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Clinical assessment of implant-supported full-arch immediate
prostheses over 6 months of function
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Beijing, China Objective: To assess the clinical outcomes of implant-supported full-arch immediate
Correspondence prosthesis over 6 months of functions and analyze the risk factors of prosthetic
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University School and Hospital of . . . . .

Stomatology, 22# Zhongguancun South Materials and Methods: This retrospective cohort study included patients who were
Avenue, District Haidian, 100081, treated with implant-supported full-arch restoration under immediate loading protocol
Beijing, China. . . ' .

Email: diping2008@163.com between April 2008 and June 2016, and who wore the immediate prosthesis for more

than 6 months. Medical charts were reviewed for the patients' general information,
implant information, prosthetic information, and details of any prosthetic complica-
tions. Prosthetic complications were classified as follows: class I, prosthesis loosening;
class Il, fewer than three artificial teeth fractured; class lll, three or more artificial teeth
fractured; and class 1V, resin base fractures. A cox proportional hazards ratio model
was adopted to analyze the potential risk factors for class IV complications.

Results: A total of 114 patients (mean age, 56.73 + 10.19 years) and 144 prostheses
were included. The average wearing time for the immediate prosthesis was
21.9 months, and 62 (54.39%) patients experienced prosthetic complications, 30 of
whom suffered from complications more than once. The most common complica-
tions were class Il complications (12.3%) during the first 6 months of functioning
and class IV complications (28.1%) during the entire function period. Class Il compli-
cations were more common in the anterior region, while class IV complications
occurred more often in the posterior region. The multivariable Cox proportional
hazards regression model showed that a prosthesis in the maxilla (HR = 3.37,
P = .001) and fiber reinforcement (HR = 0.39, P = .021) were significantly related to
class IV complications.

Conclusions: Implant-supported full-arch immediate prosthesis functioning over
6 months have a high prevalence of prosthetic complications. Fiber-reinforcement
could reduce the prevalence of class IV complications when acrylic immediate
prosthesis functioned longer than 6 months. Avoiding using the anterior teeth of
the immediate prosthesis to tear pliable but strong food may prevent tooth
fracture.
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1 | INTRODUCTION

Immediate loading of the implant-supported full-arch prosthesis was
first reported by Schnitman in the 1900s.12 Later, improved protocols
of fewer implants supporting the immediate prosthesis, proposed by
Branemark et al.>* and Malo et al.,®> promoted the use of implant-
supported full-arch immediate prosthesis in clinical practice. A number
of clinical studies reported a 5-year implant survival rate greater than
95%, proving that immediate loading of the implant-supported full-
arch prosthesis was a predictable option.>**

The classical prosthetic protocol was to rehabilitate occlusion with
acrylic resin immediate prosthesis in one or two visits to the dental
clinic within 48 hours after surgery.>*? After 4 to 6 months, the provi-
sional prosthesis would be replaced by metal-ceramic or metal-resin
final prosthesis, which would require additional dental visits, more
time and greater costs. The delivery of final prosthesis often varies
and depends on the patients' desires; some patients opt to continue
wearing the immediate prosthesis.*®

Malo et al.>*? modified the classic prosthetic protocol in 2013,
suggesting that a metal strip-reinforced acrylic prosthesis delivered
immediately after surgery could be worn for a longer term as a low-
cost final prosthesis. In 2005, Malo et al.'? further suggested that an
immediate accurately designed and supported all-acrylic prosthesis
could be successful longer than only during the healing period. Numer-
ous studies of immediate loading in the edentulous jaw emerging have
been published, and the full-arch immediate prosthesis has gained pop-
ularity in daily practice, however, there have been few studies of the
long-term function and complications of immediate prostheses.

Di et al.** reported that 60.9% Chinese patients who received
immediate implant-supported full-arch prosthesis traveled a mean dis-
tance of 691 km for each dental visit, due to the vast territory and
large population of China and the unbalanced distribution of well-
equipped hospitals with well-trained clinicians. Most Chinese patients
viewed their final prosthesis replacements unfavorably because of the
frequent clinician visits and the peri-implant treatment cost, as well as
the cost of the final prosthesis cost itself. Therefore, in China, it is of
great clinical importance to assess the clinical outcome of immediate
implant-supported full-arch prosthesis over 6 months of function and
analyze the risk factors of prosthesis complications to find an effec-
tive, lower-cost, full-arch prosthetic protocol.

