
The Making of Surgical Guide for TADs
Subjects: Dentistry, Oral Surgery & Medicine

Contributor: Michiko Aonuma, Shingo Shirahama, Cristian Romanec, George Anka

A temporary anchorage devices (TADs)  surgical guide is a guide that allows a dental surgeon to place TAD in a precise,

pre-planned location to give the ideal depth, angulation, and screw size to fit the area for anchorage purposes. The

purpose of anchorage in orthodontics is to move a tooth or teeth for dental and alveolar orthopedic purposes. The TAD

number of the screw that can be placed using the surgical guide may range from one to multiple, depending on the

purpose of the anchorage needed. The surgical guide is made from hard materials like acrylic or metal. The TAD surgical

guide is positioned over the adjacent teeth to maintain stability during the maneuver. The surgical guide is created using

CAD/CAM technology and a 3D printer.
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1. Introduction

Temporary anchorage devices (TADs) have gained importance in orthodontic practice during the past 20 years. TADs are

now recognized as one of the most efficient ways to anchor dental units and reduce the need for extraction and surgical

treatments. Surgical trauma and root collusion issues have negatively impacted the use of TADs during placement 

. One way to ensure the safe placement of TADs is by using surgical guides. The making of surgical guides

is possible with technological innovations. Most pioneers of surgical guides come from those who have been using the

dental implant technique for decades . The placement of single-standing or more TADs is facilitated by a surgical

guide, which is crucial for safe clinical practice. The affordability of 3D printers and the advanced application of CAD/CAM

technology have enabled the creation and manufacturing of surgical guides.

Multiple papers have addressed the issue of successful and unsuccessful TAD usage. Trauma to the tooth's root and

damage to the periodontal membrane can be caused by the placement itself, which is one of the critical areas .

Unwanted complications can arise during inter-root placement. Typically, the TAD has a 1.4 to 1.8 mm diameter, but the

interdental bone may not have enough space to accommodate this size .

It is common to place TADs in interdental bone or other secure locations in the maxilla and mandible. The safety and

stability of TADs during dental movements depend on their accurate placement without hindering dental roots and other

structures. By having complete control over the placement, an orthodontist can conduct orthodontic biomechanics in an

organized and optimized manner, resulting in reduced treatment duration and better quality of treatment outcome .

2. The Surgical Guide for TAD

A surgical guide for TADs is intended to reduce orthodontist challenges, and designing the procedure for practical use in

daily orthodontic practice will benefit both patients and the orthodontist practitioner.

Figure 1. (a) are the surgical guides on the model; (b) are two kinds of surgical guides; (c) is the drill and the TADs.
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Figure 1a and Figure 1b show the surgical guides received from the laboratory. The surgical guides were placed on the

model to check for accuracy before inserting them into the mouth. There are two kinds of surgical guides for each side of

the mandible. The left side is the surgical guide for the TAD, and the right is the surgical guide for the pilot drill (Figure 1b).

The surgical guide is viewed from the side and should be analyzed for the vertical height, which is the most critical part, as

it should be adjusted whenever a problem arises before placement, as shown in Figure 1b. The two surgical guides are

needed because the size of the drill and the driver are different (Figure 1c).

The surgical guide is made by using the Dicom data from the CBCT and overlaying it with the SLT data from the intra-oral

scan.

The collaboration between the laboratory technician and the clinician is necessary to make an excellent surgical guide.

The surgical guide can be used to almost perform TAD placement on the maxilla and mandible.

The TAD area is typically placed as follows:

3. In the Maxilla

The alveolar buccal region of the maxilla. The TAD placement is advantageous for the attached gingiva, but the cervical

area of the tooth is not a strategic location for inserting forces. The TAD must be close to the apex of the tooth, but it's

important to avoid flabby mucosa . The most suitable placement is at the boundary between the attached gingival and

flabby gingival areas. Special attention should be given to the positioning of the Zygomatic bone as it is located on a

flabby mucosal surface. The intraoral scan will record the flabby mucosa while it is stretched. The insertion of the TAD

should be done while the mucosa is compressed. It is necessary to double-check the surgical guide by manually

comparison to the maxillary model.

Figure 2. Figure 2a shows the interdental placement (A1, A2, A3, and A4) , and Figure B indicates the placement of the

zygomatic bone. A buccal frenulum can make it difficult to place in the zygomatic area. In clinical practice, a frenectomy is

intended to smooth the placement of TADs and prevent soft tissue ulceration when using them. Figure 2b shows anterior

placement between the laterals and the canines; this area benefits intruding anterior teeth in deep bites and treating

Gummy Smile . Figure 2c shows the use of anchorage to retract the entire anterior region of the teeth as an en-mass

movement.

