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ABSTRACT

Placement of infra-zygomatic crest screw (IZC) in patients with missing posterior teeth or low set sinus
floor often presents as a clinical challenge. The ideal position of the bone screw was identified and pre-
planned using CBCT images. The critical factors in placement position like the available bone thickness,
proximity of sinus floor and adjacent root structures were evaluated. The 3D printed guide was designed
for the precise insertion of the bone screw. A detailed protocol for designing and printing the implant guide
along with additional features for accuracy of placement has been elaborated in this article.
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1. Introduction

The introduction of temporary anchorage devices in
orthodontics has dramatically increased the scope of
correction of complex malocclusions with fixed appliance
therapy. ! The use of temporary anchorage devices not only
eliminates the taxation of anchorage on the posterior teeth
but also provides means of producing a wide range of force
vectors.? Owing to its versatile nature of application, TADs
can be used for orthodontic tooth movement in cases that
require absolute anchorage.! Placement of infra-zygomatic
crest screw (IZC) in patients with missing posterior teeth or
low set sinus floor often presents as a clinical challenge.?
The use of simple, customized 3D printed implant guides
would be an optimal solution for placement of IZC in areas
with unclear anatomical demarcation.* This article provides
a detailed and step-wise protocol for the designing, printing
and application of the implant guide.

*Corresponding author.
E-mail address: drsandhramadhu@gmail.com (R. D. Prabha).
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1.1. Procedure

The first step in planning an IZC with implant guide is
CBCT evaluation. An ideal slice was first selected on the
basis of sufficient bone quality and proximity to the sinus
floor. The desired position of the bone screw along with
the path of insertion was identified and marked on the
CBCT. The width and length of the bone screw (2mm x
14mm) is virtually replicated onto the CBCT slice selected.
The critical factors in placement position like the available
bone thickness, proximity of sinus floor and adjacent root
structures were evaluated after designing the virtual bone
screw. (Figure 1). The angulation of the implant is also
planned such that the screw passes at an angle of 60° to the
occlusal plane providing adequate bone-screw interface.

The 3D implant guide was designed using Materialise,
Mimics 25.0 software (version 19.0; Materialise NV,
Leuven, Belgium). The design (Figure 2) consisted of
majorly two components; a) channel for screw placement
b) bite plane. The inner diameter of the channel was kept
at Smm (to allow free passage of screw driver head and
provide sufficient play for optimal angulation) while the
outer diameter was kept at 8mm for sufficient rigidity of the
channel.
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Figure 1: Axial CBCT planning for placement of implant.

Figure 2: Implant guide designed on Materialise software.

Figure 3: A. GIC coated implant guide., B. Guided bone screw
placement.,C. IZC in place, after removal of the guide, D. CBCT
image showing the IZC in planned position.

The base of the guide comprised of a bite plane which
enabled the patient to comfortably bite on. The bite plane
is customized to aid in creating clearance for visibility
and ease of screw insertion. An occlusal extension was
added on the buccal and palatal sides for snap fitting
into the buccal tube and brackets, which resulted in
enhanced retention (Figure 3 A). The 3D printed guide
was fabricated using medical grade resin polymer; which
is radiolucent. The outer ring of the guide was coated
with glass-ionomer cement to improve radio-opacity during
radiographic imaging (Figure 3 B). An RVG was taken to
confirm the path of insertion before placing the IZC. After
placing the implant, the guide was carefully removed by
first disengaging the occlusal surface. (Figure 3 C, and D)
The IZC once in place was stable and was angulated away
from the buccal mucosa. Post-insertion CBCT showed that
the position of the bone-screw was identical to the virtually
planned path of insertion.

2. Discussion

Mini-implant assisted anchorage has revolutionized
orthodontic practice. Conventionally, most clinicians
made use of a direct manual method of insertion
with aid of a 2D radiograph. This technique may
have compromised on accuracy and at times lead to
failure. Infrazygomatic crest screws placement is further
challenging due to its close proximity to the sinus floor.
Sinus penetration would reduce the osseous interface with
the implant. Sinusitis could also be one of the reasons
for mini-implant failure.’ Infrazygomatic crest screws are
typically positioned at or above the mucogingival junction.
Additionally, the stability of the mini-implant may also
compromised by implant being submerged by soft tissue.
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Suzuki et al, created a 3D surgical guide with stainless
guide tube that could orient the pilot hole drilling based on
2D radiograph. The guide was attached to the orthodontic
appliance’s main wire via a vertical metal arm. In contrast
to the previous conventional implant guide designs, the 3D
surgical guide with stainless guide decreased the possibility
of mini-implant deviation during the insertion processes.
Even though the procedure could identify the quantity
and quality of bone at the implantation site, there still
remained a chance of harming the surrounding anatomical
structures.® CBCT imaging is presently a widely used tool
for diagnosis and treatment planning in dentistry. Based on
prosthetic implant guides designs, Kim et al merged CBCT
pictures with implant planning for the first time to create
mini-implant insertion guides that significantly increased
the accuracy of implant placement. The limitations of this
design include errors from the soft-tissue thickness variation
which may affect the stability of screw.’

In order to create and manufacture guide templates, Qiu
et al integrated CBCT pictures with 3D laser scanning
models. Incorporation of mucosa morphology into planning,
the guide design templates were found to be more accurate. ®

In this case, we have described a stepwise protocol
for the designing, printing and clinical application of a
simplified 3D implant guide. Our implant guide design
has the additional advantage of a bite plane and sufficient
occlusal coverage for enhanced retention. This article is
aimed to provide a simple guide design to clinicians for easy
and precise insertion of bone screws.

3. Conclusions

1. CBCT guided implant placement using a 3D printed
guide provides a more accurate method of placing bone
SCIews.

2. The techniques described has additional advantage
of accuracy of placement even in clinical scenarios
with partial edentulous areas without proper anatomic
demarcation.

3. The pre-determined path of insertion can be accurately
achieved with ease on application of the implant guide.

3.1. Source of Funding

None.

4. Conflict of Interest

None.
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