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Randomized controlled trial

PURPOSE. To compare the clinical outcomes of single implants with sandblasted and 
acid-etched (SA, control group) surface versus implants with SA surface modified by pH 
buffering agent (SOI, test group).

MATERIALS AND METHODS. This study was designed as multicentre, split-mouth, rando-
mized controlled trial in partially edentulous subjects requiring at least two single im-
plant-supported crowns. A one-stage implant placement procedure was performed ac-
cording to the manufacturer’s instructions. Patients were randomized after implant site 
preparation. Eight weeks after implant placement, definitive impressions were taken. 
Four weeks later, definitive metal-ceramic or full-ceramic crowns were cemented or 
screw-retained, according to the investigator’s preference. Outcome measures were 
prosthesis and implant failures, complications, peri-implant marginal bone levels, implant 
stability quotient (ISQ), bleeding on probing (BoP) and plaque index (Pl).

RESULTS. Overall, 62 patients from nine centres were enrolled. Thirteen patients had 
dropped out at one year after loading so follow-up data from 49 patients with 98 implan-
ts were analysed. In the first 12 weeks of observation, two implants were lost, both in the 
SA group, this difference was not statistically significant (RR = 0.200 P = 0.296, 95% CI 
[0.0098, 4.0830]). No prosthesis failed up to one year after crown fitting. However, during 
the third and fourth weeks of measurement, loss of stability was observed in two implan-
ts in the SOI group and three implants in the SA group.  Mixed-effects modelling revealed 
a statistically significant difference in implant stability between groups (P = 0.011) over 
time, with slightly lower ISQ values in the SOI group (-0.65; 95% CI -1.14 to -0.15). No statisti-
cally significant differences in marginal bone levels were found between the SA and SOI 
groups at either implant placement (P = 0.411), prostheses fitting (P = 0.917), or 1 year after 
loading (P = 0.617). Likewise, there was no statistically significant difference in marginal 
bone loss between groups at any time point. At one year follow-up, there were no stati-
stically significant differences in bleeding on probing (P = 0.787) or plaque index (P = 
0.638).

CONCLUSIONS. The results indicate that both implant types can be successfully loaded. 
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INTRODUCTION
Today dental implants are one of the most common and effective procedures available to 
restore missing teeth1,2. Implant failures occur predominantly during the first year after im-
plantation2, and current research is therefore focussing on rapid osseointegration and pe-
ri-implant bone loss prevention3. Several surgical and prosthetic procedures are being inve-
stigated with a view to reducing marginal bone loss and maintaining peri-implant soft tissue 
health. These include platform switching, sealed implant-abutment connections, micro- and 
macro-implant designs, and various loading protocols2-6. Conventional loading seems to be 
associated with a lower incidence of implant failure than immediate loading3.
Several factors have been shown to significantly influence implant success rates and the 
degree of biological integration. These include surface roughness, which can be enhanced 
via various bioactive molecules, as well as sandblasting, acid-etching, anodizing or pla-
sma-spraying7-10. In 1986, the American Academy of Implant Dentistry defined osseointegra-
tion as a “contact established without interposition of nonbone tissue between normal re-
modelled bone and an implant entailing a sustained transfer and distribution of load from 
the implant to and within the bone tissue”11. With a view to increasing the bone-to-implant 
contact during healing time, and potentially increase the survival rate of implant, recent 
research has been conducted on enhancing the surface characteristics of implants, focu-
sing mainly on their micro- and nano-geometry12-14.
Nowadays, it is possible to modify the implant surface through mechanical, chemical and 
physical means, either alone or in combination with each other15. Recently, Osstem Implant 
(Osstem Global, Seoul, South Korea) released an implant with a sandblasted acid-etched 
surface modified with a pH buffering agent to create a so-called SOI surface with the aim 
of improving the osseointegration process16-18. A preliminary report concluded that implan-
ts with SOI surface can be successfully loaded early19. 
The purpose of this split-mouth, multicentre, randomized controlled trial was to compare 
clinical and radiographic outcomes of TSIII (Osstem Implant) implants with sandblasted 
and acid-etched (SA) surface versus identical implants with SA surface (Osstem Implant) 
modified by a pH buffering agent (SOI) in the rehabilitation of single implant-supported 
crowns, one year after loading. These two implants are identical in terms of shape, dimen-
sions and geometry, the only difference being the surface preparation. The SOI implant 
surface is hydrophilic, with higher wettability, compared to the SA surface. The null 
hypothesis was that there would be no difference between groups. This report was drafted 
according to the CONSORT statement guidelines for improving the quality of reports ran-
domised trials (http://www.consort-statement.org/).

