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The History of Physical Therapy and Proprioceptive Neuromuscular Facilitation

Michele Eisemann Shimizu

Physical therapy (PT) originated as a set of practices to help patients (1) feel more comfortable and
live better lives; (2) reduce the length of convalescence; and (3) diminish residual physical

disabilities. These were the original goals of physical therapy and still are.

How old is PT? When most people think of the history of physical therapy, they often think of its
beginnings in the early 20™ century. They generally think that it began in England or America or
Australia. Actually the origins of PT began in China and India around 2500 B.C. So the history of PT
goes back 4500 years ago! At that time, there probably were no registered physical therapists (PTs)
or licensing examinations, but there were people who performed treatments to help "patients" in
physical distress. These "therapists" and "doctors" taught the "patients" exercises, and applied
treatments such as massage, acupuncture, and manual therapy techniques' (Fig. 1).

Figure 1: Grecian roots
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Around 460 BC, in Greece, the famous doctor Hippocrates used massage and sun for relieving stress
and for healing diseases (Figs. 1, 2, and 3). Then Dr. Hector added "water therapy", which included
bathing in medicinal and thermal springs and ocean bathing. It may have been similar to using hot
springs (‘onsen") for therapy as in Japan. Then in Egypt, Persia, and Rome, the use of massage,
exercise, and movement were also used. But there was no advancement for centuries after that. It is

interesting to note that these techniques are still very basic in the field of PT"? (Fig. 2).

Figure 2: Ancient therapies
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In the 1800's, in Europe and England, there was a strong movement to standardize PT. In 1813, Per
Henrik Ling, the "Father of Swedish Gymnastics", founded the Royal Central Institute of Gymnastics
to teach massage, manipulation, and exercise. In 1887, Sweden's National Board of Health and
Welfare gave official registration to physiotherapists. In 1840, mechanotherapy (exercise,
manipulation, and massage) began to be used in the Netherlands. In 1894, a nursing group in
London, England formed the "Chartered Society of Physiotherapy”, and they performed muscle
reeducation and used machines for exercise to maintain strength and function® (Fig. 3).
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Figure 3: Early electrical stimulation

One hundred years after the school in Sweden was established, New Zealand started the School of

Physiotherapy at the University of Otago in 1913".

In the United States of America, the first school of modern physical education and PT opened in
Boston in 1881. The early 1900's brought formal rehabilitation to the hospital setting. In 1914, the
Walter Reed Army Hospital in Washington, D.C., trained nurses with a physical education
background to be PTs. Wilhelmie Wright trained assistants in her system of "manual muscle
training" (a method for evaluating muscle function), massage, corrective exercise, and muscle
training. From 1917 to 1920, the need for "physical reconstruction” increased, due to World War I
and an outbreak of poliomyelitis, a devastating disease then. Sister Kenny, an Australian nurse came
to the United States to teach her method of treating poliomyelitis® (Figs. 4, 5, 6, 7, 8).
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Figure 4: Beginning of American Physical Therapy

Follow me !!

History of
Amer ican Physical
Therapy

Figure 5: Early physical therapy for America Soldiers

Sowurce: Healing the Generatons

Source: Healing the Generadons WWW APTA Ofg
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Figure 6: Electrical Stimulation for soldiers

Figure 7: Physical therapy for children
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Figure 8: Physical therapy equipment

Early Physical Therapy Room

In 1941, World War II brought on a large need for PTs. The treatment mostly consisted of exercise,
massage, and traction. By the time the war ended, there were 21 schools for teaching PT, some of
them offering bachelor degrees. At that time, only 3% of the PTs were men, because most of the men
were engaged in fighting battles® (Figs. 9, 10).

