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response to training, but also exert an important influence on muscle reflex responses and susceptibility to damage. It must be kept
in mind that the vast majority of published papers on the neuromuscular adaptations to strength training have been performed on
untrained subjects, usually students.

Experienced weight lifting athletes represent a good model for the study of neuromuscular adaptation occurring when a subject is
seriously trained to strength (as opposed to laboratory training protocols). Some research partially attributed the enhancement in
strength of weight-trained subjects to an increase in MUs recruitment and firing rate of motor units. Furthermore, structural
adaptations of muscle fibres can imply a change in muscle fibre CV.A greater MU synchronisation in weight lifting athletes with
respect to untrained persons is well documented . Besides the enhanced MU synchronisation, common simultaneous fluctuations in
MU firing rate have been described, which were much more pronounced in strength trained than in controls and minimal in skilled
trained subjects.We recently confirmed these results and, in the same work, we also showed greater myoelectric manifestations of
muscle fatigue in weight lifters with respect to controls.This should indicate a greater and more precocious recruitment of FT fibres
in well-trained power athletes.

We applied a new analytical tool to the SEMG, namely a non-linear approach called recurrence quantification analysis (RQA). One of
the variables obtained by RQA analysis, the percentage of determinism (%DET) is effective in detecting subtle changes of the
underlying dynamics in SEMG signal attributable to ongoing changes in muscle activation. In particular, during corntinuous heavy
isometric contractions, the increase in %DET has been taken as an index of myoelectric fatigue. In weight lifters, even in the cases
where evident muscular burst activity was not observed,a %DET increase was noted; conversely, in the controls this %DET modification
was not observed.A prevalent MUs synchronization seems to be a special feature of people trained for brief, maximal efforts. It may
be speculated about the usefulness of any sort of synchronisation in improving the force output; it does not seem convincing that
increasing synchronisation or common drive can increase the force output. Conversely, grouping of firings could be effective in
increasing the rate of force development during brief maximal contractions producing maximal acceleration of the barbell when body
lever arms are in the most efficient position as at the start of lifting. Results provided by the RQA can be interpreted as a peculiar
neuromuscular adaptation in these athletes, which seems to have developed a particular ability in activating their muscles as swiftly
and completely as possible.We recently added further support to this view, working with simulated and real sEMG signals, showing
that %DET senses MU synchronization while CV does not.

This result seems of particular relevance, in that indicates that a combined use of linear and non linear analytical techniques can be
foreseen as producing significant advances in the non invasive assessment of neuromuscular function.
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EMG Modeling (TOI)

TOI1.POI.SIMULATION OF SURFACE EMG SIGNALS FORA MULTI-LAYERVOLUME CONDUCTORWITHTRIANGULAR MODEL
OF THE MUSCLE TISSUE
Mesin L
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Adam A, Lee |, De Luca CJ

TOI.PO7. RELATIONSHIP BETWEEN RESTRICTION OF CHEWING MOVEMENT FUNCTION AND 8- HYDROXY-2 -
DEOXYGUANOSIN
Kubota A, Takeda H, Takayanagi K, Hosoda M, Isozaki K, Nishihara K, Taguchi T, Inoue K, Hosoda K, Morita S

TO1.P08. EFFECTS OF BONDED RAPID MAXILLARY EXPANSION APPLIANCES ON MASTICATORY MUSCLES PERFORMAN-
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T01.P09. ESTIMATION OF PARAMETERS IN THE DIMITROV-DIMITROVA SFAP MODEL
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TOI1.P11. BEHAVIOR OF THE ELECTROYMYOGRAPHIC VARIABLES ALONG THE THICKEST PART OF THE MUSCLE
Forti F;, Guirre RR)

TOI.P12. EFFECT OF DEAFNESS ON MASTICATORY CYCLE EFFICIENCY: ELECTROMYOGRAPHIC ANALYSIS
Semprini M, Regalo SCH, Mathias V, Hallak |EC, Ribeiro LR, Santos CM, De-Rossi M, Galo R, Siéssere S, Felicio CM, Oliveira AS

TOI.P13. BEHAVIOR OF THE EMG SIGNAL DURING ISOMETRIC ACTION IN INCREMENTED RESISTED EXERCISE
de Aguiar AP, Rodrigues D, Cobos Stefanelli V, de Oliveira JC, BaldisseraV

EMG Signal Processing (T02)

TO02.POI.IDENTIFICATION OF NON-PROPAGATING COMPONENTS IN SURFACE EMG RECORDINGS BY OPTIMAL SPATIAL
FILTERING
Mesin L, Tizzani F, Farina D

T02.P2. SEPARATION OF PROPAGATING AND NON-PROPAGATING COMPONENTS IN SURFACE EMG
Mesin L, Kandoor AKR, Merletti R

T02.P3. ESTIMATION OF MOTOR UNIT CONDUCTION VELOCITY DISTRIBUTION BY MULTI-CHANNEL M-WAVE
DECONVOLUTION
Mesin L, Pandolfi L, Farina D

T02.P4. ASSESSMENT OF STABILITY OF PERIODIC MUSCLE CONTROL IN RUNNING BY PULSE COUNTING PROCESSING
OF ELECTROMYOGRAM
Imaizumi K, Hiki S

T02.P5. KNOWLEDGE-BASED AUTOMATIC DECOMPOSITION OF EMG SIGNALS
Marateb HR, McGill KC

T02.P6. MOTOR UNIT RECRUITMENT IN REFLEXIVELY ACTIVATED MULTIFIDUS MUSCLE OF FELINE MODELS
Arabadzhiev Tl, Solomenow M, Zhou BH, Dimitrova NA, Dimitrov GV

T02.P7.USINGTORQUE AND MYOELECTRIC SIGNAL DATATO EXAMINETHE BILATERAL LIMB DEFICIT PHENOMENON IN
FEMALES OF DIFFERENT AGES
Kuruganti U, Parker P, Tingley M

T02.P8. RELIABILITY OF RECURRENCE ANALYSIS TO EXTRACT SYNCHRONOUS FIRING FROM SURFACE MYOELECTRIC

SIGNAL
Del Santo F, Gelli F, Mazzocchio R, Spidalieri R, Rossi A
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T02.P9. STREAMING TOPOGRAPHIC MAPPING OF LUMBAR MYOELECTRIC ACTIVITIES
Malc JNF, Hu Y, Luk KDIK

T02.P10. EVALUATION OF INFLUENCE OF ECG INTERFERENCE ON SEMG ASSESSMENT OF LOW BACK MUSCLES
Mak JNF HuY, Luk KDK

TO2.PI 1. RESCLUTION OF SUPERIMPOSED MUAPS WITH A GENETIC ALGORITHM
Florestal |R, Mathieu PA, Plamondon R

TO2PI2.EFFECTS OF EMG PROCESSING ON BIOMECHANICAL MODEL OF MUSCLE JOINT SYSTEMS
Staudenmann D, Potvin JR, Kingma |, Stegeman DF, van Dieén |H

TO2.P13. MUAP DURATION ALGORITHM BASED ON THE WAVELET AND HILBERT TRANSFORMS
Rodriguez |, Malanda A, Navallas |, Rodriguez |, Gila L, Garcfa-Gurtubay |, Mallor F, Gémez S

TO02.P14. PROCESSING TO IMPROVE EMG-BASED FORCE ESTIMATES FROM FATIGUED MUSCLES
Cort JA, Cashaback J, Potvin JR

TO2.PI5. ANALYSIS OF REGRESSION STRAIGHT LINE ANGLE DISPLACEMENT IN RELATION BETWEEN SURFACE
ELECTROMYOGRAM AND JOINT TORQUE
Nitta O, Ynagisawa K

T02.P16. MUSCLE ACTIVITY DURING APPROACH RUN OF SKI JUMPING IN TERMS OF POSTURE CONTROL
Murayama T, Mori S, Kobayashi M, Ushiyama Y, Kiryu

TO2.P17.WAVELET ANALYSIS OF EMG WAVEFORM RELATED TO SPONTANEOUS AND VOLUNTARY BLINKS
Kaneko K, Mito K, Makabe H, Sakamoto K

TO2.P18.A NEW DEVICE TO MEASURE THE ELETROMYOGRAPHIC SIGNALS EASILY
Yasukouchi A, Tukamoto K, Shin D, Sato M, Koike Y

TO2.PI9. ESTIMATING SQUARE-SHAPED TERRITORY OF SINGLE MOTOR UNITS USING SURFACE ELECTROMYOGRAMS
Akazawa J, Sate T, Minato K, Yoshida M

T02.P20. CLINICAL DECISION SUPPORT BY FUZZY LOGIC ANALYSIS OF QUANTITATIVE ELECTROMYOGRAPHIC DATA
Hamilton-Wright A, Stashuk DW

TO2.P21. WAVELET ANALYSIS REFLECTS THE INTERPLAY OF HIGH AND LOW EMG FREQUENCY COMPONENTS WHILE
RUNNING
von TscharnerV

Multichannel EMG and electrode arrays (T06)

TO6.P1. EXTRACTION OF MOTOR UNIT ACTION POTENTIAL TRAINS FROM MULTI-CHANNEL ELECTROMYOGRAPHIC
SIGNALS BASED ON STATISTICAL ANALYSES
Nakamura H, Yoshida M

T06.P2. MAPPING OF THE JAW-STRETCH REFLEX EMG ACTIVITY IN THE HUMAN MASSETER
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T06.P3. BEHAVIOUR OF MOTOR UNIT ACTION POTENTIAL RATE, ESTIMATED FROM SURFACE EMG, AS MEASURE FOR
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Kallenberg LAC, Hermens HJ

T06.P4. ANALYSIS OF FOREARM MUSCLES DURING GRIPPING EXERCISE BY MEANS OF LINEAR ELECTRODE ARRAYS AT
DIFFERENT LEVELS OF EFFORT
Rojas M, Mananas MA, Chaler |

T06.P5. EVIDENCE OF POTENTIAL AVERAGING OVER THE FINITE SURFACE OF A BIOELECTRIC ELECTRODE USING HIGH-
DENSITY EMG
van Dijk P, Stegeman DF, Lapatki BG, Zwarts M|

Mechanomyogram (T08)

TO8.PI.THE ESTIMATION METHOD OF MAXIMUMVOLUNTARILY CONTRACTION FORCE BASED ON MECHANOMYOGRAM
Hara Y, Yoshida M, Minato K

TO8.P2. TIME-FREQUENCY ANALYSIS OF NONSTATIONARY MECHANOMYOGRAM RECORDING DURING SUSTAINED
ISOMETRIC CONTRACTION OF BICEPS BRACHII MUSCLES
ltohY, Akataki K, Mita K, Watakabe M, Suzuki N

TO08.P3. MEASUREMENT OF ACCELERATION / DISPLACEMENT MMG IN TETANIC CONTRACTION
Oka H,Watanabe S, Kitawaki T

TO8.P4. TETANIC CONTRACTION PROPERTIES OF DIFFERENT MUSCLE FIBERS
Watanabe S, Kitawaki T, Oka H
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Motor Control (T07)

T07.P1.HIERARCHICAL CONTROL OF GOAL-DIRECTED MOVEMENTS
Popovic MB, Fopovic DB

T07.P2. THE INFLUENCE OF PACED SOUND IN A FINGER OPPOSITION TASK ON THE ACTIVATION OF SUPPLEMENTARY
MOTOR AREA AND CEREBELLUM: A FMRI STUDY
Watanabe S, Kuruma H, Matsuda M, Abo M, KikuchiY, Seno A, lkeda Y, Yonemoto K

