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Abstract
Objective: The purpose of this study was to evaluate the treatment of molar affected FI using combined 
TPP, non-surgical RSR, and occlusal therapy may provide effective technique in treating SAP with molar 
FI and SOT.

Background: It was thought that the cause of periodontal disease was related to the alignment of teeth. 
In addition, uneven occlusal contact is associated with periodontitis, such as SOT, tooth mobility.

Methods: A total 50 molars which consisted of 17 molars without RSR are classified as the control group; 
the other 33 molars with RSR and 25 units of TPP are classified as the experimental group (14.8±2.0 
months; from 12 to 18 months). Both groups of patients were recorded periodontal parameters including 
plaque index, gingival index, probing pocket depth, periodontal attachment level, tooth mobility, SOT.

Result: The results showed that the experimental group of molars affected FI had a significant 
improvement in both tooth mobility and SOT, as compared to the control group. It can be seen that the 
use of RSR combined TPP in SAP affected molar Classes II and III FIs to treat tooth mobility and SOT has 
a remarkable effect. 

Conclusion: We can conclude that the treatment of molar affected FI using combined TPP, non-surgical 
RSR, and occlusal therapy may provide effective technique in treating SAP with molar FI and SOT.
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Introduction
In the distribution of bite force, the molar region shares most of the bite force in the 

vertical direction; in the distribution of stress, the molar furcation position is the concentrated 
area of the bite force. When treating periodontal disease in the molar area, the consideration 
of occlusal, lateral and torque forces distribution should not be underestimated. It was once 
thought in the early stage that the cause of periodontal disease was related to the alignment 
of the maxillary and mandibular teeth, and uneven occlusal plane were also closely related 
to certain specific periodontal diseases such as SOT, tooth mobility. However, in the 1960s, 
after the “microorganism is the main cause of periodontal disease” was gradually established, 
although the bite was no longer considered the main cause of periodontal disease, its role 
was gradually regarded as a cofactor for the destruction of periodontal disease. The so-called 
cofactor means that this factor does not directly lead to the etiology of the disease but can 
change the order or presentation of the course of the disease [1].
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Animal experiments by Glickman et al. [2] found evidence 
that occlusal factors are cofactors: in general, periodontal tissue 
inflammation is routed from the gingiva into the alveolar crest, 
but if periodontal inflammation is combined with secondary 
occlusal traumatism (SOT), the path of periodontal inflammation 
and destruction is not only towards the alveolar crest, also along 
the periodontal ligament. This is particularly pronounced on the 
pressure side of the tooth. A similar result was obtained from the 
observation of autopsies in cadavers [2]: excessive occlusal force, 
if the inflammation was confined to the periodontal ligament 
area, the occlusal injury can change the route of the reaction to 
spread around the periodontal bone. Later studies confirmed that 
occlusal injury can cause more severe periodontal attachment loss 
in periodontitis caused by microbial dental plaque, but as long as 
plaque control is done well and the distribution of its bite force 
is improved, its mobility degree and periodontal condition will 
gradually improve [3-8].

Material and Methods 
Research sample collection

This study sample was taken from August 2001 to April 2003, 
and among patients who attended the Periodontology Department 

of the of Kaohsiung Medical University Hospital, after full-mouth 
periodontal parameter evaluation, according to the diagnostic 
method of our hospital, [9] patients with molars with class II and 
III FI (Figure 1) were diagnosed with teeth with root molar class 
II FI or above after the first stage of treatment of periodontal 
disease. Subjects are required to undergo a full-mouth periodontal 
examination and the collection of basic information includes 
plaque Index (PlI), gingival Index (GI), probing pocket depth (PPD), 
periodontal attachment level (PAL), classification of molar FI, SOT, 
tooth mobility [10], and full mouth periapical radiographs (Figure 
1).

Control group (non-RSR): (Figure 1)
Patients are not willing to undergo root canal therapy and 

removable dentures but are willing to complete the first stage 
(Phase I periodontal therapy) of periodontal treatment (subgingival 
calculus scaling and root planning). Periodic three-month recall 
visits to receive professional plaque control (PLC), including 
meticulous subgingival scaling and planning on the teeth and molar 
root furcation areas as the control group. In addition, periodontal 
parameters included gingival index, plaque index, PPD, PAL, tooth 
mobility and injury of SOT (Figure 1) were measured at first month, 
third month, sixth month, and twelfth month.