MATERIALS AND METHODS
This study was designed as a spilt-mouth, multicentre, randomized controlled trial with 
blind outcomes assessment, with the exception of complications and failures, which were 
evaluated by the treating dentists. This study was conducted in accordance with the prin-
ciples outlined in the Declaration of Helsinki for Biomedical Research Involving Human 
Subjects, as amended in 2018, and registered with clinicaltrial.gov as number NCT04073654. 
The research protocol received ethical approval from the coordinating centre, located in 
Albania (protocol number 1/2018). Before starting any treatment, all the patients were duly 
informed about the nature of the study, and an informed written consent form for surgical 
and prosthetic procedures was obtained. Patients were to be enrolled and treated in ten 
public and private centres in Europe and South Africa between September 2019 and June 
2021.
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Inclusion/exclusion criteria
Any partially edentulous subject requiring at least two single implant-supported crowns, 
being at least 18 years old, and able to sign informed consent was screened for eligibility. 
Any type of bone location was included. However, bone volumes had to be sufficient to al-
low placement of implants at least 8.5 mm long and 3.5 mm wide in the anterior sectors 
and a minimum diameter of 4.5 mm for molars, with a minimal insertion torque of 30 Ncm. 
Post-extraction sockets or augmented bone were allowed if at least 4 months had passed 
from the extraction or augmentation procedures. Smokers were categorized as moderate 
(up to 10 cigarettes/day) or heavy smokers (more than 10 cigarettes/day), according to 
their declaration.
Patients were not admitted to the study if any of the following exclusion criteria applied:

	▬ general contraindications to implant surgery;

	▬ less than 4 mm of keratinized gingiva at the implant sites;

	▬ immunosuppression or immunocompromise;

	▬ irradiation of the head and/or neck in the previous 5 years;

	▬ uncontrolled diabetes;

	▬ pregnancy or lactation;

	▬ untreated periodontal disease;

	▬ poor oral hygiene and motivation (full mouth bleeding and full mouth plaque index higher 
than 25%);

	▬ addiction to alcohol or drugs;

	▬ psychiatric problems and/or unrealistic expectations;

	▬ acute infection or suppuration at the site intended for implant placement;

	▬ the need for any form of tissue augmentation at implant placement;

	▬ immediate post-extraction (implants could be placed after a 4-month healing period);

	▬ current or ongoing treatment with intravenous aminobisphosphonates;

	▬ referral only for implant placement and inability to follow up at the treatment centre;

	▬ participation in other studies precluding adherence to the present protocol.

Preoperative radiographs (periapical and/or cone-beam computed tomographs) were obtai-
ned for every potentially eligible patient to quantify bone volumes at the planned implant si-
tes. Patients having sufficient bone volumes to receive two single implants were invited to 
join the study and were duly informed. Only after they fully understood the nature of the 
study, including procedures, follow-up evaluations, and any potential risks involved, were they 
asked to join and sign informed written consent. In patients with more than two suitable im-
plant sites, operators were free to choose those sites with the most similar characteristics at 
the screening appointment, preferably non-adjacent. The implant sites selected were then 
coded as number 1 (the lowest according to the FDI World Dental Federation notation) and 
number 2 (the highest).

