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PNF applied to the Dental Field.
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Abstract: PNF can be used in any area related to neuromuscular reactions, even in the field of dentistry, in
temporomandibular dysfunction (TMD), orthodontics and full dentures, as well as pediatric, geriatric and
esthetic dentistry.

In the field of orthodontics, the issue of esthetics has been described by a large number of researchers
since the time of Angle. For the most part, these dealt with simple comparisons of changes in the hard
tissues (teeth, alveolar bone and jaw bones) and soft tissues before and after orthodontic treatment.
Although detailed descriptions have been provided concerning the techniques that bring about these hard
tissue changes, there are virtually no references to techniques for soft tissues, In other words, since soft
tissue changes arise from treatment of the hard tissues and individual growth, it can be said that the
soft-tissue results obtained were not the goal of the treatment, but rather a byproduct.

For these reasons, we would like to consider improvements in functional problems together with the main
theme that beauty itself is the starting point for dental treatment. We would like to focus on improving
functional and esthetic problems and report here cases where we clinically applied PNF.

Key Word : PNF,Orthodontics, Facial Muscles, Mustication Muscles, Esthetics
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Applied PNF to the Dental Field.
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Applied PNF to the Dental Ficld.
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Applied PNF to the Dental Field.
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A trial for teaching PNF by useing Electromyography —Part I —
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Abstract:Fifty learners were divided into five groups (ten people each)with. Each group was
then divided into two groups. five people each(one subject. four examiners). The teacher
showed the learner surface electromyography(EMG) induced from subjects and then ordered
the learnet to prodse the same EMG while performing the PNF exercise. The task was
extension * adduction - external rotation with knee extension. EMG potentials were led from the
vastus lateralis(VL). biceps femoris(BF). tibalis anterior(TA) and gastrocnemius(lateral
head)(G). We compared the teacher's EMG with the learner’s counting activation time. and
calculating root mean square(RMS) and integral EMGGEMG). In addition. constant error (CR)
and root mean square error(RMSE) were estimatel and compared. As a result. activation time
tended to be short for every muscle. CE was small further VL and BF. A clear tendency was not
obtained for the TA and G. The same tendency for CE was shown for RMSE. iEMG was small
except for BF. TA and G showed a tendency approaching the target value. RMS showed the
same tendency as the iIEMG of each muscle. aEMG had the same tendency as iEMG. It was
considered from the results. however.that resistance time was short learners reached the same
level as the teacher as lessons progessed. As for the strength of resistance. it was assumed that
resistance was small at. the beginning and then became smaller as learning progresed.

Key Word : PNF. education. EMG
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A trial for PNF teaching by use of Elecgromyography —The second —
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A trial for PNF teaching by use of Electromyography —The second —
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A trial for PNF teaching by use of Electromyography — The second —
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The effect of varying the duration of static stretching on reaction time of same muscle.

EEBTFD Y FKILptiFn 3
Yoko Tsuda Sumikazu Akiyama
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BOEOHARISHMICE X 2HEBFRIT Lz, FiEL BERA 19820812 1~3.30
.60 FhO{thBHAY 72 KRR & —RUBERE RS (21T 5 BEGS BH) & JE(RIREE(C BOIZ T, EBiES
RNEFF THEAT L1z, 44T CHRE ICRAIRERE, BEEMNRICS L TR EEBED
ZiTb®i, E6I12 11 £ 2MBRICFAREOEZETOHBEREEHITE. HBRE ICFRZRESH
. BOoHAREREIc L CIEREES 21T, premotor Time (PMT), motor Time
MD%*ZEHERB LOETAESTHORD, RS IHHE 30 B PMT 25 ¥ ORli
FHEIZBWTHLE T ERZTL, BEABICSWTHEEZ2B, LLEXY, B
RIZRICHERIICRE L, LITHRRBICAXMDIELEDREDR. S OICHFHL <L
TOTITHRRE, RHHICEEBERIETIENEZONE,

