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Multi-center prospective clinical study of 7-mm
short implants

4

Young-Kyun Kim', Su-Gwan Kim?, Pil-Young Yun', Yong-Seok Cho?, Choon-Mo Yang
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Purpose: The objective of this study was to verify the stability of 7-mm short
implants.

Methods: A multi-center prospective clinical study on 7-mm short implants was
conducted at 4 Korean medical centers. In 53 patients, 92 implants of 2 types
were placed. Through clinical and radiological evaluation, the survival and
success rate of the implants, peri-implant tissue condition, and complications
were examined. The subjective functional evaluation of patients was performed
by the distribution of a questionnaire at the final follow-up observation
appointment.

Results: Among 92 implants, 5 implants failed and were thus removed. The
failed implants were all from the GS II system. The implant survival rate of the
GS II system was 92.7% and the SS II system was 100%; nonetheless, it was
not statistically significantly different (P>0.05). The success rate of GS II was
83.9% and SS II was 97.2%, and a statistically significant difference was shown
(P<0.05). In the evaluation of the peri-implant tissue condition, crestal bone
loss was significantly smaller in the SS II system. In the short-term observation,
7-mm short implants showed good clinical outcomes.
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Conclusion: According to this analysis, if surgery that causes minimal trauma
on the crestal bone is performed and implants with appropriate designs are
selected, better clinical outcomes can be obtained.
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INTRODUCTION

In cases where an edentulous state is maintained for
a long time and vertical or horizontal bone resorption
is present, the available bone height needed to obtain
sufficient stability is limited or the possibility of the
invasion of the important anatomic structure such as

inferior alveolar canal is increased. Moreover, the crown-
to-implant ratio may become poor. Particularly, reduction
in vertical dimension of the anterior mandibular area is 4
times larger than the maxilla, and among the mandibles,
the posterior area shows more vertical bone resorption
than the anterior area. In addition, vertical resorption
is more prominent than horizontal resorption in the
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mandibular molar area, and thus, particular attention
should be paid to the deficiency in vertical bone volume
of the mandibular molar area.™ To overcome this, diverse
surgical methods such as a ridge augmentation and
inferior alveolar nerve repositioning have been proposed.
Nonetheless, in these cases, it is clear that the implant
failure rate is higher than implants placed in the jaw
in good condition and there is a lot of surgical trauma.
Therefore, the possibilities of developing complications,
resorbing alveolar bone, and soft tissue recession during
the healing period are significant. Recently, much attention
has been paid to short-length implants that can reduce
the burden of surgical procedures and the possibility of
developing complications. Particularly, if good stability can
be predicted, short implants can be a very useful treatment
choice in the mandibular molar area in places where the
bone volume is not sufficient.

Upon the recent commercialization of products with
improved surface treatments and designs, short implants
placed in the mandible have been reported to show
relatively good clinical outcomes; and in the Branemark
and ITI implant system, high long-term success rates of
short implants measuring 6 to 8.5 mm in length have been
reported.*”

To evaluate the short-term prognosis of implants
measuring 7 mm in length that were placed in the
mandibular molar area using minimally invasive surgical
procedures, we examined the early failure rate and the
short-term clinical outcome of implants placed at 4 Korean
medical institutions.

MATERIALS AND METHODS

This study was conducted after obtaining approval from
the Institutional Review Board, Seoul National University
Bundang Hospital (IRB No. B-0703-043-002).

1. The patient selection criteria

1) Patients in healthy general condition, and patients with
systemic diseases that could be controlled.

2) Patients who were edentulous in the mandibular 2nd

premolar area, the 1st and 2nd molar area, cases with
residual alveolar bone with insufficient height to the
mental foramen and inferior alveolar canal.
3) The buccal width of alveolar bone is more than 6mm.
4) Cases that the vertical resorption of the alveolar bone is
severe, and thus the crown-to-implant ratio is anticipated
to be higher than 1:2 were excluded.

2. Treatment procedure

The study subjects were selected by pre-surgical clinical
and radiological examination, and implant surgery was
performed in 4 medical centers. Implant surgeries were
performed from February 2008 to July 2008. At the Seoul
National University Bundang Hospital, Chosun University
Dental Hospital, and Jeju Yena Dental clinic, 7-mm GS II
implants (Osstem implant co. Busan, Korea) were placed;
in the Seoul University Bundang Hospital and Apsun
Dental Hospital, 7-mm SS II implants (Osstem implant
co. Busan, Korea) were placed. The use of submerged
or non-submerged technique was chosen at the time of
surgery according to the condition of the bone quality
and preference of surgeons. For cases that needed guided
bony regeneration, BioOss (Geistlich, Wolhusen, Germany)
and BioGide membrane (Geistlich, Wolhusen, Germany)
were used. For 5 days after surgery, antibiotics and anti-
inflammatory analgesic agents were administered; after
7 to 10 days, suture was removed. As the interval to the
second surgery or the impression taking for prosthetic
treatments, approximately 2-3 months were allowed, and
3 to 4 months after implant placement, the final prosthesis
was installed. Digital periapical radiographs implant
placementumbers listed here. what their different results
were.s should be installed’here; ridge impace were taken
and complications and the peri-implant condition were
recorded in the standardized record form at four times: 7 to
10 days after surgery, after 3 months, after the completion
of prosthetic treatments, and 1 year after installation of the
functioning prosthesis.

3. Implant survival and success rate
Among the cases without mobility, pain, inflammatory
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reactions in the adjacent soft tissues or radiolucency
findings, those showing less than 1.5 mm of bone loss
one year after prosthesis installation were considered
successful. Cases with implants and prostheses remained
at the last follow-up observation regardless of the peri-
implant condition were considered as survival. Regardless
of the cause, the cases with adjacent marginal bone loss of
more than 1.5 mm were considered failures.”

4, Peri—implant tissue condition

One yvear after prosthetic functioning, the gingival
inflammatory index (GI), plaque index (PI), buccal pocket
depth, and width of buccal keratinized mucosa were
measured.

1) Index of gingival inflammation (GI)”

The following scale was used to determine the GI:

0: Normal gingiva.