TO7.P3.VISUAL EFFECTS ON MUSCLEACTIVATION OF LOWER LIMB INYOUNG HEALTHY SUBJECTS DURING DROP LANDINGS
Yang C-H R, Guo L-Y,Tsao H, Deng H-R, Gong W-Y, Hodges PW

T07.P4. BRAIN STRUCTURES CORRELATES TO FINGER TAPPING USING NEAR INFRARED SPECTROSCOPY
Furusawa AA, Onishi H, Soma T, Kurokawa Y

TO7.P5. MUSCLE FIBERS CONDUCTION VELOCITY IS MAINLY AFFECTED BY FORCE INTENSITY THAN CONTRACTION
SPEED DURING ISOKINETIC EXERCISE
Ciarla G, Gizz L, Ronca M, Bazzucchi |

TO7.P6. TENNIS PLAYERS SHOW A LOWER COACTIVATION OF THE ELBOW ANTAGONIST MUSCLES DURING ISOKINETIC
EXERCISES
Bazzucchi |, Riccio ME, Menotti F, Sacchetti M, Felici F

T07.P7.THE CONTROL OF UPSIDE-DOWN STANDING POSTURE IN SKILLED AND NON-SKILLED SUBJECTS
Sbriccoli P, Brienza A, Masci |, DeVito G

TO7.P8.STUDY ELECTROMYOGRAPHIC OF MUSCLES DURING THE MANUAL PREHENSION OF DIFFERENTS OBJECTS
Amorim LJ,Amorim CF, Kelencs CA, Pereira LC, Macau HN, Nascimento LL,Veronezi JJR, Zangaro RA, Pacheco MTT

T07.P9. STUDY OF ELECTROMYOGRAPHIC ACTIVITY OF THE MASSETER MUSCLE IN SLEEP BRUXERS
Amorim CF, Ferreira LMA, Amorim lJ, Santos C, Oliveira LVF

T07.P10. ELECTROMYOGRAPHIC ANALYSIS OF ABDOMINAL MUSCLE IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE
PATIENTS
Amorim CF, Serrao NEAmorim L.J,Veronesi || Ronaldo, Macau HN, Chavantes MC

TO7.P11.STUDY OF INSPIRATORY CAPACITY IN COPD THROUGH SURFACE ELECTROMYOGRAPHY
Amorim CF, Serrdo NF Amorim L.J,Veronesi ]| Ronaldo, Macau HN, Chavantes MC

TO7.P12. EVALUATION OF ELECTROMYOGRAPHIC ACTIVITIES OF MASSETER AND TEMPORAL MUSCLES IN INDIVIDUALS

WITH TEMPOROMANDIBULAR DISFUNCTION
Amorim CF, Amorim LJ, Kelencs CA, Oliveira LVFE Macau HN, Nascimento LL,Veronezi J|R, Pacheco MTT, Zangaro RA

TO7.PI3.AMOUNT OF RECIPROCAL |A INHIBITION IN ISOKINETICS MOVEMENT
Miwa M, Makabe H, lhashi K

T07.P14. MODULATION OF SOLEUS H-REFLEXAND SPINAL INHIBITORY CONTROL SYSTEMS DURING IMPOSED SINUSOIDAL
HIP MOVEMENTS IN HUMAN SPINAL CORD INJURY
Chaudhuri D, Knikou M, Schmit BD, Kay E

TO07.P15. CORTICOSPINAL EXCITABILITY CHANGES DURING LENGTHENING BUT NOT SHORTENING CONTRACTIONS
AFTERTRAINING
Sekiguchi H, Kohno Y, Yamazaki N, Akai M, NakajimaY, Nakazawa K

TO7.P16. CORTICAL REGULATION OF ISOMETRIC FORCE - CORTICOMUSCULAR COHERENCE ANALYSIS -
Ushiba ), Katsu M, Tsutsumi N, Masakado Y, Tomita Y

TO7.P17.A SIMPLEVALIDATION OF CO-CONTRACTION INDICES
Ervilha UF, Duarte M, Arendt-Nielsen L, Graven-Nielsen T

T07.P18.DIFFERENTS PATTERNS OF RECRUITMENT IN ECCENTRIC AND CONCENTRIC CONTRACTIONS IN MULTIFIDUS

LUMBORUM DURING FLEXION-RELAXATION TEST
Vasquez G, Silvestre R

T07.P19. NEURONAL CONTROL OF UPRIGHT POSTURE ON ROCKING-PLATFORM
Tsutsumi N, Ushiba |, Masakado Y, Tomita Y

T07.P20. ANGLE- AND VELOCITY-SPECIFIC ALTERATIONS IN TORQUE AND SEMG ACTIVITY OF THE QUADRICEPS AND
HAMSTRINGS DURING ISOKINETIC EXTENSION-FLEXION MOVEMENTS
Croce RV, Miller JP Horvat M

T07.P21. EVALUATION OF THE ADDUCTOR POLLICIS MUSCLE OF ELDERLY PATIENTS USING A MODIFIED HANDLE OF
TOOTHBRUSH
Mattos MGC, Franco RL,Vitti M, Ribeiro RF, Semprini M, Lopes RA

T07.P22. ROLE OF BOTH INTERACTION TORQUE AND MUSCLE TORQUE IN SQUATTING
Fujisawa H,Yamazaki H, Nagasaki H
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T07.P23. CHANGES OF CORTICOMUSCULAR COHERENCE DURING MUSCLE FATIGUE
Katsu M, Ushiba ], Masakado Y, Tomita Y

TO07.P24. LEARNING AND CONTROL MODEL OF THE ARM FOR MAINTAINING POSITIONS WITH DIFFERENT WEIGHTS
ON HAND
Kim KS, Kambara H, Kim DO, Shin Duk, KoikeY

TO07.P25.IN-PHASE MUSCLEACTIVATION MAKES IT EASIERTO MOVE IPSILATERAL HAND AND FOOT IN OPPOSITE DIRECTIONS
Muracka T, Obu T, Kanosue K

Motor Units (T09)

T09.PI.MOTOR UNIT CONDUCTIONVELOCITY DURING SUSTAINED CONTRACTION OF THEVASTUS MEDIALIS MUSCLE
Hedayatpour N, Arendt-Nielsen L, Farina D

T09.P2. INTERNET-BASED RESEARCH RESOURCE FOR EMG DECOMPOSITION: SOFTWARE, DATA, AND MORE
McGill KC, Clancy EA

T09.P3, ELECTROMYOGRAPHY ACTIVITY ANALYSES IN THE ORTHOSTATIC POSTURE BEFORE AND AFTER CRYOTHERAPY
APPLICATIONS
Pasini Neto H, Forti F, Guirro RR|

T09.P4. ANALYSIS OF MOTOR UNIT POTENTIALS IN HEALTHY SUBJECTS
Koc F

TO09.P5.THE EFFECT OF GENDER AND AGE ON MOTOR UNIT NUMBER ESTIMATION IN NORMAL POPULATION
Koc F

T09.P6.VARIABILITY OF SINGLE MOTOR UNIT ACTIVITY DURING FATIGUING SUSTAINED CONTRACTIONS
Sadoyama T, Sugahara T, Kamijo M

T09.P7.MOTOR UNIT SYNCHRONIZATION IN PREVIOUSLY FATIGUED MUSCLE
Olsen HB, Segzard K

T09.P8. INFLUENCE OF MENTAL STRESS ON SINGLE MOTOR UNIT ACTIVITY
Kamijo M, Yanagisawa K, Sugahara T, Sadoyama T

T09.P9. SURFACE ELECTROMYOGRAPHIC SPIKE FREQUENCY AND MOTOR UNIT FIRING RATES AT DIFFERENT LEVELS OF
MAXIMUM CONTRACTION
Gabriel D, Christie A, Inglis G), Kamen G

Muscle Fatigue (T10)

T10.P1.COMPARISON OFTHE LEVEL OF FATIGUE BETWEEN DIFFERENT MUSCLE GROUPS USING EMG SPECTRAL ESTIMATES
AND THE BORG CR-10 SCALE
Lariviere C, Da Silva RA, Arsenault AB, Nadeau S, Plamondon A

T10.P2. ELECTROMYOGRAPHIC STUDY IN ERECTOR SPINAE, RECTUS ABDOMINIS, GLUTAEOUS MAXIMUS AND RECTUS
FEMURIS MUSCLES, IN STANDING AND STATIC POSTURE
Sgobbi CRF, Bérzin F

T10.P3. ELECTROMYOGRAPHY EVALUATION OF OCCLUSAL SPLINT INFLUENCE ON ORBICULARIS ORIS IN DENTURE-
VVEARING SUBJECTS WITH TEMPOROMANDIBULAR DYSFUNCTION
Fonseca-Silva AS, Semeguini TA, Bérzin F

T10.P4. CLINICAL AND ELETROMYOGRAPHIC EVALUATION OF THE PLANAS APPLIANCE IN PATIENTS WITH TEMPORO-
MANDIBULAR DYSFUNCTION
Faria RJA, Caria PHF, Sgobbi CRF, Negio Filho RF

T10.P5.SEMG AND FUNCTIONAL MAXILLARY ORTHOPEDICS: MUSCLE REST RECORD BEFOREAND AFTER 8 MINUTES OF
APPLIANCE USE
Sakai E, Bérzin F, Pedroni CR

T10.P6. SEMG AND FUNCTIONAL MAXILLARY ORTHOPEDICS: RESULTS FOR DIAGNOSIS
Sakai E, Bérzin F Nagae MH

T10.P7.SEMG AND FUNCTIONAL MAXILLARY ORTHOPEDICS:THE RESULTS AFTER OBTAINING DETERMINED AREA (D.A)
DENTAL CONTACT
Sakai E, Bérzin F

T10.P8. THE RELATIONSHIP BETWEEN STERNOCLEIDOMASTOID ACTIVITY AND NECK DISABILITY INDEX IN CHRONIC
PAIN PARTICIPANTS (PILOT STUDY)
Curtis SA, Burridge |H, De Stefano A

T10.P9.ANALYSIS OF ELECTROMYOGRAPHIC FATIGUETHRESHOLD AT DIFFERENT RESISTED ELBOW FLEXION EXERCISES
Gongalves M, Anderson de Souza CO

ISEK 2006 I XXXIX




TI10.P10. EFFECT OF A SHORT PERIOD ENDURANCE TRAINING ON THE ELECTROMYOGRAPHIC FATIGUE THRESHOLD
Cardozo AC, Gongalves M

TI0.PI 1. EVALUATION OF MUSCLE FATIGUE DURING SKIING BY EMG SIGNALS SELECTED WITH KNEE JOINT ANGLES
Ushiyama Y, Kiryu T, Chigira T, Murayama T

T10.P12.ELECTROMYOGRAPHY OF THE RESPIRATORY MUSCLES AND A PHERIPERAL MUSCLE DURING AN ERGOMECTRIC
TEST
Costa D, Riedi C,Tesch C

TI0.P13.ELECTROMYOGRAPHIC EVALUATION OF CARRIERS PATIENTS OF TEMPOROMANDIBULAR DISORDER SUBMITTED
TO INTERDISCIPLINAR TREATMENT - CLINICAL CASES
Ferraz MJPC, Barbosa |RA, Bérzin MGR, Alves LMC, Bérzin F

