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Abstract 

Background Appropriate load distribution among the supporting elements is essential for the long-term success 
of implant-assisted removable partial dentures; however, there is little information available on load distribution.

Purpose This study aimed to evaluate the effect of implant location on load distribution in implant-assisted remov-
able partial dentures by reviewing in vitro models and finite-element analysis studies.

Materials and methods English-language studies which examined the load distribution of implant-assisted 
removable partial dentures and were published between January 2001 and October 2022 were extracted from Pub-
Med, ScienceDirect, and Scopus online databases, and manual searching. Two reviewers selected the articles based 
on the predetermined inclusion and exclusion criteria, followed by data extraction and analysis.

Results Forty-seven studies were selected after evaluating the titles and abstracts of 264 articles; two were iden-
tified manually. After screening the text, 12 studies were included: six in vitro model experiments and six finite-
element analysis studies. All included studies used a mandibular free-end missing model (Kennedy Class I or II). The 
influence of implant location on load distribution to the abutment tooth, implant, and mucosa under the denture 
base was summarized in three cases: implant at the premolar, first molar, and second molar region. Due to differ-
ences in the measurement method of load distribution and loading condition to the denture, the results differed 
among the studies.

Conclusions The implant location in implant-assisted removable partial dentures can affect load distribution 
to the supporting elements, such as the abutment tooth, implant, and mucosa under the denture base.
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Background
Recently, the effectiveness of implant-assisted remov-
able partial dentures (IARPDs), in which a few implants 
are placed under the base of removable partial dentures, 
has been demonstrated [1–5]. This type of removable 
partial denture is referred to as implant-supported RPD 
or implant-retained RPD, depending on the role of the 
implant. IARPD aims to prevent the rotation and sub-
sidence of RPD’s extension base and improve denture 
stability by the implant placed in the distal part of the 
mandibular free-end missing. The basic strategy of add-
ing an implant support element to the free-end missing 
is to enable the defect type to transform into a pseudo-
intermediate defect (pseudo-Kennedy class III) [6–8].

The occlusal force increases in IARPD wearers, and it 
is expected to recover oral function better than conven-
tional RPD (CRPD) [9]. Furthermore, IARPD improves 
patient satisfaction and nutritional intake with enhanced 
masticatory function [10–12]. However, complica-
tions, such as loosening of the attachment and abutment 
screws on the implant or fracture of the denture base and 
framework, need to be noted [5, 7, 12–16]. Therefore, 
establishing appropriate guidelines regarding the IARPD 
design warrants a suitable selection criterion, includ-
ing the number, location, and size of implants. However, 
there is a high degree of freedom in the design and wide 
variation in the IARPD clinical conditions, which makes 
it difficult to perform high-quality clinical comparisons 
among various IARPD designs.

One mechanical feature of the IARPD involves the 
complexity of the supporting elements against the 
occlusal force on the denture [7, 13]. The occlusal force 
applied to the denture during function gets transmitted 
to three supporting elements with different amounts of 
deviation against pressure: the abutment tooth, mucosa 
under the denture base, and implant. This necessitates 
considering the appropriate load distribution to the sup-
porting elements and understanding the load-bearing 
aspect of each support element. However, simultane-
ous measurement of these loads during function in the 
human oral cavity is difficult because of several barri-
ers, such as the lack of a suitable measuring device with 
proper size and accuracy, and difficulties in securing the 
participants [17].

Studies using in vitro model experiments or finite-ele-
ment analysis (FEA) have investigated the load distribu-
tion of IARPD owing to the above-mentioned limitations 
of clinical comparison. The findings of these simulation 
studies are useful for determining the effect of clinically 
selected factors, such as implant placement or its loca-
tion and the type of attachment, on the load distribu-
tion in IARPD. Conversely, there is still no consensus 
regarding the load distribution, because the experimental 

studies were performed under various estimates and 
assumptions. Moreover, the experimental conditions 
differed across studies. Therefore, we aimed to summa-
rize and review the literature with experimental studies, 
including in vitro model experiments and FEA conducted 
on the load distribution to the supporting elements of 
IARPD, and examine the effect of implant location on the 
load distribution as one of the essential factors of IARPD 
design.

