
By Sierra Rendon, Managing Editor

From implant design to emergen-
cy medicine to particulate grafting, 
there was in-depth 
information for every-
one to take home 
with them from the 
American Academy 
of Implant Dentistry 
meeting, which was 
held Nov. 11 to 14 in New Orleans.

The meeting offered three days of 
education on new techniques on a 
wide variety of subjects. 

Here is a sampling of the meeting’s 
topics:

* New implant design: Drs. Henry 
Salama, Maurice Salama and David 
Garber presented from the perspec-
tive that implant-supported restora-
tion must cosmetically equal or sur-
pass that of conventional restorative 
dentistry. 

They outlined the biological, clini-
cal and biomechanical factors that 
allow clinicians to reduce or elimi-
nate the waiting period to implant 
loading without sacrificing predict-
ably successful osseointegration.

Emergency medicine: Dr. Stanley 
Malamed presented a dynamic pro-
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Platelet-rich plasma
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The forgotten 
implant:  
subperiosteal 
By Pankaj Singh, DDS, DICOI, DABOI, FAAID

With very advanced jawbone 
resorption, there may not be enough 
bone width or height for the more 
common and routinely placed type 
of implant: the root form implant.

This advanced, severe bone 
resorption is due to long-standing 
edentulism and the detrimental 
forces from loading these jaws with 
soft-tissue supported dentures.

One complication that arises from 
this severe bone resorptive pattern 
is ill-fitting dentures that even after 
repeated relines aren’t stable dur-
ing normal or even soft mastication 
and the patients have to use massive 
amounts of denture adhesive to just 
keep them in place to speak. 

Besides being a quality of life 
issue, it becomes a health issue as 
the lack of proper masticatory pro-
cess results in inadequate nutrition, 
which leads to a host of digestive 
disorders including acid reflux and 
esophageal blockage, and can even 
contribute to metabolic disorders1. 
Chronic excessive use of denture 
cream containing zinc may result in 
hypocupremia and serious neuro-
logic disease.2-4

Another major complication is 
pain from direct pressure on the 
exposed inferior alveolar nerve a 

IMPLANT TRIBUNE
The World’s Dental Implant Newspaper · U.S. Edition

g IT  page 14

Above, Dr. Eric Van Dooren speaks Nov. 12 on the main podium. 
Below, Alex Miller, president of Meisinger, talks with AAID attendees 
about products. (Photos/Sierra Rendon)
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AAID: Platelet-rich plasma 
enhances bone, tissue growth
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An exciting treatment gaining 
acceptance in orthopedics and sports 
medicine, called platelet-rich plas-
ma therapy (PRP), is showing strong 
potential for accelerated healing of 
dental implant procedures, accord-
ing to a prominent dental researcher 
speaking at the American Academy 
of Implant Dentistry (AAID) annual 
meeting.

James Rutkowski, DMD, PhD, edi-
tor of the Journal of Oral Implantol-
ogy and a practicing implant dentist 
in Pennsylvania, spoke at the AAID 
convention and said that for dental-
implant patients, platelet-rich plasma 
therapy can accelerate bone and tis-
sue growth and wound healing and 
help assure long-term success of 
implant placements.  

“What could be better than using 
the body’s own regenerative powers 
to grow bone and soft tissue safely and 
quickly? For dental implant proce-
dures, PRP treatments can jump start 
bone growth and implant adherence 
in just two weeks, which cuts down 
the time between implant placement 
and affixing the permanent crown,” 
Rutkowski said.  

Platelet-rich plasma is obtained 

from a small sample of the patient’s 
own blood. It is centrifuged to sepa-
rate platelet growth factors from red 
blood cells. The concentration of 
platelets triggers rapid growth of new 
bone and soft tissue. 

“There is very little risk because we 
are accelerating the natural process 
in which the body heals itself,” Rut-
kowski said. “PRP speeds up the heal-
ing process at the cellular level, and 
there is virtually no risk for allergic 
reaction or rejection because we use 
the patient’s own blood.”  

