Key Scientific Studies on
Surgical Guide Use in
Dental Implantology

In the modern era of digital dentistry, surgical guides have
fundamentally transformed implant planning and placement
accuracy. Computer-aided static guided surgery represents a
paradigm shift from conventional freehand techniques, enabling
clinicians to transfer virtual treatment plans into precise surgical
execution. This page highlights major peer-reviewed studies
demonstrating how guided surgery improves precision,
minimizes complications, and supports minimally invasive
workflows. The accumulated scientific evidence confirms that
digital surgical guides consistently achieve sub-2mm accuracy,
reduce postoperative discomfort, and enhance predictable
outcomes. At Yemen Digital Dentistry, we are dedicated to
introducing evidence-based technologies that elevate implant
outcomes across Yemen, ensuring that dental professionals have
access to the same advanced tools used in leading clinics

worldwide.

| ul Major Published Studies

A systematic review of the accuracy of digital
surgical guides for dental implantation

Authors: Shi Y, Wang J, Ma C, et al.
Year: 2023



Journal: International Journal of Implant Dentistry

] Overview

This comprehensive systematic review analyzed 41 high-credibility
articles examining the accuracy and precision of digital surgical
guides in dental implant placement. The study evaluated multiple
variables including coronal deviation, apical deviation, angular
deviation, and the influence of guide support type and fabrication
method on surgical outcomes.

() Key Findings

* Implant surgery accuracy achieved with mean distance deviation <
2 mm (most studies <1 mm)

* Angular deviation < 8° (most studies < 5°)

 Bilateral tooth-supported guides exhibited highest in vitro and in
Vivo accuracy

* Mucosa-supported guides showed lowest in vivo accuracy

* Milled guides demonstrated higher in vivo accuracy than 3D-
printed guides

* Fixation screws and sleeve design significantly affect surgical
accuracy

Implications

g

This study provides robust evidence that modern digital surgical
guides achieve clinically acceptable accuracy levels. For dental
practices, selecting the appropriate guide support type (tooth-
supported when possible) and fabrication method (milling preferred)
can optimize implant placement precision. Yemen Digital Dentistry's
guide fabrication protocols incorporate these evidence-based
principles to maximize accuracy.


https://link.springer.com/article/10.1186/s40729-023-00507-w

The accuracy of static computer-aided implant
surgery: A systematic review and meta-analysis
Authors: Tahmaseb A, Wu V, Wismeijer D, et al.

Year: 2018

Journal: Clinical Oral Implants Research

] Overview

This landmark meta-analysis reviewed 20 clinical studies
encompassing 2,238 implants placed in 471 patients using static
computer-guided surgery. The research evaluated positional
accuracy at entry and apex points, angular deviations, and compared
outcomes between partially and fully edentulous cases using meta-
regression analysis.

C Key Findings

* Mean error of 1.2 mm (95% Cl: 1.04-1.44 mm) at implant entry
point

* Mean error of 1.4 mm (95% Cl: 1.28-1.58 mm) at apical point

* Angular deviation of 3.5° (95% Cl: 3.0-3.96°)

 Significantly better accuracy in partially edentulous cases
compared to fully edentulous

* 100% implant survival rate reported in follow-up studies

« Safety margin of at least 2 mm should be respected in treatment
planning

Implications

g

This meta-analysis confirms that static guided surgery delivers
accuracy within clinically acceptable ranges across diverse clinical
scenarios. The superior performance in partially edentulous cases
highlights the advantage of tooth support. Clinicians should account


https://onlinelibrary.wiley.com/doi/10.1111/clr.13346

for the recommended 2mm safety margin when planning implants
near critical anatomical structures.

Guidance means accuracy: A randomized clinical
trial on freehand versus guided dental
implantation

Authors: Varga E Jr, Antal M, Major L, et al.
Year: 2020

Journal: Clinical Oral Implants Research

] Overview

This randomized controlled trial (RCT) directly compared implant
placement accuracy between tooth-supported surgical guide
protocols and conventional freehand surgery. The study tested the
hypothesis that guided protocols would yield significantly higher
accuracy levels than freehand techniques, providing Level | evidence
for clinical decision-making.

() Key Findings

* Guided protocols demonstrated significantly higher accuracy than
freehand surgery

* Reduced positional deviations in all three dimensions (mesiodistal,
buccolingual, vertical)

* Lower angular deviations with guided approach
* More predictable outcomes with guided surgery
* Tooth-supported guides provided stable reference for precise

implant positioning

Implications


https://onlinelibrary.wiley.com/doi/abs/10.1111/clr.13578

As one of the few RCTs in this field, this study provides the highest
level of clinical evidence supporting guided surgery. The significant
accuracy advantages translate directly to improved clinical outcomes:
better prosthetic positioning, reduced risk of anatomical structure
damage, and enhanced aesthetic results. This evidence supports the
adoption of guided surgery as standard of care for implant
placement.

Clinical applications and effectiveness of guided
implant surgery: a critical review based on
randomized controlled trials

Authors: Colombo M, Mangano C, Mijiritsky E, et al.

Year: 2017
Journal: BMC Oral Health

] Overview

This systematic review exclusively analyzed randomized controlled
trials comparing computer-guided implant surgery with conventional
freehand placement. By focusing only on the highest quality evidence
(RCTs), the study provided critical insights into clinical outcomes,
patient-centered benefits, and complication rates between the two
approaches.

