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ABSTRACT

Aim: To evaluate the dose sparing efficacy of intraoral customized stents in combination
with IGRT/VMAT in Head & Neck cancer patients.
Background: Despite advances in high-dose conformal radiotherapy (RT) techniques, adverse
effects (such as oral mucositis) during and after RT often require temporary suspension of
treatment and affect the quality of life in survivors. Intraoral customized stents can decrease
radiation doses in healthy tissues and minimize damage from radiations. At the best of
our knowledge the clinical impact of such devices in combination with VMAT (volumetric
modulated arc therapy) is not reported in the literature.
Cases description: Three Head & Neck cancer patients were submitted to image guided (IG)
RT/VMAT in their treatment protocol. Dose distribution with and without the use of an
intraoral stent was compared in each patient. Mean radiation doses proved to be lower in
all patients, especially in the subsite: oral cavity.
Conclusions: There are several reports on the efficacy of IS during RT for Head & Neck cancer.
Despite technological advances, the combination between high conformal RT and intraoral
stents could still play a role in the management of this kind of patients. This strengthens
the usefulness of the individualization of treatments and multidisciplinary approach.

© 2019 Greater Poland Cancer Centre. Published by Elsevier B.V. All rights reserved.

1. Background

The global incidence of Head & Neck (HN) cancers is 550,000."
In Europe, 250,000 people were affected by HN cancers in

* Corresponding author.

2012.% However, there are several geographic and demographic
epidemiological differences in the prevalence of different
types and primary location of HN cancers.>* Nowadays, radi-
ation therapy (RT) is the gold standard treatment for HN
cancers together with surgery and chemotherapy.” Incidence
of treatment related complications and side effects is still
relevant: these adverse events continue to be detrimental
for the patient’s health and quality of life.>” Oral mucositis,
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pain, xerostomia, taste changes, deafness, dysphagia, hoarse
voice, aspiration, and trismus often occur during and after
RT. Extensive surgery may involve multiple tooth extractions
and prosthetic rehabilitation by dental implants placement
could be difficult after RT because of the undefined risk
of osteoradionecrosis.®"'° Intensity-modulated radiation ther-
apy (IMRT) and volumetric modulated arc therapy (VMAT) have
been introduced to decrease irradiation toxicity in order to
allow the use of high and homogenous radiation doses to a
localized target volume with minimal effects on the surround-
ing non-involved tissues.''?

However, anatomical changes and positional variabil-
ity can lead to significant dosimetric differences between
planned and delivered dose distribution during IMRT.'® Image
guided (IGRT) and adaptive radiation therapies (ART) are use-
ful to limit these anatomical and dosimetric uncertainties.
Moreover, the IGRT technique is able to decrease the risk of
a geographical miss and reduce anatomical margins.

Despite the advancements of RT techniques, commensu-
rate dose delivering (especially for subsites in the oral cavity)
and adequate protection of normal critical tissues remain
challenging tasks because of the anatomical complexity of
the HN region. The use of intraoral customized stents (IS)
in combination with high-dose conformal RT techniques can
decrease radiation doses in healthy structures and minimize
the adverse effects of radiation.'* There is little evidence about
IS use in HN cancer patients treated with RT.'3° To the best
of our knowledge, only a recent case report investigated the
dosimetric analysis in the same patient treated with IMRT
with or without device with a doubled Computed Tomog-
raphy (CT) scan to determine its effectiveness in reducing
dose radiation.' No clinical reports regarding combination of
IGRT/VMAT in combination with IS are available in the litera-
ture.

2. Aim

We compared the VMAT dose distribution plans in a case
series with an adjacent site of cancer with and without a cus-
tom made IS in order to further reduce radiation doses in
healthy tissues.

2.1. Case descriptions

Between September 2015 and February 2017, three patients
affected by locally advanced H&N cancer were treated in
Radiotherapy, Dentistry & Oral Surgery and Otolaryngology
departments. Patients were evaluated by a multidisciplinary
team before starting the treatment protocol. The indication
for using an IS in adjunction to IGRT-VMAT was defined con-
sidering the cancer site and position. Informed consent before
beginning of oncologic treatments was obtained from each
patient or from his family according to the Declaration of
Helsinki.

A preventive clinical oral examination was performed in
the Dentistry & Oral Surgery Department before the start of
VMAT. The oral health of each patient was assessed with a
pre-RT dental care and oral hygiene instructions. Preventive

and palliative measures were also recommended in order to
prevent RT complications.