Rutkowski noted that some ortho-
pedic physicians have been using PRP 
with success for painful and hard to 
treat injuries like tennis elbow, ten-
donitis and ligament damage. An avid 
Pittsburgh Steelers fan, Rutkowski 
couldn’t resist mentioning that PRP 
was used in 2009 pre-game Super 
Bowl treatment for two Steeler players 
(Heinz Ward and Troy Polamalo), and 
both were instrumental in the team 
winning its sixth Super Bowl.

For dental surgery applications, 
Rutkowski explained that PRP is mixed 
as a gel that can be applied directly in 
tooth sockets and other sites. 

It also is effective in cases when 

bone grafts are required to foster 
proper bone integration for implants. 

Growth factors in PRP preparations 
help the grafts bond faster with the 
patient’s own bone.  Rutkowski report-
ed that in one of his studies there was 
increased radiographic bone density 
during the initial two weeks following 
PRP treatment when compared to sites 
that did not receive PRP treatment.

“Accelerated healing is a goal we’ve 
been seeking in implant dentistry and 
we now have treatment that activates 
the natural healing process. It is a very 
promising development for implant 
dentistry,” explained Rutkowski. 

He estimates that about 10 percent 
of practicing implant dentists have 
used PRP treatment and predicts it will 
become more common as more stud-
ies are performed.

About AAID
AAID is based in Chicago and has 

more than 3,500 members. It is the first 
organization dedicated to maintain-
ing the highest standards of implant 
dentistry by supporting research and 
education to advance comprehensive 
implant knowledge For more informa-
tion, see www.aaid.com. 

AAP supports foundation’s guidelines 
on oral health for people with diabetes

New clinical guidelines released by 
the International Diabetes Foundation 
(IDF) emphasize the importance of 
periodontal health for people with dia-
betes. Diabetes affects approximately 
246 million people worldwide, and this 
number is only expected to increase. 
The IDF is an organization of 200 
national diabetes associations from 
160 countries. 

The new IDF oral health clinical 
guideline supports what research has 
already suggested: that management 
of periodontal disease — which affects 
the gums and other supporting tissues 
around the teeth — can help reduce 
the risk of developing diabetes; and 
can also help people with diabetes 
control their blood sugar levels. Stud-
ies have suggested there is a two-
way relationship between diabetes 
and periodontal disease, and the IDF 
guideline outlines helpful guidance for 

health professionals who treat people 
living with and at risk for diabetes.

The IDF guideline contains clini-
cal recommendations on periodontal 
care, written in collaboration with the 
World Dental Federation (FDI), that 
encourage health professionals to con-
duct annual inquiries for symptoms of 
periodontal disease such as swollen 
or red gums or bleeding during tooth 
brushing, and to educate their patients 
with diabetes about the implications of 
the condition on oral health and espe-
cially periodontal health.

“Everyone should maintain healthy 
teeth and gums to avoid periodontal dis-
ease, but people with diabetes should 
pay extra attention,” said Samuel Low, 
DDS, MS, associate dean and profes-
sor of periodontology at the Univer-
sity of Florida College of Dentistry, and 
president of the American Academy of 
Periodontology (AAP). “Periodontal dis-

ease triggers the body’s inflammatory 
response which can affect insulin sen-
sitivity and ultimately lead to unhealthy 
blood sugar levels. Establishing routine 
periodontal care is one way to help 
keep diabetes under control.”

In recognition of American Dia-
betes Month, the American Acade-
my of Periodontology commends the 
International Diabetes Foundation on 
the release of the Guideline on Oral 
Health for People with Diabetes.

About AAP
The American Academy of Peri-

odontology (AAP) is the professional 
organization for periodontists — spe-
cialists in the prevention, diagnosis 
and treatment of diseases affecting the 
gums and supporting structures of the 
teeth and in the placement of dental 
implants. The AAP has 8,000 members 
worldwide.
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Fig. 1: Panoramic view of a severely resorbed mandible.
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Fig. 2a: Mandibular complete arch 
subperiosteal implant with locator 
attachments and countersunk screw 
holes for bone screws.

result of dehissed inferior alveolar 
canal and mental foramen by the 
mandibular denture and resulting 
Trigeminal neuralgia.5 

In these cases the subperiosteal 
implant can be of tremendous help. 