F—7—F : FRea Bk, HipkRER, PMT, MT

Abstract : The purpose of this study was to examine effect of varying the duration of
static stretching on the reaction time. In addition we considered the effect the
sensory pathway has on RT. The subject group consisted of 19 healthy adults who were
randomly assigned to group S ( stretching group) or group C (non-stretching group).
The Groups performed 1-3 seconds, 30 seconds, and 60 seconds of gastrocnemius
muscle stretching before the task. The subjects' task was to perform an ankle
plantarflexion quickly after either feeling the plantar stimulus on the same side or
hearing a sound stimulus. Furthermore, a second group (of 11 healthy adults) were
stretched under the same conditions. Their task was to perform ankle plantarflexion
after an ipsilatercal plantar stimulus and contraleteral plantar stimulus. We compared
the premotor time(PMT). and motor time (MT), using a surface electromyogram and an
electric goniometer. It was shown that the PMT had a significant reduction after the
stretching of the muscle for 30 seconds. A one-way analysis of variance was done.
These results suggest that the stretching of the muscle influenced the reaction time.
The experiment took into consideration the action called facilitation which included a
closed effect in the sensory pathway. The affected motor neuron below the spine level
and the affected neuromuscular junction. were also taken consideration.

Key Word : Static stretching, Duration of static stretching. PMT, MT

D) EREFRBRKERER EHFBUHEFEH RREFRFETR BERESH
Physical Therapy Section, Health Sciences Program, Health and Welfare Science Course. Graduate School of
International University of Health and Welfare

2) EFEARCE FREPRHER VY YT H
Department of Rehabilitation, Utsunomiya Central Hospital

3) EMEFBURE REED BFEREEHR

Department of Physical Therapy. School of Science. International University of Health and Welfare

PNF V4 —F 3%1% 200353 A

11



MR LRE

% DB A R O A RIS O RISH I RITTREIC OV T

The effect of the varying the duration of static stretching on reaction time of same muscle.
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The effect of the varying the duration of static stretching on reaction time of same muscle.
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The Effect of the PNF Approach against a Case with Difficult Standing up

b B0 BEREERIEGIZ X5 PNF 7 7o —F D3R
The Effect of the PNF Approach for treating difficulty with Standing up

2 EiTY LAY INEFRE 2 fEFr—
Masayuki Hoshi Kimito Momose Takeya Ono Junichi Chirii
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EREEBR D> HILAT) D 2SO T 1 BORHRATHR L. (BAARETH S 1 B BOTRFERI) & THTE
Th5b 8 ABDIEHA &L, ERIT. EdBORMN 1 BOBRAIIE THERICE 2o
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Abstract : The purpose of this single case study was to evaluate the effect of the PNF approach
by using center of pressure (COP) . The subject was an 81-year-old woman who presented
with a right hemi-paralysis due to cerebral infarction. The subject’s Brunstrom recovery
stages were V for the upper extremity. VI for the fingers. and V for the lower extremity. The
subject was treated with the PNF approach for eight days. The COP of standing up was
measured by a gravicorder before and after the PNF treatment. The period of standing up was
divided into two phases. Phase-1 started with the secure sitting position and ended with the
hips taking off from the seat. Phase-2 started with the hips taking off from the seat and ended
with the secure standing position. Data was compared before the PNF treatment the first day
and the eishthday.

The period of phase-1 was decreased after PNF. There was a significant difference between
pre and post-PNF. In phase-1. the COP movement distance was increased after PNF. But.
there was no significant difference. In phase-2, the COP movement distance was decreased
after the PNF. There was no significant difference. The period of phase-1 was decreased after
PNF, because the subject could move her trunk faster. Therefore. the PNF approach can
change o-patient’s trunk movement during standing up. Standing up becomes easier, and an
effect is noted.

Key Word : PNF, Standing Up, COP, Effect of medical treatment
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The effect of Upper Extremity PNF pattern on muscle contraction of the contualateral

Gluteus maximus muscle in a prone kneeling posture.
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Abstract : We performed PNF patterns of the upper-limbs during contralateral hip
extension in a prone kneeling posture. and the muscle activities were analyzed.
Eleven male subjects received PNF patterns on the left upper-limbs during right hip
extension. Subjects performed each PNF pattern with a maximum isometric con-
traction at the end position. The measured muscles were the right gluteus maximus
muscle and erector spine muscles of both sides.

