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FDG-PET/MR is a hybrid imaging modality used for the staging and restaging of

advanced head & neck cancer (HNC) patients. Their treatment typically involves

radiation therapy, which requires previous dental focus assessment. The aim of

this study was to analyze if staging FDG-PET/MR is a valuable tool for oral focus

assessment. For this purpose, FDG-PET/MR findings, such as metabolic activity of

periapical radiolucencies and marginal periodontitis, were retrospectively compared

with conventional standardized dental focus assessment, including dental radiographs

and clinical assessment of 124 teeth in seven patients. Increased FDG uptake of

periapical lesions was found in one out of 23 lesions. Increased FDG uptake of the

marginal periodontium was recorded in one out of 34 lesions. In summary, standardized

dental focus assessment by panoramic radiography and periapical radiographs may be

enriched by information from FDG-PET/MR, showing active inflammation in dental foci.

However, many dental foci have no correlate in FDG-PET/MR. The treatment decision

for oral foci may benefit from the visualized presence or absence of metabolic activity

on FDG-PET/MR.

Keywords: head and neck cancer, radiation therapy, dental focus, positron emission tomography–magnetic

resonance imaging, periapical radiography, panoramic radiography

INTRODUCTION

Positron emission tomography/magnetic resonance (PET/MR) imaging using the radiotracer
18F-fluorodeoxyglucose (FDG-PET/MR) is a hybrid imaging modality, which is mainly used in
oncological patients for staging and restaging purposes (1). However, it may also be used for
imaging inflammation and infection (2).

Head & neck cancer (HNC) is the seventh most common cancer worldwide, with half a million
new diagnoses per year (3, 4). In Switzerland, more than 1,000 new HNC cases are diagnosed each
year, reverting to a lifetime HNC risk of 0.7% in women and 1.6% in men (5).

In advanced HNC, treatment typically involves radiation therapy with or without surgery and
chemotherapy (4, 6, 7). This treatment harbors several short-term and long-term complications
owing to tissue damage from ionizing radiation. Oral infection or inflammation is a known risk
factor for such radiation-induced oral damages (8). Hence, it is highly recommended that patients
undergo oral health screening, including clinical and radiological examination, to detect potential
foci requiring treatment before the commencement of radiation therapy (4, 9, 10).
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Panoramic radiography (OPT) serves as a standard
radiological assessment for hard tissue pathologies. Its advantages
are comparably low radiation exposure, widespread availability,
and good image quality. OPT is mostly supplemented by
periapical radiographs in selected cases, such as root canal
treated teeth. After incidental findings, three-dimensional
imaging such as cone beam computed tomography (CBCT)
or MR can also be performed during the initial examination
(11). Further, a thorough oral examination is performed. After
dental focus assessment, any acute or potential inflammatory
condition diagnosed, such as marginal and apical periodontitis,
will be treated (12). The patient remains in dental care during
and after radiotherapy or chemotherapy (10, 13). While dental
focus assessment is not a reimbursed indication for FDG-PET
imaging in Switzerland, dental foci are sometimes discovered
incidentally on staging / restaging examinations of head and
neck cancer patients.

At our institution, every HNC patient requiring radiation
therapy undergoes either whole-body positron emission
tomography/computed tomography (PET/CT) or PET/MR
using the radiotracer 18F-fluorodeoxyglucose (FDG).

The aim of our study was to find out whether FDG-PET/MR
offers added value in dental focus assessment. To the best of our
knowledge, this is the first study analyzing the added value of
FDG-PET/MR in dental focus assessment.

MATERIALS AND METHODS

Patient Selection
HNC patients who underwent FDG-PET/MR for staging and
standardized dental focus assessment prior to radiation therapy
at the University Hospital of Zurich between December 2016
andDecember 2018 were included into this study. FDG-PET/MR
was conducted at the Department of Nuclear Medicine at the
University Hospital Zürich, Switzerland. Dental focus assessment
was performed at the Clinic of Cranio-Maxillofacial and Oral
Surgery at the Center of Dental Medicine, University of Zurich.
This study was approved by the local ethics committee of Zürich
(Nr. 2017-01378).