1: Mild inflammation —slight change in color, slight
edema. No bleeding on probe.

2: Moderate inflammation —redness, edema, and glazing.
Bleeding on probe.

3: Severe inflammation — marked redness and edema,
ulceration. Tendency to spontaneous bleeding.

2) Plaque index (P

The following scale was used to determine the PI:

0: No plaque in the gingival area.

1: A film of plaque adhering to the free gingiva and
adjacent area of the tooth. The plaque may be recognized
only by running a probe across the tooth surface.

2: Moderate accumulation of soft deposits within the
gingival pocket, on the gingival margin or adjacent tooth
surface, which can be seen by the naked eye.

3. Abundant soft matter within the gingival pocket or on
the gingival margin and adjacent tooth surface.

3) Buccal pocket depth
Using a plastic periodontal probe, the peri-implant
pocket depth of the buccal side of implant was measured.

4) The width of keratinized mucosa

The width of the keratinized mucosa and the distance
from the rim of gingiva of placed implant to the border of
alveolar mucosa was measured.

5. Crestal bone loss

To calculate the amount of resorption, the baseline crestal
bone level measured on the peri-apical radiograph taken
immediately after surgery was compared with the crestal
bone level on the mesial and distal sides on the periapical
radiograph taken at 1 year after prosthetic loading. The
magnification rate was adjusted using the length of the
placed implants, the mesial and distal sides were measured,
and the mean value was calculated.

6. Functional evaluation of the implant

At the last follow-up observation, the following questions
were assessed by distributing a questionnaire:

(1) Can you chew foods such as peanuts, kimchi, gakduki
(radish kimchi), and spareribs well?

(2) Subjective evaluation of peri-implant gingival
condition:

« Was the gingiva swollen?

« Was the gingiva painful?

« Did the implants move?

7. Statistics

For the comparison of the survival rate and success rate of
the GS II group and the SS II group, a Chi-squared test was
performed. For the comparison of the peri-implant tissue
conditions, the Mann-Whitney test was performed. For
statistical analysis, the SPSS 12.0 (SPSS Inc., Chicago, USA)
was used, and P<0.05 was considered to be the significant
level of all statistical values.

RESULTS

During the study period, 7-mm short implants were
placed in 92 cases of 53 patients at 4 institutions. The
age of patients was ranged from 20 to 71 years, with an
average of 53 years. Regarding the width of the placed

JInt Congr Oral Implantol Korea 2014:6(1):1-9 3
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implants, 5.0-mm implants were placed in 33 of the cases
and 4.8-mm implants were placed in 32 of the cases (Table 1).

In 5 patients, 5 implants were removed because of initial
osseointegration failure, peri-implantitis, or nerve injury.
All of the failed implants were from the GS II system.
Excluding the failed implants, a single implant prosthesis
was used in 25 cases, and a fixed partial prosthesis was
used in 62 cases, totalling 87 total prosthetic cases. The
opposite tooth was the natural tooth in 34 cases and
a crown in 30 cases (Table 2). One patient (who had 3
implants) dropped out of the study during the follow-up
observation period.

Excluding the patient who dropped out and the patients
with failed implants, the peri-implant tissue condition
of 84 implants that survived was evaluated. The follow-
up period after the functioning of prostheses was from
12 months to 26 months, with an average of 21 months.
Regarding the peri-implant condition that was assessed 1
year after prosthetic loading, the mean crestal bone loss
was measured to be 0.38 mm, the mean plaque index
was 1.15 mm, the mean pocket depth was 3.13 mm, the
mean gingival index was 0.85 mm, and the mean width of
keratinized mucosa was 1.8 mm.

Table 1. Width of implants

Fifty-six implants (16 implants in the males and 40
implants in the females) of the GS II system were placed
in 32 patients (12 males and 20 females); their ages ranged
from 20-65 years, with an average age of 50 years. Five
implants failed, and a 91.1% survival rate was shown. After
1 year of wearing the functional prosthesis, 4 implants
had more than 1.5 mm of crestal bone loss, and an 83.9%
success rate was shown (Table 3, Figs. 1, 2). The failed
implants experienced crestal bone loss and ultimately
failed; thus, they were removed.

Thirty-six SS II system implants (15 in the males and
21 in the females) were placed in 21 patients (9 males
and 12 females); their age ranged from 42-71 years, with
an average age of 57.3 years. None of implants failed,
and a 100% survival rate was shown. One year after the
functioning of the implants, 1 implant showed more than
1.5 mm of crestal bone loss, and a 97.2% success rate was
shown (Figs. 3 and 4).

The survival rate and success rate of the GS II system
and the SS II system did not show statistically significant
differences (P>0.05) (Tables 4, 5). The peri-implant tissue
condition one year after the functioning of the prosthesis is
shown in Table 6. The crestal bone loss of the GS II system

Table 2. Types of opposing tooth

Width (mm) Number Types Number
4.0 12 Natural tooth 34
4.1 4 Crown 30
4.5 11 Restorative treatment 14
4.8 32 Implant
5.0 33 Denture 4
Total 92 Total 87
Table 3. Analysis of crestal bone loss more than 1.5 mm
Age Sex Medical Site Diameter Implant placement Type Of, Opposing tooth
method prosthesis
52 F No 45 4 One-stage Fixed partial Crown
47 4
24 M No 47 5 One-stage Single Crown
55 M No 35 5 One-stage Fixed partial Natural tooth
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Fig. 1. Periapical radiograph 25 months after prosthetic loading.
The crestal bone level has been maintained.

Fig. 2. Periapical radiograph 23 months after prosthetic loading.
Progressive crestal bone loss is observed.

Fig. 3. Periapical radiograph 17 months after prosthetic loading.
The stable level of the crestal bone is maintained.

Table 4. Survival rate between GSIl and SSII group

Fig. 4. Periapical radiograph 1 year after prosthetic loading.
Approximately 2.4 mm of crestal bone loss is shown.

