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FRONT COVER PICTURE

“Wear your mask”
SADJ February 2021, Vol. 76 No. 1 p1
LM Sykes1, NH Wood2

The current pandemic has made the wearing of masks a
“necessary, if not life-saving, evil”. However, masks have
been admired and worn throughout the world for centuries and play an integral part of many activities including
customary rituals, cultural events, battles, entertainment,
and for protection. They may hide identities, reveal certain personality traits, suggest moods, or act as a barrier
between the wearer and the outside world. Masks and
mask making has a striking number of similarities to
dentistry, and so it seemed fitting to dedicate this year’s
cover pages to various types of masks.
Both masks and dental restorations may vary in form
ranging from very simple to highly complex. Both can
be made from a variety of materials including (historically)
wood, bone, ivory, plant fibres, metals, ceramics, and
synthetic compounds. They can be produced using a
number of different tools and techniques, to provide surface finishes that are rugged, simplistic, smooth or intricately carved and detailed. Some may even be adorned
with added “cosmetic bling” according to the tastes and
customs of the wearer.
Their morphological elements are usually derived from natural forms and may be near identical replicas of the innate features, or can be reconstructed to alter the wearer’s
image quite dramatically. The latter can deviate to the extent of providing some with a whole new identity.
Masks (and dental restorations) are made by professional artisans or sculptors (clinicians), are manufactured
within certain bounds, following prescribed well-established steps (evidence based dentistry), and using tried and
tested procedures and techniques. If not followed, the
artist could bring upon themselves severe censure from
their allied social group. However, there is always a permitted degree of freedom for artistic expression, and the
artist is encouraged to add certain “vital or aesthetically
pleasing” features to their work. Those who are able to
do this became highly sought after and well respected in
their field.
Traditionally it was believed that the spiritual powers of
the mask manufacturer were conferred to the mask, and
lived within it. In order for these spirits to provide benefits
and protection to the wearer there needs to be a close
and harmonious relationship between the maker, the work,
and the recipient. How wonderful it would be for us as
a profession if our treatment, restorations, and work ethic
could mimic the artistry and spirituality of the masks and
their creators.

Leanne M Sykes: BSc, BDS, MDent, IRENSA, Dip Forensic Path, Dip
ESMEA, Head of Department of Prosthodontics, University of Pretoria,
South Africa. Email: leanne.sykes@up.ac.za
Neil H Wood: Managing editor. Email: neil.wood@smu.ac.za

We too could provide our patients with a number of
benefits including more pleasing smiles, confidence, and
perhaps even brighter personalities. This year lets all
strive to bring the beneficent spirits within us to life in all
of our daily lives, work, and activities.
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EDITORIAL

A new year brings renewed hope
SADJ February 2021, Vol. 76 No. 1 p2
NH Wood
Managing Editor of the SADJ

We have seen a decline over the past year in the provision of oral healthcare services to our patients and to
our communities. The efforts to curb the spread of the
SARS-CoV-2 virus inadvertently left a void in what would
have been the normal standard of care. However, we
know by now that pre-Covid normality has been relegated to the history books.
The roll-over effect of the lack of oral health care provision cannot yet be determined, but I fear that there
may be dire consequences for some of our vulnerable
patients, more so in our vulnerable communities.
Access to oral healthcare for many communities was already a challenge already pre-Covid, often necessitating
travel to clinics or hospitals far from their homes. Given
the restrictions during the various lockdown stages, fear
of contracting the virus and other contributing factors,
we have seen a further decline in the overall attendance
numbers of patients seeking urgent or emergency care.

embrace change and sustain the positive aspects thereof, it will have a meaningful impact on the further growth
and development of oral healthcare in South Africa.
It is up to us to take this opportunity to evolve our approaches to oral healthcare, and to develop our preventioncentric stance even further. Irrespective of the setting that
we practice in, there are moments when we have the
ability to take positive action and contribute to the greater good within the context of oral health care. We all
hold a social responsibility towards society.
Our cover page theme for this year relates to masks,
thought to be befitting of the pandemic the world is
currently struggling with. We will feature a diverse array
of masks, all of which serve their own purpose and worn
with different intentions. We also welcome submissions
from our readers of masks that have significant meanings/symbolism attached.

The fact that many patients could not attend to regular
check-up visits, to receive minor procedures or preventive interventions, or to maintenance programs, raises the
serious concern that we may see a peak in emergency
procedures over the next few months. A detailed study
of our own populations is needed to quantify the sequalae of the lockdown, and to assist in designing strategies to provide routine care and prevention, even to
the most isolated patients in our society.
However, many of the changes we now see in our own
practices and clinics have impacted the profession favorably, most notably within infection control, communication and personal interaction, and also on the teaching
and training of various oral healthcare personnel. If we
Neil H Wood: Managing editor. Email: neil.wood@smu.ac.za

Although we are still facing serious challenges, I wish you
well for this year, and may 2021 be prosperous to all.
Please enjoy the February 2021 issue of the SADJ filled
with interesting content, with thanks also to our regular
contributors.
Footnote
Please be reminded to register on our online platform at
https://journals.assaf.org.za/index.php/sadj/index

COMMUNIQUE

www.sada.co.za / SADJ Vol. 76 No. 1

Trends and lessons from
the Mediation Report
- for the period 1 July 2020 - 30 September 2020
SADJ February 2021, Vol. 76 No. 1 p3 - p5
KC Makhubele
Chief Executive Officer, SADA

In the past year, I have been spending time reading and
observing the trends regarding the type and nature of
cases that our dental mediator receives. I am of the firm
view that if one studies this, you may learn one or two
things that may improve the way you interact with patients and avoid many issues associated with an unhappy patient.
I am publishing the Mediation Report for the period
1 July 2020 – 30 September 2020, as presented by our
dental mediator, Dr J Barnard.

INTRODUCTION
It is with pride that I present the mediation report for the
period 1 July 2020 to 30 September 2020 to the national
council. Firstly, I want to thank SADA for the opportunity
to take responsibility for the complaint resolution service

during 2020 and the continuous backup and support
when needed. Special thanks to Punkaj, KC and Dr WP
van Zyl for their constant assistance and support. Without them, it would not be possible to run an efficient
and professional service.
During the third quarter, the mediation office received
numerous patient complaints and inquiries related to PPE
charges. Dentists charged anything between R50.00 and
R440.00 per visit for PPE, often without explaining the
need for these charges and the costs involved before
the patient’s appointment. Complaints varied from overcharging for PPE to concerns about inadequate infection
control. Thankfully the dust has settled, and things are
slowly returning to normal.
Let’s look at the statistics for the period 1 July 2020 - 30
September 2020.
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46
41

38
31

28

27

24
15

16

36

24

12
7

Patient complaint
Member assistance

Patient complaint
Member assistance

Patient complaint
Member assistance

Patient complaint
Member assistance

Patient complaint
Member assistance

4

Patient complaint
Member assistance

3

Patient complaint
Member assistance

6

Patient complaint
Member assistance

3

Patient complaint
Member assistance

3

Patient complaint
Member assistance

2

Patient complaint
Member assistance

2

Patient complaint
Member assistance

6

Patient complaint
Member assistance

7

Patient complaint
Member assistance

9

28

26

39

36

36

A2014

A2015

A2016

A2017

A2018

JAN

FEB

MARCH

APRIL

MAY

JUNE

JULY

AUG

SEPT

Figure 1. Monthly new cases 1 July 2020 - 30 September 2020.
Khomi C Makhubele: Chief Executive Officer, SADA
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COMMUNIQUE
Analysis of Figure 1
The self-explanatory chart above illustrates the number of new cases accepted monthly in this period (1 July 2020
- 30 September 2020) compared to monthly averages of the previous five years. An increase in the number of
patients contacting SADA in 2020 compared to the last four years is noted. July has been busier than usual,
mostly with PPE related inquiries and complaints.

Analysis of Figure 2
The majority of new cases accepted in this period (1 July 2020- 30 September 2020) were fee or medical aid related issues (42%). The increase in complaints in this category is mostly because of the PPE related issues raised
earlier.
In only 27% of the cases accepted in this period, the
patient complained about the perceived quality of the
clinical treatment. In these cases, the clinician either
failed to achieve the desired therapeutic goals, meet the
pre-operative expectations of the patient, or failed to
manage postoperative complications.

Details of cases - Quarter 3, 2020

Most practitioners or their staff are aware of the patient’s
disappointment but fail to address the needs and expectations of the patient at the practice level.

27%

31%

This results in a relationship breakdown causing the patient to phone SADA or report the matter to the HPCSA.
			
During the third quarter (1 November 2019 - 30 June
2020), a total of 121 patients contacted the Mediator
with their complaints and inquiries. A total of 13 dentists/
SADA members contacted the Mediator for assistance
with a patient complaint.

42%

Clinical queries and complaints
Medical Aid, Administrative/Fees
Professional conduct/Ethics

Figure 2. Nature of new cases received 1 July 2020 - 30 September 2020.

Of the 134 cases accepted, only 69 needed some form
of mediation. The remaining 65 cases just required advice, reassurance or information. Mostly about treatment
codes, the dentist's fees, treatment options and postoperative complications.

Types of treatment leading to complaints - Quarter 3, 2020

Dentures - 15%

Other - 13%

Crown/Bridge - 23%

Restorative - 20%

Endo - 13%

Implants - 8%

Surgery - 8%

Figure 3. Types of treatment leading to complaints - Quarter 3, 2020.

Analysis of Figure 3
The majority of cases in Quarter 3 is associated with crown and bridge treatment (23%), and routine restorative
treatment (20%). These figures compare well with previous periods.

COMMUNIQUE
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Geographical distribution of cases - Quarter 3, 2020
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Figure 4. Geographical distribution of cases - Quarter 3, 2020.

Analysis of Figure 4
In this period most cases originated in Gauteng (51%), followed by Western Cape (28%) and KZN (12%).
In most cases, complainants chose English as a preferred language to communicate (49%), closely followed
by Afrikaans (38%). The remaining 13% of complainants would have preferred to communicate in an African
language.
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Figure 5. The monthly activity of the Mediator - Quarter 3, 2020.

Analysis of Figure 5
This chart reflects the monthly activity levels of the Mediation office during 2020 compared to the monthly averages
of the previous five years. The activity levels and workload of the Dental Mediator office in 2020 have increased
compared to the last five years. April has been unusually quiet as expected during the Level 5 Lockdown period.
I am pleased to report a successful period of mediation thanks to excellent cooperation from colleagues and patients.
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Voluntary Counselling and Testing for
HIV in the dental setting: Knowledge,
attitudes and practices of oral health care
workers in eThekwini district, KwaZulu-Natal
SADJ February 2021, Vol. 76 No. 1 p6 - p11
S Balwanth1, S Singh2

ABSTRACT
Introduction
Oral health care workers are frequently at the forefront
in recognizing oral manifestations of the Human Immunodeficiency Virus (HIV) and can therefore play a key role in
screening and early detection of HIV in dental patients.
Aim and objectives
This study assessed oral health care workers’ knowledge,
attitudes and possible practices in Voluntary Counselling
and rapid HIV testing (VCT) in the dental workplace in
eThekwini district, KwaZulu-Natal so as to determine their
understanding and support for these services.
Methods
This was a cross-sectional, descriptive study. A total of
120 questionnaires were distributed to oral health workers
located in private and public dental settings in eThekwini
district. One hundred (n=100) completed questionnaires
were retrieved, yielding a response rate of 83%.
Results
The majority of participants (82%) reported that HIV testing and counselling did not occur in their workplace.
Participants (87%) also indicated to have not been trained
to perform HIV testing.
Sixty-six participants (66%) reported willingness to implement HIV testing in their respective dental workplace. Less
than half of the study population (41%) were “unsure” regarding the accuracy of rapid HIV testing.

Author affiliations:
1. Sonam Balwanth: BChD (UWC), MMed (UKZN), PG Dip Int Ortho
(UWC), Discipline of Dentistry: School of Health Sciences, University of KwaZulu-Natal, Durban, South Africa.
2. Shenuka Singh: BOH, MSc (Dent), PhD, Postgrad Dip Health
Res Ethics, Discipline of Dentistry: School of Health Sciences,
University of KwaZulu-Natal, Durban, South Africa.
ORCID Number: 0000-0003-4842-602X
Corresponding author: Shenuka Singh
Discipline of Dentistry, School of Health Sciences, University of
KwaZulu-Natal, Durban, South Africa.
Private Bag X54001, Durban, 4000.
Email: singhshen@ukzn.ac.za
Author contributions:
1. Sonam Balwanth: Primary author - 70%
2. Shenuka Singh: Secondary author - 30%

Conclusion
Participants reported inadequate knowledge and practice
of VCT. Participants had positive attitudes towards VCT
implementation in the dental setting, provided that adequate training and support was available from the KwaZulu-Natal Department of Health.
Keywords
Rapid HIV testing, dental workplace, oral health care
workers.

INTRODUCTION
Oral health care workers’ knowledge, attitude and practices towards HIV testing and counselling, could reflect
their understanding of the importance of early HIV screening in the dental workplace and in turn, play a role in
contributing to improved management of the HIV crisis
in KwaZulu-Natal. The prevalence of the Human immunodeficiency virus and Acquired immunodeficiency syndrome
(HIV/AIDS) in South Africa, is high with 20.4% of the population being affected.1
Sadly, almost 18.23% of these affected populations are
located in KwaZulu-Natal.2 HIV testing is considered an
essential strategy in addressing the disease and provides
an opportunity for oral health care workers to offer early
HIV detection, and referral pathways as part of a comprehensive care package.3 The oral health care worker is at
the forefront of recognizing oral manifestations of HIV,
promoting rapid HIV testing, and curbing the detrimental
effects of the disease through support and education.4
Likewise oral health care workers need to have adequate
knowledge to understand the pathogenesis of HIV infections and recognize the associated symptoms so that
proper diagnosis and clinical management can be implemented as part of comprehensive patient care.4,5 Additionally, patient education and counselling rely heavily on
the oral health care worker’s understanding of HIV.5
VCT at the dental workplace
Oral lesions are often clinical markers of HIV and can be
used to predict the progression of HIV to AIDS.6,7 A South

RESEARCH
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African study by Coogan et al. (2005) found that oral
lesions may be present in up to 50% of HIV positive individuals and 80% of those with AIDS.6 The reported benefits of rapid HIV testing in the dental workplace, highlights
a significant positive impact on patients visiting the dental
sector. 8,9,10 These reports reiterate the value and role
of oral health care workers as an integral component in
early HIV recognition and management.4,11,12
Studies examining oral health care workers’ knowledge,
attitudes, perceptions and practice regarding VCT at the
dental workplace, suggested that oral health care workers were generally supportive of extending HIV testing
services to the dental setting. However, the lack of HIV
testing training for oral health care workers was seen as
a common limiting factor for the implementation of such
services.4,13,14 Similarly, knowledge and skills related to
VCT are pertinent to ensure proper testing and minimize
possible false positive or false negative results.3,9
Despite the potential value of implementing HIV testing
and counselling services within the dental setting, there
is a paucity of published evidence in South Africa to
examine this strategy. Rapid HIV testing has not yet been
implemented to the dental workplace in KwaZulu-Natal,
thereby creating an opportunity to explore this strategy
further. To our knowledge, this is the first study conducted in KwaZulu-Natal to determine oral health care workers preparedness or willingness to engage in such
service delivery.

METHODS
This was a cross-sectional, descriptive study that assessed oral health care workers’ knowledge, attitudes and
practices regarding VCT services as part of HIV management. The study sample was drawn from the private
and public sectors in eThekwini district. The study sites
included private dental practices (n=60) and public health
institutions (n=8) in eThekwini district. Systematic sampling
technique was used to select dental practices from a
list obtained from Medpages.
Given that the majority of oral health care workers are
located in the private sector in KwaZulu-Natal, two oral
health care workers were identified from each site. A
sample size of 100 oral health care workers was seen as
adequate (at 95% confidence level) to address the research question (personal communication with the statistician). A total of 120 questionnaires were distributed to
the identified study sites and one hundred (n=100) completed questionnaires were retrieved, yielding a response
rate of 83%.
The research instrument comprised a self-administered
questionnaire which was validated by means of a pilot
study which included (n=5) oral health care workers from
eThekwini to clarify any ambiguity in the questions posed.
The questionnaire included 22 items. The first part of the
questionnaire focused on information such as gender, age
group, profession, place of work and work experience.
The second part included questions pertaining to knowledge and practices with respect to HIV testing training,
referral of patients with HIV associated oral lesions, commonly observed HIV oral manifestations, HIV testing at the

dental workplace and knowledge of HIV testing. The third
part of the questionnaire included questions related to
oral health care workers’ attitudes and perceptions of
regarding HIV screening in the dental workplace.
A Likert 5-scale format of responses was used: 1-strongly
agree, 2-agree, 3-not sure, 4-disagree and 5-strongly disagree to elicit respondents perceptions related to funding,
resources, HIV testing, training and implementation of HIV
testing in the dental workplace. The questionnaire consisted of closed ended and open-ended questions. Ethical
clearance was obtained from the Biomedical Research
Ethics Committee at the University of KwaZulu-Natal
(BREC REF: BE400/17).
Participation was voluntary and written informed consent
was obtained from all participants. The questionnaire
was administered in English and isiZulu. Confidentiality and
anonymity were maintained. Data was analyzed using
SPSS version 24.0 (IBM Corp., USA). Univariate descriptive statistics, such as frequency and mean distribution
were conducted for all variables.
The responses to the open-ended questions were grouped and emergent themes were examined and compared
for possible associations. Inferential techniques included
Pearsons chi squared test to assess a possible relationship between the independent variables (gender, age)
and the dependent variables (perspectives on rapid HIV
testing services in the dental workplace). A p-value <0.05
was considered to be statistically significant.