The first aim of this study is to assess the clinical outcome of
144 implant-supported full-arch immediate prostheses over 6 months
of function by evaluating the prosthetic complications, to assess the
feasibility of immediate prostheses functioning longer than the healing
period, as Malo et al. proposed, in Chinese patients. The second aim
of this study is to investigate the possible association between pros-
thetic complications and patient-related, prosthesis-related, or
implant-related factors through multivariable regression to identify
operative clinical measures that could decrease prosthetic complica-
tions, reduce the cost and time spent on prosthesis maintenance and
repair, and eliminate patient discomfort caused by prosthetic compli-

cations of the immediate prosthesis.

2 | MATERIAL AND METHODS

This retrospective clinical study was conducted in the Department
of Oral Implantology, Peking University School and Hospital of
Stomatology, Beijing, China. Patient screening was performed between
April 2008 and June 2016. Only patients who had been treated with
the implant-supported immediately loaded fixed full-arch prosthesis
and wore the prosthesis for more than 6 months were included. The
study protocol was approved by the local ethics committee and the
Beijing Health Bureau (No. 2008-9).

2.1 | Patient selection

The patients were selected according to the following criteria.

Inclusion criteria

o Patients older than 18 years.

o Patients with edentulous or potential edentulous jaws.

e Implant-supported fixed full-arch prosthesis immediately loaded
within 24 hours after implant placement.

e |Immediate prosthesis in function over 6 months.

Exclusion criteria

¢ Incomplete patient data or failure to attend the scheduled appoint-
ments during the first 6 months after surgery

e General contraindications for oral surgery, such as a history of bis-
phosphonate therapy, current chemotherapy, or radiotherapy of
the head and neck

e Pregnancy or lactation

e Severe parafunctional habits, such as heavy bruxism and clenching

e Lack of compliance with clinical examination

2.2 | Preoperative preparation

A thorough clinical examination of each patient was performed to assess
the jaw size, intermaxillary relationship, vertical distance between the
alveolar ridge and occlusal plane. Routine panoramic radiographs were
taken to evaluate the vertical volume and quality of alveolar bones,
related important anatomical structures (ie, mandibular nerve, mental
foramen, and maxillary sinus). Cone beam computed tomography
(CBCT) was obtained if any anatomical structures required further iden-

tification or assessment.

2.3 | Peri-operative medication

The patients took cefuroxime axetil tablets (500 mg) and tinidazole
tablets (1000 mg) as a prophylactic measure 1 hour before surgery,
and they continued to take cefuroxime axetil tablets 250 mg twice a
day for 7 days and tinidazole tablets 500 mg daily for 5 days postop-
eratively. If the patients were allergic to cefuroxime axetil, they were
prescribed roxithromycin instead. Chlorhexidine digluconate 0.2%
mouthwash was prescribed to patients starting 30 minutes before sur-

gery and continuing for 7 days following the surgery. Dexamethasone
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tablets (3 mg twice a day for 2 days) were given postoperatively to
relieve swelling and control inflammatory responses if the patients had
no contraindications to cortisone medication.

Implant operation was performed with the patients under local
anesthesia (4% Articaine chlorhydrate with 1 100 000 epinephrine
tartrate) and conscious sedation with midazolam (10 mg, po.,

30 minutes before surgery).

2.4 | Surgical protocol

For the edentulous patients, a crestal incision was made on the pal-
atal side of the healed alveolar crest ensure that the implants could
be surrounded by keratinized gingiva. Then, the full mucoperiosteal
flaps were raised both buccally and lingually/palatally. For the
potential edentulous patients, the remaining teeth were extracted
in a minimally invasive manner, and then the extraction sockets
were thoroughly debrided (ie, through curettage) to remove any
granulation tissue remnants and were alternately rinsed with 3%
H,0, and 0.2% chlorhexidine. The alveolar ridge was trimmed
using a rongeur to remove sharp alveolar crests or socket promi-
nences, and further flattened. Excess alveolar bone was removed to
obtain a favorable vertical distance of at least 12 mm, when
necessary.