In 1946, the name of the organization of PTs was changed to the American Physical Therapy
Association (APTA). In the British Commonwealth countries in the 1950's, manipulation to the spine
and extremity joints was begun. And in 1956, the Salk vaccine to prevent poliomyelitis was
developed in New York. PTs played an important role in testing the vaccine prior to and during the

treatment of children afflicted with polio? (Fig. 10).
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Figure 9: Physical therapy for children and soldiers

1940-45: Army PT
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Figure 10: Pool therapy for poliomyelitis
1940s
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Specialities were introduced in 1965. They included cardiovascular and pulmonary diagnoses,
clinical electrophysiology, geriatrics, integumentary diagnoses, neurology, orthopedics, pediatric,
sports, women's health, and palliative care. PTs were working in outpatient clinics, rehabilitation
facilities, nursing homes, private homes, education facilities, research centers, schools, hospices,
workplace environments, and sports training/fitness facilities. In order to give patients and clients
the best care and to respond to their goals and needs, transparency and ethical considerations were
required of the therapists'? (Fig. 11).

Figure 11: Mobilization therapy in the 1950s

In this profession, men and women are able to obtain equal opportunities for work and salary, which
helps increase the interest for entering the PT profession. However, because the number of
therapists did not meet the demand in 1967, the physical therapy assistants (PTAs) program was
begun. PTAs are assistants to physical therapists. They enter a two-year junior college course and

take a licensing examination in order to work under the supervision of PTs"?.
Professional autonomy and independent practice without physician referral began in the 1970's%

The educational level for PTs has advanced rapidly in recent years. In 1992, 40% of the educational
programs were on the post-baccalaureate degree level. However, in 2002, the entry-level for PT
became a Master's degree level. And in 2020, it will become a PhD. degree level. Most of the
universities have already started a 7-year PhD. program. The International Classification of Function
and evidence-based practice have become the frameworks for practice'* (Fig 12).
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Figure 12: Framework for Practice: International Classification of
Functioning (ICF)

Source: wwwowhao.int/classifications/icfisite/beginnersibg pdf

Japan established the law for PT and occupational therapists in May 1965. The first professional
school began in Tokyo in 1963, and the first licensing examination was in March 1966. The
Japanese PT Association was formed in 1966 as well. Both the numbers of educational facilities,
level of education, and number of PTs have increased rapidly*.

But we must remember that just like our origins, we should help patients (1) feel more comfortable
and live better lives; (2) reduce the length of convalescence; and (3) diminish residual physical
disabilities. To do so, we remain experts in exercise, relieving pain, improving movement, and
improving function. Proprioceptive Neuromuscular Facilitation (PNF) began in the 1940's, because
the standard forms of therapy were not effective enough. Margaret Knott and Dorothy Voss, along
with Dr. Herman Kabat, realized that we must facilitate movements and function and decrease pain,
just like our ancestors did. They developed a break-through system that is still very valuable today
(Fig. 13).
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Figure 13: Maggie Knott and Margaret Rood: leaders in the facilitation techniques

]

Maggie Knott Margaret Rood

As PTs we must remain both responsible and accountable to our patients and clients. That means
that we must honor the patients' needs, understand their perspectives and values, be true
professionals, keep ethical values, advocate health and wellness for the society, and above all take
pride in being a PT!
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The remote effect of pelvic posterior depressor static contraction

on the coordination of upper arm movement

R Y i ok iR
Shigeo Okamura Mitsuo Arai Kenzo Nishiura
W BETY i Ay

Yoshiko Shioi Makoto Ichikawa
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T A M D U 72 B IR AVIC AR BR S 2 ME BV MEEIZ 72 . (EEREL E TR SNSRI ZH
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WReftl Z 5L, 2 H B DARRIC #0272 AF 41 SCPD #F, e H 2/ LIEEE 21708 % nH)
HiiE (PE) BRICHhE U7, RFREMBEANTBER/MZEHH - 22/ EL, AFa—7
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U CSCPD 5D J5 WV izb@ O L EE DIt = I AR T H 2 Al REMEA R S N, e DO F
UG 720 C 7 < B &9 2 e O b AL D A BFINAEIC & O, R RIR & U Tt o
EVELNS T ENHERENT.

