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JPD-19-818 

CLINICAL REPORT 

Mandibular implant-supported fixed complete dental prostheses on implants with ultrashort and 

standard length: A pilot treatment  

 

ABSTRACT  

Edentulous patients may be restored with complete-arch implant-supported fixed complete dental 

prostheses (IFCDPs) on angled distal implants or on parallel implants distributed equally across 

the mandible to increase the area of support. A treatment is presented to introduce the clinical 

concept of providing edentulous patients with an IFCDP on parallel tissue-level implants in the 

mandible with standard length implants interforaminally and ultrashort implants distally. A 

structured prosthetic approach was used for the tooth arrangement with a modified workflow 

according to the Biofunctional Prosthetic System (BPS) adapted for static computer-aided 

implant surgery (s-CAIS) and computer-aided design and computer-aided manufacturing (CAD-

CAM) of the screw-retained IFCDP. The concept offered advantages in challenging anatomical, 

surgical, and prosthetic conditions; providing distal nonangled abutments and implant platforms, 

which were straightforward to clean. If necessary, the prosthesis could have been easily 

converted into a removable overdenture using the existing digital prosthetic arrangement. Should 

implant removal be required, the extra short implants can be removed with minimal surgical risk 

or morbidity. 

 

INTRODUCTION  

Rehabilitating edentulous patients remains a necessary and challenging situation,1 with a 
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prosthetic rehabilitation needed for many elderly and fragile patients, since patients retain their 

teeth for a longer time and do not require treatment until late in life.2,3 Complete-arch implant-

supported fixed complete dental prostheses (IFCDPs) were originally developed for 

rehabilitating edentulous patients with poor function and for increased patient comfort.4,5 

Typically, 4 to 5 implants had been placed in the interforaminal area and restored with a 

cantilever extension design while maxillary complete dentures were used in the opposing arch.6 

Biomechanically, a screw-retained cross-arch fixed prosthesis could benefit from a wide 

distribution of the implants within the bony arch. One approach to reach a more distal zone with 

the implant platforms was the concept of using tilted implants still anchored in the interforaminal 

region. An angled platform would reestablish a regular path of insertion for the fixation of the 

prosthesis.7 Applying another less invasive approach follows the recent trend of using short 

implants.8 The option of ultrashort implants (with a microrough portion of less than 6 mm, 

terminology according to the European Association of Dental Implantologists9) has also been 

described for selected indications, with up to 2 distal ultrashort implants per side to increase total 

implant-bone contact area.8,9 The reasoning is that the increase in the number of posterior 

implants might be associated with lower marginal bone loss compared with fewer implants.10 

The purpose of this clinical report was to introduce the concept of providing edentulous 

patients with an IFCDP supported by parallel tissue-level implants in the mandible with standard 

length implants interforaminally and ultrashort implants distally. A modified prosthetic approach 

was used for the tooth arrangement, adapted for static computer-aided implant surgery (s-CAIS) 

and computer-aided design and computer-aided manufacturing (CAD-CAM) of the screw-

retained IFCDP fabricated by the dental laboratory technician.  
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CLINICAL REPORT 

A 65-year‐ old woman had been edentulous for 12 months and had been treated with mucosa-

supported complete dentures. Her chief complaint was the inability to masticate comfortably 

because of her loose mandibular denture. She requested an IFCDP and new complete maxillary 

denture. She reported smoking 10 cigarettes a day but was otherwise healthy and not taking any 

medication. Initial prosthodontic and radiographic screening revealed favorable conditions for an 

implant-supported prosthesis (Fig. 1). 

A preliminary alginate impression (Blueprint; Dentsply Sirona) using a Schreinemaker 

tray (Clan Dental B.V.) was made at the first clinical appointment. During the second 

appointment, custom trays with mounted wax rims were adapted, following esthetic parameters, 

to the bipupilar and Camper planes, and the vertical dimension of occlusion was measured. 

These custom trays were then used to make closed-mouth definitive impressions with polyvinyl 

siloxane (Virtual; Ivoclar Vivadent AG). Subsequently, a Gerber Set No. 100 (Gerber 

Condylator GmbH) was mounted chairside on the wax rims and used to record the vertical and 

horizontal dimensions using the central bearing point technique and gothic arch tracing (Fig. 2). 

The dental technician assisted in selecting the tooth type and shade (Physiostar NFC+, shade M3. 

Form 552; Candulor AG). 

