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Editorial

�e year 2020 sounded so good to the ear in  early January. It was going to be an exiting year with the planning 
of the DENTASA Summit and AGM in full swing.

BANG!!!!

Couvid-19 hit not only us, but the entire world. Every aspect of our daily lives changed on the 28th March 2020. 
Something that nobody could foresee. �e �rst stage of total lockdown was a shock to everybody, no matter 
what you did or who you are.

Dentistry, like so many other professions came to a grinding halt. Something that we could hardly a�ord in 
South Africa at this time.

Slowly things started to improve when we went to stage four, and the pendulum started to swing a little more in 
sync when we got to stage three. We are a long way o� getting back to “normal”. �ankfully, we” dental techies” 
are resilient bunch and will in time recover. Unfortunately, the damage was massive in the entire economy, but 
the entire world population is in the same boat. Not what anybody wants to hear, but it is what it is and unfor-
tunately there is nothing anyone can do to change it. �at is the reality of life at present.

�is pandemic has made DENTASA think outside the box a little, which is not a bad thing at all. 

We are just about ready to host our very �rst “Virtual Summit” to be presented from the 11th to the 19th Sep-
tember 2020. �is virtual summit will enable every dental technologist/technician in South Africa to obtain the 
necessary CPD credits required by law from your laboratory or comfort of your home.

 Please see our updated and exiting new website for all the information that you may require.

I sincerely hope that my next editorial will be back in “normal” times and that we will be able to host the DEN-
TASA Summit and AGM as we have always done and re-kindle our friendships with colleagues.
Stay healthy and stay safe,

Editorially yours,
Axel
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IMPORTANT INFORMATION REGARDING CPD

IMPORTANT INFORMATION REGARDING CPD

How are the CEUs calculated for the Journal?

�e Journal falls under Category B: (Measurable) Training and Publications: Dental Technology and related 
�elds, sub-category B8. A maximum of 20 of the required CEUs may be obtained/claimed from this category 
but not more than 10 from any sub-category, with the exception of B4 which may not exceed 20 CEU’s 

Answer/complete multiple-choice questionnaires (MCQ) in journals, including electronic journals and or 
professional association News Letters with required pass mark. 

70% is needed to pass and 0.2 CEU per standard page of prescribed reading and 0.2 CEU per question is 
awarded.

CPD via the SADTJ – Request to Council

�e DENTASA o�ce has been inundated with phone calls and request from all dental technicians to be 
allowed to do older SADTJ issues to be able to acquire the additional CPD credits as stipulated by letters 
received by Council. 

We have sent a formal request to Council regarding the abovementioned and our correspondence was tabled 
at the CPD Committee meeting of the SADTC. 

We in addition tabled a request for Council to remove the maximum CEUs per category limitation to ensure 
that CPD becomes achievable and accessible to all in the profession. 

We are now awaiting a response from Council. We will inform you as soon as we receive an answer.

Regards,

Elize Morris

DENTASA Secretary 

�e Dental Technology Association of South Africa 
Tel: 012-460 1155 
www.dentasa.org.za
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Instroduction:

On 1 April 2019 the South African Dental Tech-
nicians Council (“the SADTC) issued Notice R 
523 (“the Notice”) in the Regulation Gazette1

regarding prescribed and annual fees2 payable 
th the council for the period 1 March 2019 to 
February 2020. 

annual fees for the dental technology profession 
and persons seeking to register with the SADTC 
as either dental traders, dental suppliers and 
people who sell “unmounted teeth” (sic) in terms 
of section 33 of set fees in respect of continuing 
professional development, the liability for non-
payment of the set fees and persons who have 
been granted exemption from payment of fees 

contains a list of prescribed fees which is of gen-
eral application. 

In this review I will examine the legality of the 
provisions contained in the above Notice with 

-
ments for the exercise of public power and the 
provisions of the Dental Technicians Act, 1979 
(“the Act”). I will also consider whether the No-
tice complies with the administrative justice re-
quirements for administrative action as provid-
ed for in the Constitution and the Promotion of 
Administrative Justice Act, 2000.

which annual or prescribed fees are de-
termined:

3

-
cratic state is articulated in the founding provi-
sions of the Constitution and inter alia includes 
the principle of the supremacy of the constitu-
tion and the rule of law. 

In order to give content to this particular found-
ing value section 2 of the Constitution provides 
that the Constitution is the supreme law of the 
Republic and that law or conduct inconsistent 
with it is valid. Implicit in the founding value 
to which I have referred to is the requirement 
that all obligations imposed by the Constitution 

action:

Section 33 of the Constitution provides the legal 
standard for administrative action by requiring 
that everyone has the right to administrative ac-
tion that is awful, reasonable and procedurally 
fair. In order to give content to the rights em-
bodied in the Constitution the Promotion of 
Administrative Justice Act, 2000 (“PAJA”) was 

administrative action as provided for in section 
33 of the Constitution. 

Section 3 of PAJA provides for the requirements 
for procedurally fair administrative action af-

administrative action which materially and ad-
-

tions of any person must be procedurally fair. 

A fair administrative procedure depends on the 
circumstances of each case and in order to give 

-

person - 

(i) adequate notice of the nature and purpose of
     the proposed administrative action;

(ii) a reasonable opportunity to make
      representations;

(iii) a clear statement of the administrative      
        action;

A Critical Review of the Legality of the Payment of 
Prescribed abd Annual Fees by Members of the Dental 

Technology Profession
Adv L. Kellermann SC
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(iv) adequate notice of any right of review or in-
ternal appeal, where applicable; and

(v) adequate notice of the right to request     
      reason in terms of section 5 of PAJA. 

PAJA also provides for the remedy in instances 

rights or legitimate expectations of any person 
by providing for the review and setting aside of 
the particular administrative action or grant-
ing of any order that is just and equitable under 
certain circumstances. Such relief may include 
wide-ranging4  relief which would be designed to 
remedy the situation.

,, being an incident of 
the rule of law, dictates that those who exercise 
public power, such as the SADTC, must comply
with the law.5 Any attempt to exercise such pow-
er outside the scope of the Act is ultra vires and 
infringes on the principle of legality.6

Central to the principle of legality7 are the re-
quirements that for a public power to be exer-
cised lawfully it may not be exercised ultra vires; 
the holder of the power must act in good faith 
and must not have misconstrued the power con-
ferred; nor may the power be exercised arbitrari-
ly or irrationally.8

important constitutional controls through 
which the exercise of public power is regulated 
by the Constitution.9

annual prescribed fees are determined: 
Dental Technicians Act, 1979:

1979 (“the Act”) states that the objective is to 
consolidate and amend the laws relating to the 
profession of dental technician; to regulate the 
profession of dental technologist; and to provide 
for matters connected therewith. In various sec-
tions of the Act provision is made for either pre-
scribed fees or annual fees.10 Where provision is 
made for fees to be prescribed11 it requires the 
Minister to prescribe by way of regulation in 

terms of section 50 of the Act. 

-
scribed fees on the one hand and annual fees 

-
mined by way of regulation in terms of section 
50 of the Act whilst an annual fee relates to the 
liability of a dentist, clinical dental technologist, 
dental technician, dental technologist and den-
tal laboratory to make an annual payment to the 
SADTC as practitioner which is then set by the 
Minister by way of notice in the Gazette.12

As an autonomous statutory body, the SADTC 
receives no grants or subsidies from Gavern-
ment or any other source. It is wholly funded 
by the fees it receives from registered persons 

-
-

tion of the prescribed and annual fees therefore
plays a critical role in the continued existence of 
the SADTC as regulator of the dental technician 
profession. 

6. Is the determination and setting 
of prescribed and annual fees by the 
SADTC and the Minister subject to the 
administrative justice requirements?

action13 is the idea of action (a decision) of an 
administrative nature taken by a public body or 
functionary.14

What is a “decision” within the requirements of 
PAJA?

“Decision” means any decision of an adminis-
trative nature made, proposed to be made, or 
required to be made, as the case may be, under 
an empowering provision, including a decision 
relating to -

 (a) making, suspending, revoking or 
refusing to make an order, award or determina-
tion;
 (b) giving, suspending, revoking or 

consent or permission;
 (c) issuing, suspending, revoking or 
refusing to issue a licence, authority or other in-
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strument;

 (d) imposing a condition or restric-
tion
 (e) making a declaration, demand or 
requirement;
 (f) retaining, or refusing to deliver 
up, an article; or
 (g) doing or refusing todo any other 
act or thing of an administrative nature, and a 
reference to a failure to take a decision must be 
construed accordingly.’

Whilst the making of regulations is not referred 
to in sub-paragraphs (a) - (f) Chaskalson CJ 
writing the main judgment in the New Clicks 
judgment 15 concluded that legislative admin-
istrative action has not been excluded from the 

para 135]:

‘It follows that the making of the regulations in the 
present case by the Minister on the recommenda-
tion of the Pricing Committee was a decision of an 
administrative nature.

-

by the Minister in the New Clicks-judgment an 
the recommendation of the Pricing Committee 
was ‘a decision of an administrative nature’: the 
regulations were made ‘under an empowering 
provision’; they had a ‘direct, external legal ef-

pharmacists and persons in the pharmaceutical 
-

trative action within the meaning of PAJA.

-
lations prescribing fees in terms of regulations 50 
of the Act involves a two-stage process16. First, a 
recommendation by the SADTC and, secondly, 
a decision by the Minister as to whether or not 

not obliged to act on the SADTC’s recommen-
dations and clearly has a discretion whether to 
do so or not. 

Ultimately there had to be one decision in re-
lation to the prescribed or the annual fee with 
which both the SADTC and the Minister are 
agreed upon. Neither had the power to take a 
binding decision or make a regulation setting 

or determining fees without the concurrence of 
the other. Only when such agreement is reached 
may the Minister make regulations. 

not only the right of persons trading in un-

the dental technology profession. 

of prescribed fees in terms of the Act takes place 
in a similar setting as in the New Clicks-judg-
ment and would in my view, on the reasoning 
of Chaskalson CJ in the New Clicks-judgment, 
amount to administrative action as envisaged in 
PAJA. In dealing with the applicability of PAJA 
to regulation-making. 

17 has however re-
cently intimated that as a matter of caution the 
New Clicks-judgment is no authority for the 
proposition that the making of regulations by 
a minister, in general, is administrative action 

-
ulation-making and the applicability of PAJA 
to it may therefore not have been spoken but I 
believe that the New Clicks-judgment is strong 
support for the argument that regulation-mak-
ing is subject to PAJA.

Regulation-making so characterised is therefore
subject to the four requirements of the Constitu-
tion relating to just administrative action to wit 
lawfulness, reasonableness, procedural fairness 
and the provision of reason. 

Even if this view is incorrect the regulation-mak-
ing process will still be subject to scrutiny on the 
basis of the principle of legality18 which is of ap-
plication in the exercise of all public power. 

Against the legal matrix as set out above I will
examine the respective paragraphs of the Notice 
with particular emphasis on the four require-
ments of the Constitution relating to just admin-
istrative action. 