By definition, a subperiosteal 
implant is a framework specifically 
fabricated to fit the supporting areas 
of the mandible or maxilla with 
permucosal extensions for support 
and attachment of a prosthesis. The 
framework consists of permucosal 
extensions with or without connect-
ing bars and struts. Struts are classi-
fied as peripheral, primary and sec-
ondary. The subperiosteal implant 
can be constructed as a complete 
arch, unilateral or universal, and is 

Fig. 2b: Maxillary subperiosteal 
implant with recepticles with thread 
pattern for locator abutments and 
countersunk screw holes for rigid 
fixation using bone screws.

loaded immediately.
Prior to the tremendous success 

of the root form implants since Dr. 
Brånemark introduced the concept 
of osseointegration in 1981, the sub-
periosteal implant along with blade 
and plate implants were routinely 
used to support either a fixed, or 
removable, complete or partial pros-
thesis. The subperiosteal implant 
is custom made and designed to 
fit and sit on top and around the 
bone, but under the gums. There are 
two methods for its fabrication and 
installation. 

The first and original technique 
is the “dual surgery” method. Usu-
ally under sedation, the jawbone 
is exposed and an impression of 
the bone is made using a custom 
impression tray and the impression 
material of choice (not alginate).  

Whenever possible, vertical 
dimension in centric relation to the 
alveolar ridge with the opposing 
arch to provide inter-maxillary dis-
tance for determination of abutment 
height of the subperiosteal frame-
work and the height of the prosthe-
sis is recorded while the bone was 
still exposed. The gums are sutured 
closed and the patient is dismissed 
with a facemask-type compression 
bandage.  

This impression is poured with 
plaster to fabricate a replica (model) 
of the jawbone and the model is used 
by the dental laboratory to custom 
cast the implant with the suprastruc-
ture to fit the jaw along with the final 
prosthesis that was prescribed. Six 
to eight weeks after the first-stage 
“impression acquisition” surgery, a 
second procedure is then carried out 

where the jawbone is re-exposed 
and the implant placed and secured 
into place. The gums are closed with 
stitches over the subperiosteal and 
around the suprastructures and the 
prosthesis is placed into place.

This type of protocol was very 
common and predictable as it used 
very familiar and commonly prac-
ticed prosthodontic techniques 
for workup and fabrication of the 
implant and the final prosthesis, but 
was very unsatisfactory to the patient 
and a big deterrant for undergoing 
the therapy.

In the late 1980s and early 1990s 
with CT and within the past decade 
cone beam volumetric tomographic 
(CBVT) scans becoming more com-
mon in dental/oral surgical diag-
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nosis and treatment planning, and 
medical modeling companies getting 
better and more accurate in comput-
er modeling of anatomic structures, 
the first stage surgery for the fabrica-
tion of an accurate impression of the 
jaw was bypassed.

For the “single surgery” method, 
a special CT/CBVT scan of the arch 
being considered for rehabilitation 
is ordered. A replica (radiographic 
template) of the final prosthesis is 
fabricated with the denture base 
made with acrylic with 25 percent 
barium sulfate, a radiopaque marker 
that shows in the 3-D radiograph 
outlining the soft tissue (gum) archi-
tecture (Fig. 3).  

The radiographic template is 

worn during the scan, and using the 
scan data and advanced computer 
modeling techniques, a model of the 
jawbone and overlaying soft tissue is 
constructed. 

This stereoithographic model 
(Fig. 4) of the alveolus and the over-
laying gum (Fig. 5) is used by the 
dental laboratory to fabricate the 
custom subperiosteal implant and 
process and finish the prosthesis for 
immediate function. 

A surgical procedure is then 
carried out where the alveolus is 
exposed and the implant placed 
and secured to the jaw (with bone 
screws) and any gaps between the 
implant and the underlying bone 
is filled with hard tissue graft of 
the dentist’s liking and guided bone 
regeneration technique is applied. 
The gums are closed with stitches 
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Fig. 3a: Panoramic.

Fig. 3b: Cross-section view of the 
radiopaque radiographic guide; 
notice the dehissed mental foramen.

Fig. 4a: Mandibular model with the 
subperiosteal over it in place.

and the prosthetic is put into place 
for immediate function.

