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CT scanning software 
is an incredible tool 
for determining im-
plant position and 
placement. Using a 
computer, implants 
can now be placed 

virtually in the ideal position before the 
patient is ever touched, making surgi-
cal placement of implants less invasive 
and more predictable. Prosthetic re-
construction is made simpler because 
implants are ideally angled.1 

The fabrication of any stable maxillary 
removable appliance begins with careful 
diagnosis and case planning. Regardless 
of the patient’s age, it is imperative that 
his or her concerns and desires be taken 
into account in order to make the final 
prosthesis acceptable. Improving form 
and function can be a difficult challenge 
in any complete denture situation, and 
fortunately implants have provided 
an outstanding treatment option for 
dramatic improvement in denture sta-
bility and increased chewing ability. 
Endosseous implant designs have proven 
to offer an outstanding prognosis and are 
reliable as retainers for overdentures.1 

Case Report
The patient was a 79-year-old man who 
had worn a conventional complete max-
illary denture opposing reconstructed 
mandibular natural teeth for many 
years. He suffered from cardiovascular 
disease, so he experienced shortness of 
breath upon mild exertion. No other 
significant medical findings were indi-
cated. The patient was unable to func-
tion properly with his existing denture 
because of a severe gagging reflex, and 
so he sometimes simply did not use his 
upper appliance. Form and function 
had diminished over the years. 

Several options were discussed with 
the patient, including an attempt at a 
new conventional case. After delibera-
tion, it was determined that it was worth 
trying to gain stability of the maxillary 
prosthesis using dental implants to re-
tain a palateless denture. 

The patient had obvious anxiety con-
cerning surgical intervention and even 
the possibility of being a candidate for 
implants because of observable bone loss. 
Because of the facial resorption in the 
maxilla, it was decided to restore the pa-
tient’s upper arch using the Straumann® 
Dental Implant System (Straumann, 
www.straumann.us). In the author’s 
opinion, reliability and innovation are 
two strong qualities of the Straumann 
surgical and prosthetic techniques that 
made this the implant of choice in this 
situation. The implant provides an 8° 
Morse taper internal connection, and 
the flared neck implant design is ideal 
for soft tissue contouring.

There are often concerns with any 
surgical procedure, especially in the 
sinus area or in bone where nerves are 
located.2 These concerns have popular-
ized a newer concept in implant den-
tistry.3 Implant planning software can 
now be used to visualize the patient’s 

entire mouth anatomy in three dimen-
sions, often in less than 10 minutes. The 
computer software accurately simulates 
the placement of implants before ever 
touching the patient. A surgical guide, 
created from the 3D images, helps the 
clinician to place the implants in the 
proper positions, often without ever 
making a flap incision. This technique 
is a cost-effective solution to assist in 
planning an esthetic and functional fi-
nal result and minimizing any surgical 
challenges.

Implant planning technology is based 
on planning algorithms used clinically 
for more than 11 years.4,5 CT scans and 

3D planning software can improve 
predictability and safety. Techniques 
can be used for single-tooth edentu-
lous spaces, single-tooth immediate 
extraction cases, partially edentulous 
spaces, fully edentulous maxillary and 
mandibular overdenture cases, or fully 
edentulous maxillary or mandibular 
full-arch permanent restorations. The 
surgical cases are, therefore, driven by 
the final esthetic and functional result. 
It is important to listen to the patient 
carefully to determine his or her goals 
and desires and design the implant re-
construction accordingly. It is criti-
cal to make sure that the final tooth 
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PRETREATMENT CONDITION (1. & 2.) Panoramic radiograph and occlusal 
view of edentulous arch indicates compromised vertical and horizontal bone.
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their final position (Figure 8). Figure 
9 illustrates the parallel position of the 
implants. The shoulder of the implant is 
left slightly coronal to the crestal bone 
to allow for easy access, and 1.5-mm 
closure screws were placed into each 
implant (Figure 10). The radiograph 
(Figure 11) demonstrates good bone 
adaptation around the implants. After 3 
months of integration, the tissue around 
the closure screws were pink and firm 
(Figure 12). A closed custom-tray im-
pression of the implants was made us-
ing the Straumann impression cap and 
synOcta positioning cylinders (Figure 
13). A master impression was sent to the 
laboratory to have the proper analogs 
placed into the impression and placed 
into the impression for a master model 
pour up. The master cast was poured 
duplicating all peripheral borders. A 
bite registration was used to position 
the casts. 

