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ABSTRACT

Objective: Immediate implant placement has become an acceptable treatment alternative in a
patient undergoing total edentulism and seeking fixed total restorations. It is still a controversial
topic if previous periodontal status such as generalized chronic severe periodontitis has a nega-
tive effect on implant survival rate. The focus of this study is, therefore, to determine whether
generalized chronic severe periodontitis compromises implant survival rates in a patient seeking
an implant-supported full-arch fixed rehabilitation.

Methods: Fifty-five consecutive patients with generalized chronic severe periodontitis received
272 implants. Each jaw, 23 mandibles, and 45 maxillae were treated with a fixed full-arch prosthe-
sis. The majority (95%) of the restorations were supported by 4 implants, of which the posterior
2 implants were tilted. All implants were placed immediately, and a provisional functional acrylic
prosthesis was delivered on the same day of surgery. Subjects were followed up to 8.8 years. The
cumulative survival rate was determined using Kaplan—Meier analysis.

Results: The overall follow-up time for survival rate was up to 8.8 years. Nine implants (8 implants
in maxilla and 1 implant in mandible) were lost, resulting in an overall cumulative implant survival
rate of 96.3%. The axial or non-axial (tilted) placed implants resulted in a similar survival rate. Good
soft tissue health was observed in almost 99% of patients. The final prosthesis survival rate was
100%.

Conclusion: The results of this retrospective study indicated that patients undergoing total
edentulism due to poor prognosis of the remaining teeth were treated successfully by utilizing
the immediate implant placement and loading.

Keywords: Dental implants, total edentulism, primary implant stability, chronic periodontitis,
immediate loading

6z

Amag: Cekim sonrasi implant yerlestirme, total digsizlige giden ve sabit-total restorasyonlar ara-
yan hastalar icin kabul edilen bir tedavi yontemi haline gelmistir. Genel kronik siddetli periodon-
titis (GCSP) gibi 6nceki periodontal durumun implant basari orani Uzerinde olumsuz bir etkisinin
olup olmadigdi hala tartismali bir konudur. Bu nedenle bu ¢alismanin amaci, implant destekli tam

ark sabit rehabilitasyon arayan bir hastada GCSP'nin implant basari oranlarini (SR'ler) etkileyip
etkilemedigini belirlemektir.

Yontemler: 55 ardisik GCSP hastasi 272 implant yerlestirildi. Her bir cene, 23 alt ¢ene ve 45 Ust
gene sabit-tam ark protezi ile tedavi edildi. Restorasyonlarin cogunlugu (%95) arkadaki iki imp-
lantin egimli oldugu dort implantla desteklenmistir. TUm implantlar hemen ¢ekim sonrasi yerles-
tirildi ve ameliyatin ayni glint gegici fonksiyonel akrilik protez teslim edildi. Tim hastalar 8.8 yila
kadar takip edildi. Kimdulatif hayatta kalma orani Kaplan-Meier analizi kullanilarak belirlendi.
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Bulgular: Implant basari oraniigin hastalar 8,8 yila kadar takip edildi. Dokuz implant (maksillada 8 implant, mandibulada 1 implant)
kaybedildi, bu da toplam kimulatif implant basari oraninin %96,3 oldugunu gdsterdi. Dik ve egimli implantlardaki implant basari
oranlari arasindaki fark istatistiksel olarak anlamli degildi. Hastalarin %99'unda saglikli yumusak doku gézlendi. Daimi protez basari

orani %100 idi.

Sonug: Bu retrospektif calismanin sonuglari, umutsuz disleri olan ve acil implant yerlestirme ve ylikleme gerektiren hastalarin
All-on-4 konsepti kullanilarak basaril bir sekilde tedavi edilebilecegdini gosterdi.

Anahtar Kelimeler: Dental implantlar, total dissizlik, ilk implant stabilitesi, kronik periodontitis, ani fonksiyon

INTRODUCTION

The most common oral mucosal inflammatory disease is peri-
odontal disease which is one of the highest incidence diseases in
humans and a major pathogenic cause for tooth loss via alveolar
bone destruction.! Patients with generalized chronic severe peri-
odontitis (GCSP) usually might have severe alveolar bone loss and
increased vertical distance between the jaws. They might end up
developing dentition loss, which compromises chewing, and pro-
nunciation function.?