Table 5. Success rate between GSII and SSII group

GSlI SSli GSlI Ssli
Survival 51 36 Success 47 35
Fail 5 0 Fail 9 1
Survival rate (%) 911 100 Success rate (%) 83.9 97.2

Chi-square test was performed; no significant differences were
seen between GSIl and SSII group (P>.05).

was significantly different from the SS II system, and other
factors did not show a large difference.

Regarding complications, peri-implant diseases were
found in 6 of the cases, which was most prevalent, and
implant mobility, neurologic problems, and prosthetic

Chi-square test was performed; significant differences were seen
between GSIl and SSlI group (P=0.046).

problems were shown (Table 7). Five implants that failed
and were removed were initially placed in the 2™ molar
and the 1% molar areas, and most cases failed within one
year of wearing the functional prosthesis. After removal,
the implants were replaced, and prostheses were mounted.

J Int Congr Oral Implantol Korea 2014:6(1):19 §
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Table 6. Periodontal index comparison between GSII and SSII group

GSIl (n=48) SSlI (n=36)
Mean SD Mean SD i
Crestal bone loss (mm) 0.44 0.60 0.11 0.46 .000*
Plaque index 1.09 0.82 1.24 0.90 .489
Pocket depth (mm) 3.03 0.75 3.10 0.70 778
Gingiva index 0.70 0.58 1.00 0.91 .166
Attached gingiva width (mm) 1.75 0.98 1.89 1.08 274

P-values calculated with Mann-Whitney Test.
*Indicates statistically significant difference (P<.05).

Table 7. Types of complications

Types Number

Implant mobility 3
Neurologic complication
Peri-implantitis

Screw loosening and fracture

Upper prosthesis dislodgement

B R RN

Neuropathic pain

One case was removed 25 months after implant placement
because of the progressive bone loss caused by peri-
implantitis (Table 8).

A total of 26 patients answered the questionnaire at the
last follow-up observation that evaluated the performance
function of the implants. Twenty-one patients reported
that they could chew peanuts, kimchi, gakduki, spareribs,
and other hard food; five patients reported that they
could not chew well. When evaluating the peri-implant
condition, 2 patients reported experiencing gingival
edema, and 24 patients reported that they did not
experience edema. When asked if the gingiva was painful,
3 patients reported that they experienced pain, and the
other 23 patients reported no pain. When asked if the
implants moved, 2 patients answered yes, and 24 patients
reported that mobility was not felt at all.

DISCUSSION

The prognosis of short implants is still controversial.

6

Herrmann et al.'”

reported that implants measuring 7 mm
in length show the low survival rate at 78.2%, and short
implants closely correlate to the failure rate. According to
Weng et al.,'” 60% of the failed cases were with implants
shorter than 10 mm, and the cumulative success rate of
short implants showed substantially lower values than
the entire implants. On the other hand, the opinion that
the failure rate of short implants was comparable to
other implants was introduced.'” Actually, Malo et al.”
placed 408 short Branemark implants, and the survival
rate of 131 cases of the 7-mm implants was 96.2%; in
277 cases of 8.5-mm implants, the survival rate was as
high as 97.1%. In addition, Romeo et al.? reported that
the 14-year cumulative survival rate of short implants and
standard implants was 97.9% and 97.1%, respectively; in
the analysis of the 5-year success rate and survival rate of
implants with TPS and SLA surface treatment, the success
rate and survival rate of short implants and standard
implants were not statistically different. The results
reflect that the prognosis of short implants has improved
due to the advancement of surgical techniques, implant
surface treatments, and designs. In this study, during the
average 21-month follow-up observation period after
the installation of the prostheses, a 94.6% survival rate
was shown. When it was examined by dividing the 2
systems, the survival rate of the GS II system was 91.1%,
and the success rate was 83.9%. The survival rate of the SS
II system was 100%, and the success rate was 97.2%. The
survival rates of the two systems did not show statistically
significant differences, nonetheless, the success rates
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Table 8. Failure analysis

Implant placement

Type of Period of failure

Age Sex Medical Site Diameter method prosthesis (months) Cause

49 F No 47 5 One-stage No 2

50 F DM 37 5 Two-stage Single 8 Poor primary stability
54 F No 36 5 Two-stage No 1.5

34 F No 37 4.5 One-stage No 5.5 Neurologic

52 F No 36 4.5 Two-stage Single 25 Peri-implantitis

showed a significant difference.

According to the study by Romeo et al.”

that compared
111 implants measuring 8 mm in length and 154 implants
measuring 10 mm in length in 129 patients for 3 years
to 14 years, at the last follow-up observation, the mean
crestal bone resorption of the implants with 8 mm and 10
mm in length was 1.6 mm and 1.7 mm, respectively. In
other words, a statistically significant difference could not
be detected between the bone resorption volume of short
implants and standard implants.

Recently, it has been accepted that the level of stress
distribution cannot be determined by the implant length
only. Misch"® has emphasized that as the implant length
becomes longer, the total surface area increases; however,
the occlusion force that is delivered to the root area is
weak, and thus it cannot exert effects of reducing stress on
the alveolar ridge area. Therefore, the functional surface
area should be considered instead of the total surface area.
In other words, the factors that more heavily influence the
resorption of alveolar bone are the diameter and design of
screws, not the implant length. In this study, an average
of 0.38 mm of bone loss was shown after an average of 21
months after the installation of the final prosthesis. The GS
II underwent 0.58 mm of bone loss, and the SS II system
underwent 0.11 mm; the SS II system showed significantly
less bone loss. It is speculated that the reason for the high
failure rate of the GS II system and the abundant crestal
bone loss is that during the implant procedures, the crestal
bone was compressed excessively. In other words, after
the final drilling, counter-sinking with a cortical drill is
required. Under a situation where this procedure is omitted
and implants are placed by the self-tapping method, the

alveolar crest is excessively compressed. This leads to a
high possibility of bone necrosis and resorption during
the healing period, which further leads to an increased
risk for failure of osseointegration of the short implants.
Therefore, when implants with the microthread design are
placed in the mandible with hard ossein, sufficient drilling,
countersinking, and tapping procedures are thought to be
very important.

