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ABSTRACT
Aims: To assess the success rate and implant stability changes 
of narrow dental implants (NDIs) during the osseous healing 
period. 

Materials and methods: This prospective observational 
clinical study included 21 patients with narrow alveolar ridge 
of restricted mesiodistal interdental span who received NDIs. 
The alveolar ridge width was determined by the ridge mapping 
technique. Implant stability was measured using Periotest® M 
immediately after implant insertion then after 4 weeks, 8 weeks 
and 12 weeks postoperatively. The outcome variables were 
success rate and implant stability changes during the healing 
period. The statistical analysis included one-way analysis of 
variance (ANOVA) and Tukey’s multiple comparisons test, 
values < 0.05 were considered statistically significant.

Results: Twenty-one patients received 54 implants, the 
success rate was 92.6% (50/54). The mean ± SD periotest value 
(PTV) was significantly increased at 4 weeks (7.62 ± 6.39 PTV) 
compared with primary stability (1.48 ± 3.16 PTV), at 8 weeks 
(4.46 ± 4.45 PTV). It significantly decreased compared with that 
at 4 weeks and at 12 weeks (1.82 ± 3.22 PTV); it decreased 
significantly compared to that at 8 weeks. 

Conclusion: Narrow dental implants have a high early success 
rate. The implant stability during the healing period drops sig-
nificantly in the first 4 weeks postoperatively and then increases 
steadily in the following weeks to reach to a level close to that 
of primary stability after 12 weeks.

Clinical significance: Narrow dental implants are indicated in 
cases of insufficient alveolar bone width obviating the need for 
bone augmentation and reduced interdental space such as in 
cases of congenitally missing teeth or after orthodontic treat-
ment. Knowledge of the stability changes during the osseous 
healing period enables the clinicians to determine the optimum 
time for functional loading.
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INTRODUCTION

Alveolar bone atrophy often presents a significant 
obstacle to achieving successful oral rehabilitation with 
endosseous implants, it is suggested that a minimum 
thickness of 1–1.5 mm of bone should remain on both 
buccal and lingual/palatal aspects of implants to ensure 
a successful outcome.1

Several advanced surgical techniques have been 
reported to augment horizontal dimension, such as 
osteotomies,2 crestal expansion techniques,3 autogenous 
bone,4 guided bone regeneration (GBR),5 and distraction 
osteogenesis,6 these procedures offer good results in 
implantology, but they are not without complications,7 
the associated inconveniences are increased morbidity, 
longer healing times, and infection secondary to wound 
dehiscence or membrane exposure.8

In patients with deficient crest width, the utilization 
of narrow dental implants (NDIs) constitutes a technical 
treatment alternative, they have been approved for long-
term use in 1997 by the FDA. The main indications of 
NDIs are insufficient alveolar bone width obviating the 
need for bone augmentation9 and reduced interdental 
space such as in cases of congenitally missing teeth or 
after orthodontic treatment.10 Narrow dental implants 
are one piece titanium screw with a ball-shaped head for 
denture stabilization or square prosthetic head for fixed 
applications, and they protrude over the gum surface 
when they are placed into the bone.11

Implant stability is an essential condition for the suc-
cessful clinical outcome of implants; it can be defined as 
the capacity to withstand loading from axial, lateral, and 
rotational directions.12,13 Primary stability mostly occurs 
from mechanical attachment with cortical bone, whereas 
secondary stability offers biological stability through 
bone regeneration and remodeling.14

To the authors’ knowledge, there are no studies that 
assess NDIs stability changes during the osseous healing 
period; therefore, this study aimed to assess the stability 
changes of NDIs immediately after insertion (primary 
stability) and after at 4 weeks, 8 weeks and 12 weeks  
(secondary stability) postoperatively and their success 
rate. 
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MATERIALS AND METHODS

This prospective observational clinical study included 
21 patients, who attended the Department of Oral and 
Maxillofacial Surgery at the College of Dentistry, Univer-
sity of Baghdad, for dental implant treatment of missing 
teeth during the period extending from November 2017 
to November 2018.

The inclusion criteria were medically fit patients ≥ 18 
years of age including both genders presenting with 
narrow alveolar ridges (3–4 mm) or restricted mesiodistal  
interdental span and adequate vertical bone height. 
Patients were excluded from the study when they had 
signs of infection in the proposed implant zone, parafunc-
tional habits such as severe bruxism and clenching, or 
local limitations such as inadequate inter-ridge distance 
or insufficient vertical bone height.

The study was approved by the institutional review 
board, and every patient was informed about the proce-
dures and the nature of the study, and those who agreed 
to participate signed informed consent.

