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Abstract
Although immediate implant placement and provisionalization is now considered the standard of care and preferred patient op-

tion for transitioning from edentulism or hopeless teeth to implant rehabilitation, several clinical factors and patient characteristics
can contraindicate this solution. As a result, it is still frequently necessary for clinicians to undertake-and for patients to endure-the

multiple procedures associated with conventional implant therapies. Given the multiple surgeries, appointments, potential risks for
complications, and length of extraction-to-restoration time (ERT) associated with conventional implant placement and restoration

protocol, a more streamlined procedure is necessary. Fortunately, the 5-in-1 technique represents a clinically efficient and predictable method for performing extractions, immediately placing implants, undertaking immediate sinus lifts when necessary, completing bone grafting, and placing a healing abutment and/or provisional restoration, all in one surgical appointment. This article
describes the 5-in-1 Technique and how the protocol enhances the predictability and efficiency of providing patients with optimal,
single-appointment implant treatments that significantly reduce ERT.
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Introduction
Dental implants have been used successfully for nearly 40 years to support single and/or multiple unit restorations, affording patients

the benefits of restored bite force, occlusal stability, comfort, and esthetics that approximate these characteristics in natural teeth. Unfortunately, traditional implant placement and restoration protocol often involve multiple appointments, surgical and clinical procedures,

and lengthy healing times that could span as many as 18 to 24 months or more. Although immediate implant placement and provisionalization is considered the standard of care and preferred patient option for transitioning from edentulism or hopeless teeth to implant

rehabilitation, several clinical factors and patient characteristics contraindicate this solution. As a result, it is still frequently necessary for
clinicians to undertake-and for patients to endure-the multiple procedures associated with conventional implant therapies.

With traditional protocols, hopeless teeth are extracted, followed by a 1-to-3-month healing period. However, prolonged edentulism

and/or extraction may cause deficient bone volume and anatomy, negatively affect implant osseointegration and esthetics, and contribute
to functional implant complications and failures [1].

Therefore, pre-prosthetic bone grafting for preservation and augmentation is often required to maintain gingival tissue position, pre-

vent esthetic compromises, and ensure proper implant placement, positioning, primary stability, and long-term osseointegration [2]. This

procedure typically requires 3-to-8 months of healing, extending treatment time to potentially 11 months and involving more surgeries.
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Bone grafting often requires one surgical procedure for harvesting chin or ramus bone blocks, and another surgery to place and stabi-

lize the bone graft with pins [3]. Placing bone particulate and a membrane to fill any remaining gaps between the bone block and native
bone may also be required [3]. Providing all bone has successfully matured after the healing period, then an implant can be placed.

However, these procedures are prone to various challenges. Autogenous bone harvesting through surgery at a donor site requires suf-

ficient bone for harvesting; subsequent grafts may resorb; and multiple surgeries compound patient discomfort [4,5]. Membranes could

be exposed or lost, leading to incomplete bone growth and/or eventual treatment failure [2]. Dehiscence, bone exposure, and soft tissue
collapse can also cause bone block graft failure [2,6].

Interestingly, if implant placement proceeds after bone grafting, the osteotomy procedure itself requires removal of approximately

50% of the grafted bone to accommodate and stabilize the implant. Subsequently, 3-to-6 months of additional healing time is necessary
for implant-to-bone osseointegration, after which yet another surgery is required to expose the implant and place an abutment [1].

Additionally, although research substantiates an overall maxillary implant survival rate of > 91%, invasion by dental implants into the

maxillary sinus cavity is a frequent complication caused by sinus pneumatization, a resorbed osseous ridge, and compromised bone quality and quantity, which is typically thin, porous, and lacking in volume [7-10]. Because inadequate alveolar bone height/volume and maxillary sinus anatomy can complicate predictable placement of conventional implants and subsequent restoration [7-10], a sinus lift and

vertical bone height augmentation may be required, along with the customary 4-to-12-month healing prior to implant placement [11,12].
Sinus lift and vertical bone height augmentation techniques have included, but are not limited to, open sinus lift procedures-in which

autogenous cancellous bone is used for sinus augmentation [1,3,12]; Open sinus lift procedures are notoriously clinically demanding,

invasive and traumatic, leading to postoperative swelling, pain, and discomfort for the patient [7,12].

