related histories. Many participants had missing data for 
these variables. Nevertheless, the data in this study are in line 
with the known evidence linking smoking and alcohol use 
to  HPV-negative OPSCC.6,23 Regarding HIV status, no 
significant trend difference in imaging appearance could be 
found (analysis available on request).

This study has several limitations, the most significant being 
the small sample size of HPV-positive OPSCC because of the 
low prevalence in South Africa and the single centre study. 
Additionally, if upfront HPV DNA PCR results were available, 
more cases could have been included. However, logistic and 
financial constraints prevented the acquisition of these results 
before scan reading took place. A second limitation to this 
study is that it was retrospective, with limited information on 
risk factors. A third limitation is the lack of MRI scans because 
of limited access to MRI. This may have affected the accuracy 
of assessing radiological variables. Lastly, the assumption 
was made that the p16 negative patients would also have 
been HPV DNA PCR negative; however recent studies 

Note: Note the similar appearance of both tonsillar tumours in these selected cases. Images 
from Tygerberg Hospital Picture Archiving and Communication System.
CT, computed tomography; HPV, human papillomavirus; OPSCC, oropharyngeal squamous 
cell carcinoma.

FIGURE 2: Coronal contrast enhanced CT scan showing a tonsillar tumour in (a) 
a HPV-positive OPSCC and (b) a HPV-negative OPSCC patient.

ba

ba

Note: Cystic lymph nodes were uncommon in both cancer types. Images from Tygerberg 
Hospital Picture Archiving and Communication System.
CT, computed tomography.

FIGURE 3: Coronal contrast enhanced neck CT images showing morphologically: 
(a) cystic and (b) necrotic nodes.
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suggest that a small percentage of p16 negative patients may 
in fact be HPV-positive (3.8% of patients in a recent study on 
European and North American patients).22

Conclusion
Human papillomavirus-positive and HPV-negative OPSCC 
were indistinguishable on CT imaging in this regional cohort 
of South African patients. Furthermore, HPV-positive 
OPSCC patients did not display the classic imaging features 
that have been described in the literature. The need for 
widespread availability of molecular testing is clearly 
demonstrated, especially in limited resource settings like 
Africa, where OPSCC is prevalent, and in a disease like 
OPSCC, where treatment and prognosis varies based on the 
results of molecular testing. The results of this initial small 
study warrant larger prospective studies to determine if 
these findings may be used in addition to molecular 
biomarkers to identify the most appropriate treatment 
options in South African and African populations.

Acknowledgements
The authors thank Dr Michael McCaul (Division of 
Epidemiology and Biostatistics, Stellenbosch University), 
Professor Martin Kidd (Department of Statistics and Actuarial 
Sciences, Stellenbosch University), Dr Micheline Sanderson 
(Division of Anatomical Pathology, Stellenbosch University), 
the Division of Radiodiagnosis at Stellenbosch University 
and the staff of the NHLS, Tygerberg Hospital and 
Stellenbosch University.

Competing interests
The authors declare that they have no financial or personal 
relationships that may have inappropriately influenced them 
in writing this article.

Authors’ contributions
L.J.v.R supervised and conceptualised the project. A.A. co-
supervised the project and assisted with histopathology. S.O. 
co-read the radiological scans. J.G. assisted with clinical data. 
A.N. was involved in all aspects of the study.

Funding information
This work was supported with a grant by the Harry Crossley 
Foundation (09 December 2022).

Data availability
The data that support the findings of this study are not 
openly available because of reasons of sensitivity. 
Anonymised data are available from the corresponding 
author, A.N., upon request.

Disclaimer
The views and opinions expressed in this article are those of 
the authors and are the product of professional research. 

They do not necessarily reflect the official policy or position 
of any affiliated institution, funder, agency or that of the 
publisher. The authors are responsible for this article’s 
results, findings and content.

References
1.	 Young B, O’Dowd G, Woodford P. Wheater’s functional histology [homepage on 

the Internet]. 6th ed. Churchill Livingstone; 2014 [cited 2022 Jan 22]. Available 
from: https://www-clinicalkey-com.ez.sun.ac.za/#!/content/book/3-s2.0-B97807
02047473000112?scrollTo=%23hl0001093

2.	 Ferlay J, Ervik M, Lam F, et al. Global cancer observatory: Cancer today [homepage 
on the Internet]. Lyon: International Agency for Research on Cancer. 2020 
[cited  2022 Jan 23]. Available from: https://gco.iarc.fr/today/data/factsheets/
populations/710-south-africa-fact-sheets.pdf

