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Abstract: mini dental implants are becoming
increasingly popular in dental care today. Because

of their smaller size they are often used in cases of
limited bone anatomy. Mini dental implants have
diameters ranging from 1.8 mm to 3 mm and are
suitable for long-term use. This article describes a
retrospective analysis of 5640 mini dental implants
placed into 1260 patients over a 12-year period.

The mean length of follow-up was 3.5 years. The
implants placed supported removable (2319) and
fixed prostheses (3321), with placement in the maxilla
(3134) and mandible (2506). The overall implant
survival was 92.1%. Failures of implants (445) were
attributed to mobility of the implant; the mean

time to failure for these implants was 14.4 months.
The small size of these implants has led to the
development of techniques that enable placement
and use in a short amount of time for both the doctor
and patient. The high rates of success show that mini
dental implants are suitable for use in supporting
fixed and removable prosthetics.
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plant dentistry has changed significantly in the
past several decades. Since the early investigations
of Branemark that led to the dental application of os-
seointegration,' the field of dental implantology has

o

.+ evolved rapidly. Although technology has improved
greatly over the past several years, and some conventional
implant systems allow for early loading, most conventional
endosseous fixtures require up to 4 to 6 months or longer
before prosthetic restoration can be completed.? In addition,
often times these larger-diameter implants require sinus lift

procedures and bone augmentation. Using mini dental im-
plants that enable immediate denture stabilization, or single
and multiple-tooth replacement in as little as one visit,” is
clearly desirable to patients. The relatively lower cost of mini
dental implants allows for a larger patient-selection base.
Christensen described these implants as simple, predictable,
minimally invasive, and relatively inexpensive.* Additionally,
the osseointegration period required for mini dental implants
can be significantly shorter than that for conventional im-
plants because of a less aggressive insertion procedure (e,
minimized disruption of the periosteum).

Mini dental implants were initially designed for the
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temporary stabilization of a prosthesis during the healing
period of conventional implants.® Recently, they have become
popular in use for orthodontic anchorage,*® periodontal ther-
apy,’ fixed prosthetics, and complete denture stabilization.®

Because mini implant insertion requires minimal dis-
ruption of the periosteum, there is reduced damage to the
insertion area.? Mini dental implants and their function
in immediate loading for denture stabilization and fixed
restorations have become increasingly prevalent in the
literature. Ahn and colleagues reported 26 of 27 mini
dental implants were stable in the mandible at 21 weeks of
follow-up." A previous study by the primary author of 2514
mini dental implants placed in the mandible and maxilla
reported an average overall implant survival rate 0f 94.1%.?
In a multi-clinic evaluation of mini dental implant use in
denture stabilization, Bulard and Vance reported similar
results with approximately 90% success rates.” This ar-
ticle describes a retrospective analysis of 5640 mini dental
implants used in various treatment modalities in 1260
patients, showing an overall implant survival rate of 92.1%.

SURGICAL PROCEDURE

A panoramic roentgenogram or cone beam computed tomog-
raphy scan was completed to assess bone parameters and plan
implant placement sites. Consider the example of the stabi-
lization of a maxillary and mandibular denture (Figure 1).
The placement sites were marked on the radiograph between
the canine and first bicuspid anterior to the mental foramen
as well as in the region of lateral incisors anteriorly (Figure
2). Next, depending on the size and type of prosthesis, the
quantity of mini implants to use was determined. The primary
author recommends the placement of four mini implants
for the stabilization of a full mandibular denture. While four
mini implants may also be sufficient for a maxillary denture
stabilization procedure, six are recommended if a palateless
denture is being considered. For single tooth replacement one
mini implant is used for anterior and bicuspid teeth, while for
molars, often two mini implants are used.'* In this context,
occlusal and masticatory forces are distributed over an aug-
mented implant interface; the relative strain on any implant
isreduced.” Furthermore, the bridgework in these cases acts
as asplint, anchoring adjacent implants and reducing micro-
movement."” Similarly, adjacent missing teeth replaced using
mini dental implants should be splinted together.

The next step was to determine the appropriate mini dental
implant size. The longest mini dental implant possible for
the available bone should always be used.'* Mini implants do
not utilize deep bone osteotomies like conventional implant
systems require. The minimally invasive nature of using a
small 1.2-mm pilot drill to a depth of only a portion of the mini
implant length avoids the possibility of osteonecrosis from
over-drilling bone. In this study or otherwise, the primary

author has n}ot encountered any cases of osteonecrosis with
miniimplants, even in patients who are immunocompromised
or taking multiple medications. For a detailed study on im-
plant size se;lection, see the noted references.”®