Only patients with signed consent for the use of their
medical data for research were included. Other inclusion
criteria were scheduled radiotherapy with or without surgery
and/or chemotherapy, and the availability of a FDG-PET/MR
exam including a diagnostic head and neck MR protocol,
as well as availability of panoramic radiography (OPT) and
periapical X-rays. Only patients with a maximum time interval
of 3 months between these exams, without any surgical or
therapeutic intervention in between, were included. Patients with
blurred radiographic images were excluded. Image angulations
were ignored.

Image Acquisition
PET/MR image acquisition was carried out as described
previously in detail (14).

A BMI-adapted body weight-dependent FDG dosage protocol
was used (15). A Dixon-type MR pulse sequence was used
for attenuation correction (16, 17). In brief, the MR protocol

consisted of the following MR pulse sequences: Axial 2-point
Dixon-type sequence and coronal T2-weighted sequence with fat
suppression for the whole-body; axial respiration-triggered T2-
weighted sequence for the lung and upper abdomen; regionalized
head and neck axial and coronal T2-weighted sequence with fat
suppression, axial T1-weighted sequence without gadolinium-
based contrast and without fat suppression, axial, coronal and
sagittal T1-weighted sequences with gadolinium-based contrast
and with fat suppression.

Every dental focus assessment included a recording of
radiographic findings. Panoramic radiography (OPT), periapical
radiographs of every root canal-treated tooth and bite wings
for caries evaluation were taken and archived in the PACS
(Synedra, Apollon Innsbruck, Austria). OPTs were generated
in a standardized position, using Cranex 3D (Soredex, KaVo,
Biberach, Germany). Periapical radiographs were generated
using Heliodent DS (Dentsply-Sirona, Bensheim, Germany).
The intraoral X-ray was operated at 60 kV and 7mA.
Parallel technique was used, with a focus-patient distance of
approximately 21 cm.

Image Analysis
The analysis of the X-rays, generated during the standardized
dental focus assessment, was conducted by board-certified
dentists (LS, DS) under the supervision of an oral surgeon
(BGH). In case of disagreement, a consensus decision was
reached by discussing the case in detail (LS DS, BGH and
BS). All dental X-rays were analyzed in DICOM format
using Synedra Viewer (Synedra, Apollon Innsbruck, Austria)
under standardized conditions on a diagnostic monitor (NEC,
MDview 243). FDG-PET/MR images were analyzed using a
dedicated review workstation (AW 4.6, GE Healthcare) (MH).
All imagingmodalities (FDG-PET/MR, OPT, dental X-rays) were
analyzed separately.

Analyzed Radiological Parameters
For radiological evaluation, the focus was set on two main
parameters: periapical lesions and marginal bone level. These
predefined parameters were assessed on the X-rays acquired
during the standardized dental focus assessment (OPT, periapical
radiographs and bite wings) and on FDG–PET/MR (except
marginal bone level). On FDG-PET/MR, increased metabolic
activity related to dental lesions was recorded as presence
(expressed as SUVmax) or absence. Finally, all teeth were
examined for root canal fillings.

Periapical Lesions
For the classification of the periapical lesions, the periapical index
(PAI) described byOrstavik et al. (18) was used. This index ranges
from 1 (healthy) to 5 (severe, exacerbating apical periodontitis).
In addition, the size of periapical lesions was recorded (smaller or
larger than 5mm in diameter).

Marginal Periodontium
For the classification of the marginal bone level, the marginal
periodontitis index (MPI) described by Kito et al. was applied
(19). This index distinguishes 4 sections (1–4) and estimates the
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FIGURE 1 | 73-year-old man with right-sided hypopharynx carcinoma cT3 cN2b cM0. Panoramic (A) and dental radiography (B) shows a periapical lesion with

marginal bone loss in region 23 (arrow; PAI score 4, MPI score: 4). (C) FDG-PET/MR shows a metabolically active osteolysis at tooth 23 with a SUVmax of 6.8 (arrow).