RESULTS
The total study population (n=100) comprised dental surgeons (69%), dental therapists (22%), oral hygienists (7%)
and dental specialists (2%). Study participants were located in private dental practices (57%); public hospitals
(34%), public clinics (6%) and mobile dental clinics (3%)
(p<0.032). Participants (31%) were predominantly within the age distribution of 41 >years old while 54% of the
study sample were male (Table 1).
Knowledge related HIV testing, rapid HIV testing,
HIV training
Almost all participants (99%) indicated that HIV testing can
be performed by obtaining the patient’s blood sample (p<
0.001). However, 37% of participants indicated that HIV
testing cannot be conducted using saliva samples from
patients. Additionally, 30% of participants were “unsure”
as to whether HIV can be tested using urine samples
from patients, while 54% of participants reported to be
“unsure” of other methods of HIV testing apart from the
ELISA and Western Blot method.
While the majority of participants (89%) reported to have
heard of rapid HIV testing, 37% of participants believed that
the accuracy of rapid HIV testing was not same as the
ELISA and Western Blot method and 41 participants were
“unsure” (Table 2). The majority of participants (83%) reported not to have received any training related to HIV counselling and testing. Almost all participants (94%) supported
the idea that oral health care workers should be trained in
HIV counselling and testing at the undergraduate level.
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Positive attitudes and perceptions regarding
voluntary counselling and testing for HIV in
the dental workplace (Table 3)
The majority of participants (87%) reported that opportunistic routine HIV testing services in the dental workplace was a good idea. Almost all participants (98%)
agreed that should HIV testing be offered to patients in
the dental workplace, oral health care workers and staff
should be adequately trained in VCT.
Participants (83%) believed that opportunistic HIV testing in the dental workplace could contribute to increased
awareness around HIV infections and reduce possible
stigma and rejection associated with the disease.
Participants (83%) also reported that HIV testing in the
dental workplace was not a waste of medical resources
and that such services could increase the possibility of
patients seeking medical attention, which in turn could
improve individual quality of life (93%).
Two thirds of participants (66%) reported willingness to
implement HIV testing in their dental workplace while
80% believed that HIV testing is within the scope of
dental practice. Additionally, the majority of participants
(76%) were comfortable treating a suspected HIV positive patient and 81% of the participants did not feel at
risk for contracting the disease.
Some participants reported reasons for willingness to
implement HIV testing to the dental workplace, which included: early detection and effective management of HIV
(n=13), awareness and knowledge of HIV status (n=10)
and decreasing occupational risk of undiagnosed HIV
positive individuals (n=3).
Sixty-seven participants (67%) reported that an HIV testing policy is required in the dental workplace prior to the
implementation of a testing strategy.
Negative attitudes and perceptions regarding
Voluntary Counselling and Testing for HIV in the
dental workplace
Overall, 34 participants (34%) were not willing to implement
HIV testing in their dental workplace, of which 26 participants were located in the private dental sector. Reported
barriers or challenges in implementing HIV testing in the
dental workplace (n= 34, 34%) included: lack of suitability
of HIV testing in the private practice due to time constraints and untrained staff (26.5%), the sensitive nature
of HIV (5.9%), fear of stigmatization by patients (2.9%), no
official HIV testing policy for the dental workplace (2.9%),
and rapid HIV testing in the dental workplace was an
additional stress (2.9%).
Overall, the majority of participants (83%) in this study
indicated to not having sufficient staff to perform rapid
HIV testing as well as pre-and post-testing counselling
skills related to HIV testing. Participants that were not
willing to undergo further training (18%) provided reasons
such as “nearing retirement” (n = 2), “not necessary in private practice” (n = 2), “not interested in the training” (n=1)
and “not a priority at the moment” (n=1).

Clinical practice related HIV identification, testing
and patient referral
More than two thirds of participants (68%) indicated having a clinical workload of less than 5 patients per month
that presented with possible HIV associated oral lesions.
Some of the reported oral manifestations of HIV infections seen in patients presenting for dental management
included oral candidiasis (63.3%), necrotizing ulcerative
periodontitis (57.1%) and necrotizing ulcerative gingivitis
(51%).
Eighty-two participants (82%) indicated that they did not
conduct tests for HIV in patients presenting at their surgery/clinic. Almost all participants (98%) reported to have
referred patients with suspected HIV related oral lesions
for further confirmatory tests.

DISCUSSION
While the majority of participants (89%) reported to have
heard of rapid HIV testing, only 18% indicated to have
conducted rapid HIV testing in their dental setting. This
finding is similar to that reported by Gumede in 2017,
where the majority of participants in that study had heard
of rapid HIV testing, yet only a few reported to have
used rapid HIV testing.15 In the present study, almost all
participants (82%) supported the need for training opportunities in HIV counselling and testing.
This finding is consistent with Ramphoma and Naidoo,
who also reported that very few dentists in their study had
comprehensive knowledge of oral HIV lesions and that
almost all participants expressed the need for further
knowledge and training in this regard.16 The majority of
participants (68%) reported having a clinical workload of
less than 5 patients per month that presented to their dental workplace with possible HIV associated oral lesions.
Bhayat, Yengopal and Rudolph further add that oral
lesions are useful clinical markers of HIV, but cautioned
that the ability to recognize and diagnose these lesions
are limited by the oral health care worker’s skill and
knowledge. 11
The uncertainty reported by more than half of the participants (54%) in this study with regards to the availability of other methods of HIV testing (apart from the ELISA
and Western Blot method), could be an indicator of
lack of continual holistic HIV education and information.
Similarly, an investigation into HIV knowledge among
undergraduate dental students in South Africa, showed
acceptable knowledge in the spread of the disease, but
poor understanding of HIV progression and oral manifestations of the disease.5
Almost 37% of participants in this study believed that
the rapid HIV testing method was not as accurate as the
ELISA and Western Blot methods. In contrast, a study
by Moodley et al. demonstrated that the reliability of
the HIV rapid tests could be compared with their corresponding ELISA results.17 Moodley et al. and Siegel et
al. further postulated that the reliability of the rapid HIV
tests is of a high caliber and that these tests are aligned
with the standards set by the World Health Organization
(WHO).17,18

RESEARCH

www.sada.co.za / SADJ Vol. 76 No. 1

Table 1. Relationship between biographical data and option to implement HIV testing in the dental workplace.
Biographical data

Number of
participants

Would you implement HIV testing in
your dental workplace?
Yes

Gender

Age group

Profession

Place of work

Years of
experience

Number of
patients seen on
weekly basis

P-value

No

Male

54

32

(59.3%)

22

(40.7)

Female

46

34

(73.9%)

12

(26.1%)

23-28 years

24

17

(70.8%)

7

(29.2%)

29-34 years

27

17

(63.0%)

10

(37.0%)

35-40 years

18

12

(66.7%)

6

(33.3%)

41> years

31

20

(64.5%)

11

(35.5%)

Dental therapist

22

18

(81.8%)

4

(18.2%)

Dental surgeon

69

43

(62.3%)

26

(37.7%)

Oral hygienist

7

5

(71.4%)

2

(28.6%)

Dental specialist

2

0

(0.0%)

2

(100.0%)

Private Dental practice

57

31

(54.4%)

26

(45.6%)

Dental department in public hospital

34

27

(79.4%)

7

(20.6%)

Dental department in public clinic

6

5

(83.3%)

1

(16.7%)

Other (Mobile clinics)

3

3

(100.0%)

0

(0.0%)

1-5 years

28

20

(71.4%)

8

(28.6%)

6-10 years

24

13

(54.2%)

11

(45.8%)

11-15 years

15

12

(80.0%)

3

(20.0%)

>15 years

33

21

(63.6%)

12

(36.4%)

<50

38

24

(63.2%)

14

(36.8%)

50-100

41

26

(63.4%)

15

(36.6%)

101-150

12

8

(66.7%)

4

(33.3%)

>150

9

8

(88.9%)

1

(11.1%)

0.142

0.965

0.053

0.032

0.363

0.516

Table 2. Knowledge of rapid HIV testing.
Questions

Total participants

Knowledge

P-value

Yes

No

Unsure

Cheaper than the conventional testing?

100

81.0%

9.0%

10.0%

0.000

Quicker than the conventional testing?

100

92.0%

3.0%

5.0%

0.000

Less invasive?

100

74.0%

12.0%

14.0%

0.000

Useful in areas with minimal infrastructure?

100

84.0%

7.0%

9.0%

0.000

As accurate as ELISA and Western blot?

100

22.0%

37.0%

41.0%

0.000

Table 3. Participants’ positive perceptions on routine HIV testing at the dental.
Early detection and effective
management of HIV
(n=13; 28.9%)

Awareness and knowledge
of HIV status
(n=10; 24.4%)

Decreasing occupational risk
(n=3; 7%)

1. Early diagnosis could assist with improving
HIV/AIDS awareness. HIV testing offered at
the dental workplace could increase access
to communities that may not be seen timeously by medical staff due to busy clinics
and limited resources.

1. Routine HIV testing should be as important
as checking for blood pressure and blood
glucose levels.

1. Due to exposure to potential contaminations
and high number of HIV positive patients,
testing is prudent as staff are always aware
of risk, even with the use of personal protective equipment.

2. HIV testing in the dental workplace is useful for the patient’s welfare. The broadest
spectrum of facilities should offer testing.

3. Any means to increase awareness and HIV
testing is good. Dentists can also be exposed to blood, so knowing a patient’s status
is important.

2. There are times where oral health care workers do get injuries and are so busy at work
that they neglect to test themselves. Therefore HIV testing at the dental workplace is
vital.

3. Patients can be counselled at the earliest
and treatment can commence promptly.

4. HIV is a major problem. Patients can get
tested quicker and know their status, thereby reducing the negative impact on the
country.

3. HIV testing at the dental workplace is integral, as we, health care workers, are always
at risk of contracting HIV/AIDS.

4. Patients will know their status and how to
look after themselves better.

2. A large number of patients access dental
services only and many of them do not know
their status, so knowledge is key.

Thus rapid HIV tests could be a quick and cost effective
method of testing for HIV.17,18 The authors however also
highlighted the need for ongoing training, monitoring,
and review of rapid HIV testing methods. 17,18,19

Department of Health outlined requirements for providerinitiated counselling and testing (PICT) services in all
healthcare facilities.21 This could also be extended to the
dental workplace.

According to WHO, “scaling up VCT is a public health
and human rights imperative and must be linked to extensive efforts to achieve universal access to comprehensive HIV prevention, treatment, care and support”.20:p.4
In line with WHO’s recommendation, the South African

This is further supported by Bassett et al. who reported that routine voluntary HIV testing was able to identify
nearly five times as many new cases per week.22 Hence,
early diagnosis of HIV is essential for the improvement
of treatment outcomes.23 Vulnerable groups including chil-
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dren should not be excluded in the HIV screening and
testing strategies. According to Mohamed et al., a high
prevalence of dental caries (78.8%) and an unmet treatment need of 90.4% were recorded among children with
HIV/AIDS that visited the dental clinic in the Western
Cape.24 This again highlights the role that oral health care
workers can play in HIV detection. Therefore, health planning in the district should include opportunities for oral
health care to be integrated into HIV education and clinical management such as early diagnosis of HIV.4 These
initiatives could contribute to strengthening the health
system’s response to HIV infections in the district and in
the province.
The majority of participants (66%) indicated willingness to
implement HIV counselling and testing in their dental
workplace. This study finding is consistent with many
international studies.13,25,26,27 An Australian study showed
that the majority of dentists surveyed, supported rapid
HIV testing in the dental workplace, with a large number
of dentists advocating for immediate availability of rapid
HIV testing.25
Similarly, a study by Abe, Kolude and Adeyemi, suggested that Nigerian dentists acknowledged the dental workplace as being an extended platform for HIV testing and
were optimistic about incorporating HIV testing into the
dental setting, as well as expressed their willingness to
undergo training for HIV testing.13 Pollack et al. found
that dentists supported the importance of annual HIV
testing for high risk individuals and expressed willingness
to perform screening and testing for HIV.26 Hutchinson et
al. reported that rapid HIV testing was advocated when
this service was within the scope of the dental practitioners’ training.27
The present study indicated that the majority of participants (76%) were comfortable treating a suspected HIV
positive patient and 81% of the participants did not feel
at risk for contracting the disease. Conversely, an Indian
study found that only 60.7% of dentist participants were
willing to treat HIV positive patients and 70.4% of the participants reported to be placed at an increased personal
risk when treating suspected HIV positive patients.28
One possible reason for this reported difference could be
the inherent practitioner attitudes and beliefs around HIV.
Additionally, strategies such as the National Strategic
Plan 2017-2022 and UNAIDS 90-90-90 could play a role
in increasing practitioner and public awareness of HIV.29,30
More research is required in this area to fully understand
how practitioner beliefs and attitudes could influence their
perceptions of risks related to HIV.
While the majority of participants in this study recognized the benefits of opportunistic HIV testing in the dental workplace, some barriers were also reported. These
included: lack of appropriate training and skills in HIV
counselling and testing and no clear guidelines on remuneration and support from the KwaZulu-Natal Department of Health. These findings are similar to other
studies that reported oral health care workers from the
private dental sector were less likely to implement HIV
testing in the dental workplace due to lack of counselling skills, resources, time constraints and perceptions

that these services were not relevant within the scope
of dentistry.31,32 A study by Siegel et al. suggested that
dental practitioners were less likely to implement HIV
testing in the dental setting due to the following reasons:
liability for incorrect results, offending or upsetting patients, HIV testing as a procedure not within the dental
scope, low acceptance of HIV testing in dental workplace,
potential negative impact on the private dental practice, inadequate reimbursement, cost and time.18 Abe et
al. added that lack of interest in HIV testing in the dental workplace was possibly linked to poor understanding
of rationale behind rapid HIV testing, lack of insurance
coverage (medical aid), and further cautioned that policy
statements should come from governing authorities and
not oral health care workers. 13
Overall, this study indicated that oral health care workers’
knowledge and training regarding HIV testing were inadequate. There was very little evidence to suggest that oral
health workers actually provided HIV testing in the dental
workplace. However, oral health care workers’ attitudes
and perceptions towards implementing HIV testing to the
dental workplace was one of optimism and willingness.
A suggestion to improve HIV testing in dental settings in
eThekwini district could include the development an oral
health HIV testing policy to guide such services in both
the public and private dental sectors. However such policy development should involve all stakeholders to ensure
inclusiveness in decision making and practitioner buy-in.
Oral health policy and planning in the district and province could glean from best practices in HIV counselling
and testing services in other countries and adapt these
to local settings.8 From an educational perspective, training on HIV testing and counselling could be incorporated into the undergraduate dental curricula so as to better
prepare dental graduates. Similarly refresher courses on
voluntary HIV testing and counseling could be offered as
part of continuing professional development for practitioners. In this way, patients could have increased accessibility to HIV testing and counselling with appropriate referral pathways for management and care. Simultaneously,
oral health care workers could play more meaningful
roles in addressing the HIV pandemic.
Study limitations
The study provided valuable insight into oral health care
workers’ knowledge, attitudes and practice of HIV testing,
but some limitations were noted. The study focused exclusively on oral health care workers in the eThekwini district
thus the generalizability of the study findings are limited.
More research is required on a larger scale (national level)
to further explore oral health care workers’ knowledge, attitudes, perceptions towards HIV testing and counselling.
It would be important to understand the interplay between
oral health care workers’ HIV knowledge and training and
social and cultural norms that influence oral health care
workers’ attitudes and perceptions towards HIV testing.
Over-reporting could have also been present with regards to oral health care workers’ HIV testing practices.
This observation is consistent with findings by Singh and
Pottapinjara, and Ahamed et al. who also suggested that
self-reported data could be over or under-reported in an
effort to conform to social desirability.33,34
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CONCLUSION
The results indicated that oral health care workers’ HIV
testing knowledge and practice of HIV testing is suboptimal. The majority of participants indicated not having training or skills in pre- and post-test HIV counselling
and testing, but were generally optimistic towards offering HIV testing and counselling in the dental workplace.
More guidance and direction are required from the KwaZulu-Natal Department of Health to operationalize such
services.
Acknowledgement
Dr NR Maharaj, (Department of Health) for his guidance
and input.

References
1. UNAIDS. HIV and AIDS in South Africa. Avert Organization.
2019 [cited 16 September 2020]. Available from: https://www.
avert.org/professionals/hiv-around-world/sub-saharan-africa/
south-africa.
2. Low M, MacDonell S. Graphs that tell the story of HIV in South
Africa’s provinces. Spotlight. 2019 [cited 16 September 2020].
Available from: https://www.spotlightnsp.co.za/2019/08/05/
graphs-that-tell-the-story-of-hiv-in-south-africas-provinces/.
3. National Department of Health of South Africa. National HIV
Testing Services Policy: 2016. 2015; 23.
4. Campo J, Cano J, del Romero J, et al. Role of the dental
surgeon in the early detection of adults with underlying HIV
infection/AIDS. Med Oral Patol Oral Cir Bucal. 2012; 17(3).
5. Galane M. Knowledge, attitude and practices regarding HIV/
AIDS among dental students at Medunsa oral health centre.
University of Limpopo; 2012.
6. Coogan MM, Greenspan J, Challacombe SJ. Oral lesions in
infection with human immunodeficiency virus. World Health
Organization Bulletin. 2005; 83(9): 700 - 6.
7. Berberi A, Aoun G. Oral lesions associated with human immunodeficiency virus in 75 adult patients: a clinical study. Journal
of the Korean Association Oral Maxillofacial Surgeons. 2017;
43(6): 388.
8. Bradley ELP, Vidot DC, Gaul Z, Sutton MY, Pereyra M. Acceptability of oral rapid HIV testing at dental clinics in communities
with high HIV prevalence in South Florida. PLoS One. 2018.
Available from: https://doi.org/10.1371/journal.pone.0196323.
9. Austin C. Rapid HIV Testing in the Dental Office. DentistryiQ.
2009. Available from: http://cdeworld.com/courses/20185-Rapid_HIV_Testing_in_the_Dental_Office.
10. Santella A, Conway DI, Watt RG. The potential role of dentists in HIV screening. British Dental Journal. 2016; 220(5):
229-33.
11. Bhayat A, Yengopal V, Rudolph M. Predictive value of group
I oral lesions for HIV infection. Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology and Endodontology. 2010; 109(5):
720-3.
12. Agbelusi GA, Eweka OM, Umeizudike KA, Okoh M. Oral manifestations of HIV. IntechOpen. 2013. doi: 10.5772/52941.
13. Abe E, Kolude B, Adeyemi B. HIV testing in dental practice:
perception and attitude of dentists in Southwestern Nigeria.
African Journal of Medicine and Medicinal Science. 2014;
43(1): 201-8.
14. Parish CL, Siegel K, Liguori T et al. HIV testing in the dental
setting: perspectives and practices of experienced dental
professionals. AIDS Care. 2017; 30(3): 347-52.
15. Gumede S. Knowledge, Attitudes and Perceptions of Health
Care Users Towards HIV Self-Testing At Selected Gateway
Clinics At eThekwini District, Kwazulu-Natal. AIDS Research
and Treatment. 2017; 15(1):103-9.

