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An adjustable, cast based, fully restrictive surgical guide

Lambert J. Stumpel, DDS
ABSTRACT
The 3D Click Guide is a fully restrictive cast-based surgical guide for the placement of dental
implants. This in-office system consists of prefabricated parts that are assembled onto a carrier. The
3-dimensional data are derived from a dental cast in combination with a periapical radiograph or
cone-beam computed tomography data. (J Prosthet Dent 2015;-:---)
A dental implant is an object in
space; its position is defined by
coordinates in all 3 dimensional
planes, termed in dentistry as
mesiodistal, buccolingual, and
apicocoronal. Each plane is

defined following its own specific requirements, which are
guided by biologic and prosthetic restraints. The method
with which an implant is placed is dependent on the
outcome, as well as the definitive 3-dimensional, pros-
thetically driven position.

During conventional freehand surgery, the operator
develops an osteotomy in all 3 dimensions, mentally
combining them into one surgical drill path. Guided sur-
gery with a fully restrictive surgical guide requires indi-
vidual considerations of each of these planes. A fully
restrictive surgical guide can then be fabricated, combining
each plane’s trajectory into a surgical guide that steers
bone drills into a unique path.1-13 The objective of a fully
restrictive surgical guide is to control the outcome. Fully
restrictive guided surgery requires less skill than does
freehand surgery and may improve the result.14-16

A fully restrictive guide can be fabricated with one of
2 paths. The digital path uses cone-beam computed
tomography (CBCT), dedicated software, and computer-
aided design/computer-aided manufacturing (CAD/
CAM) technologies. The analog path relies on a section of a
dental cast and soft tissue measurements for the bucco-
lingual plane in combination with a conventional peri-
apical radiograph to complete the 3-dimensional
information. Due to the relative high cost associated with
digitally produced surgical guides, an analog, fully
restrictive surgical guide system has been developed (3D
Click Guide; Idondivi Inc). CAD/CAM guides require
CBCT scan information. The cost of a CBCT scan at a
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dedicated imaging center in the author’s city (San Fran-
cisco, Calif) is $400 and an intraoral scan is $50, amounting
to a cost of $450, just for digital input data. There are
limited data in the literature on cost; the fee for a CBCT
scan in Switzerland is the equivalent of $300.17 In theUS, a
CAD/CAM guide producer currently charges between
$300 and $500. This brings the total cost of a CAD/CAM
guide to between $750 and $950. This does not include the
cost of purchasing the software, yearly maintenance fees,
or the cost of a radiologist report. In contrast, the described
analog guide costs $140 per implant site.

The 3D Click Guide is an in-office cast-based concept,
not necessarily requiring CBCT, although, it can easily be
combined with CBCT information when appropriate.
An experienced operator can produce a guide, from
impression making to radiographic confirmation, in
approximately 30 minutes. When fabricated in-office,
same-day surgery is possible.