Also. we measured the force of the gluteus maximus muscle. As a result. the up-
per-limbs flexion pattern produce a much greater RMS than did the upper-limb ex-
tension. On the other hand. the force extension pattern produced a much greater
data than flexion pattern. This experience suggests that the PNF pattern of the up-
per-limbs may affect the central pattern generator from a neurological effect

Key Word : Prone kneeling posture Gluteus maximums muscle PNF
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The effect of PNF pattern of Upper Extremities on musucle contraction of the other side of Gluteus maximus mus-
cle. in a prone kneeling posture.
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The effect of PNF pattern of Upper Extremities on musucle contraction of the other side of Gluteus maximus mus-*
cle, in a prone kneeling posture.
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The effect of PNF pattern of Upper Extremities on musucle contraction of the other side of Gluteus maximus mus-
cle, in a prone kneeling posture.
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The effect of PNF pattern of Upper Extremities on musucle contraction of the other side of Gluteus maximus mus-
cle, in a prone kneeling posture.
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The facilitating elements of PNF and the effect on shouting
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Abstract: The purpose of this study was to investigate the influence of shouting while
perfornuing PNF petterns. The subjects were 12 healthy males. Torque. vastus medialis iEMG
and neuromuscular efficiency (Torque / iEMG) in 4 kinds of maximum isometric contractions of
knee were extensioned that (Dshouting only (Shout), @verbal command only (Command). @
Shout and Command (S+C) and @no treatment (control). As a result. Shout and S+C resulted in
a larger torque and iEMG than did control. We tound a significant increase over Command. This
study suggests that Shout may have had strong effects on muscle activity and may facilitate the
nerv system and muscles. .

Key Word: Shout, iEMG, Neuromuscular efficiency .Maximum isometric contraction
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About facilitate elements of PNF and the shout effect.
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About facilitate elements of PNF and the shout effect.
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Effect of Hold - Relax in recovery of muscle fatigue
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Keiko Saito Toshifumi Togashi Jun Maruyama Toshinori Shimoi
EE A2 il #iFn

Yusuke Nishida Sumikazu Akiyama
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IXEMER THAPEEHAREEXEEHRS 2L BEHTHAMUBETITEF BRI
BHI EBmrot.

F—D—F:F—=nNFIFvIR, RbLyFLY, HEY, PRAV-FER HEoE

Abstract : The purpose of this study was to the examine effect of the Hold-Relax(HR)
technique in the recovery of muscle fatigue. Nine male volunteers participated in this
study. After muscle fatigue of the gastrocnemius. we compared HR (extension — adduc-
tion —external rotation pattern) with passive stretch (ST: stretching) and rest (Con:
control) for the subjects. We measured the electromyogram (EMG) of the gastrocne-
mius median head and lateral head. We took measurements after muscle fatigue: one
measurement per minute for 5 minutes after intervention .and one measurement
every 5 minutes for 25 minutes after intervention. Integral electromyogram GEMG)
and median power frequency (MdPF) were calculated and compared to the quantity of
muscle discharge with each intervention. As a result. HR significantly increased the
change rate difference of the gastrocnemius median head as compared to ST and Con
in MdPF. HR significantly increased the change rate of the gastrocnemius lateral head
as compared to Con after 1. 2. 20 and 30 minutes in iEMG. The movement pattern
which we used in this study did not effect the recovery in the gastrocnemius median
head. which is the agonist. and decreased muscle fatigue in the gastrocnemius lateral
head. which is the associated muscle.

Key Word : Hold - Relax, Stretching, Muscle Fatigue, Median Power Frequency,
Integral Electromyography
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The effect of resistive scapular exercises on the improvement of the range of motion of the

sound and hemiplegic shoulders

LHEED Wk —2 FH kB EIEEF D
Sachie Myoi Hajime Shimizu  Mitsuo Arai  Akiko Uehiro
mh REY g ' EKIv=N e TARTLD fEEZ?

Yoshimi Tanaka  Ken Yanagisawa  Michele Eisemann Shimizu  Tsuneji Murakami

BB MEPE R REBREICEBRE~DEKFUEENPNF: propricceptive neuromuscular facili-
tation )& 1T\ & EBNE O F L E th TEIHROMICE X 2 FBIZOWTRE Lz, MMZEPk
F B SRE 6 4T, FHERNT80.0 (66~96 i%) k. RIEH 7.7 2~1564F) ETho7=, 7
Ny A hr—ALRAT—U3M1 4, V5 &2 ThHot, &BHE L BMEORRIEMLTRERE DRI
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Abstract: The purpose of this study was to determine the immediate effect of the exercise
on the improvement of the range of motion (ROM) of shoulder flexion after each exercise.
The exercises included resistive sustained contraction using proprioceptive neuromuscular
facilitation for scapular anterior elevation (AE) and posterior depression (PD) and active
- flexion of the shoulder joint (AFS).
Six subjects who had hemiparesis secondary to a stroke with a Brunnstrém recovery stage
ranging from I to V (mean age=80.0 years, SE=3.2) received 2 random sessions of each
exercise (sound and affected side) .