Although the Notice purports to be published in 
terms of section 49 as annual fees payable to the 
SADTC it also sets other prescribed fees in terms 
of the Act as well as determinations in terms of 
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liability for fees and exemptions.

Paragraph 1:

• Paragraph 1(a) purports to set an annual 
fee19 for persons registered under section 18 
of the Act as either a dental technician or a 
dental technologist. In subparagraph (b) an 
attempt is made to set an annual fee20 for the 
unexpired portion of the particular year in 

March 2019 and before or on 28 February 
2020.

• 
annual fee in instances where registration 
could take place on the second day of the 
year is not understood and is clearly iiration-
al. An equitable fee in view should relate to 
the full fee on a pro rata basis for the unex-
pired period of the year. 

Paragraph 2:

• Paragraph 2(a) purports to set a registration 
fee21 for dental traders although the heading 
makes mention of an annual fee in relation 
to permit holders for trading in unmouted 

• 22 by 
way of regulation by the Minister to deter-
mine that prior to the issuance of a permit 
“dental traders” are required to register and 
pay a particular prescribed fee to the SADTC. 
In addition, no empowering authority could 
be found in the Act for the requirement to 
register as a “dental trader”. In view thereof 
the setting of a registration fee is invalid and 
unlawful as this is not sanctioned by the em-
powering statute.

• Paragraph 2(b) and (c) attempts to set an-
nual fees23 in respect to a person selling un-
mounted teeth (sic) and a ‘dental supplier”. 
Following the setting of the annual fees for 

-
mediate questions that should be posed are 
the following:

May the Minister lawfully set annual fees for 
persons holding permits issued in terms od sec-
tion 33 of the Act under section 49 of the Act? 
and Does the Act empower the Minister to cre-
ate new categories of persons who may apply for 
a permit in terms of section 33 of the Act?

• -
ister overlooked is the fact that annual fees 
set in terms of section 49 are only applica-
ble to dentists, clinical dental technologists, 
dental technicians, dental technologists.24

the Act relate solely to the right to practice 
-

ting of annual fees by the Minister in respect 
of persons requiring the issuance of a per-
mit in terms of section 33(3) of the Act is, in 
my view, invalid as it is ultra vires the pro-
visions of the Act and therefore susceptible 
to legal challenge by any person trading in 

25

• Paragraph 2(a) - 2(c) sets out to create new 
categories of persons trading in unmounted 

immediate inquiry in respect to the charac-
terisation of the persons referred above is 
whether the characterisation is legally sound 
having regard to the provisions of the Act.

I respectfully submit that the characterisation 
created by the Minister in the Notice is not le-
gally sound in view of the provisions of section 
33 of the Act. Section 33 if the Act provides as 
follows:

33 Trading in and possession of unmounted ar-

(1) No person other than a dentist, a clinical den-
tal technologist or a dental technician contractor
shall manufacture, import, buy or be in possession 

permit issued in accordance with subsection (3): 
Provided that-

(a) a dentist or clinical dental technologist 
may manufacture, import, buy or be in possession 

by him or her in the exercise of his or her practice 
as a dentist or clinical dental technologist, as the 
case may be; and

(b) a dental technician contractor may man-
ufacture, import, buy or be in possession of un-

supplying such teeth to a dentist or clinical dental 
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technologist in accordance with the provisions of 
the Act.

[Sub-s. (1) substituted by s. 27 of Act 43 of 1997.]

(2) No person shall supply any unmounted arti-

clinical dental technologist, a dental technician 
contractor or the holder of a permit issued un-
der subsection (3).

[Sub-s (2) substituted by s. 27 of Act 43 of 1997]

prescribed con-
ditions and upon payment of the prescribed fees, 
issue a permit to any person authorizing such 
person to manufacture, import, buy or be in pos-

-

a clinical dental technologist, a dental technician 
contractor or a person who is the holder of a per-
mit issued under this section.

[Sub-s. (3) substituted by s. 27 of Act 43 of 1997]

may authorize the board to withdraw, or suspend 
for a particular period, any permit in any case 
where any of the conditions subject to which the 
permit has been granted is not complied with. 

Section 33(1) therefore intends to authorise per-
sons involved in various operations which ulti-
mately enable the legal possession of unmounted 

-
sult persons manufacturing, importing or buy-
ing

clinical dental technologist, a dental technician 
constractor or a person who is the holder of a 
permit under section 33 od the Act.

On a proper interpretation of section 33 of the 
Act there is but one permit to wit a permit to 

or more or all of the categories set out in section 

set by the Minister

and the Minister may promulgate the prescribed 
fees in respect of such permits. To date the Min-
ister has not promulgated any regulations26 in 
respect to the conditions applicable to permit 

applications under section 33 of the Act. Insofar 
as permits may have been issued by the SADTC 
any conditions set by the SADTC in such permit 
is unlawful and ultra vires the provisions of the 
Act.

Insofar as the Notice characterises permit hold-
ers as “dental traders”, “sellers” of “unmounted 
teeth” (sic) and “dental suppliers” this character-

with the clear language employed by the Act. 
-

that there are no permit requirements or annual 
or prescribed fees for importers or manufactur-

Furthermore, the Act makes no mention of a 
-

egory is non-sensical and is not understood.27

Paragraph 3:

Paragraph 3 provides for the payment of annu-
al fees by dental laboratory assistants. Can the 
Minister set annual fees for dental laboratory as-
sistants? In my view not.

Set 28(3) of the Act regulates dental laboratory 
assistants and provides as follows:

‘(3) Any unregistered person employed as a 
dental laboratory assistant, as contemplated in 
this section, may apply to the council in the pre-
scribed manner for registration as a dental labo-
ratory assistant provided that-

 (a) he or she-

council may determine; or
  (ii) is familiar with, and has ap-
propriate experience concerning the perfor-
mance of, the acts referred to in subsection (1);

 (b) he or she has been employed as 
a dental laboratory assistant for a period of not 
less than three years in a registered dental labo-
ratory; and

 (c) his or her application is support-

dental laboratory.”
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Section 50 of the Act also fails to provide for a 
regulation empowering authority for the pay-
ment of annual fees for dental laboratory assis-
tants or for any condition relating to payment of 
annual fees upon registering with the SADTC.

-
thority in the Act the Minister may not lawfully 
set annual fees in respect of dental laboratory as-
sistants in terms of section 49 or any other pro-
vision of the Act.

Paragraph 4:

• Paragraph 4 provides for the payment of 
annual fees of persons who have been reg-
istered in terms of section 23A of the Act as 
informally trained persons. Can the Min-
ister set annual fees for informally trained 
persons? In my view not.

Insofar as the Notice relies on section 23A of the 
Act as the empowering clause for the payment 
or annual fees by informally trained persons this 
particular section has not been put into opera-
tion and any attempt to set annual fees for such 
persons is irrational and ultra vires the Act.

Paragraph 5:

• Paragraph 5 provides for the application fees 
-

mined and set in terms of section 50(1)(r) 
of the Act. Can the Minister set application 
fees for CPD Accreditation purposes? In or-
der to answer the question a review of the 
CPD Regulations28 is required.

Regulation 2 of the CPD Regulations pro-
vides as follows:

‘(1) Any person whose name appears on the reg-
ister, under section 20,23A and 28 f the Act, on 
the date to be determined by the Council, shall be 
required to comply with the conditions of CPD” 

and

Regulation 8 of the CPD Regulations provides 
as follows:

“8. Fees Payable in relation to CPD”

approval of the council require some (sic) fees to 
be paid to the Council by the service providers for 
approved CPD activities as provided for in clause 
(4 f) and section 50(1)(r) of the Act”

From the content of the CPD Regulations the 
Minister has determined that the CPD Com-
mittee and the SADTC may determine fees in 
respect of service providers for approved CPD 

4(f) and section 50(1)(r) of the Act is non-sensi-
cal and not understood. 

Any attempt by the Minister to set the fees in 

with the CPD Regulations which has not been 
repealed amounts to an error as the Minister has 
misconstrued the power conferred on him in 
terms of regulation 50(1)(r)29 of the Act.

In terms of the CPD Regulations the power to 
set fees for accreditation purposes rests with the 
CPD Committee which is subject to approval by 
the SATC. Unless regulation 8 of the CPD reg-
ulations are repealed the setting of fees by the 

CPD Regulations. 

the power of the CPD Committee to make and 
set fees and against this setting the particular 
fees set by the Minister could be susceptible to 
legal challenge. 

Paragraph 6:

Paragraph 6 speaks to the liability for annual 

mentioned in paragraph 1(a) and 2(a) is due and 
payable on 1 March 2018. Further it is required 
that the fees in paragraph 1(b) and 2(b) shall 
be due and payable on the last day of the third 
month following registration. 

What is particular concern is the fact that in re-

appears that the Minister has not only set an an-
nual fee, which is unlawful in appears that the 
Minister has not only set an annual fee, which is 
unlawful in respect of this category of persons, 
but also a registration fee for persons applying 
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for a permit under section 33 of the Act. Section 
33(3) of the Act refers to the prescribed condi-
tions and upon payment of the prescribed fees. 
As stated above no conditions have been set by 
the Minister by way of regulations and the annu-
al fee requirement of section 49 is not applicable
to persons requiring permits in terms of section 
33(3) of the Act. 

my view an overreach of the Minister’s authority 
and invalid.

In paragraph 7 and 8 of the Notice various pro-
cedural aspects are dealt with. Insofar as these 
procedures do not accord the particular practi-
tioner, laboratory or trader in unmounted arti-

the particular conduct contained in the para-
graphs would be open to legal challenge should 
the SADTC elect to follow the procedure con-
tained in these paragraphs.

In paragraph 9 the Notice purports to set out re-
quirements for payment of fees by practitioners 
who have by resolution of the SADTC been ex-

-
graph then sets out various fees in relation to the 
exemption by the SADTC and then reference a 
List of all Council Fees for 2019/2020.

In order to make any sense of the contents of 
this paragraph the particular provisions of the 
Act regulating exemptions should be interrogat-
ed and properly understood and applied to the 
Notice. 

Section 49(4) of the Act provides as Follows:

“

dental technologist, dental technician or dental 
-

ment of any annual fee prescribed in terms of sub-
section (1).”

On a proper interpretation of this sub-section it 
is clear that the Minister sets the annual fee in 
conjuction with the SADTC in terms of section 
49 of the Act and that annual fee only applies to 
If a dentist, clinical dental technologist, dental 
technician or dental technologist.

If a dentist, clinical dental technologist, dental 
technician or dental technologist makes out a 
proper case for an exemption under this section 
the SADTC may resolve to exempt such person 

the Act envisages a request whether in writing 
or orally directed to the SADTC and should be 
substantiated by proper and cogent reasons why 
the SADTC should resolve to exempt the prac-
tinioner from paying annual fees. 

For purposes of this discussion I will accept that 
the attainment of the age30 of 70 is a ground on 
which the SADTC may resolve to exempt such 
practitioner it appers from the Notice that the 
Minister has now usurped the function of the 
SADTC and has not only determined the age as 
a substantive requirement for such application 
for exemption but also set the conditions with 
which such an applicant should comply with.