TABLE 1 | Periapical lesions (PL) in dental X-rays and FDG-PET/MR.

PAI Score PL in dental radiographs

(n = 23)

PL in PET/MR

(n = 19)

PL with increased

SUVmax (n = 1)

PL in dental radiographs

>5mm (n = 2)

PL in dental radiographs

<5mm (n = 18)

Percussion

sensitivity

1 0 0 0 0 0 2

2 1 0 0 0 0 0

3 6 3 0 0 4 1

4 16 16 1 2 14 0

physiological bone level compared to the actual bone level. Bone
loss of less than one-third was classified as “1”, one-third up to
half as “2”, half up to two-thirds as “3”, and more than two thirds
as “4”. A marginal bone lesion was defined as MPI score ≥2.

Clinical Outcome Parameter
Percussion Sensitivity
In addition to radiological data, the clinical parameter percussion
sensitivity was extracted from the standardized patients’ charts
used at our institution. All teeth with periapical lesions were
analyzed for their percussion sensitivity. Findings were noted as
either 1 (sensitivity present) or 0 (sensitivity absent).

Statistics
Total number of patients, demographic data and the outcome
measurements were recorded using Microsoft Excel. A
descriptive analysis was performed for all analyzed parameters
(PAI Score, PL, percussion sensitivity, MPI Score, MP, SUVmax).
Tables were produced for data representation.

RESULTS

During the study period of 24 months, a total of 13 patients with
diagnosed HNC underwent FDG-PET/MR for staging and dental
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FIGURE 2 | 66-year-old man with right-sided oral cavity squamous cell carcinoma cT1 cN2b cMx. Panoramic (A) and dental radiography (B) shows a periapical

lesion of tooth 44 of less than 5mm (arrow; PAI score 4, MPI score 1). (C) FDG-PET/MR shows no increased metabolic activity of this lesion (arrow).

TABLE 2 | Marginal periodontium (MP) in dental X-rays and FDG-PET/MR.

MPI score MP (n = 124) MP in dental

radiographs (n = 54)

MP with increased

SUV max (n = 1)

1 90 20 0

2 16 16 0

3 12 12 0

4 6 6 1

focus assessment. Six of these patients were excluded because the
required time interval of 3 months or less between FDG-PET/MR
and dental focus assessment was not met. Thus, the final study
population consisted of a total of seven patients (one woman and
six men). The median age was 72 (23–82 years). The median time
difference between the FDG-PET/MR scan and the dental focus
assessment was 3 weeks (2–11 weeks). A total of 124 teeth were
analyzed for dento-alveolar parameters.

Periapical Lesions
Of the 124 analyzed teeth, 23 (18.5%) showed periapical lesions
(PAI ≥ 2) on dental radiographs (OPT/periapical X-rays). The

PAI score ranged from 1 to 4, with a mean of 1.49 ± 1.06. Two
periapical lesions were larger than 5mm. On FDG-PET/MR, 19
of the 23 (82.6%) periapical lesions were detected. PET/MR did
not detect any additional periapical lesions. Clinical data revealed
a total of three percussion sensitive teeth. Increased FDG uptake
of periapical lesions was recorded in one out of 19 lesions with
an SUVmax of 6.8. This lesion showed a large marginal and
apical bone resorption with a PAI score of 4 (Figure 1). This
tooth showed no percussion sensitivity (Table 1). The other 18
teeth with apical lesions did not show increased FDG uptake, as
illustrated in Figure 2 and Table 1.

Marginal Periodontium
90 out of 124 Teeth (72.6%) showed an MPI score of 1
(marginal bone loss of less than one third compared to the
physiological bone level) in dental radiographs. All marginal
lesions (definition: MPI score ≥ 2) were visualized on dental
radiographs. For these 34marginal lesions, increased FDGuptake
on FDG-PET/MR was seen in only one tooth (SUVmax 6.8)
(Table 2). Images of this patient with increased FDG uptake of
a periapical lesion and its marginal periodontium are shown in
Figure 1.
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DISCUSSION

The aim of our study was to investigate the added value of
FDG-PET/MR in oral focus assessment of HNC patients. Dental
radiographs, showing periapical and/or marginal periodontal
lesions were compared to FDG-PET/MR. We analyzed whether
metabolic activity on FDG-PET/MR correlates with findings on
radiographs and clinical percussion data.