The system consists of prefabricated parts that are
assembled and then affixed to a custom carrier. The
buccolingual angulation, the position of the shoulder,
and the position of the implant between neighboring
teeth is readily visualized. The mesiodistal angulation,
though, is a best estimate based on radiographs and
anatomic features. Because it is an estimate, it may be
incorrect; hence the system allows for instant modifica-
tion of this 1 variable. For that, a selection of 1 of 3
rotation blocks can be clicked into the guide, allowing a
correction of 0, 3, and 7 degrees.
1
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Figure 1. Section of cast, soft tissue thickness readings and position of
mandibular nerve transferred to cast. Hole drilled indicating desired
position for shoulder of implant.
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Figure 2. Buccolingual-positioner (BLP) placed in hole, correct bucco-
lingual angle selected for screw retained crown, and BLP secured to cast
with resin.
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Figure 3. Buccal and lingual wings placed on top of buccolingual-
positioner for desired mesiodistal position between neighboring teeth
and best estimated mesiodistal angle.
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Figure 4. Wings bonded to custom vacuum-formed carrier with
orthodontic acrylic resin; crossbar removed.
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1. Make an overextended impression to capture the
largest possible surface of the edentulous ridge
with irreversible hydrocolloid or polyvinyl sil-
oxane. Fill a stock tray with stiff polyvinyl siloxane
putty (Examix; GC America Inc) and cover with a
single sheet of food film (Saran Wrap; SC John-
son). Place in the mouth and push the tray down.
The putty will extrude beyond the tray margins.
Apply finger pressure onto the putty, bringing it
into tight contact with the soft tissue, while at the
same time draping the soft tissue against the
bone. Upon polymerization, remove the impres-
sion, remove the film, and if required, apply an
additional quantity of putty at the borders of the
proposed implant site; then reapply the film and
reseat the impression into the mouth. Again
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apply finger pressure onto the putty with the aim
of maximally extending the impression. Upon
setting, remove the impression, remove the film,
and apply light-bodied polyvinyl siloxane (Exafast
NDS; GC America Inc) inside the impression.
Reseat into the mouth and remove when set.
Alternatively, extend a stock tray by locally
applying orthodontic rope wax (Wax Square
Ropes white; Patterson Dental Co) to the site of
interest. Mix an irreversible hydrocolloid (Cavex
Impressional; Cavex Holland BV) into a stiff
consistency and fill the tray. Position the tray in
the mouth so that the soft wax will push the
tissues down further, exposing the alveolar ridge
for capture.

2. Place topical anesthetic (Gingicaine gel; Gingi-Pak)
onto the soft tissue at the proposed implant site.
Stumpel
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Figure 5. Diagnostically appropriate periapical radiograph shows that
selected angulation was correct, so 0-degree rotation block (green) was
selected.

Figure 6. Different patient illustrating effect of 7-degree rotation block
on selected angulation.

p
ri
n
t
&
w
e
b
4
C
=
F
P
O

p
ri
n
t
&
w
e
b
4
C
=
F
P
O

Figure 7. All parts combined; assembled surgical guide, drill guide, and
single cut drill set with flexible drill stops at desired length for 4 × 6 mm
dental implant.
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Figure 8. Surgical guide with 0-degree rotation (green) block positioned
and osteotomy started.
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3. Measure and record soft tissue thickness: 2 buccal
readings, 2 lingual readings, and 1 at the alveolar
crest. Alternatively, if the soft tissue thickness is
clearly visible, the alveolar crest reading can be
derived from the radiograph. Use a 27-gauge short
anesthetic needle (Stabident System; Fairfax Dental)
with an endodontic rubber stop. The deep lingual
measurement ismade 2mmabove the deepest point
captured by the impression, the high lingual being 3
to 4 mm below the crest. The deep buccal reading is
made 2mm above the deepest point captured by the
impression, and the high buccal 3 to 4mmbelow the
crest. The crestal measurement is made at the site
corresponding to the position of the central fossa.

4. Alternatively, make a CBCT scan with the polyvi-
nyl siloxane impression in place. Due to the
umpel
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contrast differences, the soft tissue thickness can
be measured with software associated with the
CBCT system.

5. Pour the impression with dental stone (Earth
Stone; Tak System Inc) or polyvinyl siloxane ma-
terial (Mach 2 SLO slow; Parkell Inc) and install in
a die system (Accu-Trac Precision Die System;
Coltène-Whaledent Inc or DVA twin trays; Dental
Ventures of America, Inc).

6. Simulate the prosthetic outcome with wax or a
denture tooth. Mark the proposed buccal-gingival
contour. In general, the shoulder of the implant
should be 2 to 3mm apical to this line. Alternatively,
mark the central fossa and buccal-gingival contour.

7. Create a dual layer vacuum-formed carrier with 1-
mm soft-guard material and 0.75-mm bondable
THE JOURNAL OF PROSTHETIC DENTISTRY
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Figure 9. Osteotomy was intentionally made 2 mm short of intended
length, and radiograph made, confirming correct distance toward
mandibular canal.
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Figure 10. Completed osteotomy. Mini flap was made solely to transport
attached tissue toward buccal.
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Figure 11. Finished restoration; note precise position of screw access
hole.