T10.P14. RADIOGRAPHIC STUDY OF THE CRANIOMANDIBULAR BIOMECHANICS QUANTIFIED BY THE SURFACE
ELECTROMYOGRAPHY OF MASTICATORY MUSCLES- REPORT CASES
Coelho-Ferraz MJP, Berzin F, Colletes Alves LM, Berzin MGR

TI0.P15. COMPARISON OF WAVELET AND FOURIER ANALYSES OF EMG SIGNALS TO ASSESS MUSCLE FATIGUE DURING
DYNAMIC CONTRACTIONS
Da Silva RA, Lariviere C,Arsenault AB, Nadeau S, Plamondon A

TI10.P16.1S THERE ANY CHANGE ON SHOULDER AND SCAPULA PROPRIOCEPTION AFTER FATIGUE OF THE INTERNAL
ROTATORS?
Guo L-Y,Yang C-H,Wu W-L, Lin H-T

T10.P17. EMERGING STRATEGIES FOR FATIGUE ESTIMATION DURING DYNAMIC MUSCLE CONTRACTIONS
Rogers DR, Maclsaac DT
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WITHTEMPOROMANDIBULAR DISORDERS
Ries LGK, Berzin F

TI10.P19. MUSCULAR ASSESSMENT OF THE TRAINING TECHNIQUES OF THE SUPERIOR LIMBS IN THE PULMONARY
REHABILITATION PROGRAM: DIAGONAL MOVEMENT VERSUS ROWING
Corréa |CF, Oliveira AN, Ribeiro PMG, Junior RNM, Fernandes AQ, Peres JA, Bérzin F

T10.P20. EMGTOPOGRAPHY DURING ISOMETRIC, FATIGUING CONTRACTION OF THE UPPER TRAPEZIUS
Leclerc F, Madeleine P, Farina D

Neurophysiology (TI1)

TI1.POI. RELIABILITY OF DIFFERENT METHODS OF DETERMINING THE LATENCY OF A MOTOR EVOKED POTENTIAL AT
THE INFRASFINATOUS
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Use was made of an EMGI1000 (Lynx®, 10* Ohms, |6 bits and
inlet band of £5V) signal acquisition system and for capturing
the action potentials of the RC muscle, 5 bipolar surface electrodes
(LYNX®) simple differential active (gain 20x, IRMC>100dB) were
used, with band-pass filter of 20-1000 Hz (Butterworth) and
sampling frequency of 2000Hz. For electromyographic collection,
the volunteers remained seated on a Bonet table, with their trunks
fixed, thigh at 90° and leg with 105° flexion. Firstly, the skin was
trichotomized and cleaned with 70% alcohol. Next, the location
of the motor point of the straight thigh was determined, with the
aid of transcutaneous electrical stimulation. The electrodes were
positioned, starting with the motor point (M), two being placed
in the distal position (D) and two in the proximal position (P)
equidistantly. The reference electrode was placed in the anterior
tuberosity of the tibia. The force of leg extension was measured
by means of a MM-100 (KRATOS®) load cell. The signals were
collected simultaneously for 5 seconds, repeated 3 times with |-
minute intervals. RMS and mean frequency (MF) were analyzed
with Matlab® 6.5.1. software. Statistical analysis was done with
the Wilcoxon test (p<0.05).

RESULTS: With regard to RMS (uV), the highest value was
obtained with electrode D2 (31.94+10.50) and the lowest with
Pl and M (20.06+6.97; 22.07+7.40) when compared with the
other positions (P2: 25.20, 10.58 and DI: 25.82+10.34). As
regards the median frequency (Hz), this had an inverse behavior
being lower in the distal portion (DI: 49.48+559; D2: 49.64
+5.30) and higher on the motor point (M: 50.1946.01) and
proximal portion of the thickest part of the muscle (PI: 52.00
+8.26; P2: 50.36+7.13).

CONCLUSIONS: It was found that there is variability of the
electromyographic signal along the thickest part of the muscle,
the amplitude being lower at the motor point and higher at the
distal extremity of the muscle and the behavior of the frequency
is antagonistic to that of the RMS.

TOIL.PI2

EFFECT OF DEAFNESS ON
MASTICATORY CYCLE EFFICIENCY:
ELECTROMYOGRAPHIC ANALYSIS
Semprini M, Regalo SCH, Mathias V, Hallak JEC, Ribeiro LR,
Santos CM, De-Rossi M, Galo R, Siéssere S, Felicio CM,
Oliveira AS

Ribeirdo Preto School of Dentistry and Ribeirdo Preto School of
Medicine - University of Sdo Paulo

AIMS: Electromyography has been used to study the perfor-
mance of the musculature in mastication, swallowing and speech
and is an important tool for the analysis of physiopathological
changes affecting this musculature. Most deaf individuals present
strong dysfunction in facial and masticatory musculature,
temporomandibular dysfunctions, bruxism and constant
headaches, with no directly relation with deafness. The aim of
this study was to analyze electromyographically of right (RM)
and left (LM) masseter and right (RT) and left (LT) temporal
muscles in deaf individuals comparing them with clinically normal
individuals.

METHODS: This was performed in 30 individuals from both
genders with mean age of 23.045 years, divided into 2 groups of
15 individuals each: |. deaf individuals; 2. clinically normal
individuals (controls), during clinical condition of mastication. A
five channels electromyograph MYOSYSTEM - BRI - DataHomins
Tecnologia Ltda was used, with simple differential electrodes.
Statistical analysis was performed using the software "Statistical
Package for the Social Sciences" SPSS version 10.0 (Chicago, IL)
by Student's paired t test.

RESULTS: The normalized eletromyographic means was:
Group I: RM: 0.25%0.11; LM: 0.29+0.17; RT: 0,24£1.15; LT:
0.24+0.13.

Group 2: RM: 0.21£0.09; LM: 0.21£0.11; RT:0,20+0.08; LT:
0.20+0.06.The difference between group | and group 2 was not
statistically significant.

CONCLUSIONS: It was concluded that deaf individuals do
not show impaired performance and efficiency in inferior
masticatory cycles compared to health controls.

TOIL.PI3

BEHAVIOR OF THE EMG SIGNAL DURING
ISOMETRIC ACTION IN INCREMENTED
RESISTED EXERCISE

de Aguiar AP', Rodrigues D', Cobos Stefanelli V', de Oliveira
JC, Baldissera V?

1) Master Science in Physiotherapy - Methodist University of
Piracicaha, Piracicaha, Sao Paulo, Brazil

2) Master Science in Physiology, UFScar, Sdo Carlos, $do Paulo, Brazil

AIMS: To verify the behavior of medium frequency (Fmed) and
Root Mean Square (RMS) of EMG signal, during isometric actions
in incremented resisted exercise of type Leg Press 45°.
METHODS: After the approval by the Committee of Ethics in
Research at UNIMEP, protocol 102/2004, twelve healthy men
varying 21%1,67 years of age, weight 78,12%13,06 Kg, cutaneous
bend of right thigh of 13,00£4,88 mm and percentile of fat per
electric impedance of 19,2+531% were selected for the study.
The volunteers were submitted to tricotomy and asepsis with
alcohol 70% in both thighs and 2 electrodes were positioned
according to recommendation of SENIAM in the right and left
straight femoral muscle (RFD and RFE). After, they were submitted
to experimental incremented procedure relating the percentile
of | maximum repetition (IRM), beginning with 3% of IRM and
increased of 3 in 3% until the load of fatigue installation (CIF).
The series were composed by | minute of static contraction and
2 minutes of rest between each contraction. The registration
EMG of RFD and RFE were accomplished during the static
contractions by three serial times of 5 seconds and after CIF in
the 3rd, 6th and 9th minutes. The data were normalized by the
value of IRM.An electromiograph of the brand LYNX® was used
with sampling frequency of 2KHz and 2 active surface simple
differential electrodes. The processing of the signal was
accomplished by the software MATLAB 6.5 and the pertinent
statistical treatment was accomplished by the software GraphPad
Instat 2.01, adopting the index of significance of 5% and interval
of trust of 95%.

RESULTS: CIF was of 24,08+ 1,36%|RM. Anova One-Way test
with post hoc of Dunnett did not evidence significant statistical
differences among the relative loads to for IRM as well as for the
rest and aftterwards CIF for RFD, even so for RFE significant
statistical differences were evidenced (p<0,05) up to 24%|RM.
Extremely significant difference was verified (p<0,001) of rest
for the loads of 18, 21 and 24% for RMS when applied test of
Friedman followed by the test of Dun to locate the differences
found. In Fmed the statistical differences found when Mann-
Whitney U test was applied was p<0,007 of rest for the loads of
3,6 and 9.

CONCLUSIONS: The data suggest: a) there was different
behavior between the values normalized for CIF of the muscle
RFD and RFE, b) there was a behavior of stabilization of Fmed
up to 24% of 1RM not evidencing a causal relationship between
intensity of proposed effort and Fmed, c) there was a growing
behavior of RMS up to 24% of |IRM evidencing a causal
relationship between intensity of effort and shot of motor units;
this also corroborates with the pattern of motor recruitment.
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the surface-EMG signals themselves, as well as the way to interpret
them, contain same degree of uncertainty that makes the definition
of precise rules for decision making impossible. The fuzzy logic
or fuzzy sets theory is tolerant of imprecise data and, therefore,
well suited to build an expert system to support the interpretation
of the muscular coordination. The use of linguistic variables
facilitates the acquisition of knowledge, especially from non-
technical experts, and the integration of different types of
knowledge from various experts. In standard clinical gait analysis
Surface-EMG signals are recorded from eight muscles in order
to assess the muscular co-ordination patterns of the joint
movements during gait. The commonly observed muscles are
tibialis anterior, soleus, gastrocnemius, rectus femoris, vastus
lateralis, biceps femoris, adductor longus and gluteus medius.
Simultaneously, the gait cycle of each patient is determined using
foot switches and videotapes.The knowledge-base of the expert
system contains rules for the hip, the knee and the ankle joint
relating to the eight muscles.The rules are in linguistic terms, e.g.
for the muscular coordination: “If TibAnt is active and Soleus is
active, then Effectiveness of dorsiflexion low™ or for the mechanics
of the limb chain:“If ankle joint in extension, knee joint in extension
and hip in extension during monopedal stand, the Effectiveness is
high” The fuzzy inference methodology performs a prediction of
the effectiveness of the muscular coordination of the three joint
movements during gait based on these rules.

RESULTS: In a first attempt the feasibility and correctness of
the expert system was verified by example measurements of
healthy subjects and patients with spasticity. The results are
promising, but further studies are required to assess the
correlation with the kinematical data.

CONCLUSIONS: The expert-system predicts the effectiveness
of all lower limb joint movements in gait reliable. It supports the
interpretation of the muscular co-ordination pattern detected
by surface-EMG and thus makes this information accessible for
clinical routine.

QUANTIFYING BURST AND TONIC
ELECTROMYOGRAPHIC MOTOR-
CONTROL CHARACTERISTICS:
SIMULATION, FREQUENCY DOMAIN
FILTERING AND TIME SERIES ANALYSIS.
Belavy DL'? Wilson S', Richardson CA?

1) School of IT & Electrical Engineering, University of Queensland,
Brisbane,Australia

2) School of Headlth & Rehabilitation Sciences, University of
Queensland, Brisbane, Australia

AIMS: The electromyographic signal of muscle activity during
continuous, repetitive movement contains more information than
just amount of activity. The pattern or "shape” of muscle activity,
be it continuous-tonic or modulated and burst-like in fashion,
gives an indication of the functional role of musculature in the
movement task. These characteristics are thought to change in
motor control dysfunction (such as low back pain), but are
inherently difficult to quantify.This paper presents the development
of a method used to quantify these electromyographic (EMG)
characteristics.