Clinical procedures
About 10 days prior to implant placement, all patients attended a professional oral hygiene 
session. All patients received prophylactic antibiotic therapy, either 2 g of amoxicillin 1 hour 
prior to the intervention, or clindamycin 600 mg 1 hour before implant placement if allergic to 
penicillin. All patients rinsed with 0.2% chlorhexidine mouthwash for 1 minute prior to any 
surgical procedure, and were treated under local anaesthesia using articaine with epinephri-
ne 1:100,000. Depending on the anatomy of the site and the clinician’s preference, either 
flapless or minimally invasive flap (crestal flap without vertical incisions) approach was per-
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formed (but the same in each patient). Implant sites were prepared during the same surgical 
session with taper drills (800-1200 RPM) and copious saline irrigation, following the drilling 
protocol recommended by the manufacturer (122 Taper kit, Osstem Implant), according to 
bone density; this was assessed during the drilling phase, and classed, based on the clinician’s 
experience, as either hard, normal or soft. Operators were free to choose implant lengths 
according to the clinical indications and their preferences. If possible, the two implants in 
each patient had to be the same length and diameter. Tapered TSIII implants with sandbla-
sted and acid-etched (SA) surface (SA group) or sandblasted and acid-etched surface modi-
fied with pH buffering agent (SOI group) were placed at bone level or slightly subcrestal, with 
a minimum insertion torque of 30 Ncm, following a one-stage protocol. If insertion torque was 
less than 30 Ncm, the implant was to be excluded for further ISQ measurements and left to 
heal undisturbed. In such case, the implant was submerged for 4 months.
After implant placement, appropriate multipegs (Hiossen, Englewood Cliffs, NJ, USA) were con-
nected to the implants, one at time, and the implant stability quotient (ISQ) was measured 
using resonance frequency analysis by means of IS3 Monitor device (Hiossen). Healing abut-
ments were connected to the implants with a finger driver, and flaps were closed with sutures. 
Ibuprofen 600 mg was prescribed to be taken as needed. Antibiotics (1 g of amoxicillin or clin-
damycin 600 mg if patients were allergic to penicillin) were administered twice a day for 5 days. 
The ISQ measurements were continued weekly for 8 weeks after implant placement and at the 
twelfth week. At each time, the healing abutments were unscrewed, appropriate multipegs 
were attached to the implants, one at time, and two measurements were made, namely buc-
copalatal and mesiodistal. Finally, after disinfection with 0.2% chlorhexidine and ultrasonic cle-
aning, the healing abutments were screwed back in place with a finger driver. Eight weeks 
after implant placement, definitive impressions were taken. Twelve weeks after implant place-
ment, definitive crowns were fitted. Implants were to be restored as single units. Investigators 
were free to deliver definitive metal-ceramic or full-ceramic crowns, which could be either 
cemented or screw-retained. Nevertheless, identical procedures and materials were to be 
used for both implants in each patient. Definitive crowns/abutments were screwed on accor-
ding to the manufacturer’s instructions, with a preload of 20 (mini platform implants) or 30 
(regular platform implants) Ncm. After 10 minutes, crowns/abutments were tightened again at 
the same torque. Occlusion was checked and oral hygiene instruction reinforced, if necessary. 
Periapical radiographs and intraoral pictures were taken at implant placement, definitive 
crown fitting (FIGS. 1A-D; 2A-D) and 1 year after loading (FIGS. 1E, F; 2E, F).
Primary outcome measures were implant and prosthesis failures, any complications, and 
implant stability quotient (ISQ).

	▬ 	Implant failure was defined as an implant rotating during abutment tightening/loosening, 
fracture, and/or any infection dictating implant removal or other mechanical complica-
tion rendering the implant unviable.

	▬ 	Prosthesis failure was defined as crown replacement for any reason.

	▬ 	Any biological (pain, swelling, suppuration, etc.) and/or mechanical (screw loosening, 
chipping of the ceramic materials, etc.) complication was also recorded.

Secondary outcome measures were, marginal bone levels (MBL), plaque index (PI) and blee-
ding on probing (BOP).

