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Aim: Dental implants are a popular treatment option for patients with one or more missing teeth. With the
increase in dental implant treatments, the complications encountered have increased. Therefore, it is very
important to plan the implant by evaluating the anatomy of the area where the implant will be placed in
three dimensions with cone beam computed tomography (CBCT). The aim of this study is to evaluate the
prevalence of implant complications seen in CBCT after implant applications.

Material and Methods: CBCT images of 500 patients obtained for different dental reasons were examined;
among these, 300 dental implant images were evaluated retrospectively in terms of complications. The
number, location and type of identified complications (perforation in the maxillary sinus, mandibular canal,
cortical bone, nasal cavity, and mental canal; contact with the adjacent tooth root) were recorded. The data
obtained were analyzed statistically using chi-square tests.

Results: At least one complication was detected in 65% of the 300 dental implants evaluated. A total of
272 complications (1.4 complications per implant) were observed in 195 dental implants with
complications. The number of implants with complications per patient was found to be 3.9. The most
observed complication was found to be vertical bone resorption around the implant (45%). Complications
were most frequently detected in the maxillary posterior region (40%).

Conclusion: Three-dimensional CBCT evaluation of the area where the implant will be applied before and
after treatment is very important to prevent possible complications.

Implant Komplikasyonlarinin Retrospektif Olarak Radyografik Degerlendirilmesi:
KIBT Tabanh Calisma

Makale Bilgisi OZET

Amag: Dental implantlar, bir veya daha fazla dis eksikligi olan hastalar i¢in popiiler bir tedavi segenegidir.
Dental implant tedavilerinin artmasiyla birlikte karsilasilan komplikasyonlarda artmistir. Bu ylizden
implantin yerlestirilecegi bolgenin anatomisini ti¢ boyutlu olarak konik 1ginl1 bilgisayarli tomografi (KIBT)
ile degerlendirerek implant planlamasi yapmak gok dnemlidir. Bu ¢alismanin amaci, implant uygulamalar
sonrasi KIBT da goriilen implant komplikasyonlarinin prevalansinin degerlendirilmesidir.

Gere¢ ve Yontemler: Farkli dental nedenlerden dolay: elde edilmis 500 hastaya ait KIBT goriintiileri
incelendi; bunlarin i¢inden 300 dental implant tespit edilen goriintiller komplikasyonlar agisindan
retrospektif olarak degerlendirildi. Belirlenen komplikasyonlarin sayisi, lokalizasyonu ve tipi (maksiller
siniis, mandibular kanal, kortikal kemik, nazal kavite, ve mental kanalda perforasyon; komsu dis kokii ile
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Anahtar Kelimeler:

implant, temas) kaydedildi. Elde edilen veriler ki-kare testleriyle istatistiksel olarak analiz edildi.
Komplikasyon, Bulgular: Degerlendirilen 300 dental implantin % 65’inde en az bir komplikasyon tespit edildi.
Konik 1sml1 bilgisayarl Komplikasyonlu 195 dental implantta toplam 272 komplikasyon (implant basina 1,4 komplikasyon)
gozlendi. Hasta bagina diisen komplikasyonlu implant sayis1 3,9 olarak bulundu. En fazla g6zlenen
tomografi, komplikasyon implant ¢evresindeki vertikal kemik rezorpsiyonu (%45) olarak bulundu . En sik maksiller

Maksiller sinus. posterior bolgede (%40) komplikasyon tespit edildi.
Sonu¢: Implantin uygulanacagi bélgenin KIBT ile ii¢ boyutlu olarak tedavi Oncesi ve sonrasi

degerlendirilmesi meydana gelebilecek komplikasyonlarin 6nlenmesi agisindan ¢ok énemlidir.
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INTRODUCTION

Nowadays, dental implants
commonly favored treatment choice for patients

arc a

with one or more missing teeth. Literature
reports indicate that the survival rates of dental
implants are exceedingly high.!> However, the
success rates are not as high as the survival
rates. Implant survival is the presence of an
implant in the relevant area after implant
treatment.’ Today, with the increase in dental
implant  treatments, the
complications increases in direct proportion,

incidence  of

affecting the implant's success. Survival and

success regarding implants are different
concepts. Implant success means the implant is

healthy and fully functional in the mouth.>*

Complications that may be encountered
during and after implant treatment affect the
success of the implant.’ Before treatment,
detailed evaluation of the anatomical structures
and variations in the relevant region and an
appropriate treatment plan are very important

