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Cement- vs. Screw-Retained
Implant- Supported Restorations

A discussion of the pertinent issues and relative advantages and
disadvantages of each method

Fernando J. Padron, DDS, FICOI | Sergio Rubinstein, DDS | Toshiyuki Fujiki, RTD

ABSTRACT

The majority of dental practitioners make the decision on how to restore implants
after they are already osseointegrated. Sometimes the laboratory technician choos-
es the type of fixation method that is more convenient once the case is on the bench.
For optimal results, this decision should be clearly made at the treatment plan-

ning phase (before the implant is placed). The purpose of this article is to compare
cemented and screw-retained implant restorations and discuss their advantages and
disadvantages, as well as to examine the basic concepts of each method of fixation in
regard to esthetics, occlusion, retrievability, passivity of framework, provisionaliza-
tion and immediate loading, ease of fabrication, and costs.

uetothelarge and grow-
ing percentage of pa-
tients with some type
of edentulism, implant
dentistry has seen ac-
celerated progress in
recent years. Data indi-

surgery must satisfy prosthodontic needs
and indications.? Implant restorations can
be fixated via a screw or an abutment with
a screwed or overlaying cemented restora-
tion, depending upon the type of retention
desired or available. The choice between
screw retention or cement retention often

cate that the adult population in need of one
or two complete dentures will be close to 38
million in 2020."? Under the right circum-
stances, implants are the method of choice
to replace missing teeth, and should thus be
considered for the treatment of partial and
complete edentulism. However, implant
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depends on the clinician’s preference.** The
proper diagnosis and correct execution of
both the prosthetic and surgical phase of
treatment planning is paramount to achiev-
ing optimal results.

The following are some of the issues to be
considered.
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LEARNING OBJECTIVES

» Discuss the advantages and disad-
vantages of both types of implant
fixation methods.

* Know the limitations of screw- and
cement-retained methods and their
clinical implications.

¢ Have an understanding of the
importance of proper treatment
planning oral implants.

To receive 2 credits for this
article, log on to
www.insidedentistryce.com/go/1423
to take the quiz.

Queries to the author regarding this
CE may be submitted to
authorqueries@aegiscomm.com.

Esthetics
Available residual bone and the resulting
anatomy can hinder ideal implant position.
In these cases, a cement-retained restoration
with a custom or pre-angled abutment can be
used to overcome this limitation.°

The access screw hole has been condemned
as unestheticin mandibular posterior areas or
when the trajectory of the implant is facial in
anterior areas. Cement-retained restorations
offer a solution for this type of problem and
permit greater freedom in implant positioning.

However, screw-retained restorations can
still be placed when the trajectory and im-
plant position are interfering with esthetic
areas without compromising the final results
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(Figure 1). What is needed for this is excel-
lent laboratory support and highly trained
technicians who understand and can deliver
this type of restoration.

In this case, a prefabricated stock abutment
was used. The abutment was milled to the de-
sired height and width based on a diagnostic
full-contour wax-up of the desired final res-
toration. Proper space for the crown materi-
als and a desirable path of draw was achieved
during the milling process. Then, the screw
access hole was tapped on the palatal aspect
of the restoration (Figure 2 through Figure 4).
This achieves both the desired esthetics as well
as retrievability and elimination of any sub-
gingival cement that may affect the soft tissue.

This technique, which offers the advantage
of being retrievable and avoids the biologic
complications of cement-retained restora-
tions, can also be used successfully for mul-
tiple restorations (Figure 5 and Figure 6).

Occlusion

Screw access holes on occlusal surfaces can
cause disruption in the occlusal contacts
during maximum intercuspation, and it has
been suggested that they create offset loading

(1.) Implant fixture No. 7 facially inclined. (2.) Access screw designed to engage on palatal aspect. (8.)) A I-mm diameter screw used
to retained crown. (4.) Screw-retained implant restoration after delivery. (5.) Multiple splinted units with palatal access screw. (6.)
Final restoration.

forces. It has been stated that the access

channel occupies a significant portion of the

occlusal table."”® This occurrence may have a

significant effect only when the implant sys-
tem uses a larger screw for larger-diameter

implants.’*%” Use in small dimension pre-
molars may lead to the screw access hole oc-
cupying the majority of the occlusal surface,
which can create both esthetic issues as well

as difficulties in occlusion development.