Figure 1: Indicated that left mandibular first molar (# 36) affected Class III furcation involvement (FI) with secondary 
occlusal traumatism (SOT) and tooth mobility with non-RSR (The control group=non RSR).

Experimental group (RSR): (Figure 2)
Patients with class II to class III molar furcation invasion (FI) 

selected by the above steps still have severe advanced class II FI 
above the stage I treatment, that is, included in the parent group 
of the sample. Subjects collected by the experimental group were 
required to undergo: 

A.	 The preparation of TPP.

B.	 For the treatment and refer to intentional root canal 
therapy, if the tooth that has completed root canal therapy (RCT), 
the density of filling, the completion time and the presence of 
periapical lesion until the completion of treatment and then patient 
was transferred back to the periodontal department for non-
surgical RSR (Figure 2).
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Figure 2: Demonstrated the non-surgical root separation (mesiobuccal and distobuccal roots) and palatal root 
resection (RSR) on the maxillary first molars (The experimental group= RSR).

Non-surgical root separation and/or recession (RSR) separates 
the severe affected classes II and III molar root furcation using a non-
surgical flap manner, using a high-speed bur to separate the root 
along the furcation and reshape the root with no residue undercut. 
If the partially supportive alveolar bone level of the root of the tooth 
has been destroyed more than 4/5, the root of the tooth is extracted 
and the other remained roots with adequate bone support are act as 
the abutments of the therapeutic provisional prosthesis (TPP). The 
plaque index (PlI), gingival index (GI), periodontal probing depth 
(PPD), periodontal attachment level (PAL), tooth mobility and SOT 
injury of residual abutments were recorded at the first month, the 
third month, the sixth month, and the twelfth month, respectively.

Tooth mobility
a)	 Intra-examiner: for the first examiner, the correlation 
coefficient between the first measurement and the second 
measurement is 1.0000(p<0.001); For the second examiner, the 
correlation coefficient between the first measurement and the 
second measurement is 1.0000 (p<0.001). 

b)	 Inter-examiner: measurement accuracy (inter-examiner): 
The correlation coefficient between the first examiner and the 
second examiner’s measurement is 0.9388 (p<0.001); The 
correlation coefficient between the first examiner and the 
second examiner’s measurement was 0.9165 (p<0.001).

Result
The use of RSR combined with TPP in severe molar furcation 

involvement can be effective in improving the occlusal injury and is 
far superior to patients who only perform ultrasound scaling alone 
and regular plaque control. The baseline data of tooth mobility 
was 1.68±0.62, the first week was 1.250.59; in addition, there 
is remarkable decrease from 1.030.53, 0.690.71, 0.470.53 
after the 3, 6, and 12 months decreased by 1.22 (0.67 (P<0.001). 
Therefore, before and after the phase I periodontal therapy, the 
change of tooth mobility in the experimental group (p<0.001) 
during the first year was significantly improved as compared to the 
control group (p>0.05). (Table 1).

Table 1: The comparison of the tooth mobility between the control and the experimental group (RSR) before and after 
therapy.

Tooth Mobility Control Group w/ FI Mobility Experiment Group w/ FI Mobility Paired T-test Significance

T0 1.29(0.85) 1.68(0.62)

P<0.001
T6m 1.06(0.82) 0.69(0.71)

T12m 1.24(0.97) 0.47(0.53)

T0-T12 0.12(0.78) 1.22(0.67)

Paired t-test Significance P>0.05 P<0.001

T0: baseline data; T6: 6 months later; T12: 12 months later; T0-T12: The data difference from T01 to T12.

The SOT injury in the molar roots before treatment and the 
postoperative first 1 week was 41.5% (27/65). In addition, molar 
roots had SOT injuries were 26.15% (17/65) and 7.7% (5/65) after 
6 months and 12 months, respectively. And there was a significant 
difference in the before and after (Chi-square test) statistically 
significance in the experimental group (p<0.001) as compared to 

the control group (p>0.05) (Table 2). with SOT. From this point of 
view, it can be seen that in addition to proper oral hygiene training, 
periodic return diagnosis, combined with RSR and TPP, in addition 
to reducing mobility of the root, it can also effectively improve the 
situation of the molar root being injured by the SOT (Table 2).
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Table 2: The comparison of the secondary occlusal traumatism (SOT) between the control and the experimental group 
before and after therapy.

