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EDITORIAL: PUBLICATIONS AND KEY PERFORMANCE INDEX

Welcome to this issue of Malaysian Dental Journal.

As the official publication for Malaysian Dental Association, the Malaysian Dental Journal is slowly gaining popularity 
in this region. The electronic versions of the current and previous issues of MDJ have been made available at the secured 
e-journal section of the MDA website. We have received contribution of articles from authors in neighbouring countries 
i.e. Indonesia, India, Mongolia and Singapore. With more dental schools mushrooming in this country, contributions 
from local authors have been encouraging. There are ten dental schools in Malaysia at present i.e. six in public 
university and four in private university/college. Dental officers from the government sector have also been actively 
contributing as government has encouraged the dental officers to get involved in research, scientific paper presentation 
and publication.

Key performance index has been introduced to improve the efficiency and productivity of an organisation. Various layers 
in an organisation ranging from the top management to the supporting staff have to lay down measurable indices to bring 
the performance of the organisation to a greater height. Amongst the indices relevant to dentistry were improvement in 
patient charter, organisation and participation in community projects, creativity and innovations in teaching and learning 
activities, scientific paper presentations and publications. 

With increasing emphasis on evidence-based practice to provide the best to the patients, scientific research, scientific 
presentations and publications have become an important triad to improve the provision of healthcare. This is especially 
so for academic institutions that train and produce the next generation of healthcare workers, much emphasis has been 
placed for staff, postgraduate students and also undergraduate students to conduct research and publish the scientific 
findings. The MDJ is currently a peer-reviewed, indexed journal and provide a good avenue for disseminating knowledge 
in the dental literature. It is hope that the academic institutions and government sector will encourage staffs to continue 
contributing articles to MDJ. It is also hope that academic staffs and specialists are willing to impart their expertise and 
spare their precious time in the manuscript reviewing process.  

As the renewal of annual practicing certificate will be tied with CPD points in the near future, MDJ has provided another 
source for obtaining the CPD points. After reading through the articles in the journal, there is a short section of quizzes 
pertaining to the articles, upon answering the quiz, CPD points can be obtained from the MDA secretariat.

Thank you kindly for your warm support.

Associate Professor Dr. Seow Liang Lin

Editor

Malaysian Dental Journal



Are Cox-2 Inhibitors A Solution To Problems Associated With Current Oral 
Analgesics? A Revisit With A Perspective Of Local Need. 
WC Ngeow. BDS (Mal), FFDRCSI (OS), FDSRCS (Eng), MDSc (Mal)

ST Ong. BDS (Mal), FDSRCPS (Glasg)  
Department of Oral & Maxillofacial Surgery, Faculty of Dentistry, University of Malaya, 50603 Kuala Lumpur, 
Malaysia.

ABSTRACT 

The primary obligation and ultimate responsibility of a dental surgeon is not only to restore aesthetic and function, 
but also to relieve pain which originates from dental pathology or surgical procedures performed. Post operative 
dental pain is mainly of inflammatory origin. Common traditional oral analgesics, namely salicylates, paracetamol 
and non-steroidal anti-inflammatory drugs have been the drugs of choice, but are increasingly being superseded 
by newer designer analgesics, the cyclooxygenase-2 (COX-2) inhibitors. This article reviews the advantages and 
disadvantages of prescribing common traditional oral analgesics as well as exploring the potential use of COX-2 
inhibitors as an alternative to these analgesics for the control of post operative pain in dentistry.

Key words 
pain, analgesic, NSAIDs, COX-2 inhibitor
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Introduction

	 Pain can originate from dental pathology or as 
an outcome of trauma or surgical procedures performed 
on patients. Postoperative dental pain is mainly of 
inflammatory origin and is caused mainly by increased 
prostaglandin (PG) synthesis.1,2 Pain studies showed that 
majority of patients suffered their highest pain level on the 
day of operation, especially within the first 3 to 5 hours 
postoperation.3,4 This happens irrespective of their age, 
operating time, who the operators are, types of impaction 
and presence or absence of pericoronitis during the 
previous 3 weeks.3 It was suggested that pain was however, 
influenced by the gender of the patients.3,5 
	 Analgesics most commonly prescribed in dentistry 
for acute minor oral surgical pain relief include salicylates, 
the nonsteroidal anti-inflammatory drugs (NSAIDs), 
paracetamol and various opioid-containing analgesic 
combinations. As these oral analgesics have been used 
for a long time and have well proven track records, the 
authors wish to group them as “common traditional 
oral analgesics”. Paracetamol and the NSAIDs such as 
mefenamic acid and ibuprofen, are examples of analgesics 
commonly prescribed for minor oral surgical procedures in 	
Malaysia .6 These NSAIDs (salicylates included) and 
presumably paracetamol act by inhibiting enzyme 
cyclooxygenase responsible for the formation of PGs that 
promote pain and inflammation.7

Although NSAIDs are effective analgesics for mild to 
moderate pain, they are associated with potentially serious 
side effects, including gastrointestinal (GI) haemorrhage 
and ulceration and alteration of platelet function.8 These 
happen because NSAIDs inhibit both the constitutive (COX-
1) and inducible (COX-2) isoforms of cyclooxygenase 
(COX). 
	 The induction of COX-2 after inflammatory stimuli 
has led to the hypothesis that COX-2 inhibition primarily 
accounts for the therapeutic properties of NSAIDs. COX-2 
inhibitors now constitute a new group of NSAIDs which, at 
recommended doses, block the production of PG by COX-
2, but not COX-1. Two COX-2 inhibitors are currently 
available in Malaysia – celecoxib (Celebrex®, Pfizer), 
which is taken twice daily, and etoricoxib (Arcoxia®, 
MSD Merck), which is taken once daily. Celecoxib 
and etoricoxib show significantly lower incidences of 
gastrotoxicity than non-selective NSAIDs but at the same 
time show potent analgesic property.9,10-13 Moreover, in 
comparison with conventional NSAIDs, celecoxib and 
etoricoxib generally have a longer duration of action; 12 
hours and 22 hours respectively.
	 This article reviews the advantages and disadvantages 
of prescribing common traditional oral analgesics as well 
as exploring the potential use of COX-2 inhibitors as 
an alternative to these analgesics for the control of post 
operative pain in dentistry.
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Role of NSAIDs in post operative dental pain
	
	 Non-steroidal anti-inflammatory drugs (NSAIDs) 
are the most commonly prescribed analgesic agents for 
oral surgical outpatients. It has been more than 30 years 
since Sir John Vane first reported that the pharmacological 
actions of aspirin-like drugs could be explained by their 
ability to inhibit enzyme cyclooxygenase (COX).14 
	 In specific, aspirin and related NSAIDs work at 
the site of tissue damage, the spinal cord and/or higher 
brain centres to prevent PG formation by inhibiting 
cyclooxygenase, or COX activity.7 In 1990, the enzyme 
COX was demonstrated to exist in 2 distinct isoforms, 
constitutive (COX-1) and inducible (COX-2) isoforms.15 
With partial exception of paracetamol, which has minimal 
anti-inflammatory effects, NSAIDs exert a combination of 
analgesic, anti-pyretic, and anti-inflammatory effects by 
their actions on both COX-1 and COX-2.7
	 Nearly all NSAIDs marketed today inhibit both 
COX-1 and COX-2, and most have selectivity for COX-
1.16 However, not all NSAIDs are equal. Some are 
better analgesics, while others are more effective anti-
inflammatories. They also vary greatly in the degree of 
side effects produced.17,18 Because of the clear differences 
with respect to the relative inhibition of these enzymes 
by different NSAIDs, the Relative IC50 (concentration 
required to produce 50% inhibition of COX activity) 
values for COX-1 and COX-2 are calculated. This COX-
2/COX-1 ratio indicates the relative inhibition of these 
enzymes. A high ratio is most desirable because it implies 
that the compound is a relatively specific COX-2 inhibitor. 
Epidemiologic studies demonstrate that this ratio correlates 
closely with the safety profile of NSAIDs.16 The COX-2/
COX-1 selectivity ratios of some commonly used traditional 
NSAIDs are shown in Table 1.18,19 The reasons for different 
COX specificities are not entirely clear but one theory is 
that nuclear COX-2 may be more susceptible to drugs that 
can cross plasma membranes and endoplasmic reticulum 
efficiently. 