3.	 Wendt M, Hammarstedt-Nordenvall L, Zupancic M, et  al. Long-term survival and 
recurrence in oropharyngeal squamous cell carcinoma in relation to subsites, HPV, 
and p16-status. Cancers. 2021;13(11):2553. https://doi.org/10.3390/cancers​13112553

4.	 Bozec A, Culié D, Poissonnet G, Demard F, Dassonville O. Current therapeutic strategies 
in patients with oropharyngeal squamous cell carcinoma: Impact of the tumor HPV 
status. Cancers. 2021;13(21):5456. https://doi.org/10.3390/cancers​13215456

5.	 Gillison ML. Evidence for a causal association between human papillomavirus and 
a subset of head and neck cancers. J Natl Cancer Inst. 2000;92(9):709–720. 
https://doi.org/10.1093/jnci/92.9.709

6.	 Gillison ML, D’Souza G, Westra W, et  al. Distinct risk factor profiles for human 
papillomavirus type 16–positive and human papillomavirus type 16–negative 
head and neck cancers. J Natl Cancer Inst. 2008;100(6):407–420. https://doi.
org/10.1093/jnci/djn025

7.	 Dapaah G, Hille J, Faquin WC, et  al. The prevalence of human papillomavirus–
positive oropharyngeal squamous cell carcinoma at one of the largest tertiary 
care centers in sub-Saharan Africa. Arch Pathol Lab Med. 2021. https://doi.
org/10.5858/arpa.2021-0021-OA

8.	 Stenmark MH, Shumway D, Guo C, et al. Influence of human papillomavirus on the 
clinical presentation of oropharyngeal carcinoma in the United States: HPV-
related oropharynx cancer in the U.S. Laryngoscope. 2017;127(10):2270–2278.

9.	 Chaturvedi AK, Engels EA, Pfeiffer RM, et  al. Human papillomavirus and rising 
oropharyngeal cancer incidence in the United States. J Clin Oncol. 
2011;29(32):4294–4301. https://doi.org/10.1200/JCO.2011.36.4596

10.	 Pfister DG, Spencer S, Adelstein D, et al. Head and neck cancers, Version 2.2020, 
NCCN Clinical Practice Guidelines in Oncology. J Natl Compr Canc Netw. 
2020;18(7):873–898. https://doi.org/10.6004/jnccn.2020.0031

11.	 Lewis JS, Beadle B, Bishop JA, et al. Human papillomavirus testing in head and neck 
carcinomas: Guideline from the College of American Pathologists. Arch Pathol Lab 
Med. 2018;142(5):559–597. https://doi.org/10.5858/arpa.2017-0286-CP

12.	 Huang YH, Yeh CH, Cheng NM, et  al. Cystic nodal metastasis in patients with 
oropharyngeal squamous cell carcinoma receiving chemoradiotherapy: 
Relationship with human papillomavirus status and failure patterns. PLoS One. 
2017;12(7):e0180779. https://doi.org/10.1371/journal.pone.0180779

13.	 Cantrell SC, Peck BW, Li G, Wei Q, Sturgis EM, Ginsberg LE. Differences in imaging 
characteristics of HPV-positive and HPV-negative oropharyngeal cancers: A 
blinded matched-pair analysis. Am J Neuroradiol. 2013;34(10):2005–2009.

14.	 Goldenberg D, Begum S, Westra WH, et  al. Cystic lymph node metastasis in 
patients with head and neck cancer: An HPV-associated phenomenon. Head Neck. 
2008;30(7):898–903. https://doi.org/10.1002/hed.20796

15.	 Morani AC, Eisbruch A, Carey TE, Hauff SJ, Walline HM, Mukherji SK. Intranodal 
cystic changes: A potential radiologic signature/biomarker to assess the human 
papillomavirus status of cases with oropharyngeal malignancies. J Comput Assist 
Tomogr. 2013;37(3):343–345.

16.	 Ravanelli M, Grammatica A, Tononcelli E, et  al. Correlation between human 
papillomavirus status and quantitative MR imaging parameters including 
diffusion-weighted imaging and texture features in oropharyngeal carcinoma. Am 
J Neuroradiol. 2018;39(10):1878–1883. https://doi.org/10.3174/ajnr.A5792

17.	 Tygerberg Hospital: Overview [homepage on the Internet]. Western Cape 
Government; [cited 2022 Jul 17]. Available from: https://www.westerncape.gov.
za/your_gov/153