The tooth arrangement was evaluated clinically while controlling the vertical and 

horizontal dimensions, and an evaluation of esthetic and functional parameters was performed. A 

bilaterally balanced occlusion was implemented. Subsequently, both dentures were finished and 

duplicated in clear resin (Aesthetic Blue; Candulor AG). The mandibular duplicate denture was 

modified with gutta percha points (WaveOne Gold; Dentsply Sirona) (Fig. 3) to serve as a 

radiological guide (Fig. 3). 
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A cone beam computed tomography (CBCT) image (J. Morita Corp) was obtained with 

the radiological guide seated. The gathered Digital Imaging and Communications in Medicine 

(DICOM) data and 2 sets of optical surface scans of the model (with and without the prosthetic 

arrangement, standard tessellation language [STL] files 1 and 2) were used for virtual implant 

treatment planning (coDiagnostiX; Dental Wings) (Fig. 4). The 6 planned implants were aligned 

for insertion direction, favorable access for transocclusal screw retention, depth - maintaining a 

safe distance from nerve structures, and 1- to 1.5-mm subcrestal distance to the microrough 

implant surface. An additional millimeter of depth was included wherever anatomically possible 

to provide flexibility while inserting the parallel-walled implants. Three fixation pins were 

additionally planned in positions not interfering with the implants. After defining the 3D 

coordinates of the implant platform, a mucosa‐ supported drill guide (Objet Eden 260 Connex 2; 

Stratasys) was printed for fully guided implant surgery, following the corresponding software-

generated surgical protocol.  

During implant surgery, the surgical guide was first fixed by using 3 transmucosally 

inserted fixation pins with a 1.5-mm diameter (Guided Anchor Pin; Nobel Biocare) (Fig. 5). 

After minimal flap elevation in the crestal area to enable ridge levelling where indicated, implant 

osteotomies were performed according to the previously specified s-CAIS protocol. Correct 

positioning of the osteotomies was clinically verified by using the radiological guide during the 

surgery after temporarily removal of the drill guide. Two standard length, regular neck (RN), 

tissue-level implants (Straumann Standard (S), diameter 4.1 mm, 12 mm length; Institut 

Straumann AG) were positioned in the regions of the mandibular right and left canines. Four 

ultrashort tissue-level implants (Straumann Standard Plus (SP), RN, diameter 4.1 mm, 4 mm 

length, Institut Straumann AG) were inserted in the regions of the mandibular right and left 
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second premolars and first molars. All implants featured hydrophilic, airborne-particle abraded, 

acid-etched, and microroughened surfaces (SLActive; Institut Straumann AG). Healing 

abutments with a height of 3 mm were applied for transmucosal healing. To enable a nonloaded 

healing period, all areas of the intaglio surface of the denture that might have contacted the 

healing abutments were relieved. After an uneventful 10-week healing period, implant 

osseointegration was assessed clinically, radiologically (Fig. 6), and by using the implant 

stability quotient scale (ISQ; Osstell) before the prosthetic phase. 

An alginate impression (Blueprint; Dentsply Sirona) was made with impression posts 

(RN Impression Post for open-tray impression, 11 mm in height, Institut Straumann AG) in 

place. On the resulting stone cast (dental klasse 4 primus; Klasse 4 dental GmbH), the 

radiological guide was modified with recesses for the impression trays to serve as a 

“transmission” guide. The definitive open-tray impression was obtained in centric occlusion with 

the duplicate of the maxillary denture in place (Fig. 7). This step simultaneously transferred both 

the position of the implant platform relative to the position of the teeth and the vertical and 

horizontal dimensions of occlusion. Additionally, an alginate impression (Blueprint; Dentsply 

Sirona) of the maxillary denture was made, and a registration of the vertical and horizontal 

dimension of occlusion with the denture in place was recorded by using a silicone impression 

material (Exabite II, GC Europe) to monitor possible changes in the maxillary denture during the 

healing period. 

The framework was subsequently designed using a software program (Straumann 

CARES Scan & Shape; Institut Straumann AG) and milled from a cobalt‐ chromium alloy 

(coron; etkon Straumann) to achieve high mechanical resistance and reliable bond strength of the 

denture base material to the framework.11 Corrections to the tooth axes, occlusion, and access for 
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cleaning with interdental brushes and floss were implemented at the clinical evaluation. The 

correct marginal fit of the framework on the implant platforms was verified radiographically. 

The definitive fixed, screw-retained, cross‐ arch prosthesis was delivered at the second 

appointment following definitive impression-making with the “transmission” guide. The existing 

maxillary denture remained unchanged. The occlusal pattern was a bilaterally balanced occlusion 

replicated from the initial tooth arrangement (Fig. 8). The patient was satisfied with the 

prostheses. 

At the 1-year follow-up visit, radiographic and clinical parameters indicated stable tissue 

conditions. The prosthesis was intact and well-cleaned. Spatial access for oral hygiene measures 

had been a prerequisite during the design of the prosthesis. The patient showed a high level of 

satisfaction with and full adaptation to the prosthetic rehabilitation. 

At two and a half years after delivery of the IFCDP, the patient was reexamined clinically 

and radiologically. She had been able to maintain a high level of plaque control and denture 

hygiene, even at the intaglio surfaces in the distal areas of the prosthesis. After removal of the 

screw-retained prosthesis during this recall appointment, minimal plaque was observed. At the 

implant-platform connection regions, the framework was nearly plaque-free. Clinical signs of 

inflammation were minimal, except for the lingual aspect of the implant in the mandibular left 

canine region. There, only a shallow band of keratinized mucosa was present. No probing pocket 

depth (PPD) greater than 4 mm was noted. Injury from interdental brushes was observed. 

