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ABSTRACT 
Background: Implant selection has been highly emphasized in fully edentulous patients, where using 
slender diameter implants has become a central area of interest in dental implantology, mainly where 
patients have limited bone width and height. New developments in implant technology have 
demonstrated that these implants are as effective as broader implants and may be used for tooth 
replacement. 
Objectives: This systematically planned and executed article aims to discuss the difficulties involving 
complications in completely edentulous patients along with the success and failure rates of narrow 
diameter implants. 
Methods: Electronic databases, including but not limited to MEDLINE and Google Scholar, were 
searched for articles with standard protocol as per the “PRISMA guidelines”. The criteria for paper 
selection involved articles between 2020 and 2024, limited to peer-reviewed sources that dealt with 
the use of implants with lesser diameter in edentulous individuals. Nine papers were chosen from the 
initial search's 2035 results based on specific inclusion criteria. 
Results: The analysis shows a high overall long-term success rate of small-diameter implants (SDIs), 
ranging from 94.6% to 100%, with minimal marginal bone loss. Studies report cumulative survival rates 
such as 99.4% at a two-year follow-up and 97.7% over 55 months. Marginal bone loss was low, with 
some studies showing mean values of 0.15 mm after 24 months and 0.14 ± 0.39 mm following 
functional loading over 1–4 years. Additionally, patient satisfaction was high, with some studies 
reporting that 99% of patients maintained good soft tissue health, and prosthetic survival rates reached 
100%. The literature confirms that narrow implants are a viable solution for ridge resorption and for use 
in medically compromised patients. 
Conclusion: With much higher survival rates than conventional, large implants, small-diameter 
implants are a good and safe option for edentulous patients undergoing prosthetic rehabilitation. This 
review adds knowledge to the current debate about the appropriate approaches to dental 
implantology, discussing how thin implants can be used in treatment and possible drawbacks. 
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INTRODUCTION 

Implementing narrow-diameter implants in fully 
edentulous patients is now considered an 

essential topic in dental implantology (1). Thus, 
studying the effects of using narrow implants will 

be necessary as the need for tooth replacement 
remains high and as the options for efficient 

solutions that can operate without requiring much 

bone mass and height (2). 

Recent developments in implant design and 
surgical procedures have opened the way for 

applying narrow-body implants in clinical practice 
(3, 4). These implants can provide a good solution 

to patients who may not be good 

candidates for wider implants because of some 
anatomical considerations (5). According to the 

literature, there are no significant differences 
between narrow-diameter implants and their 

broader equivalents for the success rate, so that 

they can be recommended for functional and 
esthetic rehabilitation of edentulous patients (6). 

A rising body of literature endorses using narrow-
diameter implants in different circumstances. 
Research conducted on these implants has 

demonstrated that they can provide similar 
survival rates as other implants of a similar size 

(7, 8). For example, Badaró et 

mailto:Sultan_911@hotmail.co.uk


Sultan A. Alqahtani et al / The Use of a Narrow Implant with Edentulous Patients: A Systematic 

Review 

401| International Journal of Pharmacy Research & Technology | Jan - May 2025 | Vol 15 | Issue 1 

 

 

 

al. (2022) systematically reviewed several studies. 

They reported that the “survival rates” of the 

“NDIs” were more than 90 per cent at the five-
year follow-up (9). This finding is significant in 

light of the anatomical challenges presented by 
edentulous patients that disqualify them from 

using standard implants (9). 

 
In addition, the adoption of narrow-diameter 

implants in treatment planning has been found to 
cause fewer complications (10). Malheiros et al. 

(2022) noted that patients with narrow- diameter 
implants had lower rates of peri- implantitis and 

other complications than the standard implants 
(11). It is the least invasive surgical procedure, 

and more surrounding bone and soft tissue can be 

maintained during implantation (12). 

The use of implants with small diameters is not 
only restricted to the mandible since they have 

also been used in the maxilla (13). Walter et al. 
(2023) showed that installing narrow-diameter 

implants in the posterior maxilla improves implant 

stability and patient satisfaction (14). 
 

Besides such clinical factors as implant survival 
rate and success, a patient’s satisfaction level is 

also considered an essential marker of the overall 

effectiveness of dental implant treatment. Majid et 
al. (2024) also examined patient satisfaction levels 

after placing narrow- diameter implants in 
edentulous patients (15). This concurs with other 

studies indicating that patient-reported outcomes 
are paramount in dental implant studies (15). 

 
However, it is necessary to consider the 

shortcomings and possible adverse effects of 
applying narrow-diameter implants (16). A few 

investigations have expressed concern over the 

mechanical characteristics of such implants and 
have proposed that they are more vulnerable to 

fracture under conditions of high load bearing 
(17, 18). 

 

This present systematic review proposes to assess 
the credibility of using narrow-diameter implants 

in such scenarios, especially regarding their long-
term performance in implant success and failure 

rates as well as possible complications. The 
results will help to develop the discussion on the 

current state of knowledge about the methods 

used in dental implantology. They will also explain 
to clinicians the advantages and disadvantages 

of using 

narrow implants for treating edentulous patients. 

METHODS 
Study Design 

The standards of PRISMA-Preferred Reporting 

Items for Systematic Reviews and Meta- Analyses 
claim that this review systematically and 

systematically organizes and makes sense of the 
current knowledge. The purpose of this 

assessment is to provide the most recent data on 
the narrow-diameter implants by systematically 

reviewing the peer-reviewed articles that 

incorporate artificial intelligence in dental 
education and evaluating the quality of the 

selected articles using Newcastle-Ottawa Scale. 

Focused question 

Is it valid to use narrow-diameter implant with 
fully edentulous patient? 

PIO Framework 

P: In edentulous patients with reduced bone width
 and hight 

I:  the use of “narrow-diameter implants” O: 
lead to comparable implant survival rates and 

fewer issues during an extended period of 
observation. 