Intraoral stents were designed, adapted and delivered in
the same department. IS were entirely made of acrylic resin
and manufactured in cooperation with a dental technician.
Alginate impressions of the patient’s lower and upper jaws
were taken. The shape of the IS relied on the anatomic con-
figuration of the oral cavity of each patient. IS were fitted over
occlusal surfaces of dentate regions or over unaffected alveo-
larridges in order to assure a reliable position. The appropriate
mouth opening was planned according to the radiotherapist
advice and the maximum mouth opening possible for each
patient. This recording was made during a second appoint-
ment by fixing the upper and lower acrylic plates with the
use of base wax sheets for bite registration. In the definitive
IS the plates were linked by an acrylic wedge in the anterolat-
eral regions with a hole in the front to permit mouth breathing.
The tongue depressor was positioned as part of the lower plate
(Fig. 1). AIl IS were then adjusted before the beginning of RT
in order to avoid possible discomfort and sore spots during
treatment. Patients were carefully instructed how to wear the
IS and clean it after use.

All patients then underwent a CT-plan simulation with and
without the customized IS. Set up error and morphological
changes in patient’s anatomy, like tumor and normal tissue
variations as a result of RT, location and shape of target vol-
umes were daily estimated with IGRT with KV Cone Beam CT
to improve the precision of radiation delivery. Patients were
immobilized on a flat table in a supine position with head
and shoulders thermoplastic masks. GTV was defined using
both the radiological and clinical findings. Clinical and Plan-
ning Target Volume were defined in accordance with technical
guidelines for Head & Neck cancer of the Italian Associa-
tion of Radiation Oncology.>! PTV coverage criteria were set
according to the International Committee of Radiation Units
and Measurement 50 (Table 1). Organs at risk were delin-
eated with DAHANCA, EORTC, GORTEC, HKNPCSG, NCIC CTG,
NCRI, NRG Oncology and TROG consensus guidelines.>? Addi-
tional 3- and 5-mm margins were added to create a Planning
Risk Volume (PRV) for the brainstem and spinal cord. Dose
Volume Histograms (DVH) were calculated in order to eval-
uate the feasibility of the treatment plan according to the
dose constraints. Three rotational VMAT plans were generated
using one dual arc technique from 100° to —160°, from 180°
to —179° and from 170° to —150°, respectively. The collimator
angle was set at 5° and 10° using 6 MV photon beams com-
missioned for a Elekta Synergy with Agility linear accelerator
equipped with a 160-leaves multi-leaf collimator (MLC) and
kV Cone Beam CT (Elekta, Atlanta, GA, USA). Dose calculation
was performed with the Optimization Module of RayStation
V.7, Raysearch Laboratories, Stockholm, Sweden. VMAT sched-
ule are shown in Table 2. The VMAT dose distribution plans
were normalized such that 95% of the PTV was covered by
95% of the prescription dose with 2% of PTV that did not
receive more than 107%. Set up error, volumetric localization
of target volumes and organs at risk (OARs) and anatomical
changes were evaluated daily with IGRT-CBCT in all patients.
On-line correction was performed prior to each treatment to
align target volumes relative to treatment beams using sim-
ple couch shifts. VMAT dose distribution for different OARs:
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Fig. 1 - Intraoral stent. Clinical appearance of an IS in a patient with adenocarcinoma of minor salivary gland and hard
palate following partial maxillectomy (right side). Lateral (a) and frontal (b) view. Main features of an intraoral device can be
observed: acrylic plates fitting over alveolar ridges for support, the anterior acrylic wedge for displacement of jaws with a
centered hole to permit breathing and the tongue depressor as part of the lower plate.

Table 1 - PTV coverage criteria set according to International Committee of Radiation Units and Measumerent 50.

Patient (no.) Plan dose PTV® volume (cm?) Dose (Gy)©
D99 D98 D95 Average D50 D2 D1
1 With 1S? 155.14 61.88 62.83 64.08 66.25 66.35 68.66 69.22
Without IS 129.77 62.26 63.36 64.59 66.45 66.50 69.09 69.93
2 With IS 106.80 57.30 57.94 58.69 60.00 60.12 61.03 61.16
Without IS 102.30 57.46 58.00 58.92 60.16 60.24 61.39 62.16
3 With IS uncorrect 95.45 65.04 65.86 66.90 69.96 70.32 72.03 7217
Without IS 94.63 63.70 65.22 66.97 70.41 70.66 73.23 73.80
With IS correct 94.36 59.84 61.99 65.33 69.91 70.57 72.50 72.73

a IS: intraoral stent.
b PTV T: Planning Target Volume.
¢ Gy: Gray radiation dose absorbed by human tissue (dose).

Table 2 - Oncologic and treatment features of three HN cancer patients.

Patient Gender?® Age (y) Risk factors Primary Hystology TNM stage® Margins VMAT*® schedule

site of

H&N

cancer

PTV T4 PTV N©

18 M 72 Smoker Minory Adenocarcinoma  pT4/pNO R1 66Gy'/33fr /

salivary

gland/hard

palate

28 M 82 Smoker Nasal fossa Adenocarcinoma  cT4b/cNO / 64Gy/32fr /

38 M 63 Smoker/ Soft palate  Squamous cell cT1lc/cNO?  / 69.96 Gy/ 56.1Gy/33fr
alcohol carcinoma 33fr (SIBE)
consump-
tion

2 M: male.

b

TNM: tumor-node-metastasis (TNM) staging system.
VMAT: Volumetric modulated arc therapy.

