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ABSTRACT

INTRODUCTION: Radiation-induced oral mucositis (RIOM) is one of the most common complications in head and neck cancer (HNC) patients
and is thought to occur through oxidative stress. Selenium(Se) has attracted tremendous interest because of its importance as an antioxidant and anti-
inflammatory agent.

OBJECTIVES: Evaluating the effectiveness of Se in the prevention of radiation-induced oral mucositis(OM).

PATIENTS AND METHODS: A randomized controlled clinical study was conducted on forty head and neck cancer patients undergoing
radiotherapy at the Department of Clinical Oncology, Faculty of medicine, Alexandria University, Egypt. Patients were assigned , equally, to either
control group who received conventional preventive medications or test group who received 200 mg of selenium twice daily along with the
conventional preventive medications. All patients were clinically evaluated for OM severity (objective assessment) and pain (subjective assessment)
at day 1 of radiotherapy, day 14, day21 and day 42.

RESULTS: There was no significant difference comparing control and test groups regarding severity of OM and mean pain score during the four
times of assessment.

CONCLUSION: The administration of Se supplementation during radiotherapy has no effect on OM severity and its related pain when assessed by
World Health Organization (WHO) scale and visual analogue scale(VAS) ,respectively.
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INTRODUCTION

Cancer starts by changes (mutations) to the DNA within
cells, by instructing a healthy cell to make mistakes while
repairing DNA errors, allowing its rapid growth . This
creates many new cells that all have that same mutation, if
the spread is not controlled, it can result in death (1).

The annual incidence of head and neck cancers worldwide is
more than 650,000 cases with around 330,000 deaths each
year (2).

Chemotherapy and radiotherapy are preferred
treatment modalities for cancer. Although both treatments
have good cure rates during the early stages, these
treatments can lead to functional impairments (3).
Radiotherapy has irreversible side effects on the oral mucosa
such as OM, xerostomia along with added risk of
osteoradionecrosis (4,5).

OM has impacts on the quality of life, morbidity and
mortality (6).

Selenium, is an essential trace element .It is
considered a potent antioxidant , it forms an essential
component  of important  antioxidant ~ enzymes
(selenoenzymes) such as glutathione peroxidase (GPx)
family , which is involved in regulating oxidative processes
and cell membrane protection (7), and is thoughtto be
amajor defense in low-level oxidative stress . These
selenoenzymes catalyze the reduction of hydroperoxides and
lipid peroxides to their corresponding alcohols and water
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with reduced glutathione (GSH) as the electron donor(8) .It
also plays an important role as an anti-inflammatory agent by
tightly regulating the expression of pro-inflammatory genes in
immune cells and improves the function of immune-
component cells (9).

Selenium substitution has been shown to improve
phagocytosis, natural killer cell (NK) activity, expression of
IL-2 receptors and T cell proliferation as well as
immunoglobulin synthesis (10,11).

Regarding OM, some studies have shown that
antioxidants can reduce OM severity (12). Ameri et al (2016)
suggested that Se may be beneficial in preventing radiation-
induced oral mucositis RIOM (13).

Therefore, the objective of this study was to
investigate the effectiveness of Se in the prevention of
radiation-induced OM . The null hypothesis is that Se has no
effect in the prevention of RIOM.

PATIENTS AND METHODS

1-Participants and Study design:

This randomized parallel controlled clinical trial was
conducted on forty head and neck cancer (HNC) patients
who were going to receive radiotherapy. Patients were
recruited from the outpatient clinic of the Department of
Clinical Oncology, Faculty of Medicine, Alexandria
University, during the period between March 2018 and
February 2019. The study was approved by the Research
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Ethics committee of the Faculty of Dentistry, Alexandria
University, Egypt (IRB NO: 00010556-I0RG0008839). A
written consent was obtained from all patients after clearly
explaining the details of the study.

