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Abstract

Oral squamous cell carcinoma (OSCC) is one of the major leading cancers worldwide.
Generally, the incidence of OSCC remains constant globally but appears increasing in some parts of
the world especially in the young group. Despite an easy access to early diagnosis and treatment,
the mortality rate of patients with OSCC remains high due to delayed treatment and failure to control
tumor recurrences and metastasis. The overall five-year survival rate for OSCC is considerably lower
than other cancers and has not significantly changed during the last two decades. Recently, novel
treatments, aiming to target specific molecules, aberrantly expressed during OSCC carcinogenesis,
have been investigated and tested in clinical trials at several research settings. COX-2, in particular,
is significantly overexpressed in OSCC and suggested to play a crucial role in OSCC carcinogenesis.
This review will focus on the association between OSCC and COX-2 and the use of the COX-2
inhibitors as the targeted therapy for OSCC. This new approach in OSCC treatment offers hope that
it may replace the conventional treatment modalities considered nonspecific and causing unwanted

severe complications to patients.
Key words : COX-2 Inhibitors; Oral squamous cell carcinoma; Targeted therapy
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Introduction

Head and neck cancer is the sixth most
common cancer worldwide." More than 90 % of
head and neck cancers are of squamous cell
carcinoma type. Head and neck cancer includes
cancers primarily located in the oral cavity,
oropharynx, nasopharynx, hypopharynx and
larynx.” It is estimated that globally 650,000
patients are annually diagnosed with head and
neck squamous cell carcinoma (HNSCC).” In this
review, the author will focus mainly on oral
squamous cell carcinoma (OSCQC), the most
common type of HNSCC, and targeted therapy
for OSCC especially by the use of the COX-2
inhibitors.

Oral squamous cell carcinoma is
a common cancer worldwide including Thailand
where there is a high occurrence rate in young
people.” OSCC is aggressive and causes high
morbidity and mortality in patients. In general,
men are affected more frequently than women
because of the more risky habits in men such as
tobacco use and alcohol consumption.
However, an increase of these risk habits in
females has resulted in more female patients
with OSCC. In South, Southeast Asian and West
Pacific countries, betel quid chewing habit remains
a prominent risk for OSCC." Nevertheless, this
habit appears to diminish in the younger
population of the northern part of Thailand.’
Recent data have shown that human
papillomaviruses (HPV) particularly HPV types 16
and 18 are regarded as an emerging risk for OSCC.*
Notably, HPV-related HNSCC shows a distinctive

clinical course and better clinical outcomes’

suggesting a necessity to assess risk factors
in each patient with OSCC. Other risk factors for
OSCC include low intake of fresh fruit and
vegetable, low socio-economic status and
immunosuppression.” Currently, our group is
assessing the risk factors of OSCC in Thailand
aiming at preventing OSCC by minimizing those
risks in a population at large.

In terms of treatment, surgical resection
remains the primary modality for OSCC.’
A combined surgery and radiation modality
is used in patients with more advanced stages.
For patients with unresectable disease, concurrent
cisplatin-based chemoradiation (CRT) is
recommended as this treatment modality leads
to better overall five-year survival and
locoregional control.” Recently, many
investigators have attempted to target specific
molecules or proteins that cancer cells utilize
for their growth and progression. It is hopeful that
the targeted therapy can eventually replace
the conventional treatment modality by
inhibiting tumor growth, invasion and metastasis
resulting in prolonging patients’ survival. In OSCC,
many studies have found an overexpression of
cyclooxygenase-2 (COX-2), an inducible enzyme
that catalyzes the synthesis of prostaglandins

11,12

from arachidonic acid (AA). " In addition,
epidermal growth factor receptor (EGFR) and its
downstream signaling molecules such as Akt are

13,14

overexpressed in OSCC.™ As a result of
overexpression of COX-2 and Akt, cancer cells
are proliferating, resistant to apoptosis, and
switched on to the epithelial-mesenchymal
transition (EMT), leading to tumor invasion and

metastasis.” Therefore, targeting COX-2 and

2 J DENT ASSOC THAI VOL. 66 NO.1 JANUARY - MARCH 2016



perhaps together with molecules involving in the
EGF signaling pathway and its receptor should
be an effective approach for controlling growth,

invasion, and metastasis of OSCC.