PTV T: Planning Target Volume (tumor).

¢ PTV N: Planning Target Volume (lymph nodes).

f Gy: Gray, radiation dose absorbed by human tissue.
8 SIB: simultaneous integrated boost.

a n

oral cavity (tongue), mandible and parotid glands, were eval-
uated with and without IS in each patient according to the
same optimal PTV coverage. DVH detail analyses of PTV and
OAR (D99%, D98%, D95%, mean dose, D50%, D2% and D1%)

were compared to choose the most appropriate dose delivery
strategies.

All patients were affected by tumors located at the level
or above the hard palate in an anterior position in the middle
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third of the face. The oncologic and treatment features of them
are summarized in Table 2.

Patient #1: C.G. was diagnosed of adenocarcinoma of minor
salivary glands and hard palate in September 2015, the patient
was a smoker and was also affected by hypertension, obstruc-
tive sleep apnea syndrome and depressive disorder; he was
treated with sertraline, amlodipine and losartan. He under-
went a partial maxillectomy with selective lymphadenectomy
(I-11-111), temporalis musculofascial flap for reconstruction of
maxillary defect and post-operative VMAT in late 2015. The
patient was edentulous, no dental treatments were necessary
before RT.

Patient #2: R.S. was diagnosed of adenocarcinoma of left
nasal fossa in September 2015, was a smoker and was
in antihypertensive therapy (angiotensin-converting enzyme
inhibitors and amlodipine) and used acetylsalicylic acid fol-
lowing biologic aortic valve substitution. Following preventive
dental assessment, three teeth were extracted in both jaws
(1.4, 1.8, 4.6) due to extensive caries. Fluoride trays were
employed in this patient to prevent radiation induced caries.

Patient #3: S.V. was diagnosed of squamous cell carcinoma
of soft palate in November 2016, he had a history of smok-
ing and alcohol consumption and used acetylsalicylic acid
for hypertension primary prevention and dyslipidemia. Three
mandibular teeth (33.6, 3.4, 3.3) were extracted due to mucosal
trauma on the opposite edentulous jaw.

Patients #2 and #3 underwent exclusive curative VMAT. All
patients completed VMAT course as planned during multidis-
ciplinary meeting with no interruptions.

The radiation doses received by three OARs (oral cavity,
mandible and parotid glands) in each patient with and without
IS are reported in Table 3. The mean mouth opening obtained
with our IS in our series was 20 mm. The mean radiation doses
proved to be lower in all patients. The reduction was more rel-
evant for the subsite: oral cavity (tongue) where the calculated
mean radiation doses with/without IS were (Gy): 7.13/25.94
(patient #1) (Figs. 1 and 2), 1.73/5.02 (patient #2) and 27.81/29.25
(patient #3) (Fig. 3). Mean dose reduction regarding parotid
glands and mandible subsites was effectively less evident but
always respectful of dose constraints for the parotid glands
and mandible, except for patient #3. For this case, the IS was
employed as well because of better protection of the oral cavity
and mandible subsites (Table 3). It was generally easy for each
patient to wear IS appropriately before every fraction, except
for patient #3 who accidentally wore his device in a wrong
position at the beginning of treatment. This patient was eden-
tulous and had a mouth opening capability of more than 5cm,
he accidentally wore the IS by putting the maxillary eden-
tulous alveolar ridge on the edge of the buccal flange of the
IS instead of the maxillary base and furthermore moved the
tongue above instead of under the tongue depressor. A VMAT
plan was generated in order to evaluate the dosimetric impact
of incorrect positioning. In this patient, the mean dose to the
oral cavity was 35.77 Gy with IS misplaced, 29.25 Gy without
IS and 27.81 with IS correctly positioned (Table 3 and Fig. 3).
The patient was carefully assisted in properly wearing the IS
and completed treatment without other complications or mis-
fits. No specific IS-related side effects during RT were reported.
In particular no decubitus was observed during RT. Patients
were followed up during and after VMAT once a week and at