Implants were placed according to the manufacturer's guidelines,
except that under preparation was routinely used to enhance the ini-
tial stability in patients with low bone density. A total of 4~6 implants
were placed axially or distally tilted (30°~40° relative to the occlusal
plane), according to the bone volume and length of the arch. The
implant platform was positioned at the bone level, and straight abut-
ments or angulated abutments (17° or 30°) were seated to achieve
the common insertion path. The flaps were closed and sutured with a
4-0 absorbable suture (Vicryl, Johnson & Johnson, Livingston, UK).

The gaps between the implant and the socket and the residual
sockets were filled with the mixture of bone substitutes (BioOss,
Geistlish Co., Swiss) and autogenous bone chips harvested during
alveolar crest trimming. If there was bone dehiscence around the
implants, bone substitutes (BioOss) and autogenous bone chips were
applied on the exposed implant surface and covered with a resorbable

collagen membrane (BioGide, Geistlish Co., Swiss).

2.5 | Immediate prosthetic protocol

Open-tray multiunit impression transfer copings (Nobel Biocare,
Gothenburg, Sweden) were fastened to the abutments with screws
post-operatively and connected with self-curing composite resin
materials (DMG, Hamburg, Germany). The pick-up technique was uti-
lized to take impressions with silicone elastomeric material. Vertical
dimensions were recorded, and bite registrations were taken after
removing the impression transfer copings. With regard to the patients
with malocclusions including crossbite and open bite, compensative
restoration was adopted (ie, rectifying the malocclusion to the normal

occlusion or edge-to-edge occlusion).

Immediate full-arch acrylic resin prostheses without metal frame-
works were manufactured with heat-cured acrylic resin (Vertex RS,
Dentimax, Zeist, the Netherlands) and acrylic resin artificial teeth
(Heraeus Kulzer, Hanau, Germany) at the dental laboratory. The
acrylic resin was PMMA-based, which was same as that documented
by Malo et al.*®> The immediate prostheses were delivered to the
patients approximately 6 hours after surgery. Provisional prostheses
were composed of 10-12 units, depending on the emerging positions of
the posterior implants, to guarantee a cantilever length of less than
8 mm. Carbon fibers were twisted and tightened between adjacent abut-
ments in an “eight” pattern inside the resin base of immediate prosthesis
because a 2013 in vitro study*® showed that acrylic resin reinforcement
with carbon fibers could increase anti-fracture strength.

After the passive fit of the immediate prosthesis was ensured, pros-
thetic screws were tightened with a torque of 15 Ncm. The centric and
lateral contacts were checked with 40 um articulating paper (Bausch
Articulating Paper, Nashua, NH). Occlusion adjustments were made to
achieve the following principles: (a) achieving maximum occlusal contact
at the implant-supported area in centric relation, (b) multipoint contact
during lateral and protrusive movements, and (c) eliminate occlusal con-
tact at distal cantilever area, as much as possible.

A cold or room temperature soft diet for the first 24 hours after
surgery was recommended, followed by a semisolid diet for the next
3 months. Sleep bruxism patients were instructed to wear occlusal

splints at night.

2.6 | Follow-up pvaluation

Follow-up appointments were scheduled at 1 week, 1 month,
3 months, and 6 months after surgery. Occlusal stability and balanced
contacts were checked at every follow-up visit. Replacement of the
immediate prosthesis with a final prosthesis with titanium framework
was suggested 6 months after surgery, while the actual delivery time
of the final prosthesis depended on the patients' desires.

Clinical examinations were scheduled 1 year after surgery and at
least one time annually thereafter, regardless of whether the immedi-
ate prosthesis was still in function. Patients were instructed to visit
the doctor soon when there were signs of prosthesis problem, such as
loosening or fracture.

2.7 | Data collection

The following variables were collected from medical charts: patient
data (ie, gender, age), rehabilitated arch, presurgical jaw status (eden-
tulous or potential edentulous), and opposing dentition (fixed denti-
tion, such as natural dentition, fixed prostheses supported by implants
or natural teeth), or removable prosthesis (arch rehabilitated with
removable partial dentures or full removable dentures), implant and
abutment data (implant number, location and size), and prosthetic data
(fiber-reinforcement, prosthetic complication type and time, and the
duration that the provisional prosthesis functioned).