The control group comprised twenty patients who
were given conventional preventive medications (13) from
day 1 of radiotherapy to six weeks after, that included: 20
drops of nystatin every three hours, a chewable tablet of
sucralfate 500 mg every eight hours and mouth washes
containing 10cc chlorhexidine 0.02% plus 10cc diluted
povidone iodine every three hours. The test group included
twenty patients who were given selenium tablets (200 mg)
twice daily from day one of radiotherapy to six weeks after,
beside the conventional preventive medications.

2- Sample size

A sample size of twenty patients per group (number of
groups = 2) (total sample size = 40 patients) was the enough
required sample to detect a standardized effect size of 0.925
change in the primary outcome (14,15), as statistically
significant with 80% power and at a significance level of
95% (accepted a of 0.05).

The sample size was calculated using G Power version
3.1.9.2 (16).

3-Criteria for patient selection

The following inclusion criteria were applied: both sexes
were included, patients between 30 and 55 years old who
were going to receive radiotherapy. None of these patients
had received chemotherapy concomitant to radiotherapy
four weeks before the study. All patients were taking
approximately 2 Gy daily dose of radiation, five days per
week, for six continuous weeks or more (17) . Patients who
were smokers, alcohol consumers, pregnant and lactating
women were excluded. Patients who were suffering from
any other systemic diseases or eating spicy and hard food
were also excluded.

Randomization in four blocks of ten patients was
used to ensure a balanced allocation of eligible patients in
the control and test arms. The random allocation sequence
was generated using a computer-generated randomized list
to achieve allocation concealment. Randomization was
performed by an examiner who was not involved in the
study. All patients in this study were masked to the type of
treatment. All subjects were analyzed in an intention-to-treat
manner.
4-Clinical evaluation
Before radiotherapy, detailed medical and dental history
were obtained and all patients were subjected to thorough
intraoral examination to check for and remove any septic
foci. All patients were clinically evaluated four times: day 1
(base line), day 14, day 21 and day 42, using the two
following measurements:

OM severity (objective assessment) using the WHO
grading system. Based on clinical features of every patient
(ability to drink and eat) as well as the presence of lesions
(ulcers, erythema). The measurements were categorized to
Grade I: asymptomatic or mild erythema and soreness, Grade
Il: moderate erythema and ulcerations (solid food tolerated),
Grade Il1: confluent ulceration (liquid diet only tolerated) and
Grade IV: oral alimentation impossible (18,19).

Discomfort and pain severity were recorded using
the VAS (subjective assessment) (20). Using a ruler, the score
was determined by measuring the distance (mm) on the 100-
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mm line between the “no pain” anchor and the patient's mark,
providing a range of scores from 0-100 mm as no pain (0-4
mm), mild pain (5-44 mm), moderate pain (45-74 mm), and
severe pain (75— 100 mm) Patients were asked to assign a
numerical score on the scale verbally to rate their pain
intensity, and the number was recorded (21).
5-Statistical analysis of the data
Data were fed to the computer and analyzed using IBM SPSS
software package version 20.0. (Armonk, NY: IBM Corp)
Qualitative data were described using number and percent.
The Kolmogorov-Smirnov test was used to verify the
normality of distribution. Quantitative data were described
using range (minimum and maximum), mean, standard
deviation, median and IQR. Significance of the obtained
results was judged at the 5% level.
The used tests were:
1 - Chi-square test
For categorical variables, to compare between different
groups.
2 - Fisher’s Exact or Monte Carlo correction
Correction for chi-square when more than 20% of the cells
have expected count less than 5.
3 - Student t-test
For normally distributed quantitative variables, to compare
between two studied groups.
4 - Mann Whitney U test
For abnormally distributed quantitative variables, to compare
between two studied groups.
5 - Friedman test
For abnormally distributed quantitative variables, to
compare between more than two periods or stages and Post
Hoc Test (Dunn's) for pair wise comparisons.

RESULTS
A total of forty out of fifty two patients participated in the
present study, three discontinued and nine patients were
dismissed. All patients were clinically evaluated at day lof
radiotherapy, day 14, day 21 and day 42 for OM, and pain
severity.