RESEARCH
16. Ramphoma KJ, Naidoo S. Knowledge, attitudes and practices
of oral health care workers in Lesotho regarding the management of patients with oral manifestations of HIV/AIDS. SADJ.
2014; 69(10):446,448-53.
17. Moodley D, Moodley P, Ndabandaba T, Esterhuizen T. Reliability of HIV rapid tests is user dependent. South African Medical Journal. 2008; 98(9): 707-11.
18. Siegel K, Abel SN, Pereyra M, et al. Rapid HIV testing in dental
practices. Am J Public Health. 2012; 102(4): 625-32.
19. Mwisongo A, Peltzer K, Mohlabane N, Tutshana B. The quality
of rapid HIV testing in South Africa: An assessment of testers’
compliance. African Health Sciences. 2016; 16 (3): 646-54.
20. WHO. Scaling up HIV testing and counselling in the WHO
European Region as an essential component of efforts to
achieve universal access to HIV prevention, treatment, care
and support policy framework. 2010: 4.
21. Hansoti B, Hill SE, Whalen M, et al.. Patient and provider attitudes to emergency department-based HIV counselling and
testing in South Africa. South African Journal of HIV medicine.
2017; 18(1).
22. Bassett IV, Giddy J, Nkera J, et al. Routine Voluntary HIV Testing in Durban, South Africa: The experience from an outpatient
department. Journal of acquired immune deficiency syndromes.
2007; 46(2): 181- 6.
23. Dimba EAO, Yengopal V, Joshua E, Thavarajah R, Balasundaram S. Access and management of HIV-related diseases in
resource-constrained settings: a workshop report. Oral Diseases. Wiley Online Library. 2016; 22 (S1):206-210.
24. Mohamed N, Mathiba OP, Mulder R. Oral status of HIV-infected
children aged 12 years or younger who attended a Paediatric
Infectious Diseases Clinic in Cape Town. Clinical and Experimental Dental Research. 2019; 6(1): 75-81.
25. Santella AJ, Schlub TE, Schifter M, Tolani M, Hillman RJ. Australian dentists’ perspectives on rapid HIV testing. Australian
Dental Journal. 2015; 61(3).
26. Pollack HA, Pereyra M, Parish CL, et al. Dentists’ Willingness
to Provide Expanded HIV Screening in Oral Health Care Settings: Results From a Nationally Representative Survey. American Journal of Public Health. 2014; 104(5): 872 - 80.
27. Hutchinson MK, van Devanter N, Phelan J, et al. Feasibility of
implementing rapid oral fluid HIV testing in an urban University
Dental Clinic: a qualitative study. BMC Oral Health. 2012; 12(1).
28. Dhanya RS, Hegde V, Anila S, et al. Knowledge, Attitude, and
Practice towards HIV Patients among Dentists. J Int Soc Prev
Community Dent. 2017; 7(2):148-53.
29. South African National Aids Council (SANAC). The National
Strategic Plan (NSP) 2017- 2022. 2016.
30. [cited 22 September 2020]. Available from: http://nsp.sanac.
org.za/.
31. UNAIDS. Ending Aids: Progress Towards the 90-90-90 Targets.
Joint United Nations Programme on HIV/AIDS. 2017. [cited
22 September 2022] Available from: https://www.unaids.org/
en/resources/documents/2017/20170720_Global_AIDS_update_2017.
32. Patton L, Santos V, McKaig R, Shugars D. Education in HIV
risk screening, counseling, testing, and referral: survey of U.S.
dental schools. Journal of Dental Education. 2002; 66(10):
1169-77.
33. Greenberg BL, Glick M, Julie FH, Kantor ML. Dentists’ attitudes toward chairside screening for medical conditions. Journal
of the American Dental Association. 2010; 141: 52-62.
34. Singh S, Pottapinjara S. Dental undergraduate students’
knowledge, attitudes and practices in oral health self-care:
A survey from a South African university. African Journal of
Health Professional Education. 2017; 9(2): 83-7.
35. Ahamed S, Moyin S, Punathil S, et al. Evaluation of the oral
health knowledge, attitude and behavior of the preclinical and
clinical dental students. Journal of International Oral Health.
2015; 7(6): 65-70.

<

11

new

SENSITIVIT

W

No.1 DENTIST RECOMMENDED BRAND FOR SENSITIVE T
*GFK New expert performance tracking 2018.

For any product safety issues, please contact GSK on +27 11 745 6001 or 0800 118 27
Trademarks are own or licensed by the GSK group of companies.

TY & GUM

With clinically proven Dual relief

TEETH*

74.

14

>

CASE REPORT

http://dx.doi.org/10.17159/2519-0105/2021/v76no1a2

The SADJ is licensed under Creative Commons Licence CC-BY-NC-4.0.

Orthodontic repositioning of
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ABSTRACT
Intrusive luxation of permanent teeth is one of the most
serious traumatic dental injuries involving damage to the
gingival tissue, periodontal ligament, cementum, bone and
to the neurovascular supply of the pulp. In addition to disruption of normal tooth development and eruption, it can
also lead to pulpal necrosis, root resorption and marginal
bone loss. Based on the extent/severity, intrusion maybe
classified into mild (<3 mm), moderate (3-6 mm) and severe
(>6 mm).
Available techniques for managing intrusive luxation include a wait-and-watch approach to allow for spontaneous re-eruption, orthodontic traction and surgical repositioning. The type of treatment approach employed
depends upon the stage of root development, severity
of intrusive luxation and the presence or absence of alveolar fractures.
It is difficult to predict reliable outcomes with these approaches, since the presence of variables such as the
severity of intrusion, associated crown/root fracture, stage
of root development and presence of alveolar fractures
may alter the prognosis.
The present article presents a series of three cases with
intrusive luxation of permanent incisors successfully treated using an interdisciplinary approach involving orthodontic traction along with endodontic rehabilitation.
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INTRODUCTION
Intrusive luxation of permanent teeth, comprising 0.3 to
2.0% of traumatic dental injuries in permanent dentition,1
is a severe dental injury that may cause extensive damage to the tooth and periodontium leading to the disruption of pulpal blood supply, crushing of periodontal
ligament (PDL) with stripping away of cementum & PDL,
and trauma to the surrounding alveolar bone.
Intrusion may also result in a disruption in the normal tooth
development and eruption, root resorption and marginal bone loss.2-5 According to the Royal College of Surgeons of England, intrusion can be classified into mild
(<3 mm), moderate (3-6 mm) and severe (>6 mm) types.6
Treatment modalities employed for intrusive luxation include: 1). Waitful watching for spontaneous re-eruption,
2). Surgical repositioning, or 3). Orthodontic repositioning.
Since the contemporary literature has very few studies
with a limited number of teeth involved, consensus regarding the outcome of the three treatment approaches
is divided. Also, it is difficult to predict reliable outcomes
with these treatment approaches since the presence of
other variables such as severity of intrusion, associated
crown/root fracture, stage of root development and presence of alveolar fracture may affect outcomes.7
There is a general agreement that intruded immature teeth
should be allowed to erupt spontaneously.4,5,8 Variations
in the recommended duration of waiting for spontaneous
re-eruption exist in literature, with Al Badri et al.5 recommending 2 weeks, Stewart et al.8 4 weeks and International Association of Dental Traumatology (IADT) guidelines9 recommending a few weeks.
Spontaneous re-eruption following injury is unpredictable and relying on it can be over optimistic.7 In case of
severe intrusion, delayed repositioning leaves the root in
close contact with the alveolar bone which facilitates replacement root resorption and ankylosis.10,11,12 Moreover,
associated complications such as external root resorption
and loss of marginal bone support may further complicate the treatment progress. Incidence of pulp necrosis
and root resorption in 63% of the teeth with open apex
and 100% of teeth with closed apex has been reported
with spontaneous re-eruption.10
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Surgical repositioning is useful as it releases peri-radicular
compression areas and removes the bacteria contaminated crown surface from its position in the socket.4 However, this approach, at the same time, leaves the intruded
tooth with insufficient supporting alveolar bone and PDL,
thereby resulting in an unaesthetic outcome.10
On the other hand, orthodontic repositioning is a more biologically sound method of repositioning the tooth, though
it may not be superior to surgical repositioning. 2,4,13 It
offers the advantage of causing less marginal bone loss
and facilitates better gingival and periodontal healing.
Orthodontic repositioning is suggested when no spontaneous re-eruption is observed within few weeks or when
a mature tooth has been intruded 3-7mm or an immature tooth has been intruded more than 7 mm. 9
There is increasing evidence that orthodontic repositioning methods have improved outcomes,8,14 are more conservative, with a lower associated risk of ankylosis and
other complications.10 Coronal migration of the periodontium occurs during slow orthodontic extrusion using light
forces, as the tension of the periodontal fibers is delivered
directly to the bone. Institution of orthodontic treatment
also precludes the need for local anesthetic in an already
fearful child.
If roots are fully formed or nearly so, root canal treatment is sought necessary in addition to both surgical and
orthodontic repositioning.8,15
The present case series demonstrates three cases of intrusive luxation of permanent incisors successfully managed by orthodontic repositioning, followed by endodontic
therapy.

CASE REPORT
Case 1
A 9-year old boy reported to the Department of Paediatric Dentistry, ESIC Dental College, Delhi with an injury to
the chin (Fig. 1). The patient gave a history of trauma to
the chin following a fall from the stairs 2 weeks back.
There was history of bleeding from oral cavity and difficulty in breathing.

Fig. 1
Figure 1. Case 1 - Pretreatment frontal
photograph.

Clinical examination revealed intrusion of 11, 12, 21 &
22 with anterior open bite, bunched up and painful gingival tissue in relation to 11 & 21 and obstruction of nasal
airway because of encroachment of the nasal passage
(Fig. 2).
The patient reported pain on percussion of the intruded
upper right and left incisors. Radiographic examination including an IOPA X-ray and OPG revealed that the roots
of the intruded teeth were more than 2/3rd formed with
an immature apex (Fig. 3A-C). The 3-dimensional conebeam computed tomography (CBCT) images confirmed
that the dislocated 11 and 21 had penetrated the floor
of the nasal cavity with resulting superior displacement
of the fracture segment (Fig. 4). No associated crown or
root fracture was observed. CBCT also revealed bilateral hypertrophy of inferior nasal turbinate and a right subcondylar fracture with medial displacement of fractured
condylar head (Fig. 4).
It was decided to initiate orthodontic repositioning of
the intruded teeth. Since the patient was in mixed dentition, a 2 x 4 appliance (0.022-inch x 0.028-inch slot
MBT prescription) was placed in the maxillary arch.
Alignment and leveling was initiated using superelastic
0.012-inch Nickel-Titanium (NiTi) arch wire for a period
of 4 weeks (Fig. 5A). Repositioning of incisors continued with light orthodontic force (approx. 40g) applied
with the help of an elastomeric thread tied to two helices on a stabilizing 0.016 x 0.022-inch SS arch wire,
which in turn prevented any arch deformation due to
reactionary forces (Fig. 5B). The following sequence of
arch wires was used to level the arch: 0.018-inch NiTi
wire, 0.016 x 0.022-inch SS wire, followed by 0.018 x
0.025-inch SS wire during stabilization phase (Fig. 5C)
After 7 months of active treatment, debonding was done
and a Hawley’s appliance was delivered to be used as
a retainer for one year (Figs. 6, 7 & 8). The patient was
satisfied with his clinical appearance at 4 years post injury follow up (Fig. 9A, B). However, the IOPA X-ray taken
at 4 years follow-up revealed root resorption with narrowing of canals of 12 & 22 and periapical pathology
in relation to 11 & 21 (Fig. 9C). Endodontic treatment
was then performed in 11, 12, 21 & 22 (Fig. 9D).

Fig. 2A

Fig. 2B

Fig. 2C

Fig. 2C

Figure 2. Case 1 - Pretreatment intraoral photographs showing traumatic intrusion of 11, 12, 21 & 22
with anterior open bite.
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Fig. 3A

Fig. 3B

Fig. 3C

Figure 3. Case 1 - Pretreatment radiographs: A. IOPA of left central and lateral incisors. B. IOPA of right central and lateral incisors. C. OPG.

Fig. 4B

Fig. 4A

Fig. 4C

Figure 4. Case 1 - Pretreatment CBCT scan showing intrusion in nasal cavity and right subcondylar fracture.

Fig. 5A

Fig. 7A

Fig. 7B

Fig. 5B

Fig. 5C

Fig. 6

Fig. 7C

Figure 5. Case 1 - Treatment progress photographs:
A. Alignment using 0.012” NiTi wire. B. Progression of incisors
repositioning. C. Leveling in progress.
Figure 6. Case 1 - Post treatment photograph depicting good
smile esthetics.

Fig. 8A

Fig. 7D

Figure 7. Case 1 - Post-treatment intraoral photographs showing wellaligned incisors.

Fig. 8B

Figure 8. Case 1 - Post treatment radiographs: A. IOPA. B. OPG.
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Fig. 9B

Fig. 9A

Fig. 9C

Fig. 9D

Figure 9. Case 1 - Four year follow up photographs: A. Frontal smile view.
B. Intraoral frontal view. C. IOPA pre-endodontic treatment. D. IOPA post
endodontic treatment.

Fig. 11A

Fig. 11B

Fig. 11C

Fig. 11D

Fig. 10A

Fig. 10B

Figure 10. Case 2 - Pretreatment posed smile and intraoral anterolateral view.

Fig. 12A

Fig. 12B

Figure 11. Case 2 - Pre-treatment intraoral photographs showing traumatic
intrusion of 11 & 21.

Fig. 13A

Fig. 13B

Figure 13. Case 2 - Treatment progress
photographs: A. Commencement of
traction of 11 and 21 using light force
elastomeric chain onto 0.018” SS
base wire. B. Alignment in progress
using 0.014” NiTi wire. C. Leveling in
progress.

Fig. 14A

Fig. 14B

Fig. 12C
Figure 12. Case 2 - Pre-treatment radiographs:
A. IOPA. B. OPG. C. Spiral NCCT showing intrusion of incisors into the floor of nasal cavity.

Fig. 13C

Fig. 14C

Fig. 14D

Figure 14. Case 2 - Intraoperative radiographs and photographs: A. IOPA showing resorption areas on mesial and distal surfaces of 11 & 21.
B. Resorption defects seen on mesial and distal surfaces of 11 & 21. C. Restoration of defects with biodentine. D. IOPA with biodentine and metapex.
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Case 2
A 9 year old female reported to the Department of
Paediatric Dentistry, ESIC Dental College, Delhi with the
chief complaint of pain in her upper front teeth (Fig. 10).
The patient gave history of fall from bed 2 weeks back
resulting in a fracture of her upper front teeth. She complained of persistent headache post injury. Bleeding from
oral cavity was reported at the time of trauma which
stopped following the application of a pressure pack at
a private clinic. Clinical examination revealed inflamed
gingiva with respect to 11 & 21, while in other areas of
oral cavity the gingiva was pale pink in color (Fig. 10, 11).
Traumatic intrusion and Ellis class II fracture was observed in the maxillary left and right central incisors. IOPA
X-ray and OPG revealed fully mature roots of 11 & 21
(Fig. 12A, B). Spiral non-contrast CT scan (Spiral NCCT)
confirmed the perforation of nasal floor by the intruded
incisors (Fig. 12C).
Orthodontic treatment was initiated using a gingival retraction cord to gain access for bonding lingual buttons
on the labial aspects of 11 & 21. An 0.018-inch SS wire
with 2 helices was used for gradual traction of 11 & 21
using light force elastomeric chain (Fig. 13A). Two weeks
later, once the labial surface of the intruded incisors
was sufficiently visible, MBT brackets were bonded on
11 & 21 and an improved superelastic 0.014-inch NiTi
arch wire was ligated (Fig. 13B).
Root canal treatment was planned for the next sitting.
The patient, however, missed an appointment, and when
she reported 2 months later, the arch was nearly leveled
(Fig. 13C). The IOPA X-ray revealed small areas of external resorption in the cervical area of crown and roots
of 11 & 21 (Fig. 14A).
Root canal access was gained in 11 & 21, and calcium
hydroxide paste (Metapex; Meta Biomed Ltd, Cheongju,
Chungbuk, Korea) was placed in the canals. It was decided to restore the cervical resorption areas and a mucoperiosteal flap was raised and granulation tissue was
removed from cervical areas of these teeth (Fig. 14B).
Biodentine was used for restoration of the cervical defects
(Fig. 14C). An 0.016 x 0.022-inch SS wire was used
during the stabilization phase, during which endodontic
treatment was completed (Fig. 14D). After 8 months of
active treatment, the arch was debonded and a Hawley’s
retainer was delivered (Fig. 15). Clinical outcome was stable
and no further resorption was seen at 2 years follow-up
(Fig. 16).
Case 3
A 10-year old boy reported with history of trauma from
a classroom bench in school one week back (Fig. 17).
On clinical examination, 22 & 23 were found to be intruded with 22 showing severe intrusion (>7 mm) (Fig. 18).
OPG confirmed intrusion and revealed a partially immature root apex of 22 and wide-open root apex of 23
(Fig. 19). It was decided to commence orthodontic traction to correct intrusion after waiting for one more week.