() Key Findings

= « Similar implant survival rates between guided and conventional
approaches (both excellent)

= o Statistically significant reduction in postoperative pain with guided
surgery (P = 0.002)

= o Statistically significant reduction in postoperative swelling with
guided surgery (P = 0.024)


https://link.springer.com/article/10.1186/s12903-017-0441-y

* No significant differences in peri-implant bone loss between
groups

* Similar prosthetic complications and patient satisfaction scores

* Flapless guided surgery may contribute to reduced postoperative
discomfort

Implications

While both approaches achieve high survival rates, guided surgery
offers measurable advantages in patient comfort and postoperative
recovery. The significant reduction in pain and swelling makes guided
surgery particularly valuable for anxious patients and those seeking
minimally invasive treatment. The ability to perform flapless surgery
with guided techniques further enhances healing and patient
experience.

Accuracy of implant placement with computer-
aided static, dynamic, and robot-assisted surgery:
a systematic review and meta-analysis

Authors: Khaohoen A, Powcharoen W, Sornsuwan T, et al.

Year: 2024
Journal: BMC Oral Health

"] Overview

This recent systematic review and meta-analysis explored the clinical
accuracy of various computerized guided surgery systems for dental
implant placement, including static guides, dynamic navigation, and
robot-assisted surgery. The comprehensive analysis evaluated global
accuracy metrics across different digital guidance technologies used
in contemporary implant dentistry.

() Key Findings


https://link.springer.com/article/10.1186/s12903-024-04033-y

 Static guided surgery demonstrates consistent accuracy across
multiple studies

* Computer-aided approaches significantly outperform conventional
freehand placement

* Modern digital workflows improve clinical precision and
predictability

* Various guidance technologies available for different clinical
scenarios

* Continued technological advancement enhancing accuracy
outcomes

Implications

This contemporary review confirms that digital guidance technologies
have matured into reliable clinical tools. The availability of multiple
systems allows clinicians to select platforms that best match their
practice philosophy, case complexity, and budget. Yemen Digital
Dentistry stays current with these technological advances, offering
training and support for the latest evidence-based guidance systems.

| & Clinical Insights

Across multiple peer-reviewed studies and systematic reviews,
guided implant surgery consistently demonstrates superior accuracy
compared to conventional freehand placement, with typical
deviations less than 2 mm and angular errors under 5 degrees. The
accumulated evidence reveals that tooth-supported guides and
milled guide fabrication methods outperform mucosa-supported and
3D-printed alternatives in precision. Beyond accuracy metrics, guided
surgery delivers tangible clinical benefits including reduced surgical
trauma, minimally invasive flapless approaches, faster healing times,
improved aesthetic outcomes, and significantly decreased



postoperative pain and swelling. The technology enables precise pre-
surgical planning that respects anatomical limitations, optimizes
prosthetic positioning, and enhances safety near critical structures.
With implant survival rates consistently at or near 100% and growing
evidence supporting patient-centered advantages, computer-guided
implant surgery has transitioned from an innovative option to an
evidence-based standard of care in modern digital dentistry.

| Conclusion

Guided surgery is not just a technological upgrade—it's a clinical
necessity for predictable, patient-centered care. The extensive body
of peer-reviewed research, including systematic reviews, meta-
analyses, and randomized controlled trials, confirms that digital
surgical guides significantly improve implant placement accuracy,
reduce complications, and enhance patient outcomes. The evidence
is clear: guided surgery achieves sub-2mm accuracy, reduces
postoperative discomfort, and supports minimally invasive
techniques that promote faster healing. Yemen Digital Dentistry
continues to pioneer this transformation in Yemen by offering
advanced planning software, high-precision guide fabrication, and
comprehensive training programs for dental professionals. We are
committed to bringing evidence-based digital implantology to
practices across Yemen, ensuring that patients receive world-class

care supported by scientific research.




Contact Us to Transform Your Implant Practice

| Technical Facts & Clinical Benefits

Static vs Dynamic Guides

Static guides are pre-fabricated templates based on CT/CBCT planning,
offering high accuracy for fully-guided protocols. Dynamic guides use
real-time computer navigation, allowing intraoperative adjustments.
Static guides generally provide superior accuracy and are more cost-
effective.

Typical Accuracy Metrics

* Entry point deviation: 1.0-1.3 mm average

* Apical point deviation: 1.2-1.5 mm average

* Angular deviation: 3-4 degrees average

» Safety margin recommended: 2 mm minimum

Influence of Support Type

* Tooth-supported: Highest accuracy (< 1 mm typical)

* Bone-supported: Good accuracy with proper fixation

= » Mucosa-supported: Lower accuracy, requires stabilization

Manufacturing Methods

* Milled guides: Higher precision, better fit

* 3D-printed guides: Cost-effective, adequate for most cases

 Stereolithography (SLA): Good balance of accuracy and cost


mailto:info@yemendigitaldentistry.com

Clinical Benefits

v Less surgical trauma and tissue damage

v Flapless surgery options for faster healing

v Improved aesthetic outcomes and prosthetic positioning
v Reduced postoperative pain and swelling

v Enhanced safety near nerves and sinuses

v Predictable, reproducible results