	▬ Peri-implant marginal bone level changes were evaluated on digital intraoral radiographs 
taken with the paralleling technique at implant placement (baseline), initial loading, and 
one year after loading. In the event of unclear radiographs, new radiographs were to be 
taken. A trained centralized outcome assessor (FMC) measured peri-implant marginal 
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FIGS. 1A-F: Implant placement (SOI group) (A); prosthesis fitting 3 months after implant placement (SOI 
group) (B); periapical radiograph at prosthesis fitting (SOI group) (C); 4-month follow-up (SOI group) (D); 
periapical x-ray one year after loading in SOI group (E); clinical photo one year after loading in SOI group (F)

E F

bone levels using dedicated software (DFW2.8 for windows, Soredex, Tuusula, Finland). 
The software was calibrated for every single image using the known implant length. If the 
full implant length was not displayed in the radiograph, the diameter at the implant neck 
was used for calibration. Measurements of the mesial and distal bone crest levels adja-
cent to each implant were made to the nearest 0.01 mm. Reference points for the linear 
measurements were the coronal margin of the implant collar and the most coronal point 
of bone-to-implant contact. Implants with bone up to the coronal margin of the implant 
collar were given a value of zero. Mesial and distal measurements of each implant were 
averaged, and means were calculated for each group.

	▬ ISQ values were recorded by blind outcome assessors using resonance frequency analy-
sis. Buccopalatal and mesiodistal measurements were taken and averaged, with the re-
sult being displayed by the device in ISQ units, ranging from 1 to 100. The ISQ values were 
recorded at the time of implant placement (baseline), weekly up to the eighth week, and 
then at the twelfth week after implant placement at the time of definitive crown fitting.
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	▬ Plaque index (PI), defined as plaque absent or present (0/1), and bleeding on probing 
(BoP), defined as absent or present (0/1), were recorded on six sites per tooth (three 
buccal and three oral sites) at one year after loading. Multiple implants were averaged 
at patient level and the data were expressed as percentages. 

A blind outcome assessor collected the data at each centre. An independent assessor, not 
previously involved in the study, evaluated the MBL from all centres blind (FMC).

Data analysis
Based on a previous, similar study reporting ISQ values of 71.2±4.07 for the conventional sur-
face and 74±4.68 for the modified surface18 a sample size of 65 implants per group was esti-
mated, given an effect size d = 0.6383489, α err prob 0.05, and power (1-ß err prob = 0.95). Due 
to the split-mouth design of the study, each patient provided both test (SOI) and control (SA) 

E F

FIGS. 2A-F: Implant placement (SA Group) (A); prosthesis fitting 3 months after implant placement (SA 
group) (B); periapical radiograph at prosthesis fitting (SA group) (C); 4-month follow-up (SA group) (D); 
periapical x-rays one year after loading in SA group (E); clinical photo one year after loading in SA group (F)

A

C

B

D
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implants. In order to avoid underpowered results due to possible drop-outs, 35 patients were 
added, taking the total sample size to 100 patients (200 implants). Each centre had therefore 
to place 10 test implants (SOI) and 10 control implants (SA) in 10 enrolled patients. 
Hence, ten computer-generated restricted randomization lists were created. Only one per-
son, not involved in the research, was aware of the randomization sequence and could have 
access to the randomization lists, which were stored on their password-protected laptop. The 
randomization codes were enclosed in sequentially numbered, identical, opaque, sealed en-
velopes. Envelopes were opened sequentially after both implant sites were prepared.
All data analysis was carried out according to a pre-established analysis plan by one of the 
investigators (DM) without knowing group allocation. Patient data were collected on an Excel 
spreadsheet (Microsoft Corporation, Redmond, Washington, USA). Implant failures, prosthe-
ses failures and complications (dichotomous outcomes) were compared between the 
groups using Fisher’s exact probability test. Paired t-tests were used for continuous va-
riables. A mixed-effects model was created to estimate differences among centres, consi-
dering patients as random effects and time and centre as fixed effects. The data are pre-
sented as mean ± standard deviation with 95% confidence interval (CI), and dichotomous 
variables are presented as frequency and percentage. P-values <0.05 were considered sta-
tistically significant.