Stable occlusal contacts can be established
with cement restorations because there is no
disruption of the occlusal surfaces.®?

For anterior teeth, it is preferable for the
crown that the access screw hole of the im-
plant abutment be at the cingulum area and
away from the incisal edge to properly sup-
port the metal or ceramic substructure.

In cases where the implant trajectory al-
lows for proper screw retention, the access
screw hole is not an important factor.®

The use of a surgical guide is paramount
for single or multiple implant placements to
ensure an ideally designed restoration. This
is especially important in the maxillary an-
terior, where the trajectory of bone does not
allow vertical placement of the implant body
and does require some angulation.

A posterior implant is routinely placed
at the center of the edentulous ridge, as the
desired location and the access screw hole
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for the restoration should be at the center

of the occlusal table. This is more important

for screw-retained than cement-retained

restorations, which allow for more latitude;

without this, in some instances, periodontal-
peri-implant health, esthetics, or mainte-
nance may be compromised.

Screw-retained restorations require a mini-
mum of 4 mm of inter-arch space from the
implant platform to the occlusal surface of the
opposing dentition. Cement-retained crowns
need more interocclusal space to account for
the multiple components used for their fabri-
cation. For adequate retention of a cemented
crown on an abutment, the abutment requires,
at aminimum, 4 mm of height in the posterior.
Anterior abutments will require greater heights,
as the axial walls are more tapered than with
posterior abutments, decreasing the retention
available. There also has to be adequate space
for the restorative material to be utilized in the
crown, which typically requires approximately
2mm. Thus, aminimum of 6 mmisrequired in
the posterior, which will result in a fairly flat oc-
clusal anatomy, and additional space is needed
to develop anatomy that is lifelike.

Retreivability

The main advantage of the screw-retained
restoration is the ease of delivery and retriev-
ability without damaging the fixture or the




restoration.!? Retrieval of a cement-retained
crown, even when a provisional cement was
used, may be difficult due to the lower degree
of axial wall convergence than observed with
natural teeth.

It was previously believed that for their
long-term success, implant restorations
had to be retrievable, but this concept has
its historical origins in the dependence of
the screw-retained components of the early
implant systems.? In the past, it was routine
to remove the implant fixed prosthetics an-
nually to clean the prosthesis. This concept
has been abandoned due to lack of clinical
evidence that this had positive effects on
long-term success compared to not remov-
ing the prosthetics at recall appointments.

With the new advances in technology dur-
ing the past three decades, implant systems
have evolved, introducing new components
with more prosthetic versatility.

For screw-retained implant-supported res-
torations, screw loosening was an issue in the
past. However, better-designed implants, im-
proved mechanical properties of the screws,
improved internal connections, and tighter
interfaces—with abutments functioning
with a conical seal and practically no micro
movement—are now setting the standard for
optimal prosthetic connection.! Routine use
of torque wrenches has also assured that the
fixation screw has achieved the manufactur-
ers recommended torque, which has greatly
decreased the incidence of screw loosening.

The lack of micro movement on the abut-
ment during function prevents bacteria from
pumping in and out of the implant abutment
interface, thus helping preserve bone at the
highest possible level, in addition to other fac-
tors such as the platform-switching design."

Single-implant cemented crowns with a
zirconia abutment in esthetics cases with

(7.) Zirconia abutment No. 7. (8.) Final restorations showing good esthetic results and good soft-tissue integration.

e

thin biotype can provide excellent esthetic
results (Figure 7 and Figure 8). Cement-
retained restorations are indicated for single-
unit and short-span fixed dental prostheses
where retrieval is likely not to be necessary.?
Implant survival rates were similar for single
units using screw-retained and cement-re-
tained methods of fixation, respectively.'

Screw-retained restorations for single- and
multiple-unit reconstructions have been re-
ported to have lower prosthesis survival rates."
This might be related to the occlusal design,
leading to fracture of the veneering porcelain
and screw loosening caused by a non-axial
load that promotes bending moments, stress
concentration, and micro movement. 314

The advantage of retrievability seems to im-
prove the implant survival rate for screw-re-
tained restorations for full-arch fixed prosthe-
ses. Lower implant survival rates are reported
when large-span restorations are fabricated
with cement-retained components.'

