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Evaluation of a community-based dental screening program prior
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Abstract
Purpose Oral toxicities following radiation therapy (RT) for head and neck (HN) cancer can be profound and are associated with
poor health outcomes. The Division of Oral Medicine and Dentistry at Brigham and Women’s Hospital and Dana-Farber Cancer
Institute therefore implemented a dental evaluation program designed for community-based (CB) dentists to evaluate and treat
patients scheduled for HN RT. The aim of this retrospective single-center cohort study was to assess the compliance of CB
dentists with this pre-RT dental evaluation program.
Methods A retrospective analysis of dental evaluations completed by CB dentists from December 2013 to December 2015 was
performed. Descriptive statistics were used to determine compliance.
Results A total of 186 dental evaluations were received. Compliance with completion of dental treatment was as follows: scaling
and prophylaxis: 94.5% (172/182); dental restorations: 78.7% (48/61); endodontic therapy: 76.9% (10/13); and dental extrac-
tions: 76.9% (30/39). Compliance of CB dentists with all requested components of the pre-RT evaluation and treatment was
77.4% (144/186). The median distance traveled by patients to the CB dentist and to the hospital was 5.2 miles (range 0.03–66.0)
and 46.5 miles (range 0.8–1457; p < 0.01), respectively.
Conclusion In this study, the majority of patients completed their necessary dental treatment in a timely manner by their CB
dentist in collaboration with an oral medicine specialist. Given the high compliance of CB dentists, this program could serve as a
model for other cancer centers to optimize oral and dental health prior to RT.
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Introduction

It is anticipated that over 50,000 new diagnoses of head and
neck (HN) cancer will be made in 2018 in the USA [1].
Depending on tumor site and staging, treatment options in-
clude surgery, radiation therapy (RT), chemotherapy, and po-
tentially immunotherapy [2, 3]. Optimal treatment decisions
require a multidisciplinary approach, which are associated
with better outcomes [4–6]. Typically, the primary treatment
team includes HN surgeons, medical oncologists, and radia-
tion oncologists. Other subspecialties such as dietetics, speech
and swallow therapy, physical therapy, and dentistry are also
part of the multidisciplinary team [6].

Patients undergoing RT are at risk of oral adverse effects,
such as mucosal atrophy and mucositis, infection, salivary
gland hypofunction, rampant caries, and osteoradionecrosis
of the jaw [7–9]. Such complications contribute significantly
to patient morbidity and diminished oral health-related quality
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of life, as well as increased health resource utilization and
costs. Dentists play an important role in the multidisciplinary
treatment team by evaluating patients prior to RT with the
objective of optimizing oral health status and minimizing
complications [6, 7, 10, 11]. The Division of Oral Medicine
and Dentistry at Brigham and Women’s Hospital (BWH)
therefore implemented a program designed for community-
based (CB) dentists to complete dental evaluations and neces-
sary treatment for HN cancer patients scheduled for RT [10].
The aim of this retrospective single-center cohort study was to
assess the compliance of CB dentists with this pre-RT dental
evaluation program.

Methods

Study cohort

The study cohort included all patients diagnosed with HN
cancer at Dana-Farber Cancer Institute (DFCI) between
December 2013 and December 2015 who required radiation
therapy, received a dental instruction guide, and had a com-
pleted dental evaluation by their CB dentist. A total of 356
new HN cancer patients were diagnosed during this time pe-
riod at DFCI. Of these 356 new HN cancer diagnoses, 223
patients were planned to receive radiation therapy. The
Division of Oral Medicine and Dentistry at BWH received
186 dental evaluations completed by a CB dentist. Of the
remaining 37 patients who were planned for radiation therapy,
but did not have a dental evaluation completed by a CB den-
tist, 14 patients were treated in the BWHOralMedicine clinic,
7 patients were treated urgently for their HN cancer and did
not have a full dental evaluation prior to radiation therapy, and
16 patients received RT elsewhere. A retrospective analysis
was performed for these 186 dental evaluations.