Next, the ‘Surgical stent was placed in the patient’s mouth
and marks \;vere placed through the stent openings using a
marking stick (Figure 3 and Figure 4). These marks were used
to confirm ptanned implant placement positions. Infiltration
anesthesia was then used between the periosteum and bone.
Local anesthetic was injected on the mark, lingual to the
mark, and buccal to the mark, at each location. Though a
local anesth@sia block of the inferior alveolar nerve is used
in many dental procedures, it is not recommended for mini
dental impl ‘ t placement.' This is because using infiltration
affords the I:gtient continued sensation of the inferior alveolar
nerve, whicl#l allows the patient to offer feedback during the
procedure, ﬁ?ws reducing the risk of nerve damage.
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The pilot hole for the mini implants was then made using
a1.2-mm pilot drill (approximately half the diameter of the
mini implants). Using sterile surgical techniques® the dentist
drilled to the appropriate depth based on bone density evalu-
ation and implant type selected. For very dense bone, a pilot
hole was drilled to be 80% of the length of the implant. For
moderately dense bone, the pilot hole depth was 60% of the
length of the implant. For low-density bone (maxillary bone
or soft mandibular spongy bone) the pilot hole was created
at 50% the length of the mini implant. Because of the flapless
surgical technique most often utilized with mini implants, a
surgical stent (Figure 5) designed from preoperative dental
models, x-rays, and/or cone beam CT scans provides for
proper angulation in the bone. A pilot drill guide (Figure 6)
was used to position the pilot hole in the center of the surgical
stent sleeve and maintain correct trajectory of the drill.'**
The pilot drill was used to puncture the tissue down to the
bone, and after locating the bone surface the pilot hole was
made with a tapping motion.

The implant was first removed from its package using

e

either the finger driver or a contra angle adapter. This
prevented the sterile surface of the implant from being
contaminated. The implant was then inserted into the pilot
opening through the surgical stent and gingiva, and into the
bone. The implant was slowly rotated clockwise (witha drill
or hand instrumentation) using downward pressure until
firm, bony resistance was detected. The implant was inserted
until all threads were subgingival and the top of the polished
collar was flush with the top of the gingiva. At this point the
clinician knows that the implant is seated to the proper depth
of placement (Figure 7). If extremely dense bone was present,
as is often the case in the anterior mandible, a ratchet wrench
was uséd for the final rotations of implant insertion. The
ratchet wrenching was done using very slow incremental
turns, which allowed full insertion of the implant without
implant fracture or stripping of bone. If very heavy resis-
tance was noticed, the implant was removed by rotation in
the revérse direction and the pilot hole was made deeper,
ora shdrter implant was used. Through the entire rotation
procedure, pressure was constantly applied on the head of
the ratchet in the direction of desired insertion.

The mini dental implants used in this study were inserted
such th‘pt the square neck portion of the implant was supra-
gingival. O-ring housing abutments were then placed on the
O-balls of the mini implants (Figure 8). With a pear-shaped
laboratory bur, holes were placed in the patient’s denture at
the pre{riously marked locations. The denture was tried in the
patient’s mouth for full seating. The holes in the denture were
then filled with a housing resin or cold-cure acrylic. Before
these rbaterials set, the denture was placed on the O-ring
housings and seated firmly. The patient was instructed to bite
down for 3 to 5 minutes. The denture was then removed and
the firmness of the housings was assessed. If housings were
loose, the appropriate acrylic was applied. The denture with
housings was then smoothed and adjusted to avoid patient
discomfort and sore spot development (Figure 9). A postop-
erative radiograph can be seen in Figure 10.

Postoperative instructions were given to the patient, and
an apptintment was scheduled for 24 hours after placement.
Patients were told to wear their dentures continuously for the
first 2% hours to allow the tissue surrounding the implants to
heal without advancing up around the neck and O-balls of the
implaﬁts. It is important that any dentist considering using
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mini dental implants be adequately educated in the surgical
aspects of implant placement.

The primary author developed the Fabricated Implant
Restoration and Surgical Technique (F.I.R.S.T.*) (Patent:
USPTO #7,108,511 B; September 2006), which enables the
placement of mini dental implants and permanent crowns to
be cemented in a single visit (Figure 11 through Figure 15).

MATERIALS AND METHODS

From January 10, 2000, to February 8, 2012, 5640 implants
were placed in 1260 patients. All patients received treatment in
a private office setting, Most patients were selected for implant
placement based on subjective complaints such as concern
about denture reliability in social settings, difficulty wearing an
upper or lower denture, cosmetic concerns from missing teeth,
and the desire to feel more confident. Objective reasons for
mini dental implant placement included denture stabilization
onanarrow alveolar ridge, single missing teeth, and partial or
complete edentulism. There were minimal exclusion criteria;
severely atrophic or poor quality bone was considered.