Cyclooxygenase

Cyclooxygenase or prostaglandin-
endoperoxide synthase, is an enzyme responsible
for the conversion of AA into various
prostaglandins (PG).*"" Two COX isoforms have
been discovered: COX-1 and COX-2. Although
COX-1 and COX-2 share a high level of
homology, the activity and expression of these
enzymes are different, and they can actually
function independently within the same cell
type. The COX-1 gene is a type of housekeeping
gene and expressed constitutively in a wide range
of tissues such as the lung, kidney, stomach and
intestines. The basic functions of COX-1 are not

only promoting the synthesis of PG, but also

maintaining the homeostasis of an organism
such as regulating the clotting mechanism,
stabilizing renal blood flow and protecting gastric
mucosa.” COX-1 is expressed negatively or only
weakly in tumor cells and not involved in
carcinogenesis. The COX-2 gene is expressed
negatively in normal tissues and organs under
physiological conditions, except constitutive
expression in the kidney, seminal vesicles and
brain.” It is inducible in response to certain
stimuli such as carcinogens, cancer-causing
phorbol esters, oncoproteins, growth factors and

16,17,19

cytokines.™ " In response to pro-inflammatory
cytokines, AA is converted to many types of PGs
and thromboxanes (TXs), leading to
inflammatory reactions and increased pain
responses in patients (Fig. 1). Moreover,
COX-2-derived PGs can stimulate cell proliferation,
promote angiogenesis, increase invasiveness and
adhesion to the extracellular matrix and inhibit

immune surveillance and apoptosis in cancers.*”

Figure 1 The COX-2/PGE2 pathway. Upon induced by certain pro-inflammatory stimuli, membrane phospholipids

are converted to arachidonic acid (AA) by phospholipase (PL) enzymes. Subsequently, cyclooxygenase-2

(COX-2) catalyzes AA to many types of prostaglandins (PGs) and thromboxanes (TXs), leading to

inflammatory responses and carcinogenesis in patients. COX-2 inhibitors, in particular, can selectively

block the formation of PGs, resulting in decreased inflammatory responses and carcinogenesis (adapted

from Stasinopoulos et al.).
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Role of COX-2 and inflammation in cancers

It has long been known that chronic
inflammation, caused by a variety of factors,
including bacterial, fungal, viral, parasitic infections,
chemical irritants and nondigestible particles can
predispose individuals to cancers.” The longer
the inflammation persists, the higher the risk of
associated carcinogenesis. Two pathways,
intrinsic and extrinsic pathways, are postulated
as links between inflammation and

21,22

carcinogenesis.”” The intrinsic pathway is
suggested to be driven by genetic events that

cause carcinogenesis, while the extrinsic pathway

is driven by inflammatory conditions
predisposing to cancer (Fig. 2). Recent findings
have shown that chronic inflammation probably
via some inflammatory mediators such as COX-2
and nuclear factor-kappa B (NF-kB) can promote
all stages of tumorigenesis, including DNA damage,
limitless replication, apoptosis evasion, sustained
angiogenesis, self-sufficiency in growth signaling,
insensitivity to anti-erowth signaling, and tissue
invasion and metastasis.” Various inflammation
networks are thought to play a vital role in the
microenvironment of cancer tissues and one of
the most important networks appears to be the
COX-2/PGE, pathway.

Figure 2 Persistent chronic inflammation and carcinogenesis. Both intrinsic and extrinsic pathways of

inflammation play an important role in cancer growth and progression via the production of various

cytokines, growth factors and proteinases such as cyclooxygenase-2 (COX-2), epidermal growth factor

(EGF), interleukin-6 (IL-6), vascular endothelial srowth factor (VEGF) and matrix metalloproteinases (MMPs)

(adapted from Mantovani and Feller et al.).”"”
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Previous studies have suggested that
COX-2, in particular, plays a key role in
carcinogenesis by inhibiting apoptosis, promoting
tumor growth, invasion, and metastasis.””
In addition, COX-2 has a crucial role in
angiogenesis by regulating the expression of
vascular endothelial growth factor (VEGF).”
Overexpression of COX-2 has been found in many
cancers such as head and neck, breast, gastric,
colorectal, lung, and esophageal cancers.”"***
Moreover, overexpression of COX-2 is associated
with poor prognosis in colorectal and breast

28

cancers.”

COX-2 and oral cancer

The results of previous investigations have
strongly supported that overexpression of
COX-2 plays an important role in OSCC
Intense COX-2

expression in cancer and surrounded

11,12,19,22,24,29

carcinogenesis.

inflammatory cells in OSCC is shown in Figure 3.

Increased COX-2 expression is not only found in
OSCC but also in oral dysplastic lesions in
comparison with normal mucosa.” Moreover,
there is a positive correlation between COX-2
expression and severity of dysplasia. Up-regulation
of COX-2 also found in the potentially malignant
disorders including oral lichen planus and oral
submucous fibrosis.”” These findings suggest that
COX-2 plays roles in OSCC carcinogenesis and
progression of premalignant lesions to
malignancy. In addition, the expression of COX-2
in OSCC is associated with lymph node
metastasis, tumor recurrences, poor prognosis
and poor responses to radiotherapy.”””
It is known that COX-2 gene polymorphisms affect
the expression levels and enzymatic activity of
COX-2, reflecting individual variations in
inflammatory responses and susceptibility to
cancers. COX-2 gene polymorphisms,
particularly +837 T > C (rs5275) and -765G >
C (rs20417), were shown to be associated with

a risk of oral cancer.”