Radiographic evaluation showed stable peri-implant bone levels (Fig. 9). The patient 

reported full satisfaction with the prosthetic rehabilitation, had ceased smoking, and had gained 

some weight. 
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DISCUSSION 

Promising concepts for optimizing patient comfort by combining a minimally invasive surgical 

approach with a fixed implant‐ supported reconstruction are underrepresented in the literature. 

The provision of 10 edentulous patients with a cross-arch fixed prosthesis has been described in 

a recent case series.10 Two 10-mm RN‐ implants were inserted in the anterior area of the 

mandible and then splinted to 4 extra-short RN implants (4-mm endosseous length) in the 

posterior area of the mandible. The authors did not report on 3D planning or a minimally 

invasive approach with guided surgery. Of the 40 extra-short implants, 1 was lost after the 2-

month healing period but successfully replaced 2 weeks later. During the 12 months of 

observation, the extra-short implants demonstrated similar clinical and radiographic results 

relative to the 10-mm implants. Prosthetic procedures were scheduled to commence 10 to 12 

weeks after implant placement and were implemented only after all implants had shown ISQ 

values greater than or equal to 70.8 

Providing edentulous patients with an IFCDP is a clinical challenge, especially if the 

mandible shows signs of atrophy of the alveolar crest. In this indication, a fully guided approach 

seems advantageous for placing ultrashort implants, as there is only a small margin of error. 

Furthermore, immediate loading of ultrashort implants may constitute a higher risk for early loss 

than standard loading protocols. The more conservative approach, therefore, prolongs the 

temporization period and negatively affects patient comfort. Compared with the use of tilted 

distal implants to support an IFCDP, the current approach offers several advantages. First, the 

use of straight, ultrashort implants in the posterior mandible provides an arrangement that may 

be as easy to maintain and clean as tilted implants but avoids specially designed multi‐ angle 

abutments. The soft tissue-level design of the implants may further promote the health of the 
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peri-implant tissues.12 Second, by combining distal support with 2 ultrashort implants, a 

cantilever extension is avoided. This may reduce the risk of technical complications. Third, 

edentulous patients tend to be elderly and may experience an onset of frailty and/or care 

dependence.13 In such situations, an existing IFCDP can easily be transformed into a removable 

prosthesis to allow for easier handling and cleaning. A removable version of the fixed prosthesis 

could readily be manufactured using the existing digital dataset of the prosthetic arrangement. 

Finally, if a posterior implant requires removal, the ultrashort implants can be removed with low 

morbidity and surgical risk, fulfilling the requirements of a back-off strategy.14 

 

SUMMARY 

The described treatment approach demonstrated the clinical feasibility of providing atrophied 

mandibles with IFCDPs supported by a combination of anterior regular and distal ultrashort 

tissue-level implants. This approach combined the advantages of a simplified prosthetic 

treatment concept: virtual prosthetic and surgical planning, s-CAIS, and novel CAD-CAM-

supported complete-arch reconstruction. Thus, it may offer improvements when dealing with 

challenging anatomical, surgical, and prosthetic conditions within a reasonable financial budget.  
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FIGURES 

Figure 1. Sixty-five-year‐ old woman reported insufficient comfort with her complete dentures. 

A, Edentulous maxilla. B, Edentulous ridge in mandible. C, Dentures at outset of treatment. 

 

Figure 2. A, Closed-mouth impressions with special trays using Virtual. B, Custom trays used for 

registration of vertical and horizontal occlusal dimensions. C, Posterior view of registration 

block. All necessary information for designing tooth arrangement recorded: denture-bearing 

mucosa, esthetic parameters, orientation of occlusal plane, vertical and horizontal occlusal 

dimensions. 

 

Figure 3. A, Finished maxillary denture in place. B, Duplicates of dentures with radio-opaque 

references to serve as radiological guide 

 

Figure 4. Virtual implant planning based on scanned mandibular cast with and without denture 

and superimposition with CBCT data (coDiagnostiX). A, Superimposition of 3D data and 

visualization of tooth arrangement and implant positions. B, Surgical guide planning. CBCT, 

cone beam computed tomography. 

 

Figure 5. Surgical guide in place with fixation pins. 
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Figure 6. Control CBCT scan made after 10-week healing period to verify correct 3D implant 

positions. CBCT, cone beam computed tomography. 

 

 

Figure 7. A, Radiological guide modified into transmission guide, which served as individual 

impression tray. In combination with completed maxillary denture, centric occlusion could be 

defined in same session. B, Intaglio impression surface. 

 

Figure 8. Final prosthesis in place. Parallel position of implants allowed for screw retention using 

framework without additional multiunit abutments.  

 

Figure 9. Follow-up after 31 months. 
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