Twelve years and 1 month after the first mini dental
implant in this study was placed, a review of patient charts
was performed to assess implant survival. Success criteria
included some of those described by Buser et al?°: 1) absence of
continual subjective complaints such as pain or foreign body
sensation; 2) absence of mobility; 3) absence of recurrent
peri-implant infection with suppuration; and 4) absence of
continuous radiolucency around the implant.

When mobility of a fixed prosthetic was present, it was
removed and implants were individually assessed. If a fixed
prosthesis was stable, and the above success criteria observed
in this study were met, it was assumed that all underlying
implants were stable.

Patient variables were obtained from the dental record.
These included age, sex, date of birth, implant placement
date, type of prosthesis (upper or lower partial denture, up-
per or lower full denture, fixed upper or lower prosthesis, or
single tooth restoration), implant size (diameter and length),
anatomical location (anterior or posterior, maxillary or
mandibular), smoking status, and date of previous implant
failure (if applicable). The date of most recent follow-up was
also recorded. Overall implant survival was then determined
along with survival rates based on some of the above listed
patient variables.

RESULTS

The mean duration of follow-up was 3.5 years. Of the 5640
implants placed, 445 failures were recorded, giving an overall
survival rate of 92.1%. The mean time to failure for this series
was 14.4 months.

The distribution of implants used for each treatment mo-
dality is shown in Table 1. There were 2506 implants placed

into the mandible and 3134 placed into the maxilla. Analysis
of implant survival in the mandible and maxilla revealed simi-
lar survival rates of 93.1% and 91.3%, respectively. Survival
based on each modality revealed that implants supporting
partial lower dentures fared the best, with a survival rate of
95.6%, while those supporting full upper dentures fared the
worst, with 85.2% survival (Figure 16).

Implants supporting fixed prostheses were considerably
more successful than those supporting removable prosthe-
ses, having success rates of 94.7% and 88.4%, respectively.
Further analysis of location of placement revealed a lower
mini implant success rate in the maxilla (90.3% anterior;
92.5% posterior) relative to the mandible (92.3% anterior;
94.1% posterior). The reduced implant success rate in the
maxilla was likely due to its poorer bone quality relative to
the mandible. Though there exists greater occlusion in the
posterior regions of the mouth, higher implant success rates in
those areas may be attributed to the use of multiple implants
to support a prosthesis, mimicking the natural root anatomy.
Often, two implants were used to replace single molars and
multiple implants were used for posterior restorations
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involving more than one tooth.
Gender also played a role in the survival of im

the 3378 implants placed in females, the overall success was
93.0%, while the success rate of the 2262 implants placed in

males was only 90.8%.

Implants were placed in patients aged 13 years old to 95

years
plants, Of

those

shown
highest

Ther
sidered

old. The distribution of implants by patient’s age is
n Figure 17. Patients 21 to 30 years of age had the
rate of success at 95.8%.

e were 445 implant failures observed. Implants con-
as failed presented as being mobile or fractured. Of

implants that failed, the majority did so in the first 6
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months following implantation. Implants not failing in this
time following insertion likely attained osseointegration.
This correlates with Branemark’s classical definition of os-
seointegration of 3 to 6 months in the mandible and 6 to 9
months in the maxilla.”

CONCLUSION

With the growing demand from patients for fewer office visits,
lower cost procedures with immediate results, and shorter
recovery time, dental rehabilitation techniques have been
developed for minimally invasive, single-stage implant place-
ment. The mini dental implants used in these procedures have
been demonstrated to have high success rates. Over a12-year
period, 5640 mini dental implants were placed with an overall
survival of 92.1%. With the proper training,* consideration
for prosthetic subtype, implant location, size, and patient
variables, mini dental implants can provide exceptional out-
comes. These results are rewarding for the dentist, minimally
invasive and affordable to the patient, and have long-term
success for both fixed and removable prosthetics.
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Shatkin FIR.S.T.S

Denture Stabilization Procedural Guide

] Try in the denture and the surgical stent for proper fit.

Use Betadine to clean the skin around the mouth and perform pre-procedural rinse (use either
chlorine dioxide or chlorhexidine).

Using the surgical stent and a Thompson marking stick, mark holes through the stent's sleeves where
the implant will be placed.

N -:l‘ﬂ‘&"‘,’ TR

For anesthesia, infiltrate on mark, buccal to mark, lingual to mark. Block anesthesia is usually not
needed and not advised, because infiltration allows for patient feedback during the procedure,
reducing the risk of nerve damage.