The patient is instructed in the 
usual manner for postoperative 
wound and prosthesis care and a 
stretchable compression bandage is 
applied.

This modern one-stage protocol is 
more palatable for the patient who is 
more likely to consider this form of 
implant therapy versus undergoing 
multiple augmentation procedures 
to build the ridge to the appropri-
ate dimentions (height and width) 
in the certain areas for implanta-
tion of appropriately sized rootform 
implants. Depending on the location 
and type of materials used for aug-
mentation, it could be six months to 
up to two years or more before the 
patient is rehabilitated with a final 
prosthesis.  

At times, the patient is not a good 
candidate to undergo such signifi-
cant augmentative procedures either 
due to health or financial consider-
ations.

Fig. 4b: Maxilla, occlusal view.

Fig. 4b: Maxilla, anterior view.

Fig. 5a: Mandible.

Fig. 5b: Maxilla. Fig. 5c: Maxilla degloved.
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Case report No. 1
A 61-year-old caucasian female pres-
ents with the chief complaint that 
her lower denture doesn’t fit well 
and every time she wore it, it caused 
great pain and a burning sensation 
in the lower jaw. She only wore it for 
cosmetic reasons and never chewed 
with them in and made excuses for 
not eating in company of others.

She has been to several dentists, 
including prosthodontists, who fail to 
fabricate complete removable man-
dibular dentures she can wear com-
fortably. 

She also has sought consultations 
with several oral surgeons who would 
only recommend multiple autogenous 
onlay grafts in the intermental region 
for an implant-supported soft-tissue 
bourne overdenture with the possibil-
ity of still experiencing pain due to 
the free end saddles pressing into the 
exposed mental foramen and inferior 
alveolar nerve when chewing.

Her past medical history was sig-
nificant for post-menopausal osteo-
porosis for which she takes Boniva 
(ibandronate sodium) once a month. 
She also suffers from hypertension, 
which is under control, and for which 
she takes a combination of thiazide 
diuretic and beta blocker. She also 
suffers from panic disorder for which 
she takes Zanax (alprazolam) on a 
regular basis. 

Social history is significant for her 
becoming a widow eight years ago 
and is socially active, and her only 
son was to be married within three 
months of consultation.

Her past dental history is signifi-
cant for periodontal disease, which 
was the reason for her losing all of 
her teeth by the time she was in her 
30s and now having severe atrophy of 
both jaws. 

Twenty years ago, she began 
implant therapy for supporting her 
complete mandibular dentures. Dur-
ing the years, the implants failed for 
one reason or another and the last one 
remaining is fractured with a piece 
still integrated but not usable. Both 
mental foramen and parts of the man-
dibular canal are exposed on the crest 
of the alveolus with the nerves envel-
oped in the soft tissue over the crest.

Treatment plans were developed 
after an initial panoramic view was 
extracted from a CBVT.

Treatment plan No. 1
• Total treatment time: eight to 12 

months.
• Anterior illiac crest to be used as a 

donor site for block grafts to augment 
the intermental region and posterior 
mandible with bilateral relocation of 
the mental foramen and mandibular 
canal more apically and laterally.

• Surgery under general anesthe-
sia.

• Insertion of a full maxillary 
removable denture and immediate 
insertion complete mandibular den-
ture at the time of mandibular aug-
mentaton.

• Healing time of six months and 
then insert four implants to support 
an implant-supported locator man-
dibular overdenture or eight implants 
to support a fixed cemented prosthe-
sis and, depending on the primary 

stability of the implants, to either load 
immediately or delay the load four 
months.

Treatment plan No. 2
• Total treatment time: six to eight 

weeks. (Patient elected to undergo 

this option.)
• One-stage protocol mandibular 

subperiosteal (bone contact side coat-
ed with hydroxyl appatite) placement 
and rigid fixation with bone screws 
and simultaneous bilateral relocation 
of the mental foramen and mandibu-
lar canal more apically and laterally.

• Surgery under I.V. conscious 
sedation and local anesthesia.

• Insertion of a full maxillary 
removable denture and immediate 
insertion of a functionaly loaded com-
plete mandibular denture using four 
locator abutments.

• Permanent reline of the lower 
prosthesis in two months.