Data were collected, tabulated and analyzed as in
the following tables:
Table 1 (sex & age)
Table 1 shows the age and the sex of the two groups, age in
the group | (control group) ranged from 33 to 55 years with
a mean of 45.45 +6.75, while in group Il (test group) age
was ranged from 38 to 55 years with a mean of 47.10 £5.74.
No significant difference was found between the two groups
(P=0.410).
Sex
In group | , 65% were males and 35 % were females, while in
group 11, 60% were males and 40% were females. No significant
difference was found between the two groups (p=0.744).
Clinical results
1-Regarding OM severity
Table 2, figure 1 show the comparison between the two
studied groups according to objective assessment by the
WHO on day 1, day 14, day 21 and day 42. Day 1, both
groups showed grade 0 OM (P=0). On day 14 regarding
control group 17 patients showed grade 0 OM while, 3
patients showed grade | OM and in the test group 15 patients
showed grade 0 OM and 5 patients showed grade 1
OMP=0.695). On day 21, in the control group, 3 patients
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showed grade 0 OM, 10 patients showed grade 1 OM and 7
patients showed grade Il OM. In test group, 4 patients
showed grade 0 OM, 12 patients showed grade | OM and 4
patients showed grade Il OM (P=0.683). On day 42, in the
control group 6 patients showed grade 1 OM, 10 patients
showed grade |1 OM and 4 patients showed grade 111 OM. In
test group 1 patient showed grade 0 OM , 5 patients showed
grade | OM, 11 patients showed grade Il OM and 3 patients
showed grade 111 OM (P=1.000).

Regarding the P values of OM severity there was
no significant difference between the two groups.
Figures (3, 4) show dry ulcerated borders of the mouth,
mucosal erythema, ulcers and atrophic and coated tongue at
day 42 for patients from the two groups.
2-Regarding VAS
Table 3, figure 2 show comparison between the two groups
using VAS.
On day1 in both control and test groups, VAS was 0.0 £ 0.0
and (P=1.000).
On day 14 the control group exhibited a mean of 0.35+ 0.88
while in test group, it was 0.55+1.23. (P=0.640).
On day 21 the control group had a mean VAS of 3.15+2.60
while in test group it was 3.10+2.29 (P=0.968).
On day 42 the control group had a mean VAS of 5.80+£3.07
while in test group, it was 6.20+ 3.0.(P=0.698)
Regarding the P value of VAS score, there was no
significant difference between the two groups.

Table (1): Comparison between the two studied groups
according to demographic data.
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x2: Chi square test MC: Monte Carlo
FE: Fisher Exact
p: p value for comparing between the studied groups

Statistically significant at p value < .05.

Table (3): Comparison between the two groups according to
the visual analogue scale (VAS).

Control

VAS (= 20)

Sex
Male
Female

Day 1
Min. —
Max.
Mean +
SD.
Median

(IQR)

0.0-0.0

0.0+0.0 0.0+0.0

0.0 0.0

Age
(years)
Min. —
Max. 33.0-55.0
Mean 45.45

SD. 6.75

x?: Chi square test t: Student t-test

p: p value for comparing between the studied groups
Statistically significant at p value <.05

Table (2): Comparison between the two groups according to
severity of oral mucositis.

OBJ ASS OF E?Sf,}f"
WHO o5
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Day 14
Min. -
Max.