One of the challenges in implant dentistry today is to provide a
cost-effective treatment option for patients. Immediate func-
tional loading for total edentulous jaws has become widely popu-
laramong surgeons and patients.>® A fixed restoration in patients
with total edentulous, also called, the All-on-4, was introduced
to maximize the use of available remaining bone in severely
resorbed jaws, allowing immediate implant placing and function.®
This concept avoids regenerative procedures, which increase the
treatment costs, patient morbidity, and surgical complications.”®
It utilizes 4 implants in a single jaw to support a provisional fixed
prosthesis. The anterior and posterior implants are usually placed
axially and tilted distally to minimize the cantilever length, respec-
tively. This positioning allows the application of prostheses with
up to 12 teeth, resulting in enhancing masticatory function.®# It
is well documented that this concept shows a good survival rate
(SR) and a low incidence of complications.*®

Implant placement has been used in treatments that provide
functional and esthetic resolution for patients who lost 1 tooth
or more. Periodontitis and peri-implantitis have been shown to
have some microbial and immunological similarities.® Therefore,
it is important to find out whether patients showing periodon-
titis previously possess a higher risk of developing peri-implant
diseases. Although a higher incidence of peri-implantitis and a
lower implant SR were reported in patients with periodontitis,'°2
it remains to be addressed since a majority of the patients requir-
ing dental implants have missing teeth due to periodontitis.’**

It also has been reported that known periodontal pathogen
increases with longer loading time and that this increase is more
underlined in patients with a history of periodontitis.™ It has been
shown that the effect of previous periodontitis on implant treat-
ment success in partial edentulism.’®'® However, a total fixed
immediate restoration in a patient with GCSP has been poorly
addressed for a long time. This study aims to study if generalized
severe chronic periodontitis influences implant SRs in patients
seeking an immediate full-arch fixed rehabilitation.

MATERIALAND METHODS

This study was conducted in a private clinic in Turkey (Clinic Eska,
Istanbul). Fifty-one consecutive patients (30 female and 21 male)
were included in this retrospective study. The mean age was 62
and 56 years for female and male, respectively. This study was
approved by the University of Uskudar institutional review board.
It was also conducted by the Helsinki Declaration of 1964, as
revised in 2013. Only patients with hopeless teeth prognosis'™
were included in this study. The prognosis for the saved teeth was
good to fair."® Periodontal treatments, including surgical and non-
surgical, were performed on savable teeth. Patients with a poor/
hopeless prognosis and bad oral hygiene went through a gross
oral debridement 1 week before the surgery to avoid possible
bacterial contamination during the implant surgery. The subject’s
teeth, undergoing total edentulism (Figure 1), were extracted, and
their implants were placed on the day of the surgery. A total of
272 (Nobel Biocare 208 and Straumann 64) implants were placed,
supporting 68 fixed full-arch prostheses (axilla 45 and mandible
23) (Table 1). Twenty-five and 26 patients underwent total (upper
and lower)and single jaw (upper or lower) edentulism, respectively.

Inclusion and Exclusion Criteria

The rationale for patient selection was to include all patients
who received a fixed full-arch reconstruction during the treat-
ment time, 4-6 months. This time interval was chosen to include
the very first patient who received this treatment and all other
patients treated in the same manner up to a given date, which

Figure 1. Clinical images of a 67-year-old male patient receiving a full-arch maxillary reconstruction. Preoperative intraoral picture (right) and

orthopantomography (left) showed a hopeless prognosis in maxillary teeth
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Table 1. Distribution (Upper and/or Lower Jaws) and the Number of Treated Jaws

Jaws Number
Mandible 23
Maxilla 45
Single 26
Both 25

allowed for the collection of at least 2 years of follow-up find-
ings for the orthopantomography (OPG) and chewing function
evaluation. The subjects who required full-arch rehabilitation
and presented teeth with a hopeless prognosis were included in
this study. The subjects whose minimum horizontal and vertical
bone measured at least 4 and 8 mm, in each patient, respectively,
were included. The subjects were excluded when they showed
active acute infection at the intended sites of implant placement,
uncontrolled diabetes, hematologic disease, radiotherapy, or
chemotherapy within the last 12 months.

The radiographic screening was performed using OPG and cone-
beam computed tomography. A careful clinical examination of
the patients was performed assessing bone volume, jaw size, and
their relations.

