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“An osteotome-mediated approach
offers the advantages of a more
conservative surgical entry...”

Short Implants: A Viable Treatment
Option in the “Anatomically Challenged” Patient
Michael Toffler, DDS

Patients with fully or partially
edentulous alveolar ridges comprised
of markedly reduced bone volume must
accept the higher risk of complication,
extended treatment duration, and heavier financial burden associated with their
implant-supported rehabilitation.1 The
clinical challenge is exacerbated by postextraction ridge resorption and increased
pneumatization of the maxillary sinus
often creating proximity to both the inferior alveolar nerve and antral floor.
This reduced residual bone volume frequently prohibits the placement of implants 10 mm in length or longer without
invoking ridge augmentation,2,3 sinus
floor elevation,4-6 alveolar osseosdistraction,7 or nerve transpositioning8 procedures. As a less invasive alternative, the
placement of short implants (9 mm or
less) often minimizes or obviates the
need for more extensive surgery, reducing treatment duration, morbidity, and
associated costs. In this article, five cases
are presented that clearly demonstrate
the clinical and practical benefits of using
short implants in the atrophic alveolus.
In the deficient posterior maxilla, a
variety of sinus floor elevation techniques
have been successfully implemented using
different graft materials in a delayed or
simultaneous approach to implant placement.4-6,9-14 The lateral window osteotomy is the most commonly used and
reported technique for sinus augmentation,5,6,9-11 but it does have some disadvantages including increased cost, increased
morbidity, risk of serious infection, and
delayed healing times.15 As a less invasive
alternative, osteotome techniques1,6,1214,16 can obtain a localized elevation of
the sinus floor through a 3-mm to 6-mm

diameter crestal osteotomy, minimizing
the degree of flap elevation and thus eliminating the need for preparation of a larger bony window in the lateral aspect of the
alveolus.An osteotome-mediated approach
offers the advantages of a more conservative surgical entry, more localized augmentation of the sinus, a lesser degree of
postoperative morbidity, and an ability
to load the implants in a shorter time
period. 17 When there is adequate subantral bone for primary stabilization of
implants, osteotome-mediated sinus floor
elevation (OMSFE) procedures procure
2 mm to 7 mm of localized sinus floor elevation, usually permitting the simultaneous placement of implants 10 mm in
length.18-21 Studies by Toffler18 and Rosen
et al19 found a significantly reduced survival rate of 73.3% and 85.7%, respectively,
when the residual subantral bone height
(RSBH) was 4 mm or less. Based on these
studies, it would seem that in the more
severely resorbed posterior maxilla (< 5
mm RSBH), minimally invasive OMSFE
with simultaneous implant placement is
not the treatment of choice and a staged
approach using a lateral window technique9-11 or crestal core approach6,13,14,16
would be preferred. However, the recently
reported success with short implants with
a variety of roughened surfaces22-28 may
transcend these boundaries, requiring less
RSBH as well as minimal sinus floor elevation to achieve successful long-term results.
Similarly, the inherent risk of nerve lateralization8 and the extreme challenge of
vertical ridge augmentation2,3,7,29 may
be avoided by using short implants in the
atrophic posterior mandible.
The following case reports clearly demonstrate the clinical and practical ben-
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efits of using short implants in the deficient
alveolus where the residual bone volume
is significantly diminished, resulting in
proximity to the nasal floor, sinus floor,
or inferior alveolar nerve (IAN).