Methods
Literature search strategy
An electronic search was performed using MEDLINE 
(via PubMed), Science Direct, and Scopus as the data-
base research tools. The keywords used for the research 
were general: ((((((in vitro) OR (model)) OR (mechan-
ics)) OR (computer simulation)) OR (computational)) 
OR (finite-element)) AND (((Implant-retained remov-
able partial denture) OR (Implant-supported removable 
partial denture)) OR (Implant-assisted removable partial 
denture)) to allow the extraction of relevant data. Moreo-
ver, we performed a manual search by examining the bib-
liography of the identified articles for potentially relevant 
studies.

Inclusion and exclusion criteria
The inclusion criteria were as follows: complete manu-
scripts that reported the effect of implant location on the 
load distribution to the supporting elements of IARPD, 
such as the mucosa, abutment tooth, and implant, using 
in vitro model experiments or FEA. IARPD for three or 
more teeth-free-end missing was targeted. Only articles 
published in English from January 2001 to October 2022 
were included in this study.

The exclusion criteria were: reviews, in  vivo clinical 
studies, animal studies, no dental application, and no 
quantitative stress and load measures on the supporting 
elements of IARPD. All selected articles were collected, 
of which the required data were extracted, and duplicate 
articles were excluded.

Study selection
Figure  1 illustrates the strategy used for the literature 
search. The first two authors performed the initial search 
(HI and NY) and screened the titles and abstracts of the 
data sources for approximately 1 month. Upon identify-
ing an article relevant to the study’s objective, its refer-
ences were manually screened to identify additional 
studies that met the inclusion criteria. Second, the com-
plete texts of these articles were read to examine the 
details of the reported results. Subsequently, the review-
ers (TO and MI) confirmed the concurrence of the 
results, and discrepancies between the results of the two 
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authors were discussed. Eventually, we included studies 
that investigated the effect of implant placement and its 
influence on the load distribution to the supporting ele-
ments of the IARPD using in vitro model experiments or 
FEA.

Data collection and items
An extraction sheet was created for data collection using 
Microsoft Excel (Microsoft Office Professional 2019, 
WA, USA). The table for the in  vitro model study con-
tained the following information: author, publication 
year, model information (missing teeth area, Kennedy 
classification, and materials), denture design, implant 
information (number, location, and attachment), loading 
condition, sensors for measurement, and results. Simi-
larly, the table for the FEA study contained the following 
information: author, publication year, FE model infor-
mation (missing teeth area, 2 dimensional (2-D) or 3-D, 
Kennedy classification, and material properties), den-
ture design, implant information (number, location, and 
attachment), loading condition, measured stimulation, 
and results. A literature review was performed after sum-
marizing the results for each subfield.

Results
Search results
The initial search yielded 264 citations published between 
2001 and 2022. Two hundred nineteen articles were irrel-
evant to the topic based on the titles and abstracts; thus, 
they were excluded, resulting in 45 articles for additional 
search. We identified two articles by hand-search based 
on the bibliography. The full texts of 47 articles were thus 
assessed to determine those that investigated the effect 
of implant location on the load or stress distribution to 
the supporting elements in IARPD. Eventually, 12 studies 
met the inclusion criteria (Fig. 1): six articles used in vitro 
model experiments, and six used FEA.

Studies not included (n = 35) in the review after reading 
the full texts and reasons for exclusion are listed in Addi-
tional file 1: Table S1.

Experimental condition of the in vitro model studies
Table 1 summarizes the six selected articles [17–22]. All 
studies employed a mandibular free-end missing model 
(Kennedy Class I or II) in an improved ready-made resin 
model. A pseudo-mucosa of 2  mm thickness made of 
silicone impression material was installed on the residual 

Fig. 1 Study selection flow chart
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ridge area in all studies. In most studies, a pseudo-perio-
dontal ligament (PDL) comprising of silicone impression 
material was installed around the abutment tooth root. 
The RPD design varied across studies. RPA clasps (rest, 
proximal plate, and Akers clasps) [21, 22], RPI clasps 
(rest, proximal plate, and I-bar clasp) [17, 18], Akers 
clasps, and clasp-less type (rest and bracing arms only) 
[20], or other types of retainers [18, 19] were used as the 
direct retainers. In terms of the abutment on the implant, 
one study used a healing abutment predominantly as 
support [20], whereas others used an attachment-type 
abutment [17–19, 21, 22]. For the loading condition, a 
static load was vertically applied to the occlusal surface of 
the IARPD at a constant crosshead speed. Still, the mag-
nitude of the load and loading point varied across studies. 
Some studies employed unilateral and bilateral loading 
[18, 21], whereas others utilized only unilateral loading 
[17, 19, 20, 22]. Kihara investigated the effect of the load-
ing location [20]. Strain gauges [18–22] and piezoelectric 
transducers [17] were used to measure the load to the 
tooth, implant, and surrounding tissues or residual ridge. 
A seat-type sensor was used to measure the load on the 
mucosa under the denture base [17].