Table 1: COX-2/COX-1 ratios of traditional NSAIDs

NSAIDs 	 COX-2/COX-1 ratio*

Meloxicam	 4.00
Aspirin	 3.12
Ibuprofen	 1.78
Indomethacin	 1.78
Naproxen	 0.88
Ketorolac	 0.68

* A ratio of >1 indicates a greater inhibition of COX-2 
than COX-1

	 As the prototypical NSAID, aspirin remains the 
gold standard against which other orally active analgesics 
are compared. It is relatively selective for COX-1 and it 
therefore has a tendency to cause gastric bleeding and 
ulceration, especially when used in high doses and for 

a long duration of time. Aspirin works by acetylating 
the enzyme COX. Typical doses of 325mg and 650mg 
encompass most of aspirin’s analgesic dose response curve 
in the average adult.7
	 Ibuprofen was the first NSAID that demonstrate 
analgesic superiority to aspirin.7 A 400 mg dose of 
ibuprofen has been shown to have a greater peak analgesic 
effect and a longer duration than 600 mg of aspirin or 1 gm 
paracetamol, or 60 mg of codeine. It has at least comparable 
efficacy to traditional opioid analgesic combinations.20,21 
However, the half-life of ibuprofen is short, at only two 
hours.
	 Naproxen sodium, an NSAID structurally related 
to ibuprofen, has a half-life of about 13 hours. This allows 
for less frequent dosing as compared to ibuprofen. A 220 
mg dose of naproxen sodium is equivalent to 200 mg 
of ibuprofen in analgesic onset and peak effect but has 
a longer duration of action.22 The same holds true if the 
dosage is doubled for both analgesics.23

	 Diclofenac, ketoprofen, flurbiprofen, 
meclofenamate, and diflunisal are additional NSAIDs with 
analgesic activity in the dental setting similar to that of 
ibuprofen or naproxen. Fenoprofen is also approved for the 
management of acute pain, but its slow absorption retards 
the onset of analgesia. Ketorolac, an NSAID commonly 
used for parenteral administration, is resticted in its oral 
dosage form to patients who have already received the 
drug by injection. Lastly, etodolac is a well-tolerated 
NSAID but has not been proven to be superior to aspirin 
for relieving pain of dental origin.7
	 The major limitations of NSAIDs are their 
gastrointestinal (GI) adverse effects (perforation, ulceration 
and bleeding), impairment of haemostatic function, and 
renal failure (with long-term therapy). It has been reported 
that 15 to 20% of patients taking NSAIDs develop 
peptic ulcer and almost 3% of this group experience 
gastrointestinal haemorrhage or ulcer perforation at some 
point of time.24,25 In addition, they are not recommended 
during pregnancy and lactation.26

Mefenamic acid, the most popular oral analgesics for 
dental pain in Malaysia
	
	 Mefenamic acid is a member of the fenamate 
group of NSAIDs first discovered in 1962. In one of the 
first clinical trials conducted, Cass and Frederik27 found 
that 250mg of mefenamic acid was superior to 600 mg of 
aspirin and approximately equivalent to 50 rag of codeine 
(base) or a combination of 227.5 mg of aspirin, 162.5 mg 
of acetophenetidin, 32.5 rag of caffeine, and 25 mg of 
codeine (base). They also found a great increase in efficacy 
when the dose was doubled, resulting in the current 
recommended dosage of 500 mg for moderate pain. 
	 Mefenamic acid is used for the relief of mild–to–
moderate pain in doses up to 500 mg three times daily 
for the treatment of rheumatoid arthritis. It is also used to 
relieve pain arising from soft tissue injuries, dysmenorrhoea, 
menorrhagia and other painful musculoskeletal 
conditions.28-30 In Malaysia, it is widely used for the 
control of postextraction and postsurgical dental pain.6 It 
can also be used as a rescue analgesic, as shown in a study 
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on the effect of perioperative auricular electroacupuncture 
after third molar tooth extraction.31 In humans, mefenamic 
acid is metabolised by both phase I enzymes and the phase 
II enzyme family UDP-glucuronosyltransferase. Three 
glucuronides had been identified and isolated from human 
urine after oral administration of mefenamic acid.32

	 The efficacy of mefenamic acid in the control of 
postsurgical pain has last been studied against aspirin 
and placebo more than a quarter century ago. Then, the 
researchers found that mefenamic acid was well tolerated 
and was clearly superior to placebo and equalled or 
exceeded the ability of aspirin to control postsurgical pain 
in the parameters measured.33

	 The use of mefenamic acid as a pre-emptive drug 
has been studied in obstetric and gynaecological medicine, 
but no similar literatures could be found for dentistry. 
Nagele et al.34 assessed its efficacy as premedication 
before hysteroscopy in a double-blind, placebo controlled 
trial. They showed that 500 mg mefenamic acid given 
one hour before hysteroscopy significantly reduce pain 
after hysteroscopy, though it had no significant benefit 
in the discomfort experienced during this procedure. 
They suggested that a larger dose or a longer interval 
between premedication and hysteroscopy may possibly be 
associated with greater benefits.
	 Over the years, mefenamic acid gradually becomes 
unpopular in the western world because of concerns on 
its adverse effects, especially among the elderly. The 
following side effects are implicated:
•	 Gastro-intestinal bleeding and ulceration35,36

•	 Severe intestinal damage37

•	 Hepatotoxicity35

•	 Nephrotoxicity including acute renal failure and 
tubulointerstitial nephritis35,38,39 

•	 Fixed drug eruption40 

•	 Induction of pseudoporphyria41

•	 Mefenamic acid-induced bullous pemphigoid42

•	 Frank colitis in patients with no known predisposing 
factors43 

In fact, an authoritative pharmacological text had stated 
there were no reasons for continuing to prescribe mefenamic 
acid as there is now a wide range of safer and more effective 
analgesics.44 In the western world, the use of mefenamic 
acid has been superseded by newer and better NSAIDs like 
ibuprofen, naproxen sodium and diclofenac. 
	 The incidence of adverse effects to mefenamic 
acid among Malaysian is unknown. Perhaps it is time that 
such a study is done to determine whether mefenamic acid 
does cause as much complications as reported in western 
literatures. By doing so, we can also ascertain whether to 
continue or discontinue its prescription to our patients.

Paracetamol, the reliable work-horse.