The ridge width of the proposed implant site was 
determined by the ridge mapping technique described by 
Wilson in 1989,15 using bone caliper after administration 
of local anesthesia, two measurements were taken at each 
implant site; at 3 mm and 6 mm from the crest of the ridge.

A three-sided mucoperiosteal flap was reflected to 
expose the alveolar bone. The implant site preparation 
and installation of the NDIs (SlimLine, Dentium Co., Ltd., 
Korea) proceeded as per the manufacturer instructions. 
The drilling was performed at a speed of 600–800 rpm  
and torque of 35 N/cm under copious irrigation. Bone 
quality was determined subjectively by cutting torque 
perceived by the operator and classified into one of four 
types of bone quality (types 1 to 4). According to Lekholm 
and Zarb,16 the implants were installed using a rotary 
method (Fig. 1) set at 50 rpm and torque of 35 N/cm; The 

final seating was achieved with manual driver or ratchet. 
After implant placement, primary stability was measured 
using Periotest® M (Medizintechnik Gulden, Germany)
(Fig. 2), two repeated measurements were obtained for 
each implant and the mean of these two readings was 
recorded as a Periotest value (PTV). 

Patients were instructed for follow up visits at  
4 weeks, 8 weeks and 12 weeks postoperatively in which 
implant stability was measured using Periotest® M in the 
same manner described in primary stability measure-
ment. The implant stability measured at the 12th week 
was considered as the secondary stability. The patients 
were referred for final prosthesis construction after the 
end of the follow-up period (12 weeks).

The outcome variables in this study included the 
implant stability immediately after insertion (primary 
stability), at 4 weeks, 8 weeks and 12 weeks (secondary sta-
bility) postoperatively to determine the pattern of implant 
stability changes, and the success rate of dental implants; 
success was defined as implants that were clinically stable, 
pain free with no exudates after 12 weeks postoperatively.17

Descriptive statistical analysis included calculation of 
mean ± standard deviation (SD) and inferential analysis 
included using one-way analysis of variance ANOVA 
and Tukey’s multiple comparisons test, values <0.05 were 
considered statistically significant.

RESULTS

Twenty-one patients with a mean age (± SD) of 40.8 (± 16.7)  
years participated in this study, and they consisted of 9 
males (42.9%) and 12 females (57.1%). The mean width of 
the alveolar ridge measured by ridge mapping was 0.3 (± 
0.7) mm at 3 mm from the crest of the ridge (range 0–4 mm)  
and 3.8 (± 0.9) mm at 6 mm from the crest of the ridge 
(range = 2–5 mm).

The patients received 54 NDIs; 44 implants were 
inserted in 16 patients who had a narrow alveolar ridge, and 
10 implants were placed in 5 patients who had restricted 
mesiodistal interdental distance. Thirty implants (55.6%) 
were inserted in the maxilla; 24 in the anterior region 
and 6 in the posterior region, and 24 implants (44.4 %)  

Fig. 1: A clinical view showing installation of dental implant  
by rotary method

Fig.2: A clinical view of measuring primary implant stability 
using Periotest® M (Medizintechnik Gulden, Germany)
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were installed in the mandible; 14 in the anterior region 
and 10 in the posterior region. The length and width of the 
dental implants used in this study are shown in Table 1. 
The most frequent types of alveolar bone quality encoun-
tered in this study were types 3 and 2 (Table 2).

At the end of the healing period, 50 implants were 
stable and successfully osseointegrated and fulfilled 
the criteria of success producing survival rate of 92.6%. 
Four implants failed during the first follow-up period  
(4 weeks); implant failure was encountered in 3 cases with 
type 1 bone quality and 1 case with type 4 bone quality.

The mean PTV (± SD) of the successful dental implants 
(n = 50) significantly increased at 4 weeks compared with 
that at the implant insertion, at 8 weeks it decreased signifi-
cantly compared with the measurements at 4 weeks and at 
the end of the follow-up period (at 12 weeks), the mean PTV 
decreased significantly compared with that at 8 weeks. The 
difference between the mean PTV at surgery and at 12 weeks 
was statistically non-significant (Table 3). 

DISCUSSION

This study aimed to assess the success rate and implant 
stability changes during the healing period of NDIs 

inserted in a narrow alveolar ridge or cases of restricted 
interdental space. 

The ridge mapping technique has been reported in the 
literature to be a reliable and convenient method to assess 
the alveolar ridge width and the suitability of potential 
implant sites.15,18-20

Quantitative methods including resonance frequency 
analysis can yield valuable information to measure 
implant stability.21 Periotest® M was used in this study 
because of the single body design of NDIs which pre-
cludes connecting a transducer and using resonance 
frequency analyzer. Oh et al.22 found that Periotest® was 
as reliable as resonance frequency analysis in measuring 
implant stability and they reported no difference between 
the two methods. 