Search Strategy 

The study carried out a literature search on 
narrow implant with edentulous patients using 

MEDLINE, Google Scholar, and the Saudi Digital 
Library. A variety of keyword searches and 

combined them with appropriate Boolean 

operators were used, as follow : (("narrow 
diameter dental implants" OR "small diameter 

implants" OR "platform-switched narrow 
implants") AND ("primary implant stability" OR 

"marginal bone loss" OR "osseointegration" OR 
"implant complications" OR "implant survival rate" 

OR "implant success rate" OR "peri- implant 

mucosa" OR "bone density") AND ("edentulism" 
OR "full-arch prostheses" OR "full-arch 

rehabilitation")) 
 

("success rate" AND "peri-implant mucosa") OR 

("complication" AND "survival rate") OR ("conical 
dental implant-abutment connection" AND "dental 

implant platform switching") OR 
("osseointegration" AND "bone density") OR 

("fixed full-arch prostheses" AND "marginal bone 

loss") OR ("immediate loading" AND "full 
edentulism") OR ("small diameter" AND "implant") 

OR ("narrow diameter dental implants" AND 
"primary implant stability") 



Sultan A. Alqahtani et al / The Use of a Narrow Implant with Edentulous Patients: A Systematic 

Review 

402| International Journal of Pharmacy Research & Technology | Jan - May 2025 | Vol 15 | Issue 1 

 

 

 

Only publications released between 2020 and 

2024 were included in the October 2024 search. In 

order to classify the articles and remove 
duplicates, the references were imported into 

EndNote 21 software (Clarivate, Philadelphia, PA, 
USA) after the review has been prepared 

according to the recommendations of PRISMA. 

Inclusion and Exclusion criteria 

This systematic review’s inclusion criterion 

covered English-language research that: (1) peer-

reviewed journal articles; (2) had a reported 
systematic review, and observational studies; (3) 

had an integration of AI in the dental field of 

education; (4) scored at least 5 out of 9 on the 
Newcastle-Ottawa Scale (NOS). The study 

excluded reports, technical notes, conference 
abstracts, and papers that ignored ethical 

concerns with AI in dental education, and studies 
on various AI models. 

Data collection process 

To enhance reliability, two individuals (SA and 
MA) independently assessed titles and abstracts for 

review before obtaining full-text articles through 
electronic search. These papers were thoroughly 

evaluated to ensure that the inclusion and 

exclusion criteria were met, with minor 
discrepancies established through discussion. 

Quality assessment 

The review used Newcastle-Ottawa Scale (NOS) 

that involved rating of studies in terms of 

selection, comparability and outcome. Each study 
received up to nine stars, with a cutoff 

value of 5/9 or higher being adequate. Each study 

was assessed for quality and any disagreement 

was made through consensus. 

Data synthesis 

We provided tables that present the overall 
findings in the articles that we retrieved. Key 

information including authors, publication year, 
methodology, study location, population and 

quality assessment score. 

RESULTS 

In this systematic review, a total of 2035 articles 
were found from different sources such as, 1530 

from PubMed, 225 from Saudi Digital library, and 
280 from Google Scholar. Out of the 1065 studies 

that were screened, 1045 studies were excluded 

based on reasons that included lack of control for 
confounding factors, inadequate sample size and 

study limitations. Consequently, 20 papers were 
considered for the review process, and 2 papers 

were removed from the pool because the type of 
studies identified them incorrectly. Out of 18, 9 of 

them are excluded because of technical notes and 

reports, 9 of them were selected for the final 
analysis (Fig. 1). The studies conducted in these 

cases reveal a high cumulative survival rate of 
narrow-diameter implants for edentulous patients, 

and the overall success rate varies between 

94.6% and 100%. Additionally, the trials 
demonstrated that patients are content with 

edentulous instances that have been functionally 
and aesthetically repaired, and that narrow 

implants are possible in terms of marginal bone 

loss. 
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Figure 1: PRISMA CHART 

 

Table 1 lists previous research on using narrow- 

diameter implants in the edentulous population 
(19-28). The studies in the table differ regarding 

the research design and methodology, 
geographical location, and patient characteristics. 

They include prospective and retrospective studies 

emphasizing various types of narrow implants and 
their performance. Several investigations describe 

high cumulative survival rates of narrow implants. 
For example, one study described a cumulative 

survival rate of 99.4% for “narrow implants” with a 

2-year “follow-up”; another study described a 
“survival rate” of 97.7% with a “follow-up” of 55 

months. The studies continue to reveal a small 
amount of marginal bone loss in patients who 

receive narrow implants. For example, one of the 
studies pointed to 0.15 mm mean MBL (marginal 

bone loss) after 24 months, which indicates good 

osseointegration around implants. It is also said 
that the prosthetic 

survival rates are high; some studies have even 

revealed a 100% prosthetic survival rate when 
they were fixed with narrow implants. The studies 

presented in the paper focus on such aspects of 
care as well-maintained soft tissues and overall 

patient satisfaction. For instance, one study 

showed that 99% of the patients had good soft 
tissue health. Several investigations were made 

comparing narrow implants with standard 
diameter implants regarding implant failure and 

marginal bone loss, and It was shown that the 

two types of implants did not significantly differ 
from one another, which means that narrow 

implants can be used as an option in some clinical 
conditions. 

 
The study's findings lend credence to the 

application of “narrow-diameter implants” in 
various clinical settings, such as in the presence of 

ridge atrophy or when patients have medical 

contraindications, as an efficient and predictable 
way to restore lost function and 
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esthetics. The table shows a positive perspective 

on the employment of narrow implants for 

edentulous patients with high success rate, low 
complication rate, and good clinical results. 

 
The quality of the studies concluded in this 
review is quite high The majority of the studies are 

scored 7 or 8 out of 8 on the Newcastle- Ottawa 

Scale (NOS). This high quality is evidence of 
rigorous methodology and of important results 

concerning the prognosis and safety of the narrow 
diameter implants in the edentulous patients. For 

instance, Mifsud (2021) and Woo (2016) 
established a high level of patient satisfaction 

and only a negligible amount of marginal bone 

loss and thus confirmed the effectiveness of 
narrow diameter implants in the dental 

implantology treatment. Kolerman and others in 
their study reported 100% survival of 75 

immediately placed and repaired anterior 

mandibular implants following an 8-year follow-
up, which supports the possibility of this 

treatment plan for patients with hopeless teeth in 
this area. Marginal bone loss (MBL) averaged 1.68 

± 1.01 mm at the 8- year  follow-up, 

 with  smoking  status 
significantly impacting MBL, as smokers 

exhibited greater bone loss compared to non- 
smokers (2.98 mm vs. 1.23 mm). Additionally, 

complete papillae formation was achieved in 
only 13.3%  of cases,  highlighting  the 

challenges in aesthetic outcomes despite the 

high survival rates (19). 

 
Woo and his colleagues reported that that 

narrow-diameter implants with a conical 

connection can achieve a 100% survival rate in the 
posterior edentulous region, with only "0.14 

± 0.39 mm" of mean bone loss following 
functional loading throughout a follow-up period 

of 1–4 years. "−3.29 ± 0.50" was the mean 

Periotest value, indicating stable implants. 
Furthermore, the present study revealed no 

significant differences on bone loss according to 
various factors, thus suggesting that narrow 

implants could be a treatment option as an 
alternative to wider implants in certain clinical 

scenario (20). 