Only after sufficient bone quality and quantity are assured, along with the integrity of the sinus membrane, if appropriate, can implant

placement proceed. This has historically consisted of first locating and exposing the implant surgical site, then using a large round bur to

smooth and flatten the occlusal surface of the crest of the alveolar ridge to prepare the implant site. Subsequently, a pilot hole is drilled,

after which a series of multiple drills with different and widening diameters is used to gradually expand the pilot hole until the width
and depth approximate-but remain slightly smaller than-the diameter and length of the selected implant. After drilling the osteotomy, a

countersink drill is used to widen the hole to the same diameter as the selected implant, and a tap is then used to create a thread within
the site to allow insertion of the passive dental implant into the crestal bone.

Following 3-to-4 months of osseointegration, a second-stage surgery is performed to uncover the implant and place an abutment; after

another 2 weeks-to-1-month of healing, the restoration is attached to the abutment to complete the dental implant-restoration complex.
However, uncovering the implant for abutment placement could reveal a loss of keratinized gingiva, thereby necessitating a full-thickness
flap, repositioning connective tissue graft, or free gingival graft placement surgical procedure.

Given the multiple surgeries, appointments, potential risks for complications, and length of extraction-to-restoration time (ERT) as-

sociated with conventional implant placement and restoration protocol, a more streamlined procedure is necessary. Fortunately, advancements in dental implants, osteotomy armamentarium, materials, and protocol have enabled the development of the 5-in-1 Technique

that shortens the ERT from 18 months or more, down to a single visit. This article describes the 5-in-1 Technique and how the protocol
enhances the predictability and efficiency of providing patients with optimal, single-appointment implant treatments that significantly
reduce ERT.
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A 5-in-1 technique

The 5-in-1 Technique represents a clinically efficient and predictable method for performing extractions, immediately placing im-

plants, bone grafting the socket for preservation, lifting the sinus when/where necessary, and providing an immediate healing abutment

or provisional restoration in one surgical appointment. The authors have performed this technique for that past 13 years and have since
refined the day-to-day protocol based on individual and unique clinical case requirements.

As a result, the 5-in-1 Technique enables dentists to provide patients with a single-surgery, single appointment treatment that demon-

strates stability, functionality, and esthetics, rather than requiring them to undergo multiple procedures [12-14] or endure discomfort for
an extended time. As a result, the ERT is abbreviated from 18 to 24 months, down to one appointment.

Extraction: With the 5-in-1 Technique, extractions are performed by first administering local anesthesia to infiltrate the buccal and

palatal areas, after which care is taken to atraumatically remove hopeless teeth and their roots using extraction elevators and forceps. All
residual root fragments, debris, and/or granulomatous tissue is then cleaned from the socket using a curette.

Osteotomy and implant placement: A cornerstone of the 5-in-1 Technique is a high-efficiency fluted, side-cutting drill (iDrill, Osseo-

Fuse®) specifically designed for rapid dental implant placement in crestal bone in a shortened operation time (e.g. as little as 50 seconds
per implant site location according to a flapless protocol) [12,15]. Structured to eliminate the need for changing drill armamentarium,

prevent error, and raise the predictability of implant treatment success, the high-efficiency side-cutting drill features a stopper positioned
at the bottom side of the connection head; an initial drill and drill guide at the distal end; and a series of different diameter active drill

body sections that extend upward from the initial drill bur to the bottom side of the stopper in stepped increments of increasing diameter

(i.e. from smallest diameter to largest) (Figure 1 and 2) [12,15]. Once the size of the implant that is needed is determined, a corresponding
size drill bit can be selected to complete the osteotomy from start to finish.

Figure 1: A high-efficiency fluted, side-cutting drill specifically designed for rapid implant placement
features many characteristics that promote accurate placement and primary stability.
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Figure 2: The basic concept of the one-drill system is incorporating the traditional sequence of multiple drills from narrow to
wide (left side) into a singular step drill (center); a 45-degree angle view (right side) is shown for comparison.

The initial drill and drill guide facilitate location marking, in addition to preventing any skipping or digressive motion; the drill’s safe-

guard design (i.e. stopper) also prevents the surgeon from drilling too deep. Then, the first and any other “step” of the drill bit that has already passed through the cortex now functions as the drill guide for the next and subsequent “steps”. As the drill bit proceeds through the

osteotomy site, it essentially shapes the osteotomy bone into multiple steps of over-drilled and under-drilled areas. These bony “steps”
are the basis for “step-locking,” the foundation for establishing primary stability with immediately placed threaded implants.