guide with aligning chambers. Various-
width keys were placed into the align-
ing chamber to guide the initial 2.2-mm 
pilot drill (Figure 6 and Figure 7). The 
drills were used at approximately 800 
rpm to the hub of the bur. No error can 
occur if the surgical guide is stable. 
Remember, the depth into bone has 
been determined by the CT scanning 
software. Soft tissue depth has been 
compensated for. All angles are also 
predetermined with the virtual place-
ment of the implants. 

All four implants in the first molar 
and cuspid areas were drilled to 10 mm. 
Implant site preparation continued with 
a 2.8-mm pilot drill to the 10-mm depth. 
A Straumann Standard Plus 3.3-mm X 
10-mm implant was threaded into place 
in the area of tooth No. 10 only; 4.1-
mm X 10-mm implants were threaded 
into the areas of teeth Nos. 3, 6, and 
14 . The implants were ratcheted into 

in function was a result of the poor 
plane of occlusion and tooth position. 
Gagging was caused by the basic design 
of the conventional denture and poor fit. 
Figure 3 and Figure 4 show how the CT 
scanning software was used to virtually 
place the four implants, their angulation, 
and how the implants would be restored. 
To achieve the best functional and es-
thetic result, as well as increase stabil-
ity of any prosthesis, it was decided to 
parallel the implants and place them in 
the cuspid area and as posterior as the 
bone would allow.

Before the preparation of the osteo
tomies, the surgical guide was created 
with aligning chambers which would al-
low the various size drills to penetrate 
the stent, through the soft tissue into 
the bone to the predetermined depth. 
The stent depth and tissue depth was 
compensated for in this process. No tis-
sue flap was needed. Figure 5 shows this 
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reconstruction is established before 
any surgical intervention. Placing im-
plants before understanding tooth–im-
plant position and the final result is a 
big mistake.

Implant planning and placement soft-
ware provides a high level of comfort 
and safety for the patient by reducing 
surgical and restorative time by using an 
accurate 3D plan before implant place-
ment.1 There are obvious advantages, in-
cluding: easy visual understanding for 
clear case presentations; reduced surgi-
cal chair time; reduced restorative chair 
time in certain cases because of ideal im-
plant positioning; reduced stress for the 
clinician and the patient; the avoidance 
of surprises during surgery; optimal im-
plant placement for long-term implant 
and prosthetic success; and, most im-
portantly, an improved esthetic result.2 

Before the CT scan, a radiographic 
guide is fabricated, which aids in visual-
izing the optimal prosthetic outcome. 
The teeth are positioned properly in wax 
and then a hard model to illustrate what 
the case will look like finished, before 
it even begins. All appropriate dental 
anatomy is included. The radiographic 
guide is placed in the mouth during the 
CT scan. This allows the clinician to see 
the ideal position of the teeth on a 3D 
model. The entire 3D image is analyzed, 
and the planning and simulation of 
placement is completed using the com-
puter. The surgical placement of the 
implants can be done in a conventional 
manner using the newly created surgi-
cal guide to help direct the implants in 
the ideal position, but surgery can often 
be completed without making any inci-
sional flap.2 The implants are placed in 
the desired depth using the computer 
software and the surgical guide.

It is imperative that the implants be 
placed parallel to the long axis of the 
bone and to each other. In this case, a 
clear surgical guide was fabricated us-
ing the information created using the CT 
scanning software. The guide was used 
to correctly position the implants in the 
first molar and cuspid areas to maximize 
stability of the final implant-retained 
prosthesis. No retraction of the soft tis-
sue was needed, since the CT indicated 
in three dimensions the length and width 
and position of the implants to be used.  

