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Instruction for Authors

The Journal of the Dental Association of Thailand

(UDENT ASSOC THAI) supported by the Dental Assocition
of Thailand, is an online open access and peer-reviewed
journal. The journal welcomes for submission on the field
of Dentistry and related dental science. We publish 4
issues per year in January, April, July and October.

» Categories of the Articles «

1. Review Articles: a comprehensive article with
technical knowledge collected from journals and/or
textbooks which is profoundly criticized or analyzed, or
tutorial with the scientific writing.

2. Case Reports: a clinically report of an update
or rare case or case series related to dental field which
has been carefully analyzed and criticized with scientific
observation.

3. Original Articles: a research report which has
never been published elsewhere and represent new
significant contributions, investigations or observations, with
appropriate experimental design and statistical analysis in
the filed of dentistry.

» Manuscript Submission «

The Journal of the Dental Association of Thailand
welcome submissions from the field of dentistry and related
dental science through only online submission. The manuscript
must be submitted via http://www.jdat .org. Registration by
corresponding author is once required for the article’s sub-
mission. We accept articles written in both English and Thai.
However, for Thai article, English abstract is required whereas
for English article, there is no need for Thai abstract submission.
The main manuscript should be submitted as .doc (word97-
2003). All figures, and tables should be submitted as sepa-
rated files (1 file for each figure or table). For the acceptable
file formats and resolution of image will be mentioned in
8. of manuscript preparation section.

» Scope of Article «

Journal of Dental association of Thailand (JDAT)
is a quarterly peer-reviewed scientific dental journal aims
to the dissemination and publication of new knowledges
and researches including all field of dentistry and related
dental sciences
» Manuscript Preparation «

1. For English article, use font to TH Sarabun New Style
size 14 in a standard Ad paper (21.2 x 29.7 cm) with 2.5 cm
margin on a four sides. The manuscript should be typewritten.

2. For Thai article, use font of TH Sarabun New Style
size 14 in a standard A4 paper (21.2 x 29.7 cm) with 2.5 cm
margin on a four sides. The manuscript should be typewritten

with 1.5 line spacing. Thai article must also provide English
abstract. All reference must be in English. For the article
written in Thai, please visit the Royal Institute of Thailand
(http://www.royin.go.th) for the assigned Thai medical
and technical terms. The original English words must be
put in the parenthesis mentioned at the first time.

3. Numbers of page must be placed on the top
right corner. The length of article should be 10-12 pages
including the maximum of 5 figures, 5 tables and 40
references for original articles. (The numbers of references
are not limited for review article).

4. Measurement units such as length, height,
weight, capacity etc. should be in metric units. Temperature
should be in degree Celsius. Pressure units should be
in mmHg. The hematologic measurement and clinical
chemistry should follow International System Units or SI.

5. Standard abbreviation must be used for
abbreviation and symbols. The abbreviation should not be
used in the title and abstract. Full words of the abbreviation
should be referred at the end of the first abbreviation in
the content except the standard measurement units.

6. Position of the teeth may use full proper name
such as maxillary right canine of symbols according to FDI
two-digit notation and write full name in the parenthesis
after the first mention such as tooth 31 (mandibular left
central incisor)

7. Table: should be typed on separate sheets
and number consecutively with the Arabic numbers. Table
should self-explanatory and include a brief descriptive title.
Footnotes to tables indicated by lower-case superscript
letters are acceptable.

8. Figure : the photographs and figures must be
clearly illustrated with legend and must have a high
resolution and acceptable file types to meet technical
evaluation of JDAT that is adapted from file submissions
specifications of Pubmed (https://www.ncbi.nlm.nih.gov/
pmc/pub/filespec-images/#int-disp). We classify type of
figure as 3 types following: line art, halftones and combo
(line art and halftone combinations) The details of description,
required format, color mode and resolution requirement
are given in table below.

Numbers, letters and symbols must be clear and
even throughout which used in Arabic form and limited
as necessary. During the submission process, all photos
and tables must be submitted in the separate files. Once
the manuscript is accepted, an author may be requested
to resubmit the high quality photos.
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» Contact Address «

Editorial Staff of JDAT

The Dental Association of Thailand

71 Ladprao 95, Wangtonglang, Bangkok 10310, Thailand.
Email: jdateditor@thaidental.or.th Tel: +669-7007-0341
» Preparation of the Research Articles «

1. Title Page

The first page of the article should contain the
following information

- Category of the manuscript

- Article title

- Authors’ names and affiliated institutions

- Author’s details (name, mailing address, E-mail,
telephone and FAX number)

2. Abstract

The abstract must be typed in only paragraph.
Only English abstract is required for English article. Both
English and Thai abstract are required for Thai article
and put in separate pages. The abstract should contain title,
objectives, methods, results and conclusion continuously
without heading on each section. Do not refer any documents,
illustrations or tables in the abstract. The teeth must be
written by its proper name not by symbol. Do not use
English words in Thai abstract but translate or transliterate
it into Thai words and do not put the original words in the
parenthesis. English abstract must not exceed 300 words.
Key words (3-5 words) are written at the end of the abstract
in alphabetical order with comma (,) in-between.

3. Text

The text of the original articles should be organized
in section as follows

- Introduction: indicates reasons or importances
of the research, objectives, scope of the study. Introduction
should review new documents in order to show the correlation
of the contents in the article and original knowledge. It must
also clearly indicate the hypothesis.

- Materials and Methods: indicate details of
materials and methods used in the study for readers to be
able to repeat such as chemical product names, types of
experimental animals, details of patients including sources,
sex, age etc. It must also indicate name, type, specification,
and other information of materials for each method. For
a research report performed in human subjects, human
material samples, human participants and animal samples,
authors should indicate that the study was performed
according to the Experiment involving human or animal
subjects such as Declaration of Helsinki 2000, available at:
https://Awww.wma.net/what-we-do/medical-ethics/declara-
tion-of-helsinki/doh-oct2000/, or has been approved by

the ethic committees of each institute (*ethic number
is required).

- Results: Results are presentation of the discovery
of experiment or researches. It should be categorized and
related to the objectives of the articles. The results can be
presented in various forms such as words, tables, graphs of
illustrations etc. Avoid repeating the results both untables
and in paragraph =. Emphasize inly important issues.

- Discussion: The topics to be discussed include
the objectives of the study, advantages and disadvantages
of materials and methods. However, the important points
to be especially considered are the experimental results
compared directly with the concerned experimental study.
It should indicate the new discovery and/or important issues
including the conclusion from the study. New suggestion
problems and informed in the discussion and indicate the
ways to make good use of the results.

- Conclusion: indicates the brief results and the
conclusion of the analysis.

- Acknowledge: indicates the institute or persons
helping the authors, especially on capital sources of
researches and numbers of research funds (if any).

- Conflicts of interest : for the transparency
and helping the reviewers assess any potential bias. JDAT
requires all authors to declare any competing commercial
interests in conjunction with the submitted work.

- Reference: include every concerned document
that the authors referred in the articles. Names of the
journals must be abbreviated according to the journal name
lists n “Index Medicus” published annually of from the
website http://www.nlm.hih.gov
» Writing the References «

The references of both Thai and English articles
must be written only in English. Reference system must
be Vancouver reference style using Arabic numbers, making
order according to the texts chronologically. Titles of the
Journal must be in Bold and Italics. The publication year,
issue and pages are listed respectively without volume.
Sample of references from articles in Journals

- Authors

ZhaoY, Zhu J: In vivo color measurement of 410
maxillary anterior teeth. Chin J Dent Res 1998;1(3):49-51.

- Institutional authors

Council in Dental Materials and Devices. New
American Dental Association Specification No.27 for direct
filling resins. J Am Dent Assoc 1977,94(6):1191-4

- No author

Cancer in South Africa [editoriall. S Afr Med J
1994:84:15
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Sample of references from books and other mono-
graphs

- Authors being writers

Neville BW, Damn DD, Allen CM, Bouquot JE.
Oral and maxillofacial pathology. Philadelphia: WB
Saunder; 1995. P. 17-20

- Authors being both writer and editor

Norman IJ, Redfern SJ, editors. Mental health care
for the elderly people. New York: Churchill Livestone; 1996.

- Books with authors for each separate chapter

- Books with authors for each separate chapter
and also have editor

Sanders BJ, Handerson HZ, Avery DR. Pit and
fissure sealants; In: McDonald RE, Avery DR, editors.
Dentistry for the child and adolescent. 7th ed. St Louis:
Mosby; 2000. P. 373-83.

- Institutional authors

International Organization for Standardization.
ISO/TR 11405 Dental materials-Guidance on testing of
adhesion to tooth structure. Geneva: ISO; 1994,
Samples of references from academic conferences

- Conference proceedings

Kimura J, Shibasaki H, editors. R The Journal of
the Dental Association of Thailand (JDAT): (ISSN 2408-1434)
online open access and double-blind peer review journal
and also supported by the Dental Association of Thailand
advances in clinical neurophysiology. Proceeding of the
10th International Congress of EMG and Clinical Neuro
physiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam;
Elsevier; 1996.

- Conference paper

Hotz PR. Dental plague control and caries. In:
Lang PN, Attstrom R, Loe H, editors. Proceedings of the
European Work shop on Mechanical Plague Control,
1998 May 9-12; Berne, Switzerland. Chicago: Quintessence
Publishing; 1998. p. 25-49.

- Documents from scientific or technical reports

Fluoride and human health. WHO Monograph;
1970. Series no.59.
Samples of reference from thesis

Muandmingsuk A. The adhesion of a composite
resin to etched enamel of young and old teeth [disser-
tation]. Texas: The University of Texas, Dental Branch at
Houston; 1974.
Samples of reference from these articles are only
accepted in electronic format

- Online-only Article (With doi (digital iden-
tification object number))

Rasperini G, Acunzo R, Limiroli E. Decision making
in gingival rec experience. Clin Adv Periodontics 2011;1:
41-52. doi:10.1902 cap.2011.1000002.

- Online only article (without doi)

Abood S. Quality improvement initiative in nursing
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Samples of references from patents/petty patents

- Patent
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» Preparation of the Review articles and Case reports «

Review articles and case reports should follow the
same format with separate pages for abstract, introduction,
discussion, conclusion, acknowledgement and references.
» The Editorial and Peer Review Process «

The submitted manuscript will be reviewed by
at least 2 qualified experts in the respective fields. In
general, this process takes around 4-8 weeks before the
author be noticed whether the submitted article is
accepted for publication, rejected, or subject to revision
before acceptance.

The author should realize the importance of
correct format manuscript, which would affect the duration
of the review process and the acceptance of the articles.
The Editorial office will not accept a submission i the
author has not supplied all parts of the manuscript as
outlined in this document.

» Copyright «

Upon acceptance, copyright of the manuscript
must be transferred to the Dental Association of Thailand.

PDF files of the articles are available at http://

www.jdat.org

Publication fee for journals: Free for Black and white printing
this article. The price of color printing is extra charged 10,000 bath/
article/1,500 copy (vat included).

Note: Color printing of selected article is considered by editorial
board. (no extra charge)
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Case Report

Management of an Infant with Unilateral Cleft Lip and Palate and Severe
Premaxillary Rotation into the Nasal Cavity: A Case Report

Thitiwut Gateprakob', Tadd Lalitwageewong', Wipapun Ritthagol'
'Orthodontic Section, Department of Preventive Dentistry, Faculty of Dentistry, Prince of Songkla University, Songkhla, Thailand

Abstract

In unilateral cleft lip and palate, defects commonly involve the upper lip, nose, and maxilla. The premaxilla,
together with the columella and nasal septum, is displaced toward the normal side. The medial alveolar bone of
the greater segment is also rotated superiorly. In severe cases, this displacement may result in marked premaxillary
rotation and intrusion into the nasal cavity. Nasoalveolar molding has been shown to improve the surgical outcomes
of the primary repair of cleft lip and palate significantly. The proper design of nasoalveolar molding will help achieve
favorable treatment outcomes in most cases. A 4-day-old Thai male infant presented with a complete left unilateral
cleft lip and an incomplete cleft palate, together with severe rotation of the premaxilla into the nasal cavity. Before
initiating nasoalveolar molding, the patient had worn an obturator for 1 month. Nasoalveolar molding with an expansion
screw was introduced as part of the management to address the premaxillary rotation and alveolar collapse.
The appliance was designed to expand the medially collapsed left lateral alveolar ridge, facilitate alignment of the
premaxilla, and improve nasal symmetry before surgical intervention, thereby establishing a more favorable maxillary
arch relationship. Appliance stability was achieved using an extraoral retention strap in combination with denture
adhesive, allowing consistent appliance wear and effective molding of both nasal and alveolar structures. The patient
subsequently underwent cheiloplasty at 10 months of age and palatoplasty at 1 year of age in accordance with the
treatment plan. At the 18-month postoperative follow-up, the patient showed excellent wound healing, increased
nasal projection, and symmetrical lip alignment. This case highlights the effectiveness of nasoalveolar molding with
an expansion screw in facilitating presurgical alignment of the premaxilla and enhancing nasal symmetry, thereby

contributing to favorable overall outcomes when combined with definitive surgical repair.