METHODS: An EMG simulation platform was developed using
tonic EMG signals collected from subjects during an isometric
biceps brachii task. Phasic EMG signals were generated by
superimposing a half-wave rectified sine-wave at repeated points.
The height (input phasic-tonic ratio [input PTR]) and width of
the sine-wave could be modulated to represent different EMG
characteristis. The simulation platform was validated against a
subset of data from the lumbo-pelvic muscles during a rapid-
repetitive lower-limb movement task. The frequency domain
filtering generated a "linear envelope" of EMG from the simulated
data, with different filter frequencies tested. Subsequent time-
series analysis involved maxima and minima detection and
consequent calculation of a ratio of the two (output PTR).Time-
series peak detection required the optimisation of the width Q
(as proportion of movement cycle) and threshold ‘¥ (as the value
at the {total number of data points*'V*} data point) values for
peak detection. Filtering and analysis parameter performance were
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defined according to average mean-squared-error between input
and output PTR over increasing burst height and also across
burst width.

RESULTS: Depending on the muscle modelled, the simulation
platform matched between 78.3+0.6% to 83.8+0.5% of the
muscle's linear-envelope. In instances of purely tonic (continuous)
EMG, this value was 82.1+0.5%. Based upon the optimisation
performance assessment calculations, the ideal filtering and
analysis method involved a |0Hz low pass Bessel filter, with
threshold (V) and width (€2) settings of 0.35 and 0.5 respectively.
Generally, the low pass filter settings of 5 and 10 Hz performed
the best along with threshold (V') settings between 0.35-0.5 and
width (€2) settings between 0.25-0.5.

CONCLUSIONS: We present a novel frequency-domain and
time-series analysis method to quantify EMG characteristics for
motor control analysis. Ve consider the simulation model fit to
real EMG data to be adequate given the ranges of goodness of fit
as compared to the goodness of fit measure for pure tonic
(continuous) activity. No "gold-standard" for such goodness of
fit exists, however. The |0Hz low-pass filter smooths the EMG
data allowing more accurate time-series measurements. To our
knowledge no other method to date permits the measurement
of such "shape" characteristics in motor control and this method
may be used in future motor control studies.

EVALUATION OF NONLINEAR
PREDICTION METHODS IN
DEMODULATED EMG SIGNALS FROM
RESPIRATORY MUSCLES

Alonso JF', Mananas MA', Bruce EN?, Topor ZL?

1) Dept.Automatic Control, CREB, Technical University of Catalonia,
UPC, Barcelona, Spain

2) Center for Biomedical Engineering, University of Kentucky, USA

AIMS: Analysis of respiratory muscles activity is an interesting
tool for the evaluation of pulmonary diseases. EMG signal has
already been analyzed by means of many linear techniques. On
the other hand, other methods have been recently applied in
order to evaluate nonlinear dynamics of EMG signal. It is already
known that respiratory rhythm generation/pattern formation
occurs via a nonlinear oscillator. Thus, the activation of the
different respiratory muscles can be produced by nonlinear
mechanisms, as well. The aims of this work are two: |) to evaluate
nonlinear models fitting and prediction in demodulated EMG
signals from respiratory muscles; and 2) to analyze their
relationship with the level of respiratory effort.

METHODS: Eight male patients with stable OSAS and eight
male normal subjects [age (yr.): 53.8+10.5 and 45.0+£7.0
respectively] were in supine position and breathed through a
nose mask connected to an external source of a negative pressure
whose value decreased -7cm H,O at 90-second intervals until
the subject could no longer breathe, reaching its maximum
maintained pressure (MMP). Surface EMG signals were recorded
(Ag-AgCl electrodes) from three respiratory muscles: genioglossus
(GEN), sternomastoid (SMM) and diaphragm (DIA). EMG signal
was full-wave rectified and demodulated with a final sampling
freq. of 20 Hz. Baseline trends were removed to guarantee
stationarity. Then, signals were normalized and lag-embedded
(embedding dim.=3 and emb. lag=first minimum of the autocor.
function) and prediction was carried out, using l.o.o. cross
validation, at different values of prediction horizon (PH). Evaluation
of the fitted function for each selected value of PH is carried out
by: I) computing r? statistic for the model; and 2) estimating the
size of the residuals. Three parameters were calculated:R07norm
(PH where the r? statistic goes under 70% normalized with respect
to respiratory period); Rp (r? value around PH corresponding to
half a respiratory period) and LogPT (error at PH to infinity). For
every subject, values of each parameter were obtained. Examples
of functions and parameters are shown in the Figure.
RESULTS: R07norm increases with the level of effort in mean
values for all the muscles, and this increment is statistically
significant for GEN and SMM (p-value<0.04). In many cases, r
statistic decreases initially with PH, but shows higher values at
PH corresponding to the half respiratory period. These values
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[1] Chan ADC , Englehart K, Hudgins B, Lovely DF. "Hidden
Markov Model Classification of Myoelectric Signals in Speech" in
Proceedings of the 23rd Annual IEEE/EMBS Conference, 2001.

ADVANCED EMG AMPLITUDE
PROCESSING USED IN CONSTANT-
FORCE EMG-TORQUE ESTIMATION
Bida 0'?, Clancy EA? Rancourt D*

1) Analog Devices, Inc., Wilmington, MA, USA

2) Worcester Polytechnic Institute, Worcester, MA, USA

3) Université de Sherbrooke, Sherbrooke, PQ, Canada

AIMS: Advanced EMG amplitute (EMGamp) processors that
incorporate signal whitening and multiple-channel combination
have Eeen shown to improve EMGamp estimation significantly.
In this study, we compared the performance of EMG-torque
estimators with and without these recent EMGamp processors.
METHODS: Fifteen healthy subjects (eight male, seven female)
produced constant-posture, nonfatiguing, force-varying
contractions about the elbow while torque and biceps/triceps
EMG were recorded. Four biceps and four triceps EMGs were
acquired using conventional Eipolar electrode-amplifiers.
EMGamp was related to torque using a linear FIR model in which
total joint torque was formed from a flexion torque contribution
(related to biceps EMGamp) subtracted from an extension torque
contribution (related to triceps EMGamp). EMGamp was
estimated in four manners: |) single channel, unwhitened, 2) single
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channel, whitened, 3) multiple channel, unwhitened and 4) mul-
tiple channel, whitened.

RESULTS: As shown in the Figure, both whitening and multi-
ple-channel combination reduced EMG-torque errors and their
combination provided an additive benefit. Using a |5th-order
linear FIR model, EMG-torque errors with a four-channel,
whitened processor averaged 7.3% of maximum voluntary
contraction (or 78% of variance accounted for). By comparison,
the equivalent single-channel, unwhitened (conventional)
processor produced an average error of 9.9% of maximum
voluntary contraction (variance accounted for of 55%).
CONCLUSIONS: It was hypothesized that higher fidelity (i.e.,
lower noise) EMGamp processing would reduce the errors in
EMG-torque prediction. Our results show that both EMG signal
whitening and multiple channel combination - methods previously
shown to improve EMGamp estimates - lead to reduced EMG-
torque prediction errors. The lowest errors result when the two
techniques are used in combination,

Supported by the National Institute for Occupational Safety and
Health (NIOSH) , USA, under grant R0O3-OH007829.
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The coefficient of variation of the pattern was 24%. For comparison
with the rectifying and smoothing processing which has been
widely used, pattern was derived by both side wave rectifying
the EMG and smoothing by the running average through 40 ms
time window.The range of variation of the peak value and the
standard deviation were about twice as large as those of pulse
counting processing. The coefficient of variation of the pattern
was |.2 times larger.

CONCLUSIONS: The reason why the variation of the pattern
obtained by pulse counting processing was smaller than that of
rectifying and smoothing processing was considered that the
former suffered less effects of attenuations and interference of
motor unit action potentials. The characteristic obtained by the
pulse counting processing was higher temporal resolution in rising
and falling slopes of the patters. The fact that there were the
strides whose patterns corresponded close to each other
suggested that this measure of degree of variation indicated the
stability of muscle control without the artifacts in the EMG
processing.

T02.P05

KNOWLEDGE-BASED AUTOMATIC
DECOMPOSITION OF EMG SIGNALS
Marateb HR', McGill KC?

1) Isfahan University, Isfahan, Iran
2)VA Palo Alto Health Care System, Palo Alto, USA

AIMS: This paper describes an EMG decomposition program
based on EMGLAB [1] that uses expert knowledge to reduce the
amount of manual editing needed to achieve full and accurate
decomposition of EMG signals.

METHODS: The program has two main stages. First, spikes are
detected and clustered using adaptive thresholds and firing-time
information as well as shape information. Then the remaining
spikes are classified by means of a multi-pass procedure that
includes supervised classification, robust template merging using
fuzzy systems, resolution of superimpositions, and predictive firing-
time insertion.

RESULTS: The accuracy of the program was assessed using
synthetic EMG signals of various complexities. The program was
able to correctly identify 90% or more of the discharges of 85%
of motor units (MUs) with signal-to-noise ratios greater than I,
where the signal-to-noise ratio is defined as the Euclidean distance
between the MU and the next most similar MU, divided by the
rms signal amplitude.
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FIG. 1. Decomposition of EMG signal (monopolar-needle-electrode,
brachial biceps, normal subject, 10% MVC). Shape-based
classification of 2-s signal resulted in incomplete firing patterns
(circles). Locations of four missed spikes were predicted and verified
by resolving superimpositions (x's).

CONCLUSIONS: The program achieves better performance
than standard template matching by using a knowledge-based
approach that incorporates rules used by human experts for
three important steps: |) Estimating the correct number of clusters
in the clustering stage. The program uses a Mamdani fuzzy system
in which the structure is based on linguistic variables and rules
and the membership-function parameters are tuned using
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recursive least squares. 2) Classifying spilees of MUs with similarly
shaped templates. The program takes into account not only the
two most similar templates but also firing time information. The
assignment is performed recursively using expertrules to correct
previous errors after new assignments. 3) Filling in gaps in firing
patterns resulting from missed identifications. These missed
identifications are often due to superimpositions. The program
uses a rule-based method to predict the location of missing
occurrences and then uses a superimposition-resolution algorithm
to verify the location (Fig. |). These steps reduce the amount of
manual editing required to achieve full decomposition.

[1]1 McGill KC, et al. EMGLAB:An interactive EMG decomposition
prog-ram. | Neurosci Meth, 149: 121-133, 2005.

T02.P06

MOTOR UNIT RECRUITMENT IN
REFLEXIVELY ACTIVATED MULTIFIDUS
MUSCLE OF FELINE MODELS

Arabadzhiev TI', Solomonow M', Zhou BH', Dimitrova NA?
Dimitrov GV?

I)Department of Orthopaedics, Bioengineering Division, University
of Colorado at Denver and Health Sciences Center, Aurora, CO, USA
2) Centre of Biomedical Engineering, Bulgarian Academy of Sci,
Sofia, Bulgaria

AIMS: Determine motor unit (MU) activation pattern and fatigue
during reflex activity.