Experimental condition of the FEA studies
Table 2 summarizes the selected six studies [23–28]. All 
studies employed mandibular free-end missing mod-
els similar to the in vitro model experiments. The stud-
ies comprised a 2-D [23] and 3-D FEA [24–28], although 
most performed the analysis in the partial jawbone. In 
recent years, for 3-D FEA, researchers have adopted 
more realistic models, such as those based on human 
computed tomography (CT) images [25, 26, 28] or 
scanned skull models [27]. Most studies set up the mate-
rial properties of bone, teeth, and PDL as homogeneous 
and isotropic linearly elastic. However, one study used 
the heterogeneous material property for the PDL [26]. In 
terms of the direct retainer in RPD, an RPA clasp [25, 28], 
Akers clasp [26], and RPI clasp [27] were used. Contra-
rily, the retainer arms were not used in other studies [23, 
24]. The implant location settings also varied across stud-
ies. These studies used several types of abutments, such 
as healing abutments [23, 24, 27], telescope crowns [25], 
and specific attachment systems [26, 28]. In addition, 
they applied various loading conditions; unlike in the 
model experiment, some studies reproduced the oblique 
directional or horizontal directional load and vertical 
directional load on the IARPD [25, 26]. Most studies 
applied multi-point loading, and one study defined the 
loading condition using a contraction vector of the mas-
ticatory muscle activities, thus reproducing a more realis-
tic situation [27].

The effect of the implant location on the load distribution
Implant location was classified into three patterns, 
namely, the premolar region (near the abutment tooth), 
the first molar region, and the second molar region, for 
the convenience of summarizing all the included studies. 
For summarizing the load distribution, the load on the 
abutment tooth, including the mechanical stimulation 
in its PDL, mucosa under the denture base, and implant 
as supporting elements in the IARPD, were considered, 
respectively.

In model experiments, Matsudate et  al. demonstrated 
that the total load on the abutment tooth was most 
prominent in the case of an implant at the second molar 
region [17]. Similar results were obtained in a study 
that measured the stress in the bone around the abut-
ment tooth [21]. On the other hand, the lateral compo-
nent of the load [17] or the bending moment [18, 20] 
on the abutment tooth was larger in the implant at the 
premolar region. Regarding the load on the mucosa, the 
IARPD with the implant at the second molar significantly 
reduced the load under the denture base compared to 
CRPD [17]. In terms of load on the implant, some stud-
ies demonstrated that the distal implant position showed 
significantly higher load on the implant [17] or peri-
implant stresses [19, 22] than that for the mesial implant 
position, whereas others showed the opposite results [18, 
20, 21].

In FEA studies, the stress in the PDL or movement 
of the abutment tooth was analyzed in addition to the 
load on the abutment tooth itself. Memari et al. and Jia-
Mahasap et al. reported that the stress on the abutment 
tooth was largest in the implant location at the second 
premolar, followed by the first and second molar [24, 28]. 
In addition, Cunha et  al. showed that the stress in the 
PDL was largest in CRPD, followed by implant location at 
the second premolar, first molar, and second molar [23]. 
Contrarily, Xiao et  al. demonstrated that stress in PDL 
of the abutment tooth was largest in CRPD, followed by 
implant location at the second molar, second premolar, 
and first molar [25]. Another study showed no signifi-
cant influence of the implant location on stress in PDL 
[26]. In addition, Ohyama et al. showed that in the case 
of implant abutment height of 0 mm, displacement of the 
abutment tooth was the largest in implant location at the 
second premolar, followed by the first and second molar. 
The order was reversed in the case of implant abutment 
height of 2 mm [27].