Prosthetic complications were classified based on the time and

cost of repair:
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TABLE 1 Complications from immediate prosthesis in the first 6 months and the entire function period
First 6 months (patient/prosthesis) Entire function period (patient/prosthesis)

Class of complication No. Percent (%) No. Percent (%)
Class | Screw loosening 4/4 3.5/2.8 5/5 4.4/3.5

Abutment loosening 8/8 7.0/5.6 18/18 15.8/12.5

Total 12/12 10.5/8.3 23/23 20.2/16.0
Class Il Teeth fracture<3 teeth 14/16 12.3/11.1 29/31 25.4/21.5
Class Il Teeth fracture>3 teeth 3/3 26/2.1 5/5 4.4/3.5
Class IV Base fracture® 9/9 7.9/6.3 32/36 28.1/25.0
Total® 36/41 31.6/28.5 62/73 54.4/50.7

Including base cracks that may potentially develop into a base fracture and had been repaired.

bsome prostheses underwent different types of complications.

e Class I, screw loosening, abutment loosening.

e Class ll, fracture of fewer than three artificial teeth.

e Class lll, fracture of three or more artificial teeth.

e Class IV, a resin base fracture (including a base crack that might

potentially develop into a base fracture and had been repaired).

Prostheses that did not require replacement of prosthetic accesso-
ries or adding of prosthetic materials during the entire function period
(ie, prostheses free of complications or that only underwent class |

complications, were defined as “prosthesis success”).

2.8 | Statistical analysis

Statistical analysis was performed using SPSS version 22.0 (IBM, Ger-

many). Descriptive statistics were computed for different kinds of
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FIGURE 1 Graph of Kaplan-Meier cumulative success rate for

immediate prostheses during the entire follw-up. The vertical axis shows
the cumulative proportion of successful prostheses without repair

prosthetic complications during the entire function period and in the
first 6 months. Prosthesis success rates were calculated through
Kaplan-Meier survival analysis, with patients as the statistical unit. For
patients who received bimaxillary implant-supported full-arch immedi-
ate prostheses, the prosthesis with the prior prosthetic complication
was included into the statistical analysis. If both prostheses were free
of complications, the earlier treated arch was included in the analysis.
The Cox proportional hazards regression model was used to evaluate
possible predictors of very severe complications. We used univariate
analyses to identify covariates associated with complications: age, gen-
der, rehabilitated arch, presurgical jaw status (edentulous or potential
edentulous), type of opposing dentition (fixed dentition, or removable
prosthesis), implant number, and fiber-reinforcement. A significance level
of 0.20 was set for univariate analyses. Statistically relevant covariates
(P < .20 in univariate analyses) and biologically relevant variables were
then entered into a multivariate Cox proportional hazards regression
model; regression coefficients were estimated with the corresponding

SEs. The significance level for multivariate analyses was set at 0.05.

TABLE 2 Time of the first class Il, class lll, or class IV complication
after immediate prosthesis delivery

Prostheses
encountered
Time after delivery Prostheses class Il, class lll,
of immediate entered the or class IV
prosthesis time interval complications
0-3 mo 114 13
3-6 mo 101
6-9 mo 92 7
9-12 mo 82 7
1-2y 61 13
2-3y 15 2
34y 7 0
4-5y 4 1
5-6y 2 0
7-9y 1 0
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3 | RESULTS

A total of 114 consecutive patients (72 males and 42 females, mean
age 56.7 + 10.2 years, ranging from 31.4 to 86.4 years) were included
in the study, 30 of whom were treated bimaxillary. In total, 61 maxil-
lary and 83 mandibular arches were rehabilitated. A total of 119 pros-
theses were supported by 4 implants, 5 prostheses were supported
by 5 implants, and 18 prostheses were supported by 6 implants. The
other two prostheses were three implants.

The function time of the immediate prosthesis ranged from 7.3 to
100.2 months, and the median time was 12.7 months. A total of
15 prostheses had been in function for more than 3 years, and 6 pros-
theses functioned for more than 5 years. A total of 11 patients still
wore immediate prostheses by the end of our observation, despite
having been warned that provisional prostheses are not intended for
long-term use. The other patients opted to replace the immediate
prosthesis with the final metal-acrylic prosthesis, the function time of
which ranged from 7.3 to 62.4 months.