Keyword: Expansion screw, Nasal clip, Nasoalveolar molding, Severe premaxilla rotation, Unilateral cleft lip and palate

Received date: Nov 23, 2025 Revised date: Jan 20, 2026 Accepted date: Jan 31, 2026
Doi: 10.14456/jdat.2026.8

Correspondence to:

Thitiwut Gateprakob, 15 Kanjanavanich road, Orthodontic Section, Department of Preventive Dentistry, Faculty of Dentistry, Prince of

Songkla University, Hat Yai, Songkhla 90112, Thailand. Tel: 084-659-6469 Email: thitiwut.champ@gmail.com

Introduction

Cleft lip and palate (CLP) is one of the most continuity of the lip, alveolus, and palate. CLP also causes
common congenital anomalies of the craniofacial region, nasal deformities, such as tip deviation and asymmetry,
presenting as a complex deformity that disrupts the which may require surgical correction. These changes

Gateprakob et al., 2026 74



result in functional and esthetic challenges. The extent
of alveolar displacement and premaxillary rotation varies
among individuals, influencing the severity of the deformity
and the complexity of surgical correction.

In complete unilateral CLP, the alveolar ridge is
divided into greater and lesser segments, whose spatial
relationship is critical for both presurgical orthopedic
management and surgical planning. Unilateral cleft
alveolar arches are classified into four morphological
patterns according to gap width (wide or narrow) and
the presence or absence of sesment collapse.' Severe
deformities, such as marked premaxillary rotation or nasal
displacement, alter the maxillary arch form and widen
the alveolar gap. These alterations lead to anterior dental
malalienment, including crossbite, Class Il malocclusion,
and eruption irregularities, which predispose patients to
malocclusion and complicate future orthodontic or bone
grafting procedures.” The resulting imbalance also interferes
with lip closure and may contribute to asymmetric nasal
growth.” Management becomes particularly demanding in
cases with wide gaps, posteriorly and medially displaced
lesser segments, or severely rotated premaxillae, as precise
appliance activation and control are required to prevent
segment locking and soft-tissue tension.

Nasoalveolar molding (NAM), introduced by
Grayson et al. in 1993, combines an intraoral molding
plate with a nasal stent. The molding plate repositions the
alveolar segments and premaxilla, while the nasal stent
applies gentle and continuous pressure to the neonatal
cartilage, enhancing nasal symmetry.* This technique
utilizes the plasticity of neonatal cartilage in the first
4-6 weeks of life, influenced by maternal estrogen
and hyaluronic acid.” In severe cases with premaxillary
rotation or space deficiency, an expansion screw can
widen the alveolar ridges and provide sufficient space
for premaxillary alignment. The use of an extraoral strap
and denture adhesive provides stabilization, ensuring
consistent orthopedic forces and appliance retention
throughout the molding process.

An expansion screw is an adjunct that can be
incorporated into nasoalveolar molding to facilitate

separation and transverse expansion of the alveolar

75 JDENT ASSOC THAI' VOL.76 NO.2 APRIL - JUNE 2026

segments. This approach may achieve a greater amount
of alveolar expansion than guidance with nasoalveolar
molding alone. Gradual, incremental screw activation
enables the desired increase in arch width and allows the
clinician to control the magnitude of expansion based on
the amount of activation applied. This expansion can help
release segmental interlocking and create sufficient space
to facilitate premaxillary alignment, particularly in severe
cases with premaxillary rotation and space deficiency.

Surgical correction is achieved with cheiloplasty
to restore lip and nasal form, and palatoplasty for palate
closure and to separate the oral and nasal cavities, improving
both feeding and speech. Postoperative nasal molding,
such as nasal clip and Nasoform, is employed to maintain
the surgical results and guide nasal growth during infancy
and early childhood.”®

This case report presents the comprehensive
management of a complete left unilateral cleft lip and
incomplete cleft palate infant with a severely rotated
premaxilla and collapsed alveolar ridges. Presurgical
nasoalveolar molding with an expansion screw was used
to reposition the premaxilla, create sufficient space for
premaxillary alignment, and improve nasal symmetry.
Subsequent lip and palate repair achieved favorable
functional and esthetic outcomes. The findings highlight
the importance of presurgical nasoalveolar molding and
coordinated multidisciplinary care in managing complex

cleft deformities.

General history and examination

A d-day-old Thai male was referred to the
Center of Excellence in Correction and Rehabilitation of
Dentofacial Deformities at the Faculty of Dentistry, Prince
of Songkla University (CCDD). The cleft was classified using
the system of Kernahan and Stark for communication
and description in this report.” The patient was categorized
as having a complete left unilateral cleft lip and incomplete
cleft palate. For detailed mapping, by using Friedman
modification’, the cleft involved block number 6-12
and 15, including the left nostril arch, nasal floor, lip,

alveolus, anterior palate up to the incisive foramen, hard



palate beyond the incisive foramen, soft palate, and
prolabium (Fig. 1a). The diagram codes were defined as
follows: Box 6, No. 4 indicates severe deformity of the
left nostril arch; Box 7, No. 4 indicates severe deformity
of the left nasal floor; Box 8, No. 4 indicates a complete
cleft of the left upper lip; Box 9, No. 3 indicates a com-
plete cleft of the left alveolus; Box 10, No. 2 indicates
a complete cleft of the left pre-incisive trigone; Box
11, No. 3 indicates a posterior two-thirds cleft of the
hard palate; Box 12, No. 5 indicates a complete cleft
of the soft palate; and No. 0 indicates no protrusion or

no involvement of that area. In the hard palate region,

PRE-INCISIVE

2 SOFT PALATE

. VELOPHARYNGEAL
VALVE FUNCTION
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bk - y ‘c
g 0 & v -

Figure 1 Pre-treatment: (a) Friedman modification; (b) intraora

a segment of palatal tissue remained intact, consistent
with a submucous cleft. The cleft was confined to the
anterior hard palate and the soft palate (Fig. 1b). The tip
of the nose was deviated to the right side (Fig. 1c). No
serious medical illness was recorded. The anterior part
of the greater segment (A-GS) was severely rotated into
the nasal cavity. The lesser segment (LS) was medially
collapsed toward the palatal side of the greater segment
(GS) (Fig. 10). Insufficient space for proper alignment of
the maxillary segments was noted. Neonatal tooth was

found at A-GS (Fig. 1d) and was removed before starting

treatment with the NAM appliance (Fig. 1e).

[ examination; (c) extraoral examination; (d) before extraction of

neonatal tooth at the premaxilla; and (e) after extraction of neonatal tooth at the premaxilla

Nasoalveolar molding appliance fabrication method
and appliance design

Anasoalveolar molding with an expansion screw
was used to create sufficient space for aligning the A-GS
into a more appropriate position (Fig. 2a).

The appliance was fabricated on the working
model. The A-GS on the model was sectioned and rotated
downward and palatally by approximately 2 mm into the

new position (Fig. 2b). The screw (Fig. 2a) was activated

twice daily, with a quarter-turn in the morning and a quarter-
turn in the evening, as instructed. In the initial phase, a
nasal stent could not be used because the A-GS had rotated
into the nasal cavity, resulting in insufficient space for the
appliance. Therefore, an extraoral strap was used to
pull the separated lip into a more appropriate position.

After the A-GS was in a more suitable position
and there was sufficient space within the nasal cavity, a

nasal stent was added to the appliance. The nasal stent
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was made of stainless-steel wire with an acrylic bulb at
the terminal end (nasal bulb). The wire was extended
into the left nostril, gently elevating the depressed alar

cartilage. Denture adhesive was applied to stabilize the

appliance and maintain the premaxilla in the designed
position. During the use of this appliance, approximation
of the separated lip was maintained by an extraoral

strap (Fig. 20).

Figure 2 Nasoalveolar molding appliance design: (a) nasoalveolar molding appliance; (b) working model with new position of alveolar

ridge; and (c) appliance with extraoral strap

Treatment outcome and retention

After 10 months of nasoalveolar molding treatment
using six appliances sequentially, the duration of use for
each appliance varied. During treatment, a new appliance
was fabricated whenever a design modification was
required, such as adding a nasal stent to the second
appliance after 1 month of obturator use, replacing the
appliance when erupting teeth interfered with insertion/
wear, or fabricating a new appliance following minor
procedures such as frenectomy. The patient was instructed
to wear the appliance full-time, removing it only for hygiene
care. Appliance cleaning was performed using a soft-bristled
toothbrush and liquid soap. Follow-up visits were scheduled

monthly throughout treatment. Parental compliance

was good. The caregivers consistently inserted the appliance
appropriately, maintained the recommended full-time
wear schedule, performed adequate appliance hygiene,
and attended follow-up visits regularly. No complications
were observed during treatment. Clinically, the premaxilla
moved downward and palatally by approximately 2 mm;
its rotation decreased and its alignment improved. The
lesser segment moved laterally by approximately 4 mm. At
this stage, the patient was referred for cheiloplasty (Fig. 4).

The patient underwent cheiloplasty by rotational
advancement technique and palatoplasty by two-flap
palatoplasty techniques at the ages of 10 months and
1 year, respectively. A nasal clip was then applied to

further maintain and improve the nasal cavity.

Figure 3 Intraoral model: (a) pre-treatment; (b) after 3 months of nasoalveolar molding treatment; and (c) after 10 months of nasoalveolar

molding treatment
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Figure 4 Intraoral examination after 10 months of nasoalveolar

molding treatment

After one month of cheiloplasty follow-up,
the lip and nose demonstrated normal wound healing
and showed noticeable improvement. The nasal bridge
became straighter, nasal tip deviation decreased, and lip
symmetry was markedly enhanced with good mobility
(Fig. 5a and 5b). A PSU nasal clip (Fig. 5¢) was applied to
maintain the surgical result and appropriately suide nasal
growth (Fig. 5d). This was intended to prevent postoperative
scar contracture, which could restrict tissue movement
and adversely affect subsequent facial growth.'

After 14 months of palatoplasty, the nose and

lip showed very favorable outcomes, and all primary

teeth exhibited normal eruption except the rotated left
primary maxillary central incisor and the left primary
maxillary lateral incisor, which erupted in the cleft space
(Fig. 6a and 6b).

‘_
Figure 5 After cheiloplasty: (a) extraoral examination at 1-month
follow-up; (b)intraoral examination at I-month follow-up; (c)PSU
nasal clip; and (d) extraoral examination at 1.5-month

follow-up with the PSU nasal clip applied

Figure 6 Post-treatment at the age of 1.6 year: (a) extraoral examination; and (b) intraoral examination

Discussion

Management of the CLP requires a multidisciplinary
approach starting shortly after birth and continuing

throughout the child’s growth. The primary goals are to

restore feeding function, improve facial aesthetics, and
facilitate normal speech development. Presurgical orthopedic

treatment in newborn cleft patient, such as nasoalveolar

Gateprakob et al.,, 2026 78



molding, is an integral component of cleft care, aiming
to reduce the severity of the deformity and optimize
surgical outcomes.’

In this case, nasoalveolar molding was initiated
during the neonatal period to realign the anterior part of
the greater segment and improve the nasal deformity. An
expansion screw gradually expanded and provided controlled
widening of the alveolar ridge, creating adequate space
for premaxilla repositioning. This technique allowed the
premaxilla to move into a more favorable position while
simultaneously reducing soft tissue tension before primary
lip repair. These findings are consistent with reports by
Tyler et al. (2023), who demonstrated that alveolar expansion
using a screw-based nasoalveolar molding appliance
effectively improves segment alignment and decreases
surgical difficulty.””