Figure 3 The immunostaining of cyclooxygenase-2 (COX-2) in an oral squamous cell carcinoma (OSCC) case.

Notably, the cancer and stromal inflammatory cells show an intense staining of COX-2 in the cytoplasm.

These findings suggest a pivotal role of COX-2 produced by both cancer and stromal inflammatory cells

in OSCC carcinogenesis (unpublished data).
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Targeting oral cancer with
the COX-2 inhibitors

As aforementioned, numerous previous
studies have revealed that OSCC uses
the COX-2/PGE2 pathway to become more
aggressive, progressive and further metastasized.
Therefore, it is reasonable to inhibit
the progression of OSCC by modulating
the COX-2/PGE2 pathway.

Non-steroidal anti-inflammatory drugs
(NSAIDs) particularly celecoxib, a drug that
selectively inhibits COX-2, have drawn interests
of many investigators to explore its potential in
targeting many cancers including OSCC.
In a successful colorectal cancer model,
celecoxib can significantly reduce the risk of
developing polyps in patients with familial
adenomatous polyposis.” It is well known that
cancer cells in general need to undergo EMT by
downregulating some epithelial proteins such as
E-cadherin and upregulating some mesenchymal
proteins such as vimentin in order to become
more mobilized and can further invade into the
underlying or surrounding tissues.” By using the
immunohistochemical method, the OSCC cells,
which lost membranous E-cadherin staining,
acquiring a cytoplasmic delocalization,
demonstrated the overexpression of COX-2
suggesting a role of COX-2 in EMT of OSCC.”
Interestingly, by targeting COX-2 in HNSCC, it was
found that celecoxib has an anti-metastatic effect
through suppression of EMT by restoring
E-cadherin expression.” Celecoxib can also
enhance chemosensitivity of oral cancer cells by
blocking cell cycle progression.” In an oral

premalignant model, celecoxib could improve

the degree of dysplasia after 12 weeks of
celecoxib therapy by employing COX-2, PGEZ2,
and Ki67 as the biomarkers.” These findings
suggest that celecoxib may also be used as the
chemoprevention for oral cancer. Nevertheless,
more studies are still needed to be explored in
this area.

Recently, there was a suggestion that the
combination of EGFR and COX-2 inhibitors may
offer better outcomes for HNSCC treatment and
prevention.” In an in vitro study, the combination
of low concentrations of cetuximab,
an anti-EGFR monoclonal antibody, and
celecoxib significantly suppressed the proliferation,
migration, invasion and reduced the production
of PGE2 and VEGF in human OSCC.” In addition,
this combined regimen could inhibit tumor growth
in an OSCC xenograft nude mouse model. In a
similar study model, the combined regimen of
Sabutoclax, an inhibitor of all anti-apoptotic
Bcl-2 proteins, and celecoxib synergistically
inhibited the growth of OSCC in vitro and also
significantly reduced OSCC tumor growth in vivo.”

In a clinical trial study, celecoxib showed
a beneficial effect on the survival of patients with
mobile tongue cancer.” When celecoxib was
combined with accelerated radiotherapy
in advanced head and neck cancer, the results
revealed a significant decrease of the post-
treatment serum VEGF level compared to
the initial level especially in patients with high
COX-2 expression in tumors.” Moreover, in the
phase | study in recurrent or metastatic HNSCC,
the patients appeared to be well tolerated with
the combination of gefitinib, an EGFR inhibitor,

and celecoxib suggesting further clinical
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evaluation of the benefit of the use of EGFR and
COX-2 inhibitors in HNSCC.” Similarly, a clinical
trial on concurrent celecoxib, erlotinib, another
EGFR inhibitor, and reirradiation demonstrated
promising results in a population of patients with
recurrent head and neck cancer who had a poor

prognosis.”

Conclusion

Taken all evidence aforementioned,
the author believes that targeting COX-2 by using
COX-2 inhibitors is a potential and promising
therapy for OSCC. A combination of celecoxib
and cetuximab, gefitinib or erlotinib, in fact,
may even provide synergistic anticancer effects.
Since a long-term use of celecoxib may increase
a risk of death by cardiovascular complications
in patients”, novel COX-2 inhibitors with
minimized adverse effects need to be further
explored. With this new paradigm shift in OSCC
treatment, it is hopeful that the survival,
morbidity and mortality rates in patients with

OSCC will dramatically improve.
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Abstract

Osseous choristoma is a rare entity. It represents the dense, mature, bony tissue in
an abnormal location. We reported three cases of lingual osseous choristoma. All three lesions were
presented in Thai females at or close to the foramen caecum. The lesions were smooth, round or
ovoid and pedunculated in shape, and stony hard in consistency. The lesions were simply excised
without local recurrence after five to nine years.
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Introduction

A choristoma is defined as a tumor-like
mass of normal cells that has developed in
an abnormal location. Osseous producing
choristomas of the oral soft tissues are rather
uncommon lesions. Most of the published
cases have involved the tongue. On rare
occasions, they can be found in the
retromolar pad, buccal mucosa, submental region,
masseter muscle, submandibular region
and the periodontium.” Due to the rarity of this
entity, the purpose of this report was to add
three more cases of osseous choristoma of the
tongue to the world literature and to study the
nature of the disease as revealed by previous

published reports.