It has been suggested that in short implant placement, the
crown/implant ratio (C/I ratio) becomes poor; therefore,
the possibility for developing mechanical complications
is high, and several theories on the association of C/I ratio
with alveolar bone resorption have been reported. Rangert
et al."*"” reported that when the C/I ratio is poor, non-axial
loading is developed, and resorption of the alveolar bone
occurs without failure. In contrast, Blanes et al.'” reported
that by statistical analysis, as the C/I ratio becomes larger,
the resorption of the alveolar bone occurs less. Rokni
et al.”” and Tawil et al."” reported that when occlusion
occurs in the area closest to the implant axis, the C/I ratio
does not mediate effects on the resorption of the marginal
bone in the vicinity of implants. Generally, the crown-
to-root ratio is one of the clinical markers that is applied
to evaluate the prognosis of the abutment for selection
in the partial denture in the natural teeth."” Because the
level of alveolar bone is lowered to the root and thus
the lever arm above the alveolar bone is lengthened, the
opportunities for increase in adverse lateral force becomes
abundant. When the ratio is 0.5, the best prognosis can be
anticipated; when the ratio is a minimum of 1, it can be
used as an abutment.”” Nevertheless, until now, clinical
guidelines for the C/I ratio had not yet been reported.

J Int Congr Oral Implantol Korea 2014:6(1):1-9 7
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In this study, crestal bone loss according to the C/I ratio
was not evaluated. However, if the C/I ratio becomes
very disadvantageous in the short implants, long-term
prosthetic problems and crestal bone loss may develop.
Additional studies are required.

The complications of short-length implants that have
been reported in clinical studies are temporary sensory
anomaly, exposure of cover screws due to wound
dehiscence, peri-implantitis, loosening of screws,
prosthesis destruction, etc.”’"” In short implants,
excessive crestal bone loss may mediate adverse effects
on the long term prognosis of implants. Regarding
the Branemark-type implant design, approximately
1.5 mm of bone resorption is unavoidable during the
first year after placement; in short implants with that
amount of bone resorption, the prognosis cannot be
guaranteed.®*” In experimental studies on crestal bone
loss of submerged and non-submerged implants, the
infiltration of inflammatory cells and the development of
bone resorption were observed between the fixture and
the abutment focusing on the microgap, and the tendency
of less crestal bone loss in the vicinity of nonsubmerged
type implant was shown.”? Therefore, more attention
should be paid to cause less compression of the crestal
bone during the procedure, and it is better to select
implants that cause less crestal bone loss. When products
are selected with the microthread design in the cervical
area of the implants, the effective distribution of stress can
be obtained; it reacts as a retention element of the crestal
bone and minimizes bone loss.”” In cases involving the
submerged technique, more attention should be paid to
not develop wound dehiscence. Wound dehiscence and
exposure of cover screws during the healing period may
become a major cause of initial crestal bone loss.””’ Rangert
et al."” mentioned that to minimize load factor risks,
several implants should be placed to provide stability, and
a splinted fixed prosthesis should be installe. Nonetheless,
Isidor®® found that even one year after the functioning of a
single implant prosthesis, the sign of crestal bone loss due
to overloading was hardly detectable, and the failure rate
was also low.

In this study, complications of peri-implant diseases
developed in 6 cases, implant mobility developed in 3
cases, neurologic problems in 2 cases, screw loosening
and fracture in 1 case, upper prosthesis dislodgement in
1 case, and neuropathic pain developed in 1 case. The 3
implants that showed implant mobility, the one implant
that resulted in persistent neurologic problems, and the
one case that resulted in progressive bone loss due to peri-
implantitis were removed.

The subjective evaluation pertinent to the function of
patients was shown to be generally satisfactory. Koreans
favor kimchi, fresh bacon, bone, and other hard, tough
foods that result in dynamic overloading of implants. In
this study, most patients responded to the questionnaire
stating that they could chew Korean-style foods such as
peanuts, spareribs, and kimchi that require substantial
occlusion force. Some of the patients that developed peri-
implant diseases responded that they experienced gingival
swelling or pain; nonetheless, the correlation of short
implants to the development of peri-implant diseases
was not clear. In some cases, clinical peri-implant disease
symptoms were shown; however, the patients did not
notice the symptoms well. It is important to observe well
through regular maintenance managements. Similar to the
initial bone resorption, if bone loss progresses due to peri-
implant diseases, the long-term prognosis of short implants
is inevitably poor.

The limitations of this study are that despite being a
prospective clinical study, the follow-up observation was
carried out at multi-centers leading to some observation
records being omitted. This may have exerted influences
on the statistical analysis. Furthermore, the response rate
to the questionnaire was merely 50%. In addition, the
difference in the surgical techniques of surgeons at the
multi-centers may have exerted effects on the crestal bone
loss and the failure of the GS II system.

CONCLUSION

A multicenter prospective study on 7-mm short implants
was conducted, and good results were obtained. The GS
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II system showed worse results than the SS 1T system, and
implant designs and surgical procedures may have been
influenced the outcomes. Therefore, it is thought that if
surgical procedures can improve stability after implant
placement and deliver less compression to the crestal bone
and that if implants with appropriate designs are selected,
short implants in the mandibular molar area can show
good survival rates.
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Purpose: The aim of this article is a short-term retrospective analysis of the
stability and prognosis of dentium implant system (Implantium, superline)
according to patient’s condition and dental implant sites.

Methods: A short-term retrospective analysis was conducted in 46 patients with
Dentium implant placement at the Chosun University Dental Hospital from
January 2009 to December 2012. A total of 111 implants were included in this
study. There were 23 male patients and 23 female patients and all the patients
completed prosthetic restoration at least six months ago. All patients were
followed up for over 6 months after prosthetic treatments were completed and
survival rate was assessed with follow-up of patients during 30 months at most

Results: After total of 111 implants were placed, survival rate was assessed every
6 months. The result showed clinical success of all dental implants and there
were no differences according to dental implants sites, bone condition and bone
graft.

Conclusion: The short-term survival rate of dentium implant is 100%.

