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Abstract
Aims: Head and neck cancer is a serious condition affecting the life of patients.
Radiotherapy is commonly used to treat such conditions. The aim of this study
was to assess the prevalence of acute periapical abscesses (PAs) in patients who
received radiotherapy for head and neck cancer.
Methods and results:Data on acute PAs and oropharyngeal cancer (OPC) diag-
nosis with or without a history of radiation therapy (RAD) was retrieved by
searching the appropriate query in the database. All cases were diagnosed for
acute PAs by calibrated dentists for patients admitted to urgent care. The odds
ratio (OR) for the prevalence of acute PAs and its association with a history of
OPC with or without RAD were then calculated. Adjustment for comorbidities
such as diabetes, smoking and gingival and periodontal diseases was also done.
The prevalence of acute PAs in patients with a history of OPC was significantly
higher as compared to the general hospital patient population (OR 2.92, 95%CI,
p< .0001).Malesweremore affected than females andwhitesweremore affected
thanAfrican Americans and other ethnicities. The prevalence for PAs in patients
with a history of OPC and RAD was higher and the difference in prevalence was
statistically significant (OR 3.61, 95%CI, p < .0001). Whites were more affected
than African Americans by more than 3.5-fold. Adjustment for diabetes comor-
bidly affected mainly the OPC + RAD group, however, the difference remained
statistically significant. Adjustment for smoking and gingival and periodontal
disease reduced the OR but the difference remained statistically different.
Conclusions: The high prevalence of acute PAs in patients with a history of
OPC and RADmay suggest an association between these conditions warranting
a meticulous medical and dental examination.
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1 INTRODUCTION

Head and neck cancer, of all types, is a life-changing event
for patients. It presents many challenges to the medical
and dental teams, amongst them, treatment and prognosis.
Head and neck cancer is a term used to describe a plethora
of diseases that originate in the head and neck region.
Among them are cancers originating from the oral cav-
ity, nasopharynx, oropharynx, larynx, and hypopharynx.1
Head and neck cancer is one of the most common
malignancies and is ranked sixth among all malignancies
worldwide.2,3
Cancer of the oral cavity can include the inner lip, dor-

sal surface of tongue, gums, salivary glands, hard and
soft palate, buccal mucosa, floor of the mouth, and other
unspecified parts of the oral cavity.4 Oropharyngeal cancer
can include the base of the tongue, tonsils, anterior surface
of the epiglottis, the lateral wall of oropharynx, and other
unspecified parts of the pharynx.4
The standard treatment for early-stage head and

neck cancer includes surgery and/or radiotherapy.1 For
advanced head and neck cancer, a multidisciplinary
approach is usually applied that includes surgery followed
by radiotherapy, with or without chemotherapy.1
Several studies suggested that radiotherapy for head and

neck cancer is capable of inducing damage to the den-
tition, including the dental pulp.5–10 On the other hand,
several studies found that certain pulp changes were not
long-lasting.11,12
Presently, no study has evaluated whether radiotherapy

for patients with head and neck cancermay pose increased
risk for periapical disease. Therefore, the purpose of
this cross-sectional study was to assess the prevalence of
acute periapical abscesses (PAs) in patients who received
radiotherapy for head and neck cancer.

2 MATERIAL ANDMETHODS

The University of Florida (UF) Integrated Data (IDR) i2b2,
provided by the UF Health Office of the Chief Data Officer
for the period of October 2015 to May 2023, was used. The
studywas in compliancewith theUF IRB andPrivacy rules
for research on IRB-approved de-identified data sets. The
study was exempted by the UFHealth Center Institutional
Review Board (IRB) as it did not include personal health
information (PHI).
Data aggregated from inpatients and outpatients visiting

the UF Health Center were recorded using the elec-
tronic patient record Epic system (Verona, Wisconsin, US;
epic.com). Epic is the preferred electronic medical record
system used by more than 250 healthcare organizations