The effectiveness and high rate of success of the 
aforementioned treatment approach can be 

attributed to the 2-year follow up study that 
revealed 99.4% CSR of all the implants and 

98.5% CSR of the NDIs, facilitated by the use of 

3.3 mm titanium-zirconium NDIs coupled with the 
standard diameter implants in the 

immediate fixed full-arch rehabilitation. Also, there 

were no statistically significant differences 

between the four study groups in the overall 
mean ‘MBL-marginal bone loss,’ which was 

assessed at 0.51mm after one year of treatment 
and 0.73mm after two years of treatment. It is 

one of the approaches to a rapidly progressing 

treatment based on the study’s conclusions that 
patients with severely atrophied jaws should be 

equipped with narrow-diameter implants (21). 
 

In another cross-sectional study with standard 
length and short mini implants (MDI) in 

mandibular overdentures, the standard MDI group 

had a mean MBL of 0.338 mm and a success rate 
of 94.3% at the end of one year while the short 

MDI group presented a mean marginal bone loss 
of only 0.261 mm and a success rate of 92.6%. 

Short MDIs could be utilized for patients with 

highly resorbed alveolar ridges due to no 
significant differences in the MBL, survival, and 

success rates between the two study groups. Also, 
in terms of oral hygiene state, the short MDI 

group had more significant improvements than the 

conventional MDI group with lower plaque and 
bleeding scores (22). 

 
In their study on Clinical comparison of short mini-
implants (MDIs) for mandibular overdentures for 

patients with extremely resorbed alveolar ridges 

with standard length MDIs, Song et al., The two 
groups were then compared based on mean MBL 

and success rate; “the Short MDI group achieved 
a mean MBL of 0.261mm and a success rate of 

92.6% while the Standard MDI group achieved a 
mean MBL of 0.338mm and a success rate of 

94.3%”.Since there were no statistically significant 

differences between the two groups' MBL, survival, 
or success rates, it may be said that patients with 

little bone volume could benefit from short MDIs. 
However, the Short MDI group has better oral 

hygiene status in comparison with the Standard 

MDI group in regards to the plaque and bleeding 
indexes (23). 

The study by Swathi. Et al.,evaluated the early 
loading of narrow diameter implants' clinical and 

radiological characteristics in ten individuals with 

maxillary single edentulous spaces. According to 
the study's findings, the mean marginal bone loss 

after six months was 

-0.55 mm, which is expected and suggests that the 

participants maintained good peri-implant 
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cleanliness. Additionally, the improved papilla 

index scores showed that the gingival zenith's 

position and implant papillae height were 
unaltered, indicating no recession. The study 

evidence also confirms the hypothesis that narrow 
diameter implant installed in healed ridges provide 

satisfactory esthetic results (24). Mattos CF, et al., 

in their study authors prove that for patients with 
insufficient bone volume, extra-narrow-diameter 

implants (2.8 mm) can offer satisfactory 
masticatory function and aesthetics: The paper 

details a case in which the maxillary anterior area 
received two implants, which allowed achieving 

satisfactory functional and esthetic results. The 

studies indicate that these implants are an 
effective solution in cases when standard 

diameter implants cannot be placed because of 
inadequate bone mass. Further, the literature 

reveals that the success rate of narrow- diameter 

implants is as effective as standard implants and 
there is minimal marginal bone loss observed 

(25). 

 

This study aimed at evaluating the outcome and 

the prediction of immediately loaded screw-
retained implant-supported restorations placed in 

the fully edentulous lower arch utilizing miniature, 

low-profile OT Equator abutments. Based on the 
results, the prosthesis survival rate equaled 100% 

as there was no implant failure within one year, 
and the implant survival rate was 95.0%. 

Furthermore, the marginal bone loss was small at 
0.27 ± 0.14 mm over the same period, and 

statistical analysis confirmed that this was 

significant (p 
= 0.0001). Patient satisfaction increased 

significantly, as evidenced by the OHIP score 
dropping from 87.7 ± 6.0 prior to therapy to 
23.6 ± 1.2 after a year (26). 

 
According to the study, moderate atrophic 

edentulous moments can be treated with NDI (3.3 

mm) without the need for substantial bone grafting 
and within three years of follow-up, the results are 

positive. The All-on-Four treatment planning 
method that uses four implant in each arch fitted 

the patient well and positively impacted her social 
life and overall health. Additionally, a small 

amount of bone loss was seen surrounding the 

implants, indicating that the implants had good 
long-term stability and osseointegration(27). 

 
Lin IP, et al., in their study, which has been 

discussed above, the authors also mentioned that 
rehabilitating a broad edentulous posterior 

site (12–14 mm) with two small diameter implants 

is a feasible treatment option, particularly for 

patients with systemic diseases or ridge atrophy, 
as it eliminates the need for a lengthy bone graft 

procedure and improves plaque control due to 
improved prosthesis emergence profiles. The 

findings showed that the marginal bone around all 

the 12 implants remained stable and no more 
than 1 mm of resorption was noted during the 

follow-up time of up to 4 years. Furthermore, it 
was noted that the average buccal and lingual 

bone thickness were sufficient for implant 
placement which were 1.15mm and 1.86mm 

respectively hence confirming the implant 

integration (28). 

 

Thus, the aim of this systematic review was to 
assess outcomes of NDI placed in fully edentulous 

patient regarding implant success rate and 
possible issues. Nine articles were chosen from the 

initial 2035 retrieved articles in accordance with 

the systematic review's inclusion criteria. The 
results obtained show high overall implant survival 

rate of the narrow- diameter implants varying 
between 94.6 and 100%. 

The review highlighted several key points: 

● High Survival Rates: Narrow-diameter 

implants have shown to have very high survival 
rates, with most studies citing rates greater than 

90% over the mean time of 1 to 5 years. 

● Minimal Marginal Bone Loss: The reviews' 
featured research made it abundantly evident that 

narrower implants were the cause of the minimal 
bone loss that was seen; some of the studies even 

demonstrated that the mean bone loss over long-
term follow-up was less than one millimeter. 

● Patient Satisfaction: Patient satisfaction was 

excellent, and many patients who received narrow 
diameter implants reported an improvement in 

their quality of life in relation to their oral health. 
● Clinical Viability: Narrow implants were 

deemed suitable in several clinical situations such 

as in the presence of ridge atrophy, medically 
compromised patients, and ideal for restoration of 

function and form. 
● Fewer Complications: Because narrow- 

diameter implants are less intrusive and cause less 
damage to soft tissue and bone than normal 

implants, their adoption in treatment plans was 

associated with fewer problems. 
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A comprehensive evaluation and meta-analysis of 

comparative studies shows that "narrow- diameter 

implants" are a practical option for replacing 
missing teeth in the edentulous patient group. 