TADs can be placed strategically in the palatal bone, which is a large and relatively flat area. The palatal bone makes it

possible to use a super mucosal plate, such as the Benefits system , which may require two TADs. The surgical guide

will provide the placement of two screws parallel to each other, which is difficult in the free-hand placement of TADs.

Figure 3. Figure 3a demonstrates (A) a T-shaped region  that provides sufficient bone volume and thickness in the

palatal bone. To place TADs, CBCT data is necessary to determine the areas with sufficient Hounsfield value (Hu). The

anterior region of the T-form is located transversely at the anterior portion of the hard palate. The T-form vertical area is a
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palatal suture that connects the left and right portions of the palatine processes, and it is also called the median suture. A

parallel TAD placement may be necessary to make plate setting easier. The use of a surgical guide can enhance this

approach. However, paralleling the TADs may not be necessary, depending on the device used.

Between the second bicuspid and the first molar is where the B area of the palate is located. Area B provides enough

width for the TAD to be inserted into an average case. The alveolar bone is where the second bicuspid root goes

vertically, and the first molar only has a single palatal root. Therefore, the B area has sufficient space for inserting the

TADs. The molar and bicuspid roots can avoid colliding with the TAD during tooth movement.

In Figure 3b, the image shows a Benefit plate fixed to the vertical T-form, which serves as an anchor for the en-mass

movement of all the upper teeth. The transpalatal arch is built upon the foundation of the first molars. Caution should be

taken in individuals with a low maxillary sinus, which could occur in individuals with chronic allergic or other nasal

diseases. Sinusitis can potentially cause bone resorption between the roots of the posterior molars. Choosing a suitable

place and finding a new insertion site is essential.

4. In the Mandible

TAD use is more complex than maxillary use due to the U-shaped configuration and tongue located in the middle of the

mandible. Due to the shallow lower buccal fold, some individuals may find it difficult to place the TAD. During eating, the

food will descend to the buccal and lingual sides of the posterior teeth and then be retrieved by the tongue. The mucosa

of the cheek and buccal frenulum is bound to move during this maneuver. The mucosa may be harmed by TAD placement

.

The placement of TAD on the alveolar buccal region is in the interdental area, between the attached gingiva and the

flabby gingiva. The lower lip's activity depends on the oral muscular structure and age. It is essential to avoid placing it on

the buccal alveolar bone in front of the four incisors as the consequences of mucosa ulceration are high.

Placement of TAD behind the canine is less irritating to the mucosa.

Figure 4. Figure 4a shows the use of TAD in the mandible; A1 to A4 are interdental placements. B1 is located on the

oblique line of the mandible body. En-massed retraction of all teeth in the mandible requires placement on the B1 area .

C1 is the place for the TAD in the torus mandibularis. Torus mandibularis is uncommon in many patients and its size can

vary from patient to patient. When the torus mandibularis is big enough to fit TAD, it can also serve as an anchorage for

moving teeth from the lingual side. Figure 4b shows the use of TAD at location A1, which is between the canine and the

first bicuspids. The objective is to connect a coiled spring called a propeller [27]. The midline and arch form of the

anterior lower teeth alignment will be corrected by moving the anterior teeth with the propeller. Figure 4b also shows the

TAD location at A4. The goal of the A4 TAD location is to move the teeth distally. A collision between TAD and the root of

the teeth can occur after teeth move for a few mm. When teeth move over a long distance, it is necessary to have TAD

placement on B1 (Figures 4d and 4e). The ridge known as the oblique line of the mandible is located between the anterior

border of the mandibular ramus and the lower molar region. The optimal location for TAD placement can be identified by

palpating the buccal area of the molars and comparing it to the CBCT data. The most suitable place is typically in front of

the mesial root of the second molar. The bone's thickness is sufficient to provide room for the TAD placement, almost

parallel to the molar root. Placement will be easier with a surgical TAD guide due to the steepness of the B1 area on the

body of the mandible. Figure 4c shows the location of TAD on C1. The torus mandibularis can be effectively used with
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single-standing TAD of double parallel TADs with a plate as figure 4c, where the posterior width of the lower arch can be

constricted. Figure 4d shows the TAD at the B1 location. The flabby mucosal area close to the cheek mucosa makes it

crucial to choose the right area for B1. The use of a surgical guide is essential. To prevent the initial bur from catching the

mucosa, it is crucial to make sure that the bottom area of the TAD surgical guide presses and holds the mucosa. The TAD

surgical guide cannot be justified in this B1 case solely based on the SLT data. An impression is necessary to create a

model. The model allows for adjustment of the area where the TAD surgical guide touches the mucosal. Drilling requires

the mucosa to be lightly compressed.

The TAD surgical guide can be effectively utilized in all the areas mentioned, regardless of how TAD is placed on the

maxilla and mandible.
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