nationwide.More than 50%of theUSpopulation have their
medical records in an Epic system.
The different diagnoses were coded using the inter-

national coding system ICD 10. The patient population
analyzedwasmixed, presentingwith different disease con-
ditions including acute PAs without sinus. Individual data
was not analyzed, however, all cases were diagnosed by
calibrated experienced dentists, in a hospital setting, for
patients admitted to urgent care with symptoms of acute
PAs. The calibrated dentists followed a strict diagnosis
protocol of the emergency clinic.
Diagnosis was made based on clinical examination and

imaging data confirming the diagnoses of acute PAs with-
out sinus tract. Inclusion criteria encompassed all patients
with the corresponding diagnostic code for acute PAs
without sinus (ICD 10-K04.7), malignant neoplasm of lip,
oral cavity and pharynx (C00-C14), and personal history
of radiation treatment (Z92.3). Specific locations of the
oral cancer included the anterior tongue and gingiva, and
oropharyngeal cancer, such as the base of the tongue, ton-
sillar area, and pharynx. There were no exclusion criteria
since all codes were computerized and specific diagnoses
of acute PAs in the total hospital patient population, were
searched using the appropriate ICD 10 code.
History of radiotherapy for the head and neck can-

cer patients was retrieved by searching the appropriate
query in the database. Cancer diagnosis and treatment
recommendations were done by the patient’s physician.
Dental treatment included endodontic treatment followed
by coronal restoration, whenever the natural tooth was
deemed salvageable.
Patients with ICD 10 diagnosis code of acute PAs were

recorded and the prevalence of acute PAs in patients with
head and neck cancer who received radiotherapy was
compared to the prevalence in the total hospital patient
population.
The odds ratio (OR) for the prevalence of acute PAs

and its association with history of OPC were calculated
with a 95% confidence interval and the statistical dif-
ference between the study groups was assessed using
MEDCALC software. A standard normal deviation (z-
value) was calculated as follows: ln(OR)/SE{ln(OR)}. The
p-value was the area of the normal distribution that falls
outside ± z. A value of p < .05 was considered statistically
significant. Logistic regression was also conducted for dia-
betes, smoking and gingival and periodontal disease using
the aggregated counts as weight in the model. SAS 9.4
procedure logistic was used for the statistical evaluation.
The odds ratio (OR) for the prevalence of acute PAs and

its association with a history of radiotherapy for head and
neck cancer in the hospital patient population was cal-
culated and analyzed. Adjustment for comorbidities such
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TABLE 1 Prevalence of periapical abscesses (PAs) in oropharyngeal cancer patients and total hospital patient population.

PAs No PAs Odds Ratio 95% CI p-value
OPC 77 (0.80%) 4,365 (0.28%) 2.92 2.33–3.66 .0001
OPC + RAD 40 (0.41%) 1,834 (0.12%) 3.61 2.64–4.95 .0001
RAD 215 (2.21%) 16,792 (1.06%) 2.12 1.85–2.43 .0001
No OPC No RAD 9,383 (96.58%) 1,554,417 (98.54%) 1 0.97–1.02 Not Significant
Total patients 9,715 1,577,408

Abbreviations: CI, confidential interval; OR, odds ratio; OPC, oropharyngeal cancer; RAD, history of radiation treatment.

TABLE 2 Demographics (%) of the hospital patient population studied.

PAs
(OPC+RAD)

No PAs
(OPC+RAD)

PAs
(OPC)

No PAs
(OPC)

PAs
(RAD)

No PAs
(RAD)

Males 56.1% 25.5% 57.1% 49.5% 33.5% 50.3%
Females 43.9% 74.5% 42.9% 50.5% 66.5% 49.7%
Whites 78% 85.4% 74.3% 75.3% 69.1% 80.4%
African Americans 22% 8.3% 17.1% 13.2% 27.7% 12.9%
Other ethnicities 0 6.3% 8.6% 11.5% 3.2% 6.7%

Abbreviations: PAs, periapical abscesses; OPC, oropharyngeal cancer; RAD, history of radiation treatment.

