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<Abstract>

Purpose : The purpose of this study was to investigate the effect of Proprioceptive Neuromuscular
Facilitation (PNF) applied to the unilateral upper extremity on the muscle activation of
contralateral lower extremity. Twenty—-two healthy subjects (mean age of 23.7 years) participated
in this study.

Method : PNF patterns applied on the unilateral upper extremity in all subjects were the
flexion/abduction/external rotation and lifting pattern. The hold and appoximation techniques for
the irradiation were applied to end range of both patterns. Muscle activations in four patterns
were measured in vastus medialis, tibialis anterior, rectus femoris, and gastrocnemius medial
muscles of contralateral lower extremity using surface EMG system. Each EMG value in
individual muscle was normalized for maximal voluntary contraction. The data were analyzed by
one factor analysis of variance with repeated measure test.
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Result : There were significant differences

in

the between-subject effect (muscles) and

within—subject effect (patterns) in comparison of muscle activation by application of PNF

patterns (p<.05).

The irradiation led to higher activation in the flexion/abduction/external rotation pattern than

that of lifting pattern in all muscles (p<.05). The approximation techniques revealed more

activations than these of hold technique in all muscles (p<.05).

Conclusion : These results suggest that the application of PNF patterns to the unilateral upper

extremity affect on the muscle activation of contralateral lower extremity and increase according

to the intensity of resistance. This mechanism of contralateral effect might provide a help to the

development of treatment method for the affected side and functional improvement for the

patients who have damages of central nervous system or musculoskeletal problems by

orthopedic injury.
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Table 1. Characteristics of the subjects
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Age (yr) Height (cm) Body Mass (kg) BMI (kg/m’)
23.73+1.72 167.65+6.82 62.12+11.83 22.00+3.17
(21~27) (156.0~180.0) (475~93.4) (17.60~29.37)

BMI, Body Mass Index. Values are means+S.D of N=22. Values in parenthesis represent the
range between maximal and minimum of all subjects.
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EMG tHlole &4 Al 5%, o2& AAES
93 e od7 FEjE 50~60Hz (notch filter),
e 3 Fels 20~10kH8t EMGolA &34
H 2 g4xe] wsiEe EF3Knormalization)

ol
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F=(maximum voluntary contraction, MVC)¢]
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58 7 TH5EE 527, 388 AN 7P =
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(extension/adduction/int. rotation)’Je]2 ARZ

£ A4t 37N anterior depression), ZA@EL AlH

Muscle Anatomical landmarks and reference line Innervation zone
Vastus  The distance(mm) from the superior medial side of the patellar along 51.7+13.0 (mm)
medialis a line medially oriented at an angle of 50° with respect to the ASIS T
Tibialis The percentage distance from the tuberosity of tibia to the 155+4.2 (%)
anterior  intermalleoli line, starting the tuberosity of tibia o °
Biceps  The percentage distance from the ischial tuberosity to the lateral 353468 (%)
femoris  side of the popliteus cavity, starting from the ischial tuberosity R °
GCM The percentage distance from the medial side of the popliteus cavity

medialis to the medial side of the Achilles tendon insertion, starting from the 50.3+£5.7 (%)

Achilles tendon
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Table 3. Changes of the muscle activations according to the application of the patterns

FA B sbEbe] o3 2 EHE9 AolE wvwst
71 M AHEEATSE SAAEE SPSS 115
software® AMESINeH, FATEH FolaFe
p<.05Z 3}t

m. A7)
1. TES| M0l w2 2sd 2 &Mz #s|

= BAE Wsle] VlegAglA AR 25/
/93 sfdelA fA= Y 1, ke wid
2, Az 201&87] HEelA fAle e 3, &
Hhe " 42 RS, Y dve] 23 v 2
59 & 4= Aot A%en 1 F WS
=9 FAETL 7P 18 AoE yehal(Table 3),
I HskES =48k thFig. 1.

el Hgol me 25 < Y= Wl o
gk 24 A 24 29, JAHEHTH A8

Holli Fsag a3t gle AeZ et
(%)
40.00
30.00 >

== Vastus med.

) 3 <= Tibialis ant.

2000 & | S biceps oo

== GCM med.

10.00

Pattern1 Pattem 2 Pattem 3 Pattern 4

Fig 1. Change of the muscle activations according
to the application of the four patterns.

(%)
Muscle Pattern® 1 Pattern 2 Pattern 3 Pattern 4
Vastus med. 018.55+10.25 019.54+11.83 027.83+13.61 030.57+11.97
Biceps femoris 015.99£10.18 020.57+10.68 23.46+8.97 26.59+7.26
GCM™*. med. 13.70+9.14 17.64+8.48 19.83+8.46 20.51+9.93
Tibialis anterior 11.62+6.29 12.70+6.16 14.2145.77 17.18+4.99

* Pattern 1, application of the hold in the flexion/abduction/external rotation; Pattern 2, application of
the approximation in the flexion/abduction/external rotation; Pattern 3, application of the hold in the
lifting; Pattern 4, application of the approximation in the lifting

#*x GCM; Gastrocnemius muscle, Values are means+=S.D
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Table 4. The changes of the muscle activations according to the application of the patterns

Factors SS df MS F p
Between-subject (muscle) 5,236.837 3 1,745.612 20.270 0.000
Within-subject (pattern) 3,976.159 3 1,325.386 15.278 0.000
Interaction 730.186 9 81.132 0.935 0.495
Error 21,861.574 252 86.752

SS, Sum of squares; MS, Mean of squares

(FI9,2521=0.935, p>.05). Webx] Zzke] Z&¢ o) o tigk FAlIME 5 &7} frojw]sted(FI3,252]=

3 oukE =34 285 24 2y gE5e) wale] o3 2027, p<0D), HE Auk] Z2F M) 259 = &

At W(within subjects) &dol] thd ZHAolA Arde o7l Yo I F WS A=

WSHF2(FI3,631=5.168, p<.01), tECIFHFI36D 7} 7P =& Ao2 et Table 4).

=5284, p<.01), HAAFSZ(FI3,63]1=4.523, p<.01)

oA F &E3Hmain effect)7} FvstAl Jeht 2. MEe| Z=o| 2§t gt Faie| Xjo|

Aol Z7pF & BT F7IE vk H|

BZMe Fuld ztols RolA] ZATHE(3,63] Age] Fxo 9% Wit a¥jo] zols Hlmws}t

=2.528, p=.065). A ZHbetween subjects) &3} 71 A3l Agd F /A 9Ees vusigoen
(Fig. 2), € BlelMe] #A< shdtol] <gk o]

(%) |

OPattem 1
W Pattem 3

Vastus med. Biceps femoris  GCM med. Tibialis ant.

Fig 2. Differences of the muscle activations between E— T

the flexion/ abduction/external rotation and Fig 3. Differences of the muscle activations between

the lifting patterns. the hold and approximation techniques.
Pattern 1, application of the hold in the flexion/ Pattern 1, application of the hold in the flexion/
abduction/external rotation; Pattern 2, application abduction/external rotation; Pattern 2, application
of the approximation in the flexion/abduction/ of the approximation in the flexion/abduction/
external rotation; Pattern 3, application of the external rotation; Pattern 3, application of the
hold in the lifting; Pattern 4, application of the hold in the lifting; Pattern 4, application of the
approximation in the lifting approximation in the lifting
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