Table 1 shows the prevalence of different classes of complication in
the first 6 months and the entire function period. A total of 41 prosthe-
ses (28.5%) experienced complications before 6 months in 36 patients
(31.6%), and 62 patients (54.39%) encountered complications during the
entire function period. Figure 1 shows the cumulative prosthesis success
curve. The 6-month cumulative prosthesis success rate was 81%. A total
of 48 immediate prostheses were successful after 1 year of function (ie,
free from class Il, Ill, IV complications). Seven immediate prostheses and
two immediate prostheses remained successful after 3 years and 5 years
of function, respectively, as shown in Table 2.

In the first 6 months, class Il complications (12.3%) were the most
common complications. During the entire function period, class IV
complications (28.1%) became were the most frequent complications,
followed by class Il complications (25.4%). The number of class Il, class
I, and class IV complications were calculated at the patient level and
are listed in Table 3. Four patients experienced complications more
than five times; they were all males and were treated bimaxillary.

During the entire function period, 62 class IV complications
occurred in 32 patients. A total of 44 class IV complications occurred

repeatedly in 14 patients, and 16 times the fractures were at the same

position where the previous fracture occurred. A total of 23 times,
class IV complications occurred in the anterior region, while the other
39 times were in the posterior region. No statistically significant dif-
ferences were observed between the patients who experienced a
one-time class IV complication and patients with multiple class IV
complications at the first occurrence time, in terms of patient age at
surgery, gender, rehabilitated arch, fiber-reinforcement, and opposing
jaw (Table 4).

As for class Il and class Il complications, 64 teeth fractures occurred
in 33 patients, 12 of which were fractures at the same sites that had
been repaired. Figure 2 shows the teeth sites and times of teeth fracture.
The anterior teeth suffered significantly more teeth fractures than the
posterior teeth (number of fractures per anterior tooth: 5.4 + 2.8, num-
ber of fractures per posterior tooth: 1.6 + 1.1, P = .001).

The Cox proportional hazards regression model was used to evalu-
ate the association between class IV complication and several possible
risk indicators on the patient level. Variables included in the multivari-
ate model were selected based on biological importance (gender) or
statistical significance in the univariate analyses (P < .20) (Table 5).
The multivariable Cox proportional hazards regression model showed
that prosthesis in the maxilla (HR = 3.37) remained as a statistically
significant risk factor for class IV complication (P =.001), while fiber
reinforcement (HR = 0.39) was a protective factor of base fracture
(P =.021), after controlling for age, gender, opposing dentition, and

the number of implants (Table 6).

4 | DISCUSSION

A number of previous studies have reported that implant-supported
full-arch immediate rehabilitation would be replaced by final prosthe-
sis with metal or zirconia framework after 3-6 month provisional func-
tion of the immediate prosthesis.®®'#172! Prostheses with metal or
zirconia frames have greater strength and are considered to increase the
prosthesis success rate.?2?® However, if the oral function was remark-
ably improved by immediate prosthesis, the replacement with final pros-
thesis on time was unfavorable for those Chinese patients considering
frequently visiting a clinician and the peri-treatment cost besides final

f,14 |‘3,12

prosthesis cost itself.”” Malo et a proposed that accurately designed

TABLE 3 Number of class Il, class lll, and class IV complications per patient

Times of
complications

Class Il complications
(no. of patients/%)

0 85/74.6 109/95.6
1 16/14 4/3.5

2 4/3.5 1/0.9

3 5/4.4 0/0

4 2/1.8 0/0

5 1/0.9 0/0

6 1/0.9 0/0

7 0/0 0/0

8 0/0 0/0

Class Ill complications
(no. of patients/%)

Class IV complications
(no. of patients/%)

Overall Complications
(no. of patients/%)

82/71.9 62/54.4
18/15.8 26/22.8
7/6.1 7/6.1
3/2.6 6/5.3
1/0.9 6/5.3
2/1.8 3/2.6
1/0.9 1/0.9
0/0 1/0.9
0/0 2/1.8
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TABLE 4 Comparison of patients with one-time class IV complication and multitime class IV complications in the first occurrence time, patient age at surgery, gender, rehabilitated arch,

fiber-reinforcement, and opposing jaw
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and supported all-acrylic prosthesis could be successful for long-term
use, however, there are few studies of the long-term function of immedi-
ate prostheses. In China, it is important to explore an effective and low-
cost prosthetic protocol and its indications.