The incorporation of a nasal stent was a key
component of this treatment. By applying continuous and
gentle pressure, the stent reshaped the neonatal nasal
cartilage. During the first weeks of life, neonatal cartilage
is highly malleable due to its increased hyaluronic acid
content and responsiveness to maternal estrogen. This
enhanced plasticity allows the cartilage to deform and
adapt gradually under the sustained pressure of the
stent, enabling effective reshaping of the cleft-related
nasal structures. This intervention improved symmetry of
the nasal tip and alar base on the cleft side, correcting
the initial deviation of the nasal tip and bridge toward
the right. Similar improvements in nasal morphology,
along with a reduced need for secondary rhinoplasty,
have been reported in previous studies.” "> *

Although NAM is typically initiated from birth to
around 3-4 months of age because neonatal nasal cartilage
is highly malleable due to the influence of estrogen and
increased hyaluronic acid levels, this case required a
treatment duration extending beyond this period. In our
patient, the appliance continued to guide growth beyond
the initial cartilage molding phase by maintaining the
nasoalveolar structures in an appropriate position and
providing ongoing support. Overall, the treatment outcome

was satisfactory.
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Orthodontic preparation for cheiloplasty in a
late-treatment group may differ from that in newborn CLP
patients. In the present case, cheiloplasty was performed
later than usual because a relatively extensive degree of
presurgical correction was required to adequately prepare
the tissues and segments for lip repair. Consequently,
multiple appliances were needed during the course of
treatment; in this patient, a total of six appliances were
used. In addition, when cheiloplasty is delayed and the
patient becomes older, the child’s cooperation with
appliance wear may decrease, thereby necessitating a
higher level of parental compliance to ensure consistent
use and adequate hygiene.

An extraoral strap was also used to stabilize the
nasoalveolar molding appliance and promote optimal
tissue adaptation. This modification ensured consistent
control of the premaxilla and minimized appliance dis-
lodgement, which is especially important in infants with
highly mobile oral tissues. Additional minor procedures
were performed during treatment to facilitate appliance
fit and function, including extraction of a neonatal tooth
that interfered with the appliance. In addition, denture
adhesive was applied as an adjunct to further enhance
retention and stability of the appliance, facilitating prolonged
and consistent wear and encouraging continuous movement
of the alveolar ridge. Proper oral hygiene and thorough
cleaning of the appliance after each use were emphasized
to prevent irritation or microbial accumulation. In general,
disadvantages and potential adverse effects of this appliance
include loosening and the possibility of soft-tissue
pressure or irritation within the oral cavity. In addition,
successful treatment requires a high level of caregiver
compliance, particularly regarding full-time wear and
meticulous appliance hygiene. In the present patient,
the only issue encountered was that the appliance
tended to become loose and dislodged easily. This was
effectively managed by using a denture adhesive, which
improved retention; however, it required increased attention
to cleaning and oral hygiene. This appliance is commonly
used in cleft lip and palate patients when structural

modification of the nasal complex and maxilla is indicated.



It is typically considered in cases involving an excessively
wide or narrow cleft gap, a protrusive premaxilla, or
significant nasal deviation. Nevertheless, it is not used
routinely for every CLP case and should be reserved
for appropriately selected patients.

After 10 months of treatment, the premaxilla
had nearly achieved a normal position with a significant
reduction in rotation, and nasal symmetry was markedly
improved. This facilitated cheiloplasty with minimal ten-
sion, allowing the surgeon to achieve a well-balanced
lip contour. Millard’s rotation—advancement technique
produced excellent aesthetic and functional outcomes. "
Subsequent two-flap palatoplasty restored the separation
between the oral and nasal cavities, improving feeding
and providing the foundation for normal speech development.

Post-cheiloplasty care included the use of a nasal
clip to maintain nasal symmetry and prevent postoperative
scar contracture. If left unmanaged, scar tissue contraction
can potentially restrict facial soft tissue mobility and
adversely affect normal nasal and maxillary growth."
Regular follow-up visits allowed for adjustment of the
nasal clip and monitoring of the patient’s facial growth. At
18 months of age, the patient exhibited excellent nasal
and lip symmetry, with normal eruption of primary teeth and
appropriate maxillary arch alignment.

At follow-up after surgical repair, dental development
appeared promising. In patients with CLP, eruption of primary
dentition is often delayed compared with the non-cleft
group.'” However, presurgical and surgical interventions
may support more favorable dental development. In
the present case, all primary teeth erupted in proper
alignment, suggesting that the combined approach of
early nasoalveolar molding and tension-free surgical
closure effectively mitigated the eruption delays typically
observed in this patient population.

This case demonstrates that nasoalveolar molding
with an expansion screw is an effective presurgical
strategy for infants with severe premaxillary rotation
and space deficiency. Early intervention can significantly
reduce the cleft gap and improve nasal morphology.
The outcomes observed in this patient align with existing

evidence supporting presurgical nasoalveolar molding as

a valuable adjunct in cleft lip and palate management,

enhancing esthetic, functional, and psychosocial results.

Conclusion

Nasoalveolar molding with an expansion screw is
an effective presurgical technique for infants with unilateral
cleft lip and palate presenting with severe premaxillary
rotation and alveolar collapse. Early intervention allowed
controlled alignment of the premaxilla, improved nasal
symmetry, and facilitated tension-free surgical repair. The
incorporation of a nasal stent promoted balanced nasal
cartilage development, while the use of an extraoral
strap and denture adhesive improved appliance stability and
tissue adaptation. Following cheiloplasty and palatoplasty,
excellent esthetic and functional outcomes were
achieved. This case highlights the value of customized
presurgical orthopedic management as an integral part
of multidisciplinary cleft care to optimize both surgical
and long-term facial growth outcomes.
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Case Report

Orthodontic Repositioning of an Intruded Maxillary Central Incisor in a Middle-Aged
Adult Patient: A Case Report

Tadd Lalitwageewong', Thitiwut Gateprakob', Wipapun Ritthagol'
'Orthodontic Section, Department of Preventive Dentistry, Faculty of Dentistry, Prince of Songkla University, Songkhla, Thailand

Abstract

This report demonstrates the orthodontic management of a 50-year-old Thai woman presenting with intrusive
luxation of the maxillary left central incisor due to an accident. The patient was referred by the endodontic department
for orthodontic extrusion, as root canal access was not possible. Although there were some other orthodontic problems,
the patient only needed to reposition the intruded tooth. Adjunctive orthodontic treatment employing standard
fixed appliances was commenced to extrude the luxated incisor while limiting undesired movement of neighbouring
teeth. A combination of elastic thread mechanics and a piggyback wire configuration was adopted. After 15 months
of active treatment, the tooth was successfully repositioned, resulting in improved anterior alignment and enhanced
smile esthetics, although an increase in overjet was observed. Mild apical root resorption of the injured tooth was
observed after treatment, and cephalometric analysis revealed labial displacement of the incisor without a discernible
change in its inclination. With both fixed and removable retainers, the patient entered the retention phase. This case
demonstrates that adjunctive orthodontic treatment, specifically the use of elastic thread mechanics in a piggyback
configuration, can effectively achieve extrusion of an intruded incisor in an adult patient while minimizing the impact

on adjacent teeth.
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Introduction

Traumatic dental injuries (TDIs) are relatively
common and considered to be an important public
health issue because they can happen at any time and
often lead to long-term problems. Research shows that
about one in four school-aged children and nearly one
in three adults have experienced dental trauma, with
the upper front teeth being most frequently affected.’
Everyday situations such as accidental falls, work-related

accidents, or pre-existing dental conditions can increase

the risk. In particular, people with a large overjet are
more likely to suffer dental trauma compared to those
with normal occlusion, making this a concern across all
age groups, not only in the young.”

Intrusive luxation is one of the most serious
types of injuries. It happens when a tooth is luxated into
the alveolar bone after an accident. Although intrusive
luxation accounts for only 0.3-1.9% of all dental traumas,

it can cause severe damage to the surrounding tissues,
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including the periodontal lisament, root surface, pulp,
and bone. This can lead to complications such as tooth
fracture, pulp necrosis, root resorption, and ankylosis.>*

The International Association of Dental Traumatology
(IADT) provides treatment guidelines based on the root
development and severity of the intrusion. In immature
teeth, spontaneous re-eruption is preferred. In fully
developed teeth, surgical repositioning or orthodontic
extrusion are the main options. For mild intrusion (<3 mm),
a short observation period is recommended to see if the
tooth re-erupts naturally; if not, orthodontic traction
should be used. For moderate intrusion (37 mm), surgical
or orthodontic repositioning may be considered, despite
the risk of pulp and root complications.”

Successful management requires quick action and
teamwork. Collaboration between orthodontists and
endodontists is important for correct diagnosis, proper
treatment planning, and better long-term outcomes. This
case report presents the orthodontic management of an
intruded maxillary central incisor and highlights the value of

a team-based approach in handling such complex injuries.

A 50-year-old Thai woman visited the endodontic
clinic with concerns about an intruded maxillary left central
incisor. The injury had occurred around two weeks earlier
when she fell and hit a staircase, forcing the tooth into
the alveolar bone. She reported experiencing mild
pain during the first week post-injury without any tooth
mobility, but the discomfort had since subsided. The
patient had no underlying disease and drug allergies. On
examination, the tooth crown was mostly submerged in
the gingiva, making standard root canal access impossible.
Consequently, she was referred to the orthodontic clinic
for orthodontic extrusion. Even though there were other
orthodontic problems, the patient only needed to focus
treatment on the affected tooth.

Extraoral examination revealed a symmetrical
mesofacial facial type with a convex profile consistent
with maxillary prognathism. At rest, the lips were naturally
closed, and the smile line appeared within normal limits

upon smiling (Fig. 1). No signs of temporomandibular

joint disorder were observed.’

Figure 1 Pre-treatment extraoral examination
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Intraoral examination revealed symmetrical
dental arches with mild to moderate anterior crowding.
The patient exhibited an increased overjet of 7 mm and
a normal overbite of 3 mm. Molar relationships could not
be assessed due to the absence of both lower first molars.

Canine relationships were classified as Class Il, measuring

6.5-7 mm on both sides. No dental interferences or
functional shifts were noted. Oral soft tissues appeared
normal, with adequate attached gingiva. The periodontal

condition was diagnosed as gingivitis on a reduced

periodontium (Fig. 2).

Figure 2 Pre-treatment records: (a) intraoral examination; (b) dental models.

The maxillary left lateral incisor was intruded
approximately 4 mm into the alveolar bone. Percussion
testing elicited no pain and produced no metallic sound.

The tooth showed no mobility, and vitality testing yielded a

negative response. There were no signs of crown discoloration,
cracks, or fractures. The surrounding gingival tissue appeared
thickened, with slight bleeding at the gingival margin,

although the overall color remained a healthy pale pink.
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Periapical radiographs of the injured incisor
showed no signs of crown or root fractures, root resorption,
or ankylosis (Fig. 3a). Lateral cephalometric analysis revealed
a skeletal Class Il hyperdivergent pattern, with a prognathic
maxilla and an orthognathic mandible.” The upper incisors
were normally positioned and inclined, including the
intruded tooth, which had a similar inclination to adjacent

teeth (Fig. 4).

Figure 3 Sequential periapical radiographs of the left maxillary
central incisor obtained at different treatment stages: (a) before
orthodontic treatment; (b) before root canal therapy; (c)
immediiately after root canal therapy; and (d) after completion
of orthodontic treatment

Figure 4 Pre-treatment lateral cephalogram

85 JDENT ASSOC THAI' VOL.76 NO.2 APRIL - JUNE 2026

The overall prognosis of the intruded maxillary
left central incisor was considered favorable, as clinical
and radiographic findings suggested that orthodontic
management could be successfully undertaken. The
patient preferred treatment limited to extrusion of the
intruded tooth, avoiding involvement of other teeth.
Thus, the treatment goal was controlled orthodontic
extrusion of the maxillary left central incisor supported
by adjunctive orthodontic therapy.

