
Rosen et al 

This article presents 28 cases demonstrat-
ing a phenomenon that will be termed the 
“Bump”. Historically, implants have seen 

an early decrease in their stability as healing 
progressed from primary mechanical stability to 
biologic bone remodeling and formation better 
known as osseointegration. The lag between 
the predominance of biologic over mechani-
cal stability has been termed the dip.  This can 
be quantitatively measured by resonance fre-
quency analysis (RFA) where the implant sta-
bility quotient (ISQ) values decrease with time 

from those seen at placement until  osseointe-
gration causes an increase back to and quite 
possibly greater than those initially measured. 
The patients presented in these case reports 
were treated with enhanced surface implants 
exhibiting electro-wetting and demonstrated 
ISQ values during early healing periods of 2 
and 4 weeks that were significantly higher than 
those measured at insertion. The possibility that 
this may relate to accelerated wound healing 
should be considered, expanding the option for 
loading such implants at an earlier time frame.  
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Introduction
Implant osseointegration has revolutionized 
the way that we treat our patients today.  Ini-
tially, implants provided a means for the den-
tally compromised patient to regain mastication 
and phonetics.1,2  Today however, patient 
expectations have also come to include receiv-
ing an implant-supported prostheses that is 
more esthetic while being delivered on a more 
timely basis. Dental implant surface rough-
ening has reduced the time for implant heal-
ing while enabling greater success rates.3-5 

The process for achieving successful osseo-
integration progresses from initial primary/
mechanical stability of the dental implant where 
non-integrated bone and blood clot contact the 
implant’s surface upon its placement to second-
ary or biologic stability where both are replaced 
by contact or distant osteogenesis.6  Histori-
cally, this transition in implant stabilization from 
mechanical to biological has demonstrated a 
phenomenon known as the “dip”,7 coinciding with 
the first 2-8 weeks of healing, depending upon 
the implant’s surface and the nature of the bone-
implant interface.8  Changes in implant stabil-
ity have been quantitatively measured historically 
through the use of resonance frequency analysis 
(RFA)9,10. In the case of a dip, the implant stabil-
ity quotient (ISQ) would initially diminish owing 
to a decrease in implant micro stiffness, only 
to recover to the initial reading at implant place-
ment or quite possibly to a value that might be 
higher based on an increase in bone to implant 
contact.  Until there is evidence of an increase 
or maintenance in stability in ISQ from the dip’s 
nadir, patients are typically expected to wait 
for restoration of their implants. While rough-
ening the surface has increased the speed of 

osseointegration, it has not obviated the dip. 
A more recent approach to increasing the 

speed of osseointegration has been to reduce 
surface contamination and to increase bio-adhe-
sion/surface retention of the clot.   This may be 
achieved by a combination of titanium particle 
blasting and acid etching of the surface followed 
by submitting it to electrochemical wetting to 
decrease surface tension enhance clot adhesion 
and bone deposition. By eliminating surface ten-
sion and overcoming bridging effects, electro-
wetting an implant allows blood and tissue fluids 
containing growth factors and other essential 
proteins to be drawn into intimate contact with 
its roughened surface. In vivo studies have dem-
onstrated that by placing ions on the ProActive® 
implant’s surface, an electrical charge is gener-
ated when contacting a patient’s blood, leading to 
greater clot stability and earlier bone deposition. 	

It is the purpose of this paper to present 
clinical cases where electro-wetted  implants 
have been placed and RFA values have dem-
onstrated no dip, but on the contrary, rises in 
values at  intervals of two and four weeks post 
insertion. These values suggest that the dip may 
be eliminated and replaced by a “bump” in osse-
ous healing which may allow for consideration 
to earlier restoration of these particular implants. 

CASE TREATMENTS
Patients were referred to a practice limited to peri-
odontics and dental implants for the replacement 
of missing or failing teeth. All received informed 
consent prior to the planned care. Immediately 
prior to the surgical procedure, patients rinsed 
and brushed with a 0.12% chlorhexidine mouth-
wash. Anesthesia was obtained using local infiltra-
tion with articaine 4% with 1:100,000 epinephrine 
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or articaine 4% with 1:200,000 epinephrine (Sep-
tocaine®, Septodont, Inc. New Castle, Delaware 
19720).  Full thickness flaps were elevated and 
the surgical area was fully visualized. Implant 
placement followed the  manufacturer’s protocol. 