-
tional values discussed above and administrative 
justice requirements and is clearly an overreach 
by the Minister. On the basis of the regulation 
as it currently stands a practitioner who has suf-
fered a stroke nut who has not attained the age of 
70 may not be exempt from paying annual fees. 

of the Constitution.

Furthermore, the Notice for no apparent reason 
fails to deal with the position of a dentist who 

prescribed fee in respect to exemptions in terms 
of section 49(4) is not sanctioned by the Act and 
therefore unlawful and invalid. In addition, the 
publication of conditions in respect of any appli-
cation for an exemption is not sanctioned by the 
Act and therefore unlawful and invalid.

Lastly the Notice sets prescribed fees for den-
tal technicians and dental technologists and 
“constractors” in the event of an application for 

to these two categories is a duplication of the 
contents of subparagraphs (a)-(d) of paragraph 
9 where a further fee is set premised on the 

or dental technologist applying for exemption 
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in terms of paragraph 9 ostensibly would have 
to pay two prescribed fees to wit R615.00 and 
R185.50 which is not understood. 

Insofar as the Notice refers to a prescribed fee for 
“contractors” I have assumed that this is a refer-

in the Act which has been misinterpreted by the 
-

oratory. A dental laboratory is as a matter of law 
not entitled to the exemption of an annual fee in 
terms of section 49(4) of the Act.

‘dental technician contractor’31 a dental techni-
cian constractor is a dental technician or a den-
tal technologist with certain rights of practice as 

a dental technologist being the owner of a dental 
laboratory will therefore have to pay a third reg-
istration fee of R541,50 in respect of an applica-
tion for exemption 

In my view the contents of paragraph 9 sets the 
scene for a substantive legal challenge as the 
contents of the determinations made therein are 
clearly ultra vires the Act and therefore invalid.

It is further submitted that the Minister miscon-
strued the power conferred on him and thereby 
execised the powers arbitrarily or irrationally in 
making the determinations in set out in para-
graph 9 of the Notice. 

8. Paragraph 9(1)(e) of the Notice - List 
of all Council fees for 2019/2020

-
pears to have been published in terms of section 

with the contents of the schedule. 

Under the category “Registration/Reregistration”
provision is made for the registration of a labo-
ratory assistant without any empowering clause 
in the Act to determine and set registration fees. 
Provision is also made for registration fees for 
informally trained persons in terms of section 

date not been promulgated and as a result there-
of no prescribed fees may be determined by the 
SADTC or the Minister. 

Insofar as the Notice further determines a reg-
istration fee for a dental supplier32 no such em-
powering authority exists in the Act and there-
fore the Minister may not lawfully impose a 
prescribed registration fee.

Under the heading “Annual fees” provision is 
made for annual fees for students, laboratory as-
sistants, informally trained persons and training 
institutions, dental supplier and the seller of un-

does not permit the setting of annual fees for the 
above categories of persons and any attempt to 
enforce the annual fees is unlawful and invalid.

-
duce an exemption fee for a technician or tech-
nologist over 70 years. In view of my comments 
in relation to exemption of practitioners the 
creation of new category of practitioner is not 
supported by the contents of the Act and is ac-
cordingly unlawful. 

Under the heading “Exemption fee” the minis-
ter has published fees in respect to certain ad-
ministrative tasks performed by the SADTC. No 
provision in the Act could be found for the ex-
emption of fees in respect of these categories of 
services rendered by the SADTC and the Minis-
ter cannot lawfully impose an exemption fee in 
respect of any empowering authority in the Act.

In respect to the CPD fees that are set in the 
schedule my views have been articulated herein-
above in response to the contents of paragraph 
5.

9. Annual and prescribed fees for dental 
laboratories

On 1 April 2019 the Minister made regulations33

in terms of section 50(1)(e) of the Act in con-
nection with the annual and prescribed fees pay-
able by dental laboratories.

Section 30 of the Act provides that dental lab-
oratories are required to pay prescribed fees 
and annual fees. Of importance is the fact if the 
ownership of any dental laboratory registered in 
terms of the Act is transferred, the registration 
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the conduct of dental laboratories. I will discuss 
the impact thereof hereunder.

In the 2019 Regulations the registration fee is 
set at R10 355.00 and the annual fee is set at R5 
415.00. Provision is also made for a registration 
fee for a dental laboratory which is moved by the 
owner to new premises on the one hand and the 
relocation in the event of events which are be-
yond the control of the owner of such a dental 
laboratory. 

What is however of concern is that the Regula-
tions required every owner/partner/member of 
a dental laboratory to a combined total of R5 
415.00 as an annual fee to the SADTC. Subject 
to the requirements of section 32A of the Act a 
dental laboratory may be conducted or carried 
on by way of a sole proprietorship, a partnership, 
a closed corporation, a company or in associa-
tion.

the owners or partners or members of the den-
tal laboratory to make a combined payment 
towards the annual fee in respect of the dental 
laboratory of which they are either owners, part-

which require discussion.

Firstly, the Regulation in a very clumsy way 
purports to require certain individuals to make 
payment jointly in respect of the annual fee of 
a dental laboratory. If the intent of the Regula-
tion is to set an annual fee for a dental laboratory 
the Regulations should simply have stated “Ev-
ery dental laboratory shall pay a fee of R5 415.00 
as an annual fee to the SADTC for the period 1 
March 2019 to 28 February 2020”. 

-
ting: Can the Minister lawfully require that a 
shareholder of a company pay an unknown pro 
rata amount as an annual fee? What would the 

rata portion? Would the SADTC have a right of 
recourse against the shareholder or against the 
dental laboratory?

I do not believe the Minister has the statutory 
authority to impose the liability of the payment 
of annual fees in respect of dental laboratories 
on the individual partners or members as this 

Regulation purports to do. In order to rectify 
the issue, it is suggested that the Regulation be 
adapted as set out hereinabove.

Secondly, the import of the Regulation should 
be understood in relation to the contents of 
sub-section (6) of section 30 which provides as 
follows:

“(6) If the ownership of any dental laboratory reg-
istered in terms of this Act is transferred, the reg-
istration of such laboratory shall lapse.”

How is ownership transferred within the dental 
laboratory context which would require the pay-
ment of not only annual fees but also prescribed 

would in my view be applicable in respect to be 
above question and may constitute a transfer of 
ownership as envisaged by section 30(6) of the 
Act:

(i) A sole proprietor sells his laboratory to         
     another sole proprietor, association or a     
     juristic person; or

(ii) Where an associate resigns, dies or retires   
      from the association conducted by such  
      persons in respect to a dental laboratory
      it would depend on the particular 
      association agreement entered into between   
      the associates whether a transfer is 
      triggered. 

laboratory is operated as a juristic person

“changed or 
transferred” in respect to ownership of a den-
tal laboratory which would attract a registration 
fee. Would the registration fee be payable in the 
following setting: Dental laboratory ABC Inc is 
duly incorporated and two dental technologists 
A and B are the directors and 50% shareholders 
in the dental laboratory. Dental technologist A 
sells 15% of his shares in ABC Dental Labora-
tory to Technologist B and sells another 15% to 
dental technologist C who now becomes a direc-
tor and shareholder in ABC Dental Laboratory.

Who is the owner of the dental laboratory oper-
ated by way of a juristic person?
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“changed or 
transferred” in respect to ownership of a den-
tal laboratory which would attract a registration 
fee. Would the registration fee be payable in the 
following setting: Dental laboratory ABC Inc is 
duly incorporated and two dental technologists 
A and B are the directors and 50% shareholders 
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Where a dental laboratory is operated by way of 
a juristic person it is a seperate entity, acquires 
the capacity to have its own rights and duties. It 
acquires legal personality and exists apart from 
its members34

the company is a separate entity existing apart 
from its members are the following: the estate of
the company is assessed apart from the estate of 

to the company and not the members; the assets 
of the company belong to the company and not 
the members; membership does not qualify the 
members to act on behalf of the company and 
the fact that the member holds all the shares in 
the company does not make the company the 
agent of the member.

-
-

have a share in the business of the dental lab-
oratory which would inter alia entitle them to 

or transfer of ownership is triggered under the 
above where A, B and C disposes of all their 
shares in the ABC dental laboratory to D no 
transfer or change of ownership result from such 
sale. 

Under section 30(6) of the Act only a dental 
laboratory operated as a sole proprietorship or 
operated in association can be “transferred” and 
as such would attract registration fees as the reg-
istration fees as the registration of such dental 
laboratory would have lapsed in terms of section 
30(6) of the Act. 

trans-
ferred” and no reference to the word “changed”
could be found in section 30(6) of the Act. It is 
not clear what is meant by the word “changed”
in this context. 

10. How is the validity of an adminis-
trative act challenged?35

challenged by way of judicial review. It is, how-
ever, not uncommon for a challenge to arise, not 
by the initiation of such proceedings, but by way 
of defence, as a collateral issue in a claim for the 
enforcement or infringement of a private-law 
right, as the case may be.

A citizen is not required to comply with an ad-
ministrative act which is bad on its face, as it is 

by raising a ‘defensive’ or ‘collateral’ challenge to 
its validity.36

It is important to note that any challenge by way 
of review is required to be instituted with 180 
days37

 (a) subject to subsection (2) (c) of 
PAJA, on which any proceedings instituted in 
terms of internal remedies as contemplated in 
subsection (2) (a) have been concluded; or
 (b) where no such remedies exist, on 
which the person concerned was informed of 
the administrative action, became aware of the 
action and the reason for it or might reasonably 
have been expected to have become aware of the 
action and the reason. 

-
ed by the administrative action is required to ex-
haust such internal remedies before approach-
ing the court for relief.

11. Conclusion:

From the above exposition it is respectfully con-
tended that Notice R523 dated 1 April 2019 as 
published by the Minister in Regulation Gazette 
10935 fails to comply with the founding values 
of the Constitution and infringes the principle of 
legality in various ways as set out in this review.

Lastly the contents of the Notice fail to recog-
nise and satisfy the provisions of section 33 of 
the Constitution which guarantees that every-
one has the right to administrative action that is 
lawful, reasonable and procedurally fair. 

* B-luris (Unisa), LLB (Unisa), LLM (University of Pre-
toria) (Taxation) Member of the Pretoria Society of Ad-
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A Critical Review of the Legality of the Payment 
of Prescribed abd Annual Fees by Members of the 

Dental Technology Profession

Questions:

1. What section of the Constitution provides the legal standard for administrative action by 
requiring that everyone has the right to administrative action that is lawful, reasonable
and procedurally fair?

2. Is the Minister obliged to act on the SADTC’s recommendations and does he have a dis-
cretion whether to do so or not?

3. Can the Minister set annual fees for dental laboratory assistants?

4. On 1 April 2019 the Minister made regulations in terms of what section of the Act in 
connection with the annual and prescribed fees payable by dental laboratories?