Mean *
SD. 0.35+ 0.88

Median 0.0 (0.0-

0.0-3.0 0.0-5.0

0.55+1.23
0.0 (0.0—-

(IQR) 0.0) 0.50)

Day 21
Min. —

Max. 0.0-8.0 0.0-8.0

g"[‘;a” * 3.15+2.60 | 3.10+2.29
Median | 2.50 (LO- | 3.0 (L50-
(IQR) 5.50) 5.0)

Test Group 2
(n = 20) x

Day 42
Min. —
Max.
g"[‘;a” * | 5802307 | 620£30
Median 6.50 (3.0 - 7.0(3.0-
(I0R) 8.0) 8.50)

1.0-10.0 0.0-10.0

U: Mann Whitney test
p: p value for comparing between the studied groups
Statistically significant at p value < .05
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Figure (1):Comparison between the two groups according
to severity of oral mucositis.
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=

1
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Figure (2):Comparison between the two groups according
to VAS

0

Figure (4) : O.M. at day 42 for a test group patient.
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DISCUSSION
The mucosal lining of the gastrointestinal tract, including the
oral mucosa, is a prime target for treatment-related toxicity
by virtue of its rapid rate of cell turnover. The oral cavity is
highly susceptible to direct and indirect toxic effects of
cancer chemotherapy and ionizing radiation (22).

Oncologists frequently encounter OM, which can
be severe and cause hospitalization or unplanned breaks in
radiotherapy (23).

Antioxidant supplementations during conventional
chemotherapy and radiation therapy could be beneficial (24).
Within the group of antioxidant minerals, Se has a special
importance amongst others because it is a cofactor of
antioxidant enzymes such as glutathione peroxidase and
thioredoxin reductase(25).

The study sample was selected from patients
having HNC receiving radiotherapy with an age range
between 30 and 55 years. Both groups had the same age
range as younger patients tend to develop OM more often
than older patients. This appears to be due to the more rapid
rate of basal cell turnover noted in younger patients (26).
However, the healing of OM is also more rapid in the
younger age group. Smokers were excluded as smoking
impairs wound healing (27) Similarly , patients with alcohol
intake or patients who eat spicy and hard food were
excluded as they these factors are known to
aggravate mucositis and increase pain level (28).

Pregnant and lactating patients were also excluded as
Se crosses the placenta (29) and the nystatin used in the study is
FDA pregnancy category C .Similarly, it is not known whether
nystatin and sucralfate can pass into breast milk and harm the
nursing baby (30).

Patients with other systemic diseases were excluded
as they require more consultations and other considerations
that could affect the results.

Patients taking chemotherapy during radiotherapy
sessions or four weeks prior were also excluded in order to
eliminate all possible causes that might induce OM, as
chemotherapy induced OM usually persists up to 4 weeks
(31).

Maintaining good oral hygiene and adequate
hydration were mandatory for both groups to avoid any
exacerbating factor for oral lesions (32, 33).

Patients fulfilling the inclusion criteria were
randomly distributed among two groups, control and test.
Randomization was done to ensure that all factors
influencing the study outcome were equal.

A total of forty out of fifty two patients participated
in the present study, three patients discontinued and nine
patients were dismissed from both groups because they
experienced severe OM and their radiation sessions were
interrupted by their oncologists to give them time to heal,
then resume their sessions again. This could be the reason
why severe OM was not recorded in the present study (no
cases with grade 4 OM was recorded in both groups) (34).
Patients were evaluated clinically through objective and
subjective assessments using WHO scale and VAS,
respectively.

Discomfort and pain severity were recorded for
each patient on day 1 of radiotherapy, day 14, day 21 and
day 42.
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For objective assessment regarding OM severity
using the WHO scale and subjective assessment using VAS
scale between the two groups during the assessment periods,
on day 1 of radiotherapy, day 14, day 21 and day 42, there
was no statistically significant difference between the two
groups.

This study concluded that Se has no effect on
preventing OM, which is in line with a similar study by
Eroglu et al in 2012 who suggested that serum selenium
levels do not affect radiotherapy related toxicities (35).

On the other hand, this is in contrast with a report by Ameri
et al which concluded that oral selenium can be considered
as an effective and well-tolerated medication for the
prevention of radiation induced OM (13).

An interesting point to be considered is that the present study
discussed the effect of selenium in preventing only radiation
induced OM, by its administration from day 1 of radiotherapy
and every day throughout 42 days. A point arises here as to
whether the same effect will still hold true if Se were
administrated a few days or a week prior to radiotherapy .