A total of 124 teeth in seven patients were examined for
dento-alveolar parameters. Only one apical/marginal periodontal
lesion showed increased FDG uptake with an SUVmax of 6.8.
In contrast, another patient with a huge periapical lesion at
tooth 44 (>5mm, PAI = 4) who further had no marginal
bone loss (MPI = 1) showed no FDG uptake on FDG-
PET/MR (Figure 2). While 23 apical lesions were detected
on dental radiographs, FDG-PET/MR detected only 19 of
these (82.6%).

Numerous studies have investigated the detection of apical
lesions. Imaging modalities used include dental radiographs,
ultrasound, and dental MR (20–22). A recent systematic
review showed that ultrasound can distinguish periapical lesions
better compared with dental radiographs, although dental
radiographs still represent the gold standard (20). There is
also a deep learning algorithm that surpasses experienced
oral surgeons in the detection of periapical lesions in dental
radiographs (22). However, the interpretation of the degree of
inflammation of periapical lesions remains unclear. In dental
radiographs, it could not be distinguished between apical
granulomas and radicular cysts after evaluation of correlating
histopathologic examinations (23). However, a recent study
proofed that this differentiation is possible with MR (21).
Nevertheless, interpretation of apical lesion clinical activity
remains a challenge (24). In our study, most of the apical
lesions as well as the marginal periodontal lesions did not show
signal uptake.

Metabolic activity of potential oral foci cannot be
determined on dental radiographs. Presence of metabolic
activity, however, will contribute to a treatment decision.
Active, presumably acute foci should be treated immediately,
while inactive, presumably chronic foci may be treated
in the later course under specific circumstances (12, 25).
Another point in decision making, certainly is dynamic over
time. For instance, radiotherapy or immunosuppression
may transform a chronic, inactive lesion into an
acute lesion.

In our study, no association between signs of inflammation
on dental radiographs, clinical percussion data and increased

FDG uptake on FDG PET/MR was found. Today, few

studies have investigated the correlation of FDG PET/CT

and oral foci. A retrospective study by Dijkstra et al.

investigated endocarditis patients who underwent FDG-PET/CT.
In their study, also no correlation between oral cavity
PET findings and inflammation/infection was found (26).
Nevertheless, the authors recommend further investigation
to determine whether FDG-PET/CT imaging may proof

useful for diagnosing inflammation and infection in the oral
cavity (26). In our study, positive percussion sensitivity was
not associated with increased metabolic activity on FDG-
PET/MR.

Another study by Kito et al. demonstrated a correlation
between FDG uptake and inflammatory extent of apical and
periodontal lesions in 44 patients (19). Yamahiro et al. detected
FDG uptake in different acute periodontal foci, whereas in
chronic infection no increased FDG uptake was found. The
authors concluded that FDG-PET/CT may serve as a valid tool
to detect acute oral infections in high-risk patients (27).

In HNC imaging, FDG-PET/MR is a promising modality
as it simultaneously provides morphological, functional, and
molecular information (2, 7, 28, 29). In this respect, it may be
expected that further studies will investigate the added value of
FDG-PET/MR also in oral focus examinations in the future.

The main limitation of our study is its comparably small
sample size, limiting the generalization of the results. Another
limitation is the time interval between FDG-PET/MR and
standardized focus assessment, which was up to 3 months,
possibly resulting in changes of lesions during this time. Further
prospective studies including follow-up data are desired to gain
more information on the added value of FDG-PET/MR in
dental diagnostics.