Then, as the selected implant is placed, step-locking occurs when the sharp, active threads and side cutting grooves present on the

outer body portion of the implant (e.g. OsseoFuse® HexaPlusTM dental implants; OsseoFuse® SinusPlus dental implants) shave off a por-

tion of the under-drilled autogenic osteotomy site bone during insertion (Figure 3). Insertion and torquing motion force the shaved-off
bone powder up and into the over-drilled stepped areas, thereby “step-locking” the implant into its optimal stability. The inner body of
the implant-when placed-should not compress the under-drilled areas of bone.

Figure 3: Active threads and side cutting grooves on the outer body portion of the implant shave off portions of under-drilled
autogenic osteotomy site bone during insertion, contributing to step-locking and primary stability.
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Also contributing to step-locking and primary implant stability with the 5-in-1 Technique is the way the implant side threads, cutting

grooves, and cutting flutes complement and integrate with the single implant drill’s unique cutting design. The side cutting flutes function
like sharp knife threads to mechanically lock any bone in close contact with it, while the deep side grooves serve as a reservoir for the
autogenic bone. Additionally, the implant itself serves as a final drill with self-tapping function, also.

Osteotomy, sinus lift, and implant placement: In cases for which sinus lifts are required, the 5-in-1 Technique incorporates the hydrau-

lic sinus condensation (HSC™) and the use of a specially designed sinus implant. HSC enables dentists to place dental implants at sites
with as little as 2 mm of bone; is less invasive than other sinus augmentation procedures; and produces minimal-to-no pain or swelling.

HSC applies constant hydraulic pressure during osteotomy drilling using a specialized high-efficiency side-cutting drill. A small hole is

drilled into the crest of the alveolar ridge, after which a stream of water under hydraulic pressure is delivered to the site via a patented
hydraulic drill handpiece. This loosens and gently lifts the sinus membrane to accommodate bone density build-up for successful implant

placement and osseointegration [1,8]. Once the membrane is loosened, a pliable atraumatic bone graft mixture is packed and pushed using secondary lift from threaded implant placement [8,16,17].

Anorganic bone graft material (Bio-Oss) mixed with plasma rich protein is placed onto the sinus implant and, using same hole created

to deliver the hydraulic pressure, the graft material and implant are placed to simultaneously deliver and condense the grafting material

into the bony sinus floor and further elevate the sinus membrane. The condensation of the bone graft adapts the material to the slope and
configuration of the sinus floor, all while a flapless procedure is undertaken.

Designed specifically for placement under the sinus membrane, the threaded sinus implant incorporates a reverse helical side cut that

shaves the patient’s own bone during insertion, after which autogenous bone particles can move apically from the helical side cut and be
collected in the specially designed, concave dish-like reservoir at the apex of the implant (Figure 4) [8,12,16-20]. The unique cutting de-

sign also at the apex of the implant functions as a built-in osteotome to effectively upfracture the sinus cortical floor into the last 0.5 mm of
sinus bony floor, while simultaneously lifting the sinus membrane via the reservoir of excess bone and bone grafting material. Combined,

these features ensure safety during the sinus augmentation procedure, contribute to enhanced build-up of the bone layer between the
Schneiderian membrane and the sinus implant, and promote greater bone-to-implant surface contact.

Figure 4: The threaded sinus implant, which is designed specifically for placement under the sinus membrane,
incorporates a reverse helical side cut that shaves the patient’s own bone (shown in yellow arrows) during insertion.
As the implant fixture self-taps into the bone with a counterclockwise movement (shown in the red arrows),
it automatically moves the autogenic particles apically to the concave reservoir at the implant apex.
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Bone grafting: Based on the characteristics of the drill and implants used in the 5-in-1 technique and their ability to force shaved-off bone

powder up and into osteotomy areas to promote primary stability, no invasive bone grafting procedures are required. In fact, because 50%
of the recessed space is occupied by the implant itself, less bone graft material is required. Instead, once primary stability is achieved, only

a minimal amount of anorganic bovine bone grafting material (Bio-Oss®, Geistlich Pharma North America, Inc.) is necessary to fill any

remaining areas not occupied between the implant anatomy and native bone.