The limitations of this study were that we could not prevent
xerostomia and maintain adequate hydration once OM
developed, patients could not tolerate drinking large amounts
of water to maintain hydration and prevent xerostomia (36-
38), also a larger sample size was needed , in addition, serum
Se level was not considered from the beginning for all
patients to correlate between RIOM and Se status and to
prevent Se toxicity.

The strength of this study was based on excluding the effect
of chemotherapy as we evaluated only radiotherapy induced
OM during the six week study period.

CONCLUSION

The administration of Se with conventional preventive
medications has no effect on preventing or alleviating the
severity of OM, and its related pain in comparison with
conventional preventive medications alone in patients with
RIOM.

Conflicts of interest

The authors declare that they have no conflict of interest.

REFERENCES

1. Mayo Clinic. Patient Care & Health Information. Cancer.
Available  at:  https://www.mayoclinic.org/diseases-
conditions/cancer/symptoms-causes/syc-20370588

2. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre
LA, Jemal A. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer
J Clin. 2018;68:394-424.

3. Ahadian H, Yassaei S, Bouzarjomehri F,
GhaffariTarghi M, KheirollahiKh. Oral Complications
of the Oromaxillofacial Area Radiotherapy. Asian Pac
J Cancer Prev. 2017;18:721-5.

4. Nagatani A, Ogawa Y, Sunaga T, Tomura K, Naito Y,
Fujii N, et al. Analysis of the Risk Factors for Severe
Oral Mucositis in Head and Neck Cancer after
Chemoradiotherapy ~ with  S-1.  YakugakuZasshi.
2017;137:221-5.

5. Oral Complications of Chemotherapy and Head/Neck
Radiation (PDQ®): Supportive care-Health
Professional Information [NCI]. 2016. Available at:

Alexandria Dental Journal. Volume 46 Issue 3 Section A

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Effect of selenium in the prevention of oral mucositis.
https://www.uofmhealth.org/health-
library/ncicdr0000062870
Ps SK, Balan A, Sankar A, Bose T. Radiation induced
oral mucositis. Indian J Palliat Care. 2009;15:95-102.
Fernandez-Lazaro, D.; Fernandez-Lazaro, C.I.; Mielgo-
Ayuso, J.; Navascués, L.J.; Coérdova Martinez, A.;
Seco-Calvo, J. The Role of Selenium Mineral Trace
Element in Exercise: Antioxidant Defense System,
Muscle Performance, Hormone Response, and Athletic
Performance. A Systematic
Review. Nutrients 2020, 12, 1790.

Molavian H, Tonekaboni AM, Kohandel M,
Sivaloganathan S. The Synergetic Coupling among the
Cellular Antioxidants Glutathione
Peroxidase/Peroxiredoxin and Other Antioxidants and
its Effect on the Concentration of H,0,. Sci
Rep. 2015;5:1-8.

Vunta H, Belda BJ, Arner RJ, Channa Reddy C,
VandenHeuvel JP, SandeepPrabhu K. Selenium
attenuates pro-inflammatory gene expression in
macrophages. MolNutr Food Res. 2008;52:1316-23.
Urban T, Jarstrand C. Selenium effects on human
neutrophilic ~ granulocyte  function in  vitro.
Immunopharmacology. 1986;12:167-72.

Xu HB, Mei WD, Dong ZM, Liao BL. Study of
oxidative metabolic function and chemotaxis of
neutrophils from patients with cancer influenced by
selenium. Biol Trace Elem Res.1990;25:201-9.

Hossam H. Elsabagh Eglal Moussa Sabah _A.
Mahmoud Rasha O. Elsaka Hams Abdelrahman
Efficacy of Melatonin in prevention of radiation-
induced oral mucositis: A randomized clinical
trial.2020Apr;26(3):566.