The results of a one-way ANOVA showed a significant difference between the exercises in
the improvements of the active and the passive ROM on the affected side. The Fisher’s
post hoc analysis revealed that AE and PD were more effective when compared with AFS
in the improvement of the active and passive ROM of the affected side.

PNF may have caused a relaxation of the muscle on the sound side and recruitment of
muscle activity on the affected side as a result of overflow occurring during the procedure.

Key Word:Scapular Resistive exercise, Range of motion(ROM), Relaxation. Associated
movement. Proprioceptive neuromuscular facilitation(PNF)
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The effect of resistive scapular exercises on the improvement of the range of motion of the sound and hemiplegic shoulders
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Effect of scapular resistive exercise on the ipsilateral ankle joint range of motion

A fiFY Wk —2 ¥ B &XK i
Kazuko Tateishi Hajime Shimizu Mitsuo Arai Mayumi Kanemoto
B R%EY WISz T4 ReLy WiE o
Yoshimi Tanaka Michele Eisemann Shimizu Ken Yanagisawa
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Tsuneji Murakami
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Abstract : We investigated the immediate effects of scapular resistive exercise, using
proprioceptive neuromuscular facilitation (PNF), on the relaxation of the foot.
Fourteen subjects (6 men, 8 women) ranging in age from 70 to 89 years (mean
age=79.6 years, SE=1.9), who participated Day Rehabilitation Services. received 2
random sessions of exercises, consisting of PNF and active arm elevation during the
Day Rehabilitation Services.

The effect of exercises on the relaxation of the foot was represented by the range of
motion (ROM) of ankle joint in side lying. A two-way repeated ANOVA of the ROM
revealed the superiority of the PNF method. compared with active arm elevation.
Scapular resistive exercises may have caused the relaxation of the foot as a result of a
descending overflow occurring during the resistive exercise.

Key Word:PNF, Resistance mouement of scapular, ROM
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Effect of scapular resistive exercise on the ipsilateral ankle joint range of motion
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Effect of scapular resitive exercise on the ipsilateral active ankle joint movement
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Abstract, : We investigated the immediate effects of scapular resistive exercise. using pro-
prioceptive neuromuscular facilitation (PNF), on the activation of foot movement. Fourteen
subjects (6 men. 8 women) ranging in age from 70 to 89 years (mean age=79.6 years. SE=1.9).
who participated in Day Rehabilitation Services. received 2 random sessions of exercises
consisting of PNF and active arm elevation during the Day Rehabilitation Services. We ana-
lyzed the effect of exercises on the co-ordination of the foot. which was represented by the
duration of the active movement of ankle dorsiflexion and plantar flexion in side lying. A
two-way repeated ANOVA of the duration revealed the superiority of the PNF method. as
compared with active arm elevation. PNF may cause the efficiency of ankle movement as a
result of a descending overflow occurring during the resistive exercise.

Key Word:Scpular, PNF, Ankle active mouement
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Effect of scapular resitive exercise on the ipsilateral active ankle joint movement
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Effect of scapular resitive exercise on the ipsilateral active ankle joint movement
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Effect of scapular resitive exercise on the ipsilateral active ankle joint movement
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Effects of pelvic exercise on a long loop reflex latency- case study-

¥H KB HEK —2 g &9

Mitsuo Arai Hajime Shimizu Ken Yanagisawa
BRI vz TA KT D e R K EfE 2
Michele Eisemann Shimizu Yoshimi Tanaka Tsuneji Murakami