A lingual button was bonded on to the palatal aspect e
of 22 as adequate space was not available on the labial
surface. A base arch wire of 0.017 x 0.025-inch SS was
used with ligated overlay wire of 0.014-inch NiTi (Fig. 20A).
Once 22 had been sufficiently extruded, an MBT bracket
was also bonded on 22.
Further alignment and leveling progressed with 0.016-inch
NiTi wire, 0.016 x 0.022-inch NiTi wire and finally with an
0.018 x 0.025-inch SS wire (Fig. 20B). Similarly, bonding
was done in the lower arch and a normal progression of
continuous arch wires was used to level, align, and coordinate the arches.
During the course of orthodontic traction, apical root
resorption was observed in 22 (Fig. 20C). Endodontic
access was gained in 22 and metapex was placed in
the canal (Fig. 20D, 21A). Once continuous lamina dura
was discernable, the canal was obturated with guttapercha (Fig. 21B, C). Four years follow-up shows no
further root resorption along with good occlusion & aesthetics (Fig. 22).

DISCUSSION
In spite of being widely and more closely studied as compared to other injuries, intrusive luxation often poses a
management and prognostic challenge to the clinician as,
till date, there is lack of consensus on how to best treat
an intrusive injury. Various factors that govern the prognosis of intrusive luxation include: the extent of root development, patient’s age, degree (severity) of intrusion,
tooth type, presence of gingival laceration, number of
intruded teeth and associated crown/root fractures.
Root fractures may be infrequently associated with intrusion, with the documented incidence of about 1.4%.16
Presence of an associated root fracture tends to neces
sitate additional management such as reduction of the
coronal fragment and rigid splinting for a period of 3
months; and/or intra-radicular splints in the form of metal
pins in cases of pulp necrosis. 17 Of all the factors affecting prognosis, severity of intrusion is considered to
be the most critical.7,18,19 Intrusions up to 3 mm have been
shown to have excellent prognosis, whereas intrusions
> than 6mm have poor prognosis with greater chances
of pulp necrosis and inflammatory root resorption.
Utilization of CT/ CBCT scans with 3-dimensional reformations in such cases aids in exact localization and visualization of the intrusive injury, particularly root fractures, lateral luxation, nasal floor perforation and any
associated complications affecting the temporomandibular joint.
In case 1, severe traumatic intrusion (both central incisors intruded > 5 mm) with the involvement of multiple
teeth was observed. Since the patient reported two weeks
after the injury along with an associated complaint of difficulty in breathing, orthodontic repositioning was commenced immediately.
Hence the possibility of formation of a bony bridge of
ankylosis following trauma11 was avoided and good periodontal healing with adequate bone support was achieved.
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Fig. 15B

Fig. 16B

Fig. 15A

Fig. 15C

Fig. 16A

Fig. 15D

Fig. 16C

Fig ure 15. Case 2 - Post-treatment posed smile and
intraoral photographs.

Fig. 17
Figure 17. Case 3 - Pretreatment posed
smile photograph.

Fig. 19
Figure 19. Case 3 - Pretreatment OPG.

Fig. 16D

Figure 16. Case 2 - Two year follow up photographs showing
stability of achieved results.

Fig. 18A

Fig. 18B

Fig. 18C

Fig. 18D

Figure 18. Case 3 - Pretreatment intraoral photographs showing intruded lateral incisor and
labially displaced canine.
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In Case 2, since both the incisors had mature apices,
and the extent of intrusion was about 5 mm, treatment
was started immediately in accordance with the IADT
guidelines.9
These two cases demonstrating complete penetration into
the nasal cavity (Case 1 & 2) were thus treated with orthodontic extrusion and good results were obtained.
In Case 3, demonstrating immature apices in 22 and 23,
orthodontic extrusion was initiated after waiting for one
more week 9 and continued root formation was observed during the course of orthodontic treatment. However,
some apical root resorption was observed in 22 which can
be attributed to the higher severity of intrusion (>7mm)
as compared to 23. As was also observed in Case 1,
a severe degree of intrusion may be the cause of root
resorption.
Root resorption tends to occur more frequently in teeth
with more complete root development.1,20 In Case 2, during
the course of orthodontic traction, some resorption defects were observed in cervical region of crown and root,
which may have developed as a result of damage to
the periodontal ligament, orthodontic forces or the severe
injury itself.
Endodontic considerations
Disruption of pulpal blood supply is a major concern in
intruded teeth which can lead to pulp necrosis unless
revascularization takes place. A strong association has
been reported between the width of apical foramen and
the chance of revascularization.1,21 Hence no endodontic
treatment was performed in case 1 & 3. However, once
root resorption was observed in 22 of Case 3 and root
resorption with periapical pathology in Case 1, the endodontic treatment was initiated, and further root resorption avoided. Root canal therapy using a temporary filling
with calcium hydroxide is recommended9 because of its
ability to arrest the ongoing resorption process.22
In teeth with mature apices, the higher incidence of pulp
necrosis following intrusion necessitates earlier removal
of pulp to prevent infection and inflammatory root resorption.8 Thus endodontic treatment was planned in Case 2
as soon as the access could be gained, but the patient
missed an appointment and treatment was thus delayed.
The ideal time of maintenance of calcium hydroxide dressing in the canal is not established in literature. It can be
applied for a long term (upto 6 months) to ensure periodontal health prior to final root canal filling.22 Ebeleseder
et al.20 support a period of 6-9 months while de Alencar
et al.18 suggest its maintenance till PDL is re-established
and intact lamina dura is seen. Calcium hydroxide should
be changed periodically.18 Once radiographically intact
lamina dura was observed in present cases, teeth were
obturated with gutta percha.
Orthodontic considerations
Orthodontic management of intruded teeth using extremely light forces, as performed in above cases, facilitates
more biological repositioning as compared to surgical re-

positioning. Use of self-etch primer instead of the traditional method of acid etch, wash and bonding, reduces
the necessary steps and time required for bonding, thereby making it easier to maintain a blood free zone for
placement of brackets.
Self-ligating brackets may be an alternative option as
these brackets can be opened or closed gently without
creating additional stresses on the teeth, thus reducing
the patient’s discomfort. In addition, use of improved
superelastic NiTi wires provide light consistent forces
and allows easy displacement into brackets. 23 During
alignment of severely intruded teeth, placement of superelastic NiTi wire piggyback over a rigid rectangular stainless-steel base wire helps prevent any arch deformation
due to reactionary forces. More so, adherence to simple
biomechanical principles is crucial for securing acceptable
treatment outcomes.

CONCLUSION
Interdisciplinary approach involving a combination of appropriate orthodontic mechanics and endodontic treatment helped achieve clinically esthetic and functionally
acceptable outcomes in the above-mentioned cases. The
guidelines available in literature should be followed but
with the provision to individualize the treatment plan as
per the requirement of each particular case.
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ABSTRACT
Aim
This study compared the transportation and centering
ability of ProTaper Next (PTN) and WaveOne Gold (WOG)
files in curved permanent teeth using micro-computed
tomography (µCT).
Methodology
Twenty-four molar teeth with curved roots were divided
randomly into two equal groups. The root canals of one
group was prepared using PTN files, and the other using
WOG files. Pre-instrumentation and post-instrumentation
µCT imaging were taken for all the teeth. The dentine
thickness of the pre-and the post-instrumentation cross
sections was measured at eight different points at three
levels: 3, 5 and 7mm from the apex, by two dentists
using image analysis software. The data were analysed
using one-way ANOVA, at a 5% significance level.
Results
The transportation in both groups was within the range
accepted in the literature. The WOG file exhibited sigAuthor affiliations:
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nificantly less root canal transportation compared with
the PTN file (p=0.001). The WOG file showed a significantly (p<0.001) higher mean centering ratio of 0.4286
when compared to that of PTN at 0.2448.
Conclusions
Using a novel technique to measure canal transportation,
this study found that the WOG and PTN systems were
both suitable for preparation of curved molar root canals,
but the WOG showed significantly less canal transportation and better centering ability than the PTN system.
Keywords
Centering ability, Protaper Next, root canal transportation,
WaveOne Gold.

INTRODUCTION
Biomechanical preparation of the root canal should result
in a tapered preparation that maintains the original path
of the canal.1 This is particularly pertinent in the apical
third of curved canals because of the propensity to straighten the canal and the development of complications
like, ledge formation, zipping, perforation and root canal
transportation.2,3
Root canal transportation and centering ability measurements have been used to compare filing systems and
techniques. 4-6 Root canal transportation is defined as
“Removal of canal wall structure from the outside curve
in the apical half of the root canal due to the tendency of
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files to restore themselves to their original linear shape
during canal preparation; may lead to ledge formation
and possible perforation”. 7
A centred root canal preparation is another way to express
an ideal root canal preparation without transportation.
However, it must be kept in mind that the sole use
of this method is flawed as it does not account for
total circumferential transportation but only transportation
in certain directions. The centering ability of a file is its
ability to keep centred in the canal during instrumentation
and is important for ideal root canal enlargement and
to avoid weakening of root canal structure.8 While root
canal transportation is usually measured in millimetres or
micrometres, centering ability is measured using a ratio
of 0 to 1. A centering ratio of 1 indicates perfect centering ability whereas, a ratio closer to zero indicates that
the root canal wall was unequally prepared.
Over the years, manufacturers of nickel-titanium (NiTi) file
systems have introduced various changes to the metallic
structure and the designs of the files in order to improve
their performance. Different cross sectional and longitudinal designs were produced to minimize apical transportation and to achieve a faster and more predictable canal
preparations. These improvements include changes in
design, metallurgy, and even the motion which the file
is driven with.
ProTaper Next (PTN) file system (Dentsply Tulsa Dental
Specialties, USA) is made from M-Wire; a thermo-mechanically treated NiTi metal. PTN was introduced in 2013
and is a continuous rotation system. It contains three
crystalline phases: martensite, R-phase, and austenite9
and has shown improved cyclic fatigue resistance in comparison with conventional NiTi alloys.10 The main characteristic of PTN files is that the centre of the file
mass is offset, which is claimed to provide a number of
advantages, not least of which is the ability to prepare
a size of canal that would otherwise require larger and
stiffer files.11,12 PTN files showed competitive results when
compared to other file systems in some studies.13,14
The WaveOne Gold (WOG) reciprocating file system (Dentsply Maillefer, Switzerland) was launched in 2015. After
having established an effective glide path, a single file is
required to shape the entire canal (in most cases, according to the manufacturer). The files have an off-centred
parallelogram cross-section similar to PTN. WOG files
have significantly greater flexibility and resistance to torsional stress compared to Reciproc (VDW, Germany) and
Twisted File Adaptive (Kerr Endodontics, Glendora, Orange,
CA, USA).15
Recently, methods to measure root canal transportation
involving micro-computed tomography (µCT) and conebeam computed tomography (CBCT) have become popular.13,16-19 Whilst CBCT produces 3-D images, the spatial resolution is considered to be inferior to µCT which
conserves specimens and provides 3-D high resolution
images.20,21
The aim of this study was to compare the root canal
transportation and centering ability produced by the WOG
reciprocating file system and PTN filing system in root

canal treatment using µCT scans. The study uses a novel
eight points measurement technique modified from Gambill
et al.4 to measure the amount of canal transportation at
three different levels along the length of the root canal.

Material and methods
24 extracted maxillary and mandibular first molars with
complete root apices were randomly divided into two
groups: PTN and WOG. The mesiobuccal and distobuccal roots of maxillary first molars, and the mesiobuccal
and mesiolingual root canals of mandibular first molars
were used, if they had roots with separate root canals and
root canal curvatures of between 20 and 40 degrees.13
Excluded were calcified root canals, resorbed roots/root
canals, root canals which did not allow a size #8 K-file
to be inserted to the major foramen and those that allowed the passive placement of a #15 K-file to within
1 mm of the major foramen. Teeth with fractured roots
were also excluded as were those with any previous
attempts of endodontic treatment. Ethical clearance for
the use of freshly extracted teeth (which were placed
immediately after extraction in a 37% formalin solution)
was granted by the Human Research Ethics Committee
of the University of the Witwatersrand, South Africa;
certificate number M160262.
Teeth were placed in a Protrain platform (Simit Dental,
supplied by Dentsply, South Africa) and access cavities
of sufficient size were prepared using round diamond
burs and the Endo Z bur (Dentsply Maillefer, Switzerland).
The canals of selected teeth were explored with a size
#10 K-file (Dentsply Maillefer, Switzerland), which was
advanced passively into the canal until the tip reached
the apical foramen. The working length was established
while using magnification (Zeiss OPMI Pico dental microscope, 31.25X magnification), from a standardised coronal point to the anatomical apical foramen minus 1 mm.
The occlusal surfaces of the teeth were ground down
so that the working length of all teeth was 17 mm.
Schneider’s method was used to measure the curvature
of the root canal, while Pruett’s method was used to
measure radius of root canal curvature.22,23 The angle and
the radius of curvature was calculated using the Digimizer 4 image analysis software (MedCalc Software®).
There-after the teeth were embedded in an acrylic resin
block 25 mm depth x 15 mm x 15 mm. Base plate wax
was used to prevent the acrylic resin from entering the
apical foramen. Pre-instrumentation images were taken
using a Nikon Metrology XTH 225/320 LC Micro-CT scanner at a voxel size of 15 µm, 80 KV and 95 µA.
For all teeth, the glide path was prepared using the ProGlider file (Dentsply Maillefer, Switzerland), according to
manufacturer instructions. The X-Smart™ Plus micromotor (Dentsply Maillefer, South Africa) was used to drive
the files and adjusted for the two file systems. One group
was instrumented using the primary size (25 /.07) WOG
file according to manufacturer instructions and the other
group instrumented using a PTN file X1 (017/0.04) followed by the X2 (025/0.06) file. A #10 K-file was used in
both groups between every step to maintain canal patency.
10 to 12 mg of 17% EDTA (RC-Prep, Premier Dental, USA)
was loaded on every rotary file to lubricate the root canal.
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The individual canals were irrigated with 3 ml of 2.5%
sodium hypochlorite between each rotary file. Each instrument was discarded after use in four canals, but any
instrument that deformed was discarded immediately.
A final irrigation with saline was applied to each root
canal and a post-instrumentation µCT image taken.
Two calibrated assessors compared the pre-and post-instrumentation images using VGSTUDIO MAX 3.0 software
(Volume Graphics GmbH, Germany) by measuring the
canal cross-sections. When the value between the two
raters was different, the mean value of the readings was
taken as a final value.

RESULTS
Three X2 PTN files separated during the study, with no
separation recorded for the WOG files. Since separation
occurred after the full working length had been reached,
the three affected teeth were included in the analysis.
The average curvature of the canals was 26.43° and
26.54° in the PTN group and the WOG group, respectively. The average radius of curvature in the PTN group
was 5.49 mm, and in the WOG group was 5.52 mm.
Root canal transportation and centering ability results
were normally distributed and were analysed using a
one-way ANOVA, using Stata Version 13.1 (Stata Corp
LP, Lakeway Drive, College Station, Texas, USA). Where
there was a statistically significant difference, Tukey's
multiple comparison post-hoc test was performed to
show the site of the difference. A p value of <0.05 was
considered statistically significant.
Canal transportation

A.

B.

Figure 1. (A) Pre-instrumentation image and measurements taken designated A1 to H1 measured to the unprepared canal (red). (B) postinstrumentation image superimposed and the same measurements
taken, designated A2 to H2, measured to the prepared canal (green).

The technique used to measure canal transportation was
modified from Gambill et al. 4 Instead of two measurements, this study used eight measurements (Fig. 1) after
superimposition of pre-and post-instrumentation images.
The root canal transportation and the centering ability
ratio were measured in four directions as the axes A-B,
C-D, E-F and G-H.
All readings were taken at each of the three levels from
the apex (3, 5 and 7 mm from the root apex). The measurements along each axis were recorded and the values
of opposing distances along an axis were subtracted
from each other. A result of zero for the equation (e.g.
(A1-A2) – (B1-B2)) was interpreted as no transportation.
A positive value meant that the direction of canal transportation is in the direction of the first part of the equation and a negative value meant the direction of the
second part of the equation.
A result of up to 0.15 mm was considered acceptable
root canal transportation as most rotary NiTi instruments
produce 0.15 mm or less.24 A result of >0.30 mm at the
apical end was unacceptable transportation25 and values
between 0.15 and 0.30 mm were considered borderline.
In order to determine the centering ability, the ratios of
the measurements along each axis were calculated, and
transposed if necessary to reach a value of between
(A1-A2)
0 and 1. For example if the result of (B1-B2)
was more than
(B1-B2)
1 that meant (A1-A2) must be used instead to obtain a
value between 0 and 1. Hence the formula was a variation as necessary of the following:
CA=

(A1-A2) , (C1-C2) , (E1-E2) , (G1-G2)
(B1-B2) (D1-D2) (F1-F2) (H1-H2)

A result of 1 means optimal centering ability while a result
of zero means no centering ability.

At all levels of measurement, as well as the overall mean
of all measurements, the PTN system was statistically
significantly greater than the WOG system (Table 1).
The frequency and direction of root canal transportation
at each measurement level is shown in Table 2. At the
3mm and 5mm levels, both systems caused greater canal
transportation toward the outside, as compared with the
inside of canal curvature. However, the opposite was true
at the 7mm sections. The PTN system had a lower range
and frequency of samples with no canal transportation (4.2
to 8.3%) than the WOG filing system (8.3 to 33.3%).
Centering ability
The centering ability was significantly different (p<0.0001)
between the two systems, with the WOG system performing significantly better overall, and at each of the three
levels (Table 3). The WOG also showed consistency between the different levels, whereas the PTN system had
significant differences between the 3mm and 7mm levels.