	 Paracetamol is a common over-the-counter analgesic 
that is routinely used as mild analgesic and antipyretic.45 

It is effective in relieving mild to moderate pain.46 Its 
analgesic and anti-pyretic properties are found to be 
comparable to that of aspirin. Skjelbred et al.47 reported no 
observable difference when comparing the analgesic effect 

of paracetamol and aspirin, but their “patient preference 
scores” showed a tendency to favour paracetamol. An early 
placebo controlled trial showed a significant analgesic 
effect of paracetamol over the first three postoperative 
days.48 The study by Seymour and Rawlins49 confirmed 
this finding, though they suggested that the magnitude of 
the analgesic effect demonstrated was insufficient for the 
immediate postoperative period in most patients. Several 
other studies had compared the efficacy of paracetamol 
against codeine, naproxen sodium and ibuprofen.50-53

	 Analgesia achieved with paracetamol in the average 
adult becomes readily measurable at a dose of 300 mg 
and plateaus at 1 gm.7 Efficacy aside, the advantage of 
using paracetamol is that it does not elicit gastrointestinal 
irritation or prolong bleeding that is typical of long term 
NSAIDs usage. It can be safely prescribed to pregnant 
patients and those who developed hypersensitivity to 
NSAIDs.26,54 The disadvantage is that hepatotoxicity will 
occur if there is overdosage.7 
	 Though it is a well-accepted analgesic agent, its 
mechanism of action has never been properly understood. 
Its association with inhibition of prostaglandin synthetase 
was first suggested more than thirty years ago.55 More 
recently, its mechanism of action has been associated with 
the discovery of so-called COX-3, COX-1b or COX-1v 
of a splice variant of COX-1 mRNA, retaining intron 1.14 
Clinically achieveable concentrations of paracetamol have 
been noted to be able to inhibit this so-called COX-3, 
COX-1b or COX-1v.56

	 Paracetamol exerts weaker inhibition of peripheral 
PG synthesis than NSAIDs.57,58 Limited data available 
suggests that paracetamol may enhance analgesia when 
added to an NSAID, compared to NSAIDs alone.59 It is one 
of the drugs of choice for use as rescue medicine in pain 
study.31,60 It has been suggested to be the viable alternative 
to NSAIDs because of the low incidence of adverse 
effects. It is also suggested to be the preferred choice in 
high-risk patients.59 Clinically, it is routinely prescribed 
as the analgesic of choice to supplement NSAIDs when 
these are expected to be ineffective to control patient’s 
pain.61 However, the use of paracetamol as supplementary 
analgesic or rescue analgesic is not common among 
Malaysian patients.6 In fact, it is the second most routinely 
prescribed main analgesic, after mefenamic acid, for pain 
control following third molar surgery in this group of 
patients.
	 Paracetamol, like ibuprofen, has a short half-life of 
around 2-3 hours. As a result, frequent dosing is necessary. 
The recommended regimen is 500 – 1000 mg every 4 to 
6 hours.62 So, in order to improve patient convenience 
and compliance, especially for the benefit of patient at 
night-time, a sustained release (SR) product containing 
665 mg paracetamol (Panadol Extend®; GlaxoSmithKline, 
United Kingdom) which is designed to provide analgesia 
for up to 8 hours after dosing has been introduced. The 
tablet has a bi-layer design containing immediate release 
(IR) paracetamol with a second layer of SR paracetamol. 
Nevertheless, a study by Coulthard et al.63 failed to show 
added advantage of SR paracetamol except for a longer 
duration of activity. The onset of analgesia and peak 
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analgesic effect of SR paracetamol was equivalent to that 
of IR paracetamol.
	 In summary, paracetamol and the non-selective 
NSAIDs described above inhibit both COX-1 and COX-2, 
but have proven to be highly effective and safe in the short-
term management of acute pain, such as dental pain.14 
Their role in the management of post operative dental 
pain, either alone or in combination, will remain until 
“better” analgesics with lesser side effects are developed. 
Of course, in this quest, a new class of NSAIDs, a class of 
COX-2 selective inhibitors (also termed CSIs or Coxibs) 
has been developed with the aim of reducing the GI 
adverse effects of traditional NSAIDs while maintaining 
their effective anti-inflammatory and analgesic properties.

Cyclooxygenase-2 (COX-2) Inhibitors, the new kids on 
the block

	 As has been highlighted, COX-2 is a largely 
inducible isoform whose synthesis is activated in damaged 
or stimulated tissues that leads to the formation of pro-
inflammatory PG. Hence, COX-2 plays a major role in 
inflammation and pain.64 Since its identification, two 

generations of highly selective inhibitors of this isoform 
had been developed and approved for marketing by the 
US Food and Drug Administration (FDA). These COX-
2 inhibitors, namely celecoxib, rofecoxib, valdecoxib, 
lumiracoxib, parecoxib and etoricoxib were developed with 
the aim to significantly reduce the serious gastrointestinal 
adverse effects associated with the long term use of high-
dose NSAIDs that inhibit COX-2 as well as COX-1.14 
The COX-2/COX-1 selectivity ratios of COX-2 inhibitors 
currently in the market are shown in Table 2.

Table 2: COX-2/COX-1 ratios of COX-2 inhibitors

COX-2 Inhibitors	 COX-2/COX-1 ratio*

Lumiracoxib	 700
Etoricoxib	 344
Rofecoxib¶	 35
Valdecoxib	 30
Parecoxib	 30
Celecoxib	 7

* A ratio of >1 indicates a greater inhibition of COX-2 
than COX-1

Note: Rofecoxib¶ was voluntarily withdrawn from the 
market in 2004.

Table 3: Studies on the efficacy of COX-2 inhibitors for acute dental pain

Year Researchers Drugs Results
1999 Malstrom et al.65 Rofecoxib, 50mg

Celecoxib, 200 mg
Ibuprofen, 400 mg
Placebo

Celecoxib inferior to rofecoxib 
with regard to onset and 	
analgesic effect

1.

2002 Daniels et al.66 Valdecoxib, 20mg
Valdecoxib, 40mg
Oxycodone, 10mg + paracetamol, 
1g
Placebo

1. Valdecoxib 20mg & 40 mg and oxycodone/
paracetamol were equivalent with regard to time 
to onset

2. Valdecoxib  40 mg and oxycodone/paracetamol 
were equivalent with regard to peak analgesic 
effect (Valdecoxib 20 mg less efficacious)

2. Both Valdecoxib dosages exhibited longer 
duration of action compared to oxycodone/
paracetamol

1.

2.

3.

2002 Doyle et al.67 Ibuprofen liquigels, 400mg at 
baseline, 4 hours & 8 hours.
Celecoxib, 200 mg at baseline, 
placebo at  4 hours &
8 hours.
Placebo at baseline, 4 hours & 8 
hours.

Ibuprofen superior to celecoxib with regard to 
onset, duration of action and analgesic effect

2002 Khan et al.68 Celecoxib, 200 mg 
Ibuprofen, 600 mg
Placebo 
All:
1st dose 1 hour pre-operative, 
followed by
2nd dose 8 hours post-operative

Ibuprofen superior to celecoxib with regard to 
analgesic effect
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2002 Malstrom et al.69 Rofecoxib, 50mg
Celecoxib, 200 mg
Celecoxib, 400 mg
Iburofen, 400 mg
Placebo

Time to onset of analgesic effect and peak 
analgesic effect were similar for rofecoxib 50 
mg and celecoxib 400 mg.

Celecoxib 200mg inferior to rofecoxib with 
regard to onset and analgesic effect

Celecoxib 400mg is superior to celecoxib 200 
mg with regard to analgesic effect

1.

2.

3.

2002 Fricke et al.70 Rofecoxib, 50 mg; followed by 
placebo if requested at 4 hours
Valdecoxib, 40 mg followed by 
second dose if requested at 4 
hours
Placebo; followed by placebo if 
requested at 4 hours

Valdecoxib superior to rofecoxib with regard to 
onset and analgesic effect

Valdecoxib exhibited longer duration of action.

1.

2.

2004 Christensen et al.71 Valdecoxib, 40 mg
Rofecoxib, 50 mg
Placebo

Valdecoxib superior to rofecoxib with regard to 
onset and analgesic effect at first 90 minutes

After that, analgesic effect similar between 
valdecoxib and rofecoxib

1.

2.

2004 Zelenakas et al.72 Lumiracoxib, 50 mg
Lumiracoxib, 100 mg
Ibuprofen, 400 mg
Placebo

Lumiracoxib and ibuprofen were equivalent 
with regard to onset and analgesic effect

Lumiracoxib exhibited longer duration of action

1.

2.

2004 Kellstein et al.73 Lumiracoxib, 400 mg
Rofecoxib, 50 mg
Celecoxib, 200 mg
Placebo

Lumiracoxib and rofecoxib superior to celecoxib 
with regard to onset and analgesic effect

Lumiracoxib superior to rofecoxib with regard 
to onset

1.