fixed times (1-3-6 months) after the end of treatment. Acute
toxicity, according to the RTOG classification®® was mainly rep-
resented by grade 2 (G2) mucositis during RT (all patients), one
patient showed skin erythema G1 (#1) and another one com-
plained about skin erythema and patchy moist desquamation
(G2) (#3); dysgeusia was reported just in one patient (#3). Xeros-
tomia was observed to be mild (G1) in two cases (patient #2-3)
during RT and remained stable or ameliorated during follow
up. In one patient (#1) xerostomia became moderate (G2) at
the end of RT; however, it slightly decreased (G1) within 14
days of the end of treatment. Late toxicity was represented by
xerostomia and dysgeusia in one patient (#1). Oral mucositis
was alleviated by the use of mucosal topic agents and rinses of
sodium bicarbonate solution in all patients. Mucosal coating
and lubricant agents as well as compounds of amino acids and
sodium hyaluronate were employed in two patients within
7-15 days since the beginning of RT (#2-3). Oropharyngeal
candidiasis affected one patient 15 days after the beginning
of RT (#2). This patient was treated with systemic flucona-
zole (200 mg/die for 5 days, then 100 mg/die for 10 days) with
complete resolution of symptoms and no relapse during con-
tinuation of RT. No radiation induced caries was detected in
patient #2 during the follow up period. No signs or symptoms
of osteoradionecrosis were detected during follow up in two
patients. A millimetric bone exposure in the premolar region
of maxillary alveolar ridge was observed 6 months after the
end of RT in patient #3. A traumatic etiology during eating
was hypothesized since the patient did not wear dentures. The
exposure was surgically removed under local anesthesia and
antibiotic therapy (875 mg amoxicillin + 125 mg clavulanic acid
orally twice a day from the day before surgical intervention
until day 6 after surgery) with piezoelectric surgical osteo-
plasty followed by primary wound closure with resorbable
sutures. No recurrence of bone exposure was observed during
follow up lasting for 8 months after surgical intervention.

With a median follow up of (15 months), two patients (#1
and #2) died. In particular, patient #1 died for distant spread
while in patient 2# a recurrence in the right posterior ethmoid
cells and medial orbital wall with endo-orbital invasion was
diagnosed 14 months after the end of RT. Patient #3 is alive
without evidence of recurrent disease.

3. Discussion

Despite advanced planning and delivery radiotherapy tech-
niques, treatment of HN cancer remains a challenge because
of elevated incidence of loco-regional recurrence and its
serious side effects. Previous studies report that the use of
intraoral stents, determining a physical spacer in the intraoral
space, reduce the doses to normal tissues in order to decrease
radio-induced toxicity.'*?32>2%.30 The protection of normal tis-
sue can be obtained by enhancing its displacement or by
shielding it./:1822.2426 However, usefulness of IS in shield-
ing normal tissues is a matter of debate because it does not
protect from back scattered radiation due to the metal alloy
used for their fabrication.'®3* Furthermore it also introduces
a major challenge in determining a correct dose distribution
because of considerable artifacts in CT images.>® In spite of
these considerations, together with a few available data in
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Table 3 - Radiation doses received by the oral cavity, mandible and parotid glands in three H&N cancer patients.

Patient (no.) Plan dose OARP ROI volume (cm?) Dose (Gy?)

D99 D98 D9 Average D50 D2 D1
With IS? Oral cavity 42.31 1.75 1.83 1.93 7.13 2.97 4435 46.44
Without IS Oral cavity 73.66 221 23 248 2594 1437  75.1 76.49
With IS Mandible 53.53 0.44 0.46 0.51 6.54 1.32 38.57 43381
Without IS Mandible 50.78 0.77 081 087 6.7 1.93 38.81 41.79
B With IS Parotid gland left 31.74 072 076 085 347 2.28 12.04 12.84
Without IS Parotid gland left 30.49 0.7 073 081 298 2.04 9.45 10.02

with IS parotid gland right ~ 36.63 076 0.83 095 435 2.46 14.08 153
Without IS Parotid gland right ~ 34.75 0.84 089 1.01 446 2.65 14.07 15.21

With IS Oral cavity 70.9 0.58 059 061 173 1.25 8.54 11.2
Without IS Oral cavity 100.92 047 049 054 502 1.46 41.13 49.77
With IS Mandible 75.82 019 021 027 246 0.8 17.04 18.41
Without IS Mandible 75.18 027 029 035 256 0.96 17.01 18.31
2 With IS Parotid gland left 23.28 04 041 045 233 1.09 10.54 11.93
Without IS Parotid gland left 22.43 0.4 042 046 22 1.09 10.22  11.31

With IS Parotid gland right ~ 30.76 038 04 0.44 229 1 10.88 116
Without IS Parotid gland right ~ 30.23 038 04 044 224 1 10.62  11.37
With IS no correct  Oral cavity 74.86 712 725 795 3577 2852 7012 7043
Without IS Oral cavity 70.17 726 742 812 29.25 2191 70.01 70.36
With IS correct Oral cavity 75.12 709 725 7.89 2781 19.4 69.76  70.01
With IS no correct  Mandible 49.82 552 577 652 2776 22.6 65.69 67.27
Without IS Mandible 45.06 5.6 591 73 30.62 2732 6592 67.23
With IS correct Mandible 49.68 554 583 6.6 27 2117 64.63 66.72
3 With IS no correct  Parotid gland left 15.44 822 842 894 2376 18.38 55.35 56.36
Without IS Parotid gland left 15.49 8.02 83 8.87 25.76 19.85 57.84 59.17
With IS correct Parotid gland left 13.08 826 842 89 2681 20.79 5739 58.38
With IS no correct  Parotid gland right = 14.71 6.22 64 6.92 2471 18.87 55.01 55.72
Without IS Parotid gland right  14.76 6.16 636 683 256 21.26 56.53 57.85
With IS correct Parotid gland right 11 6.63 6.85 747 2816 2395 58.03 58.99

IS: intraoral stent.

