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Over the years, implant dentistry has 
changed how clinicians approach and 
remedy tooth loss. A welcome alternative 

to ill-fitting bridgework or dentures, implants can 
provide patients with teeth that function and look 
like natural dentition. 

Although the first evidence of dental implants 
can be traced to the Mayan civilization in 600 AD, 
utilizing pieces of shells as replacements for teeth, 
the advent of modern implant dentistry occurred in 
the mid-1950s.1 It was then that Swedish orthopedic 
surgeon Per-Ingvar Brånemark discovered that 
bone tissue would fuse to metal titanium through 
osseointegration, which he defined as “a direct 
structural and functional connection between 
ordered, living bone, and the surface of a load-
carrying implant.”2 This discovery began to be 
taught in dental schools and remains the basis of 
the process on which implant dentistry relies today. 

“Implant treatment is the standard of care for 
tooth replacement today,” says Luigi Massa, 
DDS, a private-practice clinician in Boerne, Texas.  

“There are countless benefits to implant treatment. 
The primary benefit is restoring function with the 
nearly ideal tooth replacement, the dental implant.”

Dr Massa also cites secondary benefits of implant 
treatment, including esthetics and phonetics. 
Advances in implant dentistry have pushed it to the 
point where implants are nearly indistinguishable 
from natural teeth.

“Giving patients their function back when they’re 
missing teeth without compromising adjacent teeth 
is a huge benefit of implants,” says Ron Cargulia, 
CDT, manager for digital dentistry at Implant Direct. 
“The things we can do now with CAD/CAM and digital 
technology simplify everything from designing, to 
placing and restoring implants.”

The benefits of screw- 
retained restorations 
How SMARTbase simplifies screw-retained restorations with superior esthetics for 
your patients and more freedom of choice for your restorations 
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Digital technology—including cone beam computed 
tomography, CAD/CAM, treatment-planning 
software, and surgical guides—has simplified 
the implant placement process and helped to 
eliminate surgical surprises. Although clinicians 
used to essentially be flying blind when planning 
implant placement, this digital technology has 
offered tools to successfully image and outline  
implant procedures.  

But even with the advances offered by digital 
technology, implant dentistry is not without 
challenges. Despite excellent planning, limited 
restorative space can be an obstacle to treatment. 
Edentulous areas that are not restored may over 
time result in shifting or rotation of neighboring 
teeth. Regaining the lost interocclusal space can be 
a challenge but is necessary for successful implants. 

Potential implant cases must also meet the minimum 
necessary requirements for bone height and width, 
as well as for restorative spaces. Dr Massa notes that 
generally these minimums are 6 mm of available 

bone height and width, 6 mm of mesial and distal 
space, and 6 mm of interocclusal space.  

“The biggest challenges of implant treatment are 
adequate bone volumes and adequate restorative 
space,” Dr Massa says. “Bone volumes are affected 
by time without a tooth in place and by infection. 
Restorative space is also affected by time without a 
tooth through tipping and supereruption.” Despite 
these challenges, implants remain one of the most 
effective and esthetic options for replacing missing 
teeth due to their longevity, esthetics, and variety of 
types to meet multiple indications.

Screw-retained vs cement-retained
Although the benefits of implants are clear, choosing 
the correct type of abutment is not always as simple. 
With screw-retained and cement-retained options 
available, clinicians must consider factors such as 
retrievability, accessibility, esthetics, and location 
when choosing which type of restoration to go with.

“I am a firm believer in screw retention over 
cementation wherever possible,” Dr Massa says. 
“There are several benefits of screw retention—
namely eliminating cement from the abutment/
restoration interface, and retrievability.”

Although screw-retained restorations are generally 
more complicated to manufacture at the lab and 
more expensive, Dr Massa says, the benefits outweigh 
the cost. Although most screw-retained restorations 
require cement to adhere the abutment to the crown, 
they do not run the risk of complications caused 
by cement cleanup issues because cementation is 
done outside the mouth. Considering many modern 
cements are designed to blend with the tooth for 
esthetics, they can be difficult to see, making it easy 
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to leave behind cement accidentally. Excess residual 
cement can lead to a host of problems, producing a 
highly favorable environment for bacteria. Because 
bacteria can lead to infection—and subsequent 
implant failure or failed osseointegration—excess 
residual cement can pose significant risks, including 
increased risk of gum inflammation, implant failure, 
peri-implantitis, and peri-implant mucositis.

“If you look at the industry, there’s been a big 
shift from cement-retained restorations to  
screw-retained,” Cargulia says. “And one big reason 
is peri-implantitis. When you look at cement-
retained restorations, leftover cement residue is 
the leading cause of peri-implantitis, which can 
lead to bone loss, tissue inflammation, and possible 
implant failure.” 

Another benefit is that if problems do occur, screw-
retained implants have retrievability. Because 
of the removable nature of the crown, removal 
for soft-tissue examination, cleaning, implant 
repair, or direct visualization is simplified and can 
be accomplished without having to remake the 
entire restoration. Even if screws loosen over time, 

retightening them is quick and simple because the 
screw channel is easily accessible. With cement-
retained restorations, there are few options if 
adjustments or repairs are necessary, because 
the screw is inaccessible without destroying the 
restoration. This means the entire restoration will 
need to be remade, leading to increased chair time 
and extra costs for the patient.