Ameri A, Abbasinazari M, Fazeli A, Sarafzadeh F,
Mahboubi A. The Effect of Oral Selenium on
Radiotherapy Induced Mucositis in Patients with Head
and Neck Cancer: a Pilot double-blind study. J Kerman
Univ Medical Sci. 2016; 23:12-20.

Killeen PR. An alternative to null-hypothesis
significance tests. Psychol Sci. 2005;16:345-53.

Daniel W. Biostatistics. A foundation for analysis in
the health science. 6th ed. New York: John Wiley and
sons, Inc; 1995.

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3:
A flexible statistical power analysis program for the
social, behavioral, and biomedical sciences. Behav Res
Methods. 2007;39:175-91.

Satheesh Kumar PS, Anita Balan, Arun
Sankar, and Tinky Bose. Radiation Induced Oral
Mucositis. Indian J Palliat Care. 2009 Jul-Dec; 15(2):
95-102.

WHO handbook for reporting results of cancer
treatment. Geneva: World Health Organization
(WHO); 1979. pp.15-22.

Scully C, Epstein J, Sonis S. Oral mucositis: a
challenging complication of radiotherapy,
chemotherapy, and radiochemotherapy. Part 2:
diagnosis and management of mucositis. Head Neck.
2004; 26:77-84.

Jensen MP, Karoly P, Braver S. The measurement of
clinical pain intensity: a comparison of six
methods. Pain. 1986 ;27:117-26.

19


https://www.mayoclinic.org/patient-care-and-health-information
https://www.mayoclinic.org/diseases-conditions/cancer/symptoms-causes/syc-20370588
https://www.mayoclinic.org/diseases-conditions/cancer/symptoms-causes/syc-20370588
https://www.mayoclinic.org/diseases-conditions/cancer/symptoms-causes/syc-20370588
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30207593
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30207593
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30207593
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30207593
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30207593
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30207593
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bray%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30207593
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jemal%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30207593
https://www.uptodate.com/contents/epidemiology-and-risk-factors-for-head-and-neck-cancer/abstract/1
https://www.uptodate.com/contents/epidemiology-and-risk-factors-for-head-and-neck-cancer/abstract/1
https://www.uptodate.com/contents/epidemiology-and-risk-factors-for-head-and-neck-cancer/abstract/1
https://www.uofmhealth.org/health-library/ncicdr0000062870
https://www.uofmhealth.org/health-library/ncicdr0000062870
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Elsabagh%2C+Hossam+H
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Elsabagh%2C+Hossam+H
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Moussa%2C+Eglal
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Moussa%2C+Eglal
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Mahmoud%2C+Sabah+A
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Mahmoud%2C+Sabah+A
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Mahmoud%2C+Sabah+A
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Elsaka%2C+Rasha+O
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Elsaka%2C+Rasha+O
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Abdelrahman%2C+Hams
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Abdelrahman%2C+Hams
https://www.ncbi.nlm.nih.gov/pubmed/?term=PS%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=20668585
https://www.ncbi.nlm.nih.gov/pubmed/?term=PS%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=20668585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20668585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20668585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sankar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20668585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sankar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20668585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sankar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20668585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bose%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20668585
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bose%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20668585
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2902123/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2902123/

Elshamy et al.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

Alexandria Dental Journal. Volume 46 Issue 3 Section A

Jensen MP, Chen C, Brugger AM. Interpretation of
visual analog scale ratings and change scores: a
reanalysis of two clinical trials of postoperative pain. J
Pain. 2003;4:407-14.

Supportive PDQ, Board PCE. Oral Complications of
Chemotherapy and Head/Neck Radiation (PDQ®).
In: PDQ Cancer Information Summaries. National
Cancer Institute (US). 2016. Available at:
https://www.ncbi.nlm.nih.gov/books/NBK 65881/
Bockel S, Vallard A, Lévy A, Francois S, Bourdis M,
Le Gallic C, et al. Pharmacological modulation of
radiation-induced oral mucosal complications. Cancer
Radiother. 2018;22:429-37.