OAR: organ at risk (contourned).

¢ ROLI: region of interest (dimension).

Gy: Gray radiation dose absorbed by human tissue (dose).

Fig. 2 - Dose distribution analysis. CT scan with dose distribution for IGRT-VMAT planning of the same patient as in Fig. 1
wearing (a) or not (b) an intraoral stent, respectively. The displacement of the contoured OAR: oral cavity (i.e. body of tongue
green line) is evident when the stent is employed (a). The red colored area indicates the planned target volume. (For
interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

terms of efficacy,!’-182224-26 some concerns remain about the
use of shielding IS during RT for HN cancers, especially in asso-
ciation with conformational RT techniques (e.g. IMRT, VMAT).
Another favorable feature of the combination of IS and con-
formational RT techniques is the stabilization of the patient’s
position during a multiple-sessions treatment. This combina-
tion seems significantly associated with reduced interfraction
setup errors during IMRT.'®?/28 In our series, we evaluated
the DVHs in order to compare the dosimetric analysis in
IGRT-VMAT planning with and without the employment of
customized IS in the RT of H&N cancers. Since we were mainly
interested in the adverse effects of radiation affecting the oral
environment not involved by cancer, three specific OARs were

contourned (oral cavity, mandible, parotid glands). In our case
series the combination of IS plus IGRT/VMAT determined a
reduction of radiation doses in healthy tissues: the extent of
reduction depending on cancer site and correct stent position.
As Najar reported, the dose reduction may not be observed in
some clinical conditions, such as tumors involving structures
near both jaws or large nodes and oropharyngeal cancers. In
these situations, the jaw separation is less evident as it moves
posteriorly so the biological benefit of IS is smaller.’® Consid-
ering the mechanism of action of IS, we were not surprised by
the fact that the reduction was more relevant in the subsite
nearer tumor (i.e. oral cavity). However, a slight reduction in
mean radiation doses was also achieved in the other two OARs
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Fig. 3 - Dose distribution analysis. CT scan with dose distribution for IGRT-VMAT planning of the patient with squamous
cell carcinoma of soft palate wearing incorrectly (a), correctly (b) or not wearing (c) an intraoral stent, respectively. The
unfavorable displacement of the body of tongue when the device is wrongly worn can be seen. In this case the entire upper
surface of the body of tongue was included in the planned target volume (red colored area) (a). (For interpretation of the
references to color in this figure legend, the reader is referred to the web version of this article.)

considered. The correct position of such devices is important
for the daily reproducibility of RT.?” We found that an inappro-
priate positioning of these devices can lead to an increase in
dose to OAR, too. This was possible thanks to the use of CBCT
performed daily before each treatment session. A wrong place-
ment of IS determined an increase in mean radiation dose to
the oral cavity which outstood the mean radiation dose asso-
ciated with the absence of IS in one patient. Our experience
suggests that daily assessment of patient position and appro-
priate matching to treatment plan is crucial, especially when
using IS.

Mucositis is one of the most common radio-induced toxici-
ties: some authors reported taste alteration improvement and
a decreased incidence and severity of mucositis and xerosto-
mia with the use of IS, probably determined by the maxilla
and the parotid glands exclusion from the radiation field.?>?

IS were found to be effective in reducing incidence
or delaying the occurrence of severe mucositis®!820-22
salivary alterations,”>?>?>  trismus,'®?* dysgeusia,??4%°
dysphagia,’*?> dental caries, pain?* and in providing better
scores in quality of life tests.”®> According to the existing
data, in our patients, the acute radiation toxicity was mild or
moderate; we did not observe any signs or symptoms of third
grade toxicity. No interruptions of treatment occurred in our
series.

Since this study took place in a national health service
hospital, we were also interested in cost effectiveness of
the implementation of advanced highly conformal RT tech-
niques with IS. IS are custom made prosthetic devices; they
can be obtained with easily and rapidly in office procedures.
They are low cost devices as made entirely with acrylic
material. So, they can be a suitable dose sparing aid in our
setting. Nowadays, definitive indications regarding IS use are
not defined yet, even if some authors pointed out that they
could be useful in the irradiation of tongue or nasophar-
ynx cancers,420:21.23.27-30 The lower incidence of HN cancers

located above the hard palate in the middle third of the face
should be taken into account. Indeed, the global incidence of
nasopharynx cancers is reported to be almost 3 times lower
than cancers affecting the oral cavity and lip.!