Case report No. 2
A 48-year-old caucasian female pres-
ents with the chief complaint that 
her lower implant bar-retained over-

denture is extremely uncomfortable, 
doesn’t fit well and is cosmetically 
unacceptable. She is also unhappy 
with the way her maxillary denture 
fits and feels.

She has sought consultation from 
several dentists including prosth-
odontists, periodontists and oral sur-
geons who recommended various 
options, including removal of the 
existing implants and placing new 
ones in a more favorable angulation 
and even changing the retention 
mechanism from bar to individual 
implant retention (o-rings, locators 
and type).  

For the maxillary denture, all rec-
ommended a new denture.

Her past medical history was insig-
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Fig. 6: Duplicate cast of the stereolitho-
graphic model with the waxup of the 
subperiosteal framework with locator 
abutments.
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nificant and was categorized as an 
ASA1 patient. Social history is signifi-
cant for divorce five years ago, and she 
is planning on remarrying in the near 
future.

Her past dental history is significant 
for becoming completely edentulous 
at age 18 upon recommendation of 
her dentist. Ten years ago, she had 
four implants placed in the anterior 
mandibular symphesis out of which 
one failed. Her bar was preserved and 
made usable with three implants.

Two years ago, she had new man-
dibular and maxillary dentures fab-
ricated by a prosthodontist that was 
recommended by the periodontist who 
removed the failed implant.

Treatment plans were developed 
after evaluation of the panoramic view 
extracted from the initial CBVT.

Treatment plan the patient elected 
to undergo: Total treatment time of 
eight to 12 weeks.

• Remove the mandibular anterior 
bar and replace it with locator abut-
ments and fabricate a new mandibular 
implant-retained overdenture on the 
remaining three implants.

• One-stage protocol maxillary sub-
periosteal (bone contact side coated 
with hydroxyl appatite) placement  
and rigid fixation with bone screws.

• Surgery under I.V. conscious seda-
tion and local anesthesia.

• Insertion of an immediate inser-
tion (locator attached) complete max-
illary denture at the time of implant 
placement.

Conclusion
Both patients and others like them 
have undergone this type of reha-
bilitation using subperiosteal implants 
without any untoward complications 
and have reported satisfactory results 
upon visits with the hygienist. 

The author would like to acknowl-
edge Dr. Jerome Kaufman, DDS, 
(prosthodontist) of Arch Dental at 
Le Visage Center for Cosmetic and 

Implant Dentistry for performing the 
prosthetic workup and completion of 
such challenging reconstructions, and 
Ryan Dutton, CDT of Dutton Dental 
Labratory, Ohio, for his exemplary 
fabrication of such difficult and precise 
frameworks..

For detailed step-by-step instruc-
tions on the protocol for a one- or 
two-stage subperiosteal implant and 
accompanying prosthetics, please 
refer to Chapters 14, 15, 26 of the 
“Atlas of Oral Implantology,” third edi-
tion.
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Fig. 7a: Processed final restoration; 
maxillary full denture.

Fig. 7b: Processed final restoration; 
mandibular complete denture.

Fig. 8a: Subperiosteal over the maxil-
lary ridge, held down with bone screws.

Fig. 8b: Bone screws and a mandibular 
subperiosteal.

Fig. 9: Soft tissue reline of the immedi-
ately loaded maxillary denture.

Fig. 10: Pre-op occlusal view of the 
severely resorbed mandible.

Fig. 11: Reconstructed view of the man-
dible with the exposed inferior alveolar 
canals highlighted in purple.

Fig. 12: Intraop view of the mandibular 
subperiosteal with bone screws visible 
on the buccal in the canine region.

Fig. 13: Two weeks postoperative view 
of the transgingival locator abutments.

Fig. 14: Lateral Cephalometric view of 
the installed mandibular full subperios-
teal implant. Notice the intimate fit of 
the framework to the underlying bone.

Fig. 15: Initial view of mandibular 
denture adapted to the implant-sup-
ported bar. Note the angulation of the 
implants, making the bar out too far 
labially where the buccal flange could 
not cover it, and a window cut out to 
accommodate the seating of the denture.

Fig. 16: Preoperative panoramic view 
outlining the mandibular canal in 
purple.