Keywords: Dental implants, Success

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Table 1. The number of implants by patient age, sex

Table 3. Distribution of implant diameter

No. of implants

Age (yr) Total
Male Female
20 4 1

30 0 0 0

40 3 16 19

50 13 15 28

260 32 27 59

Total 52 59 111

Table 2. Distribution of implant location
No. of implants
Location Total
Incisor Premolars Molars

MXx. 20 11 9 40
Mn. 16 18 37 71
Total 36 29 46 111

Mx.: Maxilla, Mn.: Mandible.

9] vjE2 747 233 02 BE = Ha o/dAe
BAHE FEo] == thTable D).

AR W2 EEE BH A2 F 407Y, st Z 7170
7} A= 9o m AFeke] A9 Az K| 207), sk o+
2o 37702 FH A1 XA Zfo]E B tHTable 2).

AEHE AL 3.4 mm/3.8 mm/4.3 mm/4.8 mm/5.0
mm7F AREE Qo H AEHE Zol= 7 mm-14 mm7HA]
choFsFH tH Tables 3, 4).

2. Methods
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9] follow-up7|7t2 7HR o w 2o 3071 L71A] 32 HAL

Diameter (mm) Incisor Premolar Molar Total
MX. 34 4 0 0 4
3.8 9 2 2 13
4.3 7 9 5 21
45 (0] 0 0 0
4.8 0 0] 2
5.0 0 0 0 0
Mn. 34 3 3 1 7
3.8 10 7 3 20
4.3 3 6 19 28
4.5 0 1 5
4.8 1
5.0 0
Total 36 29 46 111
Mx.: Maxilla, Mn.: Mandible.
Table 4. Distribution of implant length
Length (mm) Incisor Premolar Molar Total
Mx. 7 0 0] 0] 0
8 2 0 (0] 2
10 12 5 2 19
12 6 5 5 16
14 0 1 2 3
Mn. 0 1 6 7
8 0] 5 15 20
10 8 8 9 25
12 6 4 17
14 2 0 0 2
Total 36 29 46 111

Mx.: Maxilla, Mn.: Mandible.
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Table 5. Distribution of bone quality

Table 6. Survival rate of implant according to follow-up period

Bone quality MXx. Mn. Survival rate
D1 0 3 100
D2 11 51 100
D3 25 15 100
D4 4 2 100

Mx.: Maxilla, Mn.: Mandible.

RESULTS
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atrophic maxilla accompanied with the perforation of the sinus membrane
were included in this study. The patients were followed. Panorama and CT
radiographic images were taken. Sinusitis symptoms associated with the
maxillary sinus were not observed on clinical and radiographic features after
implant placement. These results suggest that a perforated maxillary sinus
membrane may not affect the implant prognosis or survival rate in posterior
atrophic maxillae.

Keywords: Dental implant, Perforation, Schneiderian membrane
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permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Implant placement is currently and has been universally
used as an alternative for restoring defective teeth. In
many studies, implant placement provides the appropriate
stability to implants with a standard length and diameter and
is most successful with a good prognosis in patients with
moderate bone mass and density.”” However, implantation
in the maxillary posterior region has a relatively low success
rate and poor prognosis.” When tooth loss occurs in the
maxillary posterior region, the alveolar bone shrinks, and
due to maxillary sinus pneumaticity, bone mass not only
becomes insufficient, but the patient may develop type IV
bone in the region.” Accordingly, implant placement in the
maxillary posterior region is difficult.

14

If an implant is placed in the maxillary posterior with
insufficient bone mass and type IV cancellous bone, there
is a tendency toward a synostosis being destroyed due to a
load compared to implants placed in regions with sufficient
bone mass and good bone substance.”

Many surgeries have been introduced to overcome the
problems associated with implantation in the maxillary
posterior region. These surgeries include maxillary sinus
floor elevation, maxillary augmentation, and the placement
of short and wide implants.

However, despite all of the aforementioned methods, sinus
membrane perforation is the most common complication
of maxillary posterior region implant placement. According
to many studies, the incidence rate of maxillary membrane
perforation is approximately 7-35%."
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The maxillary sinus is composed of the periosteum and
the Schneiderian membrane, which is involved in moving
residues or bacteria within the maxillary sinus.”

In implant placement, when perforation of the maxillary
sinus occurs, many complications can arise, including
maxillary sinusitis, spread of infection to other paranasal
sinuses, formation of a maxillary sinus polyp, and increased
risk of other maxillary diseases.”'” Despite all of these
possibilities, a bilateral cortical bone fixation that involves
passage through the maxillary sinus has been suggested as
a method to increase the success rate of implants placed in
the maxillary posterior region.

In a 10-year investigation of implants that pass through
the maxillary sinus membrane, there were no particular
symptoms or signs observed. In addition, there was an
implant success rate of 77% after 10 years. However,
there are hardly any reports concerning the prognosis of
implants involving an intentionally perforated maxillary
sinus. Hence, in this study, to obtain a bilateral cortical
bone fixation, we evaluated the prognosis of cases where
the maxillary sinus membrane was intentionally perforated.

Fig. 1. Radiographic image of a perforated right sinus membrane.
The CT image depicts the sinus membrane thickening around the
implant.

CASE REPORT

1. Case report 1

The patient was a 34-year-old female who came for an
office visit as an outpatient with the chief complaint of
prosthesis omission of tooth #17 on May 4", 2010. From
a radiograph, a vertical fracture of a dental crown in
tooth #17 was observed. The patient was referred to our
department for tooth extraction.

We performed an extraction of tooth #17 on May 4",
2010 and October 17", 2010. Lidocaine with epinephrine
1:100,000 (0.01 mg/ml) was used as a local anesthesia.
After lifting the full thickness, an Astra implant with a
4-mm diameter and an 11-mm length was placed. After
the surgery, we administered an injection of 1.2 g of
Augmentin (amoxicillin sodium 1 g, potassium clavulanate
200 mg), 1 ampule of dexamethasone, and piroxicam
potassium 22.3 mg/ml. In addition, we prescribed cefixime
for 10 days. The patient was regularly examined for
progress.