METHODS: An external 40N-tension was applied to the
supraspinous ligament of the feline models (divided into 2
experimental groups) for six consecutive trials of 10-min duration.
Rest periods of 10 (N=3) or 20 (N=3) minutes were supplied
between trials for the |** and 2™ group, respectively. EMG signals
were recorded intramuscularly with bipolar electrodes, inserted
in the right L-3/4, L-4/5, L-5/6 multifidus muscles. Signals were
band-pass filtered (6-500Hz) and stored with a sampling rate of
IkHz.The EMG signals from each trial were split into 20 portions
of 30-s duration.All EMG peaks exceeding 30 uV were detected
and the signal portion of 20-ms duration centered around the
detected peak was considered as an individual motor unit potential
(IMUP). All IMUPs detected from a single EMG portion were
averaged to obtain its representative MUP (AvMUP).The number
of IMUPs contributing to each AVMUP was defined as activity.
The relative (to the I* portion in |** trial) changes in a recently
proposed index of muscle fatigue (Fl__.), median frequency (F__)
as well as activity were analysed.

RESULTS: The pattern of AvMUP-shape change in the majority
of trials suggested initial recruitment of predominantly fast MUs,
in which peripheral fatigue was developed and accumulated
during the experiment. This presumption was well supported by
the relative change in fatigue indices calculated on the basis of
AvMUPs. During initial trials FI___ increased almost linearly in
both protocols. In the next trials relative changes in the index
depended on the rest period duration, supposing accumulation
of more fatigue in initially activated MUs of the |** experimental
group. In the latter the initial steep increase in Fl__. was followed
by maintaining a relatively constant level (approximately 355%),
while Fl__. increased monotonously during entire trials in the
2" experimental group. Statistical analysis revealed 3 groups of
significantly different data sets (1*, 2" and the rest of the trials)
in |* experimental group, while only 2 (distinguishing only the
1% trial) in 2", Index changes for all trials were well-fitted with a
bi-exponential model (r*>95%).The starting values (representative
for the fatigue accumulated during previous trials) for the 2
trial in short-rest and the 2™ group of trials in long-rest protocols
were similar (165%), while that for the 3" group of trials in short-
rest protocol revealed higher initial fatigue level (200%). The
changes in F_ were similar in pattern, but in the opposite
direction and'of much lower range (100%-80%).

The level of activity decreased during each trial as well as between
consecutive trials. Activity remained relatively higher in the I*
compared to the 2™ experimental group during last trials,
suggesting the necessity of more MUs and/or firing at higher
rates (therefore low-twitch) for maintaining the required force.
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frequencies thereafter. The gastrocnemius medialis muscle,
however, showed an onset at lower EMG frequencies and high
frequency components gradually contributed more to the EMG
power spectra. The PC-analysis of these observations showed
that certain muscular events are negatively correlated. For
example, if pre-tuning of the tibialis anterior increases, the post
heel strike event diminishes while the summed intensities remain
fairly constant. Individual running styles differed with respect to
using more pre or post heel strike activity.|n this case the average
does not reflect the behavior of the majority of runners.
CONCLUSIONS: The combination of EMG analysis by wavelets
and PC-analysis clearly revealed that muscular events which occur
at different times during a movement do not have the same power
spectrum and that activities that occur at different times may
well be correlated. If muscular events are correlated then the
fluctuations reflect an interplay of muscular activity and cannot
be attributed to a statistical variability at a single time point.The
high variability can be caused by correlated muscular events
that are used in different proportions and are individually adapted
to perform a stable movement. The reasons for different muscular
events having different power spectra must be related to
properties of motor units and their activation.The most tempting
explanation would be that spectral differences reflect the interplay
between groups of motor units containing faster or slower
conducting muscle fibers.

28

ISEK 2006









A BIOMECHANICAL MODEL OF
INTRAVAGINAL PRESSURE GENERATION
COMPARING CONTINENT AND STRESS
INCONTINENT WOMEN

Madill §J, Mclean L

School of Rehabllitation Therapy, Queens University, Kingston,
Ontario, Canada

AIMS: We have previously modeled the relationship between
abdominal (AB) and pelvic floor muscle (PFM) activity and
intravaginal pressure in a sample of urinary continent women. In
this study we used the same method to compare women with
stress urinary incontinence (SUl) to age-matched continent
women.
METHODS: FFM electromyog t-fahy (EMG) data were acquired
using a FemiscanTM probe seated in the vagina. The probe had
two lateral pairs of bipolar electrodes and was modified by
mounting a pressure transducer in a hole cut through its posterior
surface. Surface EMG data were recorded from rectus abdominis
(RA), internal obliques (IO) and external obliques (EQ) using
-AgCl adhesive electrodes. EMG data were amplified (Bortec
AMT-8), and EMG and pressure data were acquired at |kHz
using a |6-bit Analog to Digital Converter and Labview™ v. 6.1
software. All data were stored on a personal computer.
After a period of instruction to familiarize subjects with the proper
performance of a PFM contraction, volunteers performed three
repetitions of a maximum voluntary contraction of their PFM
while EMG and pressure data were recorded simultaneously. All
pressure and EMG data were smoothed by computing root mean
square (RMS) values using a 20ms moving window across the
contraction time after removing the baseline RMS value from
each data set.The data were normalized based on the maximum
smoothed pressure or EMG amplitude achieved during each
contraction. The normalized pressure vs. EMG curves were then
ensemble averaged, and the best equations (determined using F-
tests between curves) were computed for each muscle. The
pressure vs, EMG curves were compared between the control
and SUI groups using student t tests (0:=0.05).
RESULTS: Twenty-nine urinary continent women and thirty
women with SU| (age 46.6%7.8, and 46.1%7.2, respectively, p=
0.8) participated in the study. In the continent women, the
ensemble average pressure vs. EMG curve for the PFM was best
modeled by a second order polynomial equation (R?_ = 43.9%),
while for the three AB muscles the pressure vs.EMG rmﬂonshlps
were best modeled as straight lines (R%,= 61.2%, R?,, =40.9%
and R? =46.8%). All coefficients within the equatrons were
significant (p<0.001). In the women with SUI, the EMG vs. pressure
relationships for the PFM and the AB muscles were all best modeled
as straight lines (R?, = 46.0% R?,, =48.5%, R% _ =43.7% and
R?, =52.3%) and all were significant (p< 0.001). To compare the
groups, the slopes and intercepts of the straight lines were used
for all muscles except the PFM. None of the intercepts, indicating
percent EMG activation level at the onset of the rise in intravaginal
pressure, were significantly different between the groups (p=>0.05).
Only RA demonstrated a significant difference in slope between
the groups (p<0.05) the rate of increase in EMG activation rela-
tive to the increase in pressure was higher in the group with SUI.
When the PFM activation vs. pressure was modeled using a
straight line (R, =43.88%), there was no difference in slope or
intercept between the groups.
CONCLUSIONS: The similar intercepts for all muscle groups
suggest that AB and PFM activation levels at the onset of the
vaginal pressure were not different between the groups. The
difference in slope seen in RA may indicate that (i) subjects use
RA, or an increase in abdominal pressure, to compensate for
weakness in the PFM, or that (i) the rapid rise in RA activation is
a contributing factor in SUL.The difference in PFM curves between
the control group and the women with SUl may or may not be
clinically significant. The findings in this study suggest that motor
control deficits in women with SUI are not likely related to
alterations in PFM or abdominal muscle activation as it relates to
pressure generation.
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POSTURAL RESPONSE OF THE PELVIC
FLOOR AND ABDOMINAL MUSCLES IN
WOMEN WITH AND WITHOUT
INCONTENCE

Smith MD, Coppieters MW, Hodges PW

Division of Physiotherapy, The University of Queensland, St. Lucia
QLD, Australia

AIMS: Pelvic floor muscles (PF) contribute ta lumbopelvic
stability via their attachments to the pelvis and their contribution
to intra-abdominal pressure. This study aimed to determine
whether activity of the PF and abdominal muscles differs between
continent and incontinent women in response to a postural
perturbation.

METHODS: Sixteen women with stress urinary incontinence
and fourteen women with no history of incontinence participated
in the study. Electromyographic (EMG) activity of the PF
abdominal, errector spinae (ES) and biceps brachii muscles was
recorded with surface electrodes prior to and after a postural
perturbation in which a | kg weight was dropped 30 cm into a
bucket held by the subject.The timing of the release of the weight
was unknown. Due to the inability to normalise EMG to maximum
voluntary contractions in this population, and as no systematic
differences were expected in subcutaneous tissue, data were
analysed as raw EMG amplitude.

RESULTS: EMG activity of all muscles increased in response to
the addition of load to the trunk. Women with incontinence
demonstrated increased PF EMG compared to continent women
both prior to and during the postural response associated with
loading. In addition, obliquus externus (OE) EMG was increased
in incontinent women. When incontinent women were divided
into two groups based on reported severity of symptoms, women
with more severe incontinence had a trend for greater PF EMG
activity than continent women, but significantly greater OE EMG
than either women with mild incontinence or controls. Conversely,
women with mild incontinence had greater PF EMG than
continent women, but no difference in OE EMG.
CONCLUSIONS: These data suggest that women with
incontinence have increased PF and OE muscle activity associated
with postural perturbations. This finding challenges the clinical
assumption that incontinence is associated with reduced PF
muscle activity. However, it is unclear how greater EMG activity
during these tasks is related to strength and endurance which
have been shown to be impaired in people with incontinence.
The increased activity of the OE muscle is likely to increase the
deamnd on the pelvic floor muscles. Although comparison of
raw EMG is problematic, any reduction in mass of the PF muscles
(as has been reported previously) would be expected to lead to
reduced EMG amplitude, rather than an increase as found here.
The data has several implications for rehabilitation. Although PF
muscle strengthening may be an effecitve rehabilitation startegy
for stress incontinence, if increased OE activity is present, as
demonstrated in women with more severe incontinence, attempts
to decrease abdominal muscle activity, or retrain coordination
of the abdominal and PF muscle groups, may contriubute to
symptom reduction. Finally, altered PF and OE muscle activity in
women with incontinence may affect stability of the lumbopelvic
area. This may relate to the higher prevalence of back pain in
women with incontinence that has been reported in cross-
sectional and longitudinal studies.

3|







continence in patients not only during treatment and within the
first two years but also for several years after therapy. The
employment of biofeedback training to obtain improvement of
the threshold of rectal sensibility (minimal volume of endoluminal
distention to produce the sensation of imminent defecation and
external anal sphincter contraction) has proved useful in the
rehabilitation of incontinent patients.
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INTRAOPERATIVE CONFIRMATION OF
SURFACE EMG NERVE BUNDLE ENTRY
POINT LOCALIZATION OF GRACILIS
MUSCLE IN HUMANS

Nowakowski M, Herman R, Salowka, Walega P|

1l Dept. of General Surgery, Jagiellonian University School of
Medicine, Krakow, Poland

INTRODUCTION: Literature review and previous experience
of authors suggest that surface electromiography (sEMG) is a
good tool to localize innervation zone (1Z) of skeletal muscles.
No data is available on degree of correspondence between |Z
and surgically important nerve bundle entry point to the body
of the muscle.

AIMS: We would like to verify surgically precision of gracilis
muscle IZ localization with use of sSEMG. We also wanted to
assess if SEMG findings correspond to surgically estimated nerve
bundle entry point.