DISCUSSION
The aim of this study was to compare the canal transportation and centering ability produced by a rotary file system, PTN, and a reciprocal file system, WOG, in freshly
extracted permanent molars with severe canal curvature.
In the present study, freshly extracted teeth were used,
since they more accurately mimic the clinical situation.26
µCT scans were used to measure canal transportation
and centering ability at three points along the length of
the canal, representing the apical, middle and coronal
thirds of the canal.
Root canal transportation
The technique that was used to measure root canal transportation was modified from the technique developed by
Gambill et al.4 which was limited to using two measurements along a single plane. Measurement in only one direction may not be able to adequately show the geometric
changes in three dimensions (3D) along the length of the
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canal. This study modified Gambill’s technique to enable
an eight points circumferential analysis that allowed for
an enhanced assessment of the mechanical action of the
file systems.

tine removal over the prepared area is spread evenly by
the instrument. The ability of an instrument to remain centred within the natural canal path during preparation is
essential for adequate enlargement without weakening the
root structure.8 Good centering ability reduces the risk of
transportation, zipping, elbow formation and other preparation errors.

Table 2 shows that transportation was observed to have
occurred circumferentially, and not just in one direction.
This affirms the use of the eight-point measurement technique for assessing canal transportation.

The results of this study concur with the findings by Tambe
et al.31 who demonstrated that the WaveOne (reciprocation) file (Dentsply Maillefer, Switzerland) remained better
centred in the canal than the ProTaper. However, this is
in contrast with McRay et al.17 who showed no significant
difference between WaveOne (reciprocation) file and ProTaper Universal (continuous rotation) (Dentsply Maillefer,
Switzerland). This could be because WaveOne and ProTaper Universal files have similar design, taper and size
and made from the same form of NiTi alloy.

Apical canal transportation of up to 0.15 mm is acceptable and should not be greater than 0.30 mm 24 as it
negatively affects apical sealing. 25 Although the results
of this study show that the PTN system produced more
canal transportation and poorer centering ability compared to the WOG system, the canal transportation
of PTN was within the accepted range and was similar
to that obtained by Silva et al.27 (0.061 to 0.144 mm),
Zhao et al.13 (0.62 mm), and Zanesco et al.14 (0.055 to
0.081 mm). The results for the WOG system in this study
were superior to those reported by van der Vyfer et al.28

There are several possible explanations for the findings of
this study. Zhao et al.13 recognised that the centering ability
is influenced both by the design features of the instruments (size, taper, flexibility, and type of alloy) as well as
the anatomy of the root canal.

This study also confirms the findings from previous studies that the direction of canal transportation in the 3 mm
and 5 mm sections under both systems was predominantly toward the outside curvature, while in 7 mm section
it was toward the inside of the curvature.29,30

The WOG filing system had superior centering ability compared with the PTN filing system, in all three sections
along the length of the root canal. This may be attributed to the following factors:

Centering ability
Centering ability, which indicates whether or not the den-

1. The thermal treatment of the WOG file gives it greater

Table 1. Mean ± standard deviation of all measurement for transportation.
Level of measurement from the apex

System

3mm

5mm

7mm

p-values

Mean

PTN

0.0621± 0.0454

0.0956 ± 0.0753

0.1306 ± 0.9935

p<0.0001

0.0961± 0.0813

WOG

0.0229 ± 0.0240

0.0566 ± 0.0451

0.0931± 0.0922

p<0.0001

0.0575 ± 0.0671

p < 0.0001

p<0.0001

p =0.0073

-

p<0.001

p-values

Table 2. Frequency and direction of root canal transportation at each measurement level of the root canal.
Level

3 mm

5 mm

7 mm

Axis

PTN
Outside

WOG

Inside

None

Outside

Inside

None

A–B

19

(79.2%)

4

(16.7%)

1

(4.2%)

12

(50.0%)

4

(16.7%)

8

(33.3%)

C–D

21

(87.5%)

3

(12.5%)

-

-

14

(58.3%)

6

(25.0%)

4

(16.7%)

E – F*

16

(66.7%)

8

(33.3%)

-

-

5

(20.8%)

15

(62.5%)

4

(16.7%)

H–G

11

(45.8%)

11

(45.8%)

2

(8.3%)

12

(50.0%)

7

(29.2%)

5

(20.8%)

A–B

20

(83.3%)

4

(16.7%)

-

-

15

(62.5%)

9

(37.5%)

-

-

C–D

15

(62.5%)

8

(33.3%)

1

(4.2%)

12

(50.0%)

12

(50.0%)

-

-

E – F*

10

(4.7%)

13

(54.2%)

1

(4.2%)

4

(16.7%)

12

(50.0%)

8

(33.3%)

H–G

17

(70.8%)

6

(25.0%)

1

(4.2%)

15

(62.5%)

7

(29.2%)

2

(8.3%)

A–B

4

(16.7%)

20

(83.3%)

-

-

2

(8.3%)

15

(62.5%)

7

(29.2%)

C–D

3

(12.5%)

21

(87.5%)

-

-

11

(45.8%)

11

(45.8%)

2

(8.3%)

E – F*

7

(29.2%)

16

(66.7%)

1

(4.2%)

13

(54.2%)

8

(33.3%)

3

(12.5%)

H–G

9

(37.5%)

14

(58.3%)

1

(4.2%)

3

(12.5%)

13

(54.2%)

8

(33.3%)

N.B: The E – F (marked with an asterisk *) direction is considered to be neutral. Column labelled none indicates zero transportation.
Table 3. Mean ± standard deviation of all measurement for centering ability.
System

Level of measurement from the apex

p-values

Mean

0.2947 ± 0.2913b

p= 0.0241

0.2448 ± 0.2802

0.4481 ± 0.2938

p= 0.6873

0.4286 ± 0.3254

p=0.0004

-

p<0.001

3mm

5mm

7mm

PTN

0.1858 ± 0.2389a

0.2538 ± 0.2986

WOG

0.4074 ± 0.3442

0.4302 ± 0.3381

p<0.0001

p=0.0002

p-values

Within a row, means without a common superscript differ at P< 0.05. Data are shown as mean ± SD. All the p-values written in bold mean that
the values are significantly different.
a, b

<
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flexibility, allowing the file to follow the root canal anatomy without considerable resistance, and confirms
the findings of Elsaka et al.15 thatthe WOG file had significantly greater flexibility and resistance to torsional
stress compared to Reciproc and Twisted File Adaptive.
2. The use of a single file requires the gradual introduction of the file to the working length, whereby the file
reaches the full working length after the coronal part is
partially prepared.
3. The kinematics of the instruments was originally thought
to play a role in canal transportation, and reciprocal
motion was thought to make the file more centred.32
However, a review of the instrumentation kinematics
of engine driven NiTi instruments showed conflicting
results on the effect of reciprocating instruments on
canal transportation.33 They attribute the conflicting results to different instruments and methodologies of the
respective studies.
This study is in agreement with previous studies that the
Primary size of WOG file has a high cyclic fatigue resistance compared to other Ni-Ti files,34,35 and recommends
the use of the WOG Primary or smaller size file in severely curved root canals to attain superior shaping and centering ability, and to avoid file fracture.
A limitation of this study was that larger sizes of the WOG
files were not tested. Caution must be taken when extrapolating these results to the larger file sizes, as they would
differ in flexibility. Further studies are needed to evaluate
the root shaping ability of the larger sizes of WOG files
due to their differing flexibility.

CONCLUSIONS
The WOG and PTN systems were both suitable for preparation of molar root canals with severe curvature, but
the WOG showed significantly less canal transportation
and better centering ability than the PTN system. This
study recommends the use of a novel technique to measure root canal transportation. This technique enables an
improved eight point circumferential analysis of the prepared canals.
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INTRODUCTION

Clinical relevance of debris extrusion

The primary cause of a periapical inflammatory lesion is
intra-radicular microbial infection.1 Prevention and elimination of apical periodontitis is achieved through successful
endodontic treatment.2 Endodontic treatment is designed
to maintain and restore the health of the periapical tissues
and prevent periapical disease. It may be defined as the
combination of mechanical instrumentation of the root
canal system with bactericidal irrigation and obturation
with an inert material.3,4

During chemo-mechanical preparation, dentinal chips,
pulpal fragments, necrotic debris, irrigants and microorganisms may be inadvertently disseminated from the
root canal into periapical tissues,8 resulting in postoperative complications such as periapical inflammation,
postoperative pain and delayed healing.9-10

Technically, the goal of instrumentation and irrigation is to
debride and entirely remove infected tissue debris from the
root canal system and create a uniform conical shape that
allows medicament delivery and adequate obturation.4,5
Microbiologically, the goal of instrumentation and irrigation is to eliminate micro-organisms, reduce their survival
in the root canal system and neutralise any antigenic
potential of the microbial components remaining in the
canal.4,6,7
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The amount of material extruded through the apical foramen is one of the main concerns when using an instrumentation technique,11 as periapical extrusion of debris,
dentine mud or microbes is thought to play a role in
postoperative flare-ups and, even more importantly, in
endodontic treatment failures.12-14 The frequency of these
complications is reported to range between 1.4% and
16%.10 Preventing debris extrusion therefore plays a significant role in the course of root canal treatment.15
All instrumentation techniques and files are associated
with apical extrusion of debris (Figure 1); however, the
amount of extruded debris may differ according to the
preparation technique used.8,16,17 The design of rotary files
and the chosen kinematics contributes to accumulating
dentinal debris into the flutes of the preparation instruments and directing it coronally toward the canal orifice,
lessening apical compaction of debris.18 Hence, a more
favourable postoperative course can be obtained by choosing a technique that lessens apical debris extrusion.19,20
Nair et al.21 concluded that all instrumentation techniques
produce apical extrusion of debris even when the preparation is maintained at the apical terminus.

Figure 1. Extrusion of apical debris through root canal foramen during root
canal preparation.
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Instrumentation techniques
Manual techniques
Ruiz-Hubard et al.22 compared conventional step-back instrumentation to crown-down technique in plastic blocks
in both curved and straight canals. The authors found that
less debris were apically extruded using the crown-down
pressure less technique than with step-back instrumentation. McKendry23 found lesser amounts of apical debris
extrusion after using a balanced forced technique, compared with step-back techniques. Similarly, Al-Omari and
Dummer24 found that step-back instrumentation with circumferential filing resulted in the most apical extrusion,
whereas crown-down and balanced force techniques
formed the smallest amount of debris.
Manual vs. rotary techniques
A mutual finding in the aforementioned studies is that a
push-pull canal enlargement action such as filing produces
more apical debris than instrumentation techniques that
incorporate a rotational force. This led to the hypothesis
that engine-driven rotary instruments using the balanced
force technique will produce less debris than hand-filing
techniques, decreasing potential for periradicular tissue
irritation and postoperative sequelae.25 To decrease the
amount of apical extrusion of debris, Del Fabbro et al.26
recommend the use of nickel-titanium (NiTi) instrumentation for root canal therapy.
Similarly, numerous studies report that using K-files for
root canal instrumentation results in more postoperative
pain than does rotary system use. 27-29 However, Çiçek
et al. 30 obtained differing results, concluding that the
modified step-back technique produced less pain in a 48hour period than did rotational and reciprocal preparation
techniques. Arias et al.27 found that although an increased incidence of postoperative pain is anticipated after
manual root canal instrumentation, postoperative pain
after rotary canal preparation is expected to last longer.
Kashefinejad et al.28 observed a significant difference in
postoperative pain when comparing Mtwo (VDW, Munich,
Germany) rotary instrumentation to K-file hand instrumentation. In the rotary group, only 13.3% of patients
required analgesics as opposed to 56.7% in the hand
file group.

A meta-analysis conducted by Sun et al.35 compared a
total of 12 studies on postoperative pain after treatment
with engine-driven rotary and reciprocating instruments.
The authors concluded that multiple rotary-file systems
contributed to a lower incidence of postoperative pain
than did reciprocating single-file systems.
A study by Robinson et al.36 found that multiple rotary-file
systems yielded cleaner canals with less debris accumulation remaining within the root canal than did reciprocating files. Using micro-computed tomography (microCT), this study compared the 3D distribution, quantity,
and density of remaining inorganic debris in the mesial
roots of mandibular molars after instrumentation. An average of 19.5% debris remained in the canal after single-file
reciprocating instrumentation compared to 10.6% with
the multi-file rotary technique, showing that reciprocating
motion leaves more debris within the canal.
Relationship between bacterial extrusion and amount
of debris
A study using a multipurpose analytic approach compared
the levels of apically extruded bacterial and hard-tissue
debris and intracanal bacterial reduction after root canal
preparation. Apical extrusion of bacteria occurred in 90%
for XP-endo Shaper (FKG Dentaire, La Chaux-de-Fonds,
Switzerland) and 81% for Reciproc (VDW).
Intracanal bacterial reduction was greater when using the
XP-endo Shaper. Both reciprocating and continuous rotation techniques produced similar volumes of hard-tissue
debris extrusion. Hard-tissue debris extrusion was less
frequent than bacterial extrusion and no correlation was
observed between the volume of extruded debris and
counts of extruded bacteria.37
These contradictory findings justify the need for further
investigation of widely used systems.11 Although all instrumentation techniques appear to force intracanal content
through the apex into the periapical tissues,11 the amount
of debris extrusion may differ according to preparation
techniques, kinematics and the design of the rotary file
systems.38-40 Since new instruments and techniques are
saturating the market, evaluation of current practices is
important.

Continuous vs. reciprocating single-file systems
Previous studies on postoperative pain have reported inconsistent results from the use of continuous rotary systems and reciprocating systems.20,31-33 In analysing postoperative pain, three different studies opted for One
Shape (Micro-Mega, Besancon, France) as the file of
choice for the rotary single-file instrument group in
comparison with different single-file reciprocating instruments.29,32,34 Among the three relevant articles, Jain
et al.34 and Mollashahi et al.29 report that there was no
significant difference in the intensity of postoperative pain
between the rotary single-file groups and reciprocating
single-file groups. In contrast, a study by Neelakantan
and Sharma32 states that compared to the One Shape
rotary group, the reciprocating single-file groups exhibited
significantly lower postoperative pain intensity.
Single-file vs. multi-file systems

Rotary kinematics
Three groups of instruments are available for root canal
preparation: manually operated instruments, engine-driven
rotary instruments and engine-driven reciprocating instruments.41 The majority of commercially available rotary NiTi
root canal systems are primarily driven in a continuous
360° rotation motion around a single axis (Figure 2).42,43
Conventional continuous rotation has an increased risk of
NiTi instrument fracture caused by torsional and flexural
stresses.44,45
Torsional fatigue is the twisting of a metal shaft around
its longitudinal axis at one terminus, while the other file
terminus is static (Figure 3).44 Torsional fracture occurs
when a tip or any other part of the instrument binds
and locks to the root canal walls, while the rest of the
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file continues in rotary motion. Hence it is possible for
a practitioner to lessen the intensity of torsional stress
by reducing apical force during canal instrumentation.
Shaping root canals of smaller diameter generates more
torsional stress than shaping larger diameter canals.46

Reciprocation, defined as any repetitive back-and-forth
(up and down or forward and reverse) movement, was
originally introduced in endodontics in 1958. 42,43 Early
reciprocating systems used an equal alternating motion
of 90° angles and in more recent systems of 30° angles,
none of which would complete a full rotation cycle. 43
Over time, smaller yet still equal angles of clockwise (CW)
and counter-clockwise (CCW) motion were used in M4
hand pieces (SybronEndo, California, USA), Endo-Eze
AET (Ultradent, Utah, USA) and Endo-Express (Essential
Dental Systems, New Jersey, USA) systems.42
Most recent developments contributed to the introduction
of systems based on a new mode of mechanical rotation, a multiple reciprocation motion completing a 360°
cycle (Figure 5). In 2010, VDW launched Reciproc and in
2011 Dentsply Sirona launched WaveOne (Dentsply Sirona, Ballaigues, Switzerland), both of which are indicated for use as single-file techniques in automated reciprocation.43

Figure 2. Engine-driven continuous rotation.

Cyclic fatigue ensues when a metal is subjected to recurrent
cycles of tension and compression, causing its structure
to deteriorate (Figure 4).44 Fracture due to flexural fatigue
occurs when an instrument that has previously been
weakened by metal fatigue is placed under further stress.
The instrument does not bind to the root canal walls, but
rotates freely until it fractures at the point of maximum
flexure.46-48

Figure 5. Engine-driven reciprocation.

The kinematics of reciprocating instrumentation is complex. Contrary to continuous rotary motion, the files rotate
in a reverse balanced force turning back and forth.57,58

Fig. 3

Fig. 4

Figure 3. Schematic presentation of forces contributing to
torsional fatigue.
Figure 4. Schematic presentation of forces resulting in material
cyclic fatigue.