Regarding the load on mucosa under the denture base, 
Cunha et  al. showed that the stress in the fibromucosa 
was largest in CRPD, followed by implant location at the 
second premolar, second molar, and first molar [23]. Xiao 
et al. demonstrated the smallest stress on the mucosa at 
the implant location at the first molar irrespective of the 
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loading direction [25]. On the other hand, Ortiz-Puig-
pelat et al. demonstrated that the largest soft tissue stress 
was observed in the implant location at the second pre-
molar, followed by the first and second molar. However, 
there were no significant differences between molars 
[26]. In terms of the load on the implant, the minimum 
principal stress in the implant at the second molar region 
was the largest, followed by the first molar and second 
premolar region with an abutment height of 0 mm, and 
the order was reversed with an abutment height of 2 mm 
[27].

Most FEA studies demonstrated the stress in whole 
mandibular bone and did not focus on the peri-implant 
or peri-abutment tooth area. Ortiz-Puigpelat et al. men-
tioned that the implant at the first molar region offered 
a more favorable distribution and dissipation of stress 
along the entire length of the peri-implant bone [26]. On 
the other hand, another study showed that implant stress 
was most extensive in the implant at the first molar, fol-
lowed by the second premolar and second molar regions 
[28].

Discussion
Considering the difficulty of in vivo investigation, simu-
lation studies are valuable in investigating the load dis-
tribution of IARPD, although the number of studies is 
limited. This review summarized the current biomechan-
ical findings regarding the load distribution of IARPD 
from in  vitro model experiments and FEA studies. 
These studies included various biomechanical aspects 
of IARPD; however, the review focused only on implant 
location’s effects on load distribution in the mandibular 
free-end missing.

It was difficult to determine the better method for elu-
cidating the biomechanics of IARPD, considering the 
advantages and disadvantages of each study design. Sim-
ulation studies should ideally use models reproducing the 
details of human jawbone morphology or properties and 
applying the real loading conditions. For example, 3-D 
FEA is generally superior to 2-D FEA. FEA can be more 
effective in investigating the stress/strain distribution in 
the jaw bone. However, in vitro model experiments might 
be able to make more sense of denture behavior. In most 
FEA studies, the clasp on the abutment tooth completely 
adhered to the tooth, which is not observed in the clinical 
situation. Understanding the characteristics of each sim-
ulation study before interpreting the results is essential.

In the in vitro model studies, it is challenging to imitate 
living tissues, such as the jawbone, mucosa, and teeth. 
Although researchers used an artificial mucous mem-
brane and PDL using silicon materials in the model stud-
ies, the thickness and elasticity substantially vary among 
individuals in  vivo. Similar to the model studies, it is 

unclear if the material properties of jawbones, PDL, and 
other components used in FEA studies were biologically 
relevant. Recent FEA studies have generalized nonlinear 
heterogeneous material properties based on a specific 
patient’s CT data, enabling more realistic simulation 
research [29, 30].

For the denture design of the IARPD, all studies used 
metallic frames. Previous FEA studies have demonstrated 
that the occlusal rest position or attachment system 
affects the strain on the metallic frame of the IARPD [31, 
32]. Nogawa et  al. [33] also compared the biomechani-
cal behavior of three types of direct retainers of IARPD; 
however, further studies are still required to consider the 
retainers’ effect on load distribution. Elsyad et  al. [19] 
compared the number of free-end missing teeth and clar-
ified that the long saddle of IARPD recorded significantly 
higher peri-implant stresses than the short saddle. Fur-
ther studies are needed to clarify the effect of the number 
of missing teeth on IARPD behavior.

In terms of loading conditions, a static load was applied 
to the IARPD in both in vitro and FEA studies. The mag-
nitude of the applied load ranged between 50 and 200 N, 
thus simulating an occlusal force during clenching or 
chewing. Although only vertical load was applied in the 
model studies, oblique or horizontal direction loads were 
additionally applied to the FEA. However, in clinical sce-
narios, various directional dynamic loads are exerted 
on the tooth and implant during chewing [34–36]. The 
model study applying dynamic and static loading condi-
tions to the denture demonstrated significant differences 
in the load distribution between loading conditions in the 
mandibular implant-supported overdenture [37]; there-
fore, the dynamic loading condition should be included 
in the simulation studies.