regarding complication.>>

In implant treatment, buccal and lingual
bone perforations may occur due to the thinness
of the alveolar bone in the mandible anterior
region. As a result, infection conditions such as
osteomyelitis in the mandible and displacement
of the implant into soft tissues outside the bone
may occur.” In the mandibular posterior region,
the mandibular canal and its contents may
occur. There is a vascular nerve bundle. As a
result of a perforation in the mandibular canal,
hematoma, and edema may occur due to
vascular damage, paraesthesia and hypoesthesia
may occur in the soft tissues, teeth and bones in
the relevant region due to damage to the
mandibular nerve. Likewise, bleeding and
paresthesia may occur as a result of perforation
of the mental foramen in the mandibular
premolar region.® Maxillary sinus perforation in
the maxilla posterior region may cause sinus
infection and nasal cavity floor perforation in
the maxilla anterior region may cause nasal
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cavity infection, and as a result of perforations
in the relevant regions, the implant may cause
adjacency in the maxillary sinus and nasal
cavity. It can displace anatomical structures.>’

To enhance the efficacy of implant
treatments, the utilization of cone beam
computed tomography (CBCT), which enables
three-dimensional imaging is advocated during
treatment planning. CBCT proves to be a
valuable radiographic technique for assessing
implant positioning errors, especially when
patients exhibit clinical symptoms like pain and
implant mobility, as it furnishes additional
insights beyond two-dimensional images.'”
Additionally, it's imperative to recognize that
technical errors occurring during dental implant
procedures might be associated with
complications that don't manifest immediate
symptoms. Hence, evaluating implants in
CBCT scans obtained for other purposes may
facilitate early detection of these errors in the

pre-symptomatic phase.!%!!

Understanding the prevalence of various
implant positioning errors and their most
common locations is cricial in notifying dentists
to the necessity of meticulous surgical planning
in dental implant procedures."!

This study aims to assess the prevalence
of implant placement complications identified
via CBCT after implant procedures.

MATERIALS AND METHODS

In this study, radiographic images of
patients who applied to Zonguldak Biilent
Ecevit University Faculty of Dentistry between
2023 and 2024 for various reasons and for
whom CBCT was indicated were used. The
CBCT images included in the study were
obtained with a Veraviewepocs 3D R100/F40 (J
Morita Mfg. Corp., Kyoto, Japan) tomography
device using 90 kVp 5SmA in 8x10 cm, 8x8 cm
and 8x5 cm FOV areas.

Data from patients with syndromes or
congenital anomalies, fractures in the jaw and
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face, and data with artifacts that would prevent
the evaluation of images were excluded from
the study. Data and CBCT

evaluations were performed by two oral and

collection

maxillofacial radiologists.

CBCT
simultaneously once by the radiologists by

evaluations were performed
mutual agreement. Observation conditions were
optimized by displaying all images on the same
computer monitor. The viewing distance for the
observers was kept at approximately 50 cm and
the lights

examinations.

were dimmed during the

500 CBCT
evaluated and CBCT images containing at least
1 dental implant were included in the study. A
total of 300 CBCT images containing dental

images were

implants from 50 patients, 21 female and 29
male, aged 19-78 were
evaluated for complications. The mean age of

retrospectively

the patients was found to be 56.94 years.

The collected data were examined in
terms of patient's gender, implant placement
site, number of implants placed per person and
complications per implant. Types of implant
complications include; the maxillary sinus,
nasal cavity, mandibular canal, mental canal
and buccal or lingual/palatal bone perforations
were evaluated in terms of adjacent tooth
contact and vertical bone resorption (Figure 1).
Implants with dehiscence and fenestration in
buccal or lingual/palatinal

bones were

considered as bone perforation.

Figure 1: Complication type; a: adjacent tooth contact, b: buccal bone perforation, c: nasal cavity perforation, d:
maxillary sinus perforation, e: vertical bone resorption, f: mandibular canal perforation
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Statistical analysis RESULTS

Dental implants were detected in 300 of
the 500 CBCT images evaluated. A total of 272
complications were observed in 195 dental

Statistical analysis was conducted using
IBM Corp. Released 2013. IBM SPSS Statistics
for Windows, Version 22.0. Armonk, NY: IBM

. . . o
Corp. Descriptive statistics and chi-square tests implants with complications. In 65% of dental

implant cases, at least one complication was

were employed for the statistical analysis of the o
detected. There were 1.4 complications per

data. According to the tests performed, cases

where the p value was "p<0.05" were implant. The number of implants with

interpreted as there was a statistically complications per patient was found to be 3.9.

