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SUMMARY

Background: Temporary Skeletal Anchorage Devices 
(TSADs) are small titanium screws that are inserted through 
the gingival or palatal mucosa into supporting bone to 
form an independent rigid anchor unit or may be tied to 
adjacent teeth to enhance their anchorage capability. On 
completion of orthodontic treatment the orthodontist is 
easily able to unscrew and remove the screws. 

Objective: To conduct a survey on the clinical use of 
TSADs amongst South African orthodontists. 

Materials and method: The method consisted of a 
structured survey questionnaire which was sent to 110 
South African orthodontists registered on the South Afri-
can Society of Orthodontists database in 2013.

Results: Forty six orthodontists completed the survey, a 
response rate of 41.81%. Of these respondents, 63.04% used 
TSADs, and of those, 58.62% placed TSADs themselves 
while the remainder referred to maxillo-facial surgeons, 
and to a lesser extent, to periodontists, for placement. The 
majority (72.41%) loaded TSADs immediately. TSADs were 
used mostly to provide anchorage when teeth were moved 
mesially (52%) or distally along the arch. 

Conclusions: South African orthodontists have adopted 
a cautious approach to the use of TSADs. Training in 
the placement and the clinical application of TSADs 

should be incorporated in the curriculae of postgraduate 
orthodontics. 

INTRODUCTION AND LITERATURE REVIEW
The term “orthodontic anchorage” was defined by Ottofy 
as “the base against which orthodontic force or reaction 
of orthodontic force is applied”.1 This definition was later 
expanded upon by Daskalogiannakis2 who explained it 
more simply as “resistance to unwanted tooth movement”. 
In essence, anchorage means the prevention of undesired 
forward movement of posterior teeth, which are often 
used as “anchors” when crowded or proclined anterior 
teeth are being retracted into space created by premolar 
extraction.3 Every effort should be made during retraction 
to prevent the anchor teeth from moving forward.3-5 

Orthodontists have traditionally used extra-oral applianc-
es such as headgears and face masks to control anchor-
age. Headgear obtains anchorage from the back of the 
head and face masks from the chin and forehead. In more 
recent times these appliances have lost popularity, with 
many patients regarding the devices as unappealing to 
wear, and consequently are not compliant, leading to poor 
treatment outcomes.5,6

 
In an effort to overcome these problems, tooth anchorage 
devices which are not reliant on patient cooperation were 
designed, such as the Nance holding arch, the transpala-
tal arch (TPA) and the lingual arch.7-9 Unfortunately, unto-
ward mesial movement of posterior teeth anchored with 
these appliances still occurs.3,8

Recently, temporary anchorage devices (TADs) have 
been introduced to clinical orthodontics. These are small 
screws inserted into bone for the purpose of enhancing 
orthodontic anchorage and are removed following com-
pletion of treatment.10-14 The first clinical case report on 
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the successful use of an intra-osseous mini-screw was 
published in 1983.4 In that case a patient with a deep im-
pinging overbite was treated using a vitallium bone screw 
inserted below the nasal spine. An elastic chain was then 
used to intrude the maxillary incisors. It was only in the 
early 21st century, however, after the introduction of the 
more biocompatible titanium screws, that these devices 
became common.10-13 Approval by the FDA for their clini-
cal use was granted in 2003.15 Since then various termi-
nologies have been used to describe a screw inserted 
into bone and used for orthodontic anchorage, including: 
mini-screw, micro-screw, mini-implant, micro-implant, 
pin-plant, ortho-implant and temporary anchorage device 
(TAD). A panel of orthodontists meeting at the 2004 con-
ference of the American Association of Orthodontists16 

was mandated to resolve the confusion. It was suggested 
that the terms micro and screw be avoided as the former 
implies a metric measurement of 1016 requiring for visuali-
sation the aid of a microscope, while the latter may have a 
negative connotation. The terms miniscrews and TAD were 
adopted, although the term TAD is actually applicable to 
other appliances such as the headgear and mandibular 
holding arch. The term Temporary Skeletal Anchorage 
Device (TSAD) is today preferred with the pronunciation 
remaining “tad” with a silent “s”. They are easy to place, 
even by orthodontists with the patient in the dental chair. 
Minimal local or topical anaesthesia is required and the 
tad can be loaded immediately.17-19 