Fig. 17: Reconstructed 3-D view of the 
severely atrophied mandible and the 
maxilla with dehissed mandibular 
canals.

Fig. 18: One month postoperative view 
of the maxillary subperiosteal implant.

Fig. 19: Antero-posterior view of the 
permucosal locator abutment’s part 
of the maxillary subperiosteal and the 
replacement of the mandibular bar for 
retention of complete dentures.

Fig. 20: Anterior view of the completed 
dentures in place, attached to the loca-
tor abutments.
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Materialise Dental, Medical Modeling 
establish partnership for surgery planning

Materialise Dental, which develops 
3-D technology solutions for implant 
practices, oral maxillofacial surgeons 
and orthodontists, announced recent-
ly that it has established a partnership 
with Medical Modeling. 

The new partnership allows Medi-
cal Modeling to exclusively manufac-
ture orthognathic CAD/CAM splints 
for the United States market and 
equally provide support for the Sim-
Plant® OMS software. 

Materialise Dental focuses on 3-D 
digital dentistry, offering a range 
of integrated solutions in computer 
guided dentistry. 

With SimPlant OMS, the company 
provides an interactive 3-D system 
for predictable diagnosis and treat-
ment planning of orthognathic cases. 
SimPlant OMS allows for accurate 
3-D cephalometric analysis, surgical 
simulation and prediction of soft tis-
sue movements. 

Based on the surgeon’s pre-oper-
ative treatment planning, Medical 
Modeling then produces custom-
made intermediate and final splints 
using the stereolithography (SLA) 
process, an additive manufacturing 
technique. 

The splints provide a seamless link 
between planning and actual surgery, 
ensuring optimal jaw positioning dur-
ing surgery without any time con-
suming model surgery. 

Bart Swaelens, CEO of Materialise 
Dental said: “Medical Modeling has 
many years of experience in support-
ing development of an accurate and 
predictable orthognathic surgical pro-
tocol. We value the company’s high 
esteem for quality service toward its 
customers and thus we trust they 
will do an excellent job in managing 
the SimPlant OMS software support. 
Their know-how in orthognathic sur-
gery and our industry expertise in 3-D 
treatment planning software comple-
ment each other perfectly.”  

Andy Christensen, president of 
Medical Modeling, said: “We are 
proud to partner with Materialise 
Dental for the U.S. market, as they 
are a fast-growing international com-
pany with a strong background in 
the research and development of 
computer-guided treatment planning 
software and patient-specific medi-
cal devices. Thanks to our unique 
strengths, we can offer surgeons per-
forming orthognathic cases a combi-
nation of the best 3-D treatment plan-
ning tools and orthognathic CAD/
CAM splints available on the market 
today.”  

The partnership gives surgeons 
the possibility to opt for all-round 
assistance during the treatment plan-
ning process. 

Engineers at Medical Modeling are 
equipped to help provide hands-on 
assistance for surgical planning using 
the software. Additionally, SimPlant 
OMS users will gain access to patent-
ed technology surrounding Medical 
Modeling’s protocol including fidu-

cial registration of occlusal anatomy.  

About Medical Modeling
Medical Modeling Inc., based in 

Golden, Colo., is a world leader in 
production of custom anatomical mod-
els made using medical imaging data 
combined with additive manufactur-
ing technology. Every day around the 

world surgeons count on the company’s 
ClearView® and OsteoView® anatomi-
cal models to prepare for and guide 
complex surgery spanning the fields 
of orthopedic surgery, spine surgery, 
cranio-maxillofacial surgery and neu-
rosurgery. More information on Medi-
cal Modeling can be found at www.
medicalmodeling.com.

About Materialise Dental
Materialise Dental focuses on 3-D digi-
tal dentistry by offering a range of prod-
ucts and services to support specialists 
in the treatment of their patients. Mate-
rialise Dental continues to lead the 
dental industry in medical image pro-
cessing, surgery simulation and rapid 
prototyping technology. The company 
is represented worldwide by subsidiary 
offices and authorized distributors and 
is a trusted partner for many of the 
largest clinics and research institu-
tions. For more information, see www.
materialisedental.com. IT