Singh K, Bhori M, Kasu YA, Bhat G, Marar T.
Antioxidants as precision weapons in war against
cancer chemotherapy induced toxicity - Exploring the
armoury of obscurity. Saudi Pharm J. 2018;26:177-90.
Puspitasari IM, Abdulah R, Yamazaki C, Kameo S,
Nakano T, Koyama H. Updates on clinical studies of
selenium supplementation in radiotherapy.
RadiatOncol. 2014;9:125.

Sonis ST. The pathobiology of mucositis. Nat Rev
Cancer. 2004,4:277-84.

Ellis P. The impact of smoking on wound healing: the
role of the nurse. Br J Nurs. 2018;27:510-4.

Franzen L, Funegard U, Ericson T, Henriksson R.
Parotid gland function during and following
radiotherapy of malignancies in the head and neck. Eur
J Cancer. 1992;28:457-62.

Van Saun RJ, Herdt TH, Stowe HD. Maternal and fetal
selenium concentrations and their interrelationships in
dairy cattle. J Nutr. 1989;119:1128-37.
Find Drugs &  Conditions.
https://www.drugs.com.

Oral Mucositis. AAOM. 2015. Available at:
https://www.aaom.com/index.php?option=com_content
&view=article&id=149:oral-
mucositis&catid=22:patient-condition-
information&Itemid=120

Available at:

32.

33.

34.

35.

36.

37.

38.

Effect of selenium in the prevention of oral mucositis.
Cheng KK, Molassiotis A, Chang AM, Wai WC,
Cheung SS. Evaluation of an oral care protocol
intervention in the prevention of chemotherapy-
induced oral mucositis in paediatric cancer patients.
Eur J Cancer. 2001;37:2056-63.
Lastrucci L, Bertocci S, Bini V, Borghesi S, De Majo

R, Rampini A, et al. Late toxicity, evolving
radiotherapy techniques, and quality of life in
nasopharyngeal carcinoma. Radiol Med.

2017;122:303-8.

Maria OM, Eliopoulos N, Muanza T. Radiation-
Induced Oral Mucositis. Front Oncol. 2017;7:89.
Eroglu C, Unal D, Cetin A, Orhan O, Sivgin S, Ozturk
A. Effect of serum selenium levels on radiotherapy-
related toxicity in patients undergoing radiotherapy for
head and neck cancer. Anticancer Res. 2012;32:3587-
90.

Acauan MD, Figueiredo MA, Cherubini K, Gomes AP,
Salum FG. Radiotherapy-induced salivary dysfunction:
Structural changes, pathogenetic mechanisms and
therapies. Arch Oral Biol. 2015;60:1802-10.

The oral cancer foundation (OCF). Information -
Support — Advocacy Research and Hope. 2019.
Available at:
https://oralcancerfoundation.org/complications/mucosit
is/

Wang X, Eisbruch A. IMRT for head and neck cancer:
reducing xerostomia and dysphagia. J Radiat Res.
2016;57:169-i75.

20


https://www.ncbi.nlm.nih.gov/books/NBK65881/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ellis%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29561678
https://www.ncbi.nlm.nih.gov/pubmed/29561678
https://www.drugs.com./
https://www.aaom.com/index.php?option=com_content&view=article&id=149:oral-mucositis&catid=22:patient-condition-information&Itemid=120
https://www.aaom.com/index.php?option=com_content&view=article&id=149:oral-mucositis&catid=22:patient-condition-information&Itemid=120
https://www.aaom.com/index.php?option=com_content&view=article&id=149:oral-mucositis&catid=22:patient-condition-information&Itemid=120
https://www.aaom.com/index.php?option=com_content&view=article&id=149:oral-mucositis&catid=22:patient-condition-information&Itemid=120
https://oralcancerfoundation.org/complications/mucositis/
https://oralcancerfoundation.org/complications/mucositis/

	Noha K. ElshamyP1*P BDS, Wafaa A. AmerP2P PhD, Mohammad F. MostafaP3P PhD