A week after placement, we identified the perforation

Fig. 2. Three months follow-up radiographic image. The radiog-
raphic image shows the perforated sinus membrane. The CT image
indicates decreased sinus membrane thickening.
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of the maxillary sinus on panoramas, periapical view, and
computed tomography (CT). Although we observed a small
amount of hypertrophy in the maxillary sinus membrane,
there were no other particular symptoms or signs observed
from the patient (Fig. 1).

Six months after the surgery, on panoramas and CT, there
were no observed symptoms of maxillary sinus infection,
such as hypertrophy in the maxillary sinus membrane
around the maxillary sinus perforated implants. There
were no subjective symptoms or signs observed, and we
performed a secondary surgery.

On panoramas and CT re-taken a month later, there
were no symptoms of maxillary sinus infection observed
(Fig. 2). Clinical signs or symptoms were not observed, so
we referred the patient to the prosthetics department for a
prosthetic restoration.

2. Case report 2

A fifty-five-year-old male patient was referred to the
department for implant restoration of #26 and #27 on
January 11%, 2011. On 8" of April, 2011, we performed
an Astra implant placement of #26 and #27 using a
4-mm diameter and 11-mm length implant under local
anesthesia. After the surgery, we gave an injection of

o - .

Fig. 3. Radiographic image of the perforated Rt. sinus membrane.
The CT image indicates the sinus membrane thickening around
the implant.

16

1.2 g of Augmentin (amoxicillin sodium 1 g, potassium
clavulanate 200 mg), 1 ampule of dexamethasone,
and piroxicam potassium 22.3 mg/ml. In addition, we
prescribed cefaclor, airtal, and Gasmotin for 10 days.

On a radiographic image, we identified a perforation
of the maxillary sinus and observed a small amount of
hypertrophy on the membrane around the implants;
however, no other symptoms or signs were observed
(Fig. 3). We gave instructions for a regular follow-up
visit to monitor the patient’s progress. Approximately
three months later, the patient returned for an office
visit. We again performed panoramic imaging, root apex
radiography, and laminagraphy. There were no symptoms
indicating complications such as maxillary sinus infection
(Fig. 4) on the radiographs. The patient did not report any
particular symptoms or signs, and we informed the patient
of their normal progress and our observations.

DISCUSSION

Implant placement in the maxillary posterior region is
a difficult process. Generally, to place an implant of an
appropriate length in the atrophic maxillary posterior
region, different methods such as maxillary sinus floor

Fig. 4. Three-month follow-up radiographic image. The
radiographic image depicts the perforated sinus membrane. The
CT image indicates decreased sinus membrane thickening.
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elevation, maxillary augmentation, and short and wide
implant placement have been used.

In 1986, Tatum' first introduced a maxillary sinus floor
elevation, and many dentists have began to employ the
technique. Maxillary sinus floor elevation is known for
its high success rate and lack of particular complications,
but the procedure is still somewhat associated with the
perforation of the maxillary sinus membrane, maxillary
sinusitis, cysts, myxoma, hematoma, and wound healing
delay.” There is also a report indicating risks and
complications from performing a bone graft on the bottom
of the maxillary sinus.'” In other studies, there have been
successful cases of placing short, wide implants in the
maxillary posterior region.

In addition, there is a report that indicates that if one
could increase the bonding strength with bone through a
surface treatment, then it is more advantageous to increase
the width rather than the length to provide stability."

Compared to implants that were not passed through the
maxillary sinus, the occurrence rate of complications was
not high, and the success rates are comparable.'”

In other reports, the perforation of the maxillary sinus
membrane that occurred when performing a maxillary
sinus floor elevation or when placing an implant healed
well without any serious complications, such as maxillary
sinusitis, and did not have a large correlation with the
failure rate of implants.”*"”

In our cases, we also were able to observe healing
without any symptoms or signs of maxillary sinusitis.”
However, some studies have reported that when perfo-
ration of the maxillary sinus membrane occurs, the risk
of maxillary sinusitis increases and the success rate of
implants could decline.

According to a study by Proussaefs et al. in 2003, the
survival rate of implants with a perforation of the maxillary
sinus membrane was 54.5%, while the survival rate of
implants without perforation was 100%."

In other studies, the survival rate of implants with
perforation of the maxillary sinus membrane was 94.4%,
while the survival rate of implants without perforation was
93.3%. In addition, the studies indicated that perforation

of the maxillary sinus membrane does not have a close
relationship with implant success rate."”

Therefore, it is debatable that maxillary sinus membrane
perforation has a large influence on the survival rate of
implants.

In our patients, a week after implant placement and
perforation of the maxillary sinus membrane, a small
amount of hypertrophy in the maxillary sinus membrane
was observed on an x-ray, but no subjective symptoms
or signs, such as maxillary sinusitis, were identified. These
results indicate that even when the maxillary sinus is
perforated, healing can take place without any particular
problems.

However, our report differs from other studies in that the
maxillary sinus was intentionally perforated to increase
the initial stability of the implants by obtaining a bilateral
cortical bone fixation. Our case reports have a limitation in
that we have 2 cases, and their prosthetic treatments have
not been completed. They also had unloaded implants.
In addition, when evaluating the prognoses, we only
evaluated radiography and clinical symptoms. Because the
evaluation period was short, a longer study is needed.

Despite the limitations mentioned above, when we
intentionally perforated the maxillary sinus to obtain
bilateral cortical bone fixation, maxillary sinusitis did not
occur. The fact that the implant did not fail is medically
significant.

In the future, a long-term study with a significantly large
patient population that includes loaded implants after
prosthetic treatment should be conducted. Additionally,
in evaluating the prognosis of implants, the changes of
maxillary sinus membrane on radiographic images should
be observed, but in there should be an evaluation of the
degree of marginal bone loss and the histological change of
the maxillary sinus tissues.