RESULTS
Patients were to be recruited and treated at 10 different centres using similar procedures, 
and each centre was supposed to recruit and treat 10 patients (20 implants). However, one 
centre failed to recruit any patients (centre 5). The nine remaining centres were located as 
follows: three in Italy (MT, FG, LM), and one each in Albania (EX), Bulgaria (DE), Romania (MG), 
Switzerland (NW), South Africa (AdW) and Poland (LZ). Patients were assessed to establish 
their eligibility for the study, and only two centres (MT and EX) recruited 10 patients. Another 
centre (MG) recruited nine patients, two centres (NW and AdW) eight patients each, two cen-
tres (LM and LZ) six patients each, and the remaining two centres recruited three (DE) and 
two (FG) patients, respectively. Thus, a total of 91 patients were screened for eligibility, but only 
62 participants were consecutively enrolled in the trial by the nine participating centres. Re-
asons for not including 29 patients were: patients refused frequent check-up visits (18 patien-
ts), and the need for guided bone regeneration (11 patients). Of the 62 patients in the final 
sample, 23 were males and 39 females. 
Thirteen patients had dropped out by follow-up one year after loading (TABLE 1), so data from 
a total of 49 patients with 98 implants were analysed. Twenty-two deviations from the original 
protocol occurred at six centres, as reported in TABLE 2.
The mean age of the patients was 52.1±14.3 years. The majority, 66.1%, were non-smokers, with 
27.4% smoking up to 10 cigarettes per day and 6.5% more than 10 cigarettes per day. 
A total of 124 implants were placed, 55 in the upper and 69 in the lower jaw. The number of 
each size of implants is in the following study 19. All centres provided the same type of pro-
stheses in all patients except for one (Patient 2 at Centre 3 received one screw- and one ce-
ment-retained crown). Materials were similar in both groups. The majority of protheses were 
screw-retained in both SA and SOI groups (69.4% and 68.1%, respectively), and 56.5% of crowns 
were metal-free in both groups.
Two implants from the SA group were lost (at Centres 7 and 10, respectively), while no implant 
failed in the SOI group up to one year after loading; the between-group difference was not 
statistically significant (P = 0.4948). Both implants were lost (mobility without pain) between 
the third and fourth week, and immediately replaced. At Centre 7, the patient’s remaining (SOI) 
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TABLE 1 DROP-OUTS BY CENTRE

CENTRE 1 Patient 9 move to another city

CENTRE 2 None

CENTRE 3 None

CENTRE 4 None

CENTRE 6
Patient 3 did not return calls
Patient 4 did not return calls

CENTRE 7
Patient 6 was non-compliant and eventually dropped-out due to Covid-19 
(refused check-ups)

CENTRE 8 Patient 10 got tired of the follow-up

CENTRE 9
The centre originally enrolled six patients, but monitoring was less than 
optimal, and at the one-year follow-up only Patient 3 was examined

CENTRE 10 Patient 6 withdrew from the study due to one implant failure

TABLE 2 DEVIATIONS FROM THE ORIGINAL PROTOCOL

CENTRE 1
Patient 2: measurements at SA implant were suspended at week 4 (up to week 12) due to implant mobility (ISQ lower than 55)
Patient 7: measurements at SOI implant were suspended at week 3 (up to week 12) due to implant mobility (ISQ lower than 55)
Patient 9: measurements at both implants were suspended for 6 weeks at week 2 due to Covid-19 quarantine

CENTRE 2 None

CENTRE 3
Patient 2: received one screw- and one cement-retained crown
Patient 5: measurements at both implants were suspended for 6 weeks at week 2 due to Covid-19 quarantine
Patient 6: measurements at both implants were suspended for 6 weeks at week 2 due to Covid-19 quarantine

