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Abstract 

Occlusion and mandibular positions substantially affect full-body functioning 
and performance in sports. This report illustrates the case of a 27-year-old 
female long-distance runner who had intermittent lower back and hip pain. 
Since her bilateral maxillary first molars were missing, small partial dentures 
were placed in the position of those missing molars in order to improve oc-
clusion. Even right after the right-side denture was placed, her performance 
on the straight leg raising test and the strength of the iliopsoas muscle in 
the supine position improved. Her performance improved further after the 
left-side denture was placed. This report shows that occlusal restoration 
causes a definite improvement in body function, even in cases of small 
missing teeth. 
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1. Introduction 

The occlusion and mandibular positions affect both full-body functioning and 
sports performance (Watanabe et al., 1998; Fujii, 2016; Fujii, 2017; Fujii, 2019; 
Fujii, 2020; Miyaji, 2020; Mehta, & Forgione, 1996). In this report, I describe the 
effectiveness of dental treatment in a runner with intermittent low back and hip 
pain. 

2. Methods 

2.1. Subject 

The patient is a 27-year-old female long-distance runner who felt intermittent 
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dull in her low back and hip pain after excessive exercise. In the previous few 
years, she had often taken an acupuncture treatment after practice because it was 
temporarily effective. Then she had not visited any medical investigations such 
as radiography, computed tomography, or magnetic resonance imaging by a 
physician or an orthopedist because she felt less pain when she did not do some 
exercises. However, when she tried to join training, she could not practice 
enough because of her back and hip pain. She struggled that she hasn't been able 
to break her self-record for the last three years. She wanted to improve her sports 
performance situation as breaking her own record. 

2.2. Methodology 

The occlusion of her molars was inappropriate because of the loss of the crowns 
of the upper bilateral first molars (Figure 1). Problems with these teeth might 
have been arisen approximately 5 years earlier, though she was not aware of the 
relationship between malocclusion and her symptoms of body pains. 

The upper second molars were tilting mesially and gradually moved into the 
space that the first molars had occupied (Figure 1); Despite this situation, she 
did not feel structural abnormalities in the oral cavity or temporomandibular 
joint. She also was able to chew without any problems. When a little cotton was 
inserted into the position of the missing tooth, her grip in the Bi-Digital O-Ring 
Test became stronger. In this attempt, placing a little cotton means applying a 
prothesis as instead of denture, whereas strength of the grip in the Bi-Digital 
O-Ring Test means its effectiveness for her comfortable muscle movement and 
body function. Therefore, it can be distinguished that her missing tooth must 
have affected her body functions. To treat this condition, locating partial den-
tures for both sides of the missing teeth is necessary. 

Firstly, the root residue of the upper right molar should be extracted because 
there was dental caries. I took an impression for a denture with silicone rubber 
18 days later; after the socket (indentation after tooth pulling) healed. 

Secondly, a small resin partial denture with metal clasp (Quintess 87®; Yama-
kin Ltd., Tokyo, Japan, including 87.0% gold, 10.6% platinum, 0.3% silver, 2.1% 
other metals) was arranged as a prosthesis for the missing molars (Figure 2). 
The material of the denture was chosen very carefully in terms of color and met-
al, as well as its occlusal matching condition to find the most appropriate things 
for the patient, and those were determined by using the Bi-Digital O-Ring Test 
(Fujii, 2017; Fujii, 2019) (Figure 3). According to the result of the test, the den-
ture materials which features maximized the patient’s grip strength were chosen. 

Finally, I contrasted lower limb flexibility and lower limb muscle strength 
without the denture and with it. The straight leg raising (SLR) test was used to 
measure lower limb flexibility: While the patient was lying on her back on a bed, 
I lifted her leg while the knee was straight. The strength of the iliopsoas muscle 
was measured in the supine position with a handheld dynamometer (μTas F-1; 
Anima Ltd., Tokyo, Japan) during break testing (Jeon, 2019) (Table 1). 
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Figure 1. There was a missing tooth after removing a root residue of the upper right first 
molar. The upper second molars mesially tilted and the space of the first molar had de-
creased (arrow). 

 

 
Figure 2. The small partial denture was located to improve occlusion (arrow). 

 

 
Figure 3. The Bi-Digital O-ring Test. The substance was placed on the subject’s palm. 
Then, the subject made an O-Ring with subject’s thumb and another finger of her oppo-
site hand, which the author tried to split. 