This review contributes to the 

ongoing discourse on best practices in dental 

implantology, emphasizing the potential benefits 

and limitations of narrow implants in clinical 
settings. 

 
Table 1: Study characteristics 

Author, 
year 

Study 
Design 

Sampl e 
Size 

Measurements 
Used 

locatio n 
Population 
characteris 

tic 

Follo w-
up 

Period 

 

Findings 
Qualit y 

 
 

 

 
 

 

 

Woo, 2016 

(20) 

 
 

 

 
 

 

P 

retrospectiv e 
clinical study 

e 

 
 

 

 
 

 
 

 
66 

 
 

 

 
 

 

 

X-ray, 
Periotest 

 
 

 

 
 

 
 

 
Korea 

 

 

Sixty-six 

individuals had 
a total of 98 

narrow 

implants 
inserted. The 

patients’ ages 
ranged from 

19 to 

76 years (37 

men and 29 
women) 

 
 

 

 
 

 

 

1–4 

years 

All the 
examined 

variables had 

no significant 

changes in 
bone loss. 

The increase in 
bone loss after 

functional 
loading was 

0.14 ± 0.39 

mm. Periotest 
bone stability 
was −3.29 ± 

0.50 after 4 
years. 

 
 
 
 
 

 
8 out 

of 8 - 
High 

 

 
 

 
 

 
 

 

 
 

 
 

 

Eskan, 2020 
(21) 

 

 
 

 
 

 
 

 

 
 

 

 

A 

Retrospecti 
ve Clinical 

Study 

 

 
 

 
 

 
 

 

 
 

 
 

 

42 

 

 
 

 
 

 
 

 

 
 

 
 

 

X-ray, Soft Tissue 
Health 

 

 
 

 
 

 
 

 

 
 

 
 

 

Turkey 

In this study, 
171 

implants, 
including both 

normal 

diameter 
implant and 

narrow 
diameter 

implant (NDI), 
were provided 

to 42 

consecutive 
patients. In 
line with the 

Straumann® 

Pro Arch 
concept, all 24 

maxillae 
and 19 

mandibles 

were restored 
using a fixed-

full arch 
prosthesis. 

 

 
 

 
 

 
 

 

 
 

 

 

55 

month s 

The survival 
rate was 

monitored for a 
total of 55 

months. Four 

implants were 
lost as a result, 

three in the 
maxilla and 

one in the 
mandible, for a 

97.7% overall 

implant survival 
rate. 

The findings of 

the 
investigation 

indicated that 
tilted and axial 

implants did 

not significantly 
differ in terms 

of implant 
survival. 
98.9% of 

patients had 

 
 
 
 
 
 
 
 
 
 
 

 
8 out 

of 8 - 
High 
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healthy soft 
tissues at 24 

months, and 
the average 

interproximal 
marginal bone 

loss was 0.15 

mm. Finally, 
the designed 

prosthesis had 
a 100% 

survival rate. 

 

 
 

 

 
 

 

 

Mifsud , 
2021 (22) 

 
 

 

 
 

 

Randomize d 
Controlled 

Trial 

 
 

 

 
 

 
 

 

15 

 
 

 

 
 

 

 

Clinical 
Assessment 

 
 

 

 
 

 

United 
States of 

Americ a 

 

 

Out of all the 
patients 15 

were placed in 
the STL 

implant group. 

For the rest of 
the patients, a 

delayed 
loading 

procedure was 
employed.. 

 
 

 

 
 

 

 

12 

month s 

Between 
baseline and 
three months 

and between 

baseline and 
twelve months 

following 
surgery, 

patients' overall 
satisfaction 

increased 

significantly 
(F2,44 = 

81.006, P 

<.001). 

 
 
 
 
 

 
8 out 
of 8 - 
High 

 

 
 

 
 

 

 
 

 
 

 

Fatih 
Mehmet, 
2021 (23) 

 

 
 

 
 

 

 
 

 
 

 

 
Prospective 

 

 
 

 
 

 

 
 

 
 

 

 
28 

 

 
 

 
 

 

 
 

 
 

 

 

X-ray, Clinical 
Assessment 

 

 
 

 
 

 

 
 

 
 

 

 
Turkey 

The study 
involved 28 

patients with 
an average 

age of 52, of 
which 37 jaws 

were rebuilt 

using fixed 
full- arch 

prosthesis 
supported by 

179 

implants. 

The frequency 

of 
comorbidities 

, cumulative 

survival rate 
(CSR), 

implant 
success, 

marginal 
bone loss 

(MBL), and 

that of the 

 

 
 

 
 

 

 
 

 
 

 

 
2 years 

Concerning the 
two year 

follow-up the 
measured CSR 

for the narrow 
implants was 

98.5% while 

the CSR 
estimated on 

all the implants 
was 99.4%. 

The 

mean between 
the eyes (MBL) 

measuring from 
the National 

DN level was 
0.63 mm at 

one year of 
follow-up and 

1.02 mm at 

two years. The 
gap was 

 
 
 
 
 
 
 
 
 

 
7 out 

of 9 - 
High 
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prosthesis 
component 

were also 
assessed. 

 
0.51 mm 
(mandible 

0.63 
mm/maxilla 

0.41 mm) at 
one year and 

0.73 mm 
(mandible 

0.90 

mm/maxilla 

0.43 mm) at 
two years. 

There was no 
statistical 

difference in 
the MBL 

between the 

loading process 
or the implant 

angulation.. 

 

 

 
 

 

 
 

 
 

 

Ping , 2022 
(24) 

 

 
 

 

 
 

 
 

 

 

Prospective 

 

 
 

 

 
 

 
 

 

 

06 

 

 
 

 

 
 

 
 

 

CBCT, 

Periapical 
Radiographs 

 

 
 

 

 
 

 
 

 

 

Taiwan 

 

 

 

After up to 4 
years follow 

up, the crestal 
bone status of 

twelve 

implants 
placed in six 

edentulous 
sites was 

evaluated 
using CBCT 

and periapical 

radiographs. 

 

 
 

 

 
 

 
 

 

 

4 years 

Hence, it made 
sense to place 

two implants of 
the narrow or 

standard 

diameter in the 
posterior area 

of a single 
edentulous site 

as wide as 12–
14 mm. 

They are most 
suitable for 

patients with 
ridge atrophy 

zones and/or 

systemic 
disorders. 

