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Clinical Use of Laser-Microtextured Abutments:  
A Case Series 

This article discusses the clinical use of laser-microtextured abutments on dental 
implant restorations. Four cases are presented, each using one of the four 
commercially available laser-microtextured abutment styles. Numerous preclinical 
and clinical studies have shown the positive effects of laser microtexturing on the 
implant platform in limiting crestal bone loss and benefiting soft tissue stability. 
Other histologic studies of laser microtexturing on the implant abutment have 
demonstrated the ability of this specific feature to block epithelial downgrowth 
and provide a functional connective tissue attachment to the abutment surface. 
Other abutment designs, styles, and materials have only demonstrated a soft 
tissue seal with epithelial adhesion and a circular ring of connective tissue fibers 
around the abutment without direct contact. This article presents clinical and 
radiographic case examples from a private practice perspective on the long-
term successful use of microtextured abutments with respect to crestal bone 
levels, exceptional soft tissue health, and stability with minimal sulcular depth. 
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The esthetic replacement of miss-
ing teeth with implant restorations 
is predicated on the maintenance 
of the gingival architecture.1 The 
transmucosal component of the 
prosthesis can either enhance or 
detract from the stability of this soft 
tissue interface. The addition of a 
laser-microtextured feature to this 
abutment has been shown to pro-
vide a predetermined site for soft 
tissue attachment. This collagenous 
network of attached fibers has been 
demonstrated to provide a biologic 
seal in histologic studies in dogs and 
humans. The attachment prevented 
apical epithelial migration and main-
tained the underlying crestal bone. 
These fibers were shown to have a 
perpendicular orientation under po-
larized light, and scanning electron 
microscopy (SEM) demonstrated 
collagen fibers attaching to the laser-
microtextured abutment surface.2–5 

In another clinical study, implant 
abutments with laser-microtextured 
surfaces were removed with the sur-
rounding soft tissue at 6 weeks after 
placement and evaluated by histol-
ogy and SEM. The authors noted 
that the most apical epithelium was 
found coronal to the laser-microtex-
tured surface. The connective tis-
sue contained collagen fibers with 
a perpendicular orientation to the 
surface, and intimate contact was 
seen between the connective tis-
sue and the abutment surface. They  
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concluded that the abutments 
showed connective tissue integra-
tion with fibers functionally oriented 
to the laser-microtextured surface.6 

These clinical studies demon-
strated that this attachment phe-
nomenon occurred during the 
initial healing response of implant 
and abutment placement. Subse-
quent research demonstrated that 
it would recur after removal of ad-
jacent sulcular epithelium when a 
laser-microtextured component was 
replaced.7, 8 

Other abutment designs and 
abutment-implant connections may 
have a positive effect on limiting 
crestal bone loss over time. Vari-
ous histologic studies demonstrate 
the parallel arrangement of colla-
gen fibers to a variety of abutment 
surface materials, smooth and ma-
chined titanium, gold, zirconia, and 
other ceramics.9–12 This arrange-
ment creates a circumferential cuff 
only attached to the abutment 
by epithelial hemidesmosomes. 
Laser-microtextured features on 

abutments are quite different and 
provide a more robust perpendicu-
lar collagen fiber attachment. 

The protocol followed in this 
case series included either place-
ment of these abutments at time of 
implant placement, at second-stage 
surgery, or with a de-epithelialization 
protocol. The placement of these 
abutments at stage 1 or 2 necessi-
tates the one-abutment, one-time 
strategy. Many times it is not possible 
to place the final abutment at stage 
1 or 2 as the soft tissue architecture 
needs to be developed using a pro-
visional. The de-epithelialization pro-
tocol allows for a bleeding site after 
the development of the proper gin-
gival scallop and papilla formation 
by the provisional. The surgery for 
all cases was performed by C.A.S. 
The restorations were performed by 
D.J.W. (Case 2) and J.A.B. (Cases 1, 
3, and 4).