4, Conclusions

To the best of our knowledge, there is little clinical experi-
ence regarding the efficacy of IS in combination with highly
conformal RT techniques and, specially, IGRT/VMAT.416.27,28
Dosimetric data with experimental oral phantoms revealed
promising results regarding the protection from oral mucosi-
tis in combination with IMRT-VMAT and IS.® Since RT is a
fundamental and frequent treatment modality in H&N cancer
management,’ great advances have been made in the devel-
opment of highly conformal RT techniques, such as IMRT'?
and VMAT.?”3® Nevertheless, several RT side effects continue
to deteriorate the quality of life of HN cancer patients dur-
ing and after treatment. We observed that the combination of
IS and VMAT was able to further diminish radiation doses to
OARs. This permitted a better tolerance to treatment with no
need for suspension. However, our experience suggests that
correct positioning of such devices is crucial in determining
the desired dose sparing effect to normal critical tissues. A
significant impairment of functions related to the oral cav-
ity (e.g. chewing, swallowing, talking) is strongly associated
with cancer therapy.>® The combination of IS with highly
conformal RT techniques could be of some help in reducing
adverse effects of RT and spare oral hard and soft tissues that
could be more safely manageable also in terms of subsequent
prosthetic rehabilitation and dental implant placement. This
results in enhanced masticatory function and better quality
of life.*? Further studies are needed to define the significance
of the benefit of intraoral stents in sparing adjacent OARs by
decreasing the related radiotherapy toxicity and to establish
which HN cancers could better benefit from IS use.


https://doi.org/10.1016/j.rpor.2019.07.012

REPORTS OF PRACTICAL ONCOLOGY AND RADIOTHERAPY 24 (2019) 491-498

497

Financial disclosure

None declared.

Conflict of interest

None declared.

REFERENCES

10.

11.

12.

13.

. Global Burden of Disease Cancer Collaboration, Fitzmaurice

C, Allen C, Barber RM, et al. Global, regional, and national
cancer incidence, mortality, years of life lost, years lived with
disability, and disability-adjusted life-years for 32 cancer
groups, 1990 to 2015: a systematic analysis for the global
burden of disease study. JAMA Oncol 2017;3:524.

. Gatta G, Botta L, Sdnchez M]J, et al. EUROCARE Working

Group. Prognoses and improvement for head and neck
cancers diagnosed in Europe in early 2000s: the EUROCARE-5
population-based study. Eur J Cancer 2015;51(15):2130. Epub
2015 Sep 26.

. Bray F, Ren JS, Masuyer E, Ferlay J. Global estimates of cancer

prevalence for 27 sites in the adult population in 2008. Int ]
Cancer 2013;132(Mar (5)):1133-45. Epub 2012 Jul 26.

. Lambert R, Sauvaget C, de Camargo Cancela M,

Sankaranarayanan R. Epidemiology of cancer from the oral
cavity and oropharynx. Eur ] Gastroenterol Hepatol 2011;23(Aug
(8)):633-41.

. Lee N, Puri DR, Blanco AI, Chao KS. Intensity-modulated

radiation therapy in head and neck cancers: an update. Head
Neck 2007;29(4):387.

. Eliyas S, Porter R, Briggs P, Patel RR. Effects of radiotherapy to

the jaws 1: the scale of the problem. Eur ] Prosthodont Rest Dent
2013;21(4):161-9.

. Rahman S, Maillou P, Barker D, Donachie M. Radiotherapy

and the oral environment - the effects of radiotherapy on the
hard and soft tissues of the mouth and its management. Eur ]
Prosthodont Rest Dent 2013;21(2):80-7.

. Eliyas S, Al-Khayatt A, Porter RWJ, Briggs P. Dental extractions

prior to radiotherapy to the jaws for reducing
post-radiotherapy dental complications. Cochrane Database
Syst Rev 2013;(2),
http://dx.doi.org/10.1002/14651858.CD008857.pub2. Art. No.:
CDO008857.

. Anderson L, Meraw S, Al-Hezaimi K, Wang HL. The influence

of radiation therapy on dental implantology. Implant Dent
2013;22(1).

National Cancer Institute. Oral complications of chemotherapy
and head/neck radiation (PDQ") — Health Professional Version;
2016.

Gupta T, Agarwall J, Jain S, et al. Three-dimensional
conformal radiotherapy (3D-CRT) versus intensity modulated
radiotherapy (IMRT) in squamous cell carcinoma of the head
and neck: a randomized controlled trial. Radiother Oncol
2012;104:343-8,
http://dx.doi.org/10.1016/j.radonc.2012.07.001.