 
 
 
 
 
 
 

 
8 out 

of 8 - 
High 

 

 
 

 

 

Swathi, 
2023 (25) 

 

 
 

 

 

Prospective 
study 

 

 
 

 

 

 

10 

 

 
 

 
X-ray, Clinical & 

Radiographic 

Analysis 

 

 
 

 

 

 

India 

 

 
Ten patients 

with previously 

edentulous 
single 

maxillary 
anterior region 

 

 
 

 

 
6 

month s 

The final 

restoration was 

done after 
three months. 

The 
radiographic 

and clinical 

findings were 
assessed. 

Mean marginal 
bone loss: -

0.55 mm; No 

 
 
 

 
7 out 
of 8 - 
High 
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significant 
papilla 

recession 

 

 

 
 

 

 
 

 
 

 
 

 

Mahchouch e, 
2023 

(26) 

 

 
 

 

 
 

 
 

 
 

 

 
Prospective 

 

 
 

 

 
 

 
 

 
 

 

 
102 

 

 
 

 

 
 

 
 

 
 

 

X-ray, 
Osseointegrati on 

 

 
 

 

 
 

 
 

 
 

 

 
Algeria 

This 
prospective 

and 
comparative 

study was 

conducted on 
102 implant 

sites between 
December 

2016 and 

March 2021. It 

was split into 
two groups: 

Immediate 

implantation in 
both jaws 

including all 
sextants were 

48 cases and 

delayed 
implantation 

were 54 
cases. 

 

 
 

 

 
 

 
 

 
 

 

4 

month s 

 

 
 

 

 

 

did not obtain 
any rejection in 

the 2 
techniques. 

For immediate 
implantation: 

osseointegrati 

on (OI) was 
obtained 

especially at 4 
months for 

most of the 

implants. 

 
 
 
 
 
 
 
 
 
 

 
8 out 

of 8 - 
High 

 
 

 
 

 
 

 

 
 

 
 

 

Marco, 
2023 (27) 

 
 

 
 

 
 

 

 
 

 

 

retrospectiv e 

study 
retrospectiv e 

study 

 
 

 
 

 
 

 

 
 

 
 

 
12 

 
 

 
 

 
 

 

 
 

 
 

 

X-ray, OHIP Score 

 
 

 
 

 
 

 

 
 

 
 

 
Italy 

A total of 
sixty implants 

were given to 

twelve 
people. 

Patient 
follow-up 

lasted an 
average of 

15.8 months, 
with a range 

of 12 to 24 

months. Each 
patient 

received an 
OT Equator as 

a transitional 

abutment. 
Out of the 60 

implants 4 
were only 

fixated to the 
prosthetic 

structure 

 
 

 
 

 
 

 

 
 

 
 

 
1 year 

Two patients 
had a 95.0% 

implant 

survival rate, 
and three 

implants failed 
a year after 

loading. 

There were 
very few 

technical and 

biological 
issues, and no 

prosthesis 
malfunctioned 

during the 

experiment. 
One year 

following the 
first loading, 

the marginal 
bone level was 

0.32 ± 

0.2 mm. The 
OHIP was 
87.7 ± 6.0 

 
 
 
 
 
 
 
 
 

 

7 out 
of 8 - 
High 
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using Seeger 
system without 

using screws. 

 
before to 

therapy. At one 

year after 
therapy, the 

OHIP was 

23.6 ± 1.2. 

Plaque was 
observed in 5% 

of implant sites, 

while BOP was 
positive in 8% 

of the overall 
implant sites 

after implant 
loading for one 

year.. 

The observed 
statistically 

significant 
difference was 

64.1 ± 

7.2; p = 
0.0000. 

 

 

 
 

 

 
 

 
 

 

 
 

 
 

 

Ji-Ho Ahn, 
2024 (28) 

 

 
 

 

 
 

 
 

 

 

 

prospective 

, single- 

center, 
randomized 

controlled 
experiment 

that is 
single- 

blinded 

 

 
 

 

 
 

 
 

 

 
 

 
 

 

 

21 

 

 
 

 

 
 

 
 

 

 
 

 
 

 

 

X-ray, Soft Tissue 
Health 

 

 
 

 

 
 

 
 

 

 
 

 
 

 

 

Korea 

included seven 
of the twenty-

one patients 
who were split 

up into the 

following 
groups:“cont 

rol (BLT NC 
SLActive®; 

Straumann), 

experi- control 
group (CMI IS-

III 

Active® S- 

Narrow; 
Neobiotech), 

and the 
experimental 

group (CMI 

IS-III 

Active® 

Narrow; 

Neobiotech). 
In the full 

digital flow, 
two fixtures 

were inserted 

into each 
patient and 

provisioned 

 

 
 

 

 
 

 
 

 

 
 

 
 

 

 

1 year 

Excluding 
patients with 

low stability 
values n = 2, 

faulty fixtures n 

= 5 and 
dropout n = 1 

the successful 
implants within 

the patients 

completing the 
clinical 

procedures was 
100%. 

On the basis of 

overall mean 
and standard 

deviations for 
the control 

group, 

experimental 1, 
and 

experimental 2 
patient failure 

rate were 

recorded 
50.0%, 

42.9%, and 
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of 8 - 
High 



Sultan A. Alqahtani et al / The Use of a Narrow Implant with Edentulous Patients: A Systematic 

Review 

411| International Journal of Pharmacy Research & Technology | Jan - May 2025 | Vol 15 | Issue 1 

 

 

 
     

on the surgical 
day”. 

 
14.3%, 

respectively. 
Soft tissue, 

patient 
satisfaction, 

esthetic and 
marginal bone 

loss were not 

significantly 
different 

between the 
groups. 

 

● F(2,44) = 81.006, p < 0.001: This represents an ANOVA test result, indicating a statistically 
significant effect on patient satisfaction across three different time points. 
 

DISCUSSION 

The research articles included in this systematic 

review have pointed to the usefulness of NDIs in 
the treatment of edentulous patients particularly 

those with anatomical constraints, low bone 
volume. The survival rates observed in this 

review, which range from 94.6% to 100% as 
observed in many studies here, align with the 

findings who, in their meta-analysis, reported 

similar success rates (28). These findings 
establish NDI as a viable option to be adopted as 

with the standard diameter implant (SDIs) when 
effective solutions for patients exist with 

compromised bone anatomy. 

 
Mifsud 2021, presented a high level of patient 
satisfaction with immediate loading protocols for 

NDIs, which reinforces the evidence that NDIs can 

be used to enhance clinical outcomes without 
affecting patient comfort. This also agrees with 

the general literature on the need for a patient-
centered approach in implant dentistry. For 

example, immediate loading minimizes treatment 
time, which may contribute to an improved overall 

experience and quality of life for the patients. 