Although there is the risk of a difficult redo, cement-
retained implants theoretically have a lower risk of 
fracture than their screw-retained counterparts. 
Cement-retained implants have been found to 
have a higher porcelain fracture resistance than  
screw-retained, resulting in longer retention of 
structure and esthetics. 

Screw-retained abutments have also long suffered 
from esthetic difficulties. Because the restoration 
requires a screw channel, there is a visible hole 
in the prosthetic. Although the screw-access hole 
can be covered with a composite, it is often still 
noticeable. In anterior implants where esthetics 
are paramount, visible screw-access holes can be 
unfavorable with patients who want their smiles to 
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look as natural as possible. Luckily, there are now 
options on the market that provide flexibility as to 
where the screw-access hole can be placed.  

Clinicians and laboratories need to evaluate 
each case individually and make determinations 
regarding which type of abutment—screw-retained 
or cement-retained—to use. For cases in which 
retrievability is important, or to reduce the risk of 
infection or implant failure, clinicians should choose 
screw-retained restorations. Although, historically, 
cement-retained restorations were the choice in 
areas where esthetics were critical, advances in 
screw-channel placement have enabled screw-
retained restorations in esthetic zones.   

SMARTbase as a solution
Once clinicians decide to go with a screw-retained 
restoration, they and the laboratory are faced with 
sifting through all the abutment options on the 
market. Although there are many screw-retained 
abutment options available, they do not all address 
the multiple concerns presented with these types 
of restorations. Many clinicians, including Dr Massa, 
are turning to the SMARTbase abutments from 
Implant Direct. 

Introduced in the United States in 2019, SMARTbase 
abutments offer solutions to esthetic challenges as 
well as freedom of choice for the clinician. Available 
for Implant Direct’s Legacy and InterActive implant 
lines in 3 cuff lengths (0, 1, and 2 mm) and a variety 
of profile widths, these engaging abutments provide 
clinicians with the option of redirecting the screw 
access channel from 0º to 25º. A preassembled 
floating screw option can be used to create a 
1-piece assembly with the screw and SMARTbase 
restoration to provide easier placement for the 
clinician while also preventing the risk of loss or 
accidental swallowing of the fixation screw. 

“The floating screw feature makes it much easier 
to clinically  insert a SMARTbase restoration,” 
Cargulia explains. “With other TiBase abutments, 
you cement the restoration to the TiBase with the 
screw outside. And when you go to insert, you first 
seat the restoration and then the screw. By having 
this floating screw, you carry this 1-piece restorative 
assembly to the mouth without the chance of screw 
loss or accidental screw swallowing.”

The abutment also offers solutions to many esthetic 
challenges of screw-retained restorations that can 
be tough to overcome. If the implant is not ideally 
placed, screw access holes may have to be placed 
in an area where esthetics are critical. The off-axis 
engagement provided by SMARTbase solves these 
challenges by improving esthetics and offering 
greater accessibility. 

“With SMARTbase, you have the ability to redirect 
that screw access channel from the esthetic area 
to a nonesthetic area, because you have the ability 
to redirect that screw access channel up to 25º,” 
Cargulia says. “This gives you more options for 
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placement of the access channel so you can avoid 
esthetic zones.”

In addition to the redirected screw access to improve 
esthetics, SMARTbase’s coloration contributes to 
a seamless, natural look. The dual-hue abutment 
has gold anodization above the tissue line so that it 
blends more naturally than nonanodized abutments 
with restorative materials. Pink anodization on  
the collar also provides natural blending with 
gingival tissue.

“A lot of the TiBases on the market today are silver 
in color, which can affect esthetics,” Cargulia says. 
“The dual-hue anodization blends better with the 
tissue and the restoration to avoid these problems.”

To further combat esthetic complications, 
SMARTbase is designed with a concave emergence 
profile, which enables subcrestal placement with 
minimal tissue manipulations, optimizing it for 
esthetic areas. “Having a concave profile is really 
convenient,” Cargulia says. “You don’t have to do 
so much hard-tissue or soft-tissue manipulation. If 
you look at the industry, more and more clinicians 
are placing implants subcrestally. And if you don’t 
have a concave profile on your TiBase abutment, 
you may have some difficulties inserting it.” 

These placement difficulties are just another 
challenge SMARTbase can help clinicians overcome. 
In addition to placement, SMARTbase also provides 

solutions for issues with accessibility, which can 
affect the success of an implant restoration. 

“If you’re trying to restore an implant in the posterior 
area and have a patient who can’t provide enough 
clearance to properly tighten the screw,” Cargulia 
says, “with SMARTbase the lab can redirect that 
screw channel to bring it toward the mesial aspect 
of the mouth, making it a lot easier for the clinician 
to get a screwdriver and a torque wrench into place.” 