CONCLUSION

While FDG-PET/MR detected a certain percentage of periapical
lesions, no association was found between FDG uptake and the
degree of inflammation of apical lesions and marginal bone loss.
Future studies with larger cohorts should determine if FDG-
PET/MR results shall be considered by dentists carrying out oral
focus assessment of HNC patients.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Ethics committee of Zürich (No. 2017-01378). The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

BS and MH conceived the idea. MH took responsibility of the
FDG-PET MR part. LS, DS, and BG-H were involved in the
planning and did the data collection. BG-H and BS supervised
the data collection. Data analysis was performed by FB and SV.
BS supervised the findings of this work. FB and SV created
the manuscript. BS and MH edited the manuscript. All authors
approved the final manuscript.

Frontiers in Medicine | www.frontiersin.org 5 March 2022 | Volume 9 | Article 809323

https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


Valdec et al. FDG-PET/MR in Oral Focus Assessment

REFERENCES

1. Huellner MW, Appenzeller P, Kuhn FP, Husmann L, Pietsch CM, Burger IA,

et al. Whole-body nonenhanced PET/MR versus PET/CT in the staging and

restaging of cancers: preliminary observations. Radiology. (2014) 273:859–

69. doi: 10.1148/radiol.14140090

2. Spick C, Herrmann K, Czernin J. 18F-FDG PET/CT and PET/MRI Perform

Equally Well in Cancer: Evidence from Studies on More Than 2,300 Patients.

J Nucl Med. (2016) 57:420–30. doi: 10.2967/jnumed.115.158808

3. Rettig EM, D’Souza G. Epidemiology of head and neck cancer. Surg Oncol Clin

N Am. (2015) 24:379–96. doi: 10.1016/j.soc.2015.03.001

4. Devi S, Singh N. Dental care during and after radiotherapy

in head and neck cancer. Natl J Maxillofac Surg. (2014)

5:117–25. doi: 10.4103/0975-5950.154812

5. Schweizerischer Krebsbericht 2021—Stand und Entwicklungen. Bundesamt

für Statistik (BFS)). (2021). Contract No:19305696.

6. Cao C, Gan X, He Y, Su Y, Liu Z, HuX, et al. Diagnostic efficacy of PET-CT, CT,

and MRI in preoperative assessment of mandibular invasion caused by head

and neck cancer: A systematic review and meta-analysis. Oral Oncol. (2021)

116:105264. doi: 10.1016/j.oraloncology.2021.105264

7. Hayashi K, Kikuchi M, Imai Y, Yamashita D, Hino M, Ito K,

et al. Clinical Value of Fused PET/MRI for Surgical Planning in

Patients With Oral/Oropharyngeal Carcinoma. Laryngoscope. (2020)

130:367–74. doi: 10.1002/lary.27911

8. Joshi VK. Dental treatment planning and management for the mouth cancer

patient. Oral Oncol. (2010) 46:475–9. doi: 10.1016/j.oraloncology.2010.03.010

9. Shaw MJ, Kumar ND, Duggal M, Fiske J, Lewis DA, Kinsella T, et al. Oral

management of patients following oncology treatment: literature review. Br J

Oral Maxillofac Surg. (2000) 38:519–24. doi: 10.1054/bjom.2000.0468

10. Bichsel D, Lanfranchi M, Attin T, Gratz KW, Stadlinger B. Evaluation of oral

prophylaxis during and after intensity-modulated radiotherapy due to head

and neck cancer–a retrospective study. Clin Oral Investig. (2016) 20:721–

6. doi: 10.1007/s00784-015-1546-9

11. Al-Haj Husain A, SolomonsM, Stadlinger B, Pejicic R,Winklhofer S, Piccirelli

M, et al. Visualization of the inferior alveolar nerve and lingual nerve using

mri in oral and maxillofacial surgery: a systematic review. Diagnostics (Basel).