Dental screening program

Following consultation for HN cancer at DFCI, patients
scheduled for RTwere provided with a detailed dental instruc-
tion guide (DIG) to give to their CB dentist [10]. This DIG
provides education on the importance of a thorough dental
evaluation and completion of dental treatment prior to RT
and outlines the necessary components of the dental evalua-
tion. CB dentists were instructed to obtain a full mouth series
of intraoral radiographs within the last 6 months (or panoram-
ic radiograph if unable to tolerate intraoral radiographs), per-
form a comprehensive dental evaluation, and note any radio-
graphic findings, symptomatic teeth, caries, fractured or de-
fective restorations, results of any vitality testing performed,
percussion sensitivity, areas of gingival bleeding on probing,
probing depths > 4 mm, mobility, suppuration/sinus tracts,
soft tissue lesions, and the state of any removable prosthesis.

The DIG advised CB dentists to perform scaling and prophy-
laxis if not completed within the last 3 months; restore all
caries, severely abraded, and fractured teeth; perform end-
odontic treatment for teeth with pulpal involvement; and ex-
tract teeth with poor prognosis, or third molars if they have
been symptomatic in the past. CB dentists were advised to
start treatment immediately.

The completed evaluation forms and radiographs as well as
the treatment plan generated by the CB dentist were returned
to the BWH Division of Oral Medicine and Dentistry and
reviewed by Oral Medicine specialists. Following review, a
letter was sent to the CB dentists including a summary of the
clinical findings and confirmation of treatment plan as well as
any further treatment suggestions. If all necessary dental treat-
ment was completed at the time of the Oral Medicine review,
the patient was considered ready for RT. If the dental treatment
was not complete at the time of the Oral Medicine review, CB
dentists were asked complete the remaining treatment and
return a treatment completion form to document if and when
the necessary dental treatments had been completed. The pri-
mary means of communication between the CB dentist and
the Oral Medicine specialist was through the DIG and written
letters but e-mail and telephone calls were also used to sup-
plement communication.

Statistical analysis

Descriptive statistics were used to determine compliance with
the dental evaluation program. CB dentists were considered
compliant with the program if all the necessary dental treat-
ment was completed prior to RT as documented with the pro-
vided forms. If the treatment plan was not completed or the
proper documentation of treatment completion was not pro-
vided, the CB dentist was considered noncompliant.
Compliance was calculated per dentist rather than individual
procedures. Distance traveled to the cancer center and to the
patient’s CB dentist were compared using Wilcoxon and
Pearson tests. P values were considered to be statistically sig-
nificant at p < 0.05.

Results

Demographics

A total of 186 patients scheduled for HN-RT were evaluated
by their CB dentist during the 2-year study period. The medi-
an age was 60 (range 28–87), and the majority (70.4%) were
male (Table 1). The most common cancer diagnosis was squa-
mous cell carcinoma (SCC) constituting 76.9% (143/186) of
the patients. The majority of the patients were dentate (98.9%)
with a median of 27 remaining teeth (range 3–32). Themedian
distance the patients traveled from home to the cancer center
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and to the CB dentist was 46.5 miles (range 0.8–1457) and
5.2 miles (range 0.03–66), respectively (p < 0.01).

Timing and coordination of care

The median time from HN radiation consultation to RT initi-
ation was 27 days (range 15–85). The median time from the
HN radiation consultation to the CB dental examination was
9 days (range 1–70). The median time from the CB dental
evaluation to the Oral Medicine review was 7 days (range
0–62). The median time from the Oral Medicine review to
RT initiation was 11.5 days (range 0–81). Given the median
time for patients to have the CB dental evaluation was 9 days,
and the median time to start RT was 27 days; this allowed a
median time of 18 days to have their dental evaluation and any
necessary treatment completed (Fig. 1).

Treatment and compliance

Scaling and prophylaxis was required for all dentate patients
(97%, 182/186). More than half of patients (103/186, 55.4%)

required dental treatment (other than scaling and prophylaxis),
including restorations (n = 61 median = 2), extractions (n =
39, median = 2), or endodontic therapy (n = 13, median = 1).
Compliance for completion of scaling and prophylaxis was
94.5% and for restorations, extractions, and endodontic ther-
apy was 76.9–78.7% (Table 2). By the time of the Oral
Medicine review, all necessary dental treatment was complet-
ed in the majority of patients (113/186, 60.8%). For the re-
maining 73 patients requiring further dental treatment, 42.5%
(31/73) of the completion forms were returned by their CB
dentist. As such, total compliance with the protocol including
completion of all required paperwork and all necessary dental
treatment was 77.4% (144/186).