2.

2004 Chang et al.74 Etoricoxib, 120 mg
Oxycodone, 10mg + 
paracetamol, 650 mg
Placebo

Oxycodone/paracetamol superior to etoricoxib 
with regards to onset

Etoricoxib exhibited longer duration of action 
than oxycodone/paracetamol

Etoricoxib superior to oxycodone/paracetamol 
with regard to analgesic effect

1.

2.

3.

2004 Malstrom et al.75 Etoricoxib, 120mg
Naproxen sodium,  550 mg 
Paracetamol, 600mg + codeine 
60 mg
Placebo

Etoricoxib and naproxen sodium were equivalent 
with regard to analgesic effect and are superiot to 
paracetamol/codeine

Etoricoxib, naproxen sodium and paracetamol/
codeine were equivalent with regard to onset

Etoricoxib and naproxen sodium exhibited longer 
duration of action than paracetamol/codeine

1.

2.

3.

2004 Malstrom et al.76 Etoricoxib, 60mg
Etoricoxib, 120mg
Etoricoxib, 180mg Etoricoxib, 
240 mg
Ibuprofen, 400 mg
Placebo

Etoricoxib 120 & 180 mg superior to etoricoxib 
60 mg and ibuprofen with regard to analgesic 
effect

Etoricoxib 120, 180 & 240 mg and ibuprofen 
were equivalent with regard to onset

Etoricoxib exhibited longer duration of action 
than ibuprofen

Etoricoxib 120 mg determined to be the minimum 
dose that had maximal efficacy.

1.

2.

3.

4.
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2005 Malstrom et al.77 Etoricoxib, 120mg
Paracetamol 600mg + codeine 
60 mg
Oxycodone, 10 mg + 
Paracetamol 650 mg
Placebo

Etoricoxib superior to paracetamol/codeine and 
oxycodone/paracetamol with regard to analgesic 
effect

Paracetamol/codeine and oxycodone/paracetamol 
superior to etoricoxib with regard to onset

Etoricoxib exhibited longer duration of action 
than paracetamol/codeine and oxycodone/
paracetamol

1.

2.

3.

2005 Chalini and 
Raman78

Etoricoxib, 60 mg, twice daily
Aceclofenac, 100mg, twice daily

Etoricoxib and aceclofenac were equivalent with 
regard to analgesic effect

	 All these COX-2 inhibitors are taken orally, except 
for parecoxib, which is the only COX-2 inhibitor available 
for intravenous or intramuscular injection. Parecoxib 
is a prodrug of valdecoxib. Table 3 summarises the 
chronological outcomes of some of the current studies on 
the efficacy of oral COX-2 inhibitors for the treatment 
of acute dental pain. Studies purely on Rofecoxib are 
not included since this analgesic is no longer of clinical 
relevance.
	 The following discussion will concentrate soley on 
celecoxib and etoricoxib as they are the COX-2 inhibitors 
currently available in Malaysia. As can be seen in Table 
3, a single dose of celecoxib (200 mg) provided analgesic 
efficacy similar to that of aspirin (650 mg), but inferior to 
those of ibuprofen (400 mg) and naproxen (550 mg), as 
measured by time to onset of pain relief and peak pain relief. 
As a matter of fact, even at doses up to 400 mg, celecoxib 
was still inferior to naproxen (550 mg).65,67,68 Similarly, 
etoricoxib has been shown to have a comparable clinical 
efficacy with traditional NSAIDs (Table 3). Etoricoxib 
was equivalent to aceclofenac and naproxen sodium75,78 but 
superior to ibuprofen, paracetamol/codeine and oxycodone/
paracetamol with regards to analgesic effect.74,75-77 In 
addition, etoricoxib exhibited longer duration of action 
than all these drugs.
	 It has to be noted that all the drugs listed in the 
studies in Table 3 were given postoperatively. Studies 
on the pre-emptive use of COX-2 inhibitors in other 
specialties, for example the use of etoricoxib as a pre-
emptive medication in orthopaedic surgery,79 general 
surgery80 and obstetric and gynaecological surgery81 all 
showed potential role of a COX-2 inhibitor as a pre-
emptive medication. Etoricoxib, for example was found to 
significantly decrease postoperative pain score,79,81 reduce 
time to discharge79 and reduce the need for post operative 
opioids.79-81 Such a potential application for use to control 
postoperative dental pain should be considered seriously.

DISCUSSION

Are COX-2 inhibitors the oral analgesics of the 
future?

	 The introduction of these selective COX-2 
inhibitors has allowed specific targeting of inflammatory 

Note: Unless stated, these were single-dose studies.

PG production while at the same time minimising adverse 
effects such as gastrointestinal irritation, ulceration and 
bleeding problems. There is reasonable evidence showing 
that these new drugs are preferable in patients who 
are at an increased risk of developing serious upper-
GI complications, in patients who take aspirin for 
cardiovascular comorbid conditions, and in those allergic 
to aspirin. Etoricoxib for example, has been recommended 
as an alternative drug for patients who are hypersensitive 
to NSAIDs.82,83 Studies have confirmed that there is a 
lack of cross-reactivity between etoricoxib and aspirin in 
aspirin-exacerbated respiratory disease (AERD),84 thus 
making it a safe alternative for a patient who is allergic 
to aspirin and/or its associated drugs. Furthermore, COX-
2 inhibitors may be given more safely than NSAIDs in 
perioperative settings because of their lack of impairment 
of the blood-clotting. However, they are not recommended 
for patients who are pregnant or lactating.85

	 The high costs of COX-2 inhibitors, however, limit 
their routine use during the short period of postoperative 
dental pain, which in most cases last between 2 to 4 days. 
This is because of the lack of increased risk to developing 
serious GI complications with the short-term use of 
cost-saving NSAIDs.86 Not to be forgotten, more recent 
well designed randomised controlled clinical trials have 
demonstrated that the apparent gastrointestinal advantage 
of selective COX-2 inhibitors appears to be outweighed by 
their potential for cardiovascular toxicity.14,87

	 Lastly, it has to be noted that adverse reaction 
to a COX-2 inhibitor had been reported; among which 
were anaphylactoid reaction,88 fixed drug eruption and 
generalized erythema.89 In specific, allergic reactions have 
been reported to celecoxib and valdecoxib as they have a 
sulfonamide structure and are therefore, contraindicated 
for patients with known sulfa allergy.90,91 Nevertheless, 
the number of patients developing adverse reactions is 
still very low. For example, Weberschock et al.92 in a 
recent systematic structured review found only 10 out of 
328 patients taking etoricoxib who developed adverse 
reactions, all of which had been allergic/urticarial in 
nature. Nevertheless, these newer designer oral analgesics 
must be used with caution.
	 Based on current evidences, the authors are of the 
opinion that COX-2 inhibitors certainly have important 
roles to play in the control of pain in dentistry, given the 
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nature of their pharmacological design and long duration 
of action. These are:
1.	 Potentially better patient compliance due to less 

frequent dosing.
2.	 Potential use in pain control in conjuction with certain 

religious reason e.g. the Muslim fasting month. Due to 
its long-acting effect, a patient can still perform his/her 
religious obligation without interference.

3.	 An alternative analgesic for patients with severe GI 
problem.

4.	 An alternative to patients with allergy to aspirin and/or 
other NSAIDs.

5.	 A potential pre-emptive premedication for patients 
undergoing dental surgeries under general anaesthesia 
without interfering with pre-operative fasting.