The biologic complications reported in the
literature for cemented implant components
are higher when compare to screw-retained
restorations. The cement component, when
it is not properly removed, causes bone loss
around the implant, and this complication
increases with the span of the prostheses."

The problem with the cemented restorations
with subgingival margins is the lack of a good
verification system that indicates the cement
has been removed. Radiographic x-rays can
only provide a mesial and distal picture, nota
bucco-lingual one. Additionally, some cements
arevisible on radiographs, whereas others are
radiolucent, making detection of any residual
cement subgingivally very difficult. Itis advan-
tageous to use cement that is radiopaque to aid
detection of extravasated cement in the peri-
implant region to help reduce the incidence of
cement-induced peri-implantitis.'®

FIG.8

Cement restorations with a loose abut-
ment screw are not always predictably re-
moved; they need to be cut off to gain access
to the underlying abutment screw, which
can damage the restoration and require the
fabrication of a new implant crown. The cost
of time and fabrication are factors that need
to be considered during the planning phase.

That screw-retained crowns offer direct
access to the abutment screw or implant is
an advantage over cement-retained restora-
tions. When both techniques are compared,
the amount of chair time and cost favor screw-
retained over cement-retained restorations.

If there is a prosthetic complication, the
amount of clinical and laboratory time in-
volved and needed to repair cement versus
screw-retained cannot be easily overlooked.

Passivity of Framework

Cement retention has been proven to be
more passive than screw retention. This is
attributed to the space created to account
for the cement material.>®

Regardless of the method of fixation, the
fabrication of implant-supported restora-
tions requires very precise techniques. Every
step in the fabrication process can induce a
small error that will affect the position of the
implant prosthesis.?

Some authors have suggested that the accu-
racy of animplantimpression can be affected
by the divergence of multiple implants, and
to a greater extent if these are internal con-
nections versus an external hex connection.
The type of impression material and the tech-
nique used can also lead to inaccuracies.” This
is only the first step of the process, which is
followed by fabricating the master cast and
wax pattern, investing, casting or milling,
and firing porcelain, any of which could add
even more distortion of the superstructure.”
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Substructure fabrication has in recent years
moved away from casting due to its inherent
inaccuracies and potential weakness towards
CAD/CAM-milled substructures. Computer
designed and milled structures provide higher
accuracy with regard to fit but also strength, as
they are created from single blocks of material,
eliminating solder joints or laser welds.

According to Karl and colleagues,” there
is evidence that both screw- and cement-
retained frameworks always produce a mea-
surable strain; therefore, passive fit cannot be
achieved. It has been suggested that a strain
of 3,000 or more is destructive and could re-
sult in bone resorption.'”

The most common complications of non-
passive—fitting frameworks are screw loosen-
ing, screw fracture, framework fracture, and
implant fracture.” Some authors also suggest
the misfit of the prosthesis can lead to cupping
bone loss around osseointegrated implants,
but there is no conclusive evidence of this.*1%

Provisionalization and
Immediate Loading

Screw-retained provisional restorations
are preferred over those that are cement re-
tained. Sculpting the peri-implant tissue is
very important prior to delivering the final
implant restoration. This helps to create a
lifelike restoration.® Additionally, screw-
retained provisionals lock the prosthesis to
the implants, eliminating the potential for a
loosening of the prosthesis with the implants
when a cemented provisional is used, which
may go unnoticed until the immediate-load-
ed implant shows signs of failure.

Healing caps placed at the time of implant
placement or during second-stage surgery
often have a narrow diameter and lack the
correct contours and emergence profile of
the missing tooth.

The screw-retained provisional restora-
tion can gradually mold the tissue around the
implant with gently applied pressure (Figure
9). The blanching created at the time of provi-
sional insertion should dissipate inless than
5to 10 minutes. If the blanching is not moni-
tored and the provisional restoration is left as
is, exerting too much pressure could create
recession and undesirable esthetic results.

For cement-retained provisional restora-
tions, a polyether ketone (PEEK) prefabricat-
ed provisional abutment or a titanium implant
cylinder modified with composite material at
the gingival level should be prepped and cus-
tomized for each tooth and specific situation.
The provisional crown can then be cemented
in. To avoid the biologic compromise caused
by the cement, a finish line on the abutment
must be prepared supragingivally, which could
negatively impact esthetics results if the tooth
to be restored is anterior.