Discussion

Comprehensive dental examination prior to RT is important
considering the reported rate of dental pathologies identified
prior to RT ranges from 49.5 to 97% [11–14]. In this study,
55.4% (103/186) of patients treated by their CB dentist had
dental pathology requiring dental treatment (other than scaling
and prophylaxis). Rosales et al. showed dental examination
and treatment prior to radiotherapy significantly decreased the
need for dental treatment after RT [13]. Their patient popula-
tion included 148 patients who did not have a dental exami-
nation prior to RT, while 209 patients did. The need for dental
treatment after RT in the examined vs. unexamined population
were substantially different as follows: restorations, 16.5% vs.
52%; extractions, 8.9% vs. 34.7%; and endodontic treatment,
10.8% vs. 41% [13].While dental screening and identification
of pathology are important components of the pre-RT evalua-
tion, completion of the proposed dental treatment is key as
compliance has been shown to be low in the HN radiation
population by Lockhart and Clark [11]. In their population
of 131 patients, only 19% of patients were compliant with
the proposed treatment before HN radiation [11]. In this study,
compliance with pre-RT dental examination and treatment
was 77.4%. One reason for higher compliance in this study
could be due to the direct instruction and communication with
the patient’s CB dentist which was not seen in other studies.

While RT must be delivered in a highly specialized facility,
often requiring extensive travel for patients, dental care can
generally be provided in a patient’s local community [15].
Traveling great distances for cancer treatment is associated
with increased physical symptoms and additional emotional
distress especially if there are time constraints [16]. The me-
dian distance traveled from home for radiation treatment was
46.5 miles. However, patients lived within a median distance
of 5.2 miles from their CB dentist. The majority (55.4%) of
the patients in this population had dental needs that require
multiple visits to their CB further adding to travel time and a
limited time window in which to complete them. Patients took

Table 1 Patient characteristics

Patient characteristics (N = 186)

Age (median [range]) 59.5 (28–87)

Gender

Male 70.4% (131/186)

Female 29.6% (55/186)

Tobacco

Current 8.6% (16/186)

Former 45.7% (85/186)

Never 45.7% (85/186)

Pack years (median [range]) 15 (0.13–137.5)

Cigars/pipe 4.8% (9/186)

Marijuana 3.2% (6/186)

Chewing tobacco 2.7% (5/186)

Alcohol consumption

Current 75.0% (138/184)

Former 13.0% (24/184)

Never 12.0% (11/184)

Drinks/week (median [range]) 6 (0.25–42)

Family history of cancer

Yes 65.2% (64/184)

No 34.8% (120/184)

OSCC 1.1% (2/183)

Smoking-related 45.8% (54/118)

Distance to dentist (mi.) 5.2 (0.03–66)

Distance to BWH (mi.) 46.45 (0.8–1457)

Denture-wearing 3.2% (6/186)

OSCC oral squamous cell carcinoma
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a median of 9 days to see their CB dentist for evaluation
leaving a median time of 18 days to have all necessary dental
treatment completed. This time would also ideally include
healing time for any extractions to reduce the risk of
osteoradionecrosis. Not only does going to a CB dentist re-
duce travel time but also has the added advantage of allowing
patients to continue their care with a dental provider with
whom they already have an established relationship.

While having the patient see their CB dentist can save time
and allow the patient to be more comfortable, many CB den-
tists may not have experience with treating patients with HN
cancer. Working together with the Oral Medicine service pro-
vides the CB dentist with the guidance and support to ensure
that the patient is receiving appropriate and optimal dental
care. For the majority of the reviews, the CB dentist’s findings
and treatment plans were confirmed, but it was not uncommon
to ask the CB dentist to reevaluate some aspect of the patient’s
case (n = 45). The review by an Oral Medicine specialist can
be done in a timely manner as the median time for review after
the CB dental evaluation was 1 week. While the DIG and
written letters were the primary source of communication be-
tween the Oral Medicine department and the CB dentists,
telephone calls and e-mail were also often utilized either for
more in depth discussions or to expedite communication. This
program was also more efficient when the CB dentist could
send the evaluation paperwork and radiographs electronically.
Not all CB dental offices were equipped to do this, which is a
potential reason for outliers for the timeline for the Oral
Medicine review (Fig. 2). Patients play a central role in this
program and can also lead to potential outliers for the timeline.
For example, patient barriers include lack of financial re-
sources or dental insurance and time constraints.