Mobility Control Group w/ FI SOT Experiment Group w/ FI SOT Paired T-test Significance

T0 5/17(29.4%) 27/65(41.5%)

p>0.05
T6m 5/17(29.4%) 17/65(26.15%)

T12m 5/17(29.4%) 5/65(7.7%)

T0-T12m 0(0%) 22/65(33.8%)

Paired t-test Significance P<0.001 P<0.001

T0: baseline data; T6: 6 months later; T12: 12 months later; T0-T12: The data difference from T0-T12.

Discussion
In cases of individuals with SAP were most common affected 

by SOT. Once not only characterized by severely periodontal 
attachment loss and reduced height of the alveolar bone but 
frequently also of a remarkably increased mobility of teeth. SOT of 
the jigging type with concomitant increased hypermobility of teeth 
induced a series of periodontal tissue alterations associated with 
clinical and radiographic symptoms such as teeth hypermobility, 
pathological migration, angular bone defects, disappearance 
of lamina dura, widening of PDL. In order to present a gradual 
mechanical extraction of teeth with SAP, splinting using the 
periodontal prosthetic therapy for full mouth rehabilization 
should be carried out as a prevention of therapeutic purposes of 
masticatory function, the patient’s comfort, elimination of SOT, and 
esthetic dentistry.

Treatment of occlusal injuries in the treatment of periodontal 
disease, not only the morphology of the molar FI should be 
considered, but also when the lesion is SAP with SOT. When a 
healthy tooth is subjected to excessive bite force due to changes 
in the occlusal distribution, there is a clinical increase in mobility, 
improper displacement, and even a fremitus when the upper and 
lower bites are in contact. On the periapical radiographs, PDL 
widening is found, alveolar crest, and vertical bone loss. These are 
the characteristics of primary trauma from occlusion [11]. However, 
there is no increase in periodontal pockets and loss of periodontal 
attachments at this time. When the supporting tissue around the 
tooth is destroyed by a periodontal inflammatory response, the 
alveolar bone level reduces its ability to withstand the bite, and the 
periodontal tissue cannot bear the damage caused by the normal 
bite force, which is called the SOT [11].

In general, when severe advanced periodontitis (SAP) occurs in 
the molar area, the destruction of the alveolar bone in the molar 
furcation area of the molar is mostly more than one-half of the root 
(but it will vary according to the length of the root trunk), [12] and 
the tolerance of the affected tooth to normal occlusal force is greatly 
reduced. When performing the general occlusal function, even 
if the rate, occlusal force, frequency, and time are similar before, 
due to the decrease in adaptability, the tooth mobility degree 
gradually increases, the periodontal membrane widening and 
other secondary occlusal injury. If the inflammation of the molar 
furcation is combined, not only will the vertical alveolar bone be 

destroyed, but also the periodontal attachment will be lost [13,14]. 
The treatment at this time is not only to exclude the source of 
infection for the affected area to reduce the inflammatory response, 
but also to alleviate or eliminate the abutment teeth of SOT, which 
are called occlusal therapy. 

Using primary or secondary splinting or with good complement 
design to eliminate abnormal occlusal force, lateral force and torque 
force, stabilize its functional occlusion, reduce tooth mobility and 
reduce patient discomfort, [15] is the treatment of teeth with 
SAP, especially for patients with molar FI, it is imperative. The 
more reliable treatment method for the serious invasion of the 
molar FI of the molar as mentioned in the first section is RSR, but 
at this time, if it is reshaped with a fixed cementum till necessary 
to face the problem that the molar furcation areas are controlled 
by professional and personal plaque. Therefore, how to apply 
the design of periodontal prosthesis to permanently resolve the 
problem of molar affected furcation involvement and prevent the 
problem of post-treatment complications is the main consideration 
in the treatment of periodontal disease.

A series reports of SAP affected molar with severe furcation 
involvement, SOT, and hypermobility of inadequate bony support 
in individuals were treated effectively and documented in recent 
literatures [16-21]. All the conclusions showed that the treatment 
for patients affected SAP with advanced molar FI, SOT, and grades 
II and III tooth mobility could be effective therapy under the 
combination of periodontal and prosthetic therapies included 
NSPT, TPP, RSR, fixed prosthesis and CSC telescopic denture.
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