CLINICAL REPORTS
Case 1
An 88-year-old man who was taking warfarin, doxazosin, digoxin, hydrochlorothiazide, and metoprolol to control atrial
fibrillation and high blood pressure presented with a failing maxillary right posterior prosthesis (Figure 1) and missing
posterior teeth in the left maxilla (Figure
2). He desperately wanted to avoid wearing a removable prosthesis and was anxious to expedite implant treatment, avoiding more invasive staged procedures as
these would prolong treatment, impose a
greater risk for complication, and would

likely require modification of his warfarin intake. The morning of the first
surgical appointment, the patient’s international normalized ratio (for anticoagulant monitoring) was 2.2, low enough
for the author to proceed with the intended treatment. At site Nos. 13 and 14, 4 mm
to 6 mm of subantral bone was present.
OMSFE allowed for the placement of 8mm long, single-stage implants at site
Nos. 13 and 14 and a 10-mm long singlestage implant at site No. 12 (Figure 3). Four
weeks later, in the upper right quadrant,
tooth Nos. 2 and 4 were extracted.A 10-mm
implant was placed immediately at site
No. 4 in combination with OMSFE, along
with a 12-mm implant at site No. 5. Using
OMSFE, a 6-mm long, wide-diameter implant was placed in 3 mm of RSBH at site
No. 3 (Figure 4). After 3.5 and 4.5 months
of healing, splinted implant-supported
restorations were cemented in place in

Figure 1 Pretreatment radiograph shows a failing fixed partial denture from tooth No. 2 to tooth
No. 4 with a cantilever at site No. 5.

Figure 2 Pretreatment radiograph shows that
the posterior teeth in the upper left quadrant
were missing and that the patient had 3 mm to
5 mm of RSBH at site Nos. 13 and 14.

Figure 3 The postoperative radiograph shows
Straumann implants (Straumann USA LLC, Andover,
MA) measuring 4.1 mm x 10 mm at site No. 12,
4.1 mm x 8 mm at site No. 13, and 4.8 mm x 8
mm at site No. 14. OMSFE attained 3 mm to 5 mm
of height at site Nos. 13 and 14.

Figure 4 The postoperative radiograph shows
Straumann implants measuring 3.3 mm x 12 mm
at site No. 5, 4.1 mm x 10 mm at site No. 4, and
4.8 mm x 6 mm at site No. 3. OMSFE attained 2
mm to 3 mm of height at site Nos. 3 and 4.
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Figure 5 Splinted, cemented, implant-supported restorations at site Nos. 3 through 5 was inserted
3.5 months after placement of implants. Radiograph
shows restoration after 2 years in function.

Figure 6 Splinted, cemented, implant-supported restorations at site Nos. 12 through 14 were
inserted 4.5 months after placement of implants.
Radiograph shows restoration after 2 years in
function. (Restorations by Dr. Laura Torrado.)

Figure 7 Pretreatment panoramic dental scan
shows the lower right quadrant with simulated
7-mm to 9-mm long implants at site Nos. 28 through
30. There was 8 mm of residual bone height superior to the IAN at site Nos. 29 and 30.

Figure 8 Neoss™ implants (Neoss Inc,Woodland
Hills, CA) placed at site Nos. 28 through 30. The
1.8-mm flanges of the 7-mm to 9-mm long Neoss
implants were placed level with the bone or supracrestally based on residual alveolar bone height
and proximity to the IAN.

Figure 9 Periapical radiograph shows screwretained implant-supported prosthesis at site
Nos. 28 through 30 inserted 4.5 months after
implant placement.

Figure 10 Implant-supported prosthesis at site
Nos. 28 through 30 at 4.5 months after implant
placement. (Restorations by Dr. Michael Woloch.)

Figure 11 Periapical radiograph of site No. 18,
taken 3 months after extraction, shows ridge
resorption and IAN proximity.

Figure 12 A cross-section dental scan of site
No. 18 was used to simulate implant placement of
a 5-mm x 7-mm implant in close proximity to IAN.

the upper right and upper left quadrants,
respectively (Figure 5 and Figure 6). This
minimally invasive approach reduced surgical trauma and expedited treatment in this
“anatomically challenged,” elderly patient.