(2021) 11:1657. doi: 10.3390/diagnostics11091657

12. Spijkervet FKL, Schuurhuis JM, Stokman MA, Witjes MJH, Vissink A.

Should oral foci of infection be removed before the onset of radiotherapy or

chemotherapy? Oral Dis. (2021) 27:7–13. doi: 10.1111/odi.13329

13. Alberga JM, Vosselman N, Korfage A, Delli K, Witjes MJH, Raghoebar GM, et

al.What is the optimal timing for implant placement in oral cancer patients? A

scoping literature review. Oral Dis. (2021) 27:94–110. doi: 10.1111/odi.13312

14. Maurer A, Meerwein CM, Soyka MB, Grunig H, Skawran S, Muhlematter

UJ, et al. Whole-body hybrid positron emission tomography imaging yields

clinically relevant information in the staging and restaging of sinonasal

tumors. Head Neck. (2021) 43:3572–85. doi: 10.1002/hed.26856

15. Sekine T, Delso G, Zeimpekis KG, de Galiza Barbosa F, Ter Voert E,

Huellner M, et al. Reduction of (18)F-FDGDose in Clinical PET/MR Imaging

by Using Silicon Photomultiplier Detectors. Radiology. (2018) 286:249–

59. doi: 10.1148/radiol.2017162305

16. Huellner MW. PET/MR in Head and Neck Cancer - An Update. Semin Nucl

Med. (2021) 51:26–38. doi: 10.1053/j.semnuclmed.2020.07.006

17. Queiroz MA, Huellner MW. PET/MR in cancers of the head and

neck. Semin Nucl Med. (2015) 45:248–65. doi: 10.1053/j.semnuclmed.201

4.12.005

18. Orstavik D, Kerekes K, Eriksen HM. The periapical index: a scoring system

for radiographic assessment of apical periodontitis. Endod Dent Traumatol.

(1986) 2:20–34. doi: 10.1111/j.1600-9657.1986.tb00119.x

19. Kito S, Koga H, Kodama M, Yamamoto N, Kokuryo S, Habu M, et al.

Reflection of (1)(8)F-FDG accumulation in the evaluation of the extent of

periapical or periodontal inflammation. Oral Surg Oral Med Oral Pathol Oral

Radiol. (2012) 114:e62–9. doi: 10.1016/j.oooo.2012.05.027

20. Patil S, Alkahtani A, Bhandi S, Mashyakhy M, Alvarez M, Alroomy

R, et al. Ultrasound imaging versus radiographs in differentiating

periapical lesions: a systematic review. Diagnostics (Basel). (2021)

11:1208. doi: 10.3390/diagnostics11071208

21. Juerchott A, Pfefferle T, Flechtenmacher C, Mente J, Bendszus M, Heiland S,

et al. Differentiation of periapical granulomas and cysts by using dental MRI:

a pilot study. Int J Oral Sci. (2018) 10:17. doi: 10.1038/s41368-018-0017-y

22. Endres MG, Hillen F, Salloumis M, Sedaghat AR, Niehues SM, Quatela

O, et al. Development of a deep learning algorithm for periapical

disease detection in dental radiographs. Diagnostics (Basel). (2020)

10:430. doi: 10.3390/diagnostics10060430

23. Bornstein MM, Bingisser AC, Reichart PA, Sendi P, Bosshardt DD, von Arx T.

Comparison between radiographic (2-dimensional and 3-dimensional) and

histologic findings of periapical lesions treated with apical surgery. J Endod.

(2015) 41:804–11. doi: 10.1016/j.joen.2015.01.015

24. Galler KM, Weber M, Korkmaz Y, Widbiller M, Feuerer M. Inflammatory

response mechanisms of the dentine-pulp complex and the periapical tissues.