MATERIAL and METHODS: Preoperative localization of IZ
was performed in 7 patients on 8 occasions. Linear array of 16
silver bar electrodes spaced | cm one from another was used
with sSEMG amplifier and PC based recording software. At least
3 voluntary contraction recordings were performed to localize
IZ. If necessary additional recordings with more precise array
with tip electrodes spaced 2 mm apart was used. Localization
was marked with skin marlker. During surgical procedure involving
mobilization of gracilis muscle and visualization of its proximal
nerve bundle distance from skin mark to nerve bundle entry to
the body of the muscle was measured. In 2 cases there was a
need to expose previously implanted electrodes placed near nerve
entry point on transpositioned gracilis muscle. We used the
same way of localisation but for obvious reasons stimulated
contractions were recorded.

RESULTS: In all cases we were able to localize IZ. In 6 cases
non stimulated contractions enabled precise localization of IZ.
Distance from skin mark to nerve entry point was between 5
and 10 mm (mean 6,4). In 2 cases of localization of previously
implanted electrodes |Z detection was even more precise and
distance was below 5 mm.

CONCLUSIONS: Surface EMG is a valid and precise method
of IZ localization. Moreover, |Z corresponds well to anatomical
findings, surgically more important then electrophysiological ones
thus making sEMG a valuable tool for Innervation Zone
localization.
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and in three patients with distal resection there is a knee extension
pattern during loading response with a decreased knee flexion
moment.A backward tilt of pelvis is evident in all patients during
the entire gait cycle. Pelvis is in a forward position at the side of
the operated leg. In the electromographyc pattern of muscles we
noticed two alteration: prolungated activation of tibialis anterior
during mid and terminal stance in proximal femur resection
patients, a shorter activation of maximum and medium gluteus
muscles during stance. Mean scores in functional scales were
excellent: 93.3% MSTS and 97.3% EORTC. The isokinetic
assessment showed a more evident strength deficit in the
ﬂuadriceps of patients with distal resection, especially in the 90°
exion position of the knee.

CONCLUSIONS: The integrated gait analysis system revealed
very little alterations in kinematics, kinetics and electromyography
of both lower limbs. The functional recover of this ten young
patients can be considered very satisfactory. The differences in
the gait pattern between the two groups of patients (proximal
and distal) could be due to the surgical approaches.The strength
deficit showed by isokinetic assessment do not seem to modify
gait pattern.
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CONCLUSIONS: Normal vestibular function appears to be
required for accurate control of mediolateral foot placement
during gait, especially following even gentle perturbations of the
system. The parameter representing stance width variability rate
may be more sensitive to vestibular integrity than some currently
used clinical measures of vestibular function.

T04.P03
LOCATION FREE MOTION ANALYSIS
Baten C

Roessingh Research and Development, Enschede, Netherlands

AIMS: To determine accuracy and robustness of kinematics
estimated from inertial sensor signals in the context of practical
motion analysis. In recent years new technologies have been
developed for estimating absolute 3D orientation in a global
'earth' coordinate system. Estimation accuracies of just a few
degrees in the orientation of a motion sensor casing are achieved
and integration drift problems are largely eliminated (sometimes
at the cost of a higher sensitivity to ferromagnetic disturbances).
Errors caused by ferromagnetic disturbances are decreasing with
every evolution cycle of estimation methods and sensor hardware.
When applying these sensors in human motion analysis errors
in body segment kinematics estimation are now mainly caused
by aligment inaccuracies and motion artefacts related to
sensorplacement and attachment. Addressing the first issue a
body segment alignment procedure based estimated helical axes
is validated in detail.

METHODS: Sensors were mounted to body segments
maximizing stability and alignment with bony structures was
assumed fixed. 2 helical axes of the body segment were
determined in the sensor reference frame from 2 recordings of
single axis motion. Alternatively one of the body segment axes
was determined assumning a posture with the axis parallel to
the gravity vector. The 3™ axis was found assuming orthogonality
For 4 sensor placements on thorax, trunk and pelvis 5 different
helical axes combinations of the calibration methods were tested,
each with 2 calculation order variations. They were compared
against each other and against a video based motion analysis
‘bony land marks' calubration method. 9 healthy subjects
participated.

RESULTS: Over all subjects and segments the variation in
estimated direction of the gravity vector has a mean of 0.4° (SD,
+0.2) for 5 subjects and 5 repetitions for the gravity vector and
ranged from 2.4 to 6.4° for the rotation axes. The difference in
direction with the axes determined by marker based data ranged
from 10° to 30° with a bony landmark calibration and only 1° to
5° with the same helical axes calibration.

CONCLUSIONS: Methods were developed for 3D motion
analysis applying inertial sensing technology. Application to
human motion analysis seems mainly limited to the same
alignment and motion artefact inaccuracies as traditional video
based systems. Discussed methods of alignment calibration offer
a practical solution for (out of the lab) 3D motion analysis
application with a quality sufficient for many individual clinical
applications. Challenges lie in application of these methods, or
derivaties, for different patients groups, which are likely to pro-
duce different abilities in performing the calibration motions. An
inherent direct quality check during the calibration process seems
highly desired. (Clinical) users should be aware of the difference
reference frames between bony land mark methods and helical
axis approaches, as the axes of the latter tend to approach more
the functional axes of motion. First mature practical applicatiojns
for rehabilitation, ergonomics and sports start to emerge.

1] C.T.M. Baten, M.D. Klein Horsman, W.H.K. de Vries, D.J.
Magermans, HF).M. Koopman, FC.T. van der Helm, PH.Veltink,
‘Estimation of body segment kinematics from inertial sensor
kinematics', in submission.

2] Baten C, de Vries W, Smeding |, van Staveren G, Wassink R.
Ambulatory inertial Motion analysis. The |2th annual ESMAC
meeting. Marseille, France: 2003.

3] Baten CTM, Luinge HJ, Moerkerk H v.. Estimating body segment
orientation applying inertial sensing. Proceedings of the Sixth
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International Symposium on the 3-D analysis of Human Movemnent.
Cape Town, South Africa: 2000.

T04.P04

GROUND REACTION FORCES IN THE
GAIT IN CONDITIONS OF
PATELLOFEMORAL INSTABILITY
Corréa Fl, Corréa JCF, Gondo RM, Andrade DV, Bérzin F
Center Academical July Nine - UNINOVE - Brazil

AIMS: The normal gait is resultant of the harmonic correlation
enters the coordinate action of the nervous, muscular and skeletics
functions. Any conditions that disturb this harmony will be able
to result in a said gait pathological, being able to bring a primary
damage in the gait or to create secondary compensatory
mechanisms so that this keeps a useful function. The patellofemoral
instability is a pathological condition in which the reestablishment
of the gait means greater functionality for the patient. The necessity
appears then of the study of the biomechanical behavior of the
gait of such individuals, which can optimize the diagnostic and
later the proper rehabilitation.

METHODS: Participated |0 healthy volunteers, being 5 men
and 5 women, and |10 volunteers with previous diagnosis of
patellofemoral instability bilaterally. The volunteers had carried
through two functional activities: gait in aclivity of +3° and
declivity of -3° (inclinations these sufficient to unchain
identification behaviors of the patellofemoral instability previously
as study carried through pilot), during which they had been
gotten given of the ground reaction force (System Gaitway
Instrumented - Kistler; Trotter Treadmill), of the dominant member.
The sampling of the ground reaction force was collected during
the 10 passed of the volunteer during the continuous functioning
of the treadmill. Analysis of the data had been selected, for each
temporal series of the ground reaction force: a) values of the first
peak of maximum vertical force (Fyl); b) second peak of
maximum vertical force (Fy2); ¢) minimum vertical force (Fymin);
d) difference between the maximum vertical force (Fyl) and the
minimum vertical force (Fymin); e) value of the inclination of the
curve of force until its first superior peak, called of acceptance of
the weight.The data the Fy|, Fy2,and Fymin had been normalized
by the corporal weight of the volunteer, and expresses for the
N/kg unit. The average values of the ground reaction force had
been submitted to test T of Student (two independent
populations). Aimed in verifying the possibility of identification
of these variables also during gait in 10 volunteers with
patellofemoral instability (pathologic group).The ground reaction
forces data were collected using the Gaitway Instrumented
- Kistler system, which consists in a treadmill (Trotter) with two
force platforms. It were studied the values of the first and second
maximal vertical force peak (Fyl e Fy2), minimal vertical force
(Fymin), and the weight acceptation rate.

RESULTS AND CONCLUSIONS: The average of the variable
between the groups healthful and pathological, when of the gait
carried through in aclivity, it did not show significant difference.
Already for the declivity gait, we have that p>0,05, then, also we
accept the hypothesis of nullity for these variable when of the
declivity gait, not having significant difference between the groups
healthful and pathological. Therefore, studied dynamic variable
had not presented significant differences between the groups
studied during the two elect gaits in this study. For all the
biomechanics variables analyzed by us in this study, we do not
find anything that a biomechanics' standard in the carrying
volunteers of patellofemoral instability indicated unstable during
the gait carried through in aclivity and declivity. Dingwell et al.,
had told that the variability is indicative of the instability of the
standard of motor control, and this can be a probable hypothesis
for the difference found in this study not to be significant. This
variable's pattern during gait in healthy volunteers and with
patellofemoral instability has not shown statistically significant
differences, by the Student test in a probability of 5%. So,
considering the obtained results, we can conclude that such
variables are not feasible to use in early diagnostic of
patellofemoral instability.
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spasticity of the affected member is justified in theory the spasticity
of affected member.This characteristic of the motor behavior of
the spastic's muscles is consistent with the findings of our previous
studies and other authors. The cessation times of soleus, tibialis
anterior, rectus femoris, and medial hamstring muscles were
significantly prolonged in subjects with stroke. Subjects with stroke
showed more co-contractions of agonist and antagonist muscles
at the ankle and knee joints during stance phase compared with
control subjects. These gait changes and co-contractions may
allow subjects with stroke to adopt a safer, more stable gait pattern
to compensate for diminished sensory information from the ankle.
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treatment for TMD is using myorelaxing or stabilization splints,
which simulate an ideal occlusion and thus favor the condyle-
fossa relationship and reduce symptoms.

METHODS: This project involved |0 individuals with TMD signs
and symptoms treated with resilient occlusal splints.The subjects
were clinically evaluated according to the criteria used by the
Occlusion discipline at the Ribeirdo Preto School of Dentistry,
and the Research Diagnostic Criteria for Temporomandibular Disorders
(RDC/TMD) was used to determine the presence or absence of
TMD. The electromyographic activities of the right and left
masseter and temporal muscles were recorded for the clinical
conditions: rest, right and left laterality, teeth clenching and
protrusion; before (initial), 30 and 60 days after using the resilient
occlusal splint. A 12 channel Myosystem | electromyographer
(Prosecon Ltda, Uberldndia, MG, Brazil) was used, with
simultaneous acquisition, common grounding for all channels,
low pass filters of 10 Hz and 5 Hz; 10 G£2 channel entrance
impedance in differential mode, |12 bits range of dynamic
resolution, an amplitude range of -10V a +10V, and 2KHz sample
frequency per channel. The myoelectric signals were captured
by differential active electrodes with two contacts measuring 10
x | mm and distant |10 mm apart, with an entrance impedance
of 10 GQ and a common mode rejection rate of 130 bB to 60
Hz, made of silver and fixed in a resin capsule measuring 40 x 20
x 5 mm. A 3-cm? stainless-steel reference electrode was also
used to reduce the effects of electromagnetic interferences and
other acquisition sounds. All data were normalized and
statistically analyzed by test-t with the software SPSS (Chicago).
RESULTS: The results revealed that during rest, and using the
splint, there was an increase in electromyographic activity for all
the assessed muscles.The same was observed for teeth clenching
and protrusion. Concerning right and left laterality, the
electromyographic means increased during the 30 initial days,
and, after 60 days of using the splint, there was a reduction, but
not less than the initial values.