To understand the load distribution of the IARPD, 
the loads applied to each supporting element (abutment 
tooth, implant, and mucosa under the denture base) of 
the IARPD should be ideally measured three-dimension-
ally, simultaneously, and accurately. Strain gauges and 
piezoelectric transducers were mostly used to measure 
the load or stress of the supporting elements in model 
studies. In the included studies, the strain gauges were 
attached directly to the implant body [18–20] or the 
resin part around the implant [21, 22]. Considering the 
load in the peri-implant bone, the latter might be more 
meaningful, because the distortion of the surrounding 
bone can be more related to bone damage or remodeling. 
The piezoelectric transducer method can effectively and 
accurately measure the 3-D load on the implants and 
abutment tooth because of its favorable characteristic of 
load measurement in  vivo [38]. For measuring the load 
under the denture base, Matsudate et  al. used seat-type 
sensors [17], which were also used in vivo previously [39, 



Page 11 of 14Ichikawa et al. International Journal of Implant Dentistry            (2023) 9:31  

40]. However, a thin seat-type sensor with a larger sens-
ing area may be ideal for understanding the load distribu-
tion in this area. Alternatively, FEA studies can evaluate 
the magnitude and distribution of the stress/strain in the 
bone, mucosa, and PDL. Although there are no explicit 
guidelines regarding the kind of stresses that should 
be used in the FEA for dental biomechanics, principal 
stresses and von Mises stresses are often used equally. 
Since minimum principal stress represents the peak com-
pressive stress, the evaluation of that stress value could 
provide valuable information for understanding bone 
remodeling [41]. In the FEA studies included in this 
review, Ohyama et al. used the minimum principal stress 
for evaluating the distribution of mechanical stimulation 
in the model [27]. Since the accuracy and clinical validity 
of the FEA results are highly dependent on the reproduc-
ibility and condition settings of the model, more recent 
studies may be generally reliable due to the development 
of computational technologies. On the other hand, the 
FEA studies in this review have not been verified using 
clinical outcomes. Therefore, although the usefulness of 
FEA is understood, the clinical validity of such simulation 
results might not be high. This means that clinical valid-
ity must be carefully considered when interpreting FEA 
results, even in model experiments.

Regarding load distribution, the loads applied on the 
abutment tooth, the implant, the mucosa under the den-
ture base, and their balance were considered. With regard 
to the load on the abutment tooth, the load magnitude 
and direction, as well as the stress on the PDL and the 
surrounding bone should be considered. Model studies 
revealed that the load on the abutment tooth increased 
when implants were placed in the second molar region, 
and the bending moment became larger when implants 
were placed in the premolar region. In particular, Matus-
date et  al. demonstrated a larger load on the abutment 
tooth in the IARPD with the implant location at the sec-
ond molar compared with CRPD [17], which means that 
the implant placement does not necessarily reduce the 
burden on the abutment tooth in IARPD. When focusing 
on the stress in PDL or bone around the abutment tooth, 
the stress can be larger in the implant location at the sec-
ond molar region than in other regions from the model 
experiment results or FEA [25, 27].

On the contrary, some studies showed that placing 
the implant closer to the abutment tooth caused more 
strain on the abutment tooth [23, 24, 28]. However, con-
sidering the contour diagrams of FEA results, the higher 
stress area was larger in the implant at the second molar 
region than in other regions in the above studies [23, 28]. 
This can be explained by the fact that the denture can 
rotate on the implant as a fulcrum, which may reduce 
the load’s vertical components but increase the load’s 

lateral components on the abutment tooth [17], causing 
more strain on the abutment tooth. Denture rotational 
movement can also be affected by the loading condition, 
namely, whether the loading point on the denture is ante-
rior or posterior to the implant location [20]. In addi-
tion, Ohyama et al. suggested that denture and abutment 
tooth movement can be controlled by the bracing effect 
of the implant abutment [27]. If the denture behavior can 
be controlled well by the implants placed at the premo-
lar area, the burden on the remaining teeth may reduce, 
protecting the remaining teeth. The survival rates of 
abutment teeth used to retain and/or support the IARPD 
were reported to range from 79.2 to 100% [42], which 
might be better than that (73.6%) of the abutment tooth 
in conventional RPD [43]. The implant support and/
or retention in IARPD can avoid the swing movements 
along the axis of rotation of the prosthesis, which may 
reduce the risk of abutment tooth loss. Appropriate oral 
hygiene and a regular control and maintenance program 
are also essential to reduce the risk of failure of abutment 
teeth [42].