F—U— 8 EAEZEMAREIOEE, BROBTUET), EREIR, EROmHFETE

Abstract : Background: There have been objective studies on the remote after-effects of the static
contraction of pelvic posterior depression (SCPD) in the middle range of motion technique while we
observed improvements in upper arm movement coordination after applying SCPD clinically.
Therefore, we investigated its remote after-effects using the pegboard.

Method: On day 1, 31 healthy adults (17 males and 14 females; mean age + SD, 28.3 + 6.7) were
instructed to move pegs and the time needed to complete the task was measured. On day 2, the
subjects were randomly assigned to the SCPD or pulley exercise (PE) groups and the time needed to
complete the peg task was measured after applying SCPD or PE, respectively.

Result: A significant difference between the two groups (p < 0.05) was observed using the Student's t-
test.

Conclusion: This study suggests that the SCPD technique was more effective than PE in improving
upper arm movement and coordination. We infer that this may be because not only the co-
contraction of target muscles but also the co-contraction of remote muscles that result in the remote
after-effects.

Key Words : PNF, sustained contraction of posterior depression in the middle range of motion
technique, remote after-effect, coordination of the upper limb
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H G UER) VS BTN FERh /11 K I 9 R
A study of the remote after-effects of pelvic resistive exercise on muscle strength improvement
of the inner rotation of the shoulder joint

W sy B H? Sz

Satoshi Saya Mitsuo Arai Hiroyuki Yoshikai
AN R EA b

Eriko ogawa Yoshitaka Tomimura

B BTN BB aT i g L U TR BN S ORPUESIC X B & I T
Fi (SCF FH) AlENY 7a—F L LTHEMTHS T EMRETN TS, SE, SCFFHE &
LU CBEBO%T o T O EMIGE (SCPD) T+ AVE BE & N FEf 11 K IF 9 BB %0
RIZDOWT, IRV FZHWIHEEES (MS) Zary ho—)b e UMGEL 7z, 53
WA 204 (B 104, M 104%) CEEFER (BEERZE) X, 314 (66) KTH-o 7.
18 BTN E T D2 (bR &2 {52 & L 7z Mann-Whitney O U BE OFE %, SCPD TR A MS & Hifg
LEERHNONREZZESZ. SCPD FH O ERHEADRRBER L LT, BB NER O
EMIFONTE.

F—U—F EREEIER, SCPD, Hity, FEARZEMEMEGEEE (PNF)

Abstract : The purpose of this study was to compare the remote after-effects of different resistive
static contraction facilitation techniques (SCFTs) for lower trunk muscles on muscle strength
improvement of the shoulder internal rotation.

Furthermore, we aimed to determine the remote after-effects of SCFT applied by manual resistance
using a proprioceptive neuromuscular facilitation pattern in the mid-range pelvic posterior
depression technique (SCPDT) with the subject on muscle strength improvement of the shoulder
internal rotation. The exercises included muscle strengthening (MS) for shoulder internal rotation
and the SCPDT. Twenty normal subjects without neurological deficits (10 men and 10 women), with
a mean average age + SD of 31.4 + 6.6 years, were randomly assigned to one of the two exercise
groups. The Mann - Whitney's U test demonstrated that the SCPD group showed significant
improvement when compared with the MS group.

Conclusion: Remote after-effects of SCPDT on the muscle strength of the shoulder internal rotation
were found in normal subjects (those without neurological deficits). This result suggests that SCF
influenced the muscle strength of shoulder muscles in normal subjects.

Key Words @ remote after-effect, resistive static contraction facilitation, muscle strength,
proprioceptive neuromuscular facilitation
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TOXHIC, BH#ED SCF FHIc X b B#EiA]
EMANEEINS N2 IMEIN, F{H
FICK O BHEEICEEY 70 —F TERVE
KB 7u—FThHhsT ENRBEINT
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The effect of resistive pelvic exercise on the one-leg standing time in hemiplegic patients