significant difference and cases where "p>0.05" The most common complication
were interpreted as there was no statistically observed was found to be wvertical bone
significant difference. resorption around the implant (45%). This was
1 V)

Ethical approval f.ollowed by buccal .bone perforation (2.4 %),
lingual bone perforation (23%) and maxillary

The necessary ethical approval for this sinus perforation (23%) (Figure 2). Other less
study was obtained from the Zonguldak Biilent frequent complications included palatal/lingual
Ecevit University Non-Interventional Clinical bone perforation (18%), nasal cavity
Research Ethics Committee (2023/04). perforation (3%), perforation of the mandibular

canal (2%) and perforation of the mental canal
(2%) (Table 1).

P Cinae
Figure 2: The most common types of complications; a: orange arrow: maxillary sinus perforation; red arrow:

vertical bone resorption, b: maxillary sinus perforation from a different patient, c: orange arrow: buccal bone
perforation; red arrow: vertical bone resorption.

Table 1: Numerical data of complication Implant complications occurred most
localizations commonly in the maxillary posterior region
0 . .

Complication ) y o (40%), followed by the mandibular posterior

localization ercentage (%) | Number region (30%), mandibular anterior region (18%)

and maxillary anterior region (12%) (Table 2).

Maxilla posterior 40% 76 ry. . £ ( 0)_( . )

Upon evaluation of implant complications by

Maxilla anterior 12% 24 gender, no significant difference was found
Mandible posterior 30% 59 between male and female (Table 3).

Mandible posterior 18% 36
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Table 2: Numerical data on types of complications

Complication type Complication number | Complication percentage (%)
Maxillary sinus perforation 44 23
Nasal cavity perforation 6 3
Mandibular canal perforation 5 2
Buccal bone perforation 47 24
Palatinal/lingual bone perforation 34 18
Adjacent tooth contact 44 23
Mental canal perforation 4 2
Vertical bone resorption 88 45
Table 3: Distribution of complication types by gender
R Female Male Total P value
Complication type - - . .
available unavailable available | unavailable | Female Male
Maxillary sinus 11 10 11 18 21 29 0.829
perforation
Nasal cavity 4 17 1 28 21 29 0.174
perforation
Mandibular canal 2 19 3 26 21 29 0.924
perforation
Buccal bone 13 8 11 18 21 29 0.333
perforation
Palatlnal/hnggal bone 5 16 15 14 1 29 0.166
perforation
Adjacent tooth 8 13 19 10 21 29 0.116
contact
Mental 1
ena’ cana 2 19 2 27 21 29 0.872
perforation
ical
Vertical bone 12 9 17 12 21 29 0.738
resorption
chi square test, p>0.05
atients with poor oral hygiene, leading to
DISCUSSION paie P yeens. s
vertical bone loss occurs. Quiryen et all.
In the literature, numerous studies reported that the frequency of periimplantitis
explore complications linked to dental implants. increased in the long term and implant losses
Typically, ~ these  complications  include along with vertical bone loss.!? The healing
penetration  into  anatomical  structures, mechanisms are compromised in certain
perforation and angulation errors of dental systemic  conditions like diabetes and

implants within the bone.*'! In this study,
vertical bone resorption was identified as the
most prevalent implant complication. Vertical
bone resorption can occur as a result of various
situations such as placing the implant at the
wrong angle, excessive and unbalanced
occlusal loading, and poor oral hygiene of the

patient.*!%!!  Periimplantitis is observed in

13

cardiovascular diseases.'>!* Studies have shown
that bone healing is acceptable in patients with
controlled diabetes in contrast to those with

uncontrolled diabetes.!>!®

For the appropriate hard and soft tissue
thickness to be formed between the implants
and the adjacent teeth, there must be a distance



Necmettin Erbakan University Dental Journal (NEU Dent J)

of 2 mm or at least one mm between the
adjacent natural tooth and the implant.'” If the
bur is not used with the correct parallelism and
angle during implant treatment, it may cause
damage to adjacent teeth. Therefore, the
anatomy of the adjacent teeth and the area,
where the implant will be applied, should be
carefully evaluated before the treatment.
Adjacent teeth should be examined for root
dilatation, malposition or anomalies.'®

There should be a minimum distance of
one millimeter between the implant and the
buccal and lingual/palatal bone.® There is arteria
palatinus major in the palatal part of the maxilla.
It is an important artery and provides nutrition
to the palatal part of the maxilla with its
branches. There is also a nerve with the same
name as the artery in the relevant region.
Perforation of the implant in the palatal bone
may cause damage to this artery and nerve, loss
These
complications are intraoperative and early
implant complications and are very rare. These
types of complications were not detected in this
study.

of sensation and severe bleeding.