Four different laser-micro-
textured abutments are currently 
available: a titanium base hybrid abut-
ment, a precontoured esthetic abut-
ment, a Simple Solutions abutment,  
and a millable titanium abutment. 
Four cases will be described using 
each of these abutments.

Case 1: Titanium base 
abutment with Laser-Lok

A 65-year-old man presented with 
a chief complaint of a tooth turning 
pink, and a diagnosis was made of 
nonrestorable external resorption 
(Figs 1a and 1b). The tooth was ex-
tracted and the site grafted with 
mineralized allograft bone (Miner-
Oss, Biohorizons) as the dimensions 

Fig 1 Case 1. (a) Preoperative radiograph exhibiting nonrestorable 
external resorption. (b) Clinical photograph of tooth with external re-
sorption. (c) Schematic of a laser-microtextured Ti base abutment with 
mesostructure. (d) Radiograph at time of final restoration. (e) Clinical 
photograph at time of final restoration. (f) Radiograph at 4.5 years 
postrestoration. (g) Clinical photograph at 4.5 years postrestoration.
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of the socket were large and the ini-
tial stability of the proposed dental 
implant was not anticipated.

A resin-bonded provisional 
tooth replacement with a slightly 
ovate pontic design was placed to 
support the gingival tissues. The site 
was allowed to heal for 4 months. A 
4.6 × 15-mm tapered dental implant 
(BioHorizons Tapered Internal) was 
placed using a tooth-supported sur-
gical guide and a flapless approach. 

A screw-retained provisional 
was fabricated using a 3-in-One 
abutment and triad composite resin. 
The contours of the provisional were 
developed to sculpt the tissue to the 
proper free gingival margin position 
with the papillae filling the gingival 
embrasures. 

The patient returned 1 month 
later, and proper soft tissue contour 
was verified. An open-tray impres-
sion was taken with a custom transfer 
coping. A lab-fabricated mesostruc-

ture of lithium disilicate was pre-
scribed over a Laser-Lok titanium 
base (Ti-base) abutment (Fig 1c). 

The Laser-Lok Ti-base was 
placed on a protective sleeve with 
Teflon tape to prevent the bonding 
materials from affecting the micro-
grooved collar. The mesostrucure 
was then treated with hydrofluoric 
acid and bonded to the Ti-base with 
resin cement. A full-coverage lithi-
um disilicate crown was fabricated. 

Upon removal of the screw-re-
tained provisional, the healed, non-
keratinized, sulcular epithelium was 
removed with diamond-tipped cot-
ton pliers to allow for a bleeding site, 
which is necessary for a blood clot to 
form adjacent to the microgrooved 
surface. The Laser-Lok Ti-base abut-
ment was then torqued to 32 Ncm, 
and a radiograph was taken to 
verify complete seating. The crown 
was cemented with resin-modified, 
glass-ionomer luting cement (Relyx 

plus luting cement, 3M ESPE) using 
a replica die technique to minimize 
excess cement. A postoperative ra-
diograph was taken, the occlusion 
was adjusted, and the restoration 
was polished (Figs 1d and 1e). 

At 4.5 years following place-
ment of the dental implant and res-
toration, the crestal bone level and 
soft tissue marginal stability have 
been maintained (Figs 1f and 1g). 
Probing depth around the resto-
ration at the 4.5-year reevaluation 
was 3 mm interproximally and 2 mm 
midfacial and midpalatal. 

Case 2: Milled titanium 
abutment

A 54-year-old woman presented 
with recurrent caries under the 
crown of an endodontically treated 
maxillary right lateral incisor (Figs 
2a and 2b). The gingival biotype 

Fig 2 Case 2. (a) Preoperative radiograph. (b) Preoperative clinical photograph. (c) Photograph of custom-milled Laser-Lok Ti abutment.  
(d) Photograph of de-epithelization of sulcus with bladed instrument. (e) Radiograph at initial placement of final restoration. (f) Clinical photo-
graph at initial placement of final restoration. (g) Radiograph at 2.5 years postrestoration. (h) Clinical photograph at 2.5 years postrestoration.
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was considered normal to thick, and 
the CBCT demonstrated adequate 
palatal bone and root dimension 
to consider extraction with simul-
taneous placement and immediate 
provisionalization. A BioHorizons Ta-
pered Internal Laser-Lok Plus (4.6 × 
12-mm implant body; 3.5-mm plat-
form) was placed after atraumatic 
extraction along the palatal socket 
wall, and insertion torque of 40 Ncm 
was achieved. The implant platform 
was positioned 3 mm apical to the 
intended facial gingival margin. 