In this screening program, it is the role of the radiation
oncologist to provide the patients with the DIG and document
receipt in the electronicmedical record (EMR). According to a

Radia on
Start

Day 0

Day 9

Day 16

Day 27

Radia on
Consult

Dental
Examina on

Oral Medicine
Review

Fig. 1 Radiation timeline in
median days

Table 2 Treatment completion

Treatment

Radiographs

Proposed 186

Completed 163

Full mouth 86.6% (161/186)

Panoramic 49.0% (91/186)

Other 8.0% (15/186)

Compliance 87.6% (163/186)

Scaling and prophylaxis

Proposed 182

Completed 172

Compliance 94.5% (172/182)

Restorations

Proposed 157

Completed 107

Compliance 78.7% (48/61)

Extractions

Proposed 98

Completed 72

Compliance 76.9% (30/39)

Endodontic therapy

Proposed 18

Completed 10

Compliance 76.9% (10/13)

Reevaluate*

Proposed 45

Completed 4

Compliance 21.7% (5/23)

Returning treatment completion 42.5% (31/73)

Compliance 77.4% (144/186)

*Dentists who were asked to reevaluate possible pathology such as caries
or periapical radiolucencies
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previous study performed at DFCI, compliance of the radia-
tion oncologist with documenting a patient’s receipt of the
DIG in their EMR was only 53% [10]. For patients who had
documentation of receiving a DIG, 89% of these patient’s
dental evaluations were received by the Oral Medicine clinic
[10]. Due to low compliance of documentation of the DIG, it
cannot be confirmed if all HN cancer patients received the
DIG prior to RT. Additionally, some patients undergo surgery
prior to RT and may have severe trismus or other impairments
that make a dental evaluation challenging prior to post-
surgical RT. Another limitation of this study was the low com-
pliance of dentists returning the treatment completion form.
Dental treatment was not completed at the time of the Oral
Medicine review for 39.3% of patients (73/186) and dentists
were asked to return a treatment completion form for these
patients. Less than half of dentists (42.5%) who were asked to
complete this treatment completion form returned it. As such,
there is considerable missing data on whether or not recom-
mended treatment was completed, and therefore actual com-
pliance rates may be higher than reported. Additional efforts
and/or better mechanisms (e.g., new technologies) to follow-
up with CB dentists regarding treatment completion letter and
documentation could increase compliance with the program.
Patients with no CB dentist or those who were unable to iden-
tify one in a timely manner (n = 14) were seen in the BWH
Division of Oral Medicine and Dentistry for dental evaluation
and treatment. Additionally, patients who required urgent ini-
tiation of RT may have had limited time resulting in the need
to start cancer-directed treatment without completing all rec-
ommended components of the dental treatment plan.

In summary, the compliance with the pre-RT dental evalu-
ation protocol for HN cancer by the CB dentists was 77.4%.
Our dental evaluation program in collaboration with CB den-
tists has several advantages. Most patients completed neces-
sary treatments in a timely manner in collaboration with an
Oral Medicine specialist, and they had better access to care
because they could be treated in their community which is
often located at some distance from the hospital. Emphasis
on continuing education of community-based dentists on the
importance of pre-RT dental evaluation is vital to the success
of this protocol. Given the high compliance of CB dentists,
this pre-RT dental evaluation program could serve as a model
for other head and neck oncology centers.

Compliance with ethical standards

Conflict of interest Dr. Margalit reports personal fees from Galera
Therapeutics, outside the submitted work. The corresponding author is
in full control of the primary data and gives permission to the journal to
review if requested.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

References

1. American Cancer Society. https://cancerstatisticscenter.cancer.org/ -
!/. Accessed 2/16/18., in National Cancer Institute

2. Adelstein D, Gillison ML, Pfister DG, Spencer S, Adkins D, Brizel
DM, Burtness B, Busse PM, Caudell JJ, Cmelak AJ, Colevas AD,
Eisele DW, Fenton M, Foote RL, Gilbert J, Haddad RI, Hicks WL

Days

0

10

20

30

40

50

60

70

80

<5 10 15 20 >25

Fig. 2 Time for completion of
Oral Medicine review

Support Care Cancer (2019) 27:3331–3336 3335

https://cancerstatisticscenter.cancer.org/


Jr, Hitchcock YJ, Jimeno A, Leizman D, Lydiatt WM,Maghami E,
Mell LK, Mittal BB, Pinto HA, Ridge JA, Rocco J, Rodriguez CP,
Shah JP, Weber RS, Witek M, Worden F, Yom SS, Zhen W, Burns
JL, Darlow SD (2017) NCCN guidelines insights: head and neck
cancers, version 2.2017. J Natl Compr Cancer Netw 15(6):761–770