Figure 1 and Figure 2 illustrate the 
closed vertical dimension of occlusion 
resulting in improper lip support and a 
poor frontal and lateral esthetic profile. 
It is possible that the patient’s decrease 

DIAGNOSTIC PROCESS (3. & 4.) Diagnosis of edentulous maxilla and virtual 
placement of four dental implants in the maxillary arch using the Keystone 
Easyguide CT scanning software. 

PLACEMENT PROCESS (5.) Pre-
formed surgical guide used to di-
rect implants into ideal position. (6. 
& 7.) Surgical guide directs 2.2-mm 
pilot and 2.8-mm preparation burs 
to proper predetermined depth.
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titanium abutment surface; therefore, 
plastic, gold, or graphite scalers should 
be used as necessary.

This patient exhibited a positive end 
result because of his understanding of 
the limiting factors involved in this case 
and the final prosthesis. He is, however, 
able to chew more efficiently and speak 
clearly without worry of the prosthe-
sis loosening or any of the abutments 
decaying. The gagging reflex he expe-
rienced before treatment was totally 
eliminated, and his quality of life was 
dramatically improved.

The general dentist has an obliga-
tion to provide patients with the most 
innovative, proven techniques avail-
able. CT scans and scanning software 
makes surgical placement of implants 
rather routine. Anatomical anomalies 
are virtually determined before ever 
touching the patient. With better im-
plant placement comes more routine 
and predictable prosthetic reconstruc-
tion. Because the general practitioner 
is the professional the patient consults 
concerning their dental condition, all 
clinicians must educate themselves on 
the newest treatment modalities. Many 
surgical therapies can be performed by 
the trained general dentist and certain-
ly all general dentists should be able to 
restore these cases simply and easily. 
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positioned extracoronally to allow for 
good tissue adaptation and easy main-
tenance with a toothbrush or end-tuft 
brush. If manual dexterity becomes 
a concern, the implants can be main-
tained at home using a washcloth or 
cotton applicators. Follow-up care in-
cludes clinical assessment for abutment 
stability, mobility of the implants, and 
plaque accumulation. Because the per-
imucosal seal is vital to protecting the 
underlying connective tissue and borne 
from migrating forces, probing a healthy 
implant is not advised. Radiographs are 
taken yearly to determine bone position 
and contour. Metal scalers and ultra-
sonic instruments may damage the 

In this case, Locator® (Zest Anchors, 
www.zestanchors.com) attachments 
were intended to act as retentive de-
vices for overdentures. Because of their 
design, the patient is able to easily align 
and seat the overdentures easily. It is 
important, however, that the implants 
be placed in a parallel position to each 
other, to simplify the prosthetic con-
struction. According to the manufac-
turer, the attachments resist wear and 
maintain satisfactory retention for 
up to 56,000 cycles of function. Only 
3.17 mm in total height, it is appropri-
ate to use in situations where occlusal 
clearance is an issue.6 The male por-
tions can be easily changed chairside 
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with minimal inconvenience to the pa-
tient. The Locators come in a variety 
of retentions from extra light (blue) to 
heavy (clear). In this case, the average-
retention orange attachment was used 
(Figure 14). The Locator attachment po-
sition can be attached to a stable record 
base using pick-up caps. Conventional 
denture techniques were used to cre-
ate the final esthetic contours. In this 
case, the gagging reflex caused by the 
old full palate conventional complete 
denture was totally eliminated (Figure 
15 through Figure 18).

This type of prosthesis allowed for 
excellent retention and stability for this 
patient. The Locator attachments are 
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IMPLANT PLACEMENT AND 
DENTURE SEATING (8.) Straumann 
dental implant racheted to place. (9.) 
Implants in parallel position. (10. & 11.) 
Four implants surgically placed in 
the maxillary arch. (12. & 13.) Impres-
sion copings placed into implants 
and laboratory analogues positioned 
in preparation of fabrication of a 
master cast. (14.) Locator abut-
ments seated to place. (15., 16. & 17.) 
Complete denture seated firmly. (18.) 
Postoperative smile.fig. 11 fig. 15


