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IMMEDIATE IMPLANT LOADING

CLINICAL TECHNIQUE REVIEW

Abstract: The design and development of today’s dental implants has been an evolving process based on 
scientific research, clinician input, and manufacturer ingenuity. Newer tapered implants with aggressive thread 
designs allow for placement at greater torque values than in the past, with high levels of initial stability even in 
situations with low-density or compromised bone. Modern implants are designed for patient cases involving 
extraction, immediate placement, and immediate load, as well as cases with less-than-ideal bone volume and 
quality. Contemporary implant body and platform design strongly considers minimizing bone trauma and 
crestal bone loss while maintaining gingival architecture. Even the most advanced implant design, however, 
can only function well when the implant is placed in healthy surrounding bone. Current thought leans toward 
the notion that implant bed preparation is as important as the implant itself. This article discusses the rationale 
behind the influence of these modern-day factors in immediate loading and aims to assist clinicians in decision 
making regarding appropriate selection of implants, instrumentation, and clinical procedures.

For decades, dental implants have undergone perpetual 
innovation and refinement. Generally, high implant suc-
cess/survival rates are attainable, yet clinicians con-
tinue to face limitations and struggle with unexplainable 
complications and failures. Albrektsson et al defined 

six key parameters for implant osseointegration: implant material, 
implant design, implant surface, bone status, surgical technique, and 
implant loading conditions.1 Implant enhancement has occurred 
through the creation of surfaces with materials that allow for secure 
and long-lasting cellular contact. Modern implants feature larger 
surface areas for increased interactions between the implant and 
surrounding tissue(s). Today’s implant body and thread designs are 
aimed at achieving higher primary stability at the time of placement, 
thereby promoting and supporting concepts of immediate loading. 

Factors Influencing Bone Regeneration
Healthy bone tissue is essential for proper osseointegration. Many 
factors influence bone regeneration capacity, including patients’ 
age and medical status, the medications they are taking, whether or 
not they smoke, and the sources of infections in implant areas, just 

to name some.2 Additionally, implant bed preparation creates bone 
trauma. While healthy bone supports modern implant designs and 
protocols adequately, thermal trauma has a particularly significant 
impact on bone cell function and survival. 

Surgical trauma during an osteotomy preparation results in a ne-
crotic border zone immediately adjacent to the implant regardless 
of the precautions taken. This zone significantly enlarges if critical 
threshold temperatures and times are extended.3 Acceptable critical 
thresholds for temperature-related implant complications are 47°C 
for 1 minute or 50°C for 30 seconds.3 When these temperatures and 
time periods are exceeded, thermal bone cell damage is unavoidable. 
Heating the bone to 50°C for 1 minute has a significant impact on 
bone cells. Signs of vascular injury are clearly seen at these tempera-
tures. About 1 week after the thermal trauma, all a!ected vessels 
disappear. Bone tissue does not remain as functional bone but is 
resorbed and replaced with fat cells. After an observation period 
of 30 to 40 days, about 30% of the bone is resorbed.4 The initial 
resorption of bone in the weeks after implant preparation can be 
drastically minimized by controlling temperatures generated during 
implant bed preparation and thereby controlling thermal damage. 
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