Abutment and provisionalization: With the 5-in-1 Technique, a wide healing abutment and/or provisional can be placed immediately,
eliminating the need for uncovering surgery, the potential for future keratinized gingival tissue loss, and the need for subsequent soft
tissue grafts. In addition to providing the patient with function and esthetics, the immediate provisional restoration also serves as a peri-

odontal dressing (i.e. preventing food particles, tongue, and cheeks from irritating the bone grafted site) and provides further cross-arch
stabilization.
Case #1

A 58-year-old male who previously received implants at #18, #19, #30 and #31 and was pleased with the results presented with a

vertical fracture on tooth #2 following multiple attempts at root canal therapy that was causing him to experience severe pain. The patient’s medical history was negative, and he was a former smoker who quit tobacco 10 years earlier. A thorough intraoral and radiographic
examination were performed, revealing the proximity of the sinus floor to the root tip (Figure 5).

Figure 5: Preoperative radiograph revealing a vertical fracture on tooth #2. Note the proximity of the sinus floor to the
root tip, which would leave the apical socket close to the sinus floor following extraction.

The patient agreed to undergo a 5-in-1 technique (i.e. extraction, implant placement, hydraulic sinus lift, bone graft around the socket,

and placement of gingival healing abutment). Local anesthetic was achieved with one carpule lidocaine, after which tooth #2 was extract-
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ed and the socket thoroughly cleaned of granulomatous tissue. The osteotomy and hydraulic sinus lift were accomplished using a one-step
drill and 4.5 x 10 size bit to .5 mm short of sinus floor, after which a 4.5 x 10 size sinus implant was inserted to upfracture the sinus floor.
During implant insertion, the fixture pushed the patient’s autogenic bone to the tip of the implant, simultaneously lifting the membrane.

Additionally, because the selected implant demonstrated step-locking capabilities, it achieved primary stability, enabling placement of

a minimal amount of anorganic bovine bone grafting material to fill any remaining areas not occupied between the implant anatomy and
native bone. It also allowed immediate placement of a wider healing abutment to secure the bone graft material, as well as help form and
preserve the keratinized gingiva surrounding the implants. As a result, additional surgeries were not required (Figure 6), minimizing the
total ERT to only 4 months (Figure 7).

Figure 6: Postoperative radiograph following completion of the 5-in-1 Technique (i.e. extraction, implant placement,
hydraulic sinus lift, bone graft around the socket, and placement of gingival healing abutment).

Figure 7: Because no additional surgeries were required, the total ERT in this case was only 4 months.
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Case #2

A 50-year-old female top executive at a major corporation who suffered from dental phobia presented with generalized moderate

and localized severe periodontitis. Thorough intraoral and radiographic examinations revealed the majority of the severely infected,

periodontally involved, and hopeless teeth had a class two or three mobility (#1-4; #17, #19; #23-25; #27, #30 and #31) (Figure 8). The
patient requested that the procedures be performed in one appointment and accepted the 5-in-1 technique treatment plan.

Figure 8: Preoperative radiograph of a patient who presented with severely infected, periodontally involved,
and hopeless teeth (#1-4; #17, #19; #23-25; #27, #30 and #31).

Local anesthesia was administered, after which preliminary impressions were taken for creating immediate provisional restorations.

All hopeless teeth were extracted, the infected sockets thoroughly cleaned, and the sites treated with a tetracycline wash.

The osteotomies and any necessary hydraulic sinus lifts were accomplished using a one-step drill, after which the appropriate sinus

and side cutting implants were inserted based upon site requirements and torqued to 50 ncm. It is important to note that the selected
armamentaria were coordinated with each other; the drill could accommodate the multiple sizes and types of the selected implants and
maximize their respective abilities to achieve step-locking and primary stability (Figure 9).

Figure 9: The osteotomies and any necessary hydraulic sinus lifts were accomplished using the one-step drill, which
accommodated multiple sizes and types of the selected implants to maximize their collective step-locking abilities.
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As part of sinus lifting, and/or for filling any gaps between the native bone and implants, anorganic bovine bone grafting material was

used, but without the need for membrane barriers or sutures. At select sites, a flap was created to enable scaling and root planing of the
remaining but periodontally compromised teeth.

Healing and/or immediate provisional abutments were placed (OsseoFuse Peak Temporary Abutment), and provisional restorations

(Luxatemp, DMG) were placed in esthetic areas. The selected provisional abutment would provide a softer crushing capability in the event

the patient accidentally chewed something hard. Large gingival formers were also placed as external barriers at some sites, which helped
to preserve the keratinized gingiva (Figure 10).