B IE TV HHOEHE? i ®
Shoko Takano Mitsuo Arai Miho Takezawa

B MAETPGA MEEEICN UEBES N ORI TO& EEINGE (5% SCPD FH) %17
VY, RSB AT AT BRI RIE TR A MREE L e. R 3 4, EHER EHERZ) X 56.3
(45) MTHolz. MIETY A IET IV — A EEE ABABEE L, Al 8% AR, Z0
% Bl 7z 1M E, OKRUKAEI 6 8MTT>72. Al, A2, A3 HTIE N ALK 1 8E %2
10 A% L, Bl, B2, B3 f#i& SCPD FHi% 5 mHEM Lz, T DR, 58 SCPD FH Z211-
72%% B THERIIWEEAC D>, Tz, BOKRLOH S St ED T OER, JEH
EERIAMICB VTR EEREZRED SN > 7. ScheffeiElc X 5 L ELIGHITE DR, Al HE
B3MICBWTHELRNENEO LN, TNICKD, MAERBITFEEZ T %54 SCPD
FHUT ST AL B RS L e U, RRERAIC AR RS R g B C L R E Nz,

F—U—F RS, FESZAIRER, PNF, S5 1

Abstract : The purpose of this study was to determine how a resistive sustained contraction using
the proprioceptive neuromuscular facilitation pattern for pelvic posterior depression (SCPD)
influences the one-leg standing time for hemiplegic patients. A single-subject experimental design
was used for three hemiplegic patients (mean age: 56.3 years). Following a 7-day period of baseline
measurements (phase Al), a 7-day period of phase B1 was performed, which was then followed by a
7-day period of phase A2, and then a 7-day period of phase B2. In phases Al, A2, and A3, the
subjects were treated with the one-leg standing exercise, which was repeated 10 times a day. In
phases B1, B2, and B3, the subjects were treated with the SCPD technique, which was repeated five
times a day.

The results of two-way repeated-measures ANOVA indicated that there was no interaction between
patients and each period. The Scheffé's post-hoc test revealed that a significant difference was
observed between phases Al and B3. These results suggest that the SCPD technique had cumulative
effects on hemiplegic patients for increasing the ability of the one-leg standing compared to the one-
leg standing exercises.

Key Words : hemiplegia, one-leg standing time, PNF, pelvic posterior depression
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A patient with anterior cerebral artery dissection-induced juvenile cerebral infarction
manifesting as dysbasia: Gait acquisition process for impaired supplementary motor area

Shinichi Watanabe! ¥ Akitoshi Mizuno" Masashi Watanabe?

Hisashi Okada? Fujiko Someya®

Abstract : Objective: Early physical therapy involving proprioceptive neuromuscular facilitation
(PNF) was performed on a patient who had suffered an anterior cerebral artery dissection, which
initially manifested as right hemiplegia. The patient's condition improved after therapy. Patient and
course: The patient was a 47-year-old male. Speech initiation was slightly delayed, but the patient
demonstrated good communication skills. On the 5th hospital day, the patient's walking speed had
declined in the 10-meter walk test (10 MWT), Timed Up and Go Test (TUG) manual carrying a glass
of water, and TUG because of a frozen gait affecting his right lower limb. In gait training, sensory
input was promoted via PNF-based compression and stretching stimulation using a pelvic girdle. In
addition, ergometer training was performed to acquire lateral symmetric movement. Lateral and
backward movements and stair climbing were performed from the 12th hospital day onwards. On
the 19th day, an improvement was noted in the patient's 10 MWT, TUG, and TUG manual results.
Conclusion: Gait training focusing on somatic sensations and involving a diverse range of gait
patterns might be useful for patients that exhibit a frozen gait and a reduced information-processing
ability.

Key Words : PNF; supplementary motor area, gait disorder, anterior cerebral artery dissection-
induced juvenile cerebral infarction
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Introduction
Arterial dissection can cause juvenile cerebral infarctions, although the incidence of the condition is

low?.

Generally, intracranial cerebral artery dissection develops in the vertebrobasilar arterial
system, and anterior cerebral artery dissection is rare, accounting for only about 5% of cases of
intracranial cerebral artery dissection in Japan®. There have only been a few case reports about
physical therapy interventions for anterior cerebral artery dissection because of the small number of
cases of the condition, and no consensus has been established regarding to the optimal intervention
method.