Figure 12. Radiograph of implant-supported restoration, with implant
accurately positioned in all 3 dimensions.
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material and heat together (Essix A+ and model
duplication material; Dentsply Raintree Essix).

8. Mark the proposed mesiodistal axis for the implant
on the cast and cut the cast along this line. The
marking is based on an estimation of the neigh-
boring roots and the center of the tooth that will be
replaced. Use anatomic and radiographic informa-
tion. Transfer the 5 tissue thickness readings to the
cut face of the cast. Connect the markings while
paralleling the soft tissue (Fig. 1).

9. Mark the buccolingual implant axis on the cast
relative to the bone volume and desired prosthetic
outcome. Select the shoulder position of the
implant and drill a 1-mm diameter and 3-mm deep
hole at the implant axis. Note that the shoulder of
the implant is typically 2 to 3 mm apical to the
desired buccal-gingival outline.

10. Insert the small post of the blue buccolingual-
positioner (BLP) in the drilled hole, align the
BLP with the drawn axis, and secure in place with
E JOURNAL OF PROSTHETIC DENTISTRY
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fast-setting cyanoacrylate resin (Instant Krazy
Glue; Krazy Glue Inc). By design, placement is
consistent with a prolongation of 10 mm; the top
surface of the rotation-block will be 9 mm above
the shoulder of the implant, and the drill guides
add 1 mm thickness (Fig. 2).

11. Remove 1 mm of cast material from the opposing
part of the BLP. Place the cast partitions back into
the Accu-Trac tray or DVA twin trays.

12. Align the correction slot of the buccal wing on top
of the BLP. Cut and/or bend the wings and
radiographic implant replicas (RIRs) as needed for
a passive fit alongside the cast. Place and adjust the
lingual wing (white). Position the complete as-
sembly on top of the BLP. Secure the wings and
RIRs with a fast-setting orthodontic acrylic resin
(Ortho Resin; Dentsply Intl) to create a solid
connection (Fig. 3).

13. Cut and remove the cross member, exposing the
retention rails for the rotation blocks (Fig. 4).
Stumpel

27 March 2015 � 2:35 pm � ce



- 2015 5

St
14. Place the surgical guide in the mouth and obtain a
radiograph. Ensure that the radiograph is exposed
correctly, perpendicular to the ridge. The images of
the two RIRs will overlap and appear as 1; indi-
cating a nondeformed, diagnostically appropriate
image. If the mesiodistal angulation is as desired,
no rotational correction is needed; a 0-degree
rotation block (green) is selected. If a small
correction appears warranted, a 3-degree (yellow)
rotation block is selected. A larger correction is
possible by selecting a 7-degree red rotation block
(Figs. 5, 6).

15. Set the drill stop for the surgical drill at 10 mm
longer than the desired osteotomy depth to ac-
count for the 10-mm prolongation. For example, a
10-mm osteotomy requires the drill stop to be set
at 20 mm. Depending on the manufacturer’s dril-
ling protocol, select an initial drill. Drill with this
drill to a short and safe depth, obtain a radiograph,
and evaluate the length of the osteotomy. The
definitive length of the implant can then be
determined, and the osteotomy can be prepared to
length. If a sequential drilling system is used, then
subsequent drills of larger diameter are used to
widen the osteotomy as required (Figs. 7-9).