 CONCLUSION

	 In conclusion, the common traditional analgesics, 
namely, paracetamol and NSAIDs (aspirin included) still 
play a major role in the management of post operative 
dental pain. As they are only given over a short duration, 
the risk of developing severe or long-term adverse reactions 
is minimised. They are well-researched, of reasonable cost 
and have proven to be as effective as the newer COX-2 
inhibitors in term of post operative dental pain efficacy 
and onset. The COX-2 inhibitors, while a novel idea, is 
still plaque with the worry of possible long term adverse 
effect previously undetected in clinical trials, as well as its 
higher cost. Perhaps they are best used in conjuction with 
the indications summarised above.

Disclaimer
	
	 This review is intended to give a broad overview 
of some of the common analgesics available in Malaysia 
based on the authors’ experience and past reports. The lists 
are not exhaustive and readers are advised to scrutinise the 
manufacturers’ latest recommendations for indications and 
contraindications prior to prescribing the analgesic(s) of 
concern, especially to patients with a medical condition.
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Oral Granular Cell Tumour: A Clinicopathological Study Of 7 Cases And A Brief 
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ABSTRACT 

Oral granular cell tumour is a fairly rare lesion with a predilection for the tongue. Seven cases (6 females, 1 male) 
of oral granular cell tumour were seen during the 40 year period (1967-2006) in Stomatology Unit, Institute for 
Medical Research (IMR) in which 5 cases were located at the tongue. All the cases presented as a single swelling 
and excisional biopsies were carried out in all cases.
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Introduction

	 Oral granular cell tumour is an uncommon lesion 
with a predilection for the tongue. The aim of this article is 
to report seven oral granular cell tumour cases seen during 
the 40 year period from 1967 to 2006 of Stomatology Unit, 
Institute for Medical Research (IMR) and briefly discussed 
the clinicopathologic features.

MATERIALS AND METHODS

	 The records from the Stomatology Unit, IMR were 
searched for granular cell tumour cases from 1967 to 2006. 
Congenital epulis cases, another known granular cell lesion 
were excluded. Only 7 cases of granular cell tumour were 
retrieved. The request forms and histological features were 
reviewed. Immunostaining for desmin, muscle specific 
actin and S100 protein using standard procedure were 
carried out for all the cases selected. 

RESULTS

	 The patients’ characteristics are summarized in 
Table 1. There were 6 females and 1 male, with a mean age 
of 29.4 years (range 11-62 years). The patients comprised of 
3 Malays, 3 Indians and 1 Chinese. Five cases were located 

at the tongue, 1 in the buccal mucosa and 1 at the buccal 
sulcus. Most of the cases (n=5) presented as a   painless 
growth with durations ranging from 3 weeks to 2 years. 
The growths measured 0.5 to 1.5 cm in diameter. In all 
the cases, excisional biopsy was performed. Histologically 
all the cases showed sheets of polygonal cells with 
granular eosinophilic cytoplasm and small vesicular 
nuclei which extended from the subepithelial zone to the 
muscular layer. The cells appeared cytologically benign. 
Pseudoepitheliomatous hyperplasia of the epithelium was 
observed in 3 cases.
	 Immunohistochemistry staining was only carried 
out in 6 cases since in one case, there was not enough 
tissue left in the wax block. Immunostaining with S100 
protein showed 5 cases positive for the antibody. In one 
case, the immunostaining result was inconclusive. All 
cases demonstrated negativity for desmin and also muscle 
specific actin.
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DISCUSSION
	
	 Granular cell tumour is a rare soft tissue lesion 
with a predilection for the oral cavity although it has 
been reported to occur in other parts of the body such as 
oesophagus1, thyroid2 and colon3. Intra-orally, the most 
common site is the tongue4-8.  However, oral granular cell 
tumour occurring in the parotid gland9, palate10, lower lip11 
and floor of mouth12 has been reported. The most common 
site in this study was the tongue (n=5, 71.4%) of which 3 
cases were located at the dorsal part and 2 on the lateral 
border.
	 In this case series, the granular cell tumour was 
more prevalent among the females (n=6, 85.7%). This 
finding concurs with other studies4, 6-8.  Oral granular cell 
tumours have been reported in all age groups ranging from 
3 years7 to 75 years11, however it  frequently occurs in the 
third and fourth decades of life4, 6, 8. The average age in 
this study was 29.4 years and only one case presented in a 
child. 
	 Clinically it is usually presents as a small, firm, 
rounded painless swelling with normal mucosal colour 
which generally gives an impression of a fibrous polyp. 
Thus, oral granular cell tumours are usually excised 
immediately by the surgeons. In our study, the clinical 
diagnosis given by the surgeons included fibroma, lipoma, 
neurofibroma, neurilemomma and papilloma. Granular 
cell tumour is a fairly slow growing benign lesion. In a 
series of 8 cases, Eguia et al4 reported the duration of the 
lesion in the oral cavity ranging from 3 months to 2 years. 
Oral granular cell tumour usually happens singly although 
multiple lesions occurring in the oral cavity have been 
reported11, 13.   
	 Microscopically, the cells of granular cell tumour 
are rounded, polygonal with nuclei ranging from small 
and dark to large with vesicular nuclei. The cytoplasm 
contains fine to coarsely eosinophilic granules. The cells 
are arranged in ribbons or nests divided by slender fibrous 
connective tissue septa or in large sheets with no particular 
cellular arrangement14. Other histological features include 
pseudoepitheliomatous hyperplasia of the epithelium. This 
feature may give a false impression of a squamous cell 
carcinoma if a biopsy was taken superficially and thus will 
affect the mode of treatment to the patient. In this study, 
only 3 cases were observed to have pseudoepitheliomatous 
hyperplasia. In a study done by Eguia et al4, 87.5% of 
the cases were noted to have pseudoepitheliomatous 

hyperplasia in the overlying epithelium. The cause of 
pseudoepitheliomatous hyperplasia is unknown. Granular 
cell tumours with pseudoepitheliomatous hyperplasia 
exhibited increase in Ki-67 staining in the basal cells of 
the overlying epithelium and it may represent an induction 
phenomenon mediated by unidentified molecules produced 
by the granular cells8. 
	 Although Abrikossoff first described granular cell 
tumour (granular cell myoblastoma) 80 years ago and 
considered it as a muscle tumour14, it is currently believed 
to be of neural origin. Immunohistochemistry demonstrates 
the cells are positive to S100 protein6, 8, 15-19 and neuron 
specific enolase16, 17, but do not react with chromogranin16, 
desmin20, actin20 and myoglobin20. In our study, five cases 
were positive for S100 protein. This finding concurs with 
other studies6, 8, 15-19.
	 A number of tumours have a granular appearance 
when seen microscopically. The differential diagnosis 
includes alveolar soft part sarcoma and rhabdomyoma. 
Alveolar soft part sarcoma is characterized by the 
pseudoalveolar arrangement of large, oval to polyhedral 
cell usually with distinct cell boundaries21.  Rhabdomyoma 
is composed of eosinophilic polygonal cells containing 
granular cytoplasm with presence of cross striation14. 
Another lesion which contains granular cells is the 
congenital epulis that happens in a newborn14. It is a 
benign lesion occurring usually on the maxillary alveolar 
ridge of the newborns. Although histologically congenital 
epulis and granular cell tumour have similar features, 
congenital epulis does not exhibit immunoreactivity for 
S100 protein18, 22. 
	 Generally, the treatment for oral granular cell tumour 
is straightforward by simple excision. The prognosis is 
good and recurrence is rare. Eleven cases of oral granular 
cell tumours were treated by excisional resection using 
laser with no evidence of recurrence5. Granular cell 
tumours can undergo malignant transformation. Lesions 
are classified as malignant granular cell tumours if three or 
more criteria are met: necrosis, spindling, vesicular nuclei 
with large nucleoli, increased mitotic activity, high nuclear 
to cytoplasmic ratio and pleomorphism23. In a review done 
by Aksoy et al24, out of 52 reported cases of metastatic 
granular cell tumour, 4 cases originated from oral region.