We encountered a patient that suffered an anterior cerebral artery dissection, which manifested as
dysbasia and right hemiplegia. We report the patient's case and discuss the use of physical therapy
interventions based on proprioceptive neuromuscular facilitation (PNF) and ergometer.

We explained the objective and content of this study to the patient and his family orally and in
writing, informed him that this participation was voluntary and that his privacy would be considered
sufficiently, and we obtained the written consent. In addition, the intervention was performed after
gaining the approval of a specialized neurologist at our hospital, and the patient's condition and the
contents of the intervention were described in the patient's medical records.

Patient and course

Patient: The patient was a 47-year-old male. Past medical history: Nothing of particular relevance.
Habits: The patient did not smoke and occasionally drank alcohol. History of present illness: The
patient became unable to walk due to sudden weakness of his right lower limb and was transported
to our hospital by ambulance. He had developed neck pain before the onset of his limb weakness.
Status on admission: Blood pressure, 158/127 mmHg; heart rate, 83/min; respiratory rate, 16/min;
body temperature, 36.9°C. His palpebral conjunctiva was not anemic, his cervical lymph nodes were
not swollen, his respiratory and cardiac sounds and abdominal findings were normal, and no pedal
edema was noted. A neurological examination demonstrated a consciousness level of 1 on the Japan
Coma Scale (JCS), and no mental manifestations or intellectual disturbance were observed. Regarding
the motor system, the patient's lower leg dropped during the Mingazzini test, and 45-degree
pronation was noted on the Barré test. No abnormalities of the sensory system, cranial nerves,
cerebellar system, or autonomic nervous system were observed. Laboratory test findings: The values
obtained in serological and biochemical tests were within the normal ranges, and no abnormalities
were detected in the coagulation test. Imaging findings on admission: On head computed
tomography (CT), a pale low-density region was present in the left superior frontal gyrus, which
included the supplementary motor area (Fig. 1A). On diffusion-weighted magnetic resonance imaging
(MRI) of the head, a high-intensity region was noted in the left frontal lobe at a site consistent with
the lesion observed on head CT (Fig. 1B). On head magnetic resonance angiography (MRA), the pearl
and strings sign was observed in the A2 segment of the right anterior cerebral artery (Fig. 2A), but
no stenosis or extracranial blood vessel obstruction was noted (Fig. 1C). Based on the patient's
cervical MRA findings, he was diagnosed with a right anterior cerebral artery dissection-associated
cerebral infarction. To improve his gait function, physical therapy was prescribed on the 2nd
hospital day.
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Figure 1. Head CT, head MRI diffusion-weighted image, head MRA and neck MRA

A: CT image on the 2™ day after operation

White arrow represents cerebral infarction in the superior frontal gyrus.

B: CT image on the 2" day after operation

White arrow represents cerebral infarction in the superior frontal gyrus

C: Head MRA image on the 2™ day after operation

White arrow shows the finding of pearl and string sign in the anterior cerebral after
A2 segment.

D: Neck MRA image on the 2™ day after operation

There are no findings of obstrustion and stenosis in the internal carotid artery and
vertebral artery.
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Findings at the initiation of physical therapy: The patient's consciousness level was O on the JCS,
speech initiation was slightly delayed, but he exhibited good communication skills. Regarding motor
function, the Brunnstrom recovery stages (BRS) of the right upper limb, fingers, and lower limb were
classified as 1II, V, and II, respectively, and no motor paralysis or muscle weakness was noted in the
left upper or lower limb. No abnormalities of the sensory, cerebellar, or cranial nerve system were
observed. The patient's motor functional independence measure(FIM)® score was 33, and his
cognitive FIM score was 26.

