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The association of Morse taper implant-abutment design with the use of a smaller abutment diameter (platform switching) may improve

dental implant success rate and prevent peri-implant bone loss. The aim of the present study was to histologically and

histomorphometrically evaluate the behavior of peri-implant tissues around an implant with a conical connection associated with platform

switching. A platform-switched Morse-cone connection implant was inserted in the left posterior mandible of a 61-year-old patient. The

implant was inserted at the level of the alveolar crest. After 11 months from placement and 6 months of loading, the implant was retrieved

for psychological reasons and processed for histological evaluation. The retrieved implant was wholly surrounded by bone tissue, except

for a small area in the apical portion. At higher magnification, in the coronal portion of the implant, it was possible to observe bone

directly at the implant platform level. No resorption of the coronal bone was present, except for 0.2 mm on the vestibular aspect. Crestally,

bone remodeling with areas of newly formed bone was detected; the bone-implant contact was 73.9%. Apposition of bone was detected

even upon the platform. Peri-implant crestal bone preservation can be achieved with the combination of Morse taper conical internal

implant-abutment connection with the use of a smaller abutment diameter (platform-switching).
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INTRODUCTION

I
mplant-supported restorations represent an accepted

technique for the rehabilitation of partial or full edentulous

jaws, providing high success rates in the middle1,2 and long

term.3,4 Marginal bone loss is considered the key factor in

the stability and longevity of dental implants, as well as in the

maintenance of the peri-implant soft tissues. Although a certain

degree of marginal bone loss is considered physiological and in

the range of acceptability (ie, a vertical bone loss of ;1.5 mm in

the first year, and ,0.2 mm annually),5 biological, clinical, and

mechanical factors,6 such as bacterial infection, overloading,

and peri-implantitis are involved in crestal bone resorption.7 A

recent finite-element analysis8 showed that a progressive

marginal bone loss would lead to a progressive increase in

stress intensity at the peri-implant interface that, in turn, may

contribute to a further overload-induced bone loss, jeopardiz-

ing clinical effectiveness and durability of the prosthetic

treatment.

It has been hypostasized that implant-abutment connec-

tion may contribute to stability of the peri-implant bone level.

Specifically, implant-abutment geometry influences both bac-

terial and yeast colonization inside the implants.9 The Morse

taper conical internal connection showed better results in

terms of prevention of microbial penetration, sealing perfor-

mance, and implant stability.10–12 The lesser marginal gap

between the implant and abutment in the conical connection

induces a decrease in bacterial penetration, thus preventing

marginal bone loss.12 However, when a matching implant-

abutment diameter is used, the inflammatory infiltrate is always

located at the level of the implant-abutment interface and in

tight contact with crestal bone, causing resorption of marginal

bone. The platform-switching concept (implant-abutment

mismatch) was introduced to overcome the limits of the

platform-matched implants and demonstrated a better main-

tenance of crestal bone level over time.6,13,14 Moreover,

platform-switching implants might also be used in areas of

limited bone height15 and showed a failure rate comparable to

that of conventional platform implants,16 although studies with

a longer follow-up period are needed to confirm the results

over time. The association of Morse taper implant-abutment
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design with the use of a smaller abutment diameter allows for

preservation of more peri-implant bone, stabilization of peri-

implant soft tissues, reduction of the microgap size, and a

proper geometry for narrower mesiodistal edentulous spaces.17

The aim of the present study was to histologically and

histomorphometrically evaluate the behavior of the peri-

implant tissues around an implant with a conical connection

associated with platform switching.

MATERIALS AND METHODS

A 61-year-old female patient received 1 implant (3.3 mm in

diameter and 7.5 mm in length, GTB- Plan1Health, Amaro, Italy)

in the left posterior mandible (3.7 position). The implant was

positioned according to the suggested procedures provided by

the manufacturer. In particular, the implant was placed in

crestal position using a one-stage technique with a healing

abutment at an adequate gingival height.

At week 1 the surgical sutures were removed; after 2

months the healing abutment was removed as well, and a

specific abutment (Easy Abutment Slim GTB Plan 1Health) was

placed, and then the implant received a cemented (Tempbond

NE, Kerr, KaVo Kerr Group, Orange, Calif) temporary acrylic

crown.