TABLE 3 Prevalence of periapical abscesses (PAs) in oropharyngeal cancer patients and total hospital patient population after
adjustment for diabetes comorbidity.

PAs No PAs Odds Ratio 95% CI p-value
OPC 56 (0.70%) 3,635 (0.26%) 2.6 1.99–3.38 .0001
OPC + RAD 167 (2.08%) 14,842 (1.07%) 1.9 1.62–2.21 .0001
RAD 142 (1.77%) 12,683 (0.92%) 1.6 1.36–1.90 .0001
No OPC No RAD 7,665 (95.45%) 1,353,801 (97.75%) 0.95 0.92–0.98 p = .0037
Total patients 8,030 1,384,961

Abbreviations: CI, confidential interval; OR, odds ratio; OPC, oropharyngeal cancer; RAD, history of radiation treatment.

as diabetes, smoking and gingival and periodontal disease
was also done.

3 RESULTS

The demographics of the hospital patient population stud-
ied and the prevalence of PAs are summarized in Tables 1
and 2. The total hospital patient population studied was
1,587,123. Out of the total hospital patient population, 9,715
(0.61%) were diagnosed with PAs. Sixty-six percent of teeth
had restorations and the rest were not previously restored.
There were 4,442 patients with a history of OPC, out

of which 77 patients had PAs (Table 1). This constituted
1.73% of all hospital patients with OPC, and 0.79% from
all patients with PAs. The difference in prevalence was sta-
tistically significant (OR 2.92, 95%CI, p < .0001) (Table 1).
Adjustment for diabetes comorbidity reduced the OR to
2.6. However, the difference remained statistically sig-
nificant (95%CI, p < .0001) (Table 3). Adjustment for
smoking comorbidity reduced the OR to 1.47. However,
the difference remained statistically significant (95%CI,

TABLE 4 Prevalence of periapical abscesses (PAs) in
oropharyngeal cancer patients (OPC) and total hospital patient
population after adjustment for smoking comorbidity.

PAs Total
OPC 40 (0.90%) 4,442
Hospital patients 9,715 (0.61%) 1,587,123
OR 1.47
95%CI 1.07-2.0
p-value p = .0153

Abbreviations: CI, confidential interval; OR, odds ratio.

p = .0153) (Table 4). Adjustment for gingival and peri-
odontal comorbidity reduced the OR to 2.13. However,
the difference remained statistically significant (95%CI,
p < .0001) (Table 5).
Males weremore affected than females (Table 2).Whites

were more affected than African Americans by more
than 4-fold (Table 2). Whites were more affected than
African Americans combined with other ethnicities by
3-fold (Table 2).
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TABLE 5 Prevalence of periapical abscesses (PAs) in
oropharyngeal cancer patients (OPC) and total hospital patient
population after adjustment for gingival and periodontal disease
comorbidities.

PAs Total
OPC 58 (1.30%) 4,442
Hospital patients 9,715 (0.61%) 1,587,123
OR 2.13
95%CI 1.64-2.76
p-value p < .0001

Abbreviations: CI, confidential interval; OR, odds ratio.

There were 1,874 patients with oropharyngeal cancer
(OPC) and a history of radiation treatment (RAD), out
of which 40 patients had PAs (Table 1). This constituted
2.13% of all hospital patients with OPC and a history of
RAD, and 0.41% from all patients with PAs. The difference
in prevalence was statistically significant (OR 3.61, 95%CI,
p < .0001) (Table 1). Adjustment for diabetes comorbidly
affected the OPC+RAD group and reduced the OR to 1.9.
However, the difference remained statistically significant
(95%CI, p< .0001) (Table 2).Malesweremore affected than
females (Table 2). Whites were more affected than African
Americans by more than 3.5-fold (Table 2).
There were 17,007 patients with a history of RAD treat-