This study indicates that placing implants in the
maxillary posterior region with an intentional perforation
of the maxillary sinus membrane can help obtain stable
initial fixation strength and is advantageous in reducing
treatment time of the patient due to the use of a simplified
surgical technique. The technique could prove to be one

J Int Congr Oral Implantol Korea 2014:6(1):14-18 17
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of the most useful methods for implant placement in the

maxillary posterior region. However, additional research
should be conducted in the future.
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Evaluation of efficacy of mini-implant in retention
and support of temporary prosthesis: 3 case reports
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The object of this study was evaluation of efficacy of mini-implant in temporary
prosthesis by 3 clinical patient case. Among patients treated for rehabilitation
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of complete or partial edentulism at Sun Dental Hospital Implant Center, 3
cases where mini implants were placed for retention and support of temporary
prostheses were selected. In the 3 cases presented in the study, mini implants
served well in providing retention and support for temporary removable
prostheses. Although mini implants are known to be able to resist less occlusal
force than conventional implants, opposing dentition consisted of provisional
removable denture with reduced occlusal forces.
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INTRODUCTION

Mini implant, according to Glossary of oral and
maxillofacial implants (GOMI), is “implant fabricated of
the same biocompatible materials as other implants but of
smaller dimensions. Implants can be made as one piece to
include an abutment designed for support and/ or retention
of a provisional or definitive prosthesis.”” Although there
are no dimensional specifications, it is generally agreed that
mini implants are those with diameters less than 3 mm.”

Major advantages of mini implants are: 1) low cost--
half to one fourth the cost of conventional implants; 2)
applicability on narrow ridges; and 3) low barrier of entry
and ease of placement including lack of need for flap

surgery.

Notable disadvantages include: 1) limited clinical and
scientific evidence on long-term survival; 2) fracture
potential; 3) reduced resistance to occlusal forces; and 4)
other disadvantages related to flapless surgical technique
such as limited visibility during surgery and inability
to irrigate the bone.” Mini implant has wide variety of
applications including retention and support for temporary
or permanent prostheses and orthodontic anchorage.”® In
the following cases presented, mini implants were placed
to support temporary prostheses while conventional dental
implants and bone graft materials were allowed to settle.

Among patients treated for rehabilitation of complete or
partial edentulism at Sun Dental Hospital Implant Center,
3 cases where mini implants were placed for retention and
support of temporary prostheses were selected.
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CASE REPORTS

1. {Case 1) Full-mouth rehabilitation
1) Background Information
Age/Sex: 52/Male
CC: RbA Q1 2|12 & gt
PL:
(1) Generalized severe chronic periodontitis
(2) Rampant caries
(3) Reduced VDO
PMH: Cirrhosis (+) - Grade A, medical consult completed
PDH: N/S

2) Clinical Findings
(1) Poor oral hygiene

luh
11

RUTa Wom

AT

(2) Multiple caries
(3) Residual roots (15, 16, 48)
(4) Loss of VDO

3) Radiographic Findings (Fig. 1A)
(1) Generalized alveolar bone resorption
(2) Missing teeth (27, 34, 35, 37, 42, 44, 45, 47)
(3) Mesial angulation (31, 32, 33, 36, 38)

4) Treatment Plan
(1) Full-mouth extraction
(2) Implant placement with bone graft as needed
- 10 conventional + 2 mini on maxilla
- 8 conventional + 2 mini on mandible
(3) Mini implant-retained removable temporary prostheses

-'. -i"' 'S :
(LR

AT

ptttigtm o o8

Fig. 1. (A) Pre-operation pamorama. (B) Post extraction tooth panorama. (C) Surgical stent panorama. (D) Post operation panorama-1st
OP. (E) Intra-oral view;post operation 6 month (upper). (F) Intra-oral view;post operation 6 month (lower). (G) Intra-oral view; after 2nd
operation (upper). (H) Intra-oral view; after 2nd operation (lower). (I) Post operation panorama-2nd OP. (J) Abutment connection pano-
rama. (K) Intra-oral view; Provisional prostheses (upper). (L) Intra-oral view; Provisional prostheses (lower). (M) Intra-oral view; Provisional
prostheses. (N) Additional implants placed on bone graft site. (O) Periapical view; #35, 36 abutment setting. (P) Final prostheses

panorama.
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(4) Mini implant removal
(5) Implant-retained fixed partial denture splints

5) Treatments (Fig. 1B—-L)

2011.05.11 - Max/mand. left exodontia

2011.05.19 - Max/mand. right exodontia

2011.05.26 - Temporary removable prostheses delivery

2011.08.11 - Implant placement
(Mini implant; Intra-lock®System MDL 2.5/10 Ti)

2011.08.31 - Temporary prostheses relined to incorporate
mini implants

2012.02.17 - 1. Second surgery upper & lower part
2. Implant placement #35, #36

2012.04.24 - 1. Mini implant removal
2. Provisional delivery

2012.07.12 - #35, 36 abutment setting

2012.10.31 - Maxillary final prostheses delivery
Mandibular left posterior and anterior final
prostheses delivery

2012.12.31 - Mandibular right posterior final prosthesis
delivery

2. {Case 2) Mandibular implant—supported
overdenture using titanium bar

1) Background Information

Age/Sex: 75/Female

CC: ofef 9J2)7} &2 1L B3ttt

PL:

(1) Max., mand. RPD

(2) #35, 42, 43 hopeless

(3) Generalized chronic periodontitis

PMH: HIN (+) - Med(+), Anticoagulant (-), medical consult
completed

2) Clinical Findings
(1) Poor oral hygiene
(2) Max. missing teeth (#16, 17, 26)
(3) #35, 42, 43 remain in mand.
(4) #35, 42, 43 mob(++)

3) Radiographic Findings (Fig. 2A)
(1) #35 periradicular radiolucency

Fig. 2. (A) Pre-operation panorama. (B) Post extraction tooth panorama. (C) Intra-oral view; #41 mini implant fixation. (D) Surgical stent
panorama. (E) Intra-oral view; Temporary removable prosthesis. (F) Intra-oral view; 4 implant placement. (G) Post-operation panorama-
1st OP. (H) Intra-oral view; Bone garft was done (Rt.side). (I) Intra-oral view; Bone garft was done (Lt.side). (J) Intra-oral view; Primary
closure. (K) Post-operation panorama-2nd OP. (L) Titanium bar adaptation panorama.
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4) Treatment Plan