A bi-dimensional Roth bracket system was
employed in a passive configuration, with slot sizes of
0.018" x 0.022" for anterior teeth and 0.022" x 0.028" for
canines and first premolars. All maxillary teeth except
the intruded central incisor were passively engaged
with a 0.016" stainless steel archwire for one month.
The archwire was then replaced with a 0.018" stainless
steel wire, and the displaced tooth was extruded using
an elastic thread delivering approximately 60 grams of
force. As the crown approached the bracket slot level,
alignment continued with a 0.012" nickel-titanium wire in
a pigeyback configuration. Once leveling was completed,
the archwire was changed to a passive 0.016" x 0.016"
stainless steel wire. At this stage, the lingual surface of
the intruded incisor had reached the cingulum level. The
patient was subsequently referred to the endodontic
department for root canal treatment, which was initiated
approximately seven months after the start of orthodontic
extrusion. Figures 3b and 3c showed radiographs taken
before and after treatment. After complete endodontic
therapy, orthodontic adjustments were continued until the
incisal edge reached the anterior occlusal plane (Fig. 5).

Following 15 months of treatment, extraoral
assessment showed that the patient maintained the same
vertical facial proportions and continued to exhibit a
convex facial profile. Smile analysis demonstrated significant
improvement in tooth alignment compared to pre-
treatment, although the dental midline remained unchanged
(Fig. 6). Intraoral examination confirmed successful extrusion
and proper positioning of the luxated tooth. Although
anterior alignment improved, the overjet increased. The
final occlusion remained Class Il for both canines and

molars, with the overjet still enlarged (Fig. 7).



Periapical images taken one year after completion
of root canal therapy showed properly obturated canals,
with slight external root resorption and widening of the
periodontal ligament space noted on the mesial root

surface but no periapical pathology (Fig. 3d). The lateral

cephalometric radiograph revealed diagnostic characteristics
consistent with those observed prior to treatment (Fig. 8).
This was confirmed by cephalometric comparison

demonstrating stable skeletal and dental relationships

before and after treatment (Table 1).

Figure 5 Sequential mechanics for extruding the upper left central incisor: (a) passive 0.016-inch stainless steel wire, (b) elastic

thread applied for extrusion, (c) piggyback setup with 0.012-inch nickel-titanium wire, and (d) additional bend placed in the

0.016 x 0.016-inch stainless steel wire.

Figure 6 Post-treatment extraoral examination
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Figure 8 Post-treatment lateral cephalogram
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Table 1 Comparison of pre- and post-treatment cephalometric measurements

Norm Pre- Post-
Area Measurement Difference
Mean+SD treatment  treatment
Reference line FH-SN (deg.)’ 6+3 6 6 0
SNA (degree)’ 84 + 4 89 89 0
Maxilla to cranial base A-Nperp (mm)"* 5+4 55 55 0
SN-PP (degree)' 9+3 125 12.5 0
SNB (degree)’ 81+4 81 81 0
Pg-Nperp (mm)" 0+6 -6 -6 0
Mandible to cranial base SN-Pg (degree)’ 82+3 80 80 0
Skeletal ,
SN-MP (degree) 29+6 a1 a1 0
NS-Gn (degree)’ 68+3 72 72 0
ANB (degree)’ 342 8 8 0
Wits (mm)’ -3+2 1 1 0
Maxillomandibular .
FMA (degree)® 23+5 35 35 0
MP-PP (degree)9 21+5 28.5 28.5 0
U1 to NA (degree)’ 22+6 22 22 0
U1 to NA (mm)’ 5+2 5 6 +1
Maxillary dentition U1 to SN (degree)’ 108+6 110.5 110.5 0
ADH (mm)™* 27.23+2.79 30 30 0
11
Dental PDH (mm) 22.24+2.23 20.5 20.5 0
L1 to NB (degree)’ 30+6 40.5 40.5 0
Mandibular dentition L1 to NB (mm)’ T+2 1 11 0
L1 to MP (degree)’ 99+5 98 98 0
Maxillomandibular U1 to L1 (degree)’ 12548 109 109 0
E line-U. lip (mm)™ 12 35 4 +0.5
Soft E line-L. lip (mm)*° 242 4 4 0
Soft tissue .
tissue NLA (degree) 91+8 91 90.5 -0.5
H-angle (degree)’ 1444 24 24.5 +0.5

Superimposition on the cranial base showed no
growth-related changes at the nasion or basion, nor any
positional shifts in the maxilla or mandible. Maxillary
superimposition revealed that the upper incisors had
protruded (Fig. 9), and model analysis" confirmed incisor
protrusion along with expansion of the dental arch (Fig. 10).

Following debonding of all orthodontic appliances,
the treatment progressed to the retention phase. To
maintain the achieved tooth positions, both a fixed
retainer and a removable wraparound appliance were

provided (Fig. 11). The patient was instructed to wear

the removable retainer full-time, removing it only during
meals and oral care. Follow-up visits were scheduled at
one week, one month, and three months post-debonding,
and then every six months to monitor function, esthetics,
and stability. Throughout the recall period, the anterior
tooth relationship remained stable. However, no routine
radiographic follow-up was performed, and additional
radiographs were obtained only when clinically indicated.
The patient demonstrated excellent compliance with
the retainer regimen and strong motivation to maintain

the orthodontic results.
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—Pre-treatment
—Post-treatment

Figure 10 Maxillary dental model superimposition of pre-treatment (orange) and post-treatment (green) using third palatal rugae

as references”

Figure 11 Post-treatment retention appliances
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Discussion

The management of intrusive luxation is one of
the most complex and complicated traumatic dental
injuries. The prognosis depends on several factors, including
the degree of intrusion, stage of root development, time
elapsed before treatment, and the treatment modality
chosen. In the present case, the patient was a middle-aged
adult with a fully developed permanent dentition, and the
maxillary left central incisor was intruded approximately
4 mm. According to International Association of Dental
Traumatology (IADT) guidelines, orthodontic extrusion
is the preferred treatment in such moderate intrusion
cases, since spontaneous re-eruption is unlikely in teeth
with complete root formation.’®

The treatment objectives focused on controlled
extrusion of the affected tooth while minimizing additional
trauma to surrounding tissues. A bi-dimensional Roth
appliance was selected to enhance torque control and
allow precise modulation of force magnitude during
orthodontic repositioning of the traumatized tooth, with
lisht orthodontic forces delivered using elastic thread and
piggyback mechanics. Previous studies have emphasized
that the use of light forces is critical to reduce the risk of
root resorption and ankylosis."* Therefore, light orthodontic
force was applied for the extrusion of the intruded tooth
in this case. The maxillary first premolars were used as
anchorage to provide sufficient support for controlled
extrusion. A 0.018-inch stainless steel archwire was selected
to enhance anchorage stability, and an elastic thread
delivering approximately 60 ¢ of force was applied. As
extrusion progressed, a 0.012-inch nickel-titanium wire
was added in a piggyback configuration to facilitate
alignment while minimizing adverse effects.

Endodontic management is also crucial in intrusive
luxation cases, as the risk of pulp necrosis is high in mature
teeth. In this patient, root canal therapy was initiated after
partial orthodontic extrusion. This sequence facilitated
effective interdisciplinary collaboration, allowing timely
endodontic intervention once adequate canal access was
achieved. This makes it simpler to get to and keeps the

area drier, which makes endodontic therapy perform better

overall. Radiographs taken following treatment showed
that the recovery was going well. There was slight external
root resorption and no signs of periapical lesion. Long-term
follow-up for at least five years has been planned. Periodic
clinical evaluation will be performed, with radiographic
assessment if clinically indicated, to detect potential late
complications such as external root resorption and ankylosis.

From both functional and esthetic perspectives,
the treatment successfully repositioned the intruded tooth.
No additional restorative intervention was required, as
the tooth structure and esthetics remained satisfactory
following orthodontic and endodontic treatment. Although
the final occlusion remained Class Il with an increased
overjet, which was similar to the initial condition along
with a slight arch expansion, there was no impact on
function or esthetics of the patient. For post-treatment
retention, a fixed retainer in combination with a wraparound
retainer was used to effectively prevent relapse in both the
vertical and anteroposterior dimensions. In repositioning
the tooth, anchorage teeth were prepared to be as stable
as possible by carefully placing the brackets in appropriate
positions and using a passive archwire to maintain tooth
alignment. However, achieving an ideal bracket position
in every area was not always possible, and the passive
archwire could still exert a slight force because its relatively
large size fit closely within the bracket slots, thereby
transmitting minimal force to the teeth. An additional
benefit observed was a slight improvement in the
angulation and inclination of the adjacent teeth. This
occurred as a secondary effect of using pre-adjusted
Edgewise brackets, despite the fact that the archwire
had been engaged passively during treatment.

However, some limitations should be acknowledged.
The final occlusion remained in a Class Il relationship,
and the overjet was not improved, accompanied by a
minor expansion of the arch. These problems showed
how hard it is in practice to balance the best therapeutic
goals with patient-centered care.

This case highlights several essential factors for

managing intrusive luxation: the need for early intervention,
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the application of light orthodontic forces, timely endodontic
intervention, and close collaboration with specialists.
These factors together could significantly improve the
prognosis of such complex injuries, even in adult patients

with completed root formation.

Conclusion

This case demonstrated that controlled orthodontic
extrusion using light continuous forces, in combination
with subsequent endodontic treatment, can provide a
predictable and effective outcome. The collaborative
approach between orthodontics and endodontics not
only facilitated proper tooth repositioning but also
ensured optimal conditions for root canal therapy.
Although ideal orthodontic correction was limited by
the treatment preference of the patient, the primary
objective, successful extrusion of the intruded maxillary
central incisor, was achieved with satisfactory functional
and esthetic results. This case emphasizes the importance
of early intervention, force control, and interdisciplinary
cooperation in improving the prognosis of intrusive
luxation in mature permanent teeth.
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Abstract

This is a participatory action research study with the objective of creating a process for teachers to be involved
in designing active learning activities related to food and consumption behaviors that affect dental health. The
study took place at the Border Patrol Police School Bamrung 87 in Mae Fa Luang District, Chiang Rai Province, where

teachers participated in providing data, analysis, and co-organizing the learning activities.The research steps began
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with studying the school's context, examining dietary consumption of students and analyzing data, planning and
implementing the teachers' active learning activities. The defined goal was to integrate knowledge about selecting
appropriate food consumption into the learning plans. The project resulted in an adapted data collection method
for consumption behaviors, which the school staff could participate in. A survey of 102 students found that 40.3%
consumed snacks daily, 66.7% chose snacks based on taste, and 56.9% preferred sweet flavors. Data sharing with
the teachers for collaborative analysis, and they identified a shared conclusion: "snacks and students go together."
This insight led to the development of a learning plan on choosing snacks by five teachers. The plan was designed
to be appropriate for the students' grade levels and used an active learning approach to help students achieve the
learning goals. Student assessments were conducted according to the teachers' methods. The reflection on the
project's implementation provided recommendations for future school operations, including: The importance of
evaluating activities and analyzing the data with teachers to drive continuous improvement, the need to understand
the organizational culture of each school before starting a collaborative project, encouraging teachers to integrate
health issues into the curriculum to develop students' life skills, identifying opportunities within the Core Curriculum
of the Ministry of Education to embed health topics across various subjects and seeking opportunities to collaborate

with local agencies and communities to create an environment that supports students' healthy behaviors.