The most common prosthetic complications in this study were
class Il complications (12.3%) and class IV complications (28.1%) dur-
ing the first 6 months of function and the entire function period,
respectively, both prosthetic fractures. This result aligns with the
results of previous studies, in which immediate prostheses only func-
tioned during the healing period.>181%924-27 |n the first 6 months, the
prevalence of class Il complications, class Il complications, and class
IV complications added up to 19%. Drago et al.?® reported that 17.8%
of immediate prostheses fractured in 129 patients after a mean wear-
ing time of 6.63 months, which was comparable to our results. As the
function time lengthened, the prevalence of class IV complications
increased. By the end of the observation period (mean function time
of immediate prosthesis: 22 months), the prevalence of class Il compli-
cations, class Il complications, and class IV complications were 25%,
4%, and 28%, respectively.

Our study first documented the distribution difference between
base fracture and artificial teeth fracture. Base fractures occurred more
frequently in the posterior region, while the anterior teeth fractured
more times than posterior teeth. Base fracture and teeth fracture were
commonly counted as the same type of complication in previous stud-
ies.?* In our study, teeth fractures and base fractures were classified as
different complications and analyzed independently. The results
showed that they differed in position distribution. In natural dentition,
the posterior teeth bear more masticating force than the anterior teeth.
Research has indicated that premolars were the main force-borne sites
in the implant-supported full-arch prosthesis, and the prostheses were
more likely to fracture in this area,?® which explains our observation
that base fractures occurred more often in the posterior region. Con-
versely, artificial teeth fracture occurred more frequently in the anterior
teeth. Chinese dietary habits may contribute to anterior teeth fractur,

because Chinese are accustomed to tearing and cutting their food with
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TABLE 5 Univariate analysis of variables associated with class IV complications using the cox proportional hazards regression model
95% Cl
Variables i) SE P Hazard ratio Lower limit Upper limit
Age at surgery 0.023 0.017 178 1.024 0.989 1.059
Gender (male) -0.375 0.380 .324 0.687 0.326 1.448
Rehabilitated arch (maxilla) 1.151 0.365 .002 3.161 1.545 6.464
Presurgery jaw status (potential edentulous) 0.127 0.409 .756 1.135 0.509 2.529
Fiber reinforcement (presence) —-0.881 0.412 .032 0.414 0.185 0.928
Opposing dentition (fixed dentition) 0.734 0.454 .106 2.084 0.856 5.074
No. of implants -0.402 0.313 199 0.669 0.362 1.235

their anterior teeth instead of cutting food with table knives, which
may yield unfavorable lateral force and thus increase the risk of teeth
fracture. This effect will be amplified when diets are pliable but strong,
including foods such as meat or pancakes. Unlike the anterior teeth, the
posterior teeth primarily bear axial force during mastication, which is
much safer than lateral force when considering teeth fracture. There-
fore, reinforcement of acrylic resin base strength in posterior region by
carbon fiber is effective to prevent base fracture, and oral health
instructions on the avoidance of using the anterior teeth to tear solid
food are necessary, as the teeth are commercially artificial teeth, and
fewer measures can be taken clinically to increase the strength of
the teeth.

We have added twisted carbon fibers inside the resin base of
immediate prosthesis since 2013, when Li et al's in vitro study®
showed that resin reinforcement with carbon fibers could increase the
anti-fracture strength in a three-point loading test. During the mastica-
tion process, denture base materials bear complex stress, including
compressive stress, tensile stress, and shear stress.?? In the three-point
loading test, the force placed on the specimen was unidirectional,
whereas the denture base in the mouth bore multidirectional stresses.
The multivariable Cox proportional hazards regression model showed
that fiber reinforcement (HR = 0.39) was a protective factor of base
fracture(P = .021) after controlling for age, gender, opposing dentition,
and the number of implants, indicating that carbon fiber reinforcement
may be effective in decreasing class IV complications. Some studies
have utilized cast or milled metal framework/bar to reinforce the acrylic
resin immediate restorations, and the prevalence of prosthesis fracture
ranged from 7.8% to 12.5%.3°3% A pilot study by Crespi et al.®®
reported immediate prosthesis with CAD/CAM resin framework (Resin
IVOCRON, Ivoclar Vivadent)functioning, and the prevalence of prosthe-
sis fracture was 8.3% after 3 years of function. Both the traditional