Woo (2016) and Eskan (2020) reported the 
evidence of minimum MBLs associated with NDIs: 

0.14 mm and 0.15 mm, respectively. These 
results correspond to the conclusion of 

researcher, who underlined that NDIs preserve the 

peri-implant bone and soft tissue (29). This is a 
very important feature in those cases where the 

procedure of bone augmentation is not possible. 
The mechanical stability of NDIs, also pointed out 

by works of Swathi (2023) and Fatih Mehmet 

(2021) provides evidence of their versatility for 
different clinical situations, like immediate  

loading  and  atrophic  ridge 

conditions. This amount of versatility further 

cements the findings of (30), who recommended 
the use of NDIs in anatomically demanding 

situations. 

Other essential areas of focus were the patient- 
reported outcomes. Marko, in 2023, reported 

significant improvements in the quality of life 

measured (OHIP) as supported (31, 32). 
Together, these studies suggest the contribution 

of NDIs in improving oral function and aesthetic 
satisfaction, which results in the overall 

satisfaction of the patient. Generally, high 

satisfaction is associated with improved 
compliance with treatment and long-term success. 

Patient feedback is, therefore, a very significant 
component of the assessment of implant 

outcomes. 

 

Despite these encouraging results, the reviewed 
studies also underlined some of the limitations of 

NDIs. In this respect, Ji-Ho Ahn (2024) and 

Mahchouche (2023) have indicated that although 
NDIs can achieve the same success rate as SDIs, 

their mechanical properties may pose a risk of 
complications in conditions of excessive loading. 

The findings revealed the importance of strict 

indications for patient selection and planning, as 
highlighted 

(30). For example, if a patient has a history of 

parafunction, higher occlusal forces will interfere 
with the long-term survival of the NDIs and 

thereby require the prescription of an occlusal 
guard or some other alternative. 

In addition, the studies of Ping (2022) and Marko 

(2023) represented well-rounded prosthetic 
planning where the load was well- distributed. The 

findings make clinicians aware of incorporating 
biomechanical assessments in 
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the treatment processes. Digital advances in 

CAD/CAM technologies have huge potential to 

further enhance the precision and success rate in 
NDI placements. 

Limitations 

The systematic review identified some limitations 
that could affect the generalization of its findings: 
1. Heterogeneity in Study Design: 

From randomized controlled trials to retrospective 

analyses, the methodologies used by included 
studies are quite different from one another, which 

can result in biases and problems regarding 
comparability. 
2. Short Follow-up Periods: 

All the studies had follow-up periods of more or 

less five years only, and this hinders being able to 
assess long-term efficacy and complications. 
3. Heterogeneity of the Patient Population: 

There would be variability in age, health status, 

and anatomic conditions of patients, influencing 

outcomes and generalization to larger populations. 
4. Limited Scope of Literature: 

The review excluded relevant data from non- 

English publications by focusing on studies 
published in English, hence not being 

comprehensive. 
5. Technological Variability: 

The implant design differences, surface 

treatments, and different surgical techniques in 
each study may affect the reproduction of the 

results in varied clinical settings. 

CONCLUSION 

NDIs showed a high survival rate with very few 

complications and significant patient satisfaction, 

hence presenting a viable alternative to traditional 
implants. However, clinicians should make 

judicious assessment of various factors related to 

the patient and procedural protocols for the 
optimization of results. Comprehensive treatment 

planning with biomechanical evaluations, as well 
as the integration of digital technologies, will 

provide additional predictability and longevity in 
the treatments of NDI. 

 
Long-term, multicenter, randomized controlled 

trials with uniform methodologies, along with 
research on NDI placement integrating advanced 

digital tools and patient-specific customization, as 
well as studies involving large populations and 

various implant systems, are essential to 

overcome the limitations of existing literature and 
expand knowledge on the 

potential and limitations of NDIs in 

contemporary dental practice. 

REFERENCES 

1. Valente. (2022). Narrow-diameter versus 
standard-diameter implants placed in 
horizontally regenerated bone in the 
rehabilitation of partially and completely 
edentulous patients: A systematic review. 
International Journal of Oral 
Implantology (Berlin, Germany), 15(1). 
https://pubmed.ncbi.nlm.nih.gov/35266 665/ 

2. Esposito, M., Grusovin, M. G., Felice, P., 
Karatzopoulos, G., Worthington, H. V., & 
Coulthard, P. (2009). Interventions for 
replacing missing teeth: horizontal and vertical 
bone augmentation techniques for dental 
implant treatment. Cochrane Database of
 Systematic Reviews. 
https://doi.org/10.1002/14651858.cd00 
3607.pub4 

3. Mobarak, M. H., Islam, M. A., Hossain, N., 
Mahmud, A., Md. Thohid Rayhan, Nishi, N. J., & 
Chowdhury, M. A. (2023). Recent advances of 
additive manufacturing in implant fabrication – A 
review. Applied Surface Science Advances, 18, 
100462– 

100462. 
https://doi.org/10.1016/j.apsadv.2023.1 00462 

4. Singh, A. B., Khandelwal, C., & Govind 
Sharan   Dangayach.   (2024). 
Revolutionizing healthcare materials: 
Innovations in processing, advancements, and 
challenges for enhanced medical device
 integration  and performance. 
Journal  of  Micromanufacturing. 
https://doi.org/10.1177/2516598424125 6234 

5. Geetha, M., Singh, A. K., Asokamani, R., 
& Gogia, A. K. (2009). Ti based 
biomaterials, the ultimate choice for 
orthopaedic implants – A review. Progress in 
Materials Science, 54(3), 397–425. 
https://doi.org/10.1016/j.pmatsci.2008. 06.004 

6. Misch, C. E. (2008). Implant body size: A 
biomechanical and esthetic rationale. 
ResearchGate, 164–165. 
https://www.researchgate.net/publicati 
on/292768998_Implant_body_size_A_bio 
mechanical_and_esthetic_rationale 

7. Nelson, C. (2011). Factors Affecting the 
Success of Dental Implants. InTech EBooks. 
https://doi.org/10.5772/18746 

8. Atieh. (2016). Survival of short dental 
implants for treatment of posterior partial 
edentulism: a systematic review. 

