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INTRODUCTION 2. Guide Design: - Case 1: Three stackable guides were digitally designed:(A) Alveolar bone reduction guide
(bone-supported), (B) Tooth-supported fixation pin guide, (C) Final sCAIP surgical guide, interlocked with prior

guides for stability. Case 2: A tooth-supported static surgical guide was designed.

3. External Cooling Integration: - Using CAD software (Meshmixer, Autodesk), novel irrigation ports were
incorporated into each surgical guide. - This ensured continuous cooling during osteotomy preparation, reducing
the risk of overheating.

4. Guide Fabrication: - Case 1: SLA 3D printer (Formlabs 3B+) - Case 2: MSLA 3D printing (Phrozen Sonic Mighty 8K
Resin 3D Printer).

Edentulism and terminal dentition remain major challenges in
prosthodontics, often requiring implant rehabilitation to restore function
and quality of life. When implants are placed immediately after extraction
or in the presence of irregular alveolar bone, bone reduction may be
necessary to create sufficient space for restorative purposes. One critical
factor during implant osteotomy preparation is thermal control.
Temperatures above 47°C for more than one minute can cause bone
necrosis, impair osseointegration, and compromise implant survival.
Traditional irrigation methods may be insufficient, especially with static
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