(Figure 12). A 4.5-mm x 7-mm implant
was placed and restored 3.5 months later
with a cemented restoration (Figure 13).
Careful analysis of the existing anatomy
and good remaining bone quality combined with an expertly contoured restoration provided this patient with predictable
second molar replacement under adverse
preoperative conditions.

was placed at site No. 19. The implants
were uncovered 3 months later and three
attachments were placed to aid in partial
denture retention (Figure 19 through Figure 21). This less invasive treatment alternative not only reduced treatment time,
morbidity, and cost, but also stabilized
the mandibular prosthesis. The patient
achieved improved function and reduced
stress and discomfort associated with the
anterior teeth.

and avoided hospitalization and a prolonged staged treatment.

Case 2
A 52-year-old woman had recently lost
teeth Nos. 28 and 30 to periodontal and
endodontic infection. Significant bone
resorption had taken place and the dental
scan revealed only 8 mm of bone superior
to the IAN at site Nos. 29 and 30 (Figure 7).
The patient was advised that an implantsupported prosthesis would not be possible without staged vertical and horizontal
ridge augmentation. She was also informed
of the risk of a long-span fixed prosthesis
supported by a compromised second molar abutment. As a less invasive alternative, avoiding advanced augmentation procedures, short implants 3.5 mm to 4 mm
in diameter and 7 mm to 9 mm in length
were placed at site Nos. 28 through 30
(Figure 8) and restored with a screwretained prosthesis 4.5 months later (Figure
9 and Figure 10).

Case 3
A 48-year-old woman had lost tooth No.
18 to extensive caries 5 months prior to
presentation. She retained the opposing
maxillary second molar. The patient had
previously been advised that there was
inadequate bone volume superior to the
IAN to predictably replace missing tooth
No. 18 with an implant-supported restoration (Figure 11). A dental scan revealed 8
mm of bone height superior to the IAN

Case 4
A 57-year-old woman presented with
complaints of instability of her mandibular removable partial denture (RPD) and
pain associated with her remaining mandibular teeth, Nos. 22 through 27. The
patient had lost her posterior teeth 25
years earlier and, as a result, the posterior
alveolus was severely atrophic (Figure 14
and Figure 15). At a consultation appointment with another surgeon several months
earlier, it was suggested that iliac grafts
were necessary to reconstruct her posterior mandible or, as an alternative, she
should consider the extraction of her
remaining teeth and insertion of implants
at site Nos. 22 and 27 to support an overdenture. As the patient’s primary concern
was improving the stability of her RPD
and reducing the stress on her remaining
teeth, the author considered posterior
placement of short implants to aid in
denture stabilization. Thorough analysis
of the cross-sectional views of the dental
scan revealed barely adequate bone volume at site Nos. 19, 21, and 28 (Figure 16
through Figure 18). Implants measuring
3.5 mm x 7 mm were placed at site Nos.
21 and 28, and a 4.5-mm x 7-mm implant

Case 5
A 54-year-old woman presented with missing teeth Nos. 5 through 12, complaining
of instability of her maxillary RPD. She
had lost the anterior teeth in a motor
vehicle accident 15 years earlier, and the
remaining ridge was severely atrophic.
An advanced degree of bone loss was
also noted around tooth Nos. 2, 3, and 15
(Figure 22). She sought a second opinion
after being advised that she required iliac
grafts in the anterior maxilla, extraction of
teeth Nos. 2 and 3, and sinus augmentation
to stabilize the RPD or allow for placement
of a fixed implant-supported prosthesis.
The dental scan revealed a small “island”
of bone at site Nos. 8 and 9 (Figure 23)
where 3.3-mm x 8-mm implants were
placed with a minor nasal floor lift (Figure
24 and Figure 25). Six months after placement, abutments were attached to the implants (Figure 26), stabilizing the prosthesis
(Figure 27 and Figure 28) and reducing
stress on the remaining teeth. This minimally invasive approach, using strategically placed short implants, adequately
addressed the patient’s chief complaint