ment, out of which 215 patients had PAs (Table 1). This
constituted 1.26% of all hospital patients with a history of
RAD, and 2.21% from all patients with PAs (Table 1). The
difference in prevalence was statistically significant (OR
2.12, 95%CI, p < .0001) (Table 1). Adjustment for diabetes
comorbidly reduced the OR to 1.6. However, the differ-
ence remained statistically significant (95%CI, p < .0001)
(Table 2). Females were more affected thanmales by 2-fold
(Table 2). Whites were more affected than African Ameri-
cans by circa 2.5-fold (Table 2). Whites were more affected
than African Americans combined with other ethnicities
by more than 2-fold (Table 2).
1,563,800 patients had no history of OPC or RAD

treatment, out of which 9,383 had PAs (Table 1). This con-
stituted 0.6% of all hospital patients with no history of
OPC or RAD treatment, and 96.58% from all patients with
PAs (Table 1). The difference in prevalence was not statis-
tically significant (OR 1, 95%CI). Adjustment for diabetes
comorbidly reduced the OR slightly to 0.95.

4 DISCUSSION

The results of the present study suggest that the odds for
developing acute PAs are higher in patients with a history
of OPC. The odds increase further when such patients also
received radiotherapy. This can be due to multiple factors.

OPC has been associated with damage to alveolar bone
and associated tissues.13 This is due to the invasive nature
of this type of cancer.4 Squamous cells constitute over
90% of cases of OPC.14–16 In more than 60% of patients
with OPC, cervical lymph nodes are involved, while
10%−15% can be associated with distant metastases.15
OPC is classified by two types:1 HPV-associated, caused
by oral human papillomavirus infection; and2 non-HPV-
associated, caused mainly by chronic tobacco smoking
and alcohol use.16 It has been reported that exces-
sive tobacco smoking increased the odds for acute
PAs.17
Radiotherapy, commonly used to treat head and neck

cancer, can induce several serious side effects.18 The sever-
ity of the side effects is directly related to the length of
radiotherapy.13 It has been shown that X-rays and gamma
radiation are capable of deteriorating bone properties
thereby making the bone more susceptible to infections
and to formation of associated lesions, possibly due to the
effect on bone vascularity.19
Studies have indicated that post-radiation changes in

bone and its microenvironment are associated with either
inhibition or diminished bone formation.20,21 Ionizing
radiation is damaging to jaw bones due to the formation of
hypo-vascular, hypo-cellular, and hypoxic bony tissue.20 It
can also affect the healing ability of the bone by mitigating
the inflammatory process associated with residual periapi-
cal infection. It has also been demonstrated that radiation
can cause functional impairment of the dental pulp.6,22
The combined deleterious effect on the dental pulp and
bonemay be the culprit for the increased odds of acute PAs
in OPC patients receiving radiation therapy.
Additionally, radiation can cause damage to salivary

glands and reduce saliva secretion and pH of the oral
environment.23 This, in turn, can lead to xerostomia and
increased risk for caries and pulpal damage resulting in
higher risk for PAs.
Several limiting factors should be consideredwhen eval-

uating the data of this study. Firstly, thiswas a retrospective
study. As such, its design may overestimate the prevalence
of pulpal pathology. The onset of caries and the occurrence
of periapical lesions might have occurred earlier and can-
not be directly attributed to oral cancer or radiotherapy.
However, it enabled to analyze a large pool of data of OPC
patients. Secondly, the patient population examined may
have had additional underlying systemic or dental condi-
tions affecting the odds for acute PAs. However, diabetes
and smoking are significant comorbidities that can affect
the OR of development of PAs.17,24 After adjusting our
results to diabetes, smoking and gingival and periodontal
disease comorbidities, the OR was reduced but not signif-
icantly. Thirdly, socio-economic factors may have affected
the decision of certain patients to seek medical and dental
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care in a specific hospital. Therefore, the prevalence of
acute PAs in this study may also reflect socioeconomic dis-
parities. Fourthly, as part of the diagnosis, the presence of
periapical pathosis was confirmed by radiographic images.
However, the specific technique used to take radiographic
images (2-D or 3-D) was not assessed. Nevertheless, the
present study evidently shows a higher prevalence of PAs
in vulnerable population of head and neck cancer patients,
especially those with a history radiation therapy. Fifthly,
the need for the study is to investigate whether patients
with head and neck cancer have additional dental needs
that may result from the increase in pulpal pathology.
In conclusion, under the conditions of this study it