Considering the overall stress distribution in the 
mucosa area, the implant at the first molar area may 
minimize the total stress in that area [23–25]. Some 
studies showed that placing the implant under the den-
ture base reduced the load on the mucosa [17, 28]. The 
previous model experiments [44, 45] also demonstrated 
minimized mucosal pressure upon placing the implant in 
the second molar area. It is to be noted that, as described 
above, even if the implant location was the same, the 
load under the denture base can change depending on 
the loading points on the denture [20]. When the loading 
point is set between the implant and the abutment tooth, 
the load on the mucosa can be significantly reduced. It 
may be reasonable to consider the main occluding areas 
[46] for each IARPD patient to determine the most opti-
mum implant location.

Most studies showed that the load on the implant 
became larger in the implant location of the second 
molar area [17, 19, 22]. Other studies demonstrated that 
the bending moment of the implant [20] or peri-implant 
bone strain was larger in the implant location in the pre-
molar location [18, 21]. Considering the stress in the 
entire jawbone, placing implants at the first molar region 
might be less stressful [23–25] and enhance balance [26]. 
However, the included FEA studies did not focus on the 
region of interest in the peri-implant bone for stress 
distribution. It is to be noted that the effect of bracing 
and retention of implant abutment can change denture 
behavior, affecting the load distribution in IARPD [22, 
27]. Despite favorable clinical outcomes of the implants 
in IARPD [3, 5], there may be some concerns about peri-
implant bone resorption; therefore, researchers should 
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consider the burden on the implant in IARPD. On the 
other hand, defining an appropriate load distribution is 
difficult. The risk of mechanical or biological complica-
tions is thought to increase if the load is concentrated 
on any one supporting element in IARPD. Therefore, 
appropriate load distribution can be considered a state in 
which stress is not concentrated on any one supporting 
element.

Although the experimental studies included in this 
review reported the absolute values of load or mechani-
cal stress on the supporting elements, they used them 
to assess the experimental conditions in each study. 
Thus, comparing the absolute values among the differ-
ent studies was less meaningful. In addition, the effect 
of implant location on load distribution differed across 
studies, which may be attributed to the heterogeneity 
of the methodology used in these studies. In particular, 
model setting, loading condition, load or stress measur-
ing methods, or assessment places were different. Due to 
the above limitations, the results were not analyzed sta-
tistically in this review. In addition, simulation studies 
warrant verifying the validity of simulation results with 
actual clinical data [47]. Although this review included 
the studies with IARPDs for three or more teeth-free-
end missing, patients with two teeth-free-end missing 
also visit the dental clinic. Actually, one study included 
the case of two teeth free-end missing for both the model 
experiment and FEA and investigated the mechanical 
stress on the abutment tooth and implant of IARPD [48]. 
A shortened dental arch (no prosthesis or only implant-
supported fixed prosthesis at the first molar) or a fixed 
prosthesis with two implants may be clinically adopted 
rather than the IARPD in such cases, but it is necessary 
to investigate IARPD for two missing teeth in the future.

Summarizing the studies comparing three implant 
locations in IARPD for mandibular free-end missing: the 
first or second premolar, first molar, and second molar 
areas, the effect of implant location differed among 
the studies due to the differences in the measurement 
method, such as the load measurement method or posi-
tion, and loading conditions.

Overall, clinical suggestions can be provided for each 
implant position in the case of one implant-assisted 
removable partial denture in mandibular free-end missing.

Premolar region The condition of the peri-implant bone 
should be evaluated carefully, because the lateral load on 
the implant can be relatively high due to the rotational 
movement of the denture with the implant as a fulcrum. 
It is recommended when the abutment tooth is periodon-
tally compromised and an implant in the premolar region 
would reduce the forces on the abutment tooth.

First molar region Considering the balance of load 
distribution to all the support elements of the IARPD, 

implant placement here may offer a greater favorable dis-
tribution and dissipation of load and stress among the 
various supporting elements.

Second molar region The load on the mucosa under 
the denture base may be reduced. The condition of the 
abutment tooth should be considered, and equal load 
distribution to the remaining teeth might be essential to 
prevent load concentration on the abutment tooth. It is 
recommended when periodontal conditions of the abut-
ment tooth are stable.

Conclusions
Within the limitations, this review of in  vitro model 
experiments and FEA studies demonstrated the effects 
of implant location on the load distribution in IARPD. 
The implant location in IARPD can affect load distri-
bution to the supporting elements, such as the abut-
ment tooth, implant, and mucosa under the denture 
base.
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