ABSTRACT
Reaction of Transmucosal Tissues and Bacterial Plaque
to Machined and Acid Etched Implant Surfaces
(A Clinical and Histological Evaluation)
Mick Dragoo, DDS., MSD*, Bernd Rupprecht, DDS**
Most implant surfaces have either a machined and/or polished collar that interfaces the
transgingival soft tissue. It has been generally assumed that rough surfaces collect more bacterial
plaque and therefore, possibly contribute to peri-implantitis.
PURPOSE:
The purpose of this investigation was to compare the soft tissue reaction to bacterial
plaque on acid-etched and machined implant surfaces penetrating the transgingival junction.
MATERIALS AND METHODS:
This pilot study evaluated the reaction of transgingival tissue and bacterial plaque to one
piece implants with acid-etched and machined collars. Ten patients received a total of 33
maxillary implants. There were 18 test (acid-etched) and 15 controls (machined) implants. All
implants were placed with single stage surgery with a tissue punch technique. Patients were
instructed not to brush their implants at selected time intervals. The parameters studied were soft
tissue depth, amounts of bacterial plaque accumulated, presence or absence of sulcular fibrin clot
at 24 hours post-op and gingival inflammation after 7 days when brushing was stopped.
RESULTS:
100% of both test and control surfaces collected plaque when brushing was stopped for 7
days. There were no statistical differences in the amounts and/or types of bacteria that
accumulated on test and control machined surfaces at all time intervals.
At 4 months post-operative, 46% of control implants exhibited excessive mobility and
were considered failed in contrast to all test implants were considered successful.
The average soft tissue depth at the time of placement was 2.75 mm. At 24 hours postoperative, a fibrin clot was present at the implant and soft tissue interface in 100% of the test
implants and 0% was present on the implant and soft tissue interface of the control implant.
It was observed in both groups that 20% of the implants exhibited gingival inflammation
of the transgingival tissue when brushing was stopped for 7 days.
CONCLUSION:
The results of this pilot study demonstrated that the reaction of the transgingival gingival
tissues to bacterial plaque and acid etched and machined surfaces were not statistically different
in all parameters studied. However, soft tissue and alveolar bone reaction favored the acid etched
surfaces penetrating the transgingival junction when plaque was allowed to accumulate on the
implant surfaces.

Reaction of Transmucosal Tissues and Bacterial Plaque
to Machined and Acid Eteched Implant Surfaces
(A Clinical and Histological Evaluation)
Mick Dragoo, DDS., MSD*, Bernd Rupprecht, DDS**

Introduction:
The primary function of a soft tissue barrier adjacent to an implant surface is to protect
the underlying bone and prevent access for microorganisms and their products. A soft tissue seal
with structures similar to natural teeth i.e., true epithelial and connective attachment to the
implant, may improve this protective function.
Subsequent to surgical intervention of the gingival tissues, the intact under lying
connective tissue is believed to control the apical migration of the newly formed epithelial cells
5
. It has also been reported that connective repair was evident at 2 days post op and that fibrin
from the fibrin clot formed as early as 12 hours post operative3 Since hemidesmosomes have
been reported to form to vitalliun implants as early as 2-3 days post operative 4, the choice of the
surgical protocol and implant surface and post operative care may play significant roles. The aim
of this study was to evaluate and compare the soft tissue response during healing with acid
etched surface (test) versus machined surface topography (control) on the abutment/soft tissue
penetrating part of the implant. The hypothesis of the study was that the soft tissue response
towards the test surface acid etched may form a "tighter" mucosal seal expressed in healthy
clinical parameters and a histological view with a shorter sulcus epithelium and junctional
epithelium lining towards the mucosa penetrating part of the implant pillar as compared to the
control (machined) surface.

Materials and Methods:
This was a prospective, controlled, open study in which ten patients were consecutively
enrolled. The patients were all scheduled for implant supported restoration in their partial
edentulous areas where the mini-implants for this study were placed. Subsequently at removal of
the mini-implants, standard sized implants for implant-supported restorations were placed.
The patient's ages were between 42 to 64 years at the time of mini-implant placement.
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The one-piece mini-implants were 10mm in total length with a threaded length of 6 mm
for bone anchorage (acid-etched) and a 4 mm long abutment part for soft tissue penetration. The
test (acid etched) and control (machined) surfaces were on the mucosa penetrating part of the
mini-implants. All patients received both test and control implants. In total, 18 test mini-implants
and 15 control mini-implants were inserted. The mini-implants were placed bilaterally in seven
patients and unilateral in three patients.
Following implant placement, 20 of the 33 mini-implants were scheduled for plaque
accumulation during 1 week, i.e., no brushing of the mini-implants. The mini-implants were
retrieved with surrounding tissue at 3 month follow-up.
The evaluation included the following clinical paramenters; implant stability was
determined at implant placement, and at biopsy, presence or absence of mucosal inflammation
and of plaque accumulation. Radiographs were taken at implant placements and at final followup.The retrieved mini-implants with surrounding tissue were processed to undecalcified
specimens and histologically evaluated in the light microscope.

Results and Discussion:
Soft Tissue Depth at Maxillary Implant Site:
The average soft tissue depth was 2.75 mm. Eighty-two percent of the sites were between
2-3 mm., fifteen percent were 3.5 mm and eleven percent were 4 mm. All implants were placed
in the maxillae.

Initial Stability at Time of Placement vs. Implants Lost:
Chart I
Test Implant
Score 0
1
2
3

# Implants
12
5
0
1

Control
Score 0
1
2
3

8
4
0
3

# & % Lost
0
0
0
0
0
0
0
0
4
47%
2
29%
0
0%
2
29%
--------8

There were no test implants lost, irregardless what the initial stability was. However, the
controls lost eight implants and they did not correspond to the initial stability. The speculation

maybe the lack of fibrin clot to which may inhibit the apical proliferation of the junctional
epithelium may be a factor; i.e., the soft tissue barriers against inflammation may have been
compromised by the control surface.