Surgical Procedures

The surgical procedures were performed under local anesthesia,
articaine hydrochloride, and epinephrine (0.012 mg, Safoni-Aven-
tis Deutschland GmbH, Germany). Antibiotics (amoxicillin 1 g)
were given twice daily on the day before surgery and then daily
for 7 days. Anti-inflammatory medication (ibuprofen, 400 mg)
was given for 3 days postoperatively starting on the day of sur-
gery. Before implant surgery, a gross debridement was done to
exclude possible calculus contamination at the surgical area. Fol-
lowing the extraction and socket debridement, all sharp edges
were smoothed. Implant placement was assisted by a surgical
guide (provided by the companies, Nobel Biocare All-on-4 Guide
or Straumann® Pro Arch Guide) to estimate the correct implant
inclination and accurate positioning of the implants concerning

each other. Multi-unit abutments (MUA) were placed. Subcrestal
implant placement was used only when needed to create a space
for the head of tilted implants. Upon needed, a bone profiler was
utilized to create a space for multi-unit implants, especially forthe
tilted implants. Since the function of the prosthesis is not depen-
dent on the number of implants inserted,? an optimal number of
implants (4 implants each jaw), consistently with the literature,”
was placed. The majority of the jaws received 4 implants. When
one of the implants in each jaw did not reach the 30 Ncm primary
stability, an extraimplant was placed. The shortest implant used in
this study was 8 mm. However, the posterior, tilted implants were
longer than the anterior implants. The tilted posterior implant
angulation was corrected with 30-degree (torqued to 20-25 Ncm)
MUA. Inthe anterior area, the implants were introduced with either
O- or 15- to 17-degree MUA (torqued to 20-25 Ncm) (Figure 2).
In 3 weeks after the maxillary surgery, his lower jaw treatments
including implant placements on the lower right first molar (4.8 x
10 mm, WN SP Straumann) were performed.

Delivery of Provisional and Final Prostheses

Healing abutments were placed over the MUA. The mucogingival
flap was closed primarily using 4.0 resorbable sutures (Pegesorb,
Trabzon TR, Turkey). Temporary full-arch acrylic prostheses were
delivered on the day of surgery. A small volume of bite registra-
tion silicone was placed on a previously made full-arch denture.
It was then seated on the healing caps to estimate the placed
implant positions. After making holes in the provisional pros-
thesis, temporary titanium copings were transferred into the
temporary prosthesis using a self-curing acrylic. The patient was
asked to close in centric relation. The temporary prosthesis was
unscrewed from the patient to trim, and polish. No later than
3 hours after surgery, an acrylic provisional with 10 teeth was
delivered (Figure 3). Occlusal screws were torqued to 10 Ncm.
Regardless of the subjects, a night guard made by hard acrylic
plates using a standard vacuum was delivered and asked to each
patient to use.

Figure 3. Extra (left) and intraoral (right) view of his temporary prosthesis
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Figure 4. Aview of the final ceramic prosthetic reconstruction, occlusal (left) and buccal (right)

Following the healing time (4 months), an open-tray impression
was taken from all the implants, which is considered to be supe-
rior to closed-tray techniques.?? Frameworks for the definitive
prostheses were fabricated using CAD-CAM or laser sintering. The
final prosthesis, porcelain or acrylic, usually comprised of 12 teeth
(Figure 4). The maximum cantilever on each side was no more than
10-12 mm (Figure 5). To ensure no occlusal overloading of implants,
especially at the cantileverarea, the tilted implants (distal implants)
were not tilted more than 30 degrees since more than 30-degree
inclination could result in increased occlusal overload.?® Prostheti-
cally, flat grooves and fossa for wide freedom in centric, shallow
occlusal anatomy, a narrow occlusal table, and reduced cuspal
inclination were made in both the provisional and final prosthe-
sis since they have been shown to reduce occlusal overloading.>*
An occlusal scheme was obtained with no working, protrusive, or
nonworking interference contacts. The canine-protected occlu-
sion was obtained in all cases. Periodic recalls for the subjects were
scheduled twice a year to monitor the patients closely.

Implant Survival

The primary outcome of this study was to calculate the implant
SR (up to 8.8 years). The implant SR was determined using Malo’s
criteria®® An implant was considered successful (100% SR) if
it fulfilled the function of supporting the full-arch restoration,
was stable when tested clinically, and had no peri-implantitis or
suppuration.®

Soft Tissue Evaluation

Peri-implantitis, peri-implant mucositis, fistula, bleeding on
probing, suppuration, and numbness of the lower lip or chin were
assessed.?%®

RESULTS

Implant Survival
All patients were followed up to 2-8.8 years after the initial sur-
gery. A total of 272 implants (45 in maxilla and 23 in mandible)

Figure 5. The orthopantomography view after the delivery his final
prosthesis

were placed (Table 1). Twenty-six patients underwent upper and
lower total edentulism. However, 25 patients underwent total
edentulism in a single jaw, upper or lower (Table 1). A total of 9
implants failed (8 in maxilla and 1 in mandible), yielding a 96.3%
cumulative implant SR for the study (Table 2). Based on the
implant brand, 5 and 4 implants were failed from Nobel (97.6%)
and Straumann (94.7%), respectively. However, the implant SR
between these brands was not significant. All failures were seen
before the final prosthesis delivery. Failed implants were removed,
and new implants were placed by utilizing different surgical areas
or sizes of implants.