From a surgical perspective, the authors
recommend placing implants in extraction
sockets with as much preservation of the buc-
cal plate as possible to prevent tissue reces-
sion. They should be placed atleast 3 mm api-
cal to the free gingival margin of the adjacent
teeth and 2 mm of the buccal plate to develop
an adequate emergence profile. If cement is
deposited in the gap around the body of the
implant and the surrounding tissues, it could
compromise the osseointegration.®

If the soft tissue around the implant needs
modifications via second-stage surgery—such
as a connective tissue graft or free gingival
graft to improve the soft-tissue biotype—a

(9.) Screw-retained provisional No. 8. (10.) Immediate-load maxillary arch. The prosthesis is screw-retained.
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screw-retained provisional restoration is pre-
ferred over a cement-retained provisional to
avoid cement around the surgical site.® It is
recommended that these soft tissue needs be
identified prior to implant placement and ad-
dressed at the time the implant is placed and
screw-retained provisional used, when possible.

For a large-span or full-arch provisional
prosthesis on immediate-load cases, a ce-
ment-retained prosthesis must be cemented
with a definitive cement; if temporary cement
isused, it can wash out, inducing micro move-
ment during the early stages of osseointegra-
tion and cause implant failure. If definitive
cement is used, the retrieval of the interim
restoration is compromised, and no further
adjustment can be made. Screw-retained pro-
visionals for full-arch cases with immediate
load or delayed load are preferred (Figure 10).

Screw retention provides the most rigid
splint, preventing micro movement when
multiple implants are immediately loaded.®
In addition, the interface of machined com-
ponents is superior to any cement margin
that can be developed.”

Ease of Fabrication and Costs
Cement-retained restorations are easier to
fabricate than screw-retained restorations, be-
cause they follow traditional prosthetics tech-
niques similar to those used for conventional
crown and bridge prostheses.'*® Components
for these types of restorations are less expen-
sive thanks to the advances in CAD/CAM tech-
nologies that allow for milled components with
amore precise fit and lower costs.
Screw-retained restorations are more ex-
pensive because of the extra components
needed. Machined components—such as
uniabutments, angled abutments, fixation
screws, and UCLA abutments—are needed




for screw-retained restorations. These restora-
tions are more demanding and technique sen-
sitive from the laboratory perspective, but they
offer multiple short- and long-term advantages.

Conclusion

Implant restorations require careful prosth-
odontic planning, even before the implant

hasbeen placed in the patient’s mouth. After
placement, patients should be monitored

during regular maintenance visits, during

which the practitioner should check for bone

loss, bleeding, and suppuration regardless of
implant fixation type. Cement-retained res-
torations should be carefully assessed at each

recall appointment due to their higher inci-
dence of cement-induced peri-implantitis.

When either a prosthetic or surgical prob-
lem arises with a screw-retained restoration,
which offers improved access, its correction
requires less time chairside.

Certainly there is no right or wrong when
selecting one type of connection over an-
other, but clinicians need to be aware of the
advantages and disadvantages of each type
of prosthesis and make the appropriate deci-
sion based on the specific clinical situation.
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Please complete the Answer Form on page 44, including your name and payment information.

@ The number of adults in need of one or two complete @ Which of the following advances are now helping to set the

dentures will approach what number by 20207

A. 15 million
B. 25 million
C. 38 million
D. 42 million

Which type of restorations permits greater freedom in
implant positioning?

A. Cement-retained restorations
B. Locator attachments

C. Prefabricated angle abutments
D. Screw-retained restorations

Because there is no disruption of the occlusal surfaces,
stable occlusal contacts can be established with which type
of restoration?

A. Screw-retained restorations
B. Implant overdentures

C. Cement-retained restorations
D. Fixed dental prostheses

Screw-retained restorations require a minimum of how much
inter-arch space from the implant platform to the occlusal
surface of the opposing dentition?

A.3 mm
B.6 mm
C.4 mm
D.7 mm

The main advantage of which type of restoration is the ease
of delivery and retrievability without damaging the fixture or
the restoration?

A. Cement-retained restorations
B. Screw-retained restorations
C. Implant fixture

D. Healing cap

standard for optimal prosthetic connection?

A. Better designed implants

B. Improved mechanical properties of screws
C. Improved internal connections

D. All of the above

Screw-retained restorations for single- and multiple-unit
reconstructions have been reported to have which of the
following complications?