During physical therapy, ambulation was promoted from the 3rd hospital day onwards (the patient
was encouraged to raise their torso 60, 75, and 90° from a supine position; to sit up; to transfering
to a wheelchair; and finally to stand). From the 5th hospital day after the patient had become able to
perform gait training, training was performed in a training room, whenever possible. Twenty-minute
gait training sessions were performed twice a day for 5 days per week. The patient's pulse rate and
blood pressure were measured throughout the training. To avoid overloading, the patient was
checked for muscle fatigue on the following day as an index of the load level, and sufficient rest was
provided during the training to avoid excessive objective fatigue; i.e., exercises that were rated
'slightly hard' on the modified Borg scale”. To evaluate the patient's gait function, the 10-meter walk
test (10 MWT)® and TUG manual” carrying a glass of water were performed. A rater (not the person
who treated the patient) administered these tests in duplicate at various time points, and mean
values are presented.

On the 5th hospital day, the BRS of the right upper limb, fingers, and lower limb were classified as V,
V, and V, respectively. The patient could perform gait training without an orthosis, but his right
lower limb exhibited a frozen gait during walking, and he lost balance in response to external
stimulation (such as passing someone). The 10 MWT took 30.9 m/minutes (0.57 steps/second), the
TUG took 20.8 seconds, the TUG manual took 33.3 seconds, and the patient's stroke impairment
assessment set (SIAS) motor® scorewas 21 (4. 4. 4. 4. 5). The patient's motor and cognitive FIM
scores during monitored walking were 54 and 35, respectively. During the gait training, manual
contact was applied to the pelvis: compression was added to the pelvis in the stance phase, and
rapid stretching was added in the swing phase to facilitate anterior pelvic movement. The patient
repeated these movements? from 5 to 10 times. In addition, ergometer training was performed to
facilitate laterally symmetric movement. This training was performed at a load level of 20 W for a
driving time of 20 minutes without no changes in symmetric movement. Manual contact was applied
to the pelvis as a resistance exercise against anterior elevation-posterior depression.

From the 12th hospital day, the patient was able to walk indoors at a specific speed, and normal
muscle contraction was assumed from the appearance of his gait, but he continued to display a
frozen gait in his right lower limb when passing someone, avoiding an obstacle, or walking at
different speeds. During the gait training, lateral and backward movements and stair climbing were
also performed, and manual contact was applied to the pelvis during these movements (compression
was added to the pelvis in the stance phase, and the pelvis was rapidly stretched in the swing phase
to facilitate anterior swing). The patient repeated these movements. The 10 MWT took 69.0
m/minutes (1.82 steps/second), the TUG took 9.6 seconds, the TUG manual took 18.4 seconds, and
the patient's SIAS motor score was 23 (4. 4. 5. 5. 5). The patient's motor and cognitive FIM scores

PNFUH—F 16%1%5 201643 H
35



during free walking on the ward were 82 and 35, respectively.

From the 19th hospital day, the patient was able to walk independently around the hospital, and
frozen gait disappeared, and he exhibited better balance when passing other people. He was also
able to visit the toilet and perform transfer movements independently. The 10 MWT took 115.3
m/minutes (2.59 steps/second), the TUG took 5.6 seconds, the TUG manual took 7.2 seconds, and
the patient's SIAS motor score was 25 (5. 5. 5. 5. 5). The patient's motor and cognitive FIM scores
during free walking in the hospital were 91 and 35, respectively.

On the 20th hospital day, the patient was able to perform all activities of daily living in the hospital

independently (Table 1). The patient was transferred to another hospital for occupational

rehabilitation.
Table 1 Changes of Physical Function after applying intensive
Physical Therapy
3 hosp day 5 hosp day 12 hosp day 19 hosp day
Rest level On the bed Monitoring walking Ward free Hospital free
Program Bed up Walking training Lateral walking Lateral walking
Sitting Ergometer training Backward Backward walking
walking Stair-climbing
10 MWT (m/min) — 30.9 Stair—-climbing 115.3
(step/sec) — 0.57 69. 0 2.59
TUG (sec) — 20. 8 1.82 5.6
TUG manual (sec) — 33.3 9.6 7.2
STAS mortor — 21 18.4 25
Mortor FIM 33 54 23 91
Cognition FIM 26 35 82 35
Total FIM 59 89 35 126
117

STAS : stroke

FIM: functional independence measure

10 MWT : 10 meter walk test,

impairment assessment set,

TUG : timed up and go test

Discussion

Cerebral infarctions involving the region perfused by the anterior cerebral artery often cause severe
hemiplegia of the lower limbs and dysbasia. In our patient, the impairment of the primary motor
area was mild, but in the early phase of his recovery he found movement initiation difficult due to
impairment of the supplementary motor area, which might have led to the frozen gait and reduced
balance function observed during walking.