“SMARTbase simplifies the manufacturing process 
because it is a TiBase that can be used as a normal 
TiBase (perpendicular-traversing screw access) or 
as an angle-correcting TiBase correcting up to 25 
degrees of angulation,” Dr Massa adds. “This makes 
it suitable for nearly all screw-retained restorations.”

SMARTbase in action
Although introducing a new abutment into a 
workflow can seem intimidating, integrating 
SMARTbase into implant treatment is simple. “The 
SMARTbase learning curve is pretty in line with what 
folks have been doing, so it’s not really different 
from other TiBase abutments,” Cargulia explains. 
“The only difference is that if the lab does need to 
redirect the screw channel, you need to 
use the Implant Direct SMARTbase 
off-access driver. Other than that, 
to restore a SMARTbase restoration 
is the same as any other type of 
TiBase abutment.”

Dr Massa agrees that using 
SMARTbase abutments is not 
reinventing the wheel in terms 
of adoption. “The learning 
curve is short because dentists 
and dental labs have used TiBases 

“ A lot of the TiBases on the 
market today are silver in color, 
which can affect esthetics”

–Ron Cargulia, CDT



SPONSORED BY:

1. The missing lateral/preop 
template of wax-up
 

2. Implant is placed

3. Temporary abutment is placed 
and adjusted; cotton pellet is 
placed and screw is removed

4. Temporary abutment is 
“picked up,” flowable is added to 
create an emergence profile, and 
screw access is created

5. Temporary abutment is placed 
and torqued to 15 Ncm

6. Screw access is closed with  
cotton pellet and composite

7. Implant and jaw are scanned  
with SMARTbase

8. Crown is designed with an 
angulated screw channel, allowing 
for screw-retained restoration

9. Final screw-retained zirconia 
restoration is placed 

10. Finished results

Case study   By Dr Luigi Massafor years. Although the SMARTbase has 
several beneficial features, [such as the 
gold anodization, multiple concave collar 
heights, and the ability to use it for either 
perpendicular-traversing or angle-correcting 
screw access], treatment planning is 
unaffected for typical cases,” Dr Massa says. 
“The same rules of implant dentistry apply 
when using SMARTbase.”

Although it meets many of the same 
standards as other TiBases, SMARTbase 
does stand apart, particularly when it comes 
to anterior cases. “Treatment planning 
for anterior cases is enhanced because 
SMARTbase allows for easy manufacturing 
of screw-retained restorations utilizing 
the angle corrective features,” Dr Massa 
explains.

The manufacturing process is also simple, 
thanks to dual workflow compatibility and 
open-source software. “SMARTbase is a fully 
open system,” Cargulia explains. “You can 
scan with any intraoral scanner, using the 
Implant Direct scan body.”
Excellent digital workflow compatibility and 
open-source software mean that clinicians 
have the freedom to choose the material and 
lab they want to work with. Digital libraries 
for SMARTbase are available in 3Shape and 
DTX Studio Lab. 

“The lab can use a full digital workflow 
where the dentist takes an intraoral scan 
and the lab utilizes the SMARTbase digital 
library,” Dr Massa says. “Or they can scan 
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the SMARTbase on a prepared gypsum cast. Once 
the restoration is fabricated, it is luted to the 
SMARTbase and sent off to be delivered. Then it’s 
up to the clinician to deliver the restoration, which 
just requires the typical restorative kit, because all 
the screws with the SMARTbase can utilize either 
the typical 1.25-mm hex driver or the angle screw-
channel driver.”

There are also options for clinicians who want to 
forgo digital scans and prefer a traditional workflow. 
If the dental practice or lab are not digital, clinicians 
can still utilize SMARTbase in a traditional workflow.

“The clinician can also make a traditional impression, 
if they prefer,” Cargulia says. “Go ahead and pour 
a final soft-tissue model, and at that point the 
lab has the option to restore the restoration with 
SMARTbase using a traditional workflow because it 
comes with a burnout coping. Or, if the lab wants to 
go digitally, they can do that, use the Implant Direct 
scan body, scan the model, design a restoration that 

fits to the SMARTbase using the 
3Shape library, and mill out that 
restoration.”

Why SMARTbase
When it comes to creating highly 

esthetic, long-lasting, quality 
restorations, SMARTbase 
abutments are a premier 
choice. By providing dental 

practices and laboratories 
with more restorative options, 

SMARTbase is ideal for many 
indications and provides 

impressive esthetic results.  
The applications are endless. 

Whatever the challenge—be it esthetics, reduced 
tissue manipulation, or accessibility—SMARTbase 
can provide a solution.

“You have the flexibility with SMARTbase that if it’s a 
straightforward case, you can use it,” Cargulia says. 
“If it’s something that’s more esthetically challenging, 
where you need to adjust the screw channel, you 
can use it. If you’re dealing with a highly esthetic 
case where a patient has a high lip line, very thin 
biotype—again, you can use it. SMARTbase has 
you covered. It has a lot of features in it that can 
cover a vast array of different clinical and esthetic 
challenges.” 

Dr Massa agrees, saying he has seen exceptional 
results. “We have had great success with the 
SMARTbase because it simplifies our screw-retained 
crown manufacturing process,” he says. “We use it 
for nearly all cases that are screw-retained.”
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