Cyclic fatigue is most likely to occur in a canal with a severe curve and a short radius of curvature,44,49 whereas
torsional stress might develop in straight canals.50 Cyclic
fatigue is considered to be the principal cause of NiTi
instrument separation.51
Increasing resistance to file separation has been the main
goal of manufacturers in developing the latest NiTi rotary
instruments, aimed at improving safety by means of pioneering design and manufacturing processes.52,53 To overcome the breakage of endodontic instruments caused by
flexural fatigue, reciprocating movement was introduced.54
Recent literature data confirms that reciprocating motion
can extend the cyclic fatigue resistance of NiTi instruments
for longer than continuous rotation.54-56

Reciprocating file systems use the alternating movement
of unequal CW and CCW cutting angles (different to full
sequence continuous rotation files) to prevent torsional
fracture. Reciprocating movement aims to reduce this
risk by engaging the file in a cutting motion, and then
immediately disengaging it in a non-cutting motion.59
Reciprocating files currently available on the market are
single-file systems designed to have a greater engaging
CCW angle (left-cutting) than the disengaging CW angle
(non-cutting).60 The CCW rotation advances the instrument apically as the dentine of the root canal wall is
engaged and cut. This action is followed by a reduced
angle CW rotation, which ensures that the instrument
disengages before excessive torsional stress is transferred onto the metal alloy, preventing the instrument from
binding onto the root canal walls.58
A number of studies have compared apical debris extrusion of continuous rotation systems with reciprocating
systems. Multiple authors report that reciprocating files
extruded more apical debris than rotary files.61-64 In contrast, numerous authors found that reciprocating instruments produced less apical debris extrusion than rotary
instrumentation.65-68 Various studies also showed no significant difference between the two systems.69-72
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A recent study investigated the amount of apically extruded debris created by the reciprocating file Reciproc
blue (VDW) versus continuous rotation files HyFlex EDM
(Coltene, Altstätten, Switzerland) and XP-endo Shaper
(FKG Dentaire) during root canal preparation at body
temperature. The XP-endo Shaper group extruded a significantly smaller amount of debris than Reciproc blue,
whereas no significant difference was registered between
the HyFlex EDM files and the other NiTi files tested. 73
The reasons for the conflicting results could be variability
in file design, the number of files used and the canal
anatomy differences between the studies.74
Apical patency
Throughout canal instrumentation, both pulpal and dentinal debris can block the apical portion of the root canal
and lead to procedural errors.24 A recognised practice for
avoiding the accumulation of apical debris is maintaining
apical patency, thereby preserving an open pathway between the apical orifice and the periodontal ligament.75
Establishing apical patency is the initial step in root canal
treatment. The patency file ought to be used prior to irrigation to loosen compacted tissue remnants.76 Apical patency is defined as the ability to easily and reproducibly
place a small hand file through the minor constriction of
the apical foramen. It is followed by glide path preparation, after which root canal enlargement commences.77,78
Apical patency is maintained by repetitive recapitulation
through the apical constriction with a small K-file with
the aim of keeping the root canal free of debris. 79
Lambrianidis et al.80 assessed the role of apical constriction on periapical extrusion of debris/material. They concluded that an enlarged apical constriction resulted in
less material being extruded through the foramen. In con
trast to this finding, a study by Tinaz et al.39 showed an
increase in the amount of apically extruded material with
an increase in the diameter of the apical patency. The
conflicting findings can be attributed to the study design.
In the study by Lambrianidis et al.80 the canal instrumentation was executed in two stages using a step-back
technique. The root canals were initially only instrumented up to the apical constriction. In the second phase of
canal preparation, the apical constriction was intentionally enlarged. The canals were already enlarged in phase
one and this could have allowed easier elimination of
debris, as the coronal portion of the canal space was
wider in phase two.
A patency file should be used with care, because it may
force accumulated debris apically with the risk of inoculating microbes into the periapical region.81 However,
newly available evidence indicates that maintaining apical patency does not increase postoperative pain or the
rate of postoperative flare-ups.82
Glide path
Glide path preparation is an adjunctive preliminary procedure prior to canal instrumentation.78 Although there is
no current consensus on the definition of a glide path,83
it is commonly described as “a smooth radicular tunnel
from the canal orifice to the physiologic terminus (apical
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foraminal constriction)”.84 Before canal preparation, a reproducible glide path should be created to minimise procedural accidents and improve the shaping ability of the
final canal shaping system.2,85 Initial glide path creation
assists in minimising preparation times and preserves the
original anatomy with little modifications and aberrations
to the root canal curvature,83 improving the outcome of
endodontic treatment.78
Manual and rotary glide path instruments are the first
files to negotiate narrow and calcified root canal systems,
hence they encounter high levels of torsional stress. 44
If the instrument tip cross-section is larger than the canal
width, instrument blades can bind into the root canal
walls. This is known as taper locking. Creating a glide path
decreases the contact area between the shaping file and
root canal walls, reducing the likelihood of taper locking
and subsequently decreasing torsional stress.86
The creation of a glide path has been recognised as crucially important in reducing the incidence of instrument
fracture due to reduced torsional and flexural stress on
the root canal instrument.87 Glide path preparation increases the efficacy of root canal preparation, as it produces
a reproducible tunnel in which rotary preparation instruments can run smoothly with reduced incidences of instrument fracture or canal aberrations.83,87- 89
One of the risks of any instrumentation technique is
apical debris extrusion, which increases the possibility
of postoperative inflammatory reaction.90 Post-treatment
complications are decreased because much of the pulp,
bacteria and related irritants are removed during preenlargement procedures. Passing files through underprepared canals coronally pushes more irritants beyond the
apex and generates more postoperative exacerbations.
On the other hand, passing files through a cleaned preenlarged preparation equates to less debris being unintentionally inoculated periapically.25
Topçuoglu et al.91 demonstrated that creating a glide path
prior to canal instrumentation reduced the amount of apically extruded debris during canal preparation in curved
canals. More recently, Gunes and Yeter92 found that glide
path preparation before root canal preparation with a Primary WaveOne Gold file (Dentsply Sirona) had no effect on
apical debris extrusion.
The study compared the amount of apically extruded debris after using multiple glide path files, before preparing
curved root canals with the reciprocating Primary WaveOne Gold single file. They found that K-files showed a
significantly higher amount of debris extrusion than One
G glide path files (Micro-Mega), which could be explained
by the fact that the tip diameter of One G files (0.14mm)
is smaller than the other glide path files used in the study.
However, there was no significant difference between the
K-files and the other rotary glide path files in terms of
apical debris extrusion.92 These results could correlate
with the finding of Tinaz et al.39 that the quantity of apically extruded debris increased in teeth with a greater
apical patency during both manual instrumentation with
K-files and engine-driven rotary instrumentation with ProFile .04 Taper Series 29 (Dentsply Sirona). Regardless of
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the techniques used, there was a tendency for greater
apical debris extrusion as the diameter of apical patency
increased.
More debris is generally extruded during the main shaping procedure, than during the glide path preparation
procedure. However in the latter, although the amount
of debris may be small, this initially extruded debris may
contain higher toxicity than debris extruded later by the
shaping instrument.11
Instrument design
The objective of biomechanical preparation is to remove
vital and necrotic pulp tissue, infected radicular dentine,
micro-organisms and microbial toxins from the root canal
system.93 Most current mechanical root canal instrumentation systems propose single- or multiple-file systems to
prepare root canals to a minimal dimension.94 The standard enlargement of the root canal is typically associated
with an ISO tip size of 25 and either a variable taper or a
continuous 6% taper.5,95
It is important to note that the design of rotary files and
the selected motion contribute to collecting dentinal debris
in the flutes of the instruments and directing it coronally
toward the canal orifice, lessening the compaction of
debris in the root canal.18 Inconsistency has been noted
between different mechanical systems in terms of debris
extrusion.40 Apical debris extrusion variability is presumed to be caused by differences in cross-section and
cutting blade design, taper, tip type, configuration, concepts of use, flexibility, alloy, number of files used, kinematics, and cutting efficacy.96
In search of superior NiTi alloy properties, manufacturers
have used new manufacturing methods, postproduction
material heat treatments and different cross-sectional
designs. NiTi alloys used for endodontic files can be
grouped into instruments that primarily comprise the
austenite structural phase (conventional NiTi, M-Wire,
R-Phase) and those predominantly comprising the martensite structural phase (CM Wire, Gold and Blue heattreated NiTi).97
Heat-treated NiTi alloys include M-Wire, R-Phase and
CM-Wire. M-wire has three crystalline phases: deformed
and micro-twinned martensite, R-Phase, and austenite.
M-Wire and R-Phase instruments show greater resistance
to cyclic fatigue and superior flexibility than conventional NiTi files. CM-Wire uses the stable martensite phase
because the austenite finishing temperature is above working temperature. CM-Wire reverts to its original shape after
heat application or autoclaving. 98
Currently available rotary NiTi file endodontic systems cater for both continuous rotation and reciprocating motion.
The most widely used continuous rotation systems are ProTaper Universal (Dentsply Sirona), ProTaper Next (Dentsply
Sirona), Revo-S (Micro-Mega), One Shape (Micro-Mega),
One Curve (Micro-Mega), HyFlex CM (Coltene), HyFlex
EDM (Coltene) and TruNatomy (Dentsply Sirona). WaveOne
(Dentsply Sirona), WaveOne Gold (Dentsply Sirona), Reciproc (VDW) and Reciproc blue (VDW) are the main endodontic file brands that are used in reciprocation.99

Clockwise/forward/right-cutting reciprocation
Reciprocating motion is an evolution of the balanced force
technique offering an alternative method to prevent procedural errors during root canal instrumenation.100 In theory,
the alternating changes in the direction of rotation reduce
the number of cycles of the instrument and therefore the
cyclic fatigue on the instrument compared with that imposed when instruments are used in a consistent rotating
motion.55,101 Based on several studies, root canal shaping
with reciprocating motion has been postulated to offer superior fracture resistance.54,101-104
Paqué105 demonstrated that the F2 ProTaper Universal in
reciprocating motion is as efficient as the conventional
ProTaper Universal full sequence (Dentsply Sirona) technique in continuous motion. A study by Espir106 produced
comparable results, showing that CW reciprocation motion with Mtwo (VDW) results in effective canal preparation.
All continuous rotation systems are designed to cut in a
CW direction (right-cutting). The rotary CW cutting instrument may neither cut nor infiltrate the canal walls if used
in CCW reciprocating motion. Since the reciprocating file
systems have been designed to cut in a CCW direction
(left-cutting), the CCW angle of motion is greater that the
CW angle.107 Reciprocating motion with CW rotation greater
than the CCW motion could allow the use of a larger
number of conventional rotary file systems, as the flutes
of the majority of systems are designed for continuous
CW rotation.106
In 2016, two studies evaluated the effects of kinematics
on apical debris extrusion. These studies assessed the
same instruments, used in the same sequence. Movement
kinematics was the only variable between different groups,
therefore excluding other variables such as the instrumentation sequence, instrument alloy and instrument design.
The authors concluded that movement kinematics significantly affected the amount of apically extruded debris.108,109
Karatas et al.108 evaluated the influence of different movement kinematics (TF Adaptive motion, 90° CW−30° CCW,
150° CW− 30° CCW and continuous rotation) on apical
debris extrusion using Twisted File Adaptive instruments
(SybronEndo). According to their findings, when the reciprocation range increased apical debris extrusion decreased.
The decreased reciprocation range in the 90° CW−30°
CCW group produced more debris extrusion. The increased reciprocation range in the 150° CW−30° CCW group
could have generated less extrusion because more debris was transported coronally by the file acting as a
screw conveyor due to the enlarged reciprocation range.
Arslan et al.109 measured the amount of apically extruded
debris using Reciproc (VDW) instruments with various
kinematics (150° CCW–30° CW, 270° CCW–30° CW, 360°
CCW–30° CW and continuous rotation). The results of
their study revealed that the 150° CCW–30° CW and
270° CCW–30° CW reciprocating motions extruded significantly less debris than continuous rotation.
Solutions and debris extrusion
Irrigation is an essential part of the debridement sequence.
Both dentine debris and the smear layer adhering to
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the canal walls are created by the engagement of endodontic instruments during preparation,110 and should
be eliminated from the root canal system to improve outcome prognosis. Although debris and smear layer removal
is primarily achieved by irrigation,111 approximately half of
the debris created during instrumentation cannot be removed from the canal system.110
Irrigant infiltration of the apical portion of the canal is essential in order to clean and keep it free of debris,82 reducing the risk of blockages and apical debris extrusion.9
Irrigants often do not reach the apical third of the canal
due to the vapour lock effect. An effective hydrodynamic effect can be produced by agitating the irrigant and
significantly improving the exchange and efficiency of any
desired solution.112
In a recent study by Gupta et al.113 different irrigation agitation techniques showed apical extrusion of both debris
and irrigant. The mean amounts of apically extruded irrigant and debris were greater in agitation groups than
in the no-agitation control groups. This could be due to
greater turbulence caused within the canal as a result of
improved irrigant displacement.
Elimination of dentine and pulpal debris is thought to be
improved with frequent and abundant irrigation.114 Debatable results were found when investigating the relationship between the amount of apically extruded debris and
irrigant use. Hinrichs et al.115 and Ferraz et al.116 found a
positive correlation, while Myers and Montgomery117 and
Tinaz et al.39 reported no correlation.
Sodium hypochlorite (NaOCl) solution has the ability
to dissolve organic material, 118 hence displaying great
potential to remove the debris produced during chemomechanical root canal preparation.119 It also exhibits antimicrobial properties, leading to successful decontamination
of the root canal system.120 Although highly cytotoxic to
the periapical tissues in high concentrations,76 it is the
most widely used irrigant in endodontic treatment.121
In addition to dentinal debris collection within the root
canal, endodontic instrumentation techniques produce a
smear layer that accumulates on the root canal walls and
blocks the openings of dentinal tubules. The smear layer
consists of organic and inorganic substances including
dentinal filings, fragments of odontoblastic processes and
micro-organisms.122
Ethylenediaminetetraacetic acid (EDTA) is a chelating
agent used as a final irrigant to remove the potentially
infected smear layer and open calcified canals due to its
decalcifying properties. Although NiTi instrument manufacturers recommend using EDTA preparations for lubrication
during canal instrumentation, contact between EDTA and
the periapical tissue cannot be excluded.123
A study by Cruz et al.124 investigated whether the use of
a paste containing EDTA during cleaning and shaping of
the root canal helped to eliminate debris. In the first group,
NaOCl was used during canal preparation and final irrigation was achieved with 17% liquid EDTA. In the second
group, NaOCl was also employed as the irrigating solution, but Glyde Root Canal Conditioner (Dentsply Sirona)

was used with every instrument. Likewise, final irrigation
was performed with 17% liquid EDTA. The authors concluded that the use of Glyde Root Canal Conditioner
(Dentsply Sirona) during mechanical instrumentation resulted in increased accumulation of debris in the apical
third of the root canals.
De Deus et al.125 took high-resolution 3D micro-CT scans
of teeth to register and quantify the amount of accumulated hard-tissue debris within the root canal system
following canal instrumentation. Hard-tissue debris occupied 34.6% of the canal volume when no irrigant was used
during canal preparation. Irrigation with bidistilled water
resulted in 16% volume of debris, while irrigation with
NaOCl followed by EDTA resulted in 11.3% volume of
debris remaining within the root canal system. Markedly
more debris accumulated in the non-irrigated specimen,
undoubtedly due to the lack of liquid flow.

CONCLUSION
Apart from instrumentation techniques, instrument design
and irrigation methods, kinematics plays an important
role in apical extrusion of debris and should be viewed as
a key factor in the complex aetiology of debris extrusion.
Careful selection of endodontic instruments and the utilization of alternative rotary kinematics in a clinical setting
might aid in the reduction of debris extrusion and subsequently limit irritation to peripapical tissue.
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1. The effect of pre-anaesthesia with a needle-free
system versus topical anaesthesia on injection pain
of the inferior alveolar nerve block:
a randomized clinical trial
S Yıldırım, M Tokuç, MN Aydın. The effect of pre-anaesthesia with a needle-free system versus
topical anaesthesia on injection pain of the inferior alveolar nerve block: a randomized clinical trial.
Clin Oral Invest. 2020; 24: 4355-61.
INTRODUCTION
A common pain control method used in children and
adults is the application of a local anaesthesia prior to
treatment. Among local anaesthesia methods, the inferior
alveolar nerve block (IANB) is frequently used to ensure
pain control prior to procedures such as restoration of
mandibular primary and permanent molar teeth, endodontic treatments, and surgical interventions. 1
The IANB method consists of three stages of administration of the anaesthetic solution: inserting the needle
through the alveolar mucosa, placing the needle into the
target location, and finally, depositing the anaesthetic solution at the target location.
A number of studies have shown that techniques that
allow for a painless method of inserting the needle through
the alveolar mucosa often contributes to much more relaxed child who is less anxious and displays a more positive dental behaviour throughout the dental procedure.
Various methods have been investigated for preventing
the pain of an IANB, such as applying topical anesthetics
prior to the injection, warming or buffering the solution
prior to administration, using a computer-controlled anaesthesia delivery system such as the Wand system, and
employing modern devices, like DentalVibe that uses vibration and the two-stage injection technique.1
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Comfort-in™ (Korea), one of the more recent dental devices, was developed to administer local anaesthesia using
a needle-free injection method. The developers of this
system claim that it is an easy to use, virtually pain-free,
needle-free jet injector system, which eliminates the fear,
pain, and danger of needles from the injection process.
Common uses include insulin injections, use in dental
clinics, vitamin injections such as methyl B12, men who
have erectile dysfunction (ED), hormone therapy, growth
hormones, IVF treatments, allergy shots, etc. As much as
25% of adults and up to 75% of children have needlephobia. Needle phobia contributes to situations where
adult patients delay or forego treatment altogether, and
physicians and other professionals such as dentists are
left in an awkward position of having to cause pain.
The Comfort-in™ system is a patented device using the
“liquid jet” system to inject the anaesthetic solution rapidly (one-third of a second) from a 0.15 mm hole with
high pressure. Yildirim and colleagues (2020) reported on
a trial that sought to compare the effectiveness of pain
control between a needle-free system and topical anaesthesia applied prior to inferior alveolar nerve block (IANB).