Nutting CM, Morden JP, Harrington K], et al. Parotid-sparing
intensity modulated versus conventional radiotherapy in
head and neck cancer (PASSPORT): a phase 3 multicentre
randomized controlled trial. Lancet Oncol 2011;12:127-36,
http://dx.doi.org/10.1016/S1470-2045(10)70290-4.

Reali A, Anglesio SM, Mortellaro G, et al. Volumetric and
positional changes of planning target volumes and organs at
risk using computed tomography imaging during

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

intensity-modulated radiation therapy for head-neck cancer:
an “old” adaptive radiation therapy approach. Radiol Med
2014;119(Sep (9)):714-20,
http://dx.doi.org/10.1007/s11547-014-0386-z. Epub 2014 Feb 8.
Verrone JR, Alves Fde A, Prado JD, et al. Impact of intraoral
stent on the side effects of radiotherapy for oral cancer. Head
Neck 2013;35(jul (7)):E213-7,
http://dx.doi.org/10.1002/hed.23028. Epub 2012 Jun 19.
Verrone JR, Alves FA, Prado JD, et al. Benefits of an intraoral
stent in decreasing the irradiation dose to oral healthy tissue:
dosimetric and clinical features. Oral Surg Oral Med Oral Pathol
Oral Radiol 2014;118(Nov (5)):573-8,
http://dx.doi.org/10.1016/j.0000.2014.08.008. Epub 2014 Aug
17.

Nayar S, Brett R, Clayton N, Marsden J. The effect of a
radiation positioning stent (IS) in the reduction of radiation
dosage to the opposing jaw and maintenance of mouth
opening after radiation therapy. ] Eur ] Prosthodont Restor Dent
2016;24(Jun (2)):71-7.

Mantri SS, Bhasin AS. Preventive prosthodontics for head and
neck radiotherapy. J Clin Diagn Res [serial online]
2010;4(August):2958-62 [cited: 2010 August 31].

Kaanders JH, Fleming TJ, Ang KK, Maor MH, Peters LJ. Devices
valuable in head and neck radiotherapy. Int ] Radiat Oncol Biol
Phys 1992;23(3):639-45. PMID: 1612965.

Hollows P, Hayter JP, Vasanthan S. The Leicester radiotherapy
bite block: an aid to head and neck radiotherapy. Br J Oral
Maxillofac Surg 2001;39(Feb (1)):49-51.

Qin WJ, Luo W, Lin SR, et al. Sparing normal oral tissues with
individual dental stent in radiotherapy for primary
nasopharyngeal carcinoma patients [Article in Chinese]. Ai
Zheng 2007;26:285-9.

Goel A, Tripathi A, Chand P, Singh SV, Pant MC, Nagar A. Use
of positioning stents in lingual carcinoma patients subjected
to radiotherapy. Int J Prosthodont 2010;23:450-2.

Wang RR, Olmsted LW. A direct method for fabricating
tongue-shielding stent. J Prosthet Dent 1995;74(Aug (2)):171-3.
Mall P, Chand P, Singh BP, Rao J, Siddarth R, Srivastava K.
Effectiveness of positioning stents in radiation-induced
xerostomia in patients with tongue carcinoma: a randomized
controlled trial. Int ] Prosthodont 2016;29(Sep-Oct (5)):455-60,
http://dx.doi.org/10.11607/ijp.4499.

Yangchen K, Siddharth R, Singh SV, et al. A pilot study to
evaluate the efficacy of cerrobend shielding stents in
preventing adverse radiotherapeutic effects in buccal
carcinoma patients. J Cancer Res Ther 2016;12:314—7.

Rocha BA, Lima LMC, Paranaiba LMR, et al. Intraoral stents in
preventing adverse radiotherapeutic effects in lip cancer
patients. Rep Pract Oncol Radiother 2017;22(Nov-Dec (6)):450-4,
http://dx.doi.org/10.1016/j.rpor.2017.08.003. Epub 2017 Sep 1.
Khan Z, Abdel-Azim T. A direct technique to fabricate an
intraoral shield for unilateral head and neck radiation. J
Prosthet Dent 2014;112(Sep (3)):689-91,
http://dx.doi.org/10.1016/j.prosdent.2014.01.013. Epub 2014
Mar 24.

Doi H, Tanooka M, Ishida T, et al. Utility of intraoral stents in
external beam radiotherapy for head and neck cancer. Rep
Pract Oncol Radiother 2017;22(Jul-Aug (4)):310-8,
http://dx.doi.org/10.1016/j.rpor.2017.03.002. Epub 2017 May 8.
Liu XQ, Luo W, Lin SR, Liu MZ. Placement repeatability of
individual oral stent used in radiotherapy of nasopharyngeal
carcinoma [Article in Chinese]. Ai Zheng 2009;28:1103-7.
Bodard A, Racadot S, Salino S, Pommier P, Zrounba P,
Montbarbon X. A new, simple maxillary-sparing tongue
depressor for external mandibular radiotherapy: a case
report. Head Neck 2009;31:1528-30.