Figure 10: Healing abutments, provisional restorations in esthetic areas, and large gingival formers helped to
preserve the keratinized gingiva.

Four months after the 5-in-1 Technique was performed, final impressions were taken without the need for a second surgery or further

local anesthesia (Figure 11). The final restorations were delivered one week later, making the total treatment time only 5 months from
extraction to final crown completion, with the patient being able to benefit from provisional restorations and maintain her daily routine.
As a result, the previously dental phobic patient is now eager to undergo future cosmetic dental procedures.
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Figure 11: Four months after the 5-in-1 Technique was performed, final impressions were taken without the
need for a second surgery or further local anesthesia.

Case #3
A 53-old-male presented with several missing and other hopeless teeth. A heavy smoker with a hectic travel schedule that left him

little time for dental care, his medical history was negative. He requested comprehensive oral rehabilitation, but wanted his maxillary arch
completed first, in one appointment, and with immediate provisional restorations to maintain his business and social functions.

Comprehensive intraoral and radiographic examinations were performed, which indicated those sites with residual root tips (Figure

12). It was decided that the 5-in-1 Technique would be performed to extract all hopeless teeth (#1, #7-10, #12 and #13) and/or roots

(#2-5, #14 and #15), perform sinus lifts and bone grafting where necessary, immediately place implants, and provide the patient with
provisional restorations. Only teeth #6 and #11 would remain.

Figure 12: Radiographic examination indicated sites with residual root tips (#2-5, #14 and #15) and hopeless
teeth (#1, #7-10, #12 and #13) that would be extracted.

Local anesthesia was administered, preliminary impressions were taken for creating immediate provisional restorations, and all hope-

less teeth and root tips were extracted. Osteotomies and any necessary hydraulic sinus lifts (at #2, #3, #14, and #15) were accomplished
using a one-step drill, after which the appropriate sinus and side-cutting implants were inserted based upon site requirements and
torqued to 50 ncm (Figure 13 and 14).
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Figure 13: All hopeless teeth and root tips were extracted under local anesthesia, and the appropriate hydraulic
sinus lifts, bone grafts, and implants placed.

Figure 14: Despite the presence of large apical lesions at #12 and #13 that fenestrated through the buccal plate, immediate implant
treatment could still be offered to the patient based on the implant’s strong primary stability established by over 50 ncm torque.
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As part of sinus lifting, and/or for filling any gaps between the native bone and implants, anorganic bovine bone grafting material was

used, but without the need for membrane barriers or sutures. Healing and/or immediate provisional abutments and provisional restora-

tions were placed, which helped to protect the periodontal dressing, prevent external pressure, and provide cross-arch stabilization. Large
gingival formers were also placed as external barriers at some sites, which helped to preserve the keratinized gingiva (Figure 15).

Figure 15: Strong primary stability was achieved with only bone graft material and sutures, enabling immediate
placement of provisional restorations.

The patient was dismissed with postoperative home care instructions. He returned for regular follow-ups and any adjustments to en-

sure a balanced occlusion, and ultimately was pleased with the definitive restorations (Figure 16).

Figure 16: Postoperative radiograph following delivery of the final restorations.

Conclusion
The 5-in-1 technique represents a clinically efficient and predictable method for performing extractions, immediately placing im-

plants, undertaking immediate sinus lifts when necessary, completing bone grafting, and placing a healing abutment and/or provisional
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restoration, all in one surgical appointment. The main benefits of implementing the 5-in-1 Technique include a single-stage surgical
appointment, during which extraction, implant placement and bone augmentation material are placed; simultaneous fixed provisional

restoration placement; and elimination of the need for bone block grafts, stabilization pins, and membranes, since the implant achieves
optimal primary stability through the step-locking concept.

The technique enables dentists to provide patients with a single-surgery treatment that demonstrates stability, functionality, and es-

thetics, rather than requiring them to undergo multiple procedures [8,15,16] or endure discomfort for an extended time. Although future
clinical studies are necessary to confirm the long-term validity of this approach, by strictly following the protocol presented in this article,
an implant can be immediately placed and provisionally restored to meet increasing patient demands for immediate extraction/implant/

provisionalization options. By performing this technique, the full treatment of this area-including extraction, grafting/sinus lift, implant
placement, and restoration-requires only three to five months, thereby significantly reducing the ERT.
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