Initial Stability vs. Stability at Time of Biopsy:
Chart II
Test Implant
Score 0
1
2
3

Initial Stability
67%
27%
0%
0%

Final Stability
83%
11%
0%
0%

Control
Score 0
1
2
3

53%
27%
0%
20%

47%
0%
7%
47%

The final stability for the test group improved over the initial stability, however, the
controls exhibited different results. The final stability of the control group was less than the
initial stability at 3 months p.o.
The threaded surfaces of both the test and control implants were acid etched. The major
difference was the abutment of the test implant was also acid etched, but the abutment of the
control was machined. Therefore, the surfaces maybe directly or indirectly related to the changes
in stability.

Clinical Evaluation of Fibrin Clot Formation:
Chart III
+ = Visible

Day 1

- = Not Visible

+
Total

Test Implant
Number
%
0
0
18
100
______
_______
18
100

Control Implant
Number
%
15
100
0
0
______
_______
15
100

Fig. 1a Test implant 24 hrs
Post-op with fibrin clot

Fig. 1b Control implant 24 hrs post-op
without fibrin clot

All implants were placed with a tissue punch technique to enhance the post operative
healing. At 24 hrs post operative, 100% of the test implant demonstrated a fibrin clot at the acid
etched abutment, and soft tissue interface. (Fig 1a) However, in 100% of the control implants,
the fibrin clot was absent. (Fig. 1b) The fibrin clot is essential to inhibit the apical proliferation
of the epithelium. 3,5

Plaque Accumulation When Brushing Was Stopped for 7 Days:
Chart IV
Implant Surface and Plaque Collection
Test (Acid etch)
Control (Machined)

100%
100%

All exposed implant abutment surfaces collected plaque when brushing was stopped for 7 days.

Amount of Plaque Accumulated
Slight
Test (Acid etch)
70%
Control (Machined) 70%

Moderate
Test (Acid etch)
10%
Control (Machined) 10%

Heavy
Test (Acid etch)
20%
Control (Machined) 20%

The amount of plaque collection was not related to the type of surface. The only
differences were patient variation; i.e., some patients produced more plaque than others.
Different surface roughness have failed to influence plaque accumulation in both experiemental
and clinical studies.1,6,7

Clinical Evaluation of Inflammation With Different Surfaces at 2 Weeks P.O.:

(Fig 2) The machined control implant on the left exhibits marginal inflammation where as the
acid etch implant on the right is free of clinical inflammation at 2 weeks post-op. The finding
was consistent in all ten patients.

Radiographic Evaluation:
Changes in marginal bone height from day 0 to the final post op resulted in an average
loss of bone height of 0.2 mm (S.D. 1.5) for the test (acid etched) implants and 1.1 mm (S.D.
1.5) for the control machined implant.
The differences in loss of bone height were significant between the acid etched and
machined surfaces. This may have been due to the quality of soft tissue interface with the
different surfaces.

Implants Placed With Penetration in the Maxillary Sinus:
Table V
Sinus Penetration With Implants:
Test (Acid etch)
3
= 17%
Control (Machined) 2
= 13%

Number of Implants Lost That Were Placed in the Sinus:
Test (Acid etch)
3
= 0%
Control (Machined) 1
= 50%
Number of Implants Lost That Were Not Placed in Sinus:
Test (Acid etch)
0
=
0%
Control (Machined) 7
= 50%
Sinus penetration did not appear to affect the failure rate; there were no failures of the test
implants with or without sinus penetration. The failure rate of the control implants was 50% with
and without sinus penetration.

Histological Evaluation:
The result of the histomorphometic analysis is expressed in tissue lining the 4 mm
abutment part of the implants penetrating the soft tissue. Sixteen test (acid etched) and one
control implant not subject to plaque accumulation were lined with epithelium and connective
tissue. In contrast, two test and all control implants were lined with epithelium the full extent of
the abutment when plaque was allowed to accumulate for 7 days.
It was reported in a study with human biopsies that the soft tissue formed to oxidize and a
cid etched mini-implants exhibited shorter epithelial and longer connective tissue dimensions
compared to the tissue around mini-implants.2
When a comparison is made with changes in marginal bone height, fibrin clot formation
at 24 hr po, healing at 2 weeks po, post op stability, it might be speculated that the differences in
histologic findings may be related to a significant role the aforementioned parameters play.

(Insert test photo micrograph) Fig.3a. 4 mo post-op photomicrograph of an acid etched
abutment where plaque was not allowed to accumulate. NOTE the shallow sulcus and junctional
epithelial adhesion.

Fig. 3b. A photomicrograph of 5a illustrating the fibroblasts adhesion to the implant
surface.

Implant Failure:
Eight implants were diagnosed as failed based on extensive clinical mobility. All eight
were control (machined) implants. No test (acid etched) implants failed. Six of the eight implants
that were lost in the control group were also in the plaque accumulation group. Therefore, the
accumulation of plaque on the machined surfaces influenced the stability and failure rate.

Summary:
There were no failures with the test abutment, however, 8 implants were lost from the
control group. The test implants were more stable after 3 months than the control implants
penetration of the sinus floor was not influenced by either the test or control attachment. The
formation of a fibrin clot at 24 hours post op was ore predictable with the test abutment. Plaque
accumulations on the test and control abutment surface were not statistically different. However,
the soft tissue and alveolar bone formed the test surface when plaque was allowed to accumulate
on the implants. A shorter epithelial and a larger connective tissue attachment was more
predictable on the test implant when examined histologically.
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