5. It is respectfully contended that Notice R523 dated 1 April 2019 as published by the Min-
ister in Regulation Gazette 10935 fails to comply with the founding values of the Constitu-
tion and infringes the principle of legality in various ways as set out in this review. True or 
false?

A. Section 33
B. Section 50
C. Section 49
D. Section 2

A. No
B.  Yes

A. No
B. Yes

A. Section 50(1)e
B. Section 30(5)a
C. Section 24(5)b

A. True
B. False

E6
9
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   CLINICAL REPORT

Abstract 

Auricular prostheses for defects of external ear 
are retained either by mechanical means or im-
plants. All implant retained prostheses are re-
tained by various means such as bar and clip, 
magnetic attachments or a combination of bar, 

encountered with the bar and clip system is 

magnets are used as retaining component they 
tend to corrode over a period of time. So vari-
ous alternative retention methods which possess 
good retentive qualities, ease of reparability and 
patient friendly were tried. In the present case 

act as an additional retentive feature apart from 

-

tem were that only two implants were employed, 
the additional loops in the Hader bar prevented 
micro movements and the retentive acrylic locks 

-
der bar has anti-rotational slots which prevents 
the sliding or rotation of the prosthesis which 

-
erwise worried of inadvertent displacement of 
the ear prosthesis while playing.

Keywords 

-
sign  Craniofacial implants

Introduction

Auricular defects are seen commonly due to 
trauma, congenital abnormalities and malig-
nancies [1]. A properly fabricated prosthesis 
precisely replaces the lost structure and will not 
draw the attention towards the replaced prosthe-
sis. Good retention of the prosthesis in the facial

work and skill in the entire procedure is meticu-
lously followed. Of the various options available 
for the patient to retain an auricular prostheses 
the implant retained is the most preferred as the 
fear of dislodgement leading to embarrassment 
can be avoided. For implant retained prostheses,
magnets and bar and clip are the two types of 

Neodymium-Iron-Boron (NdFeB) magnets of 
4 mm 9 2 mm are the ones commonly used to 
attach to the abutments to retain the ear pros-

bulky superstructure is needed to enclose the 
magnetic unit and the magnetic components can 
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method to retain the prosthesis to the implant is 
by using bar and clip. In a typical bar and clip, 
[3] implants are employed as per the planned 

recommended to make the prosthesis stable and 
-

der the bars, bulky over-structure, loosening of
the clip over a period of time are the common 
drawbacks of bar and clip design [4]. Hader bar 
designs with ERA attachments are also report-
ed to show improved stability with just two im-
plants and a single clip design [5].

No super structure retention device exceeds the 
life of the implant. Every super structure reten-
tion has its own advantages and disadvantages.

Case Report

auricular prosthesis. He was not willing to use 
an adhesive or external mechanical attachment 
to retain the ear prosthesis. Hence a implant re-
tained prosthesis was the only choice. 

Prosthodontic Procedure for Ear Positioning 

-
thesis is determined using these three major as-
pects:

1. Axis: Line of balance through the long di-
mension of the ear. (Approximately 20 ).

2.
line with that of the eyebrow and the lowest 
part of the lobule should be on line at the 
base of columella or slightly below.

3. Distance from lateral orbital rim is approxi-
mately 6.5–7.5 cm.

Implant Positioning for Auricular Prosthesis

decided to place only two implants (Endopore 
dental implant system) one at 1 o’clock and an-

the implant from the auditory canal was main-
tained at 20 mm with each implant placed 15 
mm apart [6].

Clinical Procedure

UMA Implants of 5.5 mm length and 5 mm 
-

plants were allowed to osseointegrate for a peri-

achieved (Fig. 1).

the patient was recalled, the healing cap was re-

An impression of the region was made with rub-
ber base putty and light body addition silicone. 
A custom made tray (Factor II, Lakeside, USA) 
was made to accommodate the transfer coping 

was picked up in the impression and the implant

A master cast was poured in die stone (Kal Rock 
Kala Bhai) and was sent to the laboratory for the 

Fig. 1 Scan showing osseointegrated implants



SADTJ  Vol  8   Issue  220 SADTJ  Vol  8   Issue  220

Cr alloy (Wirolloy Bego Dental products).

were placed at the terminal ends of the bar and 
were angulated in opposite directions as shown 
in (Fig. 2).

15 mm distance and it has a total length (includ-
ing the loops) of 27 mm.

fabrication of the acrylic superstructure.

a superstructure was made with a single clip a 
tachment in acrylic with reinforced acrylic tags 

Hader bar aid in holding the acrylic superstruc-
ture tags for added retention and to prevent the
rotation and sliding of the auricular prosthesis. 

-
tomeric addition silicone impression including 
the site of the external auditory meatus.

A trial wax ear matching the natural ear was 
made and trial was done over the attached su-

match the opposite side natural ear in shape and 
position (Fig. 4).

Once the trial wax ear was approved by the pa-
tient it was invested and dewaxed.

packed (Factor II, Lakeside, USA) as per the 

1.
in opposite ends this prevents micro-move-
ments and prevents inadvertent displace-
ments in all directions.

2. Apart from a single clip in the centre the 
-

tention, stability and support.
3. Even if the clip loosens over a period of time 

the reinforced acrylic tags provide retention 
and stability for a long period of time.

4. Less expensive to repair as the acrylic tags 
can be repaired easily.

5. -
tained as the tags function as accessory re-
tentive feature without burdening the clip Fig. 3 Super structure tried on patient

Fig. 4 Completed wax pattern

Fig. 5 Finished prosthesis
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alone.
6. -

duced.
7.

systems as clip loosening are reduced in this 
system.

Discussion

A bar and clip design was popularly employed 

various types of bars in use were Hader bar, 
Dolder bar or an individually milledbar [9, 10].

-
nents in implant retained maxillofacial prosthe-

depending on its location and alignment in rela-
tion to the implants used.

Gary and Donovan [11] suggested that a mini-
mum of 2 implants are required for the stability 

joined by the abutments with a bar (10–15 mm) 
constructed in a C shaped design. From then on 

by various authors to improve stability.

structure that provided the advantages of conve-
nience, and consistent positioning even though 
one implant was lost. In this design the two seg-
ments were soldered together by modifying the 
gold retention clip allowing the bar superstruc-

work and skill in the bar design making.

design involving lab work yet the tags of acrylic 

easy and adds retention to the auricular prosthe-
sis preventing micro-movements.

Conclusion

In our literature search, no report on this type of 

has been reported. All the reported data are on 
opposing loops with ERA attachments and gold 
retained bar and clips which is highly expensive. 
Moreover, the existing designs for conventional

maintenance of hygiene under the bars, bulky 
over-structure and loosening of the clip over a 
period of time.

added retention, easy placement by the patient, 
prevention of micro movements of the auricu-

the implant retained prosthesis.
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Hader Bar: A Case Report 1.5
B8

Questions

6. Auricular defects are commonly seen due to three factors.  Which one of the following is 
false?

A.  Trauma
B.  Congenital abnormalities
C.  Cochlea implants
D.  Malignancies

7. Which one of the following points are not a prerequisite of a properly fabricated auricular 
prostheses?

A.  Must replace lost structure
B.  Improves patients hearing
C.  Must not draw attention to itself
D.  Good retention

8. Which is not a common drawback of a supported implant bar and clip design auricular 
prostheses?

A.  Hygiene maintenance under the bars
B.  Allergic reaction to Co-Cr alloy
C.  Bulky over-denture
D.  Loosening of clip over time

9. Described in the case report a Harder-bar was constructed with two loops at the terminal 

A.  Make the patient more comfortable
B.  Create added retention for the prostheses
C.  Facilitates stability by reducing micro movements
D.  Helps with retention of prostheses if the clip loosens over time

A.  Easy placement
B.  Easy reparability 
C.  Added retention – less or no micro movements of prostheses
D.  All of the above

10

B8 
1.5
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Abstract

-
ear displacement of teeth in maxillary complete 

-
polymer ratios - according to the manufactur-
er’s instructions, with 25% excess or 25% less 
monomer content - in the conventional andmi-
crowaved polymerization techniques. Wax base 
plates and wax planes were made on edentulous 
maxillary stone casts according to traditional 

-
able articulator with a lower toothed stone cast 

teeth. Impressions were taken from this tooth 
arrangement with silicone and the mold was 
used to standardize the mounting of the teeth 
of all dentures. Referential points were made 

with optical microscope before processing of 
-

es were conventionally packed with acrylic resin 

according to the monomer-polymer ratio proto-
col. Tooth displacement data were submitted to 

-
tween the group with monomer content recom-
mended by the manufacturer and groups with 
25% more and 25% less monomer, in both con-
ventional and microwaved polymerizations. Ex-
cess or less monomer in the monomer-polymer 
ratio and polymerization types did not change 
the linear distance between teeth.

Key Words: teeth displacement, monomer-poly-
mer ratio, resin types, complete denture.

INTRODUCTION

can be applied in restorative procedures; howev-
er, the acrylic resin is still the only material used 

material shows several advantages, such as ease 
of processing, low cost, stable dimensional be-
havior in oral environment, adequate resistance 

In addition to these advantages, it also provides
satisfactory aesthetic characteristics, color sta-
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bility and possibility of pigmentation and char-
acterization. However, some disadvantages are 
present, namely polymerization contraction, 
distortion, and dimensional accuracy of the den-

acrylic resins (1).

Some changes in the clinical performance of 
dentures may occur due to these negative factors

-
ter the resin polymerization, changing the re-
lationship established in the wax planes and 
causing alterations in the vertical dimension of 
occlusion made before denture processing (2,3). 

-
-

ever, when these changes are small they can be 
partially be compensated with clinical occlusal 
adjustment (4).

during the plaster set expansion used in the in-
clusion of the denture. Tooth displacement could 
be decreased because the plaster set expan-
sion could compensate partially for the change
caused by the polymerization contraction of the 
acrylic resin (5).

Another factor that can cause dimensional 
change in the acrylic resin is the monomer-poly-
mer ratio. Proportions with higher polymer 
content can promote a dry mixture due to lack 
of monomer, resulting in a material mass with 
disabilities to convert monomer into polymer. 
Conversely, the excess content of monomer may 
produce a higher contraction due to excessive 
polymerization (6), and consequently loss of re-
tention quality and denture stability in oral use.

Considering the possible dimensional changes

ratio recommended by the manufacturer, the 
purpose of this study was to verify whether ex-

linear displacement of teeth in complete den-
tures processed by the conventional and micro-

-
-

placement of teeth in maxillary complete den-
tures.

MATERIAL AND METHODS

A conve MATERIAL AND METHODS A con-
ventional heat-polymerized acrylic resin (Vi-
pi-Cril; VIPI Dental Products Co., Pirassunun-
ga, SP, Brazil; batches 86715 powder and 70942 
liquid), a microwave-activated acrylic resin 
(Vipi-Wave; VIPI Dental Products Co., batches 

teeth (Vip-Dent Plus; VIPI Dental Products Co., 
batch 9300/6792).