(1) #35, 42, 43 exodontia with #31, 41 mini implant
placement

(2) Mini implant-retained removable temporary prostheses

(3) #32, 34, 42, 44 implant placement with bone graft as
needed

(4) Mini implant removal

(5) Milled titanium bar splint fabrication

(6) Implant-titanium milled bar-supported overdenture

5) Treatments (Fig. 2B-L)
2012.01.18 - 1. #35, 42, 43 exodontia
2. #31, 41 mini implant placement
(Intra-Lock®System MDL 2.5/10 Ti)
2012.02.20 - #31 mini implant lost
#41 mini implant retained teaporary
prosthesis correction
2012.03.08 - #32, 34, 42, 44 implant placement

2012.06.12 - 2nd surgery
2012.11.14 - Titanium bar placement

3. {Case 3) Full-mouth rehabilitation
1) Background Information
Age/Sex: 44/Male
CC: o]7} QFth. v|-& | 2ol YSHE vlFo|r}.
PL:
(1) Generalized severe chronic periodontitis
(2) Missing teeth: #26, 31, 37, 46, 47
(3) Hopeless except for #23-25
PMH: N/S
PDH: N/S

2) Clinical Findings (Fig. 3A-D)
(1) Poor oral hygiene
(2) Mobility (++ ~ +++) : 12-22, 32-42
(+++) 1 18-14, 34-36, 44-46

Fig. 3. (A) Pre-operation panorama. (B) Intra-oral view; First visit. (C) Intra-oral view; First visit. (upper). (D) Intra-oral view; First visit. (lower).
(E) Intra-oral view; post extraction & Bone graft state. (F) Intra-oral view; post extraction & Bone graft state (upper). (G) Intra-oral view;
post extraction & Bone graft state (lower). (H) Post-extraction tooth panorama. (l) Post-extraction tooth after 1 year panorama.
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(++):13,23-25, 33,43
(3) PDL space of #13: 12 mm
(4) Torus on Man.(both sides)

3) Radiographic Findings
(1) Generalized alveolar bone resorption
(2) Missing teeth: #26, 31, 37, 46, 47

4) Treatment Plan
(1) Full-mouth extraction except #23, 24, 25
Mn. torus removal (Bone graft as needed)
Mini implant placement (#15, 14, 11, 21, 32, 42)
(2) Implant placement
- 7 implants on maxilla (#16, 15, 14, 13, 12, 11, 21, 22,27)
- 8 implants on mandible #36, 35, 34, 33, 43, 44, 45, 46)
(3) Mini implant-retained temporary prostheses (Max:
fixed, Mand: removable)
(4) Mini implant removal
(5) Implant-retained fixed partial denture splints

5) Treatments (Fig. 3E-)
2013.08.28 - Full-mouth exodontia except #23, 24, 25
- Mn. torus removal (Both lingual side)
2013.08.28 - #17~#22 area Bone graft (Bio-oss®+Auto
bone-torus bone)
- mini implant placement (DUO® 2.5/12, post
type (upper))
- mini implant placement (DUO® 2.5/14, ball
type (lower))
2013.09.14 - Temporary removable prostheses delivery
and patient did not visit d/t high cost
2014.08.11 - Revisit patient, but he did not implant
placement d/t high cost

DISCUSSION

The rate of success of dental implants has been
meticulously studied over many years worldwide, and its
reliability has lead dentists to extend the application of
dental implants from replacement of single missing tooth
to rehabilitation of completely edentulous arches. Along

with establishment of clinical reliability came research and
development of highly evolved surgical techniques and
the introductions of special components for functional and
esthetic improvements.” Standard-sized or wide-diameter
implants allow favorable bone-implant contact surface.”
Occasionally, however, lack of mesiodistal space or thin
remaining alveolar ridge make it difficult to place implants
of such dimensions. One solution to restoring single non-
load bearing tooth with limited available space is the use of
mini-implant.

Van Steenberghe” evaluated the prognosis of the osseo-
integration technique in the rehabilitation of partially
edentulous jaws in a multicenter retrospective study.
The observation time varied between 6 and 36 months
after prosthetic reconstruction. The success rate for the
individual implants in the maxilla and mandible was 87%
and 92%, respectively. In a prospective study, Zarb and
Schmitt'” evaluated the results of osseointegrated implants
placed in partially edentulous areas in the posterior zones.
One hundred five implants were placed in 46 edentulous
areas in 35 patients. After periods of loaded service
ranging from 2.6 to 7.4 years (mean 5.2 years), 40 of the
41 implants placed in maxillae (97.6%) and 59 of the 64
placed in mandibles (92.2%) remained in function, with an
overall implant survival rate of 94.3%. Zarb and Schmitt'”
also reported an average success rate of 91.5% for implants
placed in the anterior part of partially edentulous mouths
both in the maxilla and in the mandible. With regard to
single-tooth restorations, Cordioli et al.” reported survival
rate of 94.4% for single-tooth implants in 47 patients.
Engquist et al."”” evaluated the outcomes of single-tooth
restorations using Branemark implants from 1984 to 1989,
and reported an overall survival rate of 97.6%. McMillan
et al."? investigated the nature, timing, and frequency of
complications associated with singletooth implant therapy
in a dental hospital and 2 dental offices and they reported
implant survival rate of 96%.

In the 3 cases presented in the study, mini implants
served well in providing retention and support for
temporary removable prostheses.

In <Case 2>, one of two mini implants failed during
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temporary loading. Initially, two mini implants were not on
the same vertical level and one that failed had unfavorable
crown-to-root ratio. Also the two implants were placed
too close to each other due to lack of sound bone structure
in the anterior mandible.

In <Case 3>, 4 mini implants on maxilla supported
8-unit fixed provisional partial denture. Although mini
implants are known to be able to resist less occlusal force
than conventional implants, opposing dentition consisted
of provisional removable denture with reduced occlusal
forces. Occlusal surfaces of provisionals were designed to
avoid lateral forces. Despite reported difficulty in removal,
all mini implants were successfully removed before final
prostheses delivery.
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