MATERIALS AND METHODS
This was a randomized, controlled cross-over clinical trial
with 60 children, aged 6–12 years. Healthy, cooperative
(exhibiting “positive” and “absolutely positive” behaviour
on the Frankl Behaviour Scale (FBS)) children requiring
IANB for dental treatments (restorative and endodontic
procedures) on their bilateral mandibular primary or permanent molars were included in the study.
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All patients had previous experience with infiltration anaesthesia but not IANB. Based on medical history, children
under medication or who were found to have a chronic
disease or history of allergy were excluded.
Dental treatments with IANB were administered to bilateral mandibular molars of each patient in two separate
sessions at 1-week intervals. Before IANB, topical anaesthesia was applied in one session and needle-free injection was applied in the other session as pre-anaesthesia.
The first pre-anaesthesia method was randomly assigned
to each patient with a computer-assisted program. The
operator was asked to select the side to do the first
treatment before the researcher revealed the pre-anaesthesia method to be applied, to avoid possible operator
bias. In this study, all anaesthesia procedures and dental
treatments were performed by the same operator.
Before initiating treatment, each patient underwent ageappropriate behaviour management. All dental equipment
was introduced using the “tell-show-do” technique. Injection was described to patients using reframing methods
(for instance, using euphemistic phrases such as “putting the tooth to sleep”).
One hundred twenty IANB injections were performed in
total. Patients were divided into two groups, according to
the two pre-anaesthesia procedures, prior to IANB.
•• Topical anaesthesia group (TA): The IANB injection site
was dried, and topical anaesthetic spray containing 10%
lidocaine (Xylocaine) was applied with a cotton pellet
for 60 s.
•• Comfort-in™ injection system group (CIS): Before application, patients were given a demonstration of the
popping sound produced by the device during the injection. The Comfort-in™ system was prepared according to the manufacturer’s recommendation, and 0.1 mL
of 4% articaine hydrochloride with 1/100,000 epinephrine (Ultracaine) was drawn into the needle-free syringe using filling adapters.
The device was placed at the IANB injection site, and
the anaesthetic solution was injected into the mucosa
by pressing the button on the back of the device. Subjective and objective pain assessments were performed during Comfort-in™ application.
Waiting 5 min after the pre-anaesthesia procedure, IANB
injections were administered to each patient with a 27gauge dental needle using a standardized approach. The
effectiveness of pre-anaesthesia methods on injection pain
during IANB was assessed subjectively and objectively in
the “needle insertion” and “solution deposition” phases.
The Wong-Baker PRS was used for subjective assessment. The pain level of patients is judged according to
face images ranging from smiling to crying with ratings
between 0 and 5: 0 signifies “no hurt” and 5 indicates
“hurts worst”.
The Face, Legs, Activity, Cry, Consolability (FLACC) scale
was used for objective assessment. This scale consists

of five parameters - facial expression, legs, activity, crying,
and consolability. The rater scores each parameter from
0 to 2 points by observing the patient. Total scores range
from 0 to 10. A score of 0 means “no pain,” scores between 1 and 3 mean “mild pain,” 4 to 6 indicate a “medium level of pain and discomfort,” and scores of 7 and
above indicate “severe pain and discomfort”.
At the end of the second session, after IANB injection,
patients were asked which pre-anaesthesia method they
preferred, and their answers were recorded.

RESULTS
60 children - 33 girls (55%) and 27 boys (45%) - who were
6 - 12 years of age (8.37 ± 0.26) were included in this
study. On both scales, significantly higher pain ratings were
observed in the Topical anaesthesia group (TA) group
during needle insertion (p < 0.01) and solution deposition
( p < 0.01) when compared to the Comfort-in™ injection
system group (CIS) group.
On the FLACC scale, the number of “no pain” ratings was
higher in the CIS group than in the TA group for both
needle insertion (CIS, 36; TA, 1) and solution deposition
(CIS, 32; TA, 1). In contrast, the number of “severe pain”
ratings was lower in the CIS group than in the TA group
for needle insertion (CIS, 1; TA, 2) and solution deposition
(CIS, 1; TA, 5).
Similarly, according to the Wong-Baker PRS, the number
of “no hurt” ratings was higher in the CIS group than in
the TA group for needle insertion (CIS, 27; TA, 2) and solution deposition (CIS, 29; TA, 3). The number of “hurts
worse” ratings was lower in the CIS group than in the TA
group for needle insertion (CIS, 1; TA, 2) and the same
for solution deposition (CIS, 1; TA, 1).
There was no statistically significant difference in terms
of patient preference. While 50% (n = 30) of the children
preferred CIS, the remaining half (n = 30) preferred TA.
No significant gender difference was found in patient preference. Seventeen (56.7%) of 33 girls preferred the use
of the CIS before IANB, while 13 (43.3%) of 27 boys
chose the CIS.
There was a statistically significant association between
age and patient preference (p< 0.001). A negative association was found between age and scale ratings, except
in the TA group in which no association was found between age and PRS ratings both for needle insertion
and for solution deposition phases (p > 0.05).

CONCLUSIONS
The researchers concluded that in both the objective and
subjective pain assessments, the needle-free system reduced the injection pain of undergoing IANB. Both methods (CIS and TA) were equally preferred by the patients.
Implications of practice
Before using the results of this trial, clinicians should note
the inclusion criteria used (Healthy, cooperative (exhibiting
“positive” and “absolutely positive” behaviour on the Frankl
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Behaviour Scale (FBS)) children requiring IANB) and also
note that patients had no preference in terms of TA or
the CIS.
Reference
1. Yıldırım S, Tokuç M, Aydın MN. The effect of pre-anaesthesia
with a needle-free system versus topical anaesthesia on injection pain of the inferior alveolar nerve block: a randomized
clinical trial. Clin Oral Invest. 2020; 24: 4355-61.

2. Comparison of two vasoconstrictors on glycemic
levels in diabetic patients
D Meneses-Santos, KS Amorim, ACGC Dantas, et al. Comparison of two vasoconstrictors on
glycemic levels in diabetic patients. Clin Oral Invest. 2020: 24; 4591-6.
INTRODUCTION
Diabetes mellitus (DM) is common among patients attending for dental treatment. The most common forms of DM
are Type 1 and Type 2. Type 1 DM (DM1) is an autoimmune disease destroying pancreatic β cells, leading to
poor insulin production.1 Type 2 DM (DM2) has multifactorial causes, it is usually associated with obesity, hypertension, and dyslipidemia, and affects both β cell function
and insulin tissue sensitivity.
Fear and anxiety are common factors associated with
dental care. The dental anaesthesia, an essential procedure for performing dental treatment, may generate pain;
it is also associated with anxiety, odontophobia, and can
lead to changes in corticosteroid secretion and sympathomimetic hormones, which can act as hyperglycemic
agents. In diabetics with altered insulin metabolism, stress
may be a factor to potentiate hyperglycemia. Thus, oral
surgery requires special care, including stress control and
the use of safe and effective anaesthetic solutions.
Some authors have reported an increase in blood glucose
levels after the administration of local anesthetics containing adrenaline as vasoconstrictor.1 The recommended
anesthetics in these patients may be 3% mepivacaine
without vasoconstrictor or 3% prilocaine with 0.03 IU/mL
felypressin.1
Felypressin is indicated in non-controlled diabetic patients
because it does not activate �- nor β-adrenergic receptors.1
However, it presents some disadvantages, such as deficient hemostasis control and short pulpal anaesthesia.
Meneses-Santos and colleagues (2020) reported on a trial
that sought to evaluate glycemic levels in controlled diabetic patients before, during, and after extraction using 2%
lidocaine with 1:100,000 epinephrine and 3% prilocaine
with 0.03 IU/mL felypressin.

MATERIALS AND METHODS
This was a double-blind parallel controlled clinical trial
which sought to evaluate changes in physical parameters
and glycemic levels in diabetic patients undergoing two
anaesthetic protocols during tooth extractions. All patients

were diabetic controlled by oral medication (oral hypoglycemic agents and insulin). Inclusion criteria were patients
over 18 years of age, DM controlled by medication, requiring a tooth extraction in the mandible, with an indication
of the intra-alveolar technique.
Exclusion criteria were any significant medical condition
(besides DM), alcoholic individuals, patients on drugs that
affect the central nervous systems, patients who reported
the use of drugs that might interfere with pain sensitivity
within 15 days prior to the surgery, and those who reported
pregnancy, lactation, odontophobia, or hypersensitivity to
local anesthetics or non-steroidal anti-inflammatory drugs
(NSAIDs).
The participants were randomly divided into two groups:
Lido/Epi group (20 patients), who were anesthetized with
2% lidocaine with 1:100,000 epinephrine (Alphacaine®),
and Prilo/Fely group (20 patients), who were anesthetized
with 3% prilocaine with 0.03 IU/mL felypressin (Prilonest®).
The present study was conducted in three phases. In
phase I, the degree of anxiety was assessed in all participants before the surgical procedure by applying the Corah
Dental Anxiety Scale. Subsequently, the basal physical
parameters, such as systolic (SBP) and diastolic (DBP)
blood pressure, heart rate (HR), blood oxygen saturation
(SpO2), and glycemic levels by capillarity were evaluated.
Glycemic levels were determined by using a glucometer
(Accu-Chek® Active).
In phase II, the baseline physical parameters were measured and in both groups, patients received a Passiflora
incarnata capsule (500 mg orally, 1 h before the start of the
surgical procedure) for anxiety control. The physical parameters were measured 30 min after the capsule administration. At the time of surgery, 3.6 mL of lido/epi or prilo/
fely was administered by an inferior and buccal alveolar
nerve block. At this point, the timer was triggered up to
60 min after the anaesthesia. Physical parameters were
measured at different surgical moments: during incision,
during tooth removal, during suture, and 30 and 60 min
after anaesthesia. Furthermore, the investigator and operator responsible for the surgery evaluated the degree of
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anxiety, both of them did answer the same questionnaire
at the end of each surgical procedure. In the postoperative period, sodium dipyrone 500 mg every 6 h for 48 h
was prescribed.
In phase III, performed 8 days after the tooth extraction
and during suture removal, the side effects resulting from
the medication used in this study were evaluated using a
questionnaire.

CONCLUSIONS
The researchers concluded that 3.6 ml of lidocaine 2%
plus 1:100,000 epinephrine or prilocaine 3% plus felypressin presented safe for controlled diabetic patients.
The use of lidocaine associated with epinephrine did not
increase glycemic levels, but led to a decrease over time
when associated with an anxiety reduction protocol, offering some advantage over prilocaine plus felypressin for
diabetic patients.

RESULTS
Forty participants were included in this study. No differences were observed between the study groups in age,
weight, gender, time of surgery gender, surgery sides,
and the initial anxiety level. All surgical procedures were
completed before 30 min. The majority of the sample was
low-anxiety level patients.

Implications for practice
Diabetes is a major public health problem in our communities and the safe use of local anaesthesia for these patients
contributes to maintenance of healthy glycaemic levels during dental treatment.
Reference

The use of lido/epi induced a significant increase in systolic blood pressure (SBP) during the “incision” period in
comparing to “basal,” “anaesthesia,” and “60 min after
anaesthesia” periods. The last period showed lower SBP
than that in the “tooth removal” period. No differences
were found in the other periods.
Prilo/fely caused increased SBP during “suture” when compared with “basal,” “30 min after anaesthesia,” and “60 min
after anaesthesia” periods. Markedly, when lidocaine was
used, SBP peaks greater than 160mmHg were observed
in eight (40%) patients during the incision, six (30%) during tooth removal, five (25%) during suturing, four (20%)
after 30 min of anaesthesia, and three (15%) at the end
of the procedure. None of the patients presented these
peaks at the baseline.
When prilo/fely was used, these peaks were observed in
two (10%) patients during the baseline, eight (40%) during
the incision, nine (45%) during tooth removal, nine (45%)
during suturing, six (30%) after 30 min of anaesthesia, and
three (15%) at the end of the procedure.
No differences among the periods were observed considering SpO2 for both lido/epi (p=0.94) and prilo/fely (p=0.91).
Levels of HR did not show differences (p>0.05) between
basal values and those obtained in other periods for both
local anesthetics despite the sporadic fluctuations.
There was a marked reduction in blood glucose caused
by Lido/Epi, from 30 min of P. incarnata administration
until the last period when compared to the baseline value.
Although less pronounced, prilo/fely also significantly decreased glucose, starting at the “tooth removal” period
until the last period when compared to the baseline.
Six episodes of increased blood glucose above the initial
measurements (5.0% of 120 measurements) were observed
when lido/epi was used, but prilo/fely caused 28 (23.3%)
episodes.
In general, no improvement or worsening was observed
between the initial anxiety and the anxiety reported on
the day of surgery. Besides that, no difference between
the perception of the operator and researcher was seen
about the anxiety declared by the patient.

1. Meneses-Santos D, Amorim KS, Dantas ACGC, et al. Comparison of two vasoconstrictors on glycemic levels in diabetic patients. Clin Oral Invest. 2020: 24; 4591-6.
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Below are six normal anatomical landmarks (ABC), (DEF), (GH), (I), (J) and (K) which could due to faulty angulation
or lack of knowledge be diagnosed as undelying pathology or traumatic injury. Identify the anatomical landmarks
illustrated and dicuss the reason(s) why a faulty diagnosis could be made.
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A
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D

G

E

F

H

K

INTERPRETATION
Figures A, B, C, are radiographic images of the incisive
foramen, which is an opening in the bone of the oral hard
palate immediately behind the incisor teeth. In the incisive
foramen the orifices of two lateral canals are visible; they
are named the foramina of Stenson and additional canals
are present in the middle line; they are termed the foramina
of Scarpa (Fig. A & B). A terminal branch of the maxillary
nerve, the nasopalatine nerve, runs from the nasal cavity,
through the incisive canal and supplies the tissues of the
anterior part of the hard palate. Figure C shows a radiolucency at the apex of the 11 which could be diagnosed
as an apical lesion instead of the incisive foramen due
to a faulty angulation used during the x-ray examination.
Figures D, E, show the normal position (yellow arrow) of
the mental foramen through which the nerve and blood
vessels emerge is seen as a round or oval radiolucency
and but due to a faulty angulation during the taking of the
X-ray one observe the abnormal position of the mental
Christoffel J Nortjé: BChD, PhD, ABOMR, DSc. Faculty of Dentistry,
University of the Western Cape.
ORCID Number: 0000-0002-9717-5514
Email: cnortje@uwc.ac.za

foramen (Fig. F) suggesting the possible presence of a
periodontal lesion. Figure G shows the mylohyoid ridge
(red arrow) and submandibular fossa. According to the
literature a prominent mylohyoid ridge and deep mandibular fossa may produce an image that may be mistaken
for that of tumour or cyst (Fig. H). Fig. I shows two large
radiolucency’s suggestive of underlying pathology, however it is large marrow spaces presenting in the premolar
and molar regions. Figure J is an example of a dentin
papilla that is superimposed on the image of the mandibular canal producing a marked radiolucency suggestive
of a periapical lesion which often occurs with the development of second and third molar teeth. Figure K shows
multiple well demarcated vertical radiolucent lines suggestive of multiple fractures but the radiolucent lines lead
directly to the apical foramina suggestive of interdental
nutrient canals which are mostly observed in the edentulous regions. These canals contain blood vessels and
nerves that supply the teeth and gingiva.
References
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ABSTRACT
The recently detected South African variant, Covid-19,
501Y.V2 is more transmissible, though not virulent as
the initial strain.1 The morbidity and mortality rates due
to this variant have risen exponentially, putting huge pressure on the healthcare system, locally and globally.
As a consequence the South African government imposed
hard lockdown measures (level 3) as a means to curb the
pandemic. Governments around the world are scrambling
to obtain and roll-out Covid-19 vaccination programs to
save lives and livelihoods. Most developed countries have
initiated inoculations, amid widespread misinformation and
hesitancy.

No singular ethical framework is held as sufficient to resolve these questions. This paper interrogates aspect of
clinical ethics, including the Hippocratic Oath, principilism,
public health ethics (Utilitarianism) and Kantian deontology,
to tackle the questions raised. We conclude that OHPs
have a moral duty to be vaccinated against Covid-19.

INTRODUCTION

Literature indicate that healthcare professionals (HCPs) are
generally complacent and hesitant about vaccination. The
COVID-19 uptake is likely to be suboptimal among HCPs
and the general populations. The voluntary immunization
program will commence in February 2021, and the Healthcare professionals will be among the first to be vaccinated.

South Africa’s first batch of one million Covid-19 vaccines
arrived in the country on Monday (1 February). Despite
logistical challenges and the complexities of rolling out
the vaccination efforts, it remains to be seen whether
uptake will be commensurate to the effort and gravity of
the pandemic. Frontline healthcare professionals will be
among the first persons to receive the vaccine in South
Africa. Unfortunately not all healthcare professionals want
to be the first in line. Vaccine hesitancy could negatively
impact the plan to build herd immunity by inoculating 67%
(40 million) of the South African population.2

It remains to be seen if this cohort will achieve the desired
vaccinations rates. Failure for this influential group to
vaccinate could derail the program and lead to failure to
achieve herd immunity. In the face of emerging vaccine
hesitancy among HCPs, should oral health professionals
be compelled to vaccinate? Will any refusal by OHPs to
be immunized be morally justified?

The acceptability of COVID-19 vaccines by healthcare
professionals (HCPs) is critical to improve vaccination
uptake by the public.3 The attitudes of health professionals about vaccines are an important determinant of
the likelihood of patient’s behavior regarding vaccination.
This means that patients are more inclined to accept vaccination if their healthcare providers recommend it.4

Oral health professionals in this context of this paper, represent all oral health professionals involved in the management dental patients.