https://pubmed.ncbi.nlm.nih.gov/35266665/
https://pubmed.ncbi.nlm.nih.gov/35266665/
https://doi.org/10.1002/14651858.cd003607.pub4
https://doi.org/10.1002/14651858.cd003607.pub4
https://doi.org/10.1016/j.apsadv.2023.100462
https://doi.org/10.1016/j.apsadv.2023.100462
https://doi.org/10.1177/25165984241256234
https://doi.org/10.1177/25165984241256234
https://doi.org/10.1016/j.pmatsci.2008.06.004
https://doi.org/10.1016/j.pmatsci.2008.06.004
https://www.researchgate.net/publication/292768998_Implant_body_size_A_biomechanical_and_esthetic_rationale
https://www.researchgate.net/publication/292768998_Implant_body_size_A_biomechanical_and_esthetic_rationale
https://www.researchgate.net/publication/292768998_Implant_body_size_A_biomechanical_and_esthetic_rationale
https://doi.org/10.5772/18746


Sultan A. Alqahtani et al / The Use of a Narrow Implant with Edentulous Patients: A Systematic 

Review 

413| International Journal of Pharmacy Research & Technology | Jan - May 2025 | Vol 15 | Issue 1 

 

 

 

The International Journal of Oral & 
Maxillofacial Implants, 27(6). 
https://pubmed.ncbi.nlm.nih.gov/23189 281/ 

9. Maurício Badaró, Herdt, B., Bezerra, A., 
Schimmel, M., & Thais Gonçalves. (2022). 
Narrow-Diameter Implants for Partial Fixed and 
Removable Prostheses: A Systematic Review and 
Meta-Analysis. The International Journal of 
Prosthodontics, 35(6), 738–751. 
https://doi.org/10.11607/ijp.7782 

10. Hashemi, S., Shivasadat Tabatabaei, 
Kimia Baghaei, Fathi, A., & Ramin Atash. (2023). 
Long-Term Clinical Outcomes of Single Crowns or 
Short Fixed Partial Dentures Supported by Short 
(≤6 mm) Dental Implants: A Systematic Review. 
European Journal of Dentistry, 18(01), 097-103.  
https://doi.org/10.1055/s- 

0043-1771028 
11. Maurício Badaró, Marin, D., Pauletto, P., 
Thais Gonçalves, André Porporatti, & De, 
G. (2021). Failures in Single Extra-Short Implants 
(≤ 6 mm): A Systematic Review and Meta-
analysis. The International Journal of Oral & 
Maxillofacial Implants, 36(4), 669–689. 

https://doi.org/10.11607/jomi.8689 

12. Borges, G. A., Costa, R. C., Nagay, B. E., 
Magno, M. B., Maia, L. C., Barão, V. A. R., & 
Mesquita, M. F. (2021). Long-term outcomes of 
different loading protocols for implant-supported 
mandibular overdentures: A systematic review 
and meta-analysis. The Journal of Prosthetic 
Dentistry, 125(5), 732–745. 
https://doi.org/10.1016/j.prosdent.2020 

.04.017 

13. Walter, C., Keyvan Sagheb, Blatt, S., 
Klein, M. O., Herrmann, J., Kleinheinz, J., & 
Bilal Al-Nawas. (2023). Evaluation of the clinical 
safety and performance of a narrow diameter 
(2.9 mm) bone-level implant: a 1-year 
prospective single-arm multicenter study. 
International Journal of Implant
 Dentistry, 9(1). 
https://doi.org/10.1186/s40729-023- 00495-x 

14. Majid, O. W. (2024). Can narrow- 
diameter implants enhance patient- reported 
outcomes for mandibular implant-retained
 overdentures? Evidence-Based Dentistry, 
25(3), 131– 

133.   https://doi.org/10.1038/s41432- 
024-01017-3 

15. De Bruyn, H., Raes, S., Matthys, C., & 
Cosyn, J. (2015). The current use of patient‐
centered/reported outcomes in 

implant dentistry: a systematic review. Clinical 
Oral Implants Research, 26(S11), 45–56. 

https://doi.org/10.1111/clr.12634 

16. Rosa, A., Pujia, A. M., Angelis, R. D., & 
Arcuri, C. (2023). Narrow Implants and 
Overdentures in the Total Rehabilitation of 
Atrophic Edentulous Jaws: Review of Clinical
 Aspects with Meta-Analysis. 
Prosthesis,  6(1),  41–52. 
https://doi.org/10.3390/prosthesis60100 03 

17. Eik Schiegnitz, & Bilal Al‐Nawas. (2018). 
Narrow‐diameter implants: A systematic review 
and meta‐analysis. Clinical Oral Implants 
Research, 29(S16), 21–40. 
https://doi.org/10.1111/clr.13272 

18. Jung, R. E., Al‐Nawas, B., Araujo, M., 
Avila‐Ortiz, G., Barter, S., Brodala, N., Chappuis, 
V., Chen, B., De Souza, A., Almeida, R. F., Fickl, 
S., Finelle, G., Ganeles, J., Gholami, H., 
Hammerle, C., Jensen, S., Jokstad, A., 
Katsuyama, H., Kleinheinz, J., & Kunavisarut, C. 
(2018). Group 1 ITI Consensus Report: The 
influence of implant length and design and 
medications on clinical and patient‐ reported 
outcomes. Clinical Oral Implants Research, 
29(S16), 69–77. 
https://doi.org/10.1111/clr.13342 

19. Kolerman, R., Rabie, H. A., Sculean, A. 
D., Liat, C., Szmukler-Moncler, S., & Tagger-
Green, N. (2023). Immediate placement and 
restoration of implants combined with guided 
bone regeneration to rehabilitate the partially 
edentulous anterior mandible. A retrospective 
clinical study with an up to 8-year follow- up. 
https://doi.org/10.21203/rs.3.rs- 3076929/v1 

20. Woo, I.-H., Kim, J.-W., Kang, S.-Y., Kim, 

Y.-H., & Yang, B.-E. (2016). Narrow- 
diameter implants  with conical 
connection for restoring the posterior 
edentulous region. Maxillofacial Plastic and
 Reconstructive Surgery,  38(1). 
https://doi.org/10.1186/s40902-016- 0077-x 

21. Mehmet Akif Eskan, Uzel, G., & Yilmaz, S. 
(2020). A fixed reconstruction of fully edentulous 
patients with immediate function using an 
apically tapered implant design: a retrospective 
clinical study. International Journal of Implant 
Dentistry, 6(1). 
https://doi.org/10.1186/s40729-020- 00271-1 