CONCLUSIONS: Therefore, we conclude that the increase in
activity may be related to the reduction of the initial painful
symptoms, thus allowing for a better adequacy and functioning
of the stomatognathic system, and, above all, the patients were
able to return to their normal activities with an improved quality
of life.

TO05.P04

EFFECT OF PARKINSON'S DISEASE ON
ELETCROMYOGRAM AND
MECHANOMYOGRAM DURING
SUBMAXIMAL AND MAXIMAL
ISOMETRIC CONTRACTION

Marusiak |, Kisiel-Sajewicz K, Najwer W, Jaskolska A,
Jaskolski A

Department of Kinesiology, Faculty of Physiotherapy, University
School of Physical Education, Wraclaw, Poland

AIMS: The purpose of this study was to assess the effect of
Parkinson's disease symptoms on electrical (EMG) and
mechanomyographical (MMG) activities of the biceps brachii
muscle (BB) during submaximal and maximal (MVC) isometric
contraction.

METHODS: Six old females (control; CO) and five old females
with Parkinson's disease (PD) were tested.They performed three
isometric contractions of elbow flexors on a maximal (MVC)
and submaximal (20 N load for all) level of force.The EMG and
MMG signals were recorded from the short head of the BB using
a custom made EMG/MMG probes. The analysed parameters
were the amplitude and median frequency of EMG and MMG
signals (RMS-EMG, MdF-EMG, RMS-MMG, MdF-MMG,
respectively). The mean values of the parameters were calculated
from three trials. Then the Univariate Analysis of Variance with
stage of disease (assessed by the Hoehn and Yahr scale; H&Y) as
a covariate and group as a fixed factor was used for statistical
analysis.

RESULTS: The PD group, compared to CO group, was
characterized by a smaller MVC (108420 N and 186+29 N,
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recpectively) and bigger RMS-MMG values. The results indicate
the influence of action tremor and changes in mechanical
roperties of PD patients' muscle. The assumption is supported
Ey the dependance of the RMS-MMG on the Parkinson's disease
stage in maximal and submaximal isometric contraction.
CONCLUSION: It is concluded that the MMG signal gives
more information on Parkinson's disease symptoms than recording
the EMG. Thus, the mechanomyography apears to be promising
method in an evaluation of Parkinson's disease symptoms.

EMG of BB MMG of BB

LOAD | GROUP | RMS [uV] | MdF [Hz] | RMS [mV] | MdF [Hz]
X SD| X | sD X sD X sD
PD 16 5 92 16 | 18* 17 15 5

2 kg
co 23 10 | 93 9 8 2 18 3
PD 66 | 27 | 87 | 11 | 45%* | 43 16 6

Mvc
co 93 | 42 | 90 4 24 3 23 4

* = P<0.05; PD compared to CO group
X = mean value
SD = standard deviation

PO05.P05

EFFECTS OF TEMPOROMANDIBULAR
DYSFUNCTION ON THE
STOMATOGNATHIC SYSTEM - AN
ELECTROMYOGRAPHIC ANALYSIS
Rodrigues da Silva AMB, Vitti M, Vieira e Silva CA,
Vasconcelos PB, Souza LG, Hallak JEC, Regalo SCH, Silva
MAMR

School of Dentistry of Ribeirdo Preto, University of Sdo Paulo, Sdo
Paulo, Brazil

AIMS: With a view to a better understanding of the
physiopathology that affects stomatognathic system muscles, the
electromyographic analysis of masticatory muscles allows for a
verification and quantification of muscle balance, among muscles
from both sides of the body (symmetry) and among pairs of
muscles, with a possible effect of lateral deviation of the mandible
at the upper jaw (torque). In addition, the quantitative analysis of
muscle contraction patterns during standardized dynamic
activities makes it possible to assess muscular coordination, before
and after changing the occlusal surfaces.

METHODS: This study aimed to analyze the masseter and
temporal muscles of |0 subjects with temporomandibular
dysfunction (TMD) (Group |) compared to |0 control subjects
(Group 2), matched one-by-one per gender, weight, height, and
age.The following clinical activities were evaluated: rest, bilateral
laterality with contact, protrusion, and teeth clenching. A 12
channel Myosystem | electromyographer (Prosecon Ltda,
Uberlandia, MG, Brazil) was used, with simultaneous acquisition,
common grounding for all channels, low pass filters of 10 Hz and
5 Hz; GQ channel entrance impedance in differential mode, 12
bits range of dynamic resolution, an amplitude range of -10V a
+10V, and 2KHz sample frequency per channel. The myoelectric
signals were captured by differential active electrodes with two
contacts measuring 10 x | mm and distant 10 mm apart, with an
entrance impedance of 10 G{) and a common mode rejection
rate of 130 dB to 60 Hz, made of silver and fixed in a resin
capsule measuring 40 x 20 x 5 mm. A 3-cm? stainless-steel
reference electrode was also used to reduce the effects of
electromagnetic interferences and other acquisition sounds. Al
data were normalized and statistically analyzed by test -t with
the software SPSS (Chicago).

RESULTS: The results revealed that control subjects showed
greater electromyographic means during rest and teeth clenching
that were significant only for the right masseter (p<0.05), whereas
subjects with temporomandibular dysfunctions showed greater
electromyographic means for right and left laterality and
protrusion.

CONCLUSIONS: This evidences a difference in muscle
contraction patterns during standardized dynamic activities of
the masticatory muscles.
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unnecessary long hours of pain in the mother and fetal suffering,
and to minimize the complications of health as much in the mother
as in the fetus.

METHODS: We use an array of twelve surface electrodes to
monitor the mioelectrical signals produced by the uterus during
labor of 10 women. The dynamic mapping system was able to
carry out a systematic chronological analysis of the EMG activity
on different electrodes and to explore the beginning of the
excitement and to provide information with regard to the pattern
of intensity, duration, frequency, propagation and coordination
of the uterine activity.

RESULTS: Preliminary results show that the mapping system
seems to be able to differentiate between a normal g'riple
Descending Gradient pattern and an abnormal Inverse Gradient
which are generated by opposite patterns of gradients The former
producing an efficient dlEltatlon of the cervix and the expulsion
of the fetus, and the last closing the cervix preventing the
expulsion of the fetus.

CONCLUSIONS: A novel approach for the evaluation of the
ability of a dynamic mapping system based on a non-invasive
detection of EMG signals is presented. This approach seems to
be promissory for the characterization of contractions during
labor.

Caldeyro-Barcia R., "Uterine Contractility in Obstetrics". Second
International Congress of Gynecology and Obstetrics.Vol. . pp.
65-102. Montreal, Canada. 1958.

). Nagel and M. Schaldach. "The non-invasive assessment of uterine
activity". ISBN- 0 12 593402 5.Non invasive physiological
measurements.Yol. 2 Peter Rolfe. Medical Physics Series.Academic
Press. 1983.

Planes J.G., Merucci |.P, Grandjean H., Favretto R. "External
recording and processing of fast electrical activity of the uterus
in humaln parturition. Med. & Biol. Eng. & Comput,, 1984, 22,
585-591.

lams JD, Newman RB, Thom EA, Goldenberg RL,Mueller-Heubach
E, Moawad A, Sibai BM, Caritis SN, Miodovnik M, Paul RH,
Dombrowski MP, Thurnau G, McNellis D. "Frequency of uterlne
contractions and the risk of spontaneous preterm delive
Evaluation Studies.N Engl ] Med. 2002 Jan 24;346(4):250-5.
lams J.D."Prediction and early detection of greterm labor”. Review,
Tutorial Obstet Gynecol. 2003 Feb;101(2):402-12.
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device, the abdominal muscles to 10%, 20%, or 30% of maximum
ability. The externally applied load was then quickly released,
thereby unloading the participant. Muscle pre-activation patterns,
spine stability, and kinematic measures of trunk stiffness were
quantified.

RESULTS: Farticipants were able to effectively stabilize their
spine by supporting the load in a naturally selected manner.
However, all participants demonstrated difficulties in successfully
adjusting muscular activation patterns to achieve increases in
spine stability. A significant interaction (p=0.0336) between brace
level and load was found for the the measure of spine stability
(Figure). Unbalanced muscular coactivation schemes often
occurred when attempting to overdrive naturally chosen
coactivation patterns. This resulted in the level of spine stability
decreasing in 59 percent of the 10% brace trials as compared to
the natural brace trials, in 35 percent of the 20% brace trials as
compared to the 10% brace trials, and 17.5 percent of the 30%
as compared to the 20% brace trials.

CONCLUSIONS: Individuals in an externally loaded state
appear to select a natural muscular activation pattern appropriate
to sufficiently maintain spine stability. Relatively small conscious
adjustments in individual muscles around this natural level may
actually decrease the stability margin of safety. More robust
coactivation levels (30% MVC) appear to create a more balanced
contraction across all muscles to ensure enhanced stability.

DEEP AND SUPERFICIAL ABDOMINAL
MUSCLES SHOW DIFFERENT
ACTIVATION PATTERNS IN A HOLD-
RELEASE SITUATION

Eriksson Crommert M, Thorstensson A

Biomechanics and Motor Control Laboratory, Department of
Neuroscience

Karolinska Institutet, and University College of Physical Education
and Sports, Stockholm, Sweden

AIMS: The aim was to investigate coordination patterns of deep
and superficial abdominal muscles, using intramuscular EMG
recordings, in response to a perturbation applied to the trunk
during ongoing agonist or antagonist activation, i.e. a "hold-
release" paradigm [1].

METHODS: Ten healthy male volunteers participated.
Intramuscular fine wire EMG was recorded bilaterally from the
rectus abdominis (RA), obliquus externus (OE), transversus
abdominis (TrA) and erector spinae (ES) muscles. The subjects
lay on their right side on a horizontal swivel-table with pelvis
and lower limbs strapped to an immobile part and the trunk to
a movable part of the table [2]. The two parts were connected
via a hinge allowing the trunk to move either in flexion or extension
(centre of rotation at L3 level). A steel cable, with a fixed
attachment to the movable part and an electromagnetic
attachment to a sturdy metal frame, provided isometric resistance.
Applied force was measured with a force transducer and the
signal fed back to the subject as a line to be matched on an
oscilloscope. With the subject maintaining trunk flexion or
extension force at either of three preset levels (30%, 50% and
70% of MVC, three trials per level and direction, spine in a neutral
position) the resistance was suddenly released by cutting the
power to the electromagnet. The instant of release was measured
with an accelerometer. The subjects were instructed to resume
the neutral position as soon as possible. EMG signals were analysed
with respect to amplitudes and timing of start and end of
activation. From these analyses in progress results are presently
available for EMG timing in the trials where the release induced
a trunk flexion.

RESULTS: Averaged over all three force levels and right and
left sides, the sustained activation of RA and OE was found to
end 83 ms (SD 1) and 91 ms (SD 21I), respectively, after the
release. The subsequent start of the antagonist ES activation
occurred 128 ms (SD 34) after the release. Interestingly, the deep
abdominal muscle TrA responded in a similar manner as ES in
the majority (80%) of the trials, mean start of increased activity
being |11 ms (SD 24). OE showed a similar response as TrA in
20% of the trials.