Dental implant stability measurement during the 
healing period demonstrated a significant decrease in 
stability after 4 weeks compared to primary stability 
followed by a significant increase at 8 weeks postopera-
tively. This pattern of implant stability changes during 
the healing period is supported by other studies that 
observed a reduction in implant stability 3–4 weeks after 
implant insertion followed by improvement in stability in 
the following weeks, this stability reduction corresponds 
with the bone remodeling process   marked by bone 
resorption stage that takes place during the early period 
after implant insertion.23,24

Other studies, however, found that implant stability 
either remains constant or even increases during the early 
weeks after implant insertion.25,26 At 12 weeks the implant 
stability increased to become close to that of primary sta-

Table 1: Distribution of dental implants according to diameter and length

Implant diameter/mm
Implant length (mm)

Total (%)8 10 12
2.0 1 3 2 6 (11.1)
2.5 1 9 15 25 (46.3)
3.0 2 11 10 23 (42.6)
Total (%) 4 (7.4) 23 (42.6) 27 (50) 54 (100)

Table 2: Types of bone quality
Bone type Number (%)
Type 1 12 (22.2)
Type 2 18 (33.3)
Type 3 19 (35.2)
Type 4 5 (9.3)
Total 54 (100)

Table 3: Summary of the differences in mean implant stability at 4 time intervals
Implant stability Mean (± SD)/PTVs p value
Primary stability 1.48 (±3.16) 0.0001 (S)a

At 4 weeks 7.62 (±6.39)
At 8 weeks 4.46 (±4.45)
At 12 weeks (secondary stability) 1.82 (± 3.22)
The difference in implant stability
Between implant stability at 4 weeks and primary stability
Between implant stability at 4 weeks and at 8 weeks

Mean difference/ PTV
6.14
–3.16

p ≤ 0.0001 (S)b

p ≤ 0.0001  (S)b

Between implant stability at 8 weeks and at 12 weeks –2.64 p ≤ 0.0001 (S)b

Between the stability at 12 weeks and the primary stability 0.34 p > 0.05 (N.S)b

aOne-way ANOVA for repeated measures
bTukey’s multiple comparisons test
S significant
NS nonsignificant
PTV periotest value
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bility which is in keeping with other studies.27,28 To note, 
all the aforementioned studies addressed the implant 
stability changes in implant diameter ranging from 3.3 to 
4.8 mm which is larger than that presented in this study. 

Low PTVs indicate high stability while high values 
indicate low implant stability. Meredith21 reported that 
implants that reached a value of –5 to +5 PTVs had a suf-
ficient level of stability. Bilhan et al.29 suggested that posi-
tive values should alert the clinicians to take additional 
precautions such as unloading until implant stability is 
regained or check for trauma or infection.

Studies assessing NDIs have reported implant success 
and survival rates similar to those obtained with larger 
diameter implants. Sierra-Sánchez et al.30 and  Sohrabi et al.31  
concluded that NDIs represented a predictable treatment 
option with clinical outcome and survival rate that was 
similar to regular implants. According to the results of 
this study, the early success rate obtained was 92.6%, 
many authors reported that the survival rate of implants 
with a diameter of < 3 mm was higher than 90% with a 
follow-up time between 1 year and 11 years.32-35

Four implants (7.4%) were lost during the first 4 weeks; 
three of which were inserted in type 1 bone quality. This 
bone type is almost all cortical and the capacity of regen-
eration is impaired because of the poor blood supply.36 
Some studies such as Alsaadi et al. in 200737 suggested 
that type 1 bone was more likely to cause failure in 
implant treatment, while Turkyilmaz and McGlumphy38 
reported better success rate in type 1 bone.

This study is limited in its observational design, small 
sample size and short follow-up period that does not 
include a long-term assessment of the implant success 
or complications after the fabrication of the prostheses 
and functional loading.

CONCLUSION

Narrow diameter implants are indicated in cases of 
narrow alveolar ridges and restricted mesiodistal dis-
tance with high early success rate. During the healing 
period, implant stability drops significantly in the first  
4 weeks postoperatively and then increases steadily in the 
following weeks to reach a level close to that of primary 
stability after 12 weeks.

CLINICAL SIGNIFICANCE

Narrow dental implants are indicated in cases of insuf-
ficient alveolar bone width obviating the need for bone 
augmentation and reduced interdental space such as in 
cases of congenitally missing teeth or after orthodontic 
treatment. Knowledge of the stability changes during the 
osseous healing period enables the clinicians to deter-
mine the optimum time for functional loading. 
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