Case reports

Case 1

A 45-year-old Thai woman was referred
by her physician to the Dental Department at
Hatyai Hospital for evaluation of a mass on the

tongue. The mass was incidentally discovered

during an intraoral examination for a routine
physical check-up. According to the patient,
she had not noticed the mass before and had
no complaint regarding the mass. There was
no remarkable medical history. Examination
revealed a hard, pedunculated, ovoid mass
covered by the normal mucosa arising from
the dorsum of the tongue just anterior to the
line of the circumvallate papillae on the left side
of the foramen caecum (Fig. 1A). The clinical
impression was choristoma. The lesion was
totally excised at the base of its stalk without
local recurrence after nine years. Grossly,
the specimen measured approximately
0.8 x 0.6 x 0.3 cm and extremely hard on
palpation (Fig. 1B). A radiograph of the specimen
revealed a circumscribed dense calcified mass
(Fig. 1C). Microscopically, the ovoid mass was
composed of dense lamellar bone with viable
osteocytes in the lacunae. The mass was
surrounded by fibrous connective tissue and
covered by normal stratified squamous
epithelium (Fig. 1D and 1E).
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Figure 1 Lingual osseous choristoma Case 1:
A. Clinical presentation
B. Gross specimen
C. Radiographic image of the specimen

D. Low-power (original magnification x16)

E. Medium-power (original magnification x32) microscopic features in hematoxylin & eosin stain

Case 2
An 11-year-old Thai girl presented with

a firm, pedunculated mass covered by the normal
mucosa arising from the dorsum of the tongue
at the line of the circumvallate papillae on the
left side of the foramen caecum (Fig. 2A).
The patient had noticed the tongue mass for
1 year without any symptom.

The clinical impression was choristoma
and benign soft tissue lesion. The lesion was
totally excised under local anesthesia and

a radiograph of the mass was taken. Healing of

the biopsy site was uneventful without local
recurrence after 7 years. Grossly, the specimen
measured approximately 0.7 x 0.5 x 0.5 cm and
extremely hard on palpation (Fig. 2B).
The specimen radiograph revealed a circumscribed
sclerotic mass with a small focal radiolucent area
(Fig. 2C). Microscopic examination revealed a
mass of thick mature lamellar bone trabeculae
with intervening loose fibrovascular elements
beneath the surface squamous epithelium of the
tongue (Fig. 2D).
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Figure 2 Lingual osseous choristoma Case 2:

14

A. Clinical presentation
B. Gross specimen
C. Radiographic image of the specimen

D. Microscopic feature in hematoxylin & eosin stain (original magnification x100)
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Case 3

A 44-year-old Thai woman had noticed
a lump on her tongue for one month. She denied
having any symptoms, however, she complained
of swallowing discomfort and worried about the
seriousness of the lesion. Her medical history
was significant for well-controlled hypertension.
Examination revealed a hard, pedunculated
nodule with smooth surface arising on the
posterior dorsum of the tongue just anterior to
the line of the circumvallate papillae on the left
side of the foramen caecum (Fig. 3A). The lesion
was totally excised at the base of its stalk.

The surgeon tried to bisect the excised mass

C

Figure 3 Lingual osseous choristoma Case 3:
A. Clinical presentation
B. Gross specimen

C. Radiographic images of the specimen

without success. Clinical impression was osseous
choristoma. Healing of the biopsy site was
uneventful without local recurrence after 5 years.
The gross specimen showed a 0.7 x 0.7 x 0.3 cm
round stony mass covered with oral mucosa
showing a cross cutting mark on the surface
(Fig. 3B). The specimen radiograph revealed
a circumscribed dense calcified mass (Fig. 30).
Microscopically, a mass of dense lamellar bone
containing few small intervening fibrovascular
spaces was surrounded by fibrous connective
tissue situated beneath the stratified squamous
epithelium (Fig. 3D).