Keywords: Active learning, Participatory action research, Dental health promotion in primary school, Snack,

Dietary consumption
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Effectiveness of Pandan Leaf Extract as An Irrigant Against Enterococcus Faecalis:
A Laboratory Study
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Abstract

This study aimed to evaluate the pH, antimicrobial efficacy against Enterococcus faecalis (E. faecalis), and
the effects on dentin mineral density of Pandanus amaryllifolius leaf extract solutions, compared with distilled
water and 2.5% sodium hypochlorite as root canal irrigants. Pandan leaf extracts at concentrations of 32, 64, and
128 mg/mL were prepared and tested against distilled water and 2.5% sodium hypochlorite. The sample size for
each experimental group consisted of 10 root canals. The pH of each irrigant was measured with a calibrated pH
meter. Antimicrobial activity was determined by measuring colony-forming units per milliliter (CFU/mL) of E. faecalis
after irrigation. Dentin mineral density was assessed using micro-computed tomography (micro-CT). All experiments
were performed in triplicated. Statistical analysis was performed using Kruskal-Wallis test, followed by multiple
comparisons at a significance level of p < 0.05. Distilled water showed a slightly acidic pH (6.8 + 0.1), while sodium
hypochlorite was strongly alkaline. Pandan leaf extracts exhibited alkaline pH values that increased with increasing
concentration. Antimicrobial testing demonstrated a dose-dependent reduction of E. faecalis, with 128 me/mL producing
the most pronounced effect, comparable to sodium hypochlorite. Micro-CT analysis showed no significant differences in
dentin mineral density among all groups. Higher concentrations of pandan leaf extract exhibited notable antimicrobial
activity against E. faecalis, with no adverse effect on dentin mineral density. Its alkaline nature may enhance anti-

bacterial properties.
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Introduction

Sodium hypochlorite (NaOCl) has been widely its broad-spectrum bactericidal properties.' Chemically,
recognized and used as an effective antimicrobial agent sodium hypochlorite dissociates in aqueous solution to

in various fields of medicine, including dentistry, due to produce sodium ions (Na*) and hypochlorite ions (OCLU),
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which exist in equilibrium with hypochlorous acid (HOCLY.
This equilibrium is strongly influenced by the pH of the
solution: at alkaline pH values above 9.0, the predominant
species is the OCL, whereas at acidic or neutral pH, HOCL
prevails. While HOCL is known to exhibit stronger antimicrobial
activity, OCl" remains the dominant and more stable
form in alkaline conditions. OCl acts as an effective oxi-
dizing agent capable of disrupting microbial components
and is widely used as a disinfectant and irrigant in dental
and medical applications due to its stability and broad-
spectrum antimicrobial efficacy.”’

Historically, NaOCl was initially introduced in the
18" century as a bleaching agent. Later, in the 19" century,
Labarraque pioneered its use in medicine for infection
control, notably for preventing puerperal fever and
various other infections. The landmark discoveries by
Robert Koch and Louis Pasteur confirmed the strong
antimicrobial properties of sodium hypochlorite, leading
to its widespread adoption as a disinfectant and antiseptic
in healthcare settings worldwide. Its ability to kill a wide
range of microorganisms, including bacteria, viruses, fungi,
and spores, makes it a versatile and indispensable agent
in infection control.*

In the field of endodontics, NaOCl is the irrigant
of choice for root canal therapy because of its excellent
antimicrobial properties and its unique ability to dissolve
organic tissue remnants within the root canal system.
Effective root canal disinfection is essential for the success
of endodontic treatment, as persistent microbial infection
is a primary cause of treatment failure. The concentration
of sodium hypochlorite used in clinical practice ranges
from 0.5% to 6%, with higher concentrations providing
faster and more effective antimicrobial action and tissue
dissolution. However, the choice of concentration must
balance efficacy and safety, as higher concentrations are
associated with increased cytotoxicity and the potential for
damage to periapical tissues if extruded beyond the apex.”

Despite its advantages, sodium hypochlorite also
has notable limitations when used as a root canal irrigant.
One major limitation is its inability to effectively remove
the smear layer, a layer of organic and inorganic debris

created on canal walls during instrumentation. While

NaOCl can degrade the organic portion of the smear
layer, it does not dissolve the inorganic components,
necessitating the use of chelating agents such as ethylene-
diaminetetraacetic acid (EDTA) in subsequent irrigation
steps. Furthermore, NaOCl is highly cytotoxic and can cause
severe irritation or damage to periapical tissues, oral mucosa,
and skin upon accidental extrusion or contact. Its unpleasant
taste and strong odor can reduce patient compliance and
comfort during treatment. Sodium hypochlorite is also
corrosive to dental instruments and can degrade the organic
matrix of dentin, which may adversely affect the mechanical
properties of the tooth, including elasticity and flexural
strength. Moreover, its antimicrobial efficacy is reduced
in the presence of organic matter, which is abundant
within the root canal system.®’

Given these drawbacks, there has been increasing
interest in exploring alternative root canal irrigants derived
from natural products, particularly herbal extracts. Herbal
medicines have been used for centuries across many
cultures for treating a wide range of medical conditions.
Compared to synthetic drugs, herbal extracts often have
fewer side effects, are generally more biocompatible,
and are more accessible and affordable, especially in
resource-limited settings. Many plants contain bioactive
compounds such as phenolics, flavonoids, alkaloids, and
terpenoids, which exhibit antimicrobial, anti-inflamma-
tory, and antioxidant properties. The incorporation of
such herbal extracts into endodontic irrigation protocols
could potentially improve antimicrobial effectiveness,
while minimizing toxicity and other adverse effects.

Among various medicinal plants, pandan leaf
(Pandanus amaryllifolius), commonly known as pandan or
“toey hom” in Thai, has gained attention for its potential
oral health benefits. Traditionally used in Southeast Asian
cuisine and folk medicine, pandan leaf contains several
bioactive compounds, including phenolic compounds,
which have demonstrated antimicrobial activity against
oral pathogens. Phenolic compounds can interfere with
bacterial cell walls, disrupt membrane permeability,
and inhibit enzyme activity, thus suppressing microbial
growth. Previous studies have shown that ethanolic

and aqueous extracts of pandan leaf can inhibit the
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growth of oral bacteria such as Streptococcus sanguinis,
Streptococcus salivarius, Streptococcus mutans, and
Porphyromonas gingivalis at relatively low minimal
inhibitory concentrations (MIC). These bacteria are known
contributors to dental caries and periodontal diseases.”
However, the effectiveness of pandan leaf extract against
E. faecalis, a resilient and common pathogen associated
with persistent root canal infections, appears to require
higher concentrations. A prior in vitro study reported that
ethanolic pandan leaf extract inhibited E. faecalis at an MIC
of 32.5 mg/mL, indicating antimicrobial potential, albeit
at relatively high concentration.

Despite promising antimicrobial activity, to date
there has been no research investigating the use of pandan
leaf extract as an irrigant in root canal treatment, particularly
focusing on its effects against £. faecalis. Considering the
limitations of NaOCl and the growing demand for safer,
biocompatible alternatives, exploring pandan leaf extract
as a component in root canal irrigation solutions is timely
and warranted. The development of such herbal-based
irrigants could offer benefits including reduced cytotoxicity,
better patient tolerance, and potential cost-effectiveness,
while harnessing the natural antimicrobial properties of
the plant.

Therefore, this study aimed to formulate a root
canal irrigant incorporating pandan leaf extract and to
evaluate its physical properties and antimicrobial efficacy
against E. faecalis. Understanding these characteristics
would contribute to the development of novel endo-
dontic irrigants that combine herbal medicine with modern
dental practice, potentially improving clinical outcomes

and patient safety.

Materials and methods

Preparation of Pandan Leaf Extract

The pandan leaf extract was prepared in liquid form
using a method currently under petty patent application
with the department of intellectual property of Thailand
(application number 1-2403003729), filed by Nattapon
Rotpenpian. Fresh pandan leaves were dried and ground
into powder before extraction with 95% ethanol. The

extract was filtered through muslin cloth, centrifuged to
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remove precipitates, and subsequently filtered through a
0.45 um membrane filter. The filtrate was concentrated by
rotary evaporation. Ethanol, a semi-polar solvent capable
of dissolving both polar and non-polar compounds, was
used as an extraction solvent. The yield of the extract was
approximately 6-7%.°
Preparation of Root Canal Irrigants

Five experimental groups of irrigants were prepared:
Group 1 - distilled water (negative control); Group 2 — pandan
leaf extract at 32 mg/mL; Group 3 — pandan leaf extract at
64 mg/mL; Group 4 — pandan leaf extract at 128 mg/mL;
and Group 5 - 2.5% NaOCl solution (positive control).
Sample size was calculated based on previous studies
with OL = 0.05, power = 0.8, and five groups, resulting in a
total of 50 samples (10 specimens per group).”
Measurement of Physical Properties

The pH of each irrigant solution was measured
and compared among the groups to assess their physical
properties.’
Tooth Preparation

Fifty extracted human single-rooted anterior
and premolar teeth were selected based on the following
criteria: single straight root canal with one apical foramen,
closed apex, and absence of cracks at the root tip. Teeth
were stored in 1% formalin solution and cleaned. The
crowns were sectioned at the cementoenamel junction
(CEJ) to achieve a standardized root length of 17 mm.
Working length was established by inserting a size 10 K-file
until it was visible at the apical foramen, then subtracting
1 mm (working length = 16 mm). Canal preparation involved
coronal enlargement with Gates-Glidden drills sizes 2, 3, 4,
and 5, followed by apical preparation with K-files to
working length. Teeth were dried overnight at room
temperature. The apical foramina were sealed with two
layers of clear nail varnish to prevent bacterial leakage.
All specimens were sterilized by autoclaving at 121°C
and 15 PS| for 20 minutes.’
Bacterial Culture and Inoculation

E. faecalis (ATCC 29212) was obtained from
Department of Oral biology and Occlusion, Faculty of
Dentistry, Prince of Songkla University and cultured

microaerobically on blood agar at 37 °C for 48 h. Pure



colonies were then grown in Brain Heart Infusion (BHI) broth
at 37°C until the logarithmic growth phase was reached.
The bacterial suspension was adjusted to an optical
density of 0.5 at 600 nm corresponding to approximately
1.5 x 10°colony forming units per milliliter (CFU/mL). Thirty
microliters of this suspension were injected into each root
canal. The inoculated teeth were incubated in a biosafety
cabinet at 37°C for 48 h to allow bacterial colonization.'"
Root Canal Irrigation and Microbial Sampling

The infected teeth were initially sterilized by auto-
claving to eliminate any pre-existing microorganisms and
to standardize the experimental conditions. Subsequently,
the root canals were artificially contaminated with a
standardized bacterial suspension (1.5 x 10° CFU/mL) and
incubated for 48 hours to allow bacterial colonization
prior to irrigation procedures. The specimens were then
randomly assigned to five irrigant groups. Root canals
were irrigated with 5 mL of the assigned solution for
3 minutes. Following irrigation, 10 L of fresh culture
medium was transferred into the canals and incubated
for an additional 48 hours to evaluate possible bacterial
regrowth after irrigation, simulating the post-irrigation
condition within the canal system. After incubation,
samples were collected, serially diluted, and plated on
agar to determine the bacterial count. The antimicrobial
activity of each irrigant was expressed as the number of
colony-forming units per milliliter (CFU/mL)
Bacterial count

E. faecalis bacterial counts were assessed using
sterile microbrushes, followed by placement of sterile paper
points into each canal for 5 minutes. Both the microbrushes
and paper points were immediately transferred into 500 pL
of sterile BHI broth and vortexed for 30 seconds to ensure
bacterial release prior to plating. The cultures were incubated
at 37 °C for 48 h. Colony growth was evaluated based
on morphology on blood agar and confirmed by Gram
staining. Colony-forming units (CFUs) were enumerated
by two independent examiners. Each examiner visually
inspected the agar plates, and CFUs were manually counted
using a standard grid reference to ensure consistency.
Independent counts were recorded separately to minimize

bias and confirm reproducibility of results.'

Micro-CT scan Analysis

The specimens were analyzed using a high-resolution
micro-computed tomography system (MicroCT35; SCANCO
Medical, Bassersdorf, Switzerland). Scanning was conducted
at 70 kVp, 114 pA, and 8 W power, with an integration time
of 800 ms. Images were acquired at an isotropic voxel size
of 15 um to provide high-resolution visualization of
internal microstructures. A total of 1000 projections
were collected over a 360° rotation using a cone-beam
geometry. The raw projection data were reconstructed
with a filtered back-projection algorithm to generate axial
cross-sectional images. The reconstructed datasets were
exported as 16-bit grayscale images with a resolution of
2048 x 2048 pixels. Subsequent image processing and
quantitative analyses were performed using Scanco
Evaluation Software, with segmentation carried out by
global thresholding to differentiate voids from solid
phases. Calibration was performed using a hydroxyapatite
phantom to ensure quantitative accuracy of the mineral
density measurements.*”
Statistical Analysis

Data were analyzed using SPSS software. Results
were presented as mean + standard deviation. Normality
was tested with the Kolmogorov-Smirnov test. For non-
normal data, the Kruskal-Wallis test followed by multiple
comparisons was applied. A significance level of 0.05

was adopted.

pH of chemical irrigations

The pH values of the root canal irrigants are
presented in Table 1. Distilled water (Group 1) showed
a slightly acidic pH of 6.8 + 0.1. The pandan leaf extract
solutions (Groups 2, 3, and 4) exhibited alkaline pH values
ranging from 9.2 + 0.2 to 9.8 + 0.1, with pH increasing
slightly as the concentration of the extract increased. The
highest concentration group (128 mg/mL) showed the
most alkaline pH among the pandan leaf extract groups.
The NaOCl solution (Group 5) had the highest pH at 11.5
+ 0.3, consistent with its known strongly alkaline nature.
Statistical analysis indicated significant differences in pH

values among all groups (p < 0.05) as shown in table 1.
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Table 1 pH value of chemical irrigants

Group Solution pH (mean + SD)
1 Distilled water 6.8 +0.1
2 32 mg/mL Pandan leaf extract 9.2 £ 0.2*
3 64 mg/mL Pandan leaf extract 9.5 + 0.15*
4 128 mg/mL Pandan leaf extract 9.8 £ 0.1*
5 2.5% NaOCl 11.5 + 0.3%

Note: * significantly different when compared to distilled water (p < 0.05).