Sustained contraction of posterior depression (SCPD) is a PNF-based intervention method for re-
establishing basic movement in stroke patients. Many studies have described the effects of SCPD in

stroke patients, such as improvements in the range of motion of the upper limb joints'®'",

shortening of the time taken to rise from a supine position'?,

and improvements in standing

balance'® and walking speed'?.

Our patient displayed mild motor paralysis from the early phase of the intervention, but he moved
PNF U % —F
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slowly in the 10 MWT, TUG, and TUG manual, which was ascribed to a frozen gait in his right lower
limb during walking and reduced balance function. The use of PNF-based compression and
stretching stimulation loading with a pelvic girdle to facilitate sensory input during the gait training
might have promoted learning regarding the lateral shift of the patient's center of gravity and
activation of the supplementary motor area. The improvement in the patient's walking speed might
have led to ergometer training-induced autonomic movements controlled by the locomotor region in
the brain stem and cerebellum.

On the 12th hospital day, the patient exhibited improved speed in the 10 MWT and TUG, but a delay
was noted in the dual-task TUG manual (his speed decreased when he changed direction or sat
down). Generally, motor performance decreases when a task that is unrelated to the target
movement is performed in parallel. Our patient's information-processing ability was reduced due to
impairment of the supplementary motor area, and this might have been more apparent during the
dual-task TUG.

Masumoto et al.'®

reported that SCPD significantly improved the degree of movement toward the
paralyzed side compared with weight-bearing training on the paralyzed side. The use of concomitant
pelvic resistance exercises during the lateral and backward mobile exercises increased the
recruitment of the motor units of the lower trunk including the trunk extensor muscles, which might
have increased the trunk muscle output on the paralyzed side and facilitated simultaneous
contraction of the trunk muscles. In addition, it is assumed that the associated increase in sensory
input facilitated cortical arousal, and thus, the patient became able to distribute his attention
appropriately when voluntary control was required.

Although the prognosis of patients with anterior cerebral artery dissection is reported to be
relatively favorable'®, and the improvement of motor function seen in our patient was influenced by
many factors, the patient's walking speed and balance function improved after the intervention,
suggesting that physical therapy interventions involving PNF are effective.

To investigate motor disorders associated with impairment of the supplementary motor area,
evaluations and interpretations based on the functional role of the central nervous system should be
carried out in addition to unilateral evaluations of function and gait, and interventional approaches
should be established based on the resultant findings. Therefore, we consider that focusing on
somatic sensations and training involving a range of gait patterns are important for activating the
supplementary motor area in patients with dysbasia due to a frozen gait, a reduced information-
processing ability, and mild motor paralysis, like this patient.

The present study had several limitations: only one case was investigated, and an ABA design was
not employed. Moreover, we did not carry out a sufficient validation of the intervention program,
and the effects of spontaneous recovery due to pharmaceutical treatment were not separated out
from the effects of the physical therapy. However, the patient's walking speed and balance function
improved after the intervention, suggesting that the physical therapy (which included PNF) was
effective. To verify the effect of gait training on supplementary motor area impairments, studies
employing an ABA design and a control group are necessary.
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Conclusion

Physical therapy was initiated soon after the onset of right hemiplegia in a patient that had suffered

anterior cerebral artery dissection. Ergometer training aimed at inducing autonomic movement

controlled by the locomotor region and gait training focusing on somatic sensations and involving a

range of gait patterns were performed, resulting in improvements in the patient's walking speed and

balance function. Physical therapy involving PNF that focuses on somatic sensations and involves a

range of gait patterns might be useful for patients that exhibit a frozen gait and a reduced

information-processing ability.
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