After placement of the implant, 
the patient was seen for an imme-
diate provisional crown. A 3.5-mm 
platform, PEEK Temporary Abut-
ment (BioHorizons) was placed, and 
a screw-retained provisional was 
fabricated and tightened with finger 
pressure.

Following a 5-month healing 
phase, a scan body (Core3dcentres) 
was placed and verified by radio-
graph. A digital scan was secured 
(triOS, 3shape), and a custom-milled, 
Laser-Lok abutment was milled from 
a BioHorizons Ti abutment (Fig 2c). 
A layered e.max (Ivoclar Vivadent) 
crown was fabricated (Oral Arts Den-
tal Lab, Atlanta, Georgia, USA). The 
sulcus was de-epithelialized with a 
bladed instrument at a level adja-
cent to the Laser-Lok microchannels 
to enhance tissue attachment (Fig 
2d). The abutment was seated, veri-
fied, and torqued to 30 Ncm. Cotton 
was placed in the abutment cham-
ber and cemented with TempBond 
NE (Kerr) (Figs 2e and 2f).

Figures 2g and 2h show a ra-
diograph and a clinical photograph 
taken 2.5 years after restoration 

demonstrating stable crestal bone 
levels adjacent to the Laser-Lok im-
plant collar. Stable, healthy marginal 
tissue is demonstrated by nonbleed-
ing, shallow periodontal probing 
depths of 2 mm or less around all 
surfaces of the restoration.

Case 3: Use of a 
precontoured laser-
microtextured esthetic 
abutment to replace a left 
maxillary central incisor 

A 25-year-old woman presented for 
treatment of a vertically fractured 
maxillary central incisor. The radio-
graphs revealed a large area of al-
veolar bone loss associated with the 
fractured root segments (Fig 3a).  
The fractured root segment and 

Fig 3 Case 3 (a) Preoperative radiograph. (b) Preoperative clinical photograph. (c) Schematic of prepable Laser-Lok Esthetic abutment. (d) 
Sulcular epithelium removed with diamond-coated pliers. (e) Radiograph at initial placement of final restoration. (f) Clinical photograph at 
initial placement of final restoration. (g) Radiograph at 4 years postrestoration. (h) Clinical photograph at 4 years postrestoration.
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crown portion had pathologically 
migrated into the space created 
by the anterior diastema (Fig 3b). 
Restoration using a maxillary fixed 
bridge was not considered be-
cause of the natural diastema and 
replacement; restoration with a 
single dental implant was planned 
after an initial phase of extraction 
and alveolar ridge reconstruction. 
Following debridement, the par-
tially contained bony defect (16 × 
10 mm) was filled with a compos-
ite graft of cortical and cancellous 
mineralized allograft (MinerOss, 
Biohorizons) and DBBA (Bio-Oss, 
Geistlich) and allowed to heal for 5 
months. The selection of this bone 
graft combination was based on 
the large size of the defect requir-
ing dense graft particles to assist in 
flap support during the healing pe-
riod. A 12-mm BioHorizons Tapered 
Internal implant (4.5-mm platform) 
was placed using a surgical guide 
designed to recreate the crown with 
the natural diastema spacing. After 
5 months, second stage surgery was 
accomplished with a tissue punch 
approach and a screw-retained pro-
visional was placed to shape the gin-
gival tissue. A laser-microtextured 
precontoured esthetic abutment 
(Fig 3c) was placed and the margins 
prepared with a diamond bur and 
copious irrigation. An e.max lithi-
um disilicate crown was fabricated, 
stained, glazed, and crystalized. The 
abutment was ultra sonically cleaned 
with Enzymax (Hu-Friedy) for 15 
minutes prior to delivery. The apical 
portion of the sulcular epithelium 
was removed by lightly abrading 
the sulcus with diamond-coated pli-
ers and the abutment was torqued 

into place (Fig 3d). The crown was 
cemented using Multilink Implant 
resin cement, and a postoperative 
radiograph (Fig 3e) and clinical pho-
tograph (Fig 3f) were taken.