22. Mifsud, D. P., Sammut, E. J., Degiorgio, 
J., Borg, P., Cortes, A. R. G., & Attard, N. 

https://pubmed.ncbi.nlm.nih.gov/23189281/
https://pubmed.ncbi.nlm.nih.gov/23189281/
https://doi.org/10.11607/ijp.7782
https://doi.org/10.1055/s-0043-1771028
https://doi.org/10.1055/s-0043-1771028
https://doi.org/10.11607/jomi.8689
https://doi.org/10.1016/j.prosdent.2020.04.017
https://doi.org/10.1016/j.prosdent.2020.04.017
https://doi.org/10.1186/s40729-023-00495-x
https://doi.org/10.1186/s40729-023-00495-x
https://doi.org/10.1038/s41432-024-01017-3
https://doi.org/10.1038/s41432-024-01017-3
https://doi.org/10.1111/clr.12634
https://doi.org/10.3390/prosthesis6010003
https://doi.org/10.3390/prosthesis6010003
https://doi.org/10.1111/clr.13272
https://doi.org/10.1111/clr.13342
https://doi.org/10.21203/rs.3.rs-3076929/v1
https://doi.org/10.21203/rs.3.rs-3076929/v1
https://doi.org/10.1186/s40902-016-0077-x
https://doi.org/10.1186/s40902-016-0077-x
https://doi.org/10.1186/s40729-020-00271-1
https://doi.org/10.1186/s40729-020-00271-1


Sultan A. Alqahtani et al / The Use of a Narrow Implant with Edentulous Patients: A Systematic 

Review 

414| International Journal of Pharmacy Research & Technology | Jan - May 2025 | Vol 15 | Issue 1 

 

 

 

J. (2020). Immediately loaded mini‐ implants 
supporting mandibular overdentures: A one‐year 
comparative prospective cohort study. Clinical 
Implant Dentistry and Related Research, 22(4), 
507–513. 

https://doi.org/10.1111/cid.12930 

23. Coskunses, F. M., & Tak, Ö. (2021). 
Clinical performance of narrow-diameter 
titanium–zirconium implants in immediately 
loaded fixed full-arch prostheses: a 2-year 
clinical study. International Journal of Implant 
Dentistry, 7(1). 
https://doi.org/10.1186/s40729-021- 00312-3 

24. Lin, I-Ping., Lai, E. H.-H., Chen, S.-H., 
Sun, T. C., Chang, J. Z.-C., & Sun, J.-S. 
(2021). Restoration of a wide edentulous 
posterior site with two small-diameter 
implants: Biologically-driven alternative 
treatment. Journal of the Formosan Medical 
Association, 121(7), 1295–1301. 
https://doi.org/10.1016/j.jfma.2021.09. 011 

25. Velvaluri Swathi, Kumar, N. K., R. Anitha, 
Deepthi Palachur, Sunder, S. S., & Sardhar 
Malothu. (2023). Clinical and Radiographical 
Evaluation of Immediate Loading of Narrow 
Diameter Dental Implants. Journal of Pharmacy 
and Bioallied Sciences, 15(Suppl 1), S333– S335. 
https://doi.org/10.4103/jpbs.jpbs_589_ 22 

26. Mahchouche, N. H., Alloun, N. F., & None 
F.Saoudi. (2023). Comparison of peri- implant 
modifications between immediate implantation 
and delayed implantation. World Journal of 
Advanced Research and Reviews, 18(1), 787–807. 
https://doi.org/10.30574/wjarr.2023.18 

.1.0682 

27. Montanari, M., Scrascia, R., Cervino, G., 
Pasi, M., Ferrari, E., Erta Xhanari, Koshovari, A., 
& Tallarico, M. (2020). A One-Year, Multicenter, 
Retrospective 

Evaluation of Narrow and Low-Profile 
Abutments Used to Rehabilitate Complete 
Edentulous Lower Arches: The OT Bridge 
Concept. Prosthesis, 2(4), 352–361. 
https://doi.org/10.3390/prosthesis20400 33 

28. Badaró, M., Herdt, B., Bezerra, A., 
Schimmel, M., & Gonçalves, T. (2022). Narrow-
Diameter Implants for Partial Fixed and 
Removable Prostheses: A Systematic Review and 
Meta-Analysis. The International Journal of 
Prosthodontics, 35(6), 738–751. 
https://doi.org/10.11607/ijp.7782 

29. Deeb,  J.  G.,  Reddy,  N.  G., 
Hopfensperger, L. J., Harris, A. L., & Sompop 
Bencharit. (2023). Same-Day Digital Dentistry 
Restorative Workflow for Single Immediate 
Provisionalization of Narrow-Diameter  
 Implants:   An 
Exploratory Prospective  Study. 
Prosthesis,  5(1), 197–207. 
https://doi.org/10.3390/prosthesis50100 15 

30. Assaf, A., Saad, M., & Hijawi, S. (2023). 
Use of narrow-diameter implants in the posterior 
segments of the jaws: A retrospective 
observational study of 2 to 

11 years. The Journal of Prosthetic Dentistry,
 130(6), 840–848. 
https://doi.org/10.1016/j.prosdent.2022 

.01.017 

31. Park, J., Shin, S., & Lee, J. (2023). 
Narrow‐diameter versus regular‐diameter dental 
implants for mandibular overdentures: A 
systematic review and meta‐analysis. Journal of 
Prosthodontics, 32(8), 669–678. 

https://doi.org/10.1111/jopr.13726 

32. Bishti, S., Tuna, T., Rittich, A., & 
Wolfart, S. (2021). Patient‐reported outcome 
measures (PROMs) of implant‐ supported 
reconstructions using digital workflows: A 
systematic review and meta‐analysis. Clinical 
Oral Implants Research, 32(S21), 318–335. 
https://doi.org/10.1111/clr.13846 

https://doi.org/10.1111/cid.12930
https://doi.org/10.1186/s40729-021-00312-3
https://doi.org/10.1186/s40729-021-00312-3
https://doi.org/10.1016/j.jfma.2021.09.011
https://doi.org/10.1016/j.jfma.2021.09.011
https://doi.org/10.4103/jpbs.jpbs_589_22
https://doi.org/10.4103/jpbs.jpbs_589_22
https://doi.org/10.30574/wjarr.2023.18.1.0682
https://doi.org/10.30574/wjarr.2023.18.1.0682
https://doi.org/10.3390/prosthesis2040033
https://doi.org/10.3390/prosthesis2040033
https://doi.org/10.11607/ijp.7782
https://doi.org/10.3390/prosthesis5010015
https://doi.org/10.3390/prosthesis5010015
https://doi.org/10.1016/j.prosdent.2022.01.017
https://doi.org/10.1016/j.prosdent.2022.01.017
https://doi.org/10.1111/jopr.13726
https://doi.org/10.1111/clr.13846