Colony formation after Pandan leaf extract irrigation

The antimicrobial efficacy of the tested irrigants
against E. faecalis (ATCC 29212) was evaluated by measuring
the average of CFU/mL after treatment, as shown in Table 2.
As expected, the distilled water group (Group 1), which
served as the negative control, exhibited no antimicrobial
activity, with the highest mean bacterial count at 2.00 +
0.23 CFU/mL. The pandan leaf extract groups demonstrated
a concentration-dependent reduction in bacterial counts.
Group 2 (32 mg/mL) showed a mean CFU of 1.98 + 1.24,
Group 3 (64 mg/mL) showed a further reduction with

a mean CFU of 1.46 + 3.33, and Group 4 (128 mg/mL)
exhibited the most significant bacterial reduction among
the pandan leaf extract groups, with a mean CFU of 0.42
+ 0.40. The positive control, 2.5% sodium hypochlorite
(Group 5), showed a comparable antimicrobial effect
with a mean CFU of 0.38 + 0.17. However, there are no
differences among all groups. These findings indicate
that pandan leaf extract at higher concentrations can
effectively reduce E. faecalis populations in root canals,
with efficacy approaching that of sodium hypochlorite

as shown in Table 2.

Table 2 E.faecalis colony countt across different experimental group

Group Solution Mean CFU/mL (+ SD)
1 Distilled water 2.00 £0.23
2 32 mg/mL Pandan leaf extract 198 +1.24
3 64 mg/mL Pandan leaf extract 1.46 + 3.33
4 128 mg/mL Pandan leaf extract 0.42 + 0.40
5 2.5% NaOCl 0.380 +0.17

no significant differences were found (p > 0.05).

Micro-CT scan in root canal

Micro-computed tomography (micro-CT) analysis
demonstrated that dentin specimens irrigated with distilled
water, pandan leaf extract at concentrations of 32 meg/mL,
64 mg/mL, and 128 mg/mL, as well as 2.5% NaOCl,

exhibited no statistically significant differences in dentin
mineral density (p > 0.05). The mean dentin density values
across all experimental groups remained comparable
and not significant difference as shown in table 3 and

figure 1.

Table 3 Dentin mineral density (mean + SD) following immersion in distilled water, Pandan leaf extract at varying concentrations

and sodium hypochlorite

Group Solution Dentin mineral density (mgHA/cm?)
1 Distilled water 0.92 + 0.46
2 32 mg/mL Pandan leaf extract 0.91 + 0.57
3 64 mg/mL Pandan leaf extract 0.91 + 0.58
4 128 mg/mL Pandan leaf extract 0.89 +0.84
5 2.5% NaOCl 0.91 +0.47

no significant differences were found (p > 0.05).
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Distilled water

Pandan leaf extract 64 mg/ml

NaOCl 2.5%

Pandan leaf extract 32 mg/ml

Pandan leaf extract 128 mg/ml

Figure 1 The radicular dentin density by micro-CT scan with 5.0 mm magnification

Discussion

The present study investigated the physicochemical
properties, antimicrobial efficacy, and effects on dentin
mineral density of Pandanus amaryllifolius (pandan leaf)
extract solutions compared with distilled water and
2.5% NaOCl, when used as root canal irrigants. These
findings provide important insights into the potential
role of pandan leaf extract as a natural alternative or
adjunct to conventional root canal irrigants."

pH is a critical parameter influencing both

antimicrobial activity and compatibility effects on dentin

structure. In the present study, distilled water was slightly
acidic (pH 6.8), consistent with prior reports of neutral-
to-slightly-acidic pH values for deionized water. In contrast,
pandan leaf extract solutions were alkaline, with pH
ranging from 9.2 to 9.8. This alkalinity may be attributed
to the presence of bioactive compounds, including
flavonoids, alkaloids, and phenolic compounds, some
of which can form basic salts or release hydroxyl ions in
aqueous solution and might be compatible in root canal

homeostasis. The pH increased modestly with extract
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concentration, suggesting a concentration-dependent
release of these constituents."”

NaOCl displayed the highest pH value (11.5), in
agreement with its well-established strong alkalinity. The
alkaline nature of NaOCl contributes to its antimicrobial
action and ability to dissolve organic tissue. Pandan leaf
extract, while less alkaline, still falls within a range that
may inhibit bacterial growth. An alkaline pH has been
reported to destabilize bacterial cytoplasmic membranes
and interfere with enzymatic activity, potentially explaining
part of the observed antimicrobial effect of pandan
leaf extract.™

The antimicrobial assay revealed that pandan
leaf extract exhibited concentration-dependent efficacy
against E. faecalis, with the 128 mg/mL concentration
achieving bacterial counts comparable to those of
2.5% NaOCL. £. faecalis is a well-documented pathogen
associated with persistent endodontic infections and
root canal treatment failures due to its ability to form
biofilms, penetrate dentinal tubules, and survive in
nutrient-poor environments."

The marked reduction in CFU observed in the
128 mg/mL pandan leaf extract group may be linked to
the phytochemical profile of P. amaryllifolius. Previous
studies have reported the presence of antimicrobial
agents such as 2-acetyl-1-pyrroline, phenolic acids, and
essential oils. Phenolic compounds, in particular, can
disrupt bacterial cell walls, cause protein denaturation,
and interfere with nucleic acid synthesis. In addition,
pandan leaf extract’s alkaline pH may enhance cell
wall disruption, similar to the mechanism proposed for
calcium hydroxide.'

While NaOCl remains the gold standard irrigant
due to its potent antibacterial and tissue-dissolving
properties, its use is associated with drawbacks, including
cytotoxicity, risk of extrusion injuries, and unpleasant taste
or odor. The comparable antimicrobial performance of
high-concentration pandan leaf extract observed in this
study suggests that it may serve as a less cytotoxic,
plant-based alternative, although further cytotoxicity
and biocompatibility testings are essential before clinical

application.
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The search for herbal and plant-derived irrigants
has been driven by the desire to find effective but
biocompatible alternatives to NaOCl. Numerous plant
extracts, such as Azadirachta indica (neem), Camellia sinensis
(green tea), Allium sativum (garlic), and Curcuma longa
(turmeric), have shown varying degrees of antimicrobial
activity against endodontic pathogens. Pandan leaf extract
shares common phytochemical traits with some of these
plants, particularly the presence of phenolics and
flavonoids, which are known to possess antibacterial,
antioxidant, and anti-inflammatory properties.'’

Compared with neem or green tea extracts, which
tend to have a more neutral pH, pandan’s alkaline nature
could offer a distinct advantage in bacterial inhibition.
However, unlike NaOCl, plant extracts generally lack
proteolytic tissue-dissolving capability, which is essential
for effective debridement. Therefore, pandan extract
may be best positioned as an adjunctive irrigant or as
part of a sequential irrigation protocol, rather than as a
standalone replacement for NaOCL."

From a clinical perspective, the findings of this study
suggest that pandan leaf extract, particularly at higher
concentrations, holds promise as a root canal irrigant.
Its significant antimicrobial activity against E. faecalis,
coupled with its lack of adverse effects on dentin mineral
density, is encouraging.” Nevertheless, several limitations
must be acknowledged. First, the study used a planktonic
bacterial model rather than a mature biofilm model,
which is more resistant to antimicrobial agents. Second,
no cytotoxicity testing was conducted, and the safety
of pandan leaf extract on periapical tissues remains
unknown. Third, the absence of proteolytic activity
limits its debridement potential compared with NaOCL.

Therefore, while pandan leaf extract may not
replace NaOCl entirely, it could serve as a supplementary
irrigant to reduce bacterial load while minimizing tissue
damage. A potential application could be alternating
NaOCl and pandan leaf extract during irrigation to balance
efficacy and safety.’

Further researches are needed to confirm the
antimicrobial effects of pandan leaf extract in more clinically

relevant models, including multispecies biofilms and



dentinal tubule penetration assays. Cytotoxicity and
genotoxicity studies will be critical to establish safety
profiles. Investigating the optimal concentration, contact
time, and combination protocols with other irrigants could
help define its role in endodontic practice. Additionally,
chemical analysis to identify and quantify the active
compounds responsible for its antimicrobial action would
aid in standardizing extract preparation and potency.
However, there are several limitations of this study
including the proteolytic activity of pandan leaf extract,
an important property of ideal endodontic irrigants, was
not evaluated, and thus its role should be considered
supplementary to conventional irrigants such as NaOCL.
Antimicrobial testing was performed using planktonic
bacteria rather than mature or multispecies biofilms, and
further studies are warranted to assess its efficacy against
biofilms and its penetration into dentinal tubules. In
addition, cytotoxicity and biocompatibility were not
investigated, highlighting the need for in vitro safety
evaluation prior to clinical application. While dentin
mineral density was unaffected, other mechanical
properties, including microhardness, bonding strength as
well as ultrastructural characteristics assessed by SEM,
were not evaluated. The ability of the extract to remove
smear layers was not examined, and its potential
combination with chelating agents such as EDTA may
be explored. Finally, although bioactive components
were described, they were not quantified, and analytical
techniques such as GC-MS or HPLC should be applied
to ensure consistency and reproducibility. Further in vivo

and cytotoxicity studies are necessary before clinical use.

Conclusion

This study demonstrates that P. amaryllifolius leaf

extract possesses alkaline pH and significant antimicrobial
activity against £. faecalis, with its highest concentration
performing comparably to 2.5% NaOCl, while causing
no measurable change in dentin mineral density. These
findings support further investigation into pandan leaf extract
as a potential natural irrigant or adjunct in root canal

therapy. However, clinical validation, safety assessment,

and optimization of its use remain essential steps before
translation into practice.
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Efficacy of 0.3% Cannabidiol (CBD) Oral Paste for The Treatment of Recurrent
Aphthous Ulcers
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'Faculty of Dentistry, Chulalongkorn University, Bangkok, Thailand
’Dental Department, Thanyaburi Hospital, Pathumthani, Thailand

Abstract

Cannabidiol (CBD) at 0.1% has been reported to be suitable as an alternative management for Recurrent Aphthous
Ulcers (RAU) due to its analgesics and anti-inflammatory effects. This study aimed to examine 0.3 % CBD when
compared to 0.1% CBD, 0.1% Triamcinolone Acetonide (TA) oral paste and pure oral paste in the treatment of RAU.
For safety investigations, 100 healthy participants were examined for allergic reaction to 0.3% CBD oral paste
compared to pure oral paste, then 50 healthy participants were evaluated for local and systemic effects of 0.3%
CBD oral paste in which blood tests were performed before drug application and seven days after. After that, RAU
patients from the Oral Medicine Clinic, Faculty of Dentistry, Chulalongkorn University were treated with 0.3% CBD,
0.1% CBD, 0.1% TA, and pure oral paste. Each patient received the assigned medication and applied it to the ulcer
three times daily for seven days. Ulcer size was assessed using a photograph analyzed with computer software on
Days 0 (baseline), 2, 5, and 7. Pain levels were recorded daily. Patient satisfaction was evaluated at the final visit,
and quality of life assessment using Oral Health Impact Profile-14 (OHIP-14) was performed at baseline and the
last visit. No participants had any allergic reaction to 0.3% CBD in oral paste. There was no significant increase in
blood tests values after seven days of topical application of the medicine. However, the level of creatinine was
significantly decreased (p < 0.05). The 0.3% CBD group showed a significant reduction in pseudomembranous ulcer
size and erythematous border on Day 2 compared to pure oral paste. However, the reduction was not significantly
different from 0.1% CBD at all monitoring points. Pain levels decreased daily with 0.3% CBD, but the reduction was
not significantly different from pure oral paste, 0.1% CBD or 0.1% TA. No significant differences in OHIP-14 scores
were observed among the four groups. 0.3% CBD demonstrated early anti-inflammatory and analgesic effects when

used to treat RAU. However, those effects were not significantly different from 0.1% CBD.
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Introduction