At month 5, a definitive (abutment level) impression on the

abutment was performed. After a week, a definitive gold alloy–

resin crown was cemented with a self-curing zinc-oxide

eugenol-based cement (Tempbond NE, Kerr, KaVo Kerr Group).

Eleven months after the implant placement and 6 months

after the functional loading, the implant was stable, although it

was removed for psychological distress reasons. The retrieval

was performed with a 5-mm-wide trephine bur under copious

saline irrigation; once retrieved, the whole implant, the

prosthetic crown, and the surrounding hard and soft tissues

were immediately stored in 10% buffered formalin and sent to

the Implant Retrieval Center of the Department of Medical, Oral

and Biotechnological Sciences of the University of Chieti-

Pescara (Italy) for the histological evaluation. The specimen was

processed as previously described by Bako et al18 and

according to the resin manufacturer’s instruction; briefly, the

sample was dehydrated in an ascending series of alcohol rinses

(70%, 80%, 90%, and 100% ethanol) followed by an interme-

dium phase with xylene; it was then embedded in methyl-

methacrylate resin (Technovit 9100 New, Heraeus Kulzer GmbH,

Hanau, Germany). Technovit 9100 New base solution was

destabilized using a chromatography column filled with 50 g of

Al2O3. Before infiltration, the sample was pre-embedded in 3

steps. Solution for preinfiltration 1 was prepared with xylene

and destabilized base solution (1:1). For the preinfiltration 2 and

3 solutions, 1 g of dibenzoyl peroxide (hardener 1) was added

to 200 mL of stabilized and destabilized base solution,

respectively. For the infiltration solution, 200 mL of destabilized

base solution was mixed with 1 g of hardener 1 in a glass

container (using a magnetic stirrer). Then, 20 g of polymethyl-

methacrylate powder was added to the solution until the

powder did not completely dissolve. Thus, the sample was

polymerized in a vacuum-sealed condition and in the range of

�28C to �208C; the polymerization solution was mixed

immediately before using cooled stock solutions A and B

(obtained according to manufacture instruction) in a ratio of

9:1.

After polymerization, the specimen was sectioned longitu-

dinally along the major axis of the implants with a high-

precision diamond disc at about 150 lm and ground down to

about 30 lm with Precise 1 Automated System (Assing, Rome,

Italy). The obtained slides were stained with basic fuchsin and

toluidine blue. Histomorphometry of bone-implant contact

percentage was carried out using a light microscope (Laborlux

S, Leitz, Wetzlar, Germany) connected to a high resolution video

camera (3CCD, JVC KY-F55B, JVC, Kanagawa-ku, Yokohama,

Japan) interfaced to a monitor and personal computer (Intel

Pentium III 1200 MMX, Intel, Santa Clara, Calif). This optical

system was associated with a digitizing pad (Matrix Vision

GmbH) and a histometry software package with image-

capturing capabilities (Image-Pro Plus 4.5, Media Cybernetics

Inc, Immagini & Computer Snc, Milan, Italy).

RESULTS

Histologically, the specimen was represented by the implant

surrounded by bone tissue and the abutment with the

prosthetic crown. At lower magnification, bone was present

around the whole implant surface, except for a small area in the

apical portion of the implant, where a small amount seemed to

be lost, probably during the retrieval procedure. Gingival tissue

was partially in contact with the implant abutment (Figure 1).

At higher magnification, in the coronal portion of the

implant, it was possible to observe bone directly at the implant

platform level, both vestibularly (Figure 2) and lingually. No

resorption of the coronal bone was present, except for 0.2 mm

on the vestibular aspect, and in this area no osteoclasts could

be detected (Figure 3). Crestally, bone remodeling with areas of

newly formed bone and numerous cement lines with several

degree of affinity to acid fuchsin were present (Figure 4).