CENTRE 4 None

CENTRE 5 No patients recruited

CENTRE 6 None

CENTRE 7

Patient 6: measurements at SOI implants were suspended at week 1 (up to week 12) due to implant mobility (ISQ lower than 55)
Patients 1, 2, 3, 7 and 8: measurements were not taken at week 12 due to the prostheses having already been fitted
Patient 2: measurements were not taken at weeks 2 and 5 due to holidays
Patients 4 and 6: measurements were stopped at weeks 3 and 1, respectively, due to Covid 19 quarantine
Patient 5: measurements were stopped at week 1 due to IS3 malfunction

CENTRE 8 Patient 6: measurements at SOI implant were suspended at week 3 (up to week 12) due to implant mobility (ISQ lower then 55)

CENTRE 9
Patients 1-7: missed at least one appointment for different reasons unrelated to the study (e.g., forgetting the appointment, general health 
status, quarantine)
Patients 5 and 6: received splinted implant-supported restorations instead of single crowns

CENTRE 10
Patient 2: measurements at both implants were suspended for 2 weeks at week 4 due to Covid-19 quarantine
Patient 4: measurements at both implants were stopped at week 6 due to Covid-19 lockdown. Prosthesis delivery occurred 9 months from 
implant placement

implant continued to be monitored, while the patient from Centre 10 withdrew from the study 
at week 8. No prosthesis failed in either group up to one year after crown fitting (P = 1).
Overall, five complications were experienced, three in the SA group and two in the SOI group. 
The difference was not statistically significant (P = 1). At Centres 1, 7 and 8, slight horizontal 
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mobility was perceived manually in four implants (two in each group), but no implant rotation. 
Those implants were submerged and successfully osseointegrated and loaded at week 12, in 
line with the study protocol. The last complication was a screw loosening at one implant-sup-
ported crown in the SA group (centre 3), which occurred eight weeks after it was fitted. No 
other complications were observed one year after loading.
The baseline mean ISQ values were 76.57±7.54 (95% CI 74.69 to 78.44) in the SA group and 
75.92±7.69 (95% CI 73.89 to 77.73) in the SOI group. The mean ISQ values at 12 weeks were 
79.17±7.83 (95% CI 77.03 to 81.29) and 78.82±8.80 (95% CI 76.42 to 81.21) in the SA and SOI groups, 
respectively. Mixed-effects modelling revealed a statistically significant difference between 
groups (P = 0.011) over time, with slightly lower ISQ values for the SOI group (-0.65; 95% CI -1.14 
to -0.15); this data is presented in detail in a previous publication19.
Paired t-tests revealed no statistically significant differences in marginal bone level (TABLE 3) 
between SA and SOI groups at either implant placement (MBL IP), prostheses delivery (MBL 
PD), or one year after loading (MBL 1Y). Neither were between-group differences between MBL 
IP and MPL PD or MBL 1Y and MBL IP. At the one-year follow-up, no statistically significant 
differences were found between implants for either bleeding on probing or plaque index 
(TABLE 4).

DISCUSSION
This randomized controlled trial was designed to provide additional data to that published 
in a previous preliminary report19 on the clinical performance of Osstem TSIII implants with 
SA surface modified with pH buffering agent used for the rehabilitation of single im-
plant-supported crowns, as compared to the conventional SA surface. Thus far, few human 
trials have been conducted, and the majority of the literature is based on animal research. 
Since histological analysis on people is very difficult because of ethical guidelines, it is not 
possible to compare the outcomes of animal research with those in humans. However, 
some hold the opinion that a degree of surface modification can facilitate early osseointe-
gration20. One of the best documented implant surfaces in dentistry, involving a combina-
tion of physical and chemical procedures, specifically grit blasting with alumina and acid 
etching, has had long-term success20-23. However, modification techniques are in continuo-
us development with a view to improving surface roughness and establishing an environ-
ment favourable for osseointegration.
The efficacy of pH-buffered SA surface modification at enhancing osseointegration has been 
tested in a few in vitro studies24-26. Among those, Pae et al. assessed platelet adhesion and 
osteoblastic affinity between SOI and SA surfaces, demonstrating significantly higher osteo-
blast migration, platelet adhesion and activation on SOI implants26.
While the present trial did not reveal any clinically significant differences between SA and SOI 
groups, there was a statistically significant difference in terms of implant stability (ISQ) favou-
ring the SA surface. ISQ measurement may be affected by a number of factors, including but 
not limited to bone quality and quantity, even if the same implant and drilling techniques are 
employed. This creates doubt as to the clinical utility of ISQ measurements for evaluating 
implant stability, as pointed out in a study19.
Nonetheless, analysis of the data collected in the present study showed some bone remodel-
ling, and no implant failures in the SOI group one year after loading. Despite a lack of statisti-
cal significance, this indicates that SOI implants can be successfully osseointegrated. Our 
results are in line with those by both Chambrone27 and Buser23, neither of whom found stati-
stically significant differences between standard and modified implant surfaces.
The main limitations of the present study are the discontinuation in measurements due to 