appears that the odds for acute PAs are significantly higher
in patients with a history of OPC. The odds for acute PAs
increase further when OPC patients also received radia-
tion therapy. There is further need to investigate whether
patients with head and neck cancer have additional den-
tal needs that may result from the increase in pulpal
pathology.

INFORMED CONSENT STATEMENT
No patient consent was required for this study. At the Uni-
versity of Florida (UF), a limited data set of patient data,
call the Integrated Data (IDR) is placed into the open-
source search engine i2b2. i2b2 (informatics for integrating
biology and the bedside) is a clinical data informatics
framework which aims to create an efficient structure
within which patients can be identified for clinical and
translational research projects. When queried, the i2b2
search engine provides a totally de-identified data set.
Research conducted only using that de-identified data set
has been determined by the UF IRB to not meet the defini-
tion of human research. The study was reviewed by the UF
Institutional Review Board (IRB), ethics, and privacy rules
and was found in compliance with the UF IRB and Privacy
rules for research on IRB approved de-identified data sets.

CL IN ICAL S IGNIF ICANCE
The chance for development of acute PAs may be signifi-
cantly higher in patientswith ahistory ofOPCand increase
further when OPC patients also receive radiation therapy.
Oral healthcare provider should be aware of this possible
association.

ORCID
JosephKatz https://orcid.org/0000-0002-0741-8149

REFERENCES
1. Lo Nigro C, Denaro N, Merlotti A, Merlano M. Head and neck

cancer: improving outcomes with a multidisciplinary approach.
Cancer Manag Res. 2017;9:363-371.

2. Guo K, Xiao W, Chen X, Zhao Z, Lin Y, Chen G. Epidemiolog-
ical trends of head and neck cancer: a population-based study.
Biomed Res Int. 2021;2021:1738932.

3. Siegel RL,Miller KD, FuchsHE, Jemal A. Cancer statistics, 2021.
CA Cancer J Clin. 2021;71:7-33.

4. Sarode G, Maniyar N, Sarode SC, Jafer M, Patil S, Awan KH.
Epidemiologic aspects of oral cancer. Dis Mon. 2020;66:100
988.

5. Kielbassa AM, Hinkelbein W, Hellwig E, Meyer-Lückel
H. Radiation-related damage to dentition. Lancet Oncol.
2006;7:326-335.

6. Knowles JC, Chalian VA, Shidnia H. Pulp innervation after
radiation therapy. J Prosthet Dent. 1986;56:708-711.

7. Sroussi HY, Epstein JB, Bensadoun RJ, et al. Common oral com-
plications of head and neck cancer radiation therapy: mucositis,
infections, saliva change, fibrosis, sensory dysfunctions, dental
caries, periodontal disease, and osteoradionecrosis.CancerMed.
2017;6:2918-2931.

8. Moore C, McLister C, Cardwell C, O’Neill C, Donnelly M,
McKenna G. Dental caries following radiotherapy for head and
neck cancer: a systematic review. Oral Oncol. 2020;100:104484.

9. Chopra A, Monga N, Sharma S, Kumar V, Chawla A, Logani A.
Indices for the assessment of radiation-related caries. J Conserv
Dent. 2022;25:481-486

10. Weissheimer T, Só BB, Pradebon MC, de Figueiredo JAP,
Martins MD, Só MVR. Head and neck radiotherapy effects on
the dental pulp vitality and response to sensitivity tests: a sys-
tematic review with meta-analysis. Int Endod J. 2022;55:563-578

11. Kataoka SH, Setzer FC, Gondim-Junior E, et al. Late effects of
head and neck radiotherapy on pulp vitality assessed by pulse
oximetry. J Endod. 2016;42:886-889.