Recurrent Aphthous Ulcer (RAU) is the most inflammatory condition.” The ulcers usually appear as

common type of oral ulcers and is considered a chronic painful, round or oval sores with an erythematous border.
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They can occur as a single ulcer or as multiple ulcers and
often last for about two weeks.** RAU can strongly affect
quality of life, because it causes pain and discomfort
when patients speak, eat, or swallow." The prevalence
is about 20% of the general population and may be up
to 40% in children; the rate also differs between races."?
The etiology of RAU is still not well understood. Many
factors may be involved, such as genetics, infections,
immune problems, nutritional deficiency, stress, smoking,
trauma, and certain drugs. RAU can also be part of systemic
diseases such as Behcet’s disease, Crohn’s disease,
ulcerative colitis, HIV, or cyclic neutropenia.>

Current treatment of RAU focuses on reducing pain
and inflammation and improving ulcer healing. Common
treatments include topical corticosteroids, analgesics, and
antiseptic mouthwash."” Topical corticosteroids are the
most effective and are used as the first choice, but they
may cause side effects such as fungal infection, contact
allergy, or pigmented mucosa.’ Therefore, treatments with
fewer side effects are needed.

Cannabis has been used for pain relief for thousands
of years and is now studied as a treatment for several
diseases especially in the conditions that would not
respond to conventional treatment.”® The main active
compounds in cannabis are cannabinoids, which include
delta-9-tetrahydrocannabinol (THC) and Cannabidiol
(CBD).” CBD is not psychoactive'® and has several effective
properties, such as pain relief, anti-seizure, anti-nausea,
and espedially anti-inflammatory effects.'' CBD has dose-
related side effects and is considered well tolerated. The most
seen adverse effects of CBD are drowsiness and sedations.
Other adverse effects such as cardiovascular and reproductive
effects have been reported at very high doses exceeding
200mg/ke/day which are higher than therapeutic doses.
Currently, clinically significant cardiovascular and reproductive
effects are rarely seen. Contraindications of CBD include a
known allergy to cannabidiol or sesame oil, individuals with
history of substance abuse or alcohol dependence and
patients with depression, mood disorders and suicidal
tendencies."”

0.1 % CBD can be used as alternative treatment

for RAU13. It was demonstrated that 0.1% CBD oral paste
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reduced ulcer size and promoted ulcer healing but was less
effective than 0.1% Triamcinolone Acetonide (TA). Thus,
this study increased CBD concentration to 0.3%. Allergic
reactions were examined, as well as local and systemic
effects from using topical 0.3% CBD oral paste and compared
the efficacy of 0.3% CBD, 0.1% CBD, 0.1% TA and pure oral

paste when used for the treatment of RAU.

Materials and methods

Study design

This study was performed in three steps: starting by
investigating allergic reactions of 0.3% CBD on the upper
backs of participants, followed by examining the local and
systemic effects of 0.3% CBD on normal oral mucosa, and
finishing with studying the efficacy of CBD oral paste for
the treatment of RAU. This study was carried out from
December 2024 to May 2025.
0.3% CBD oral paste effect on subjects’ upper back

One hundred healthy participants (50 males and
50 females) according to the data from Bhalang K et al.,
2013" were recruited to be investigated for allergic reaction
t0 0.3% CBD oral paste. The medicine was filled in two Finn
chambers and pure oral paste in the other two chambers.
The chambers were applied to the upper backs of
participants. After 48 hours, the chambers were removed.
Fifteen minutes later, allergic reactions were investigated
based on the International Contact Dermatitis Research Group
(ICDRG). The ICDRG score was used again 24 hours later”.
Local and systemic effect of 0.3% CBD oral paste on
normal oral mucosa

Fifty Participants (25 males and 25 females)
according to the data from Bhalang K et al., 2013" were
evaluated for local and systemic side effects of 0.3% CBD
oral paste when used on normal oral mucosa. Participants
were instructed to apply 1 cm diameter of 0.3% CBD
oral paste three times/day after meal for seven days on
their lower labial mucosa. Blood tests were performed
before and after seven days of drug application. Blood
screenings are composed of blood urea nitrogen (BUN),
creatinine, aspartate aminotransaminase (AST), alanine
aminotransaminase (ALT), total bilirubin, alkaline phosphatase

16,17

(ALP), total protein, and albumin.



Efficacy of CBD oral paste for the treatment of RAU
A total of 60 participants from the calculation
by G*power program were randomly assigned into four
groups to receive one of the following treatments: pure
oral paste, 0.1% TA oral paste, 0.1% CBD oral paste, or
0.3% CBD oral paste. The medication was applied to the
ulcer three times per day after meals for seven consecutive
days. If a participant presented with more than one ulcer,
only the most accessible ulcer was evaluated. When
an ulcer had completely healed, participants were not
required to continue with the medication but were
still asked to attend all scheduled follow-up visits. On
the final day of the study, participants were asked to
rate their satisfaction and report any adverse effects
experienced during treatment.
Inclusion and exclusion criteria

To study allergic reaction, the local and systemic
effects of CBD, healthy participants were eligible if they
were 18-65 years old, willing to join the study, and provided
written informed consent. To study the efficacy of CBD
oral paste in treating RAU, participants with RAU were
required to have a history of RAU occurring at least twice
a year on non-keratinized oral mucosa. At the time of
enrollment, participants were present with 1-3 aphthous
ulcers of less than 48 hours duration, measuring 2-10 mm
in diameter, and located in areas easily accessible for
evaluation and treatment, such as the labial mucosa, buccal
mucosa, or floor of the mouth.

Exclusion criteria for studying allergic reactions
were pregnancy and lactation. Exclusion criteria in the study
of local and systemic effects of CBD included pregnancy
and lactation; concurrent bacteria, fungal, or viral infections;

known allergies to CBD or oral paste used in the study. For

Figure 1 Aphthous ulcer with an object of known size

RAU subjects, the exclusion criteria included pregnancy
and lactation; concurrent bacterial, fungal, or viral infections;
known allergies to CBD or oral paste used in the study:
and ulcers associated with systemic diseases such as
Behcet’s syndrome, Crohn’s disease, ulcerative colitis,
anemia, or traumatic ulcers. Patients with diabetes mellitus,
which may delay wound healing, were also excluded.
In addition, those receiving systemic steroids, oral retinoids,
or other immunomodulatory drugs within one week prior
to the study, or taking non-steroidal anti-inflammatory
drugs, acetaminophen, or other oral topical medications
within 48 hours, were excluded. Further exclusion criteria
included recent dental surgery within the past two weeks
and the presence of orthodontic braces that could
contact the ulcer site.
CBD Preparation

CBD oral pastes at concentrations of 0.1% and
0.3% were confirmed to pass cellular and animal safety
tests. The shelf life of the CBD oral paste was approximately
two years. All formulations were manufactured and supplied
by Leapdelab Co., Ltd.
Measurements
* Ulcer size

Ulcer size was assessed at baseline (before
treatment) and on Days 2, 5, and 7. The measurement
included both the pseudomembranous area and the
erythematous border. Ulcers, including the erythematous
border, were photographed with a DSLR camera equipped
with a ring flash (settings: f22, 1/200, ISO 100). An object of
known size was included in each photograph for calibration,

and the images were analyzed using computer software

(Image-Pro Plus, version 4.5), as shown in Figure 1.
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« Pain level

Pain level was evaluated using a visual analog
scale (VAS). The VAS consisted of a 10-cm horizontal line
anchored with “no pain” at one end and “worst pain” at the
other. Participants recorded their pain daily from day 0 to day
7, before treatment on Day 0 and 30 minutes after applying
the medication following dinner for the remaining days.
« Participant satisfaction

On the final day, participants rated their satisfaction
with the medication on a scale of 0 (not satisfied) to 10
(most satisfied). They were also asked to report any
adverse reactions related to the medication.

+ Oral health-related quality of life (OHQoL)

Oral health-related quality of life was evaluated
using the Oral Health Impact Profile-14 (OHIP-14)
questionnaire. This instrument includes 14 questions
across seven domains: functional limitation, physical pain,
psychological discomfort, physical disability, psychological
disability, social disability, and handicap. Participants rated
each item on a 5-point scale ranging from 0 (never) to 4
(very often). The total possible score ranged from 0 to 56,
with higher scores indicating poorer OHQoL. The questionnaire
was administered on the first and last visit.'*"
Statistical analysis

All data were analyzed using IBM SPSS Statistics
version 28, with a significance level set at 5%. Patient
information, baseline variables and clinical findings of
RAU were summarized using descriptive statistics. Mean
differences within each group of blood test parameters

were analyzed by using paired t-test for normally distributed

data or Wilcoxon signed-rank test with non-normal dis-
tribution. For comparison of mean differences in ulcer size,
pain level, satisfaction scores, and quality of life (QoL)
improvement among the four groups, one-way ANOVA
with Bonferroni post hoc test was used for normally
distributed data, while the Kruskal-Wallis H test with
Bonferroni correction was applied for non-normally
distributed data. Changes in QoL between the first and
last visits were analyzed using a paired sample t-test.
Ethical consideration

This clinical study was approved by the Ethics
Committee of the Faculty of Dentistry, Chulalongkorn
University (certification number: HREC-DCU 2024-098).
All participants were informed about the purpose and
procedures of the study before signing a written informed
consent form. They were allowed to withdraw at any

time without consequence.

0.3% CBD oral paste effect on subjects’ upper back
None of the participants had a positive allergic
reaction to the 0.3% CBD oral paste when applied on
their upper backs.
Local and systemic effect of 0.3% CBD oral paste on
normal oral mucosa
As shown in Table 1, there was no significant
increase in blood tests values after seven days of topical
application of the medicine and no adverse reaction of
using 0.3% CBD. However, there were significantly lower

levels of creatinine, (p<0.05).

Table 1 Blood test parameters before and after using 0.3% CBD for 7 days

Before
(mean (SD))

After P
(mean (SD))

BUN 13.22 (3.91)
Creatinine 0.84 (0.22)
Total protein 7.37 (0.59)
Albumin 4.55 (0.30)
Total bilirubin 0.46 (0.18)
AST 22.84 (6.59)
ALT 23.06 (13.27)
ALP 67.64 (17.68)

12.96 (3.30) 0.706°
0.81 (0.20) 0.039°
7.38 (0.49) 0.483°
4.51(0.32) 0.086"
0.48 (0.19) 0.314°
22.69 (5.95) 0.583°
23.54 (14.23) 0.478°
67.86 (19.30) 0.779°

‘p-values from paired-samples t-test

®p-values from Wilcoxon signed-rank test
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Efficacy of CBD oral paste for the treatment of RAU
Demographic data and ulcer histories

Sixty participants (15 in each group of 0.3% CBD
group, 0.1% CBD group, TA group, and pure oral paste

group) were included in the analysis. There were no

Table 2 Demographic data and ulcer histories information

significant differences observed among the four groups
regarding demographic data and ulcer history. 0.3% The
CBD group had a higher ratio of men to women when
compared to other groups, but the difference was not

statistically significant, as shown in Table 2.

