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[Abstract] Currently, computer-aided implant surgeries include implant placement surgery under the guidance of a
dynamic navigation system. With the use of software inherent in the navigation system, doctors can make a preoperative
plan including the ideal position of the implant. Then the plan can be accurately transferred to the surgery, during
which the real-time condition of the drill and its relationship with the surgical region will be visualized by the surgeon
and the drill can be adjusted in a timely manner. Currently the dynamic navigation system is increasingly widely uti-
lized, especially in cases of esthetic zones or surgical sites with important anatomical structures. However, the clinical
workflow of the navigation system is complicated, including CBCT taken after the registration device placement, pros-
thetic-driven 3D design, calibration, registration, navigated borehole preparation and implant placement surgery. Many
details should be considered when the device is applied, including implant position design, fixation of the tracking de-
vice, registration, and stable borehole preparation under the guidance of dynamic navigation. Therefore, this article intro-
duces the dynamic navigation system into the clinical workflow and evaluates, the effects of the application and the clini-
cal features. The new progress of the navigation system in the field of implantology is demonstrated at the same time, in-

cluding navigated surgery in fully edentulous arches and in the zygomatic zone. Further improvements in the navigation

system in terms of the accuracy and simplification of the workflow are needed in the future.
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a: registration device with radiation information; b: the intraoral noninvasive registration device was placed; c: registration process was

made with two calibration drills ; d: simulated restoration-driven implant placement in the mesiodistal direction ; e: simulated restoration-

driven implant placement in the buccolingual direction; f: borehole preparation under the guidance of the dynamic navigation system in

the horizontal direction; g: borehole preparation under the guidance of the dynamic navigation system in the mesiodistal direction ; h:

borehole preparation under the guidance of the dynamic navigation system in the buccolingual direction ; i: 3d view of borehole prepara-

tion under the guidance of the dynamic navigation system; j: quintain under the guidance of the dynamic navigation system; k: axial

alignment under the guidance of the dynamic navigation system; |: depth control under the guidance of the dynamic navigation system

Figure 1 The process of navigated implant surgery
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a: the bone markers were utilized as the registration markers; b: the implant placed in the anterior region was utilized to connect the

reference template, and the mandibular position could be tracked during the surgery; c: the boreholes were prepared and four im-

plants were inserted under the guidance of the dynamic navigation system; d: the accuracy of the surgery was assessed

Figure 2 The navigated implant surgery in the edentulous mandible
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a: the patient lost the right part of the maxillary jaw after the tumor surgery; b: after registration device placement, the patient under-

went a CBCT scan of the surgical region. The surgical plan of zygomatic implant placement with the aid of the dynamic navigation sys-

tem was designed; c: intraoral digital scan; d: the intraoral digital scan data and CBCT data were combined , and then the virtual tooth

arrangement was made. The design for zygomatic implant placement was prosthetically-driven ; e: the zygomatic implant placement sur-

gery was performed under the guidance of the dynamic navigation system; f: postoperative CBCT scan of the surgical site

Figure 3  The zygomatic implant placement surgery was performed under the guidance of the dynamic navigation system
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