-
tal stone (Herodent; Vigodent, Rio de Janeiro, 
RJ, Brazil), dispensed and mixed according to 
the manufacturer’s instructions (100 g of pow-
der to 30 mL of water), from a silicon mold (Elite 
Double; Zhermack, Rovigo, Italy) representing 
an edentulous maxillary arch with normal edge, 
with no retentions or acute irregularities.

Wax base plates were prepared with thickness of 
2.5 mm (7) using two #7 wax sheets (Epoxiglass
Chemical Industry, Diadema, SP, Brazil) adapt-

with 10 mm of height in the posterior region 

wax base plate.

type II dental plaster (Passom Dental Products, 
São Paulo, SP, Brazil) in a semi-adjustable artic-
ulator (BioArt Dental Equipments, São Carlos, 
SP, Brazil), adjusting the intercondylar distance 
at M, the Bennet angle at 15 degrees and the con-
dylar guidance at 30 degrees. A lower type IV 
stone cast (Herostone; Vigodent) with teeth was 
related to the wax plane of the maxillary denture 

Dental Products) on the articulator, setting the 
position of the incisal pin at zero and touching 
the incisal table.

-
ing by the central incisor, lateral incisor and ca-

-

in the same way.
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from the articulator and molded with laboratory 
silicone (Zetalabor; Zhermack) and the resulting 
matrix was used to standardize tooth mounting 

were placed in the silicone matrix and a liquid 
wax (Epoxiglass Chemical Industry) was poured 

-
ed in the silicone matrix and kept in position 
until the complete cooling of the wax at room 

was carefully removed from the silicone matrix.

In order to measure the linear distances result-
ing from the possible displacement of the teeth, 

region of the incisal border of the central inci-
-

tobuccal cusp of the second molars. Small holes 
were performed with #½ round bur (Maillefer, 

pins with instantaneous adhesive (Super Bond-
er; Henkel Loctite, Itapevi, SP, Brazil).

Before denture processing, the distances be-
tween teeth were performed to check the stan-
dardization of assembly of the teeth. Measure-
ments were taken at linear transverse distances 

second molars, and anteroposterior distances 
between the right central incisor and the right 

molar. For this purpose, a STM linear compar-
ator microscope (Olympus Optical Co., Tokyo, 
Japan) with accuracy of 0.0005 mm was used.

and included in the lower part of traditional me-

-

(Passom Dental Products), dispensed and mixed 
in accordance to the manufacturer’s recommen-
dations.

with petroleum jelly and the denture was cov-
ered with a 3-mm-thick silicone layer (Zetala-
bor; Zhermack). Complete inclusion was done 
with type III dental stone (Herodent; Vigodent) 
dispensed and mixed in accordance to the man-

pressed in hydraulic press (VH Equipment, Ar-

araquara, SP, Brazil) for 1 h (8).

the wax. Teeth and plaster were washed with a 
solution of hot water and liquid detergent (Ype; 
Amparo Chemist Co, Amparo, SP, Brazil) to re-
move wax traces. In order to increase the me-
chanical and chemical bond between teeth and 
acrylic resin base (9), the ridge lap surface of the 
tooth was grooved with a #8 round bur (Maille-
fer).

A sodium alginate layer (VIPI Dental Products 
Co.) was used as insulation medium for the 
plaster before the acrylic resin pressing, per-
formed according to following experimental 
groups: Groups VCM and VWM: the dentures 
were made with Vipi-Cril and VipiWave (VIPI 
Dental Products Co.) acrylic resins prepared in 
accordance to manufacturer’s recommendation 
(14g polymer to 6.5 mL monomer, in volume) 
and packed in dough like stage. In the initial 

-
sulation medium between gypsum and acryl-

press (VH Equipment) under a load of 850 kgf 

-

loads of 1,250 kgf (VCM) and 1,000 kgf (VWM); 
Groups VCE and VWE: the same procedures 
were performed as described for the VCM and 
VWM, except that the content of monomer in 
the monomer-polymer ratio was 25% in excess 
than the manufacturer’s recommendation; and 
Groups VCL and VWL: the same procedures 
were performed as described for the VCM and 
VWM, except that the content of monomer in 
the monomer-polymer ratio was 25% less than 
the manufacturer’s recommendation.

VCE and VCL) were placed in traditional clamps 
and immersed in water in an automatic heat po-
lymerizing unit (Termotron Dental Products, 
Piracicaba, SP, Brazil) for the polymerization of 

-

pressed in a hydraulic press, closed with screws 
and the acrylic resin polymerized according to 
manufacturer’s recommendation (initial stage: 
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stage: 5 min at medium potency) in a domestic 
microwave oven (Panasonic, Manaus, AM, Bra-
zil) with potency of 900 W.

excess of resin was removed with a maxi-cut bur 
-

teeth were measured according to previously 
described for measurements before denture pro-
cedure.

Data obtained in the transverse and antero-
posterior distances were submitted to two-way 

-
cance, considering the factors resin and mono-
mer-polymer ratio and their interactions.

RESULTS

Table 1 shows the means of the distance between
the teeth for the conventional polymerization. 

(p>0.05) in the values of the I-I, PM-PM, M-M, 
RI-RM and LI-LM distances when the manufac-
turer’s ratio, 25% excess and 25% less monomer 
content were compared.

Results of the distance between the teeth for the

the values of the I-I, PM-PM, M-M, RI-RM and 
LI-LM distances comparing manufacturer’s ra-
tio, 25% excess and 25% less monomer content.

Table 3 shows the results of the distance between 
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the teeth for both conventional and microwave 
activations, considering the manufacturer’s ra-

-
ence (p>0.05) among the I-I, PM-PM, M-M, 
RI-RM and LI-LM distances when the manufac-
turer’s ratio, 25% excess and 25% less monomer 
content were compared.

Means of the distance between teeth for the con-
ventional and microwave activations, consider-
ing the proportion with 25% excess of monomer 

PM-PM, M-M, RI-RM and LI-LM distances.

Table 5 shows the means of the distance between
teeth for the conventional and microwave ac-
tivations, for the proportion with 25% less of 

M-M, RI-RM and LI-LM distances.

DISCUSSION

-
ent contents of monomer in the monomer-poly-
mer ratio indicated by the manufacturer could 

Based on the obtained results, it was possible to 

-
verse distances between the manufacturer’s rec-
ommendation (control) and the experimental 
groups (25% excess or 25% less monomer) for 
conventional (Table 1) and microwaved resins 
(Table 2).

-
volved in processing the complete dentures, 
which would be responsible for the dimensional 
changes that can cause displacement of the teeth 
(3,10), resulting changes in the vertical dimen-
sion, dental occlusion inaccuracy, and decrease 
in stability and retention of the denture in use.

controversy in the results on the stability of the 
teeth. In order to avoid tooth displacement, the 
dental plaster would be the best choice for den-
ture inclusion because the set and thermal ex-
pansions minimize the distortion of the acrylic 
resin during base polymerization (5).

In the present study, denture inclusion was made 

denture teeth, as showed by previous studies 
(11,12).

Occlusal adjustment is a common clinical pro-
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to correct the increase in the vertical dimension 

A classic study showed that the changes in the 
vertical dimension may vary from 0.000 to 1.49 
mm (2). In order to minimize the increase in the 
vertical dimension of occlusion, it has been rec-
ommended the method of injection of the mold.
However, both injection and conventional meth-
ods may promote contraction in the intermolar 

displacement (14).

In order to minimize the dimensional chang-
es that occur in the denture base, it is recom-

regardless if the starting of the resin polymeriza-

(8,15).

According to the results of this study, it was not 

-
mer were used in the monomer-polymer ratio 
(Tables 1 and 2). However, it was also observed 
that in all monomer-polymer ratios the den-
tures polymerized by the conventional method 
showed a slight tendency for expansion in the 
IE-ME distance when compared to the micro-

-
-

of occlusal adjustment (4).

Based on this result, it is possible to assume that
the polymerization method and monomer-poly-

change the linear distance between teeth, proba-
bly due to other variables not considered in this 

layer used as denture investment material (11). 
In addition, dimensional changes may occur in 

Consequently, these dimensional changes may 

removed from hydraulic press and transferred to 
the metallic clamp (8).

It has been claimed that a post-pressing time to
start the polymerization would be recommend-
ed in order to promote a better accommodation 

-

quent relaxation of stresses induced on the resin 
during the pressing (15). It can be assumed that 
the time of stabilizing of the load applied to the 

relaxation of stresses induced in the resin mass, 
probably decreasing the base distortions.

of residual monomer, as well as short cycles allow 
3 to 7 times more residual monomer in the mass 
(16). However, the present study showed that ex-
cessive or less monomer in monomer-polymer 

tooth displacement. In this case, both the long 
polymerization and microwave cycles were suf-

-
sponsible for tooth displacement in all groups.

stoichiometric reaction because the monomer 

the stoichiometric reaction because the manu-
facturer recommends greater quantity of mono-
mer to make the manipulation easier) monomer 
content indicated by the manufacturer promote 
similar conversion of monomer into polymer. 

promoted changes in distances between teeth 

in the posterior palate region, decreasing the re-
-

2.5-mm-thick bases were used, which could 
also have contributed to keep the dimensional 
stability and, consequently, the linear distances 
between the teeth.

Another fact to be considered in the tooth dis-
placement is the palatal vault form. Dentures 
made on medium sized vault showed less teeth 
movement in comparison with shallow or deep 
palatal vault (3), a condition that can contribute 
to these results, considering the use of a normal 
edentulous maxillary arch with no retentions or 
acute irregularities in the crest.

-
placement of the teeth when the conventional 
and microwaved resins were compared in rela-
tion to monomer content recommended by the 
manufacturer (Table 3), 25% excess (Table 4) 
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and 25% less monomer content (Table 5).

-
ment due to the level of residual monomer that
is related to the polymerization time and te pera-

-
erization methods and curing processes have 

PMMA-based products regardless of the polym-

in water (20).

It would be interesting if future studies were de-
veloped aiming a better understanding of the ef-
fect of monomer-polymer ratio in the displace-
ment of teeth on complete dentures. A variable
to be studied would be to determine the content 
of residual monomer resulting from the propor-
tions analyzed in this present study. Further-

some mechanical properties of the acrylic resin 
could also be of great value in determining the 
dimensional changes of the base and distance 
between teeth.

Based on the discussed results and considering 
the limitations of this study, it may be conclud-
ed that excessive or less monomer in the mono-
mer-polymer ratio and polymerization types 
(conventional and microwaved) did not change 
the linear distance between teeth.
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Monomer-Polymer Ratio on Complete
Denture Teeth Displacement

Questions

11. Acrylic resin, which is the only material used to process the complete denture, has several 
advantages:….  

A. Good behaviour in oral environment 
B. Easy 
C. Cheap 
D. All of above 

12. What might cause dimensional changes in acrylic resin? 

A. Liquid powder ratio 
B. Plaster set expansion 
C. Humidity in lab 
D. A+B 

B. Redo of denture 
C. Chairside occlusal adjustment 
D. None of the above

14. According to the results in this study it seems that too much / too little monomer didn’t 
change in the linear distance between the teeth.