The radiographic crestal bone 
levels (Fig 3g) and clinical tissue sta-
bility (Fig 3h) are demonstrated at 4 
years following placement of the ini-
tial implant and restoration.

Case 4: Simple solutions 
abutment with Laser-Lok 

A 38-year-old man presented with 
the chief complaint of a toothache 
in the mandibular left quadrant. 
The first and second molars had 
had prior endodontic treatment, 
and the clinical crowns were frac-
tured and decayed (Fig 4a). The 

Fig 4 Case 4. (a) Preoperative radiograph. (b) Surgical implant postoperative radiograph: 
single-stage placement. (c) Schematic of Simple Solutions abutment. (d) Radiograph: 
placement of Simple Solutions abutment. (e) Radiograph after placement of final restora-
tion. (f) Radiograph at 18 months after final restoration.
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teeth were extracted and the sock-
ets were debrided and grafted with 
a mixture of cancellous and cortical 
allograft bone (MinerOss, Biohori-
zons). The grafting procedure was 
necessary to prevent or minimize 
postextraction ridge resorption as 
the socket dimensions were large.  
After 4 months of healing, two 5.8 
× 10.5-mm tapered dental implants 
(BioHorizons Tapered Internal) were 
placed using a prosthetically de-
signed surgical guide (Fig 4b). 

The patient returned for the 
final restoration 4 months after im-
plant placement. The standard heal-
ing abutments were removed and 
the sulcus depth was measured. La-
ser-microgrooved Simple Solutions 
abutments with a 1.8-mm transmu-
cosal collar and a 5.5-mm vertical 
height were selected (Fig 4c). The 
sulcular epithelium was removed 
with a coarse diamond bur in a high-
speed handpiece to initiate a bleed-
ing wound. The Simple Solutions 
abutments were then placed and 
torqued to 30 Ncm. A radiograph 
was taken to verify complete seat-
ing (Fig 4d). Impression caps were 
snapped into place and a closed-
tray, abutment-level impression was 
taken. At delivery, the final crowns 
were tried in, the marginal fit veri-
fied, and the occlusion checked. 

The crowns were cemented 
with resin-modified, glass-ionomer 
luting cement (Relyx plus luting ce-
ment, 3M ESPE). Postoperative ra-
diographs of the Laser-Lok Simple 
Solutions abutment and final res-
toration were taken (Fig 4e). An 
18-month follow-up radiograph 
demonstrates stable crestal bone 
levels (Fig 4f). 

Discussion 

Numerous abutment choices are 
available for all popular implant sys-
tems. These abutments are gener-
ally Ti, gold, zirconia, or a hybrid of 
ceramic on a Ti base. The subgingi-
val portion of these stock, custom, 
or computer-aided design/com-
puter-assisted manufacture (CAD/ 
CAM) abutments is commonly pol-
ished and smooth.13 

The histologic appearance of 
connective tissue around both ma-
chined Ti and zirconia abutments 
was in a parallel circular fiber ar-
rangement as demonstrated by 
Berglundh et al.10 Approximately 
89% of the fibers were unattached 
and circumferential in arrangement. 
The formation of this biologic width 
relies on a hemidesmosomal attach-
ment of junctional epithelium to the 
polished surface. 

