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implant-supported interim crown with a positioning device
and screw-access channel
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Immediate implant-supported ~ ABSTRACT

interim  restorations,  placed
within 48 hours after implant
surgery without occlusal contact,

Interim crowns for immediately placed implants have been fabricated by using a prefabricated thin-
walled hollow crown attached to an interim abutment. This article describes an alternative digital
workflow for fabricating an immediate monolithic implant-supported interim restoration with a

have been reported to prOVide prefabricated screw-access channel and a positioning device. The workflow is based on prosthetically
functional, esthetic, and psy- driven implant planning with computer-aided design and computer-aided manufacturing (CAD-CAM).
chological benefits, particularly This approach reduces the chair time required to adapt a thin-walled hollow crown to an interim

in the anterior esthetic zone'~
(Fig. 1). Conventional techni-
ques have frequently used the
intraoral adaptation of a prefabricated interim thin-walled
hollow crown to an interim abutment or an elastomeric
impression for laboratory fabrication.”” Computer-aided
design and computer-aided manufacturing (CAD-CAM)
techniques have been used along with digital scans and
cone beam computed tomography (CBCI) to fabricate
prosthetically driven implant-supported interim restora-
tions." Such techniques require considerable chairside time
and can result in patient discomfort, with a risk of con-
tamination of the surgical site."”

Compared with the digital fabrication of thin-walled
hollow interim restorations,'' '” the present digital
technique was used to produce an immediate monolithic
implant-supported interim crown with a prefabricated
screw-access channel along with a positioning device.

TECHNIQUE

1. Obtain intraoral digital scans of maxillary and
mandibular arches using an intraoral scanner

abutment and forming a screw-access channel. The technique also eliminates the use of large amounts
of relining resin material that can affect the color match of a thin-walled hollow crown in esthetically
challenging locations. (J Prosthet Dent 2026;135:711-715)

(TRIOS 5; 3Shape A/S) and export the datasets in
standard tessellation language (STL) format.

. Import the digital scans into a software program

(DentalCAD; exocad GmbH) and generate diag-
nostic virtual casts (Fig. 2).

. Virtually extract the remaining root of the maxillary

right central incisor and create a virtual diagnostic
design of its crown (Fig. 3). Export the design as an
STL file for use in an implant-based CAD software
program (Dental CAD 3.1 Rijeka; exocad GmbH) to
assist in prosthetically driven implant position
planning.

. Use a software program (DentalCAD; exocad

GmbH) to design a positioning device that connects
the virtual diagnostic design of the maxillary right
central incisor to the adjacent dentition, ensuring
stable seating during placement (Fig. 4A).

. Superimpose the maxillary virtual diagnostic cast

with the implant-planning virtual cast that contains
the planned implant with an extended occlusal
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Figure 1. Preoperative condition. A, Frontal view of maxillary arch showing remaining root of maxillary right central incisor. B, Sagittal cross-sectional
CBCT view of remaining root of maxillary right central incisor. CBCT, cone beam computed tomography.

Figure 2. Diagnostic virtual casts of maxillary and mandibular arches
obtained from intraoral digital scans.

Figure 3. Virtual diagnostic design of maxillary right central incisor
created using software program (DentalCAD; exocad GmbH) after
digital extraction of remaining root. Virtual design used for implant
planning.

tube, allowing accurate alignment of the immediate
implant interim restoration with the implant plan
(Fig. 4B, C). Export the superimposed implant vir-
tual cast with the immediate implant interim re-
storation as a single STL file.

. Import the STL file into a mesh-editing and 3D

printing software program (Autodesk
Meshmixer; Autodesk Inc). Select and separate
the occlusal tube (Fig. 5A) and the interim re-
storation with the positioning device from the
virtual cast (Fig. 5B). Convert both separated
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objects into solid models (Fig. 5C). Subtract
the occlusal tube from the restoration to generate
the screw-access channel (Fig. 5D, E). Finalize
the interim restoration with the planned screw-
access channel (Fig. 5F).

. Fabricate the immediate implant interim restoration

with the positioning device and screw-access
channel using a 3D printer (SprintRay; SprintRay
Inc) (additive manufacturing) or a milling machine
(Arum 5X-200; Doowonid) (subtractive manu-
facturing), depending on available clinical re-
sources. For this patient, subtractive manufacturing
was used.

. Extract the remaining root of the maxillary right

central incisor and place the implant with bone
grafting (Bio-Oss; Geistlich Pharma) of the gap
where indicated (Fig. 6A, B).