16. The implant is then placed with guidance and
depth control (Figs. 10-12).
SUMMARY

A fully restrictive surgical guide allows for the controlled
positioning of a dental implant. The analog 3D Click
Guide is intended for 1 or 2 implant placements and can
be fabricated in 1 visit in the dental office. A low-cost,
fully restrictive surgical guide, as described, may intro-
duce more clinicians to the advantages of guided implant
placement.
umpel

SCO 5.2.0 DTD � YMPR1640_proof �
REFERENCES

1. Quinlan P, Richardson CR, Hall EE. A multipurpose template for implant
placement. Implant Dent 1998;7:113-21.

2. Mizrahi B, Thunthy KH, Finger I. Radiographic/surgical template incorpo-
rating metal telescopic tubes for accurate implant placement. Pract Peri-
odontics Aesthet Dent 1998;10:757-65.

3. Weinberg LA, Kruger B. Three-dimensional guidance system for implant
insertion: Part I. Implant Dent 1998;7:81-93.

4. Atsu SS. A surgical guide for dental implant placement in edentulous pos-
terior regions. J Prosthet Dent 2006;96:129-33.

5. Shotwell JL, Billy EJ, Wang HL, Oh TJ. Implant surgical guide fabrication for
partially edentulous patients. J Prosthet Dent 2005;93:294-7.

6. Meitner SW, Tallents RH. Surgical templates for prosthetically guided
implant placement. J Prosthet Dent 2004;92:569-74.

7. Windhorn RJ. Fabrication and use of a simple implant placement guide.
J Prosthet Dent 2004;92:196-9.

8. Tsuchida F, Hosoi T, Imanaka M, Kobayashi K. A technique for making a
diagnostic and surgical template. J Prosthet Dent 2004;91:395-7.

9. Stumpel LJ 3rd. Cast-based guided implant placement: a novel technique.
J Prosthet Dent 2008;100:61-9.

10. Terzio�glu H, Akkaya M, Ozan O. The use of a computerized tomography-
based software program with a flapless surgical technique in implant
dentistry: a case report. Int J Oral Maxillofac Implants 2009;24:137-42.

11. Vasak C, Watzak G, Gahleitner A, Strbac G, Schemper M, Zechner W.
Computed tomography-based evaluation of template (NobelGuide)-guided
implant positions: a prospective radiological study. Clin Oral Implants Res
2011;22:1157-63.

12. D’haese J1, Van De Velde T, Elaut L, De Bruyn H. A prospective study on the
accuracy of mucosally supported stereolithographic surgical guides in fully
edentulous maxillae. Clin Implant Dent Relat Res 2012;14:293-303.

13. Behneke A, Burwinkel M, Knierim K, Behneke N. Accuracy assessment of cone
beam computed tomography-derived laboratory-based surgical templates on
partially edentulous patients. Clin Oral Implants Res 2012;23:137-43.

14. Farley NE, Kennedy K, McGlumphy EA, Clelland NL. Split-mouth com-
parison of the accuracy of computer-generated and conventional surgical
guides. Int J Oral Maxillofac Implants 2013;28:563-72.

15. Cushen SE, Turkyilmaz I. Impact of operator experience on the accuracy of
implant placement with stereolithographic surgical templates: an in vitro
study. J Prosthet Dent 2013;109:248-54.

16. Nokar S, Moslehifard E, Bahman T, Bayanzadeh M, Nasirpouri F, Nokar A.
Accuracy of implant placement using a CAD/CAM surgical guide: an in vitro
study. Int J Oral Maxillofac Implants 2011;26:520-6.

17. WalterC,WeigerR,Dietrich T,LangNP,ZitzmannNU.Does three-dimensional
imaging offer a financial benefit for treating maxillary molars with furcation
involvement? A pilot clinical case series. Clin Oral Implants Res 2012;23:351-8.

Corresponding author:
Dr Lambert J. Stumpel
450 Sutter St, Suite 2530
San Francisco, CA 94108
Email: LambertStumpel@pacbell.net

Copyright © 2015 by the Editorial Council for The Journal of Prosthetic Dentistry.
THE JOURNAL OF PROSTHETIC DENTISTRY

27 March 2015 � 2:35 pm � ce

mailto:LambertStumpel@pacbell.net

	An adjustable, cast based, fully restrictive surgical guide
	Technique
	Summary
	References