Nevins et al, however, in a se-
ries of human and animal histo-
logic studies, have demonstrated 
a different connective tissue ar-
rangement when using prosthetic 
abutments with a 1-mm band of 
8-μ, laser-microtextured, horizontal 
grooves on the apical portion of 
the abutment.3–5 The majority of the 
connective tissue fiber arrangement 
was perpendicular to the abutment 
surface as demonstrated with po-
larized light microscopy. These 
fibers appeared attached to the 
nanotextured surface within the 8-μ 
grooves. This functional attachment 
arrangement mimicked the Sharpey 
fiber arrangement seen with the 
natural tooth. More significantly, 
the apical migration of the epithe-
lial cells appeared to be blocked 

by the horizontally arranged, non-
random microchannels. Ricci et al 
have also demonstrated that these 
laser-microtextured grooves inhib-
ited epithelial migration.14 –16 This 
phenomenon of connective tis-
sue attachment demonstrated by 
the Nevins et al studies coronal to 
the implant-abutment interface 
has significant clinical implications. 
Limiting the epithelial downgrowth 
along an implant-abutment sur-
face can result in shallower sulcular 
depth on an implant restoration.17 
In addition, blocking the epithelial 
downgrowth with a functionally ori-
ented attachment of connective tis-
sue may provide protection to the 
crestal bone, resulting in reduced 
crestal bone loss.18 

As improvements in implant 
surface texturing have made os-
seointegration more predictable, 
the emphasis has shifted to soft 
tissue stability. Numerous tech-
niques have evolved for maintain-
ing soft tissue health around dental 
implants. Rompen et al19 have de-
scribed a converging subgingival 
implant-abutment design to thicken 
the sulcular soft tissue to improve 
gingival stability. The smooth metal 
abutment collar is altered to pro-
mote the formation of a fibrous ring 
of soft tissue in the transmucosal 
tissue. This smooth metal surface 
allows for a long junctional adhe-
sion. This technique is not always a 
plausible solution as it is based on 
an implant placement that is both 
apical and palatal enough to ac-
commodate the design. Implant 
placement that deviates in a facial 
or coronal position will not allow for 
this emergence profile. 
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Numerous authors have de-
scribed techniques to increase soft 
tissue stability around dental im-
plants by performing biotype con-
version procedures. Kan et al and 
Tsuda et al describe a technique 
of subepithelial connective tissue 
grafting at the time of implant place-
ment as a means of improving soft 
tissue stability.20,21 They report less 
facial gingival change with graft-
ing than on the nongrafted control 
samples. 

The current platform-switched 
designs offered by many implant 
companies are another attempt to 
improve the thickness of the soft 
tissue and reduce the loss of mar-
ginal bone around the implants. 
The benefits of improved crestal 
stability have been documented 
by numerous authors.22–25 
However, the detrimental effects 
of using narrower wall 
prosthetics have not been 
elucidated. 

The de-epithelialization tech-
niques used in these four cases 
were chosen by the two restorative 
clinicians. The implant manufactur-
er has developed and is currently 
testing an instrument to safely re-
move the sulcular epithelium imme-
diately adjacent to the abutment 
Laser-Lok surface. However, each 
method used for the restorative 
phase appeared to result in similar 
outcomes. When using these de-
epithelialization methods, it is ad-
vised to place the cover screw on 
the implant to avoid damage to the 
edge of the implant platform.

The ability to form a series 
of connective tissue attachments 
above the implant-abutment junc-
tion may allow a biologic seal to 

help preserve not only the free 
gingival margin and the papilla but 
also the underlying crest of bone. 
This may translate to a shallow and 
stable sulcular depth that allows for 
predictable implant crown marginal 
placement.

Conclusions

This article presents the clinical 
application of nonrandom, nano-
textured microchannels on the sub-
gingival surface of various abutment 
styles in a private practice setting. 
All cases demonstrated stable crest-
al bone levels and clinically healthy 
subgingival tissues with shallow 
sulcular depth. Although only four 
cases demonstrating an example of 
each available abutment with laser 
microtexturing were presented, the 
authors have restored many more 
implants with these abutments with 
similar successful outcomes. These 
cases represent the earliest use of 
each abutment style. Continued 
case follow-up and a larger sample 
size would be necessary to further 
verify the unique and beneficial ef-
fects of the laser-microtextured 
abutments. 
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