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A top priority in gaining the ideal prosthetic

result for either fixed or removable restorations

is appropriate implant placement. There have

been dramatic advancements in technology

used to plan and accurately place implants

since Brånemark in 1982, including cone-beam

tomography, digital design and implant

planning, and the ability to print highly accurate

guides for implant placement. Dynamic

navigation (DN) is a burgeoning technology in

implant planning and placement that warrants

study of its accuracy.

The goal of this study was to test a

commercially available DN system for accuracy

of implant placement compared to a fully

limiting static guide (FG) and conventional

implant placement using an out-of-bounds

guide (OG).

DN exhibited lower angular errors than FG and

OG and was more accurate than OG regarding

entry point deviations and apex deviations. DN

was not inferior to FG in apex deviation. With

comparable accuracy to FG, DN is a promising

technology in the field of implant surgical

planning and placement.

A master mandibular model had six implants

placed (Figure 1A). These implants were used to

plan the experimental implant locations using

cone-beam tomography (CBCT) in X-Guide (X-

Nav, LLC; Figure 2) and Blue Sky Plan (Blue Sky

Bio, LLC; Figure 3) for DN and FG, respectively.

DN and FG were more accurate than OG with

respect to angular deviation (P<0.001), entry

point deviation (P=0.001), and apex deviation

(P<0.001) errors. DN was more accurate than FG

in angular deviation (P<0.001, DN: 1.27º ± 0.63,

FG: 2.00 º ±1.08). FG was most accurate in entry

point deviation (P<0.001, DN: 0.66 mm ± 0.32,

FG: 0.46 mm ± 0.34). No significant difference

was found between DN and FG for apex

deviation (P<0.001, DN: 0.67 mm ± 0.43, FG: 0.80

mm ± 0.33).

Figure 1: A - Master model with DN attachment, B - Printed FG, C - Acrylic OG.
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OG 4.39 ± 2.11 0.84 ± 0.34 1.21 ± 0.55

FG 2.00 ±1.08 0.46 ± 0.34 0.80 ± 0.33

DN 1.27 ± 0.63 0.66 ± 0.32 0.67 ± 0.43

Figure 2: X-Guide implant planning.

Figure 4: A. angle

deviation, B. entry

point deviation, C.

apex deviation.
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Figures 3: Blue Sky Plan implant planning.

The FG was printed (Figure 1B), and the OG was

made in acrylic and openings cut with a drill

press (Figure 1C). A single operator prepared

osteotomies and placed 120 implants in 20

experimental models, five models per group (DN

right clip, DN left clip, FG, OG). Post-placement

CBCT was performed on each model and

compared to the master model. Errors in angle

deviation, entry point deviation, and apex

deviation were recorded and analyzed.
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