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ABSTRACT

Short dental implants are a safe and effective choice for patients who do not have enough bone height for standard
implants. They reduce the need for complex bone grafting, making treatment faster, less invasive, and more
affordable. With proper planning, short implants show success rates similar to regular implants. While concerns
like extra stress on the bone exist, modern designs and careful bite adjustment help overcome these challenges.
Overall, short implants provide reliable results and high patient satisfaction.

KEYWORDS: short implant, biomechanics, implant design, surgical protocol.

INTRODUCTION

Short dental implants (SDIs) are an increasingly popular
alternative to more invasive surgical techniques in areas
with limited bone height.") Implants shorter than 8mm
are typically used in atrophic alveolar ridges where
vertical bone availability is reduced.?  The
biomechanical basis for SDIs lies in the fact that occlusal
forces are primarily concentrated on the crestal region of
the implant, and increasing implant length from 7 mm to
10 mm does not significantly enhance its anchorage.!
Short implants are defined as those with a length up to
8 mm, and a diameter around 3.75 mm typically used in
cases with limited bone height. Ultra-short implants,
measuring less than 6 mm, are used in more severely
resorbed ridges where even short implants are not
feasible. They offer a less invasive alternative to
advanced bone grafting procedures.

When Are Short Dental Implants Preferred?

Short dental implants are ideal for situations where there
is insufficient bone height to place standard implants.
They are commonly chosen in the following scenarios.
Severe bone loss: Long-term tooth loss can lead to
significant bone resorption, limiting the available bone
for implant placement.

Close proximity to vital structures: In the upper jaw,
the maxillary sinus, and in the lower jaw, the inferior
alveolar nerve, can restrict implant length.

Medical limitations: Patients with conditions like
osteoporosis, diabetes, or other systemic issues may not
be suitable candidates for invasive procedures like bone
grafting.”
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Not to Be Confused: Mini Dental Implants
Before we continue, it is important to distinguish
between short dental implants and mini dental implants.

Mini dental implants are standard in length but have a
smaller diameter—usually less than 3 mm—and are
often referred to as narrow implants. They are mainly
used to replace small teeth in areas with limited bone
width or to help stabilize dentures. Mini implants are
also used in orthodontics as temporary anchorage devices
to provide stable support for precise tooth movement.

In contrast, short dental implants have a normal diameter
but a reduced length, and are used to replace full-sized
teeth in areas with limited vertical bone height. While
both types offer alternatives to conventional implants,
they are chosen based on different anatomical needs and

help minimize the need for extensive bone
augmentation.®”!
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Advantages of Short Implants
e  Avoids the need for bone grafting.
e Reduces cost, pain, and treatment time.

o Lowers risk of surgical and post-operative
complications (e.g., bleeding, nerve injury,
infections).

o Simplifies osteotomy with easier access and less risk
of bone overheating.
o Easier implant insertion.

Disadvantages of Short Dental Implantst’®

o Biomechanical stress: Due to their reduced length,
short implants can be subjected to higher stress,
making them more vulnerable to failure under heavy
biting forces.

e Increased crown-to-implant ratio: Short implants
often support longer crowns, which can lead to
mechanical issues like screw loosening or implant
fracture.

e More sensitive to technique. The success of short
implants depends on precise surgical placement and
careful load distribution. To achieve these optimal
results, the practitioner must have specialized
expertise in rehabilitating short implant

FACTORS AFFECTING SUCCESS OF SHORT

DENTAL IMPLANTS FOR PROSTHODONTIC

TREATMENTS

1) Length/Diameter Relationship

e Increasing the length of an implant mainly improves
initial stability, but increasing the diameter provides
additional benefits. A wider implant not only
improves stability but also increases the surface
contact with cortical bone, helping to distribute
occlusal forces more effectively.®

2) Crown/implant ratio

e The crown-to-root ratio plays an important role in
prosthetic success, especially with short implants.
When this ratio is unfavorable, it can increase the
risk of overloading or non-axial forces, which may
lead to crestal bone loss. A higher crown-to-implant
ratio is generally thought to have a negative impact
on bone stability around the implant.*%*!