D. Microscopic feature in hematoxylin & eosin stain (original magnification x100)
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Discussion

Lingual osseous choristoma has a benign
clinical behavior and usually affects the dorsum
of the tongue posterior to the circumvallate
papillae. The term, “osseous choristoma”,
was introduced by Krolls et al’ to identify an
intraoral tumor-like growth of normal, lamellar
bony structures that developed in soft tissue.
This term, “osseous choristoma”, was preferred
by most authors than the first published name,
“osteoma of the tongue”, described by
Monserrat in 1913° or the more descriptive term,
“osseous tumor-like lesion of the tongue”,
proposed by Vered et al.” The clinical differential
diagnosis of osseous choristoma depends on the
location. In the tongue, it should be distinguished
from a lingual thyroid nodule, hyperplastic lingual
tonsil, salivary gland neoplasm, fibroma, granular
cell tumor and neural tumor. If calcification is
noticed, the differential diagnosis should include
a teratoma, calcified lymph node and
osteolipoma.

Osseous choristoma of the tongue is an
extremely rare condition. A literature review
in 1998 by Supiyaphun et al revealed 58 cases
of osseous choristoma of the tongue, including
their own cases.” Of these 58 cases,
81 % occurred in women and in patients
younger than 40 years old. Most of the osseous
choristomas were located in the posterior third
of the tongue and primarily at or close to the
foramen caecum and/or circumvallate papillae
(87.9 % or 51 cases). The lesions were located
in the middle third of the tongue in 10.4 %

(6 cases), and in the lateral border in 1.7 %

(one case). Lesion size, reported in 46 cases,
ranged from 0.7 cm to 2.5 cm at the greatest
dimension. Duration of the lesions was unknown
in half of the patients, but the remaining patients
reported a duration ranging from a few months
to several years. Some patients had their lesions
for more than 20 years. Most patients were
asymptomatic or their symptoms were not
specified. Documented symptoms included
a growth or swelling of the tongue or a lump
in the back of the throat (25.8 %),
dysphagia (6.9 %), gagging (5.1 %),
nausea (3.4 %), throat irritation (3.5 %),
choking (1.7 %), foreign body sensation (1.7 %),
and snoring (1.7 %). Another review of osseous
choristoma of the tongue by Vered et al stated
that one choristoma presented as long as 50
years and eight lesions had increased in size over
that time. The largest lesion was 5 cm in greatest
dimension.’

Clinically, the osseous choristoma is
commonly presented as either a pedunculated
or a sessile mass on the dorsum of the posterior
third of the tongue. The smallest lesion was
0.2 cm" and the largest lesion was 5.0 cm.” There
was no correlation between symptoms and
mass size: the patient with a large tumor (2.5 cm)
had no mass-related symptoms, while those with
a small lesion (0.2 or 0.7 cm) complained of slight
dysphagia” or a sensation of a lump in the throat.”
However, there might be correlation between
the symptoms and mass site: patients who
complained of pharyngeal symptoms tended to
have developed a tumor posterior to the
circumvallate papillae.”

A review of the Japanese literature by
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Yamamoto et al in 2014” revealed 46 cases of
osseous choristoma of the tongue with complete
clinical information. Of these 46 cases, 70 % of
the cases were female and in young patients
under the age of 30 years. Most of the lesions
were 0.6 - 1.0 cm in size and were located in the
midline of the base of the tongue, the foramen
caecum, and circumvallate papillae.

As of July 2015, there were published
reports of 11 cases of lingual osseous choristoma

in Thai patients,”” in addition to our three cases.

As summarized in Table 1, the patient age ranged
from 9 to 45 years with an average age of
25.7 years. Thirteen of the fourteen patients
(93 %) were female. In all cases, the lesions were
located on the posterior dorsum of the tongue
near the circumvallate papillae or the foramen
caecum. The sizes of the lesions varied from
0.9 to 1.5 cm in dimension. Most patients were
asymptomatic. Only four of the fourteen patients
(28.6 %) felt a lump in the throat or on the tongue,

or throat irritation.

Table 1 Lingual osseous choristoma in Thai patients

First Author Agely)/ Symptoms Duration Size (cm) Location
Gender

Supiyaphun et al” 28/F Throat irritation 4 years 1.0x 0.8 x 0.6 RFC
25/F Lump in the throat 1 year 0.7x05x04 LFC
9/F Asymptomatic Unknown 0.7x0.6 x0.5 RFC
35/F Asymptomatic Unknown 0.7x0.5x0.5 RFC
27/F Asymptomatic Unknown 1.2x09x0.6 RFC
21/F Lump in the throat 5 years 15x1.3x0.8 RFC
22/M Asymptomatic Unknown 0.9x0.8x0.6 RFC
19/F Asymptomatic 11 years 1.1x0.7x0.7 RFC

Supiyaphun et al” 22/F Asymptomatic Unknown 1.1x0.8x0.5 RFC
13/F Asymptomatic Unknown 0.9x0.7x0.5 RFC
39/F Asymptomatic Unknown 0.5x0.5x0.3 LFC
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Table 1 (Continued)

First Author Agely)/ Symptoms Duration Size (cm) Location
Gender

Present study a5/F Asymptomatic Unknown 0.8x0.6x0.3 LFC
11/F Asymptomatic 1 year 0.7x0.5x0.5 LFC
44/F Lump on the tongue 1 month 0.7x0.7x0.3 LFC

RFC = right to foramen caecum, LFC = left to foramen caecum

Histologically, osseous choristoma shows
a well-circumscribed mass of dense mature
lamellar bone with osteocytes in the lacunae
and a well-developed haversian canal system.
Osteoblastic and osteoclastic activity are rarely
seen. The mass is surrounded by dense fibrous
connective tissue and covered with stratified
squamous epithelium in the exophytic part of
the swelling.