Table 1: Clinicopathological features of 7 cases of oral granular cell tumour

NO	 RACE	 SEX	 AGE	 SITE	 SIGN & SYMPTOM
1	 Malay	 F	 34	 dorsum of tongue	 painless swelling
2	 Indian	 M	 25	 right lateral border of tongue	 painful swelling
3	 Malay	 F	 11	 right buccal mucosa	 painless swelling
4	 Indian	 F	 62	 left lateral border of tongue	 painless swelling
5	 Malay	 F	 22	 buccal sulcus adjacent to 14 and 15	 painful swelling
6	 Indian	 F	 33	 anterior dorsum tongue	 painless swelling
7	 Chinese	 F	 19	 mid dorsum tongue	 painless swelling
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CONCLUSION

	 Although oral granular cell tumour is quite an 
uncommon lesion in the oral cavity, clinicians should 
consider it in their clinical differential diagnosis of a single 
lump when seen clinically especially if the lesion is located 
on the tongue. 
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ABSTRACT 

Objectives: The objectives of the study were to assess: i) the staining susceptibility of composite resins, ii) the ability 
of whitening toothpastes in removing stains from composite resins. Materials and Methods: Thirty specimens 
from each composite resins: Filtek Z350 (3M ESPE), Filtek Z250 (3M ESPE) and Beautifil (Shofu Inc.) were 
fabricated. After polishing, specimens were immersed in coffee for 3 days. Specimens were then brushed twice a 
day for 2 weeks using Colgate Total (Colgate-Palmolive, control group), Colgate Advanced Whitening (Colgate-
Palmolive, test group) and Darlie All Shiny White (Hawley & Hazel Chemical Co., test group). Colour changes 
(∆E*) were measured using Spectrophotometer at baseline, after coffee immersion and after brushing. Results 
were statistically analyzed using one way ANOVA and Tukey’s test. Results: There was significant difference in 
terms of colour changes for Filtek Z350, Filtek Z250 and Beautifil after coffee immersion (P<0.05). There was no 
significant difference in the ability to remove stains amongst the toothpastes investigated (P>0.05). Conclusions: 
Filtek Z350 was able to resist staining by coffee better than Filtek Z250 and Beautifil. The whitening toothpastes 
did not offer added advantage in terms of ability to remove stains compared to ordinary toothpaste.
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Introduction

	 Increasing demand for aesthetic restorations has 
driven composite resins to be used widely for both anterior 
and posterior teeth. Amongst the advantages offered by 
this tooth-coloured restorative materials were strength, 
excellent aesthetics, ability to bond to tooth structure 
and enable minimal invasive tooth preparation. Newer 
generation of materials such as packable and nanofilled 
composites have been introduced to meet the challenges in 
the dental market1. In addition, pre-reacted glass ionomer 
cement technology has been utilized to add the advantages 
of glass ionomer cement to composite resins.
	 Discolouration of composite resin restorations still 
poses a problem especially for heavy smoker, coffee 
and tea drinker2. Composite resins are susceptible to 
discolouration by accumulating stains from food dyes and 
dietary colourant3. Rough and irregular surface is one of the 
contributory factors for external staining and discolouration 
and it is closely related to the type of composite resin 
material4. The structure and the characteristics of the filler 
particles in the composite resins have direct impact on 
surface smoothness and thus increase the susceptibility to 
extrinsic staining5. Once staining has occurred, brushing 
with toothpastes and bleaching procedures may remove 

the stains partially or totally6. It has been demonstrated that 
tooth brushing can abrade the surface of composite resins 
with a three-body wear process7.
	 In the last ten years, dentifrices have become 
more specialized and can be classified as therapeutic or 
cosmetic8. With regards to cosmetic function, dentifrices 
have become a useful solution to remove extrinsic stains, 
therefore whitened the teeth and also the surface of 
restorations9. The dentifrices can act in two different ways 
i.e. mechanically by the action of abrasives such as silica or 
chemically by the effect of whitening agents like peroxides 
and sodium bicarbonate. The effectiveness of whitening 
toothpastes has been widely investigated8,9. It would be of 
interest to evaluate the effect of the whitening toothpastes 
on tooth coloured restorative materials. The present study, 
therefore, was conducted to:
1.  	to assess the susceptibility of various types of composite 

resins to staining.
2.	 to evaluate the ability of whitening toothpastes in 

removing stains from composite resins.
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MATERIALS AND METHODS

Three different types of resin based composites were 
investigated in this study: (i) Filtek Z350, a nanofilled 
composite resin (3M ESPE, USA); (ii) Filtek Z250, a 
microhybrid composite resin (3M ESPE, USA); (iii) 
Beautifil, a composite resin incorporated with pre-reacted 
glass ionomer particles, also known as Giomer (Shofu Inc, 
Japan) (Table 1). A total of 90 composite disc specimens 
(Shade: A3; dimension: 10mm diameter x 2 mm depth) 
were fabricated, i.e. 30 specimens for Filtek Z350, Filtek 
Z250 and for Beautifil respectively. A cylindrical mould 
was constructed using polytetrafluoroethylene (PTFE) for 
the fabrication of disc specimens (Figure 1). The discs were 
light-polymerized against a Mylar strip using a visible light 
activation unit (Dentsply/Caulk, USA) according to the 
manufacturers’ recommended curing time. A glass slide 
was used to press out the access material prior to curing. 
After curing, all specimens were kept in distilled water 
for 24 hours at 37°C in the incubator (Memmert GmbH 
+ Co. KG).   They were then polished with aluminium 
oxide discs - Sof-Lex Contouring and Polishing Disc 
System (3M ESPE, USA) according to the manufacturer’s 
instructions. After the specimens had been polished, 
they were subjected to colour measurement by using a 
Reflection Spectrophotometer (Dataflash®100) (Figure 2). 
The colour changes for the specimens were evaluated at 3 
stages i.e. prior to coffee immersion (baseline), after coffee 
immersion and after brushing. Measuring conditions, 
techniques and calibration of the spectrophotometer were 
standardized for every measuring sessions. Each specimen 
was measured 3 times and the average value was taken. 
Values were recorded in the Commission Internationale de 
l’Eclairage(CIE) CIELAB colour system relative to CIE 
standard illuminant A (incandescent light) against a white 
background on the Reflection Spectrophotometer. Colour 
coordinates for lightness, namely, white/black(L*), red/
green(a*), and yellow/blue(b*) were measured. Reflectance 
values versus wavelength were obtained for each specimen 
from 400nm to 700nm. The colour changes between 
baseline, after coffee immersion and after brushing were 
analyzed on a ΔL*, Δa*, and Δb* distribution map. 
Total colour differences are expressed by the following 
formula: 