. Seat the prefabricated immediate implant interim

restoration using the positioning device to ensure
accurate alignment and passive fit (Fig. 6C-E) and
then remove it.

Place the interim abutment, modify as needed, and
tighten the abutment screw manually. Reposition
the crown over the abutment and modify the access
channel as needed. Connect the crown to the
abutment using a resin with a chemical composi-
tion similar to that of the fabricated crown
(PREMIOtemp; primotech USA). Trim the posi-
tioning device after all adjustments to the critical
and subcritical zones,'* more recently referred to as
esthetic, bounded, and crestal (EBC) zones."”
Confirm the occlusion and emergence profile and
seal the screw-access channel with a polytetra-
fluoroethylene tape (Medical Grade Conformable
White PTFE Teflon Tape; CS Hyde Co) and a light-
polymerizing flowable composite resin (Filtek Su-
preme Ultra Flow; 3M ESPE). Verify esthetics and
soft-tissue support (Fig. 6F, G).

Make a periapical radiograph to verify the fit of the
interim abutment and the presence of any excess
material (Fig. 6H).
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Figure 4. A, Occlusal view of positioning device connecting diagnostic design of maxillary right central incisor to adjacent dentition using software
program (DentalCAD; exocad GmbH). B,C, Maxillary diagnostic virtual cast used to fabricate immediate implant interim restoration, superimposed
with implant plan virtual cast that included extended occlusal tube.

Figure 5. A mesh-editing and 3D printing software program (Autodesk Meshmixer; Autodesk Inc) used to create screw-access channel in designed
restoration (occlusal views). A, Tube selection and separation from virtual cast. B, Interim restoration with positioning device selection and separation
from virtual cast. C, Both separated objects converted into solid models. D, E, Subtraction of tube from restoration to create screw-access channel. F,

Completed interim restoration with planned screw-access channel. 3D, 3-dimensional.

12. Evaluate the peri-implant soft tissue at a 1-month
recall visit to confirm the proper emergence profile
(Fig. 6]).

DISCUSSION

In previously published digital workflows, the immediate
implant interim crown was often fabricated as a thin-walled
hollow restoration without a prefabricated screw-access
channel."" " At the time of surgery, the thin-walled hollow
crown required intraoral relining with composite resin to
connect it to an interim abutment.'" "’ Although effective,
this approach necessitated a considerable volume of com-
posite resin, increased chairside time, and risked compro-
mising the structural integrity of the layered restoration. The
relining procedure also introduced a risk of contaminating

Kazim and Goodacre

the surgical site and altering the color match of the thin-
walled hollow crown to adjacent teeth.

In contrast with those of previous publications, the
present technique uses a milled monolithic immediate
implant interim crown with a prefabricated positioning
device and incorporated screw-access channel; this re-
quires less adjustment to accommodate the implant in-
terim abutment, thereby reducing the potential for
contamination of the surgical site. Because the interim
restoration is fabricated as a monolithic restoration ra-
ther than a thin-walled hollow crown, it reduces chair
time and the volume of resin material required when
creating the desired emergence profile. The pre-
fabricated screw-access channel, based on implant
planning, also streamlines chairside procedures by
minimizing crown modifications. The addition of a di-
gitally designed positioning device ensures accurate and
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Figure 6. Clinical procedures. A, Extraction of remaining root of maxillary right central incisor. B, Implant placement and bone grafting of gap. C-E,
Design and seating of milled immediate interim restoration. F, Frontal view of immediate implant-supported fixed screw-retained interim restoration
in place. G, Extraoral view of patient’s smile after placement of restoration. H, Periapical radiograph showing placed implant with seated restoration.

I, Frontal view of seated interim restoration in 1-month recall visit.

passive seating relative to the adjacent teeth, facilitating
the transfer of the digital plan to the clinical situation.

Limitations of this technique include its dependence on
accurate digital planning and the precision of the implant
placement relative to the prosthetically driven plan. Any
discrepancies in digital alignment or surgical execution may
compromise the fit of the prefabricated immediate implant
interim restoration. Additionally, access to the CAD soft-
ware program, 3D printing, or milling equipment may not
be available in all clinical settings.

SUMMARY

This technique article describes an alternative digital
workflow for fabricating an immediate monolithic im-
plant-supported interim crown with an incorporated
screw-access channel and a positioning device. Unlike
conventional or thin-walled hollow crown digital
methods, this milled interim crown minimizes the
amount of required relining material used to finalize the
restoration and decreases chair time by eliminating the
need to form a screw-access channel.
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