Place the surgical stent back in the mouth and instruct assistant to firmly hold surgical stent in place, It
is critical that the stent does not move while drilling the pilot holes,

For the pilot hole(s), use copious irrigation with sterile water and drill at 2,000 RPM with 55 NCM
of torque. For each pilot hole, use the surgical stent with the pilot drill guide and drill to the depth
allowed by the pilot drill guide. Drill the pilot hole with a tapping motian,

To insert the implant, first use the MDL Contra Angle Driver to remove the implant from the vial. Do not

touch the implant. Then insert the implant into the stent sleeve into the pilot hole and place at 35 RPM
with 30 NCM with water off. Palpitate the ridge both lingual and buccal to make sure MDL does not perforate
buceal or lingual bone. Place implant s far as possible with surgical stent in place and then remove the
surgical stent with torque to a maximum of 60 NCM. Continue to rofate the implant until the top of the
round polished collar is flush with the gingival. The ball and square should be supragingival. Tap on implant
with mirror handle and fisten for solid sound to confirm the implant is solidly into bone, Drill one pilot hole
and insert one implant at a time until all the implants are placed.

Next, snap the o-ring housings onto the implants. If the collar of the implant is above gingival, use
block-out shims to prevent locking the denture onto the implants with the reline material.

Remove acrylic from the existing denture where needed to assure the denture seats passively over

the housings. Place Shatkin F..R.ST.® Reline Material into the denture and seat into the mouth. After
5 minutes, remove and examine the denture, You should be able to clearly see the housings set into the
reline material. Then, remove any excess acrylic, and if any voids exist in the denture, fill with a flowable
light-cured resin,

] 0 Trim the denture borders 1 mm to 2 mm to prevent sore spots, and then polish the denture. Instruct
the patient not to remove the denture, as you will do this in the follow-up appointment. Prescribe
Broad Spectrum Antibiotic (eg, Pen VK or Keflex) and appropriate pain relievers. Take a postoperative x-ray.

IMPORTANT: Use Shatkin F.|.R.ST.% Reline and Resin Material to pick up the 0-ring housings. Dr, Shatkin does
NOT advise using a soft reline material, as it places unnecessary stress on the implants, contributing to the
failure of the implant.

(Dr. Shatkin recommends taking a Shatkin FLR S.T.* Mini-Dental Implant training course before performing
these procedures. Visit www.shatkinfirst.com for complete lst of Training Courses.)
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Crown and Bridge Procedural Guide

] Try in the crown(s) or bridge(s).

Use Betadine to clean the skin adjacent to the mouth and perform pre-procedural rinse (use either
chlorine dioxide or chlorohexidiene).

Using the surgical stent and a Thompson marking stick, mark the holes where the implant(s)
will be placed.

For anesthesia, infiltrate on mark, buccal to mark, lingual to mark. Block anesthesia is usually not
needed and not advised, because infiltration allows for patient feedback during the procedure,
reducing the risk of nerve damage.

Place the surgical stent back in the mouth and instruct assistant to firmly hold surgical stent in place. It
is critical that the stent does not move while drilling the pilot holes.

For the pilot hole(s), use copious irrigation with sterile water set at 30% flow rate and drill at 2,000
RPM with 55 NCM of tarque. For each pilot hole, use the surgical stent with the pilot drill guide and drill
to the depth allowed by the pilot drill guide. Drill the pilot hole with a tapping motion.

To insert the implant, start by using the MDL Contra Angle Driver to remove the implant from the vial.

Do not touch the implant. Then insert the implant into the stent sleeve into the pilot hole and place at
35 RPM with 30 NCM with water off. Palpitate the ridge both lingual and buccal to make sure MDL does not
perforate buccal or lingual bone. Place the implant as far as possible with surgical stent in place and then
remove the surgical stent with torque now to a maximum of 60 NCM. Continue to rotate the implant until
the top of the round polished collar s fiush with the gingival. The ball and square should be supragingival.
Tap on implant with mirror handle and listen for a solid sound to confirm the implant is solidly into the
bone. Drill one pilot hole and insert one implant at a time until all the implants are placed. If placing more
than one implant, try the restoration on to ensure proper fit after each implant is placed.

To cement the restoration, use Shatkin F.L.R.S.T1.° Resin Cement. Place cement in both the hole of

crown and around the ball and square of implant. Sandwich crown onto the implant and have patient
hite together. After 60 seconds, remove the excess cement. Then have patient bite again for additional 4
minutes to attain the final set of the cement. Check and adjust occlusion as needed. Take a postoperative
x-ray. Prescribe Broad Spectrum Antibiotic (eg, Pen VK or Keflex) and appropriate pain relievers. Reappoint
patient for 1 week for the follow-up check.

Note: If you are performing this procedure in two visits, you will need to take another PVS impression after
the implant(s) is placed. This will be sent to the Shatkin FLR.S.T.# lab with a new, completed lab slip. You
will need to have Intra-Lock Impression Copings and Intra-Lock Healing Caps.

(Dr. Shatkin recommends faking a Shatkin F.L.R.S..* Mini-Dental Implant training course before performing
these procedures. Visit www.shatkinfirst.com for complete list of Training Courses.)