Sites included both those that had completely 
healed following tooth extraction or where imme-
diate removal of a tooth had been performed. 
Following the preparation of the osteotomy, an 
implant whose surface had been micro rough-

Table 1:  Patient Information

 

	 Implant	 Patient	 Patient	 Insertion	 ISQ 1	 ISQ 2	 ISQ 1	 ISQ 2	 ISQ 1	 ISQ 2
	 ID	 Gender	 Age	 Torque	 Measurement	 Measurement	 Measurement	 Measurement	 Measurement	 Measurement
				    (Ncm)	 at Placement	 at Placement	 at 2 weeks	 at 2 weeks	 at 4 weeks	 at 4 weeks

	 1	 F	 68	 32	 80	 80	 84	 85	 NR	 NR

	 2	 F	 59	 32	 79	 82	 83	 85	 85	 85

	 3	 F	 70	 32	 70	 78	 78	 78	 76	 76

	 4	 M	 55	 32	 71	 75	 77	 80	 79	 79

	 5	 M	 69	 32	 72	 75	 72	 79	 79	 80

	 6	 M	 63	 32	 71	 71	 76	 72	 75	 77

	 7	 M	 63	 32	 58	 77	 75	 70	 77	 77	

	 8	 M	 52	 32	 75	 78	 85	 80	 85	 84

	 9	 M	 65	 32	 70	 80	 78	 80	 79	 79

	 10	 F	 62	 32	 65	 76	 76	 76	 77	 77

	 11	 F	 63	 32	 74	 79	 79	 80	 74	 76

	 12	 M	 55	 32	 66	 75	 71	 71	 70	 70

	 13	 F	 40	 32	 65	 66	 74	 76	 80	 80

	 14	 F	 69	 32	 77	 84	 85	 84	 85	 84

	 15	 M	 61	 32	 60	 66	 71	 71	 64	 65

	 16	 M	 53	 32	 60	 76	 73	 76	 72	 74

	 17	 F	 66	 32	 78	 78	 77	 82	 81	 82

	 18	 M	 55	 32	 65	 80	 79	 80	 NR	 NR

	 19	 M	 76	 32	 72	 77	 77	 77	 75	 75

	 20	 M	 76	 32	 75	 79	 80	 80	 79	 80

	 21	 F	 59	 32	 76	 81	 81	 81	 81	 81

	 22	 M	 62	 32	 76	 83	 84	 84	 86	 86

	 23	 M	 65	 32	 73	 73	 78	 78	 77	 77

	 24	 M	 68	 32	 74	 74	 81	 80	 80	 77

	 25	 F	 50	 32	 75	 75	 75	 80	 73	 77

	 26	 M	 48	 32	 75	 75	 75	 79	 73	 77

	 27	 F	 51	 32	 67	 67	 71	 72	 74	 73

	 28	 F	 51	 32	 67	 72	 72	 72	 64	 72
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ened by both blasting followed by acid etching 
and electro-wetting (Proactive®, Neoss, Harro-
gate, England) was fully seated and resonance 
frequency analysis (Osstell ISQ Instrument, Oss-
tell AB, Gothenburg, Sweden) was performed 
with values  recorded in both the buccal-lingual 
and mesial-distal directions. Any necessary bone 
augmentation was performed using a mineral-

ized allograft (LifeNet Health, Virginia Beach, Vir-
ginia) hydrated with recombinant platelet derived 
growth factor-BB (rh-PDGF-BB) (Osteohealth, 
Shirley, New York). Implant abutments made 
from polyetherether-ketone (PEEK), which came 
packaged with the implants, were placed and 
kept transgingival enabling RFA’s to be obtained 
at subsequent visits.  Suturing of the flaps was 

Figure 1a:  Pretreatment view of the maxillary left canine 
site in this healthy 53 year old healthy male. The tooth had 
been extracted 3 months prior to the implant being placed.

Figure 1b:  Conebeam radiograph reveals that the 
permanent canine will limit the length of implant 
placement. A mocked up rendition of a 4X7 mm implant is 
placed to determine its appropriateness.

Figure 1c:  Flap reflection of the site suggests good bone 
width for implant placement.

Figure 1d:  A smartpeg has been placed on the 4x7 mm 
implant at initial insertion. The insertion was 32 Ncm with 
ISQ readings of 60 in the buccal-palatal direction and 76 
mesio-distally.
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achieved using 6-0 expanded polytetrafluoroethyl-
ene (W.L. Gore & Associates. Flagstaff, Arizona). 

Postoperative management included the 
use of amoxicillin 875 mg twice daily for 7 days  
along with the use of 0.12% chlorhexidine glu-
conate mouthrinse  topically applied twice daily 
for at least the first 28 days.  If the patient was 
allergic to amoxicillin, then either clindamycin 

Figure 1e:  A 2mm titanium abutment will allow for 
transgingival suturing of the implant.

Figure 1f:  Two week healing with the smartpeg in place. 
The ISQ’s are now 73 in the buccal-palatal direction which 
has shown a substantial bump and 76 mesio-distally. 