A. False 
B. True  

15. During this study, what might have been a factor contributing to keep the dimensional sta-
bility? 

A. Seasonal changes 
B. Curing cycles 
C. Uniform, thin base 

13

B8 
1.8
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Landmark in Prosthodontics
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Abstract

Several investigators have studied the horizontal 
relationship between incisive papilla an maxil-
lary central incisor and measured the papilla in-
cisor distance in dentate subjects to extrapolate 
this distance as a guide to place maxillary cen-
tral incisors in complete dentures. Based on this 
premise, incisive papilla is recognized as an im-
portant landmark in complete denture construc-
tion. Papilla incisor measurements were made 
either from the middle or posterior border of the 
papilla and certain ethnic and national norms 
have been recommended to set the central inci-

on Dravidian dentate subjects to relate incisive 
papilla to central incisors and canines and also 
to ascertain its shape. During its transition to 
the edentulous state, incisive papilla changes its 
shape consequent to remodeling of the alveolar 
bone, palatal mucosa and interdental papilla fol-
lowing extraction of central incisor teeth. It was 
found that the papilla in dentate is not always 
round but seen in several forms. In some it was 

a double papilla and in a few it was rudimenta-

border is a relatively stable landmark since it un-

teeth.

Introduction

-
tulous ridge isdependant on alveolar resorption 

-
per anterior teeth [1, 2]. Alveolar resorption and 
atrophy causes the lip to move inward and there 

-
per occlusal rim which restores facial contour, lip 
support and appearance is usually determined 
by the visual judgement of the Prosthodontist 
and the esthetic preference of the denture wear-
er during jaw relation stage (Fig. 1). To a certain 
extent pre-extraction record is a reliable guide to
establish the labial contour of the denture wear-
er to his original facial contour if natural ante-

theory of setting anterior teeth in a physiological 
location appears rational, it may not always pro-
duce the desired esthetic result.

papilla and the maxillary central incisors in the 
dentulous is a guide to position the central in-
cisor teeth as nearly as possible in their original 
location to restore labial contour in edentulous 

-
ies in Caucasians, besides a few in French, Jor-

norms recommended for the Caucasians and 
others may not be applicable to Indian subjects 
and there is a need to obtain a national guideline 
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-
mendation (Ivoclar Vivadent AG Schaan, Liech-
tenstein) based on Caucasians may not be appli-

to ascertain the relationship of maxillary central 
incisor teeth to incisive papilla and the location 
of incisive papilla to the inter-canine line in the 
Dravidian population of Indian subcontinent 

-

the center of the edentulous papilla from the 
dentulous state. 

Reference Landmark—Anterior Bor-
der, Center or Base of Dentulous Papilla

of the papilla are mostly used as reference (Fig. 
3) for papillaincisor measurements (Table 1). 

Anterior border and center of incisive papilla are 

while the posterior border is relatively stable 

of incisor teeth due to changes in the anterior 
border. During edentulous transformation as 
the papilla changes to round form, its center 

papilla from the dentulous to edentulous state.
In dentulous subjects incisive papilla is seen in 
various shapes and this change will be more in a 
long papilla compared to a short papilla (Fig. 5). 

landmark particularly when the papilla is con-
tinuous with the interdental papilla, since post 
extraction changes occur at the anterior border. 

the edentulous state.

Fig. 1 Labial contour of upper occlusal rim is a guide for antero-
posterior position of central incisor and canine teeth

Fig. 2 Incisive papilla—central incisor relation in the horizontal 
and vertical planes in the dentulous. Edentulous papilla is a 
guide to set central incisors in complete dentures
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Lip Support in Complete Dentures

In complete denture, maxillary anterior teeth 
play an important role in providing lip support 
and labial contour. When placed too far pos-
terior, then the upper lip is unsupported and 
there is loss of muscle tone. Contrarily, the lip is 
stretched when the anterior teeth are placed too 

appearance. Positioning anterior teeth in the 
neutral zone in complete denture permits a bal-

ance of muscular forces between the upper lip 

for the stability of the denture than providing a 
pleasing labial contour.

the clinician while he builds and shapes the la-
bial surface of upper occlusal rim at the time of 

central incisor distance based on the dentulous 
biometric norm is a guide to form labial con-
tour of occlusal rim in laboratory, which is later 

-
quently to set upper central incisors in the den-
tal arch (Fig. 6). As early as 1948 Harper stated 

may be determined by the incisive papilla, the 
foundation is correctly laid for natural speech, 
pleasing appearance and normal function [3]’’. 

cast also helps to verify labial contour of occlu-
sal rim obtained by the clinical method. Besides, 
canine–papilla line is a useful guide to orient the 
upper canine teeth in complete dentures.

Incisive Papilla

papilla is a small pear or oval shaped mucosal 
prominence situated at the midline of the pal-
ate, posterior to the palatal surface of the central 
incisors. In dentulous subjects, it is seen in vari-

teeth

Fig. 5 Long papilla

Fig. 6 Incisive papilla seen
through palatal window is a
guide to form labial contour of
upper occlusal rim and to set the
central incisors and canines
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ous forms either discrete or continuous with the 
interdental papilla of the upper central incisors 
(Fig. 7). In the edentulous maxilla it becomes 
round, present behind the crest of the residual 
ridge or on the tip of the ridge (Fig. 8). Harper 
[3] found the position of the incisive papilla in 
the edentulous remained fairly constant since 
resorption took place in an anteroposterior di-
rection. Progressive bone loss of the labial alve-
olar bone gives an illusion that the papilla has
moved forward (Fig. 8).

to contain the oral parts of the vestigial naso-
palatine ducts, which are blind epithelial ducts 
of varying lengths [25, 26]. It is lined by simple 

is generally situated over the incisive foramen 
through which emerge the nasopalatine nerves 
and palatine vessels. Watt and Likeman [27] 
found that the papilla moved forward about 1.6 
mm as a result of maxillary alveolar bone re-
sorption and the incisive fossa lies slightly pos-
terior to the papilla. Pressure on papilla by the 
maxillary denture can result in pain or burning 
sensation requiring relief (Fig. 9)

Papilla Incisor Relationship: A Guide 
to Position Upper Central Incisors

Prior to 1948 the only reference of incisive papil-
la in text books was about its location in eden-

-
gitudinal studies on preextraction and postex-

positional relationship of incisive papilla to the 
-

ment of edentulous patient [3]. He recognized 
that the incisive papilla is a dependable land-
mark to position the upper central incisors in 
the horizontal and vertical planes in complete 
denture. He found the horizontal distance be-
tween the papilla and central incisor was not less 

-
cade, McGee [4] stated that in order to place the
upper central incisors in complete denture as 
close as possible to their original position, the 
average distance between the labial surface of 
central incisor to the papilla in natural dentition 
should be determined. He recommended to set 
the labial surface of central incisors 8 mm ante-

Fig. 7 Discrete papilla, papilla continuous with interdental 
papilla and papilla continuous with rugae

Fig. 8 In the edentulous state IP changes its shape and lies 
behind the crest or tip of alveolar ridge



SADTJ  Vol  8   Issue  236 SADTJ  Vol  8   Issue  236

rior to the papilla.

Hickey, Boucher and Woelfel in 1962 recom-
mended that the labial surface of central incisors 
in dentures should be 8–10 mm anterior to the 
middle of papilla [6]. Martone in 1963 empha-
sized that the best guide in setting anterior teeth 
was the papilla incisor relationship and recom-
mended the incisors should be 10 mm in front 
of the incisive papilla [7]. Marxkors [28] found 
papilla incisal distance was 8 ± 1 mm in 77 % 

-
lieved that the incisive papilla is a stable land-
mark for arranging the labial surfaces of central 
incisors 10 mm anterior to the incisive papilla. 

should be set on a horizontal line which pass 
through the posterior border of incisive papil-

la. Since then several authors have studied the 
papilla incisor relationship in the dentulous and 
have suggested various norms to place the cen-
tral incisors in complete denture [10–18, 20–24].

Method

250 dentulous subjects of Dravidian origin con-
sisting of 125 males and 125 females in the 20–40 
age group were randomly selected for the pur-
pose of measurement between the labial surface 
of the upper incisor teeth and the incisive papil-
la. Alginate impression of the upper arch was 
obtained in these subjects with class 1 occlusion 
having normal arch form with full compliment 
of teeth, with good gingival and periodontal 

as absence of caries, diastema, anterior resto-
rations and no orthodontic treatment. Maxillary 
casts were made with Type 1 dental stone and 
the casts were used for further measurements. 
In each of the cast the following landmarks were 
selected and the distance between them was 
measured with a vernier caliper to the accuracy 
of tenth of a millimeter.

Incisive Papilla—Central Incisor Distance

prominent labial convexity of the central inci-
sor were taken as references for measuring the 
papilla incisor distance. A horizontal line was 
marked at the base of the incisive papilla. A sec-
ond line was marked in the midsagittal plane to 

taken as the reference point for measurement. 
Papilla-incisor distance was recorded to the 
tenth of a millimeter by adjusting the pointed 
arms of the vernier caliper to contact the refer-
ence point at the base of the incisive papilla and 
the maximum convexity of central incisor.

Inter-Canine Line

Photograph of each cast was taken to mark the 
-

tween the incisive papilla and the inter-canine 

on the cast with pencil mark and the line con-
necting these two points on the photograph was 
designated as inter-canine line.

Incisive Papilla—Inter-Canine Line

Fig. 9 Incisive papilla requires relief in denture
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-
ter-canine line was observed in the photograph. 
When the position of incisive papilla coincided 

-
nine–Papilla–Canine (C–P–C line) (Fig. 10). 
When it was non coincident (Fig. 11), location 
of papilla and distance between the incisive 
papilla to inter-canine line was measured.

For the purpose of studying the form and shape 
of the incisive papilla, 500 dentate subjects of 

the selection criteria were randomly selected. In-
traoral photographs were taken for each of them 

Results

-
cisor distance and papilla canine relationship 
based on anthropometric measurements in 
dentulous samples of various races and ethnic 
groups are useful guides to set anterior teeth in
complete dentures. In this study the distance 
between the incisive papilla and labial convexity 
of the central incisor was 11.9 mm, (mode 12.42 

seen in the western population where it ranged 

-
cause of the prominent premaxillary arch seen 
in south Indian population as compared to Cau-

-
cisive papilla and the incisal edge of maxillary 
central incisor was 7.8 mm (Fig. 13).

and Macgregor [12] related the middle of the 
incisive papilla while Ortman and Tsao [10], 
Grave and Becker [14] used the base of incisive 
papilla as a reference for the measurement. Base 
of the incisive papilla was taken as a reference in 
this study since it was fairly constant to changes
which occur from the dentulous to the edentu-

any change occurred it was noticeable only in 
the anterior region.