DISCUSSION
Ideally, implant treatment must be costeffective, short in duration, simple in procedure, and highly predictable. 22 The
ability to achieve long-term success with
all implants is intrinsically related to the
amount of surface area of the implant
contacted to bone.30 The quality of the
bone–implant interface encompasses multiple factors, including bone quality and
the length, diameter, surface properties,
shape, and design of the implant.31 The
addition of a roughened surface texture
to machined threads is known to enhance
overall clinical performance, especially in
areas of reduced bone density such as that
found in the posterior maxilla.32 It is believed that the surface irregularities ensure
a firm contact with the blood clot allowing
primitive cells to migrate to the interface,
differentiate to osteoblasts, and form bone
directly on the surface.33 Modifications of
the implant surface features, such as etching, blasting, and increasing porosity, improve the retention between the implant
and the bone by enlarging the contact
surface area, thus increasing the biomechanical interlocking between implant and
bone.32,34 These enhanced osseoconductive surfaces increase the bone-to-implant
contact, effectively reducing the length of
the implant previously necessary to successfully function under occlusal load
generated in the posterior alveolus. The
improved bone-to-implant contact in the
minimal residual bone along with preser-
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Figure 13 At 3.5 months after implant placement, a 4.5-mm x 7-mm Neoss implant-supporting restoration was cemented. (Restoration by
Dr. Laura Torrado.)

Figure 14 Three-dimensional view of severely
atrophic posterior mandible.

Figure 15 Pretreatment panoramic dental scan
shows the ridge atrophy and nerve proximity.

Figure 17 A cross-section dental scan of site
No. 21 was used to simulate placement of a
3.5-mm x 7-mm implant.

Figure 18 A cross-section dental scan of site
No. 28 was used to simulate placement of a
3.5-mm x 7-mm implant.

Figure 19 Panoramic radiograph shows Locator® attachments (Zest Anchors Inc, Escondido, CA) on
Neoss 3.5-mm x 7-mm implants at site Nos. 21 and 28 and on a 4.5-mm x 7-mm implant at site No. 19.

Figure 20 Mandibular RPD with Locator attachments at site Nos. 19, 21, and 28 to stabilize it
and reduce stress on the remaining anterior teeth.

Figure 21 RPD on day of insertion. (Prosthesis by Dr. Michael Preston.)

vation of the remaining bone in the crestal cortical passage allows the successful
long-term function of a short implant
with a significantly increased crown-toimplant ratio.
The clinical application of short implants in the deficient alveolus serves to
minimize or eliminate the need for vertical
ridge augmentation, nerve transposition,
and extensive sinus floor elevation. These
advantages reduce procedural morbidity
and treatment duration, as evidenced by
the case reports presented where short
implants were placed without ridge augmentation and only minimal sinus or nasal floor intrusion. Short implants are an
especially valuable treatment alternative
in a growing geriatric patient population
that is not only notoriously undertreated,
but also reluctant to undergo prolonged
and invasive implant rehabilitation. The
strategic placement of short implants in the
anatomically and often medically compromised elderly patient effectively enhances
oral function, comfort, and quality of life,
in a more conservative, timely, and patientfriendly manner. When the patient’s med-

ical, emotional, or financial status precludes
prolonged, more invasive, and costly site
development procedures, the clinician
should consider short implants as a viable
treatment option.

CONCLUSION
If dentists ultimately desire to successfully treat implant patients through the most
conservative means possible while minimizing treatment duration, costs, and
trauma, then the use of short implants in
combination with minimally invasive augmentation procedures where necessary
would make great strides toward the achievement of this lofty goal. This approach has
been eagerly accepted and successfully
applied in the author’s clinical practice,
broadening the referral base and increasing implant availability for even the most
reluctant dentists and patients.
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Figure 16 A cross-section dental scan of site
No. 19 was used to simulate placement of a 5mm x 7-mm implant.

Figure 22 Pretreatment periapical radiograph shows a severely atrophic
anterior maxilla and remaining posterior dentition. The patient presented 15
years after a motor vehicle accident that avulsed her anterior teeth and
fractured her premaxilla.

and patience.
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