12. Madani ZS, Azarakhsh S, Shakib PA, Karimi M. Histopatholog-
ical changes in dental pulp of rats following radiotherapy. Dent
Res J (Isfahan). 2017;14:19-24.

13. Kojima Y, Otsuru M, Hasegawa T, et al. Risk factors for osteo-
radionecrosis of the jaw in patients with oral or oropharyngeal
cancer: verification of the effect of tooth extraction before radio-
therapy using propensity score matching analysis. J Dent Sci.
2022;17:1024-1029.

14. Psyrri A, Prezas L, Burtness B. Oropharyngeal cancer. Clin Adv
Hematol Oncol. 2008;6:604-612.

15. Fossum CC, Chintakuntlawar AV, Price DL, Garcia JJ. Charac-
terization of the oropharynx: anatomy, histology, immunology,
squamous cell carcinoma and surgical resection. Histopathol-
ogy. 2017;70:1021-1029.

16. Jamal Z, Anjum F, Oropharyngeal squamous cell carcinoma.
2022 Sep 26. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2022

17. Rotstein I, Katz J. Prevalence of periapical pathosis in smokers
versus nonsmokers: a cross-sectional study. Calif Dent Assoc J.
2021;49:487-492.

18. Kojima Y, Yanamoto S, Umeda M, et al. Relationship between
dental status and development of osteoradionecrosis of the jaw:
a multicenter retrospective study. Oral Surg Oral Med Oral
Pathol Oral Radiol. 2017;124:139-145.

19. Rahman N, Khan R, Badshah S. Effect of X-rays and gamma
radiations on the bone mechanical properties: literature review.
Cell Tissue Bank. 2018;19(4):457-472.

 17544505, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/scd.12952 by C

ochrane C
olom

bia, W
iley O

nline L
ibrary on [12/02/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-0741-8149
https://orcid.org/0000-0002-0741-8149


6 KATZ et al.

20. Padala SR, Kashyap B, Dekker H, et al. Irradiation affects the
structural, cellular and molecular components of jawbones. Int
J Radiat Biol. 2022;98:136-147.

21. HollandR,Gomes JEF, Cintra LTA,Queiroz ÍOA, Estrela C. Fac-
tors affecting the periapical healing process of endodontically
treated teeth. J Appl Oral Sci. 2017;25:465-476.

22. Gupta N, Grewal MS, Gairola M, Grewal S, Ahlawat P. Dental
pulp status of posterior teeth in patients with oral and oropha-
ryngeal cancer treated with radiotherapy: 1-year follow-up. J
Endod. 2018;44:549-554.

23. van Rijn-Dekker MI, van Luijk P, Schuit E, van der Schaaf A,
Langendijk JA, Steenbakkers RJHM. Prediction of radiation-
induced parotid gland-related xerostomia in patients with head

and neck cancer: regeneration-weighted dose. Int J Radiat Oncol
Biol Phys. 2023;117:750-762

24. Saleh W, Xue W, Katz J. Diabetes mellitus and periapical
abscess: a cross-sectional study. J Endod. 2020;46:1605-1609

How to cite this article: Katz J, Ensz OS,
Rotstein I. Prevalence of acute periapical abscesses
in head and neck cancer patients receiving
radiotherapy. Spec Care Dentist. 2024;1-6.
https://doi.org/10.1111/scd.12952

 17544505, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/scd.12952 by C

ochrane C
olom

bia, W
iley O

nline L
ibrary on [12/02/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/scd.12952

	Prevalence of acute periapical abscesses in head and neck cancer patients receiving radiotherapy
	Abstract
	1 | INTRODUCTION
	2 | MATERIAL AND METHODS
	3 | RESULTS
	4 | DISCUSSION
	INFORMED CONSENT STATEMENT
	CLINICAL SIGNIFICANCE
	ORCID
	REFERENCES