Int J Mol Sci. (2021) 22:1480. doi: 10.3390/ijms22031480

25. Schuurhuis JM, Stokman MA, Witjes MJH, Reintsema H, Langendijk JA,

Vissink A, et al. Patients with advanced periodontal disease before intensity-

modulated radiation therapy are prone to develop bone healing problems:

a 2-year prospective follow-up study. Support Care Cancer. (2018) 26:1133–

42. doi: 10.1007/s00520-017-3934-y

26. Dijkstra GW, Glaudemans A, Erba PA, Wouthuyzen-Bakker M, Sinha B,

Vallez Garcia D, et al. Relationship between (18)F-FDG Uptake in the Oral

Cavity, Recent Dental Treatments, and Oral Inflammation or Infection: A

Retrospective Study of Patients with Suspected Endocarditis. Diagnostics

(Basel). (2020) 10. doi: 10.3390/diagnostics10090625

27. Yamashiro K, Nakano M, Sawaki K, Okazaki F, Hirata Y, Takashiba S.

The potential of positron emission tomography/computerized tomography

(PET/CT) scanning as a detector of high-risk patients with oral infection

during preoperative staging. Oral Surg Oral Med Oral Pathol Oral Radiol.

(2016) 122:242–9. doi: 10.1016/j.oooo.2016.04.006

28. Schlumpf MF, Haerle S. The current role of imaging in head and

neck cancer: a clinician’s perspective. Swiss Med Wkly. (2014)

144:w14015. doi: 10.4414/smw.2014.14015

29. Kim SY, Beer M, Tshering Vogel DW. Imaging in head and

neck cancers: Update for non-radiologist. Oral Oncol. (2021)

120:105434. doi: 10.1016/j.oraloncology.2021.105434

Conflict of Interest: MH received research grants from GE Healthcare, grants

from the CRPP Artificial Intelligence in oncological Imaging Network by the

University of Zurich, and a fund by the Alfred and Annemarie von Sick legacy for

translational and clinical cardiac and oncological research.

The remaining authors declare that the research was conducted in the absence of

any commercial or financial relationships that could be construed as a potential

conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Valdec, Bosshard, Hüllner, Schwaninger, Stocker, Giacomelli-

Hiestand and Stadlinger. This is an open-access article distributed under the terms

of the Creative Commons Attribution License (CC BY). The use, distribution or

reproduction in other forums is permitted, provided the original author(s) and the

copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Medicine | www.frontiersin.org 6 March 2022 | Volume 9 | Article 809323

https://doi.org/10.1148/radiol.14140090
https://doi.org/10.2967/jnumed.115.158808
https://doi.org/10.1016/j.soc.2015.03.001
https://doi.org/10.4103/0975-5950.154812
https://doi.org/10.1016/j.oraloncology.2021.105264
https://doi.org/10.1002/lary.27911
https://doi.org/10.1016/j.oraloncology.2010.03.010
https://doi.org/10.1054/bjom.2000.0468
https://doi.org/10.1007/s00784-015-1546-9
https://doi.org/10.3390/diagnostics11091657
https://doi.org/10.1111/odi.13329
https://doi.org/10.1111/odi.13312
https://doi.org/10.1002/hed.26856
https://doi.org/10.1148/radiol.2017162305
https://doi.org/10.1053/j.semnuclmed.2020.07.006
https://doi.org/10.1053/j.semnuclmed.2014.12.005
https://doi.org/10.1111/j.1600-9657.1986.tb00119.x
https://doi.org/10.1016/j.oooo.2012.05.027
https://doi.org/10.3390/diagnostics11071208
https://doi.org/10.1038/s41368-018-0017-y
https://doi.org/10.3390/diagnostics10060430
https://doi.org/10.1016/j.joen.2015.01.015
https://doi.org/10.3390/ijms22031480
https://doi.org/10.1007/s00520-017-3934-y
https://doi.org/10.3390/diagnostics10090625
https://doi.org/10.1016/j.oooo.2016.04.006
https://doi.org/10.4414/smw.2014.14015
https://doi.org/10.1016/j.oraloncology.2021.105434
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles

	Value of FDG-PET/MR in Oral Focus Assessment in Head and Neck Cancer Patients—A Feasibility Study
	Introduction
	Materials and Methods
	Patient Selection
	Image Acquisition
	Image Analysis
	Analyzed Radiological Parameters
	Periapical Lesions
	Marginal Periodontium
	Clinical Outcome Parameter
	Percussion Sensitivity

	Statistics

	Results
	Periapical Lesions
	Marginal Periodontium

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	References