Comparison of two different implant surfaces

38 Clinical Trials in Dentistry 2023;05(3):29-39

TABLE 3 MEAN MARGINAL BONE LEVELS (MBL) AND DIFFERENCES BETWEEN AND WITHIN GROUPS

SA group 
(n = 24 patients)

SOI group 
(n = 25 patients)

Difference P-value

Mean MBL at implant 
placement (MBL IP)

0.02±0.04 
(95% CI 0.01 to 0.03)

0.03±0.13 
(95% CI 0.00 to 0.07)

0.01±0.12 
(95% CI -0.02 to 0.04)

0.411

Mean MBL at prostheses 
delivery (MBL PD)

0.15±0.32 
(95% CI 0.06 to 0.24)

0.15±0.24 
(95% CI 0.08 to 0.21)

0.00± 0.26
(95% CI -0.07 to 0.07)

0.917

Mean MBL at 1 year after 
loading (MBL 1Y)

0.24±0.37 
(95% CI 0.14 to 0.35)

0.21±0.29 
(95% CI 0.13 to 0.29)

0.02 ±0.22 
(95% CI -0.08 to 0.04)

0.617

Mean difference between 
MBL IP and MBL PD

0.13±0.32 
(95% CI 0.05 to 0.22)

0.11±0.17 
(95% CI 0.06 to 0.16)

0.02±0.2 
(95% CI -0.07 to 0.03)

0.664

Mean difference between 
MBL IP and MBL 1Y

0.22±0.35 
(95% CI 0.12 to 0.32)

0.17±0.25 
(95% CI 0.10 to 0.24)

0.05±0.23 
(95% (-0.11 to 0.01)

0.414

TABLE 4. MEAN BOP AND PI VALUES RECORDED AT ONE YEAR AFTER LOADING

SA group 
(n = 24 patients)

SOI group 
(n = 25 patients) Difference P-value

Mean BoP 1 year after loading
0.11±0.19

(95% CI 0.05 to 0.16)
0.12±0.20 

(95% CI 0.06 to 0.18)
0.01±0.15

(95% CI -0.03 to 0.05)
0.787

Mean PI 1 year after loading
0.13±0.19 

(95% CI 0.08 to 0.19)
0.12±0.18 

(95% CI 0.06 to 0.17)
0.01±0.11

(-0.04 to 0.02)
0.638

Covid-19-related disruption, and the short follow-up. Nevertheless, both groups were affected 
in equal measure due to the split-mouth design of the study. Furthermore, both implant sur-
faces were evaluated under real clinical conditions, and the results should therefore be ge-
neralisable to a wider population with similar characteristics. However, further studies are 
needed to assess the possible benefits of this new surface in more complex cases (e.g., gui-
ded bone regeneration, immediate implants, compromised patients, poor bone quality).

CONCLUSIONS
The results of this trial suggest that implants with a surface modified with pH buffering 
agent (SOI) can be safely used for supporting single crowns. Further studies are needed 
to evaluate the performance of this novel implant surface in complex cases.
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