BERHEORIEMNH H BE2FER L TV, 40msec L EDRWEBRFORISHFHERE I M.
Hliez ORIFIC LV MBI ROMBBS N O THRET S, 256 RBEMTHRFOMBELRY v —3
KXY EAMEE, H D —JEG]. RIEMHH H el L, BRML2HE L%, &
FIMIERIZ 1 D8I 0.8mA OEER THER L 7. THEHZ HBITH 22ms THE L. RO
JEA3 50ms THIR L(CD, HEiZ 150ms DR THEIL(CAMRE L. REROZHIHIHER IO
7o CHITATRE- LEBE-FRSBSX A B85 L C2 1L O EX TREAMOEEREZ L. B
B~O% T THIEFUEBN R I LT RBBRFOMBIRLFER XM & SBS i DRl kR U
BFOMHEGERIC L 2 RBEIAOREBHRZMBAE L2, Zhid, BROICEBROBRIHE%IC E
BROREE ATEROSE L B EEBRE N OM LE LN 2 HREOABFAWERE R L7z,

F—7— F:REMRS, #E-ERE-FR(SBORS, BREMKY, BHES), BEHZAMEMR
i@ (PNF)

Abstract: When measuring the excitability of the H-reflex in the extensor digitorum muscle.
we noticed the presence of other waves at a latency of above 40 ms in a 25-year-old man with
a soccer-related tear of the meniscus of the knee. without neurological problems.
The first wave occurred at a latency of about 22 ms (H wave) and the second wave occurred
at a latency of about 50 ms (C1). The third wave presented at a latency of about 150 ms (C2)
with a steady intensity stimulation (0.8mA) to the radial nerve without any voluntary
extensor digitorum activity in the side-lying resting position. These long latency waves were
assumed to be mediated via the motor cortex (transcortical reflexes: C2-wave) and
spino-bulbo-spinal reflexes (Cl-wave). The latency of the Cl-wave was shortened
(facilitation) by the pelvic resistive exercise of posterior-depression and the latency of the
C2-wave was shortened (facilitation) by the pelvic resistive exercise of anterior-elevation.
These excitatory and inhibitory effects also evoked by resistive exercises of pelvis on the a
long loop reflex of EDC motoneurons might indicate the cause of improvement in the active
range of motion of the upper extremities by resistive exercises of the pelvis.

Key Word: Long loop reflex. Spino-bulbo-spinal(SBS) reflex. Transcortical reflex. Pelvic
resistive exercise. Proprioceptive neuromuscular facilitation(PNF)
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Effects of pelvic exercise on a long loop reflex latency- case study-
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Effects of pelvic exercise on a long loop reflex latency- case study-
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Effects of pelvic exercise on a long loop reflex latency- case study-
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Effects of pelvic exercise on a long loop reflex latency- case study-
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Effects of pelvic exercise on a long loop reflex latency- case study-
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Effects of pelvic exercise on a long loop reflex latency- case study-
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How the contraction of an antagonist muscle affects the agonist muscle.
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Keizou Yoshimura

BE  BREFEOMBADREZSHMEBEHREIFICTRIT L. SRIITRICEEO2\VEARE
B8 L EXMEL Lic. FHEMIT 290 (£5.1) RThotz. BIESNRFHIZELELT TROBHR
e Ui, MIERMMITAALE L, BB NS — #EBEEH 0 ESHEBOESETHRLTLL D
NE— D&, 0 EHMBMNOAS— M LEMIOEETEHLTH D272 %ICTITRYIVIEL
L. BUOEFETHRRLTLL I N QD 28— 1ToTh botk. RITEFIEZZAEH
3EE L. ZDOFER, Time to Speed ICHEZEZRH (p<0.01). KEEHHZHDZ & T
IHERUE DARIBIZ D72 R B RIEEN B 5 & Bbh .

F—D7—F . BEFHE - SEMEBNELR - RiBHE

Abstract :Purpose : To analyze the effect of facilitation of successive induction by using an
isokinetic machine.Participants : Eight healthy men, whose average age was 29+5.1. with no
history of lower limb injury.The muscles examiued performed extension of both knees.The
exercise position was sitting. We compared two patterns ; 1) extending the a knee joint from a
position of 90 degrees to 0 degrees.2) flexing the knee joint from O degree to 90 degrees
first.and then quickly extending to O degrees.

The number of trials was three.As a result. we learned that "Time to speed" showed a
significant difference(P<0.05).This result leads us to the possibility that using successive
induction affects the response of muscle contraction.

Key Word : Successive Induction.isokinetic machine.Efficient of facilitaton
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Influence of the agonist by contraction of antagonist muscle
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Influence of the agonist by contraction of antagonist muscle
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