3) Bone quality

e Bone quality is key to short implant success, with
higher failure rates in type Il and IV bone. Short
implants perform better in the mandible than the
maxilla due to denser bone and greater implant
contact.%*!

4) Cantilever

e Biomechanical impact of Cantilevers in implant
prostheses act as Class | levers, increasing bone
stress, but short implants in distal extensions show
success rates comparable to longer ones, making
them a reliable option.*

5) Using Short Implant in Immediate Loading

e Immediate loading lowers the success of short
implants, while two-stage placement shows higher
success. Moreover, studies suggest that for
immediate loading, implants >10 mm are
recommended for better outcomes.™!

6) Implant thread shape

The square thread design has a higher bone-implant
contact percent as compared to v-shape and reverse
buttress thread designs.

23=

V thread Reverse thread Square thread

"Fig. 4" shape of implant threads.
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Surgical Protocol

S.NO | step 2-Step Surgical Protocol | Adapted Protocol for Short Implants
1 Case Adequate bone & good Vertical bone >6 mm, check bone density,
selection health avoid heavy load cases
2 Planning CBCT or radiographs CBCT mandatory, surgical guide
recommended
3 Access Flapless or minimal flap Flapless/minimal flap to preserve tissue

4 Prepare Site Sequential drilling

Undersized drilling, preserve cortical bone,
stop 0.5 mm short in soft bone

Insert at recommended
torque (30-45 Ncm)

Implant
Placement

Target 35-45 Ncm (25-35 Ncm in poor bone);
avoid over-torquing to prevent cortical necrosis

6 Prosthetics Standard occlusion

Narrow occlusal table, shallow cusps, splint
posterior implants

o A two stage surgery is advocated for short implants
as it provides good primary stability during healing
phase. The time elapsed between the surgical and
load stage should be 4-6months for maxilla and 2-
4months for mandible.*”

e  Prosthetics
1) Implant/Abutment Connection
e Short implants face higher coronal compressive

Types of Connections

stress, but platform switching reduces this, making
them a reliable choice in limited bone height.

e Platform switching shifts the stress concentration
zone from the crest bone-implant interface to the
axis of the implant, thus reducing stress levels at the
cervical bone area.

e Short implants have reduced surface area, so
connection stability is critical to minimize
micromovement and screw loosening.™*®!

S.NO | Hex type Features

Suitability for Short Implants

1 External Hex

Hex on top of implant, ~0.7
mm height, older design

Less stable, higher risk of
micromovement and screw loosening

2 Internal Hex 1.5-2.5 mm deep

Hex recess inside implant,

Better stability and load distribution

Morse Taper

3 (Conical + Hex)

internal index

Cone-in-cone friction fit +

Best seal, minimal microgap, excellent
for short implants

2) Occlusal table: Small occlusal table reduces the
offset loads on the implant. Occlusion should be
mutually protected and prostheses should be free of
non axial loading.™®

B
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"Fig. 5.

3) Splinting implants: Splinted implants acts as a
single unit and helps in better distribution of
occlusal surfaces.™”!

e Survival Outcomes of Short Dental Implants
Short implants have greater variability and
lower predictability in survival rates compared
with longer implants over 1-5 years of function.
The mean survival rate was 96% (range: 86.7%—
100%) for short implants and 98% (range: 95%-
100%) for longer implants.

Based on evidence from 10 Randomized controlled
trails, the use of short implants should be approached
with caution, as they may carry a higher risk of failure
than implants exceeding 6 mm in length.!*®

e CONCLUSION

Short dental implants offer a predictable and minimally
invasive solution for rehabilitation in sites with limited
bone height, reducing the need for complex
augmentation procedures. Advances in implant design,
surface treatment, and connection geometry have
improved their survival rates, making them comparable
to standard-length implants when placed in carefully
selected cases.
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