-
tion of the incisive papilla to the inter-canine 
line. In 93 % of the subjects the tip of the canines 
and incisive papilla were the same line known 

through the middle of the papilla in 78 %, along 
the base in 14.1 % and in 0.4 % at its anterior 
border (Fig. 10). In 6.5 % it was anterior and 
posterior in 0.5 % within 1.5 mm distance to the 
inter-canine line (Fig. 11, Table 3).

-
nine– papilla line) found coincidence in 78.3 
% of subjects, in 10.4 % it was anterior to the 
papilla while in 11.4 % it was posterior to the 
papilla. When non coincident, in 92.1 % it was 
located 1 mm anterior or posterior to the in-
ter-canine line. Ehrlich and Gazit [9] found that 
in 57.6 % intercanine lines passed through the 
center of the papilla. Sawiris [29] showed in 64 
% of subjects the inter-canine line was situated 1 

and Ritchie [11] found the middle of the incisive 
papilla in Caucasians appeared to lie close to the

inter-canine line and the middle of the papilla 
in 93.4 % of the subjects was less than 2 mm. 
Lau and Clark [16] found that the incisive papil-
la was situated on the inter-canine line in 57.3 % 
of Chinese subjects. Grove and Christensen [15]
stated that in 92 % of the 50 subjects the pos-
terior point of the incisive papilla was approxi-
mately 3 mm anterior to a line between the distal 
points of the canines.

Fig. 10 C–P–C line at the middle of papilla (above) at the ante-
rior border (middle) and at its posterior border (bottom)
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Fig. 12 Mean incisive papilla central incisor distance in Cauca-

Fig. 13 Mean horizontal and vertical papilla incisor distance

Fig. 11 Papilla at the inter-canine line—C–P–C line (above), 
anterior to inter-canine line (middle), posterior to inter-canine line 
(bottom)
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Marxkors in 1968 and later Solomon described 
a method of measuring papilla incisor distance 
by cutting a window on the palatal surface of the 
trial denture base to expose the papilla [28]. In-
cisive papilla is visualized through the window 
on the palatal surface of waxed trial denture 

-
sive papilla can be measured. It is also possible 
to observe the C–P–C line and verify the posi-
tion of upper canines to the papilla.

Laboratory and Clinical Application

In the laboratory technician should expose the 
papilla in the trial base and construct the labial 
surface of maxillary occlusal rim 8–10 mm an-
terior to incisive papilla rather than arbitrarily 

minimizes clinicians chair side time. Again 
during anterior set up, central incisors are posi-
tioned 8–10 mm forward to the incisive papilla 
(Fig. 6).

Ivoclar AG much later in the nineties advocated 
this method of opening a palatal window (Fig. 
14) to locate the upper central incisor and canine 
teeth in BPS denture with the incisor papilla as 

a guideline. It recommends the upper central in-
cisor kept 7 mm anterior to the midpoint of the
papilla and the cervical margin of canine 2 mm 

-
nine is placed 9 mm to the lateral end of main 
rugae [30].

Shape of Incisive Papilla

round or oval elevation present anteriorly along 

not true in dentulous subjects, as the shape of in-
cisive papilla varied from round to pear, spindle, 

(Figs. 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25). 

irregular, triangular, inverted pear and no papil-

the center of the edentulous papilla from its ear-
lier dentulous state.

-

order of their occurrence (Figs. 15–25).

Type I: Large pear
Type 2: Small pear
Type 3: Inverted pear

Type 5: Cylindrical/spindle
Type 6: Round/oval/football
Type 7: Dumb-bell/bowling pin
Type 8: Double papilla

Fig. 14 BPS method of setting anterior teeth



SADTJ  Vol  8   Issue  240 SADTJ  Vol  8   Issue  240

Pear shaped papilla was most common, found 
in 33.2 % of the subjects investigated. Large pear 
papilla was seen in 23.6 % while small pear in 9.6 

in 22.4 %, cylindrical in 21.6 %, tapering in 10 
% and dumb-bell seen in 9.2 % of the subjects. 
Certain rare forms like inverted pear and double
papilla were also observed. However their inci-
dence was low. In 0.8 % of the subjects incisive

-
tiation was seen. Males predominantly showed 
pear, cylindrical and tapering forms, in females 
spindle and dumb-bell forms were common. 

(Fig. 7) in 76 % of the subjects. In the remain-
ing 24 % it was continuous with the interdental 
gingival papilla, located between the central in-
cisors (Table 4).

since there are few studies where the anterior 
border of the incisive papilla has been used as 
a reference for measurements. In continuous 
papilla, post extraction changes in its anterior 
border and the subsequent change in its center 

center of the papilla in such is not a preferable 
landmark for biometric measurements. Very 
rarely it was not possible to identify the base of 
the papilla Fig. 24).

Fig. 15 Classical pear, long
pear and inverted pear

Fig. 16 Flame shaped pear Fig. 17 Cylindrical papilla
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Recommendation

Papilla incisor distance is a useful biometric 
guide to both the dentist and the dental techni-
cian. However it may not be applicable in every 
case; clinician should judiciously consider indi-
vidual variations. Other biometric guides, pho-
netic tests and clinical judgement should be con-
sidered to decide the most appropriate position 
of central incisors in the horizontal plane. In the 
laboratory it is a distinct advantage for the tech-
nician to develop the labial contour of occlusal 

rim. Over contouring and under contouring the
labial surface of occlusal rim by technician is 
minimized; simplifying the procedure of obtain-
ing the labial contour of the occlusal rim in pa-
tients mouth, saving chair side time. It is also a 
valuable guide for the technician to set the inci-
sor and canine teeth particularly when the labial 
contour of the maxillary occlusal rim is ignored 
by clinician or not correctly recorded by him.

Conclusion

1. Biometric analysis of incisive papilla in den-
tate subjects serves as a guide to develop fa-

Fig. 18 Dumbbell shaped papilla

Fig. 23 Bowling pin shape papilla

Fig. 19 Double papilla

Fig. 22 Football shaped papilla

Fig. 21 Notched pear papilla

Fig. 20 Round papilla
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cial contour in upper occlusal rim and an-
terior tooth position in complete dentures. 
Incisive papilla—central incisor distance 

-
tween incisive papilla and incisal plane was 

was 18.3 mm lateral to the incisive papilla. 

groups and between both the sexes.
2.

of the cusps was in 33.9 mm. Incisive papilla 
was situated on the intercanine line (C–P–C 
line) in 93 % of the subjects. In 7 % of the 
subjects incisive papilla was either anterior 
or posterior, within 1.5 mm distance to the 
inter-canine line.

3.
various forms as pear, inverted pear, taper-

-
dle, dumbbell and bowling pin shape. Pear 
shaped papilla was the most common while 
inverted pear and double papilla were less 
frequent. In a few the incisive papilla was 

-
ognise.

Summary

to the maxillary permanent central incisor teeth 
was determined in 250 dentulous subjects con-

distance between the base of incisive papilla and 
labial surface of central incisor was 11.92 mm. 
In 93 % of the subjects the canines and incisive 
papilla were situated in a line (C–P–C line). In 
7 % incisive papilla was within 1.5 mm anterior 

-

shape of incisive papilla was observed in photo-
-

papilla is an useful anatomical landmark to lo-
cate the position of central incisors and canines 
in upper complete dentures. A method to obtain 
the labial contour of maxillary occlusal rim and 
set the central incisors and canine teeth with in-
cisive papilla as a reference in complete dentures 
is described.
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Landmark in Prosthodontics

Questions

change in the edentulous state?   

A  Anterior border
B Posterior border 
C Base/Posterior
D Base/anterior

17. In complete dentures, maxillary anterior teeth play an important role in providing 
what?   

A  Smile height
B lip support and labial contour
C shade taking
D mastication

18. When a denture is set in the correct way determined by the incisive papilla, a good founda-
tion is laid for  ______,  ______ and ______.  

A   Natural speech, pleasing appearance and looks. 
B   Speech, function, and appearance.
C   Speech, appearance and looks. 
D   Eating, grinding and suction. 

19. Watt and Likeman found that the papilla moved forward by about 1.6mm as a result of 
what?   

A  Maxillary alveolar bone resorption
B multiple extractions
C poor oral hygiene
D None of the above

   

A  4
B 13
C 9
D 10

16
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21. In what percentage of subjects were the canines and incisal papilla situated in a line (C-P-C 
line)?   

A  18%
B 93%
C 27%
D 84%

    

A   Anterior area 
B   Centre area 
C   Posterior area 
D   None of the above 

23. What guide can be used to place tooth 11 and 21 in dentures, in their most original posi-
tion?   

A   Vertical dimension between papilla and canines. 
B   Horizontal relation between papilla & maxillary centrals. 
C   Vertical relation between papilla & centrals. 
D   Labial shape of bite rims.

24. During upper denture manufacturing, what happens when the anterior teeth are placed too 
far posteriorly?     

A   Negative expressions & speech 
B   Muscle tone decreases 
C   Upper lip is unsupported
D All of above 

25. How many mm is advised to set the anteriors forwards from the papilla?   

A   6-8 mm 
B   6mm only 
C   15mm 
D    8-10 mm 

22
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PURPOSE. 

-

occlusal splints on occlusal force has not been 

maximum occlusal force in patients with sleep 
bruxism and compare two type of splints that are 

stabilization splint. MATERIALS AND METH-
ODS. Twelve students with sleep bruxism were 
participated in the present study. All partici-

sleep for 6 weeks. Maximum occlusal force was 
measured with two miniature strain-gage trans-

occlusal splints. Clinical examination of tem-
poromandibular disorders was performed for all 
individuals according to the Craniomandibular 

-

splints were analysed with paired sample t-test. 

insertion of splints. RESULTS. Participants us-
ing stabilization splints showed no statistically 

CMI value of the participants in both of the 
splint groups (P<.05). CONCLUSION. Partic-

-

[J Adv Prosthodont 2014;6:103-8]

KEY WORDS:
splint; Occlusal force; Sleep bruxism; Strain-
gage

INTRODUCTION

Sleep bruxism is an involuntary activity of the 
masticatory muscles that is characterized by 
clenching and/or grinding of the teeth during 
sleep.1

protect teeth from damage caused by forceful jaw 
muscle contractions or to reduce orafacial pain, 
if present.2 However, little is known regarding the 
mechanism of the action of occlusal splints.3-5

Most of the studies have examined changes in 
the masticatory muscles activity before and af-
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ter application of an occlusal splint4,6-11 and they 
showed that occlusal splint treatment resulted 
in a decrease in nocturnal masticatory muscle 
activities in patients with bruxism.2,6,12,13 Fur-
thermore, Kurita et al.3 suggested that the use of 

hyperactivity and asymmetry in the activity of 
jaw elevator muscles and consequently brings a 
stable and physiologically optimal occlusal force 
from the muscles. In addition, Holmgren et al.14

showed that splints redistribute the load borne 
by the teeth and masticatory system. It has been 
suggested that the relief of bruxism symptoms 
with splint treatment may be a result of redis-
tribution of overloading.15,16 According to these 
suggestions, redistribution of forces and reduc-
tion of bruxism symptoms with use of occlusal 
splints may change maximum occlusal force that

-
tional state of the masticatory system.17,18 Never-

patients with masticatory muscles disorders.3

Various splints have been used for treatment of 
bruxism that are made up of basically two dif-
ferent materials. Although, these occlusal splints 

-

of hard acrylic resin occlusal splints12,19-21 that
are preferentially of full coverage, located in 
the maxillary arch, with simultaneous, even, 
and bilateral contacts, and have anterior guid-
ance and canine protected articulation.22,23 On 

-

appliances24-27 that are easily fabricated, and may 
be inserted at an initial appointment, so prac-

-

protect dentition of sleep bruxism patients.

of the use of occlusal splints on maximum oc-
clusal force of patients with sleep bruxism. For 

stabilization splints were evaluated and com-

both occlusal splints would reorganize occlusal 
force in patients with bruxism in accordance 
with the improvements of symptoms; however 
these improvements would stand out more in 
hard occlusal splint group.