Regrettably the literature indicates that healthcare professional's willingness to vaccinate is not significantly different from that of the general population.5 These statistics
raise critical questions about the healthcare professional’s
intention to vaccinate, and the causes of their hesitancy.
The low vaccination rates by healthcare workers, and
by extension the population, represents the most serious
global threat during this pandemic.
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We ask if healthcare professionals should be obligated to
vaccinate, more so that COVID-19 vaccination is currently
not mandatory in South Africa. Can refusal of these frontline workers to be immunized be justified? More specifically, are OHPs, who are at increased risk of contracting
COVID-19, obligated to vaccinate?
Overview of current Covid-19 vaccines
The extraordinary speed at which Covid-19 vaccines are
developed is unpreceded and remarkable.6 Since April
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2020, over 115 vaccines were candidates of rapid development and clinical trials around the world.7 Very few of
these vaccines have achieved clinically significant efficacy
levels for mass inoculation.
Currently immunization is ongoing using Pfizer®-BioNTech
COVID-19, Moderna® COVID-19 and AstraZeneca® Covid
-19 vaccines.8 Pfizer® and Moderna® vaccines use mRNA
technology and require subzero refrigeration. A two-dose
regimen of Pfizer® BNT162b2 vaccine confers 95% protection against Covid-19 in persons 16 years and older.9
The efficacy of the Moderna® vaccine (mRNA-1273) in
preventing symptomatic COVID-19 disease is recorded
to be 94.1%.10 The AstraZeneca® vaccine uses adenovirus vectored technology, and is storable at higher temperatures (2.2 - 7.8)°C. This makes this vaccine easier
and cheaper to distribute globally despite is lower efficacy (70%).
Russian vaccines, the Sputnik V® (the first vaccine to
be developed in the world) and EpiVacCorona® have
attracted criticism from regulatory agencies leading to
limited uptake globally.11 Despite the controversies surrounding the clinical trials, these vaccines showed 91.45%
and 95% efficacy.12 These four vaccines seem to prevent
the Covid-19 infections, however like all other vaccines,
the risk of anaphylaxis remain a serious concern.
Currently many candidate vaccines are subject of clinical
trials and could soon be rolled out, including: the Ad5nCOV13 and the Corona Vac14 (China); the NVX-CoV2373 vaccine15 (by Novavax®, USA); the Ad26.COV2.S16
(Johnson and Johnson®, USA and Netherlands).
As the vaccine race continues, a “new” normal is imminent, but some countries are set to get there faster
than others.
Side-effects of COVID-19 vaccines
Covid-19 virus has unstable genome, resulting in numerous and rapid mutations.14,17 This could mean that the
efficacy of the vaccines may differ depending on the
strain and country of production.18
Therefore the reported efficacies might not be conferred
and sustained everywhere in the world. Conceivably, there
might be a need for yearly vaccination to sustain the protection or booster immunity against the virus.19
Similarly, the side effects will be variable, depending on
the vaccines used. The reported side-effects of Covid-19
vaccines are based on data from phase III clinical trials.
Patients who participated in these trials presented commonly with pain from the injection site, fatigue, headache,
muscle and join pains, chills and fever.20
These symptoms are not unique to Covid-19 vaccines
and resolve rapidly.21 Few adverse events have been reported, such as lymphadenopathy, paralysis and anaphylaxis.22 The phase IV trial period provides an opportunity
for the medical community to understand the long term
effects and adverse events of the Covid-19 vaccines and
how to manage them.

ETHICS
Dental practice in the time of Covid-19
Very few OHPs are reported to have contracted SARSCoV-2 in the dental practices. This is largely due to adherence to strict prevention protocols, including wearing of
mask, sanitization, social distancing and ventilation.23 Additionally, most OHPs restricted their practices to management of emergency cases. However, oral health professionals work in close proximity with the patients, making
the risk of contracting Covid-19, a real possibility - and
possibly a matter of ‘when’, not ‘if’.24 SARS-CoV-2 is present in saliva, droplets and aerosols which contaminate
surfaces and objects in the dental practice and the virus
can remain viable for up to 9 days.
The emergence of the new and highly transmissible variant presents a grave threat to the sustainability of many
dental practices, unless herd immunity is achieved and
the “new” normality is restored.25
Is there an ethical duty for OHPs to vaccinate,
or not?
a). Hippocratic Oath and Georgetown Mantra
(Principilism)
When a dentist accepts, without coercion, the responsibility to care for any patient, their individual rights assume
a subservient position to the dentist-patient relationship.
Based on their duty of care towards patients, they are obligated to act professionally and responsibly and protect
the best interests of their patients. According to the
Hippocratic Oath and Georgetown Mantra (Principilism):
i) the primary obligation of OHPs is not to harm their patient “primum non nocere”, or non-maleficence; (ii) promotion of patient’s wellbeing or beneficence; (iii) respect
patient’s expectations and preferences or autonomy; and
(iv) not to prejudice patients in any way (justice).
The argument for mandatory vaccination of OHPs is grounded on the following premises:
1. That an unvaccinated OHPs should not treat patients,
as doing so poses huge risk to patient’s health, including the risk of death. OHPs will be failing to protect their patients from harm; and will be engaging in
unethical practice of non-maleficence. Patients are
vulnerable and have to be protected from any form
of harm including from their OHPs. OHPs should at
all times, engage in activities that promote the wellbeing of their patients.
2. By participating in vaccination programs and ongoing
phase IV surveillance trial, OHPs will be making an
immense and informed contribution to common good.
First, OHPs are best placed to understand their medical status and vaccines-related complications. This
will enrich the quality in reporting and of data generated from the post-marketing trials.
Second, medical interventions have side effects, and
OHPs’ refusal to vaccinate themselves would be a
failure to acknowledge this fundamental clinical reality
and medical phenomenon. It would be hypocritical of
OHPs not to be vaccinated, when the medicines or
procedures they prescribe to unsuspecting patients
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may have unknown long term side-effects. OHPs are
obligated to implement medical interventions that are
supported by “some” evidence, including the Covid-19
vaccine.
Third, a paucity of data on the long-term effects of
Covid-19 is likely to contribute to “omission bias”.26
This is the tendency to favour inaction (no vaccination)
than commission (inoculation) when either can cause
harm. The benefit (utility, reciprocity, group beneficence)
to harm ratio is greater for oral health professionals
to persuade OHPs to vaccinate. It is hence unjustifiable for a OHPs to refuse to vaccinate, even when it
feels safer.
Fourth, by choosing to immunize, OHPs will contribute
to improved patients’ attitudes and intention towards
immunization. Patients are likely to emulate and take
advice from their OHPs. This could lead to increased
uptake and eventually realization of the program goal
(herd immunity).
Fifth, the generalised refusal by OHPs to vaccinate
could have a catastrophic effect on the management
of the pandemic. Notwithstanding the widespread
misinformation and falsehoods on the vaccines, the
premises above offer cogent arguments for mandatory
vaccination of OHPs. It would be prudent for dental associations to advocate for greater involvement of
OHPs in the vaccination program. Dental practices
should be readied as immunizations sites, and OHPs
trained to immunize patients.
b). Bentham’s Utilitarianism
The Utilitarian ethical frameworks replace the individual
ends with public concerns. Contrary to the Hippocratic
Oath and Principilism, Bentham asserts that the objective of any action is to achieve maximum utility. This
means consequences of an action is the ultimate basis
for any judgment about the rightness or wrongness of
that conduct. Therefore the optimization of public prevention effort (e.g. intensification of vaccination program)
is utilitarian for as long it prevents public transmission of
the disease. Partif refers to this principle of utility maximization as the Group Beneficence Principle.27
Like communitarian approach, individuals have moral obligation to benefit the collective. It is hence expected that
an individual’s contribution and effort, will lead to positive outcomes for the collective. 28 The same principle
has been applied to healthcare facilities, by targeting all
HCPs for the benefit of the collective. For example, the
introduction of mandatory vaccination in dental practices
as a condition of employment would result in Group
Beneficence.
This effort should result in many HCPs immunised, leading to “greatest happiness or benefit for the greatest
number”. We argue that mandatory immunization policies
support the professional duty to protect others including
patients. This policy infringes the dentist’s agency or autonomy, and violates the law. To implement such policies,
one has to appeal to supererogation a plea to clinician
to go beyond their call of duty.

Despite any associated ethical and moral contradictions,
the implementation of mandatory vaccination has significantly reduced risks of diseases in healthcare institutions.29
It is therefore incumbent on policy makers to design programs that incentivise and encourage HCPs to vaccinate.30
According to Bentham’s utilitarian morality, OHPs may
not refuse to immunize. The consequences of such actions
are far worse than the inoculation itself.
c). Kantian Deontology
Kantian deontology, establishes that acting according to
“duty” and for “duty’s sake” is a categorical imperative.31
This means an individual must act in accordance to maxim so that it becomes universal law (generalization test).32
To evaluate the morality of an act according to Kant’s
universal law, we ask - what if everybody acted in this
way? What if OHPs everywhere refused vaccination, including for their close relations? Generalised refusal to
vaccinate would certainly hinder the realization of herd
immunity, which is not moral according to Kant.
Herd immunity might still be achieved if few OHPs don’t
vaccinate. However, the refusal of one dentist is one
too many, and could lead to a “slippery slope” from the
vaccination program might not recover. It is irrational for
OHPs to refuse as a collective to contribute to building of herd immunity and protection other human being.
It cannot be willed that such an action be universal law.
With regards to autonomy, Kant argues that in our pursuit for “greatest good” or positive outcomes, we should
“never treat humanity as a means to an end, but as an
end in itself”.33 Whatever the ultimate positive consequences are pursued, individuals should not be harmed,
i.e. virtuous ends should not justify unethical means. This
means that the burden on individuals to vaccinate and
contribute to herd immunity, should not come at an unreasonable and unfair cost.34
We ask, what cost could supersede the obligation to vaccinate? In other words what circumstances would make
Covid-19 vaccination by OHPs, beyond the “call of duty”
or supererogatory? Immunizations without proper medical
support and consideration for cultural, religious and psychological factors could constitute high costs and conditions for exemptions. Beyond these reasons, the moral
burden and grounds to reject vaccination are unjustifiable.
A dentist who receives medical support, and whose culture and religion are respected, may not have valid grounds
not to vaccinate. Kant offers therefore, a strong persuasion why refusal of OHPs to vaccinate is not moral.

CONCLUSION
Voluntary vaccination programs or policies generally fail
to achieve desired goals. Mandatory policies, although
effective, may violate the principles of autonomy and individual rights. Amidst tensions between moral viewpoints,
the evidence for mandatory vaccination remains strong.
This policy is clearly justified by the Hippocratic Oath,
deontological approach, and the utilitarian standpoint.
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Ethical principles offer partial justification and the appeal
to individual right to choose, as grounds for OHPs to
refuse vaccination is inadequate. Therefore, OHPs as
frontline workers, have been prioritized to receive doses
of vaccines. Without any medical contraindications, these
candidates have moral duty vaccinate and contribute to
attainment of herd immunity. In so doing they will continue to provide essential services to their patients.
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CPD questionnaire
This edition is accredited for a total of 3 CEUs: 1 ethical plus 2 general CEUs
GENERAL
A base-line study of the wear of burs used for
chairside milling of ceramic crowns of different
hardness - Effect on internal fit and surface
roughness
1. Choose the CORRECT answer.
When milling a ceramic restoration the smallest bur
diameter is currently:
A. 0.5 mm
B. 1.0 mm
C. 1.5 mm
D. 1.25 mm
2. Choose the CORRECT answer.
The creation of a luting space in a crown is:
A. to compensate for the milling
B. to allow for the luting cement
C. to prevent the crown binding on the preparation
D. to reduce the thickness of the material
3. Choose the CORRECT statement.
Diamond milling burs wear according to:
A. the size of the bur
B. the number of particles in the bur
C. the hardness of the material being milled
D. the density of the material being milled
4. Choose the CORRECT statement.
As diamond burs used for milling ceramic crowns
wear, they:
A. decrease the internal fit of the crown
B. affect the marginal gap of the crown
C. increase the surface roughness of the crown
D. increase the luting space of the crown
Epidemiological profile of patients utilizing dental
public health services in the eThekwini and
uMgungundlovu districts, KwaZulu-Natal province,
South Africa
5. Choose the CORRECT answer.
The sample size of this study was:
A. 5998
B. 4000
C. 5600
D. 1500
6. Choose the CORRECT answer.
The overall prevalence of dental caries found in KZN for
this study was:
A. 66.4 %
B. 11.7%
C. 7.3%
D. 8.7%

7. Choose the CORRECT answer.
The overall prevalence of tooth loss found in KZN
for this study was:
A. 8.7%
B. 5.9%
C. 6.3%
D. 7.3%
Giant cell lichenoid stomatitis - An oral medicine
case book
8. Choose the CORRECT answer.
Common sites of oral lichenoid lesions (OLLs) include:
A. Buccal mucosa
B. Palate
C. Lateral border of tongue
D. Only A and C are correct
E. Only A and B are correct
9. Choose the CORRECT answer.
Lichenoid granulomatous stomatitis is characterised
by the following histological features:
A. Lichenoid inflammation with basal cell degeneration and apoptotic bodies
B. Varying degrees of granulomatous inflammation
C. Lymphoid follicles with a perineural distribution
D. All of the above
Fracture of endodontic instruments - Part 1:
Literature review on factors that influence
instrument breakage
10. Choose the CORRECT answer.
Cyclic fatigue occurs as a result of which one of
the following
A. Tension-compression stress cycles at the point of
maximum flexure
B. When part of the instrument binds to the canal
while the shank continues to rotate
C. All of the above
D. None of the above
11. Choose the CORRECT answer.
Which of the following factors have been implicated
in the fracture of endodontic instruments?
A. Root canal anatomy
B. Operator experience
C. Number of uses
D. All of the above
12. Choose the CORRECT statement.
The majority of instrument fractures occur in:
A. the coronal third of the root canal
B. the middle third of the root canal
C. the apical third of the root canal
D. all of the above mentioned locations equally
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Modern considerations when approaching fractured
endodontic instruments – Part 2: A review of the
literature and clinical techniques
13. Choose the CORRECT answer.
The following factor(s) must be considered once a
clinician is confronted with a fractured instrument:
A. Root canal complexity
B. Access to materials, instruments and devices
C. Adequate experience
D. Location of the fractured instrument
E. All of the above
14. Choose the CORRECT answer.
The following medical condition is more suited for
attempting fractured file removal rather than
extractions:
A. Bleeding disorders
B. HIV
C. Diabetes
D. High blood pressure
E. None of the above
15. Choose the CORRECT answer.
Incorporating a fractured file into the final obturation
can be considered in cases where the anatomy is:
A. very simple
B. very complex
C. a single canal
D. two canals joining
E. None of the above
Re-thinking South African dentists’ role
in a pandemic
16. Choose the CORRECT answer. Benefits of collaborative
practice in dentistry include:
A. improved access to healthcare
B. reduced costs and increased productivity
C. better quality of services
D. All of the above
E. None of the above
17. Choose the CORRECT answer.
Dentists or dental specialists may have the training
to provide the following services:
A. Starting intravenous lines
B. Performing appropriate surgery and surgery
C. Shock management
D. All of the above
E. None of the above
18. Choose the CORRECT answer.
Interprofessional education (IPE) may be defined as:
A. A learning strategy to accomplish collaborative
practice
B. When two or three professions have the same 		
degree
C. An assessment strategy to evaluation professional
behaviour
D. None of the above

Clinical Window: What’s new for the clinician?
19. Choose the CORRECT statement.
In the Gottsauner et al study, 2 of the 12 SARS-CoV-2positive patients were excluded because:
A. they died during the study
B. they did not adhere to the protocols
C. they were moved into the ICU ward
D. no SARS-CoV-2 RNA could be detected in their
baseline specimens
20. Choose the CORRECT answer. BOP showed significant
improvements in the Bunk et al. trial. Which statement
reflects the findings of the authors?:
A. Group 3 showed significantly lower BOP-positive
sites after 12 weeks when compared to the control group (Group 1)
B. Group 3 showed significantly lower BOP-positive
sites after 12 weeks when compared to Group 2
C. Group 2 showed significantly lower BOP-positive
sites after 12 weeks when compared to Group 1
D. Group 3 showed significantly lower BOP-positive
sites after 12 weeks when compared to Group 2
and Group 1
ETHICS
Dental images - Their use and abuse
21. Choose the CORRECT answer.
The following unethical conduct was mentioned in
this paper:
A. Performing a clinical examination on a nervous child|
B. Taking a CBCT scan of a vital tooth
C. Taking a panoramic radiograph and a CBCT scan
on the same visit
D. Adjusting the machine setting to allow for more
images to be taken
22. Choose the CORRECT answer.
Radiographs should only be taken:
A. if their benefits outweigh the risks
B. if the patient consents to this procedure
C. if exposure is kept to a minimum
D. All of the above are correct
E. Only A and C above are correct
23. Choose the CORRECT answer.
Exposing patients to unnecessary radiation may be
considered:
A. abuse
B. malpractice
C. maleficent
D. All of the above
E. Only A and C above are correct
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24. Choose the CORRECT answer.
Adjusting an X-ray machine to lower dose settings:
A. is a good way to allow the dentist to take more
radiographs
B. is acceptable in minor lesions where high definition
is not needed
C. is a good idea when taking radiographs in pregnant
women
D. All of the above are correct
E. None of the above are correct

25. Choose the CORRECT answer.
The initial treating dentist in the third case scenario
acted unprofessionally by:
A. failing to examine the panoramic radiograph
adequately
B. failing to take additional PA radiographs of all the
teeth to be crowned
C. failing to formulate a comprehensive treatment plan
prior to commencing treatment
D. All of the above

Online CPD in 6 Easy Steps
The Continuous Professional Development (CPD) section provides for twenty general questions and five
ethics questions. The section provides members with a valuable source of CPD points whilst also achieving
the objective of CPD, to assure continuing education. The importance of continuing professional development
should not be underestimated, it is a career-long obligation for practicing professionals.

1

Go to the SADA website www.sada.co.za.

2

Log into the ‘member only’ section with your unique SADA username and password.

3

Select the CPD navigation tab.

4

Select the questionnaire that you wish to complete.

5

Enter your multiple choice answers. Please note that you have two attempts to obtain at least 70%.

6

View and print your CPD certificate.
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