There are submandibular and sublingual
fossae on the lingual side of the mandible.
These fossae contain important arteries, veins,
nerves, submandibular and sublingual salivary
glands.>" As a result of perforation of the
lingual bone, the implant may be displaced into
these fossae and damage important anatomical
structures in the relevant region.

It has if the
perforation depth caused by the dental implant

been reported that

in the maxillary sinus is two mm or less, the
sinus floor regenerates itself. If the maxillary
sinus perforation cannot regenerate itself, the
implant may migrate within the sinus. This
situation can lead to sinusitis in the maxillary,
ethmoid and sphenoid sinuses potentially
causing meningitis in the middle skull base and
orbital infections as it progresses to the
orbit.?*! In 2024, a case of an implant displaced
to the middle skull base in Turkey was reported
in the literature.?!
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In studies assessing nerve damage
resulting from perforation of the mental and
mandibular canal, which are among the types of
complications  associated with implants,
temporary and permanent damage rates vary
between 6.5% to 36%.3?>?* In the studies,
patients were followed at intervals such as 6
22,23,24 The

prevalence of mental and mandibular canal

months, 1, 2, 3, and 4 years.
perforation ranges between 4-7% in the
literature.”® In this study, the prevalence of
mental and mandibular canal perforation was
evaluated separately and both were found to be
2%. In studies evaluating mandibular canal
perforation in the literature, the change in
sensation varies between 10-15%.*?%% When
the topography of the maxilla and mandible is
examined, the mandible anterior region consists
largely of cortical bone, while the mandible
posterior and maxilla anterior regions consist
partly of cortical and partly of cancellous bone,
while the maxilla anterior region consists
largely of spongious bone. Implant success is
higher in cortical bone than in cancellous bone.
In this study, we found that there were fewer
complications in the anterior region of the
mandible compared to the posterior region of

the maxilla, which supports this observation.*

A few studies are reporting nasal cavity
perforation.?”-? In this, it was also found at a
low rate (3%). The nasal cavity floor, like the
maxillary sinus floor, can repair itself at small
perforation depths.”?” The data obtained in this
study were found to be consistent with other
similarly structured studies in the literature.
Clark et all. and Pamukcu et all. also found the
most common complication type to be vertical
bone resorption and the area with the most
complications to be the maxilla posterior region
in both studies. McDermott et all. also found the
most complications in the maxilla posterior
region.>’

Since this study is retrospective, it is not
known whether any complications occurred due
to the systemic conditions and oral hygiene of
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the patients; it is unclear whether complicated
implants caused any anatomical
damage or infection, and these situations are
among the limitations of the study. Another
limitation of this study is the beam hardening
artifact that occurs around the implant in CBCT.
This artifact can be visualized as any bone loss
or perforation around the implant. In order to
minimize this situation, evaluations can be
made by using some metal artifact reduction
(MAR) algorithms and keeping the field of view
(FOV) of the relevant region as small as
possible. The material the implant is made of

structure

and the location of the implant in the jaw affect
the amount of artifact. MAR is effective in
reducing zirconia implant artifacts, while it fails

to bar presence of titanium implant artifacts.?*-*°

The probability of perforation with a
bone thickness of less than 1 mm is quite high.
Gonzalez-Martin et all. reported that the
probability of detecting a bone wall of 0.5 mm
and below is less than 20% and that the chance
of detecting bone increases by 30.6% with each
mm increase in bone thickness.’! However,
Corpos et all. reported that there are statistically
significant correlations between radiographic
images obtained with CBCT and histological
sections and that the standard deviation of the
defect amount is less than 0.5 mm in 50% of

bone defects.’>3

CONCLUSION

The number of dentists is increasing day
by day in our country and in the world and
dentists perform implant treatments without
sufficient knowledge and experience. This
situation  increases the incidence of
complications. As seen in this study, implant
complication rates are high. The most common
implant complication is vertical bone
perforation, and more attention should be paid
to vertical angulation and occlusal loading
during implant applications. Complications
were most frequently seen in the maxillary
posterior region. A more careful evaluation of
the relevant region with CBCT would be

beneficial for physicians.
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