Fujita M, Tamamoto M, Hirokawa Y, et al. Experimental and
clinical studies on dose reduction effects of spacers in


https://doi.org/10.1016/j.rpor.2019.07.012
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0205
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0210
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0215
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0220
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0225
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0230
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0235
dx.doi.org/10.1002/14651858.CD008857.pub2
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0245
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0250
dx.doi.org/10.1016/j.radonc.2012.07.001
dx.doi.org/10.1016/S1470-2045(10)70290-4
dx.doi.org/10.1007/s11547-014-0386-z
dx.doi.org/10.1002/hed.23028
dx.doi.org/10.1016/j.oooo.2014.08.008
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0280
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0285
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0290
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0295
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0300
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0305
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0310
dx.doi.org/10.11607/ijp.4499
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0320
dx.doi.org/10.1016/j.rpor.2017.08.003
dx.doi.org/10.1016/j.prosdent.2014.01.013
dx.doi.org/10.1016/j.rpor.2017.03.002
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0340
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0345
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350

498

REPORTS OF PRACTICAL ONCOLOGY AND RADIOTHERAPY 24 (2019) 491-498

31.

32.

33.

34.

interstitial brachytherapy for carcinoma of the mobile
tongue. Oral Surg Oral Med Oral Pathol 1993;76:797-803.
Merlotti A, Alterio D, Vigna-Taglianti R, et al. Technical
guidelines for head and neck cancer IMRT on behalf of the
Italian association of radiation oncology - head and neck
working group. Italian Association of Radiation Oncology.
Radiat Oncol 2014;9(Dec):264,
http://dx.doi.org/10.1186/513014-014-0264-9. PMID: 25544268.
Brouwer CL, Steenbakkers R], Bourhis J, et al. CT-based
delineation of organs at risk in the head and neck region:
DAHANCA, EORTC, GORTEC, HKNPCSG, NCIC CTG, NCRI, NRG
Oncology and TROG consensus guidelines. Radiother Oncol
2015;117(Oct (1)):83-90,
http://dx.doi.org/10.1016/j.radonc.2015.07.041. Epub 2015 Aug
13. PMID: 26277855.

Cox JD, Stetz ], Pajak TF. Toxicity criteria of the Radiation
Therapy Oncology Group (RTOG) and the European
Organization for Research and Treatment of Cancer (EORTC).
Int J Radiat Oncol Biol Phys 1995;31(Mar (5)):1341-6.

Reitemeier B, Reitemeier G, Schmidt A, et al. Evaluation of a
device for attenuation of electron release from dental
restorations in a therapeutic radiation field. ] Prosthet Dent
2002;87(Mar (3)):323-7.

35.

36.

37.

38.

39.

40.

Fuller CD, Diaz I, Cavanaugh SX, Eng TY. In vivo dose
perturbation effects of metallic dental alloys during head and
neck irradiation with intensity modulated radiation therapy.
Oral Oncol 2004;40:645-8.

Kamomae T, Itoh Y, Okudaira K, et al. Dosimetric impact of
dental metallic crown on intensity-modulated radiotherapy
and volumetric-modulated arc therapy for head and neck
cancer. ] Appl Clin Med Phys 2016;17(Jan (1)):234-45.

Cui T, Ward MC, Murray EJ, et al. 7-year institutional
experience in dosimetric quality improvement for
oropharyngeal cancer: progress to date. Int ] Radiat Oncol Biol
Phys 2017;99(2):E331.

Ward MC, Cui T, Joshi NP, et al. One-size does not fit all:
planning objectives with IG-VMAT for oropharynx cancer and
guidelines by clinical context. Int ] Radiat Oncol Biol Phys
2017;99(2):E381.

Epstein JB, Thariat J, Bensadoun RJ, et al. Oral complications
of cancer and cancer therapy from cancer treatment to
survivorship. CA Cancer J Clin 2012;62:400-22.

Depprich R, Naujoks C, Lind D, et al. Evaluation of the quality
of life of patients with maxillofacial defects after
prosthodontic therapy with obturator prostheses. Int J Oral
Maxillofac Surg 2011;40(Jan (1)):71-9. Epub 2010 Oct.


https://doi.org/10.1016/j.rpor.2019.07.012
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0350
dx.doi.org/10.1186/s13014-014-0264-9
dx.doi.org/10.1016/j.radonc.2015.07.041
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0365
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0370
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0375
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0380
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0385
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0390
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0395
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400
http://refhub.elsevier.com/S1507-1367(19)30062-8/sbref0400

	Are intraoral customized stents still necessary in the era of Highly Conformal Radiotherapy for Head & Neck cancer? Case s...
	1 Background
	2 Aim
	2.1 Case descriptions

	3 Discussion
	4 Conclusions
	Financial disclosure
	Conflict of interest

	References