 
Table 1. Data comparison before and after treatment. 

 SLR (right) SLR (left) 
iliopsoas muscle 
strength (right) 

iliopsoas muscle 
strength (left) 

Before treatment 67˚ 55˚ 9.9 kg 13.7 kg 

After treatment 90˚ 90˚ 16.1 kg 15.3 kg 

Improvement rate 34.3% 63.6% 62.6% 11.7% 
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3. Results 

In the SLR test, raising of the right leg improved from 67˚ before treatment to 
90˚ after treatment; raising of the left leg improved from 55˚ before treatment to 
90˚ after treatment; right-sided iliopsoas muscle strength improved from 9.9 kg 
to 16.1 kg (62.6% improvement); and left-sided iliopsoas muscle strength im-
proved from 13.7 kg before treatment to 15.3 kg after treatment (11.7% im-
provement). 

A full video of the experimental procedure is freely available online at the fol-
lowing link: https://www.youtube.com/watch?v=C4Fm7Qae3Ww “Only a little 
denture improved body condition” (last checked: 14 May 2020). 

After this treatment, the subject felt very little pain around her low back and 
hip and increased her stride when running. Her sports performance improved 
after insertion of both prosthesis and treatment of dental caries. The 3-year 
prognosis for her condition including SLR and iliopsoas muscle strength is good. 
During this term, she broke her self-record for the 5000 meters as from 16'33" to 
15'50". 

4. Discussion 

In this study, I examined how restoring missing teeth and improving occlusion 
may help improve muscle strength and flexibility of the lower body. The SLR test 
was used to measure lower limb flexibility, and the iliopsoas muscle was used to 
measure lower limb muscle strength. The iliopsoas muscle functions as a hip 
flexor and as a dynamic stabilizer of the hip joint during walking (Jeon, 2019) 
and active leg raising (Scott, Bond, Sisto, & Nadler, 2004). In addition, the iliop-
soas muscle helps maintain the continuous axis of the femur head in the hip 
joint during hip extension and external rotation (Jeon, 2019). Therefore, in-
creasing the strength of the iliopsoas muscle is considered important in improv-
ing the sports performance of runners. Improvement in the SLR test may be in-
dicative of improved sports performance (Devillé, van der Windt, Dzaferagic, 
Bezemer, & Bouter, 2000). Improvements in iliopsoas strength and in flexibility 
help increasing stride during running, and thus alleviate the symptoms of low 
back and hip pain. These improvements, which appeared after only a small res-
toration of the occlusion, suggest that occlusion contributes to the function of 
the whole body. The results of this study suggest that even a slight improvement 
in occlusion may alleviate back pain. 

Anatomically, the trigeminal nerve, which innervates the face and oral cavity, 
is the largest of the 12 pairs of cranial nerves. Thus a great deal of information is 
transmitted to the brain from the mouth via the trigeminal nerve. Julià-Sánchez 
et al. reported that afferent signals from the oral cavity that are related to dental 
occlusion effectively contribute to balance control when more external perturba-
tions are present (Julià-Sánchez, Álvarez-Herms, & Burtscher, 2019) and also 
reported that proprioceptor information about the position and movement of 
the head and neck in space are mediated by dental occlusion via the trigeminal 
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nerve, principally the mesencephalic root of the trigeminal nerve (Thomas, 
Thomas, & Thomas, 2019). Treatment of occlusion involves nerve reflexes, 
which may explain the results seen in our patient. 

Practical Applications 

The results of this case show that a slight improvement in occlusal condition 
helps to improve sports performance. If the dental treatment is done well, there 
will be no pain or side effects, and a long-lasting effect can be expected. There-
fore, if the previous treatments do not give sufficient results, the dental treat-
ment may be worthy trying. Furthermore, it seems that better support may be 
provided to athletes by coordinating dentistry with medical departments and 
acupuncture etc. When weight training is performed to increase muscle 
strength, joint flexibility may decrease. However, this method has the advantage 
that the muscle strength is increased immediately, and the joint flexibility is also 
increased. 

5. Conclusion 

A 27-year-old long-distance female runner who had intermittent lower back and 
hip pain took occlusal treatment by means of locating a small partial denture. 
Just after the denture was placed, her performance improved dramatically. Ac-
cording to a 3-year follow-up, her physical condition remains in very good. She 
set a new self-record that shortened 43 seconds in the 5000-meter race. 
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