Mini-plates were introduced at about the same time that 
miniscrews were taken into use.18, 20-23 Mini-plates are 
Y, T or L-shaped flat bars of titanium plate surgically in-
serted and fixated to bone using two to three monocorti-
cal screws. The technique has a high success rate. It is 
claimed that the plates provide reliable stability and can 
withstand heavy forces. They are therefore reserved for 
cases where heavy forces such as those used for retrac-
tion of teeth en-masse, for distal movement of molars and 
for skeletal correction are applied. The disadvantages as-
sociated with these devices are added cost of the TSADs 
and their placement as well as the need for a second sur-
gical procedure for the removal of plates and screws on 
completion of treatment.
 
Orthodontists have since introduced several uses for 
TSADs including: retraction of anterior teeth, retraction of 
whole dentition, distal repositioning of molars, protraction 
of molars or the whole dentition, orthopaedic correction 
of maxillary deficient cases, intrusion of teeth and arch 
expansion. Other minor uses include: improved tooth 
anchorage in periodontally compromised individuals, up-
righting and dis-impacting molars as well as correcting a 
canted occlusal plane.24-34

The aim of this study was to report on the uses of TSADs 
by South African orthodontists and to compare the find-
ings with those of similar surveys elsewhere. Information 
obtained from such a survey could be useful in informing 
the training of orthodontists.
 
MATERIALS AND METHODS
A structured self-administered questionnaire, used 
previously in a survey in the USA,35 was modified and 
directed at 110 South African orthodontists registered 
on the South African Society of Orthodontists database 
in 2013. Questions were aimed at obtaining information 

regarding how frequently tads were used, and sought 
reaction on how orthodontists viewed the experience. 
Orthodontists attending the annual SASO Congress in 
2013 were invited to complete the questionnaire. A follow-
up web-based survey was sent to those who had not 
attended the Congress and to those who had attended 
but had not returned their questionnaires. 

Descriptive statistical analyses were performed using 
SAS® (SAS Institute Inc, Carey, NC), Release 9.3, run un-
der Microsoft® Windows® from a personal computer.

RESULTS 
A response rate of 41.8% (46 out of 110) was achieved in 
this study. 

The responses to the questions posed in the questionnaire 
are as follows:

I. Orthodontists using TSADs in their practices
i)	 How long have you been using TSADs? 
Twenty eight (60.9%) of the responding orthodontists had 
been using TSADs in their clinical practices for periods 
varying from three to twenty years (see Figure 1), the ma-
jority ( 60.7%) reporting experience in their use for at least 
four years (Figure1). 

ii)	� Who places TSADs and to whom do you refer to if 
you don’t place them yourself?

The majority of orthodontists who use TSADs (57.2%) 
place the screws themselves (Table 1). Of the remaining 
orthodontists who referred their patients for placement, 
most (28.6%) referred to maxillofacial and oral surgeons, 
and 7.1% to periodontists. 

iii)	 When do you load TSADs?
Seventy-five percent of orthodontists responded that they 
loaded TSADs immediately after placement, while 21.4% 
impose a waiting period before loading (Table 2). 
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Figure 1: Experience in placement and utilisation of TSADs.

Table 1: Clinician responsible for placing TSADs

Clinician Percentage

Orthodontist 57.2

Maxillofacial and oral surgeon 28.6

Periodontist 7.1

Maxillofacial and oral surgeon or periodontist 7.1

Table 2: Loading of TSADs

Percentage

Immediate loading 75

Waiting period before loading 21.4

No response 3.6
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iv)	 What do you use TSADs for?
An analysis of the responses of the participating orthodon-
tists revealed that TSADs were most commonly used for 
anchorage when the dentition was being moved mesially 
(46.2%), for intrusion (42.8%) and for retraction (39.3%). 
Applications reported less frequently included: distal 
movement of dentition (32.1%), molar uprighting (25%) and 
traction of impacted teeth (17.8%). They were used least 
for correction of an occlusal cant (3.6%) (Figure 2). 