MATERIALS AND METHODS

Twelve students of Dental School of the Uni-
versity of Gazi (ranging age from 18 to 27) with 
sleep bruxism participated in the present study. 

Ethics Committee of University of Gazi (Pro-
cess, 6/7/2007-3). Informed consent was ob-
tained from each participant according to the 

-

were: Patients who had no reported systemic 
disease or apparent facial asymmetry, no cranio-
facial trauma or surgery, no use of any medica-
tion, and had full permanent dentition (not in-

sleep bruxism patients had the following criteria
suggested by Rompre et al.28: (a) a history of fre-
quent tooth grinding occurring at least 3 nights 
per week for the preced ing 6 months, as con-

of tooth wear; (c) masseter muscle hypertrophy;
and (d) report of jaw muscle fatigue or tender-
ness in the morning.

-
amination of temporomandibular joint (TMJ) 
was performed for all the individuals according 
to the Craniomandibular Index (CMI) of Fric-

-
derness and dysfunction in the stomatognathic 
system and divided to the subscales: Dysfunc-
tion Index (DI) and the Palpation Index (PI). 
Dysfunction Index (DI) includes items related 
to limits in range of motion, deviation and/or 
pain in movement, TMJ noise during move-
ment, TMJ tenderness, and Palpation Index (PI) 

muscles and extraoral jaw and neck muscles. In 
this way, these indexes separate joint problems 
from muscle problems. CMI has a 0-1 scale and 
is calculated according to the formula (DI + PI) 
/ 2.
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Two types of maxillary occlusal splints were 
constructed: canine protected hard stabilization 

Research Co, Waalwijk, Netherlands). Partici-
pants were randomly assigned to either of two 
splint groups. Six of bruxism patients received 
hard stabilization splints fabricated from au-
topolymerizing acrylic resin (Akribel, Belmar, 

-
ering the maxillary teeth completely, with 2 mm
thickness of acrylic resin between maxillary and 

-
tion splint had even, simultaneous occlusal con-
tacts with mandibular buccal cusp tips and in-
cisal edges in the centric relation and had canine
protection to separate the opposing posterior 
teeth during eccentric movement (Fig. 1).

splints that were prepared easily without im-
pression. It was placed into the boiled water for 

inserted to mouth that V-cut of splint was in the 

-
per and lower teeth slightly just to hold splint in 

splint was removed from the mouth and placed 

in cold water for 20 seconds (Fig. 2).

All splints were made and adjusted by the same 
clinicians. All participants used occlusal splints 
for 6 weeks, during sleep, at least 8 hours. Par-
ticipants were instructed not to take any medi-
cations, such as muscle relaxants, sleeping pills, 
transquilizers and antidepressants during the 
treatment.

Maximum occlusal force was measured from
each side of the dental arch using two miniature 
strain-gage transducers (Model VLPB, Load Cell 
Central, Monroeton, PA, USA) with stainless 
steel cases as described previously (Fig. 3).30 Two 

-
-

metal arch and transducers were further covered 
-

ination during measurements. Each transducer
has a height of 4 mm and a diameter of 12 mm; 
with these applications transducers reached 
a height of 6 mm. Occlusal force was detected 
as a two-channel signal from each side with a 
bio-signal acquisition device designed by Kar-
diosis (Tepa Inc., Kardiosis Ltd., Ankara, Tur-

and then measured on a computer screen as kg 

Fig. 1. Canine protected hard stabilization splint (A) extraoral view and (B) inraoral view.

Fig. 3. Strain gages
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of the transducers was performed by loading the
transducer with known force values, the devi-
ation from linearity with a load of 5 kg was + 

-
ducer, 15 kg was + 5.2% in right transducer and 

Occlusal force of all participants were per-
formed using 2 mm hard occlusal splints fabri-
cated from hard acrylic resin to avoid damage of 
teeth, to prevent metal contact of teeth that sup-
pressing maximum occlusal force and to stan-
dardize transducers on during measurement of 
maximum occlusal force.

During the test, participants were seated in an 
upright position with the head in a natural pos-
ture, keeping the Frankfort horizontal plane 

-
lateral transducers that positioned on the metal 

-
tained parallel to the Frankfort horizontal plane 
during recordings. Participants were instructed 
to bite as forcefully as possible three times. Be-
fore the recordings, the participants were trained 
to perform their highest possible occlusal force.

-
corded and the mean value of the three high-
est clenching measurements was considered to 

-
ered to be the maximum occlusal force.

-
amination and recordings of occlusal force was 
performed by the same investigator. Occlusal 
force values of participants were recorded be-

insertion of both splints were analysed with 
-

es of occlusal force values between Stabilization 

3 weeks and 6 weeks was performed with inde-

amount and percentage of occlusal force, before

Wilcoxon test was used for the comparison of 
the Craniomandibular index values before and 

-

treatments were performed with Mann-Whith-
-

All statistical analyses were perfor med by the 
SPSS 11.5 (Statistical Package for Social Sciences 
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RESULTS

protected hard stabilization splint group (Paired 
-

ence in occlusal force value between before and 

(Paired t-test; P<.05, P=.032). Independent sam-

splint groups before treatment, 3 and 6 weeks 
-

spectively).

insertion of both splint groups, were presented 

10 kg and 17% of mean occlusal force increase 

group showed 9 kg and 24% of mean occlusal 

(P<.05).

canine protected hard stabilization splint had 
-

comparison of CMI values in both splint groups

-
spectively).

DISCUSSION

the use of both occlusal splint showed an im-
provement of the symptoms, however, contrary 

In the clinical researches, several methods have 

-
ated the masticatory muscle activities.2,4-6,13 It 
has been stated that the use of occlusal splint 
reduces the activities of the masseter2 and an-
terior temporalis muscle;8-10,14 and improves the 
degree of asymmetry in the muscle activity;11

lessens the forces placed on the TMJs and oth-

er structures within the masticatory system and 
in this way lessens the symptoms of bruxism.2

Although it has not been used widely, another 
method that is measuring the maximum occlu-

occlusal splints. On the other hand, Holmgren 
et al.14 stated that the therapeutic mechanism of 
the occlusal splint should be related to factors 
that modify and reduce parafunctional activity 
and/or redistribute its overloading in the mas-
ticatory system. In addition, Dylina16 stated that 
occlusal splints balanced the force distribution 
in the entire masticatory system. In fact, max-

-
-

ry system.17,18 However, there is only one study 
performed by Kurita et al.3

the occlusal force of the patients in masticato-

from the present study, Kurita et al.3 used Den-
tal Prescale system for measurement of occlusal 

higher level decreased and, in contrast, those in 
the lower level increased with the use of the sta-
bilization splint and concluded that the use of 

force in patients with masticatory muscle disor-
ders. In the present study, occlusal force of par-
ticipants who used stabilization splint showed 

splint treatment. According to the results of our 
previous study, the mean maximum occlusal 
force of healthy participants was 30.16 kg30 and 
in the present study, the occlusal force value of 

of stabilization splint was close to the occlusal 
force of the healthy participants. It was consid-

to the severity of the bruxism and small number 
of the participated subjects.

On the other hand, CMI values in both splint 
groups were similar before insertion of splints, 

-

splint has not been studied in the literature. 

were included to this study to give an idea. In ac-
cordance with the result of current study, Wright 
et al.24
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short-term treatment for reducing the signs and 
symptoms of masticatory muscle pain in the 
patients. Accordingly, Pettengill et al.27 suggest-

-
ly useful in reducing the temporomandibular 
symptoms in short-term appliance therapy.

It has been stated that splints redistributed 
the load induced by the teeth and masticato-
ry system.14,15 In the current study, while the 
participants used stabilization splints exert-

of occlusal force. Narita et al.31 stated that jaw 
-
-

muscles and in contrast, the usage of the hard 

in the occlusal force and an awareness of tired-

study and the current study indicates that both 

on occlusal force distribution for improvement 
-

mechanism that could depend on the splint ma-
terial or occlusion of splints. However, consider-
ing the main limitation of present study which 
was the small number of subjects, further stud-
ies with longer evaluation period should be per-
formed in a larger patient population in order to

of occlusal splints on occlusal force.

CONCLUSION

maximum occlusal force and use of a Bruxog-

occlusal force in patients with sleep bruxism. 
Treatments with both of splints were acceptably

the clinical symptoms.
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Evaluation of the e�ect of two di�erent
occlusal splints on maximum occlusal force in

patients with sleep bruxism: a pilot study

Questions

26. Sleep bruxism is a voluntary activity of the masticatory muscles? 

 True of false   

27. What is used in this study to measure maximum occlusal force?

A  Miniature strain-gage transducer
B  Craniomandibular Index
C  Wilcoxon test
D  Mann-Whitney U test

   

A  4
B 12
C 20
D 6

29. What are the preferential properties of occlusal splints?

A  Full occlusal coverage
B Located on maxillary arch
C  Simultaneous, even and bilateral contacts
D  Anterior guidance and canine protected articulation
E  All of the above

30. What symptoms does the Dysfuncion Index (DI) include?

A  Limit in range of movement
B  Deviation and/or pain in movement
C  TMJ noise during movement
D  TMJ tenderness
E  All of the above

31. It has been stated that the use of occlusal splint reduces the activities of the masseter and 
anterior temporalis muscle; and improves the degree of asymmetry in the muscle activity; 
lessens the forces placed on the TMJs and other structures within the masticatory system and 
in this way lessens the symptoms of?    
A  headache
B toothache
C bruxism 
D nausea

28
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32. What symptoms does the Palpation Index (PI) include?

A  Intraoral jaw muscle tenderness
B  Extraoral jaw muscle tenderness
C  Neck muscle tenderness
D  All of the above

   

A  35.66
B 27.75
C 23.16
D 32.66

34. Choose the missing word/s 
short-term treatment for reducing the signs and symptoms of masticatory muscle pain in the 
patients.

A  hard splint
B
C both of the above

A
B Canine protected hard stabilization splint
C both of the above

36. How is the maximum occlusal force calculated?

6 weeks? 

A  Stabilization splint

C  Jaw elevator

33

35

37
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