3. Ferris RL, Blumenschein G Jr, Fayette J, Guigay J, Colevas
AD, Licitra L, Harrington K, Kasper S, Vokes EE, Even C,
Worden F, Saba NF, Iglesias Docampo LC, Haddad R,
Rordorf T, Kiyota N, Tahara M, Monga M, Lynch M, Geese
WJ, Kopit J, Shaw JW, Gillison ML (2016) Nivolumab for
recurrent squamous-cell carcinoma of the head and neck. N
Engl J Med 375(19):1856–1867

4. Brunner M, Gore SM, Read RL, Alexander A, Mehta A, Elliot M,
Milross C, Boyer M, Clark JR (2015) Head and neck multidisci-
plinary team meetings: effect on patient management. Head Neck
37(7):1046–1050

5. Friedland PL, Bozic B, Dewar J, Kuan R, Meyer C, Phillips M
(2011) Impact of multidisciplinary team management in head and
neck cancer patients. Br J Cancer 104(8):1246–1248

6. Kelly SL, Jackson JE, Hickey BE, Szallasi FG, Bond CA (2013)
Multidisciplinary clinic care improves adherence to best practice in
head and neck cancer. Am J Otolaryngol 34(1):57–60

7. Hong CH et al (2010) A systematic review of dental disease in
patients undergoing cancer therapy. Support Care Cancer 18(8):
1007–1021

8. Jensen SB et al (2010) A systematic review of salivary gland
hypofunction and xerostomia induced by cancer therapies: manage-
ment strategies and economic impact. Support Care Cancer 18(8):
1061–1079

9. Nadella KR, Kodali RM, Guttikonda LK, Jonnalagadda A (2015)
Osteoradionecrosis of the jaws: clinico-therapeutic management: a
literature review and update. J Maxillofac Oral Surg 14(4):891–901

10. Margalit DN, Losi SM, Tishler RB, Schoenfeld JD, Ann
Fugazzotto J, Stephens J, Cebulski AL, Hammerstrand EL, Ma
L, Lopes HM, Haddad RI, Treister NS, Frustino JL (2015)
Ensuring head and neck oncology patients receive recommended
pretreatment dental evaluations. J Oncol Pract 11(2):151–154

11. Lockhart PB, Clark J (1994) Pretherapy dental status of patients
with malignant conditions of the head and neck. Oral Surg Oral
Med Oral Pathol 77(3):236–241

12. JhamBC, Reis PM,Miranda EL, Lopes RC, Carvalho AL, Scheper
MA, Freire AR (2008) Oral health status of 207 head and neck
cancer patients before, during and after radiotherapy. Clin Oral
Investig 12(1):19–24

13. Rosales AC et al (2009) Dental needs in Brazilian patients subjected
to head and neck radiotherapy. Braz Dent J 20(1):74–77

14. Brennan MT, Treister NS, Sollecito TP, Schmidt BL, Patton LL,
Mohammadi K, Long Simpson L, Voelker H, Hodges JS, Lalla RV
(2017) Dental disease before radiotherapy in patients with head and
neck cancer: Clinical Registry of Dental Outcomes in Head and
Neck Cancer Patients. J Am Dent Assoc 148(12):868–877

15. Jones AP, Haynes R, Sauerzapf V, Crawford SM, Zhao H, Forman
D (2008) Travel time to hospital and treatment for breast, colon,
rectum, lung, ovary and prostate cancer. Eur J Cancer 44(7):992–
999

16. Lightfoot N, Steggles S, Gauthier-Frohlick D, Arbour-Gagnon R,
Conlon M, Innes C, Bonsawin L, Merali H (2005) Psychological,
physical, social, and economic impact of travelling great distances
for cancer treatment. Curr Oncol 12(4):1–7

3336 Support Care Cancer (2019) 27:3331–3336


	Evaluation...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Study cohort
	Dental screening program
	Statistical analysis

	Results
	Demographics
	Timing and coordination of care
	Treatment and compliance

	Discussion
	References