ΔE*=[(ΔL*)²+(Δa*)²+(Δb*)²]1/2 

Figure 1: Polytetrafluoroethylene (PTFE) mould

Figure 2: Reflection Spectrophotometer

Figure 3: Brushing of specimens

Figure 4: Toothbrush abrasion apparatus

	 Coffee solution (Nescafe® Classic, Nestlé® 
Products Sdn. Bhd.) was selected as the soaking medium 
to evaluate the staining susceptibility of the composite 
resins in this study as coffee is a potential colourant 
commonly consumed in local diet. 15 grams of coffee 
powder were dissolved into 500ml of hot water to made the 
coffee solution. After the baseline pre-immersion colour 
measurement was taken, all specimens were immersed in 
the coffee solution for 3 days at 37°C in the incubator. The 
post-immersion colour measurements were recorded using 
the Reflection Spectrophotometer. 
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 	 After the post-immersion colour measurement 
was recorded, the stained specimens were mounted in 
a specimen holder on a stable base. The whitening 
toothpastes employed in this study were (1) Colgate 
Advanced Whitening and (2)Darlie All Shiny White. 
Colgate Total, a conventional toothpaste was used as 
control (Table 2). Dentifrice slurry was prepared by mixing 
the respective toothpaste with distilled water at a ratio of 
1:1 by weight. Slurry was mixed at room temperature for 
10 minutes in stirrer set (Torrey Pines Scientific, Inc., CA, 
USA). 10ml of the dentifrice slurry was added on the surface 
of each specimen disc using a pipette at 30 seconds interval 
to maintain a constant supply. Colgate Motion Battery-
Powered toothbrush (Colgate-Palmolive) with soft nylon 
bristles was selected as  the toothbrush abrasion apparatus 
(Figures 3 & 4). The filaments in each tuft of the brush 
were carefully aligned perpendicular to the surface of the 
specimen, and touched the surface of the specimen evenly 
without bending. During each placement of specimens in 
the specimen holder, a caliper was used to ensure constant 

height is maintained between the head of the bristles and 
the specimen. Each specimen was subjected to 2 minutes 
of brushing with a rotation-oscillation rate of 16,000 cycles 
per minute generated by the battery-powered toothbrush at 
room temperature. A brushing load of 175g was chosen to 
simulate observed brushing practice10. The bristle head was 
changed after brushing every ten specimens. The batteries 
for the toothbrush were changed at every one hour. The 
specimens were brushed twice daily for a consecutive 
period of 14 days. After each brushing, the specimens were 
rinsed with distilled water for 1 minute. After completing 
the 2 weeks brushing procedure, the specimens were 
blotted dry and subjected to colour change measurement 
using Reflection Spectrophotometer.
	 Statistical analysis was carried out using SPSS 
for Windows (Version 11.5). The data for colour changes 
(ΔE*) were analyzed using One-way Anova and Tukey’s 
multicomparison tests.

Materials Type Polymer Fillers Filler Size Filler content
(% by volume)

Filtek Z350 Nanofilled Bis-GMA,
Bis-EMA,
UDMA, 
TEGDMA

Zirconia silica 5-20nm 59.5%

Filtek Z250 Microhybrid Bis-GMA,
Bis-EMA,
UDMA

Zirconia silica 0.01-3.5µm 60%

Beautifil    Giomer 
(Composite 
resin with pre-
reacted glass 
ionomer fibers)

Bis-GMA,
TEGDMA

S-PRG based on 
Fluoroboroalumi
nosilicate
glass

0.01-5.0µm 66.3%

Table 1: Composite Resins used in this study

Table 2: Compositions of the toothpastes

Toothpastes Compositions

Colgate Total (Control) Sodium Fluoride 0.22% (0.10% w/w Fluoride ion), Triclosan 
0.30%, Water, Sorbitol, Hydrated Silica, PVM/MA Copolymer, 
Sodium Lauryl Sulphate, Flavor, Titanium Dioxide, 
Carrageenan, Sodium Hydroxide, Sodium Saccharin.

Colgate Advanced Whitening Sodium Fluoride 0.22% w/w, Water, Hydrated Silica, Sorbitol, 
Glycerin, Sodium Lauryl Sulphate, Flavor, Carrageenan, 
Tetrasodium Pyrophosphate, Titanium Dioxide, Sodium 
Saccharin, Sodium Hydroxide.

Darlie All Shiny White Sodium Fluoride, Water, Silicon Dioxide, Sorbitol, Glycerin, 
Sodium Lauryl Sulphate, Flavor, Carrageenan, Tetrasodium 
Pyrophosphate, Sodium Saccharin, Titanium Dioxide, Blue 
Poly 50 (FD&C Blue #1 & Polyethylene).
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RESULTS

	 The mean colour changes for all the composite 
resins (Filtek Z350, Filtek Z250 and Beautifil) after 
immersion in coffee for 3 days were shown in Figure 5. 
The values of colour changes were recorded in National 
Bureau of Standard (N.B.S.) units. Filtek Z350 exhibited 
the least colour change followed by Filtek Z250 and 
Beautifil. Beautifil exhibited the greatest colour change 
(Figure 5). The mean colour change for Filtek Z350 was 
10.49 N.B.S. units while the corresponding data for Filtek 
Z250 and Beautifil was 11.35 N.B.S. units and 11.80 N.B.S 
respectively. Statistically there was a significant difference 
in terms of colour changes for Filtek Z350, Filtek Z250 
and Beautifil after immersion in coffee. Based on a study 
carried out by Ruyter et.al.11, colour change (∆E*) of 
more than (≥) 3.3 N.B.S. units was considered visually 
perceptible as well as clinically unacceptable. The alpha 
rating according to United States Public Health Service 
(USPHS) clinical evaluation system corresponds to ∆E* 
values range between 2.2 N.B.S. units to 4.4 N.B.S. units. 
Therefore, in accordance with the above information, using 
the criterion for perceptible colour change of ∆E* ≥ 3.3 
N.B.S. units, all specimens tested had perceptible colour 
changes after immersed in coffee for 3 days.              
	 The mean colour changes for Filtek Z350, Filtek 
Z250 and Beautifil after brushing with Colgate Total, 
Colgate Advanced Whitening and Darlie All Shiny White 
were depicted in Figure 6.  Filtek Z350 specimens showed 
4.23 N.B.S units, 4.38 N.B.S. units and 4.80 N.B.S. units 
of mean colour change respectively after brushing with 
Colgate Total, Colgate Advanced Whitening and Darlie 
All Shiny White while Filtek Z250 demonstrated mean 
colour change of 4.40 N.B.S. units, 4.76 N.B.S. units 
and 5.27 N.B.S. units respectively. Beautifil showed 
mean colour change of 5.89 N.B.S. units, 6.08 N.B.S. 
units and 6.67 N.B.S. units after brushing with Colgate 
Total, Colgate Advanced Whitening and Darlie All Shiny 
White. The trend for the colour changes for Filtek Z350, 
Filtek Z250 and Beautifil specimens brushed with Colgate 
Total, Colgate Advanced Whitening and Darlie All Shiny 
White was fairly similar. Darlie All Shiny White group 
exhibited greatest colour change, however, statistical 
analysis revealed that the mean colour changes of the three 
types of composite resins after brushing with all three 
toothpastes (Colgate Total as control, Colgate Advanced 
Whitening and Darlie All Shiny White as test group) were 
not significantly different from each other (p>0.05). 

Figure 5: Colour changes of Filtek Z350, Filtek Z250 
and Beautifil after immersion in coffee solution for 
three days.

Figure 6: Colour changes of Filtek Z350, Filtek Z250 
and Beautifil after brushing with Colgate Total, Colgate 
Advanced Whitening and Darlie All Shiny White

DISCUSSION
	
	 Three commercially available composite resins 
were selected in this study i.e. a nanofilled composite resin 
(Filtek Z350, 3M ESPE, USA), a microhybrid composite 
resin (Filtek Z250, 3M ESPE, USA) and composite resin 
incorporated with pre-reacted glass ionomer particles, 
also known as Giomer (Beautifil, Shofu Inc, Japan). 
New composites integrating nanofiller technology have 
been introduced into clinical practice to achieve better 
polishability and wear resistance; however, there is limited 
information on their susceptibility to external stains. 
Giomer has been introduced in the last decade and claimed 
to have the advantages of fluoride releasing and recharging, 
good wear resistance, excellent radiopacity and excellent 
aesthetics. With the introduction of these new materials, it 
is warrant to evaluate their staining susceptibility to ensure 
long term clinical success as unsightly discolouration of 
tooth-coloured restorations has become one of the main 
reasons for replacement of these restorations. 
	 It is important to select a valid colour-measuring 
instrument to assess the colour changes of the test 
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specimens. Instrumental colorimetry warrants quantitative 
evaluation and comparison of colour changes of materials 
and eliminates the subjective interpretation of visual 
colour comparisons12. Reflection Spectrophotometer was 
utilized in the present study as it has the ability to measure 
the reflectance of light within the entire visible spectrum 
and the measurements can be cross-referenced to existing 
shade guide, so there is immediate clinical relevance to the 
numeric data generated.
	 Tobacco use and certain dietary habits (coffee, tea, 
carbonated drinks consumption) may contribute to external 
discolouration of composite resins3, 13. Discolouration 
and marginal degradation were two main reasons why 
restorations were replaced 14. Coffee is a commonly 
consumed beverage worldwide including in Malaysia. 
Coffee solution has been investigated in various studies 
and found to have the ability to stain composite resins4, 13, 