Mechanical Complications

Mechanical complications included prosthetic screw loosen-
ing, final prosthesis fracture, and/or porcelain chipping. Screw
loosening and porcelain chipping were seen in 2 and 3 patients,
respectively. None of the final acrylic or porcelain restoration was
broken. However, around 15% of the temporary prostheses were
broken during the implant healing time. These broken prostheses
were re-fixed at the chairside and delivered to the patient within
a couple of hours. All these patients were identified as bruxers,
which was probably the main cause of the screw loosening. After
retightening the screws and re-emphasizing the use of night
guards, no further loosening occurred during the observation
period. Neither implant nor MUA fracture was seen during the
observation period.

DISCUSSION

The current studies have reported that there are similarities
between the etiology and pathogenesis of periodontitis and
peri-implantitis.?® This retrospective study indicated the effect
of previous severe chronic periodontitis on the implant SR in the
patients requiring an implant-supported total fixed immediate
function. A cumulative clinical SR (primary outcome of this study)
was 96.7% up to 8.8 years, indicating a previous periodontal sta-
tus could not have much effect on implant SR, indicating the All-
on-4 concept can be safely applied on these patients. This study
results showed very consistent findings with others.?

One of the main factors of losing teeth in the oral cavity is severe
chronic periodontitis. It can result in increasing tooth mobility,
tooth, and alveolar bone resorption loss, leading to the loss of
mastication, self-confidence, and physical and mental health.?
It is therefore important to provide treatment in those patients

Table 2. The Implant Survival Rate in Overall, Maxilla, and Mandible
Survival Rate (%)

Important

Nobel 97.6
Straumann 94.7
Overall 96.3

Curr Res Dent Sci 2023 33(1): 14-19 | doi: 10.54614/CRDS.2022.6241
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to regain mastication function. losing teeth due to GCSP. It has
been reported that a proper function might play an important
role systemically, including controlling blood glucose levels.®
Immediate function in total edentulous patients can be carried
out by the All-on-4 concept. This concept has been shown to
reduce the treatment time and patient morbidity without com-
promising the treatment outcome, implant SR, and success rate
foralong time.® It is still unclear on the implementation of dental
implants in patients with GSCP due to the possible and/or uncon-
trolled ongoing bone loss.® Periodontal pathogens may be trans-
mitted from extracted sockets to implants, leading to bacterial
colonization around implants."3" Indeed, studies have shown an
increased bone loss at the implants and reduced implant SR in
patients with periodontitis."*%2%3 However, the reports have been
indicated that implant placement in patients with periodontitis
is not contraindicated, with the majority of studies reporting an
implant SR > 90% over 3-16 years, indicating an increased risk of
peri-implantitis.?®

The literature is very limited to addressing the immediate func-
tion in a patient with GCSP for a long time. A study showed an
implant SR of 83% in 1 year.?* In contrast to this study, our results
showed a good SR of 96.7 in 8.8 years. Systemically given anti-
biotics pre- and postoperation might be an important factor in
controlling a possible infection from periodontal tissues. Studies
have shown that systemically administered antibiotics increased
the implant SR.* In this present study, meticulous debride-
ment of inflammatory tissues after the extraction and given to
all patients antibiotic pre-and postoperation could be played an
important factor to have a good SR.

The patients in this study showed a high satisfaction with the
overall effect of implant-supported fixed total reconstruction fol-
lowing all-teeth extraction. The chewing function and esthetics
as well as the quality of life of GCSP patients were dramatically
improved by immediate implant and a fixed restoration. Impor-
tantly, it avoided for a long time being of total edentulism or the
need to wear an uncomfortable total removable denture; these
factors perfectly met the demand of patients undergoing com-
plete edentulism. Moreover, more surgical procedures, including
sinus and/or a ridge augmentation, were prevented by tilting the
implants.

Based on this retrospective study, a fixed full-arch immediate
implant placement and rehabilitation could be a viable alterna-
tive with high fulfillment in patients with GCSP in 2- to 8.8-year
follow-ups. Tilting implants also gave another viable treatment
option for the surgeons by avoiding more surgical steps such as
bone augmentation. This study had a limited number of patients
and was self-controlled. Further clinical studies with longer
follow-ups are needed to evaluate implant restoration in GCSP
patients with immediate implant placement.
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