The cause of osseous choristomas of the
tongue is unknown. The close proximity of these
lesions to the foramen caecum suggests
a developmental malformation. Several
presumptions, such as ossification of branchial
arch remnants and proliferation of entrapped
mesenchymal cells with osteogenic potential
during tongue development have been

10,11,14

proposed. " The treatment of choice is surgical
excision. Although recurrence of osseous
choristoma in other locations has been
reported,”” recurrence of tongue lesions has not

been reported.

Conclusion

Three additional cases of lingual osseous
choristoma were reported. All three lesions were
presented in female with a stony hard, smooth,
round or ovoid, pedunculated shape and
located at or close to the foramen caecum.
The lesions were simply excised with no

recurrence after five to nine years.
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Pulpal Response to Conventional Glass lonomer Cement in
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Abstract

This research aimed to study the pulpal responses in dog’s teeth when conventional GIC
(Ketac Fil Plus™) was used as partial pulpotomy medicament in comparison to MTA (ProRoot MTA™).
Cavity preparations were performed on 24 dog teeth until pulpal exposure was observed. The pulp
was removed at the depth of 1 mm at the exposure sites. Teeth were randomly assigned into four
groups; namely 1) conventional GIC 7 days 2) MTA 7 days 3) conventional GIC 70 days 4) MTA 70 days.
All pulpotomized teeth were restored with conventional GIC. At the periods of 7 and 70 days, the

Article in press

teeth were surgically extracted for histopathologic evaluation. Two teeth were excluded due to
complete loss of restorative material, resulted in 22 remaining teeth for histopathologic evaluation.
At 7 days period, MTA group had desirable pulpal response in terms of pulpal biocompatibility as in
conventional GIC group. At 70 days period, MTA group demonstrated mild level of pulpal response
while conventional GIC group showed various levels of pulpal response either mild, moderate levels
or pulp necrosis. Within the limitations of the experiment, MTA showed more desirable pulpal

response in terms of pulpal biocompatibility than conventional GIC.
Key words: Conventional glass ionomer cement; Histopathological appearance; MTA; Partial pulpotomy; Pulp capping material
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Jittapiromsak wazansz U A.6. 20107 (115197 1)
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Table 1 Criteria for histopathological evaluation of the pulp (Adapted from Tarim et al.,
1998", Faraco et al., 2004” and Jittapiromsak et al., 2010”)

Inflammatory cell response:

1. Little or no scattered inflammation present in the pulp beneath the new dentin bridge or exposure site
(< 10 cells/high-power field [HPF])

2. Mild inflammation beneath the exposure site or new dentin bridge (10 - 50 cells/HPF)

3. Moderate inflammation beneath the exposure site or new dentin bridge (> 50 cells/HPF)

4. Abscess formation with infiltration of inflammatory cells beneath the exposure site or new dentin bridge

5. Pulp necrosis was found.

* Note: Cells were counted under a 40X objective lens (1 HPF).

Extent of pulpal inflammation:

1. Inflammation limited beneath the pulp exposure site or new dentin bridge.

2. Inflammation extended into the coronal pulp.

3. Inflammation extended into the radicular pulp.

Soft tissue organization:

1. Soft tissue organization beneath the exposure site, or dentin bridge was normal. New odontoblast-like cells and
collagen fibers were found and were well organized.

2. Soft tissue beneath the exposure site, material-tissue interface, or dentin bridge was found disorganized. A few
new odontoblast-like cells and some (disorganized) collagen fibers were found.

3. General pulp morphology and cellular organization were lost. Few collagen fibers and some cavitations were

found.

Dentin bridge formation:
1. Complete dentin bridge covering the exposure site
2. Partial dentin bridge covering the exposure site

3. No dentin bridge
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Table 2 Pulpal histopathological score distribution

“ Inflammatory cell response Extent of Soft tissue Dentin bridge
'% Pulp dressing N inflammation organiztion formation
S materials
£
|_
1 2 3 4 1 2 3 1 2 3 1 2 3
MTA 6 2 3 1 - 6 - - 1 5 - - - 6
(33) (50) (17) (0 (0) |(100) (0) (0) | (A7) (83) (0) | (O) (0) (100)
2
E Conventional | 4 1 2 - 1 3 1 - 1 3 - - - 4
GIC
(25) (50) (0) (250 (0) | (75) (25) (0) | (250 (75) (0) | (0) (0O) (100)
MTA 5 2 2 1 - 5 - - 3 2 - 1 2 2
A (40) (40) (20) (0) (0) |(100) (0) (0) | (60) (40) (0) | (20) (40) (40)
g
4 Conventional | 7 - 2 3 - 5 - 2 - 5 2 - - 7
GIC
0 (29 @2 © @) Gy © @) O F1) 29[ 0 (©) (100)

* Unit used in the table is number of teeth. The number of teeth in percent was shown in parentheses.