15, 16, 17. Um and Ruyter17 suggested that coffee may stain 
by adsorption and adsorption of its colourants onto/into the 
organic phase of composite resins. 
	 It has been stated in the literature that 24 hours 
storage time of the specimens in soaking medium simulated 
consumption of the respective solutions over 1 month15,  17. 
In the present study, 3 days were chosen as the period 
of immersion for the specimens to simulate the effect of 
coffee consumption in a long term period (approximately 
3 months). The results are expected to be accentuated by 
the continuous immersion. The actual staining effect in the 
oral cavity would need a longer period of time because of 
daily oral hygiene procedures, dilution by saliva and the 
variation in individual dietary habits. However, the results 
can provide an indication of the staining susceptibility of 
the various types of composite resins investigated.
	 In the present study, great care was taken to minimize 
variation in the brushing of the specimens, a standardized 
load of 175g was mounted on the electric toothbrush to 
impart a constant load. This load was the approximate force 
used in routine daily brushing10. The distance between the 
bristle head and specimen was also measured with a caliper 
during each placement of specimen in the specimen holder 
to ensure similar loading for each specimen. The dentifrice 
slurry was prepared based on study done by Teixeira et al.18 
by mixing each type of dentifrice with distilled water at a 
ratio of 1:1 by weight and thus producing three types of 
dentifrice slurry for brushing. This is to simulate effect of 
dilution by saliva. Pfarrer and White19 prepared the slurry 
mixing the dentifrice with distilled water at a ratio of 1:3 
by weight. However, it was found that the dentifrice slurry 
prepared by the ratio of 1:3 was too diluted and watery 
during the pilot study. Thus, the ratio of 1:1 by weight was 
employed in the main study.
	 After immersion in coffee, Beautifil showed the most 
severe colour changes and Filtek Z350 the least amongst 
the three materials tested. The structure of composite resins 
and the characteristics of the particles have direct impact on 
the surface smoothness and the susceptibility to extrinsic 
staining5, 20, 21. Average particle size of the primary fillers in 
Filtek Z350 was in the nanometer range (5-20nm), whereas 

those of Filtek Z250 and Beautifil were in the micrometer 
range (0.01-3.5µm and 0.01-5.0µm respectively). Owing 
to the smaller filler particle size of Filtek Z350, the 
surface produced after polishing was smooth, therefore 
the potential to retain stains was reduced. Similar findings 
were found in the study carried out by Sumita et al. 22. 
They had developed nanocomposites from nanofillers 
and measured the nanocomposite’s properties in vitro in 
comparison with hybrids, microhybrids and microfill. In 
addition, the findings in the present study are supported 
by Lu et al.4 who found  that surface roughness (Ra) had 
a positive linear relationship with the colour changes of 
composite resins tested, the smaller Ra i.e. the smoother 
the surface, the less discolouration (the more resistance to 
stain) of the material. Therefore, Filtek Z350, a nanofilled 
composite was less susceptible to staining than Filtek 
Z250, a microhybrid composite where the filler particles 
are considerably larger than nano-sized particles. 
	 The resin matrix also played an important role 
in susceptibility to staining via surface adsorption and 
absorption mechanism. Both Filtek Z350 and Filtek Z250 
used urethane dimethacrylate (UDMA) in its resin matrix 
system which has better colour stability compared to 
Giomer which used TEGDMA (with poorer colour stability) 
in its resin matrix system15. The urethane dimethacrylate 
matrix has lower viscosity, lower water sorption and 
greater toughness. Giomer contains more organic matrix 
than composites, thus increase their susceptibility to 
water absorption  and the hyrogel layer of the glass filter 
rendered its hydrophilic properties which cause surface 
disintegration in the aqueous environment23, 24, 25, 26. This 
would explain why Beautiful was the least stain resistant.
	 Abundance of toothpastes/dentifrices containing 
different formulations has been introduced in the market, 
with some trying to improve the efficiency of cleaning and 
promoting tooth-whitening19. The whitening dentifrices can 
act in two different ways: physically remove superficial 
stain by the action of the abrasives or act chemically by 
the effect of peroxides27. The present study found that there 
was no difference between the regular toothpaste (Colgate 
Total) and the whitening toothpastes (Colgate Advanced 
Whitening and Darlie All Shiny White) in terms of the 
ability to remove stains from discoloured composite resin 
materials. Although it is not totally clear how abrasiveness 
of a toothpaste can specifically affect the discoloured 
tooth surface, it would be expected that the abrasiveness 
act by reducing or eliminating extrinsic stains27. Based on 
the formulation of the whitening toothpastes investigated 
in the present study, it would appear that the dentifrices 
remove stains primarily based on abrasive action. Our 
findings correlate with the results achieved by Amaral et 
al.27, which explained that the incorporation of abrasives 
in specific dentifrices might help physically in removing 
stains but since all the toothpastes in our study contain 
abrasives, some degree of stain removal may be expected 
even with the regular toothpaste i.e Colgate Total. 
However, Yankell et al.28 and Sharma et al.29 reported that 
whitening dentifrices exhibited superior stain removal 
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property compared to standard dentifrices. The dentifrices 
used by Yankell et al.28 and Sharma et al. 29 may contain 
ingredients with chemical action. The importance of 
chemical action has also been demonstrated by Koertge et 
al., who performed a longitudinal clinical study on baking 
soda based dentifrices and found that they are significantly 
more effective in removing extrinsic stain than standard 
silica-based dentifrices (abrasive type) although it is less 
abrasive compared to the silica-based dentifrices. 
	 Koertge et al.8 had stated that the whitening effect 
or stain removal effect of a dentifrice may not solely 
related to its abrasiveness. In the present study, Colgate 
Total, Colgate Advanced Whitening and Darlie All Shiny 
White demonstrated no significant difference in the ability 
to remove stains from three types of composite resins 
i.e. Filtek Z350 (nanofilled), Filtek Z250 (microhybrid) 
and Beautifil (Giomer). Both Colgate Total and Colgate 
Advanced Whitening were manufactured by the same 
manufacturer. It is important to take note of the increase in 
surface roughness of composite resins when brushed with 
whitening dentifrices with high abrasivity. The increase in 
surface roughness after long term toothbrushing may lead 
to easier absorption and adsorption of external stains30. 
Eventually, this may negate the purpose of the whitening 
dentifrice and formed a vicious cycle of stains formation.  

CONCLUSION
	
	 Within the limitations of the present study, it can 
be concluded that coffee solution has the ability to stain 
composite resins on prolonged and heavy consumption 
leading to discolouration that can be perceived clinically. 
The clinicians should warn patients with large composite 
restorations to reduce intake of coffee or rinse immediately 
after consumption to avoid unsightly discolouration of the 
restorations. Filtek Z350 was more stain resistant than 
Filtek Z250 and Beautifil. The whitening toothpastes 
(Colgate Advanced Whitening and Darlie All Shiny White) 
do not offer added advantage to remove stains compared 
to ordinary toothpaste (Colgate Total). Lastly, we advocate 
further study to evaluate the effect of whitening toothpaste 
on surface roughness of composites resins and also the 
effect of vicious cycle of brushing and consumption of 
coffee on long term colour stability of composite resins.
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