A. Failure of the implant and screw loosening

B. Fracture of the veneering porcelain and bone loss

C. Screw loosening and fracture of the veneering porcelain
D. Infection and bleeding on probing

It is advantageous to use cement that is radiopaque to aid
detection of extravasated cement in the peri-implant region
to help reduce the incidence of which of the following?

A. Occlusal instability

B. Cement-induced peri-implantitis
C. Fracture of the porcelain

D. Irretrievability

To develop an adequate emergence profile, implants should
be placed at least 3 mm apical to the:

A. level of bone.

B. cement-enamel junction.

C. proximal contacts.

D. free gingival margin of the adjacent teeth

For full-arch cases with immediate or delayed load, which
type of provisional is preferred?

A. Cement retained

B. Locator attachments

C. Screw retained

D. Combination of screw- and cement-retained

® AEGIS Publications, LLC, is an ADA CERP Recognized Provider. ADA CERP is
ADA\G :’0 EIO RO P a service of the American Dental Association to assist dental professionals in
™ I\ | =5 = . e " N P "
CONTINUING EDUCATION RECOGNTTION Procram @ eNtifying quality providers of continuing dental education. ADA CERP does not -\ _qory Approved PACE Program Provider FAGD/MAGD Credit
approve or endorse individual courses or instructors, nor does it imply accep- of General Dentistry Approval does not imply acceptance by a state or
tance of credit hours by boards of dentistry. Concerns or complaints about a CE —PACE provincial board of dentistry or AGD endorsement

provider may be directed to the provider or to ADA CERP at www.ada.org/cerp. rogeam Agprovsfor

42 INSIDE DENTISTRY | March 2014 | www.insidedentistry.net

1/1/2013 to 12/31/2016. Provider ID# 20972



CONTINUING EDUCATION MAIL IN ANSWER FORM

To use our mail-in option, please completely fill out the Answer Form and mail it along with your payment of $32 to the address provided below. NOTE: THIS FORM MUST BE
COMPLETELY FILLED OUT AND INCLUDE YOUR NAME AND PAYMENT INFORMATION IN ORDER TO BE PROCESSED AND CREDIT AWARDED. Your test will

be graded and your certificate will be sent to you in the mail; please allow approximately 2 to 3 weeks for processing. Course valid from 3

March 2014

Inside | -
D tlStr y Cement- vs. Screw-Retained Implant-Supported Restorations

® 060 000
® 0000

[J CHECK (payable to AEGIS Communications)
[] CREDIT CARD Please complete information and sign below:
Card Number Expiration Date: Month/Year CVV Code:
OO0 HO OO H O] LI/ O] LI
[0 VISA [J Mastercard Total amount ($32 per test)
SIGNATURE DATE

LAST 4 DIGITS OF SSN ADA Number AGD Number

Hnnn I I I .

The Month and Day (not year) of Birth. Example, February 23 is 02/23 Month/Date of Birth

NAME

ADDRESS

CITY. E-MAIL ADDRESS
STATE ZIP DAYTIME PHONE

Please mail completed forms with your payment to:
AEGIS Communications CE Department, 104 Pheasant Run, Suite 105, Newtown, PA 18940

SCORING SERVICES: By Mail | Fax:1-215-504-1502 | Phone-in: 877-423-4471 (9 am - 5 pm ET, Monday - Friday)
Customer Service Questions? Please Call 877-423-4471

PROGRAM EVALUATION

5. Quality of the written presentation 4 3 2 1 0
Please circle your level of agreement with the following statements. 6. Quality of the illustrations: 4 3 2 1 0
(4 = Strongly Agree; O = Strongly Disagree) . . .

7. Clarity of review questions 4 3 2 1 0
1. Clarity of objectives 4 3 2 1 (¢] 8. Relevance of review questions 4 3 2 1 0
2. Usefulness of the content 4 3 2 1 [0} 9. Did this lesson achieve its educational objectives? Yes No
3. Benefit to your clinical practice 4 3 2 1 (¢] 10. Did this article present new information? Yes No
4. Usefulness of the references 4 3 2 1 [0} 11. How much time did it take you to complete this lesson? ___ min

44 INSIDE DENTISTRY | March 2014 | www.insidedentistry.net