Reports in the literature indicate that 54% to 57% of 
orthodontists place TSADs themselves.39 

v)	� How many TSADs do you place per month?
In this study a large number of orthodontists (75%) placed 
an average of two to four TSADs per month. Fewer than 
one was placed per month by 21.4% of the sample while 
3.6% placed an average of between five and 10 TSADs 
per month (Figure 3). 

vi)	� What complications have you experienced in the 
use of TSADs?

The most commonly reported complication experienced 
with the use of TSADs was failure (67.9%) (Figure 4). 

vii)	� How many failures do you experience per month? 
(Failure rate)

No failures were reported by 32.1% of orthodontists in 
their use of TSADs, while 50% had experienced the failure 
of one to five TSADs during treatment (Figure 5). 

viii)	�In your experience, would you say that these 
devices have added value to your clinical practice 
in terms of clinical/treatment results? 

Most respondents who used TSADs (50%) were satis-
fied, believing that the devices added value to their clinical 
practice in terms of clinical/treatment results. Only two re-
spondents (7.1%) reported not being completely satisfied 
with the application of TSADs. 

II Orthodontists not using TSADs in their practices
i)	 Why are you not using TSADs?
Among the 18 orthodontists who were not making use of 
TSADs in their practices, the most commonly cited rea-
son was that they were not skilled in placing the screws 
(22.2%). Other reasons provided were that orthodontists 
were apprehensive of complications that might arise 
(22.2%), the high cost of TSADs, and patients’ inability to 
accept TSADs (Table 3). 
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Figure 5: The number of TSADs failures per month (Failure rate).
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Figure 4: Complications related to the use of TSADs
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Table 3: Reasons for not using TSADs

Reasons Percentage of 
orthodontists

Not skilled in placing TSADs 22.2

Fear of complications 22.2

Cost factor 22.2

Inability of patients to accept TSADs 22.2

Had not reached that stage yet 5.6

Too old to change what works 5.6

Cannot see the need for them 5.6

I can manage without them 5.6

Figure 3: Number of TSADs placed per month.



516 > research

ii)	� What alternative methods of anchorage are you 
using?

When questioned about the method/s of anchorage that 
they were using other than TSADs, orthodontists men-
tioned the following: headgear, transpalatal arch, Nance 
holding arch, figure eight ligatures, wire stops, pushing 
springs, bonding second molar teeth, elastics, face mask 
and the Begg technique. 

iii)	 �If lack of skill is your reason for not using TSADs, do 
you believe a hands-on course would benefit you?

Of the nine orthodontists who cited lack of skill as their 
reason for not using TSADs, five (55.5%) reported that 
they believed that a hands-on course would benefit them, 
and that they would use TADs if another professional was 
to place them on their behalf. Four (44.4%) of the nine an-
swered “maybe” to the two questions. 

DISCUSSION
This study sought to establish the use of TSADS amongst 
South African orthodontists through the use of a validat-
ed, structured self-administered questionnaire.35 Ques-
tions were separated into two categories, namely for 
orthodontists using TSADS to find out how frequent and 
for what purpose was their use and a second category 
for those not using the technique, to explore their rea-
sons and to discover what alternative form of anchorage 
they are using.
 
The response rate from participants was modest and 
rather lower than that achieved in a USA36 study where the 
reported response rate was 82%. The 2008 survey of AAO 
members37 and the Swiss study,38 however had much lower 
response rates at 6% and 24.4% respectively. (Surveys using 
questionnaires generally have low response rates.) 

The highest percentage of orthodontists using TSADs 
was in the USA,35 reported as 91%, closely followed by the 
Swiss at 80%.38 In this South African study, the percent-
age of orthodontists using TSADs was lower (60.9%). This 
might be due to delayed arrival of new technology and in-
novation and a longer lag period in becoming established. 
Also, when technology finally arrives, it comes at a much 
higher and possibly prohibitive cost.
 