Only a few inflammatory cells, some spindle-shaped cells,

and blood vessels were observed in the soft tissues around the

implant platform (Figure 5). No gaps or fibrous connective

tissue were found at the bone-implant interface, and many

 
FIGURES 1–6. FIGURE 1. Bone was present around the whole implant surface, except for a little area in the apical portion of the implant. Acid
fuchsin-toluidine blue, original magnification 312. FIGURE 2. Bone was present in the coronal portion of the implant on both the vestibular
and lingual side. Acid fuchsin-toluidine blue, original magnification 340. FIGURE 3. A little area of resorption could be observed on the
vestibular side of the crestal bone, but no osteoclasts were visible. Acid fuchsin-toluidine blue, original magnification 340. FIGURE 4. In the
coronal portion, newly formed bone with wide osteocyte lacunae is evident. Acid fuchsin-toluidine blue, original magnification 3200.
FIGURE 5. On the implant shoulder, a small portion of soft tissue could be observed. Acid fuchsin¼toluidine blue, original magnification
3200. FIGURE 6. Many remodeling areas were observed along the implant body, mainly in the concavities and convexities of the implant
threads. Acid fuchsin-toluidine blue, original magnification 3100.
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remodeling areas were observed along the implant body

(Figure 6). Inside some implant threads, osteons could be

detected in tight contact with the implant surface. The bone-

implant contact was 73.9%.

DISCUSSION

The present study evaluated a platform-switched Morse-cone

connection implant retrieved after 11 months from placement

and 6 months of functional loading. The histological analysis

showed that the implant was wholly surrounded by bone

tissue, and it was possible to detect bone directly in contact

with and upon the implant platform.

These results are very promising since the implant had a

limited loading period (6 months) and an initial equicrestal

implant position. Indeed, according to the literature, the

subcrestal placement of an implant is strongly recommended

to preserve the crestal bone level. Degidi et al19 showed that

Morse-cone implants placed subcrestally in 89.9% of patients

were able to maintain the bone crest 1 year after loading, with

a 9.7% incidence of loss sites (bone loss .0.5 mm) after at least

3 years of follow-up. Moreover, results comparable with the

present report, in which bone was located above the implant

platform, were reported in subcrestally placed implants.20

Probably, the combination of Morse taper conical internal

connection with platform-switching leads to crestal bone

preservation regardless of the implant position and provides

advantages in terms of mechanical and biological behavior.

The importance of bone support in the maintenance of

osseointegration over time as well as bone preservation are

crucial issues in the evaluation of implant success and survival

rates. In the present study, no resorption of the coronal bone

was reported, except for 0.2 mm on the vestibular aspect,

which might be considered physiological.5

Implant-abutment systems with tube-in-tube interfaces

avoided microbiologic leakage21 and seemed not to induce

an immune response by the surrounding epithelial cells due to

the position of the gap at the implant-abutment interface.22

A recent meta-analysis reported that platform-switched

implants showed significantly less peri-implant marginal bone

loss compared with conventional platform-matched ones.14

Rocha et al6 evaluated the clinical performance and crestal

bone levels between platform-matched and platform-switched

implants after 3 years, and demonstrated a mean bone loss of

0.6860.64 mm and 0.2860.56 mm, respectively, with a

statistically significant difference in favour of the platform

switching group6. Accordingly, Cassetta et al23 reported a mean

marginal bone remodeling of 0.56 mm in 576 Morse taper

connection implants with platform switching after 36-months

of follow-up. In addition, in the same prospective cohort

study,23 the authors described a statistically significant higher

marginal bone loss for subcrestal implants inserted into the

maxilla for implants inserted into patients older than 50 years

and for early delayed implants inserted into patients older than

50 years.

A histological and histomorphometrical report24 of an

immediately loaded implant with a conical implant abutment

connection and platform switching after a 1-month loading

period showed results comparable with those of the present

study, demonstrating the presence of newly formed bone in

direct contact with the implant surface and bone tissue above

the level of the implant platform, in addition to the absence of

bone resorption and inflammatory infiltrate. The bone-implant

contact percentage was 65.3% 6 4.8%, slightly less than that

shown in the present report (73,9%).

The internal Morse taper implant-abutment design, in

combination with abutments smaller than the diameter of the

implant body (platform switching), appears to clinically reduce

marginal bone loss, to allow the stabilization of the surround-

ing hard and soft tissues and to maintain the implant success

over time.

CONCLUSIONS

Within the limitation of the present study, peri-implant crestal

bone preservation can be achieved with the combination of a

morse taper conical internal implant-abutment connection and

use of a smaller abutment diameter (platform switching).

Further studies are needed to confirm these preliminary results

with a larger sample size and in the long term.
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