0.3% CBD 0.1% CBD TA Placebo p
(n=15) (n=15) (n=15) (n=15)

Sex

Male, n (%) 7(11.7) 1(1.7) 2(3.3) 3(5.0) 0.071°

Female, n (%) 8(13.3) 14 (23.3) 13 (21.7) 12 (20.0)
Age (years), mean (SD) 39.20 (15.42) 34.60 (10.89) 36.13 (10.78) 32.33(9.92) 0.720°
Duration of the ulcer (hours), 42.53(10.72) 41.60 (11.54) 34.07 (13.64) 33.40 (12.63) 0.074°
mean (SD)
Ulcer size of day 0 from 10.66 (7.13) 14.17 (10.00) 18.56 (13.69) 21.13 (25.06) 0.303"
photograph (mm2), mean (SD)
VAS of day 0 (mm), mean (SD) 64.40 (20.26) 56.27 (16.75) 53.27(19.01) 51.53 (27.65) 0.462°
OHIP-14 score at the first visit 29.20 (8.31) 25.73 (7.51) 25.53(9.17) 30.40 (13.42) 0.433°

(scores), mean (SD)

Ulcer size reduction

In the 0.3% CBD group, both pseudomembranous
ulcer and erythematous border sizes decreased on day
two but increased on Day five before reducing again by
Day 7. In contrast, the pure oral paste group showed
substantial increases in both ulcer and border size on Days
2 and 5, followed by a reduction on Day 7. Meanwhile,

TA consistently reduced pseudomembranous ulcers

and erythematous border sizes beginning on Day 2, as
shown in Table 3.

On Day 2, statistical analysis revealed that the
0.3% CBD significantly reduced pseudomembranous ulcers
and erythematous border sizes more than placebo (p = 0.016).
Reductions with the 0.3% CBD were larger than those
observed with the 0.1% CBD, although the differences were

not statistically significant.

Table 3 Adjusted percentage ulcer size when compared with baseline (100%)

0.3% CBD (n=15),
mean (SD)

0.1% CBD (n=15),
mean (SD) (SD)

TA (n=15), mean Pure oral paste p

(n=15), mean (SD)

Pseudomembranous ulcer size

Day O 100.00 (0.00) 100.00 (0.00) 100.00 (0.00) 100.00 (0.00)

Day 2 86.01 (66.34) 102.47 (55.77) 77.51 (54.70) 167.51 (81.23) 0.007°
Day 5 159.98 (331.11) 91.95 (161.19) 25.31 (46.78) 176.43 (168.09) 0.018°
Day 7 105.55 (203.88) 70.36 (183.00) 2.39 (6.49) 146.73 (184.68) 0.008*
Erythematous border size

Day 0 100.00 (0.00) 100.00 (0.00) 100.00 (0.00) 100.00 (0.00)

Day 2 99.25 (79.97) 101.63 (45.98) 69.87 (37.32) 136.24 (55.42) 0.024°
Day 5 131.6 (211.48) 100.19 (86.78) 34.77 (33.15) 133.40 (91.96) 0.007°
Day 7 100.40 (144.04) 68.25 (93.36) 11.77 (22.29) 112,71 (121.21) 0.006°

“p-Values from Kruskal-Wallis test

“p-Values from one-way ANOVA
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Pain reduction

Pain scores from ulcers (VAS) were converted into
percentages relative to baseline (Day 0 = 100%). No
significant differences in pain levels among the four

treatment groups were observed, as shown in Table 4.

Daily comparisons showed that pain reduction began on
Day 1in the 0.3% CBD, 0.1% CBD, and 0.1% TA groups. In
contrast, the pure oral paste group experienced worsening
pain on Days 1 and 2, followed by gradual improvement

from Day three onward.

Table 4 Comparison of adjusted percentage VAS in each day when compared with baseline (100%)

0.3% CBD (n=15),  0.1% CBD (n=15),

TA (n=15), mean

Pure oral paste

mean (SD) mean (SD) (SD) (n=15), mean (SD) P

Day 0 100.00 (0.00) 100.00 (0.00) 100.00 (0.00) 100.00 (0.00)

Day 1 89.75 (15.37) 81.62 (2374) 90.44 (26.62) 108.31 (65.27) 0.727
Day 2 76.67 (33.13) 71.58 (31.27) 66.91 (29.95) 109.77 (82.41) 0.504
Day 3 64.74 (39.47) 54.78 (32.86) 37.37 (31.64) 90.48 (91.94) 0.234
Day 4 45.31 (39.99) 34.56 (33.90) 15.54 (27.25) 74.84 (107.29) 0.055
Day 5 31.14 (43.73) 21.33 (34.68) 12.78 (26.09) 56.52 (104.61) 0.251
Day 6 24.81 (45.27) 14.74 (32.28) 7.30 (14.94) 50.32 (116.78) 0.589
Day 7 18.33 (41.14) 8.91 (26.44) 2.24.(6.30) 41.40 (113.97) 0.299

“p-Values from Kruskal-Wallis test

Participant satisfaction

The analysis of satisfaction among the four medications
showed that participants using TA reported the highest
satisfaction, with a mean score of 8.60 followed by 0.3%
CBD group with a mean score of 8.47.
Quality of life

Paired-sample t-tests showed that all four
treatments significantly reduced OHIP-14 scores from
baseline to the final visit (p < 0.001). The greatest mean
reduction in OHIP-14 score was observed in the 0.3% CBD
group, followed by the 0.1% CBD group, the TA group, and
pure oral paste group. Since the data were normally
distributed, a one-way ANOVA was performed to compare
changes across the four groups. However, the differences

among the groups were not statistically significant (o = 0.863).

Discussion

Recurrent aphthous ulcer (RAU) is the most common
ulcerative lesion in the oral cavity"” and often impacts patients’
quality of life. Although it is highly prevalent, the exact
etiology remains unclear.” Topical corticosteroids are
considered the first-line therapy; however, their long-term
use may cause adverse effects, particularly immuno-
suppression, which can increase the risk of fungal infection.’

CBD, a major component of cannabis', has been applied
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in various therapeutic settings due to its analgesic and
anti-inflammatory properties."" These characteristics
suggest that CBD-based formulations could serve as an
alternative treatment for RAU.

In this study, the effect of using 0.3% CBD was
evaluated in terms of allergic reaction, including local and
systemic effects. There was no allergic reaction to CBD
on subjects’ skin. Blood tests showed no greater level
of blood parameters (AST, ALT, ALP, Total protein, Total
bilirubin, Albumin, BUN, Creatinine) after applying CBD oral
paste on oral mucosa except creatinine level which was
significantly lower. However, the change was small and
remained within the normal range, no clinical symptoms
were found. Therefore, this finding is unlikely to be
clinically significant.

This is in accordance with the data from Leise. J.M.
et al., 2023%° which found that the creatinine level had
decreased with the increasing level of CBD supplementation
in horses. Pan. H. et al., 2009*" revealed similar results in
mice. To the authors’ knowledge, there was no evidence
showing that CBD has any effect on kidney function in humans.

The efficacy of 0.3% CBD was evaluated in terms
of ulcer size reduction, pain relieving, patient satisfaction,
and oral-health-related quality of life. The results showed
that 0.3% CBD did not produce the expected outcomes.



While it reduced pseudomembranous ulcer size and
erythematous borders in the early stage, both increased
the sizes again in the later stage. Only on Day 2 that
0.3% CBD significantly reduced pseudomembranous
ulcer size compared to pure oral paste.

Regarding the pain, the 0.3% CBD demonstrated
moderate analgesic effects. Pain scores decreased daily
in the 0.3% CBD group, though the reduction was not
significantly different from the pure oral paste group.
A larger number of participants might result in a more
significant effect from this group. Furthermore, the
subjective nature of pain evaluation and self-limited
disease in RAU could also affect the results.

Oral health-related quality of life was assessed
using the OHIP-14 questionnaire. Scores improved
significantly from baseline to the final visit in all four
treatment groups. However, there were no significant
differences among the groups, possibly because RAU
is usually a self-limiting condition and placebo effects
may also contribute. Thus 0.3% CBD can help improve
quality of life after RAU occurrence, even if its effects
are not superior to other treatments.

Umpreecha et al.” reported that the 0.1% CBD
oral paste significantly reduced the ulcer size, erythematous
border, and pain compared with a placebo at all monitoring
points. Similarly, Qi et al.” demonstrated that the CBD
oral spray reduced inflammation, relieved pain, and
promoted wound healing. Coelho et al.” also found that
CBD improved pain and inflammation in cats with
chronic gingivostomatitis without adverse effects. This
study found that higher concentration (0.3%) was not
as effective as the lower concentration (0.1%), which
contrasts to the findings of Chrepa et al.**, who showed a
dose-dependent effect of CBD on pain relief. Unfortunately,
the trend of ulcer size and pain reduction when the
concentration of CBD increased was not found. These
results may be due to a plateau effect, in which increasing
concentration does not provide more benefits and topical
CBD may have limited tissue penetration in the oral mucosa,
thus a higher concentration may not increase the effects.
Furthermore, it was found that patients in the 0.3% CBD

group had more lesions on the ventral tongue than other

groups (data not shown). Since the tongue has movable
functions during talking and eating, this could also affect
wound healing. A higher ratio of men in the 0.3% CBD
group could also result in higher pain tolerance in this
group as well.””

This study has three main limitations. First, the
number of participants in each group was small, which
may limit the reliability of the findings. Second, although
photographic analysis is more accurate than dental
probe measurements, the ulcer sites located in less
accessible areas such as the buccal mucosa and the floor
of the mouth may reduce accuracy due to variations
in retraction force or angulation. To minimize this bias,
standardized retraction and angulation should be applied

as consistently as possible.

Conclusion

The 0.3% CBD oral paste demonstrated analgesic
effect by lowering pain levels with no allergic reaction or
adverse local and systemic effects; however, although it
can reduce the ulcer size initially, it was also associated
with an increase in pseudomembranous ulcer size and
erythematous border during the later stages. While the
0.3% CBD may represent a potential alternative for patients
with RAU who want to avoid steroid therapy, further
research with a larger number of participants is required
to validate its efficacy. Future research should also be
conducted to confirm the benefits of CBD for patients with
renal problems. Exploring CBD for its potential application

in other oral lesions should also be considered.
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Abstract

This exploratory sequential mixed-methods research, (February 2024 — May 2025) aimed to develop an
oral health service system for independent older adults in Bang Kaeo Subdistrict. The study comprised two phases.
Phase 1 investigated the alignment between clinical treatment needs (assessed by numbers of decayed, filled, and
missing teeth, remaining teeth, occluding pairs, and periodontal status) and perceived needs (assessed via interviews
on service demand and oral health-related quality of life) among 234 older adults selected through proportional
and simple random sampling. Qualitative interviews on expressed needs regarding dental-seeking behaviors 27
purposive key informants. Phase 1 results showed that 95.3% required treatment needs, 58.1% expressed perceived
needs, and 56.8% exhibited both. Those with "severe" to "very severe" intensity of impacts on quality of life (n = 100),
78.0% desired services, 76.0% had treatment needs, and 74.0% specifically required dental prostheses. This demonstrates
high consistency between treatment and perceived needs for dental prostheses. Additionally, the existing service
system was identified as a critical factor for further development. Phase 2 focused on system development
through focus group discussions with local committees, utilizing data from the first phase. The study resulted in:
1) an oral health service system (screening, treatment, and referral); 2) a screening form, workflow model; and 3) a
service delivery manual for older adults requiring removable dentures. The system was piloted with 31 patients at
a Non-Communicable Diseases (NCD) clinic. Fourteen individuals required non-urgent dental prostheses; of these, 11 who
exhibited both treatment and perceived needs were successfully entered into the treatment-referral system. Evaluation
by 2 dental nurses focused on the screening tools and the overall service system. The findings conclude that
integrating both treatment and perceived needs allows for effective prioritization and the delivery of oral health
services that precisely match the requirements and demands of the target elderly population.

Keywords: Perceived needs, Treatment needs, Independent older adults, Oral health service system
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Table 1 Characteristics and medical welfare of study samples (N = 234)
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Table 1 Characteristics and medical welfare of study samples (N = 234) (cont.)
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Table 2 Oral health status (N = 234)
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Table 3 Intensity of impacts on OHRQoL classified by perceived needs and treatment needs (N=226)
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Table 4 Factors affecting dental service utilization and treatment seeking (n = 27)
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Table 4 Factors affecting dental service utilization and treatment seeking (n = 27) (cont.)
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Figure 3 Workflow of oral health service delivery for independent older adults in Bang Kaeo Subdistrict (Removable denture)
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Table 5 Evaluating the system based on feedback from dental nurses (n=2)
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Table 5 Evaluating the system based on feedback from dental nurses (n=2) (cont.)
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