Figure 1g:  Four week healing shows good soft tissue 
response. A bump from baseline is  still present with the 
ISQ’s now reading 72 buccal-palatally  and 74 mesio-
distally. 

Figure 1h:  Final radiograph suggests good crown margins 
and the implant just avoiding the impacted cuspid.

Figure 1i:  Clinical view of the final crown at 6 months 
following implant placement.
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150 mg taken four times daily for seven days 
or azithromycin 500 mg taken on the first day 
followed by 250 mg per day for the next four 
days was substituted.  For pain management, 
patients used ibuprofen 600-800 mg up to four 

times per day or acetaminophen with codeine 
# 3 taken every four-six hours if non-steroidal 
anti-inflammatory agents could not be taken. 

Suture removal took place at 14 ± 3 days 
post-implant insertion. At the time of the visit, 
RFA was repeated and recorded in the same 
directions as at the time of implant place-
ment. If a removable prosthesis was worn it was 
checked, adjusted, relined or replaced if neces-

Figure 2b:  The first premolar has vertical root fracture in 
addition to recent crown loss that make it untreatable. 

Figure 2c:  Extraction is performed and immediate 
placement of the implant is accomplished. The final 
insertion torque is 32Ncm. There is a 1 mm labial gap that 
will be subsequently grafted with FDBA combined with 
PDGF-BB. The smartpeg has been positioned and the ISQ 
values are 65 for buccal-palatal and 76 for the mesial-distal 
direction.

Figure 2d:  Suturing of the flap with 7-0 ePTFE was 
performed to further assist in graft containment.

Figure 2a:  Pretreatment clinical view of the maxillary right 
first premolar in this 62 year old whose medical history 
includes osteopenia. No medication is taken for this other 
than vitamin D and calcium.
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Figure 2e:  RFA values taken at the time of 2 weeks 
following implant placement. The ISQ is 76 for both buccal-
palatal and mesial-distal directions.

Figure 2f:  RFA values at 4 weeks are 77 for both the 
buccal-palatal and mesial-distal directions. Soft tissue 
healing has progressed favorably as well.

Figure 2g:  Clinical view of the final crown placement at 8 
months post surgery. The crown is screw retained with the 
soft tissue response being quite favorable.

Figure 2h:  Periapical radiograph of the seated final crown 
suggests good bone stability.

sary and lightly adherent plaque was removed 
by topical application of a 0.12% chlorhexi-
dine mouth rinse. The subsequent postopera-
tive visit was at 28 ± 3 days at which time RFA 
was repeated and recorded along with appli-
ance evaluation and plaque removal.  If RFA val-
ues remained stable or improved, impressions 
were taken for the final prosthesis was sched-
uled with the restorative dentist/prosthodontist.

RESULTS
The patients reported on here were a part of a 
larger group that was consecutively treated and 
all followed this protocol and  will be detailed in 
a subsequent paper. All had bone that could be 
categorized as type I-III, achieved an insertion 
torque of 25Ncm or better (average of 31.8)and 
had an ISQ reading of 58 or greater. The ISQ 
values were all obtained from the same Osstell 
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device. Table 1 summarizes the initial and sub-
sequent ISQ values along with insertion torques 
obtained for these implants. The accuracy of 
the Osstell is +/- 2 ISQ units 11 and so implants 
exhibiting increases in ISQ of 3 or greater in 
at least one direction with the other, remain-
ing at least stable, were considered significant 
and included. Figures 1a-i to 3a-i present sev-
eral representative cases amongst the group.

DISCUSSION
These case reports appear to indicate that 
an implant with a microroughened elec-
tro-wetted surface to achieve rapid clini-
cal healing. While no patients received 
restorations immediately, this did serve as 
the basis to further explore this possibility.

Efforts have traditionally focused on increas-
ing the speed of osseointegration by modify-
ing the macro and/or micro geometry of the 

Figure 3a:  Preoperative clinical view of the mandibular 
left first molar site in a 53 year old male who was a former 
smoker until one year prior.

Figure 3b:  Implant was placed into Type II bone to 32Ncm. 
ISQ values are 75 in the buccal-lingual direction and 78 in 
the mesio-distal direction.

Figure 3c:  Implant received a 4 mm PEEK healing 
abutment which was sutured transgingivally with 4-0 gut.