The experience levels of orthodontists using TSADs in this 
study were comparable to those of orthodontists in the 
USA study in that none of the clinicians reported having 
used TSADs for longer than 10 years. The majority of re-
spondents (89.2%) had been using the devices for only 
the past five years or less.36 This finding was to be ex-
pected since the technique was still relatively new at the 
time when this study was conducted.

The number of SA orthodontists who place TSADS on 
their own is comparable to the figures reported in the lit-
erature (54% to 57%) and so is the pattern of referral for 
placement, with the majority of orthodontists involving 
maxillofacial surgeons and very few referring to periodon-
tists.37,39 The reasons for these preferences are not clear. 
Even though there is agreement that placement of TSADs 
is relatively easy,40 some orthodontists are still not com-
fortable to manage insertion of the screw, an indication 
that placement and clinical use of these devices should 
be taught at training centres.

A high number of orthodontists are comfortable in loading 
TSADS immediately.33,36,37 Other researchers agree that 
immediate loading is not only possible but may also posi-
tively affect the osseous density around the screw.41

 
South African orthodontists use TSADs mostly for mesial 
movement of the dentition and the least frequent applica-
tion is for correction of canted occlusal planes. The find-
ings are similar to what has been found elsewhere.35,36 

The frequency in the use of TSADS could of course be 
linked to the prevalence of the specific malocclusion traits 
with cases requiring mesial movement of the dentition be-
ing more common than those requiring correction of the 
canted occlusal plane.29,33,35-37

A high number of orthodontists (75) using TSADS place 
an average of four per month. This means that they are 
fairly comfortable with the clinical application of these de-
vices. In the USA study36 only six of 46 clinicians reported 
having placed more than 20 TSADs in their clinical lives. 
TSADs were placed in only 6% of the patients reported in 
the study by Shirck et al,35 whereas Keim et al42 reported 
an average of only three patients per orthodontist. These 
findings suggest that orthodontists are very careful and 
selective in their use of TSADs.
 
Failure was the commonest complication when using 
TSADs, although the rate is low and comparable to that 
found in the literature.43,44 Most studies have shown failure 
rates of around 10%.43

Most respondents in this study agree that the use of 
these devices has added value to their practices and only 
two reported that they are not completely satisfied with 
TSADs. This indicates how clinically valuable the devices 
are and perhaps also emphasises the need to offer regis-
trars instruction in their application . It is evident from the 
literature that the use of TSADs does enhance orthodontic 
treatment results. In this study, a greater proportion of SA 
orthodontists (85.7%) was found to consider that TSADs 
had added value to their treatment outcomes than was 
shown amongst USA orthodontists (78.7%).37

Most orthodontists not using TSADs seem to still rely on 
conventional methods of anchorage control. They cite lack 
of skills to place and use TSADs and concerns about pos-
sible complications in their use as reasons for not practis-
ing the technique. Perhaps these are normal reactions to 
new technology. Venkatesh and Parveen included lack of 
training by 67% of their respondents, fear of risk factors 
(54%), and patients’ refusal to accept TSADs (29%) as fac-
tors hampering the acceptance of TSADs in most prac-
tices.33 Most orthodontists not using TSADS confirmed 
that they would consider using them if they can receive 
adequate training.
 
Another factor in South Africa is the high cost of new 
technology as most of these items are imported at great 
expense.

LIMITATIONS OF THE STUDY
As a result of the low response rate from a relatively small pop-
ulation, sample size was the greatest limitation of this study. 
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CONCLUSIONS
The following conclusions can be drawn from the findings, 
while recognising the limitations of the study:
The majority of South African orthodontists use TSADs 
in their clinical practices but are selective and cautious in 
their application. Lack of training and a lack of confidence, 
fear of performing surgical procedures and the high costs 
involved contribute to a reluctance for greater usage. We 
recommend that placement techniques and the clinical 
use of these devices should be incorporated in the ortho-
dontic postgraduate training programme. 

Conflict of interest: None declared.
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