18.	 Culié D, Garrel R, Viotti J, et  al. Impact of HPV-associated p16-expression and 
other clinical factors on therapeutic decision-making in patients with 
oropharyngeal cancer: A GETTEC multicentric study. Eur J Surg Oncol. 
2018;44(12):1908–1913. https://doi.org/10.1016/j.ejso.2018.05.022

19.	 Mirghani H, Bellera C, Delaye J, et al. Prevalence and characteristics of HPV-driven 
oropharyngeal cancer in France. Cancer Epidemiol. 2019;61:89–94. https://doi.
org/10.1016/j.canep.2019.05.007

20.	 Trosman SJ, Koyfman SA, Ward MC, et  al. Effect of human papillomavirus on 
patterns of distant metastatic failure in oropharyngeal squamous cell carcinoma 
treated with chemoradiotherapy. JAMA Otolaryngol Neck Surg. 2015;141(5):​
457–462. https://doi.org/10.1001/jamaoto.2015.136

21.	 Fakhry C, Westra WH, Li S, et  al. Improved survival of patients with human 
papillomavirus–positive head and neck squamous cell carcinoma in a prospective clinical 
trial. J Natl Cancer Inst. 2008;100(4):261–269. https://doi.org/10.1093/jnci/djn011

22.	 Mehanna H, Taberna M, Von Buchwald C, et al. Prognostic implications of p16 and 
HPV discordance in oropharyngeal cancer (HNCIG-EPIC-OPC): A multicentre, 
multinational, individual patient data analysis. Lancet Oncol. 2023;24(3):239–251. 
https://doi.org/10.1016/S1470-2045(23)00013-X

23.	 Tota JE, Gillison ML, Katki HA, et al. Development and validation of an individualized 
risk prediction model for oropharynx cancer in the US population. Cancer. 
2019;125(24):4407–4416. https://doi.org/10.1002/cncr.32412

http://www.sajr.org.za
https://www-clinicalkey-com.ez.sun.ac.za/#!/content/book/3-s2.0-B9780702047473000112?scrollTo=%23hl0001093
https://www-clinicalkey-com.ez.sun.ac.za/#!/content/book/3-s2.0-B9780702047473000112?scrollTo=%23hl0001093
https://gco.iarc.fr/today/data/factsheets/populations/710-south-africa-fact-sheets.pdf
https://gco.iarc.fr/today/data/factsheets/populations/710-south-africa-fact-sheets.pdf
https://doi.org/10.3390/cancers​13112553
https://doi.org/10.3390/cancers​13215456
https://doi.org/10.1093/jnci/92.9.709
https://doi.org/10.1093/jnci/djn025
https://doi.org/10.1093/jnci/djn025
https://doi.org/10.5858/arpa.2021-0021-OA
https://doi.org/10.5858/arpa.2021-0021-OA
https://doi.org/10.1200/JCO.2011.36.4596
https://doi.org/10.6004/jnccn.2020.0031
https://doi.org/10.5858/arpa.2017-0286-CP
https://doi.org/10.1371/journal.pone.0180779
https://doi.org/10.1002/hed.20796
https://doi.org/10.3174/ajnr.A5792
https://www.westerncape.gov.za/your_gov/153
https://www.westerncape.gov.za/your_gov/153
https://doi.org/10.1016/j.ejso.2018.05.022
https://doi.org/10.1016/j.canep.2019.05.007
https://doi.org/10.1016/j.canep.2019.05.007
https://doi.org/10.1001/jamaoto.2015.136
https://doi.org/10.1093/jnci/djn011
https://doi.org/10.1016/S1470-2045(23)00013-X
https://doi.org/10.1002/cncr.32412

	 The radiological features of HPV-positive vs HPV-negative OPSCC at a South African hospital
	Introduction
	Research methods and design
	Ethical considerations

	Results
	Discussion
	Conclusion
	Acknowledgements
	Competing interests
	Authors’ contributions
	Funding information
	Data availability
	Disclaimer

	References
	Figures
	FIGURE 1: Sample selection process for human papillomavirus-positive and human papillomavirus-negative oropharyngeal squamous carcinoma groups.
	FIGURE 2: Coronal contrast enhanced CT scan showing a tonsillar tumour in (a) a HPV-positive OPSCC and (b) a HPV-negative OPSCC patient.
	FIGURE 3: Coronal contrast enhanced neck CT images showing morphologically: (a) cystic and (b) necrotic nodes.

	Tables
	TABLE 1: Demographic and clinical features of oropharyngeal squamous cell carcinoma patients according to tumour human papillomavirus status.
	TABLE 2: Radiological findings of oropharyngeal squamous cell carcinoma patients according to human papillomavirus status.