Figure 3d:  Radiograph of the placed implant.
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dental implant surface. While roughening an 
implant surface has enhanced osseointegra-
tion3,7, increasing the roughness of a surface 
may also create pits causing air to be trapped 
under a liquid layer preventing wetting. Fur-
thermore, the aspect ratio (height or depth of 
troughs or porosities in relation to their width 
or circumference) of the topography is critical 
as this may cause bridge formation resulting in 
a failure of a fluid to penetrate such features.12  

More recently, efforts have shifted toward sur-
face modifications in surface chemistry that 
would lead to greater reactivity. Manufacturing 
an implant in a nitrogen rich environment with 
subsequent storage in a solution of physiologic 
saline is one method that looks to enhance the 
chemical purity and retained surface energy of 
an implant’s surface to give it enhanced hydro-
philic properties13.  Baier14 has discussed that 
there is a correlation between biocompatibility, 

Figure 3e:  Smartpeg in place at 2 week post-op. ISQ values 
are 85 in the buccal-lingual and 80 in the mesial-distal 
directions.

Figure 3f:  Post-operative view of tissue healing at 4 weeks.

Figure 3g:  Smartpeg placed at 4 weeks. ISQ’s are 85 in the 
buccal-lingual and 84 in the mesial-distal directions.

Figure 3h:  Clinical view of the final crown placement at 4 
months post surgery. 
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Figure 3i:  Radiograph of the final crown suggests good 
maintenance of bone levels at 4 months post-placement.

bio-adhesion and surface tension or contact 
angle on a substrate or implant surface. By 
improving adherence of the blood clot to the 
implant’s surface, the process of healing may 
proceed more quickly, allowing for an implant 
to be placed into earlier function. If the dental 
implant’s surface could become more “reac-
tive” by increasing surface energy in the form 
of hydrophilicity and surface charge, it might be 
possible to accelerate the speed of bone-to-
implant contact.  In vivo studies have suggested 
that the shift from primary to secondary stabil-
ity takes place over approximately eight weeks 
for rough surface implants while chemical sur-
face modifications have reduced this further.15

Electro-wetting is a possible method that 
attempts to enhance the reactivity of a dental 
implant’s surface. The electro-wetting process 
on a titanium surface enables increased hydro-
philicity, maximizing the penetration of blood and 
its components, fibrin, complement and growth 
factors into the implant surface. This is achieved 
by an ionic surface treatment that creates an 
electrical charge on the implant surface dur-

ing placement and breaks down the interfacial 
surface tension between the blood and implant 
surface (Electro-wetting on Dielectric [EWOD]). 
The contact angle of such a treated implant is 
implant is 0°. Animal studies have corroborated 
this phenomenon with animal histology dem-
onstrating bone deposition outpacing resorp-
tion as early as 10 days.16  Removal torque 
was consistent with the histology since val-
ues were higher versus other implant surfaces 
as early as 10 days lasting up to 6 weeks.16  
While animal data serves as a good first step, 
this needs to be corroborated in humans.

These cases were all treated in a clini-
cian’s private practice and serve as initial clini-
cal evidence to corroborate the in-vivo animal 
data.  RFA has been used in practice as it is 
a noninvasive, safe method of obtaining objec-
tive information on healing to make the clini-
cal decision of when to provisionalize or load 
the implant. While these patients are only 28 
in number, they are a significant sample to say 
with confidence that this is simply not a chance 
finding but rather a consequence of enhanced 
conductive properties to this implant surface. 
The value of 3 ISQ was used to determine a 
bump in healing as the accuracy of the Oss-
tell machine is ± 2 units. What is interesting is 
that the vast majority of the sites retained this 
bump phenomenon at 4 weeks and that none 
demonstrated a dip from the baseline through-
out the 4 week time period. Furthermore, 
there needs to be controlled corroboration of 
whether the high level of surface conductiv-
ity coupled with a high value of early stability 
make these implants better candidates for rou-
tine immediate or very early provisionalization.

Several trends are worth noting in these 
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case reports. The majority of the bumps 
occurred in a buccal-lingual/palatal direc-
tion rather than mesiodistally and that this 
trend remained true for the majority of the 
implants at 4 weeks as well as at 2. This 
may relate to the higher ISQ values at inser-
tion at mesial and distal sites and there being 
a lower likelihood for an increase to have 
occurred. In those implants that were immedi-
ately placed, there appeared to be a trend for 
fixtures with high ISQ levels to decrease and 
low ISQ levels to increase over time (Table 1).

In conclusion, this preliminary observa-
tion from a clinical private practice is an excit-
ing finding. To our knowledge, no one else 
has reported on this nor has there been any in 
depth evaluation of its implication on clinical 
practice. It certainly suggests, at the very least, 
that this electro-wetted surface implant, when 
placed in a healthy patient, heals quite rapidly. 
Further study in larger controlled trials appear 
warranted to determine what is or are the exact 
reasons for this faster healing, if this could pos-
sibly translate to more frequently provisional-
izing/loading this implant either immediately or 
very early, i.e. at 2 weeks, with the risk of failure 
being less likely usher in an era of implant care 
that comes closer to meeting the desire of our 
patients to achieve final outcomes sooner. ●
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