Tanakulwattana et al., 2016 25

in press

Article



Article in press

ngun 1 Fwuananalololuwas 7 Ju (N = 4)

o A ay @ A A
nauiliidtu 1 Fnlinuniseniauresiete
Tu ($ovay 25) nunssnauluseiudnies 2 &
(Soway 50) wun1sasiQaviues 1 & (Sewaz 25)
lng 3 glnsenavininegluusnnlddedanUariu

& A % At o 1%

Webelu (Geway 75) war 1 %ain1sadegeviues

C

= [ & = = = YY)
aJmiaﬂLa‘USUENLU@LS@IU@ﬂﬁQIUM%@UG}’J‘WU

¢ o = | = = s a a s
wadsnauAnvaulugiuneduesiniindes
f1lnsWa (polymorphonuclear neutrophil)

v o & A Ao & A a,
ﬂ']iﬂ@lLTEJQEU'ENLu@Lﬂ@uaﬂﬂm%ma%u@waiu‘ljﬂ@ 19

a @ 3 a 1 1%

LastlaguLlaaanuasy 3 IQJWUﬂqiaiqﬂaSun
Welulungud (U7 1)

D

JUN 1 dnvagnndyanensinerveadedeluluiuntaiuaiedusinaialeleluwesudanuduissezia) 7 Ju
U A unmdudwitilunmsiu Inensevavaeuldsunisverelugy B C uas D

(3U B Mavveny 4X U C maavene 10X 3uU D advee 40X)

Figure 1 Histopathological appearance of dental pulp that was capped with conventional GIC for 7 days.

Panel A was the whole tooth section, the frame was magnified in panel B, C and D.

(Magnification panel B 4X, panel C 10X and panel D 40X)
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Figure 2 Histopathological appearance of dental pulp that was capped with MTA for 7 days.

Panel A was the whole tooth section, the frame was magnified in panel B to E.

(Magnification: panel B 4X, panel C 10X and panel D and E 40X, the asterisks (*) on the upper part of panel B and C showed

the folded pulp tissue beneath MTA due to histopathological process.)
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Figure 3 Histopathological appearance of dental pulp that was capped with conventional GIC for 70 days.

Panel A was the whole tooth section, the dash-lined frame was magnified in panel B and D and the solid-lined frame

was magnified in panel C and E.

(Magnification: panel B and C 4X, panel D and E 40X)
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Figure 4 Histopathological appearance of dental pulp was capped with MTA for 70 days.

Panel A was the whole tooth section, the frame was magnified in panel B to D

(Magnification: panel B 10X, panel C and D 40X)
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Abstract

The aim of this study was to investigate the management of temporomandibular disorders
(TMD) by Ministry of Public Health general dentists in the central Thailand. A questionnaire of TMDs
management was developed and mailed to all Ministry of Public Health dentists in the central
Thailand. The data were analyzed by descriptive statistics. Two hundred and seven general dentists
responded the questionnaire. The respondents comprised 57 (27.5 %) males and 150 (72.5 %) females,
whose age ranged from 23 - 59 years (mean 31.7 years). One hundred and seventy one (82.6 %)
respondents had encountered at least 1 TMD patient in the preceding year and 140 (67.6 %) managed
TMD patients. The management provided by these 140 respondents were: providing patient education
and self-care 140 (100.0 %), pharmacologic management 121 (86.4 %), physical therapy 129 (92.1 %),
orthopedic appliance 66 (47.1 %), and occlusal treatment 52 (37.1 %). In conclusion, most general
dentists had encountered and managed TMD patients. The dentists usually managed TMD patients
with conservative and reversible treatment.