metal and CAD/CAM resin framework yielded lower prosthesis frac-
ture prevalence. However, these materials and techniques require extra
time and cost, which leads to a greater financial burden for the patient
and makes it difficult to finish the immediate prosthesis within
24 hours. In comparison, carbon fiber reinforcement is a low-cost
method and easy to operate. It is a more economical and pragmatic
method for immediate prosthesis reinforcement. The result of our
study showed: that carbon fiber reinforcement could decrease the class
IV complication rate. The class IV complication rates were 34.6%
(18/52) and 54.8% (34/62) in prostheses with or without carbon fiber
reinforcement, respectively. However, carbon fiber reinforcement could
not eliminate class IV complications.

The multivariable Cox proportional hazards regression model in
our study also showed that prostheses in the maxilla (HR = 3.37)
remained as a statistically significant risk factor for Class IV complica-
tions (P = .001). Cercadillo-lbarguren et al.?* also observed a higher
percentage of fractures in maxillary restorations. A possible explana-
tion could be the greater leverage on some maxillary restorations due
to centripetal resorption.

Bruxism may attribute to prosthetic complications because of
overloading. Zhou et al.*¢ demonstrated that the prevalence of
prosthetic complications and implant failure in patients with brux-
ism was higher than that in patients without bruxism. In the pre-
sent study, patients with suspicious bruxism were treated with
occlusal splints, excluding the effect of bruxism on prosthetic
complications, theoretically. Although some patients were found
to have bruxism after implant placement and immediate loading,
the diagnosis largely depends on the history of dentition abra-
sion. The follow-up time of this study was limited, and the impact
of bruxism on complications of the immediate prosthesis could

not be analyzed.

TABLE 6 Multivariate analysis of the variables associated with class IV complications using the cox proportional hazards regression model

adjusted for age, gender, opposing dentition, and number of implants

Variables i) SE
Rehabilitated arch (maxilla) 1.214 0.369

Fiber reinforcement (presence) -0.951 0412

95% Cl
P Hazard ratio Lower limit Upper limit
.001 3.366 1.633 6.936
.021 0.386 0.172 0.865
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The mean function time of immediate prostheses was 21.9 months
in this study. In total, 86% of the patients in this study postponed
their replacement appointments for final prostheses because of
remarkably improved function with provisional prosthesis or for eco-
nomic reasons. Only 14% of the patients delayed the replacement of
the final restoration due to the inconvenience of keeping an appoint-
ment, such as staying abroad. The results reflected the social demands
and positive practical significance in exploring cost-effective and pre-
dictable prosthetic protocols.

The results of this study showed that acrylic resin immediate pros-
theses had a high fracture rate (54.4%) if they functioned for over
6 months, although fiber-reinforced acrylic resin prosthesis could
improve the strength of prosthesis so that they function for a longer
period. Therefore, it is recommended to replace the immediate pros-
thesis with a final prosthesis with metal/ceramic framework after the
healing period to reduce the time and cost spent on prosthesis repair,
as well as to eliminate patient discomfort. However, 48 immediate
prostheses and 7 immediate prostheses continued to demonstrate
prosthesis success (ie, free of class Il, Ill, and IV complications) after
1 year of function and 3 years of function, respectively. This study
design is retrospective. Clinical data, such as mastication habits and
dietary habits, could not be obtained. The impact of this information
on the complications of the prostheses cannot be assessed. Therefore,
further prospective studies with larger sample sizes and more compre-
hensive clinical information are necessary to analyze the risk factors
of the prosthetic complications and to identify the possible indications
for long-term function with immediate prosthesis.

5 | CONCLUSION

Implant-supported full-arch immediate prosthesis functioning over
6 months have a high prevalence of prosthetic complication, with
moderate complications and very severe complications as the most
common complication in the first 6 months and the entire function
period, respectively. Fiber-reinforced acrylic immediate prosthesis
may function better during the healing period, with fewer base frac-
tures. Oral health instructions on the avoidance of using the anterior
teeth of the immediate prosthesis to tear solid food could prevent
teeth fracture.
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