Key words: Central Thailand; General dentists; Ministry of Public Health; Temporomandibular disorders; TMDs management
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Table 1 Number and percentage of TMD treatment modalities by general dentists (N = 140)

TMD treatment modalities Number Percentage
Patient education and self-care 140 100.0
Pharmacologic management 121 86.4
Physical therapy 129 92.1
Orthopedic appliance 66 47.1
Occlusal therapy 52 37.1
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Abstract

This study aims to examine (i) levels of dental students’ emotional intelligence (EI); (ii)
associations of El with gender, year of study, and type of graduated high school; and (iii) associations
of El with average scores of knowledge, laboratory skills, and clinical performance. Of 122 5" and 6"
year dental students, academic year 2014, Prince of Songkla University, 116 students had agreed to

participate in the study and were included in analysis. Each dental student completed the Department

Article in press

of Mental Health’s Emotional Intelligence Questionnaire (DMH-EI). The questionnaire comprised of
52 self-assessment items, 9 domains identified as self-control, sympathy, responsibility, self-
motivation, problem-solving, relationship, self-esteem, life satisfaction, and happiness. Descriptive
statistics were used to describe distribution of overall and sub El scores. Statistical analyses were
carried out using Independent-samples T-test, Pearson’s correlation and Chi-square to evaluate
associations between El with average scores as well as other factors. In this study, mean total El score
was 161.72 + 13.78. Compared to norm-reference score, all sub El score was in a normal range, except
for self-control, which was above the norm. DMH-happiness scores of the 6" were higher than the 5"
year dental students (p = 0.039). DMH-sympathy scores in female were higher than male (p = 0.046),
while DMH-sympathy (p = 0.011) and DMH-responsibility (p = 0.012) scores of dental students
graduated from public schools were higher than those graduated from private schools. DMH-
problem-solving (r = 0.297; p < 0.01), DMH-self-esteem (r = 0.277; p < 0.01), and DMH-relationship

(r=10.199; p < 0.05) scores were positively correlated with average clinical grades. This study indicates
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that some aspects of El is associated with a noncognitive factor associated with dental students’

clinical performance.
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A5 1 SEAUAIINAAINN NITUAIYENINANYITUSLIMEISuigURUATUAR (N = 116)
Table 1 Emotional intelligence of dental undergraduates compared to norm (N = 116)

Domain Norm Mean + SD Number of Student

Low Normal High

N (%) N (%) N (%)
Self-control 13-18 18.68 + 2.12 0 51 (43.97) 65 (56.03)
Sympathy 16 - 21 19.01 + 2.07 4 (3.45) 98 (84.48) 14 (12.07)
Responsibility 17-23 20.42 + 2.00 4 (3.45) 107 (92.24) 5 (4.31)
Self-motivation 15-21 18.11 £ 2.50 10 (8.62) 95 (81.90) 11 (9.48)
Problem-solving 14 - 20 17.41 + 2.49 8 (6.90) 97 (83.62) 11(9.48)
Relationship 15-20 17.77 £ 2.56 9 (7.76) 89 (76.72) 18 (15.52)
Self-esteem 9-14 11.47 + 1.80 5(4.31) 108 (93.10) 3(2.59)
Life-satisfaction 16 - 22 19.16 + 2.47 8 (6.90) 98 (84.48) 10 (8.62)
Happiness 15-21 19.57 £ 2.42 2(1.72) 87 (75.00) 27 (23.28)
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Table 3 Pearson’s correlation coefficients of total and sub emotional intelligence scores with

knowledge, laboratory skills, and clinical performance scores (N = 116)

Clinical Laboratory skills Knowledge
performance
Laboratory skills 0.600**
Knowledge 0.525** 0.619**
Total El 0.154 0.184* -0.023
Self-control 0.063 0.008 -0.069
Sympathy 0.017 0.021 0.008
Responsibility 0.013 -0.085 -0.073
Self-motivation 0.140 -0.065 -0.091
Problem-solving 0.297** 0.054 -0.028
Relationship 0.199* -0.029 0.026
Self-esteem 0.277** 0.120 -0.035
Life-satisfaction 0.162 -0.047 -0.134
Happiness -0.101 -0.153 -0.181

**sionificant at the 0.01 level (2-tailed)
*significant at the 0.05 level (2-tailed)
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Table 4 Pearson’s correlation coefficients of responses on selected items from emotional intelligence

questionnaire with knowledge, laboratory skills, and clinical performance scores

Questions (Domain) Clinical Laboratory Knowledge
performance skills

iovihaslelaidsasusdnmunigila (self-motivation) -0.211% -0.087 -0.031
dusdninmsinaulauitamiduSesnndmiudu -0.245% -0.159 -0.064
(problem-solving)

iledfewheylsvarsadidlunanfefudusnaulaliinagyheylsneunds 0.207* 0.009 -0.033
(problem-solving)

dudrwnladledesegfunuudanvivieauiliduiay -0.254* -0.154 0.003
(problem-solving)

dulsindruenausioansuesdulyigaug (relationship) -0.217% -0.097 0.054
Fuvhmihitldaliiazegluunumila (self-esteem) 0.275%* 0.178 0.104
Suannsayhandldiuueunnglfiiian (self-esteem) 0.199* 0.194* 0.046
Fulsisiulalunsviauiienduin (self-esteem) -0.262%* -0.174 0.025
dlohatunnnsenihiguszyludsiiduseu (happiness) -0.129 -0.202* -0.131

**sionificant at the 0.01 level (2-tailed)
*significant at the 0.05 level (2-tailed)
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