CONCLUSIONS: In response to a perturbation where
isometric resistance to trunk flexion suddenly was released, the
transversus abdominis muscle generally responded independently
from the superficial abdominal muscles and in concert with the
back muscles. One possible effect of this activity could be an
augmentation of the intra-abdominal pressure to assist in back
extension [2].

[1] Radebold A, Cholewicki J, Panjabi MM, Patel TC. Muscle
response pattern to sudden trunk loading in healthy individuals
and in patients with chronic low back pain. Spine 2000;25(8):947-

[2]- Hodges PW, Cresswell AG, Daggfeldt K, Thorstensson A. In
vivo measurement of the effect of intra-abdominal pressure on
the human spine. | Biomech 2001;34(3):347-53.

NEUROMUSCULAR INDEPENDENCE OF
THE ABDOMINAL WALL AS
DEMONSTRATED BY MIDDLE-EASTERN
STYLE DANCERS

JM Flynn!, F | Vera-Garcia®, SM McGill'

I) University of Waterloo, Waterloo, On, Canada

2) Universidad Miguel Herndéindez de Elche,Alicante, Spain

AIMS: There is controversy in the literature as to the
neuromuscular independence of portions of the same muscle.
We examined the ability of middle-eastern style dancers to iso-
late upper/lower rectus abdominis (RA) as well s medial/lateral
external oblique (EO) muscles, recognizing that this population
may have a unique ability to recruit muscle portions segmentally.
METHODS: 9 females, experienced in the art of middle-eastern
dance, volunteered for the study. Each participant completed a
total of 20 varying dance movements as well as |2 planar
movements, as demonstrated to each by an instructional video.
Trunk muscle electromyographic (EMG) data was collected on
16 trunk muscle segments bilaterally, as well as spine motion (3-
Space) and video data.

RESULTS:A clear anti-phase pattern was demonstrated between
upper/lower RA and medial/lateral EO during 2 dance motion
which required isolated hollowing of the upper abdomen, followed
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for both extension and flexion of the elbow.The RMS amplitude
of the EMG signal was taken as an approximation of muscle
activation, and was used to drive the NMS model for each force
level and joint angle. Experimental and simulated data were
compared.

RESULTS: Under static conditions, the model remained in the
steady state throughout the simulation, atall joint positions. Good
agreement was found between experimental and simulated data.
Under dynamic conditions, the model responded in a
physiologically realistic manner to a changing parameter within
the system.

CONCLUSIONS: The NMS model presented here provides a
good approximation of the behaviour of the NMS system of the
elbow joint under both dynamic and static conditions, and has
been validated under isometric conditions. The next step in this
study will involve experimental validation of the model under
dynamic conditions. It will then be used to examine changes in
the neural control patterns in response to variations in the skeletal
system parameters.

[1] Zajac, EE, Crit Rev.Biomed.Eng, vol. 17, no. 4, pp. 359-41 1,
1989
[2] Hasan, Z., ). Neurophysiol., vol. 49, no. 4, pp. 989-1006,Apr. | 983.

EFFECT OF UNILATERAL ELECTRO-
ACUPUNCTURE ON FUNCTION OF
IPSILATERAL AND CONTRALATERAL
TIBIALIS ANTERIOR MUSCLE

Huang L', Zhou S?, Lu Z', Brooks L2 Tian Q', Li X', Cao L',Yu
J',Wang H'

I) Tianjin University of Sport, Tianjin, China

2) Southern Cross University, Lismore, Australia

AIMS: It is known that unilateral resistance exercise or
electromyostimulation training can increase muscular strength
not only in the trained limb, but also in the homologous muscle
of the contralateral limb.The principle of using unilateral therapy
to treat conditions of the contralateral limb has been previously
applied in traditional Chinese medicine. The primary aim of this
study was to investigate whether unilateral electro-acupuncture
would alter muscle strength in the treated and the contralateral
limb. A secondary aim was to validate a statistical model for
assessment of EMG-force relationship in response to the trai-
ning.

METHODS: Sixty college-aged healthy male subjects were
randomly allocated into four groups: electro-acupuncture (EA),
resistance training (RT), combined EA and RT (ER), and control
(CG). Subjects in the experimental groups trained the right tibialis
anterior muscle in dorsiflexion exercise three sessions per week
for 4 weeks. In EA, electro-acupuncture was delivered to the
acupoints of Zusanli and Xiajuxu, which are located on the muscle
belly of tibialis anterior, for ~|5min, with gradually increased
pulse frequency of 20-40Hz and intensity of 10-40V. The RT
performed eccentric dorsiflexion at 30deg/sec on Cybex
dynamometer for ~| 5min, with progressively increased 3-5 sets
of 3-5 contractions. The ER combined protocols of RT and EA in
each session.The CG kept normal daily activities without trai-
ning. The dorsiflexion strength was measured in isokinetic,
isometric, and isotonic tests, and surface EMG was recorded in
the isometric and isotonic tests, before and after the training
period.A three-way repeated measures ANOVA was performed
to examine the interactions between groups, training, and limbs.
Mean EMG amplitude of ~3s period was obtained from each
contraction. Natural logarithm transformation was perform on
EMG data to normalise distribution, before EMG-force relationship
was analysed using MLwiN program. Mixed models were fitted
with two levels of random variation. Residual maximum likelihood
estimates were obtained, while nested models were compared
using the -2loglikelihood statistics from maximum likelihood (ML)
fits.

RESULTS: Strength of the trained limb improved significantly
(P<0.05) in all training groups and in all three types of tests. A
novel finding was that cross education was observed in both EA
and ER groups in isokinetic (+4.6%, +5.8%, respectively) and
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isotonic (+15.2%, +30.0%) tests, and in RT and EA groups in
isometric test (+9.5%, +12.2%, all p<0.05), while the control group
showed no significant change.The EA and ER groups also showed
a significantly higher isotonic strength in both limbs, and the ER
group also showed significantly higher isokinetic strength in the
contralateral limb, than that of the control group after training
(P<0.05). Significant increase in EMG amplitude of the
contralateral limb in isometric testing was found in the EA and
ER and in isotonic tesing of the EA group.

CONCLUSIONS: It is a novel finding that electro-acupuncture
at the selected points improved muscle strength not only in the
trained limb, but also in the contralateral limb.This unique effect
of electro-acupuncture and its underly mechansim warrents
further investigation.

THE EFFECT OF MUSCLE FATIGUE ON
MOTOR CONTROL IN THE KNEE JOINT
KOSOWE M!, Medved V', Cifrek M?, Matkovic B', Jankovic S,
ukic |

J.‘ ) Faculty of Kinesiology, University of Zagreb, Croatia

2) Faculty of Electrical Engineering and Computing, University of

Zagreb, Croatia

AIMS: The effect of the lower extremity muscle fatigue on
proprioceptive sensitivity and motor control in the knee joint
was researched.

METHODS: Landing from height, as well as physical loading
using the treadmill were applied. The test protocol for the
experimental group (n=10) consisted of: |. testing of the knee
joint muscle power (execution of the maximum voluntary
contraction, during which the myoelectric signals before fatigue
were collected), 2. testing of the knee joint dynamic stability
(execution of the tests with two-legged and one-legged landings
from the 40 cm high bench during which the kinematic and
kinetic parameters were collected), 3. functional fatiguing of the
lower extremity musculature (treadmill walking and running with
progressive loading until exhaustion, approximately 15-20 min.),
4. identical to phase |, 5. identical to phase 2.The control group
(n=10), on the contrary, has maintained in the 3" phase the
daily level of the physical activity without fatiguing the musculature.
First year kinesiology students (freshmen), completely healthy
and with motor abilities well developed, participated. Following
kinematic variables were studied: valgus and varus angle, angle
of inner and outer rotation, as well as angle of flexion and
extension in the knee joint (Davis et al, 1991.), as was ground
reaction force (GRF). To estimate reproducibility of the
biomechanical landing stereotype correlational analysis of the
measured signals was used. Raw EMG signals of m. vastus medialis,
m. vastus lateralis, m. biceps femoris and m. gastrocnemius were
measured during the execution of the maximum static contraction
lasting for 10 seconds, with the aid of a dynamometric bench,
and used for assessment of the fatigue by spectral analysis. Blod
lactate determination was used as a control method to detect
fatigue.

RESULTS: The drop in median frequency of the EMG signal
power spectrum was noticed in majority of the measured muscles,
but statistically significant difference (p<0.05) between first and
second measurement within the experimental group was found
only for the muscles vastus medialis and vastus lateralis. The
blood lactate method has confirmed fatigue within the
experimental group. Statistically significant decrease of the
correlation coefficient value of kinematic parameters, within the
experimental group after fatiguing, wass particularly expressed
in the inner and outer rotation angle, as well as valgus-varus
movement in both knees, pointing to a motor deficit, i.e. a decrease
of the proprioceptive sensitivity caused by muscule fatigue. GRF
signals have also shown statistically significant differences between
groups in almost all components (except the for-aft). It seems
therefore that landing does not require excessive efforts in the
control of the forces in for-aft direction.

CONCLUSION: A significant influence of fatigue on
proprioceptive sensitivity and motor control in the knee joint
has been found. Further analysis should include other components
of the kinematic chain, including other joints, like ankle. This

ISEK 2006




method might aid in the prevention of injuries in the rehabilitation
phase, when the information of the athlete's susceptibility to
increased loading is needed, and also in determining proper
timing for involvement into the training process or adequate
kinesiological exercise program.

WAVELET SMOOTHING AND SELF-
ORGANIZED MAPS IN THE ANALYSIS OF
POSTURAL RESPONSES

Hughey LK', Burns DH?, Fung |'

1) Jewish Rehabilitation Hospital School Research Center (CRIR) and
School of P & OT, McGill University, Montreal, Canada

2) Department of Chemistry, McGill University

AIMS: We have previously shown that the postural adjustments
accompanying voluntary leg lifting are different between
individuals with and without classical ballet training. However,
automatic postural reponses triggered by unexpected surface
tilts appear to be less distiguishable between dancers and non-
dancers. Comparison based on EMG analysis can be difficult
due to inherent system noise and variability in behaviour. Thus,
we proposed a new method of analysis based on wavelet
smoothing and self-organized maps that enable better classification
and detection of synergistic behaviour between groups without
any a-priori assumptions.

METHODS: Eleven classically trained ballet dancers and nine
controls matched in age, gender and anthropometry were
subjected to internally (voluntary leg lifting) and externally
(sudden surface tilt) driven balance perturbations. These tasks
were performed in multiple directions (front/toes-up, back/toes-
down, sidefside-up, and combined diagonals) for a set of five
trials per direction. EMG responses were recorded from four
agonist-antagonist muscle pairs located at the shank, thigh, hip
and trunk. Wavelet smoothing was performed on the raw EMG
signals using a Daubechies 2(L4) wavelet which demonstrated
the highest wavelet intensity contribution to this data set. The
filtered data from each individual were then averaged for each
condition. The data were then lexiographically stacked such that
the data from each subject was strung into a single vector (data
points x 8 muscles on the loading limb x 8 muscles on the
unloading limb). Data from each subject were placed in a new
column in the matrix and principal component analysis was
performed. Neural networks using both supervised and
unsupervised self-organized maps (SOMs) were applied to the
PCA scores. Models was validated using a leave-one-out-cross-
validation (LOCV).

RESULTS: EMG SOMs analysis revealed differences between
dancers and non-dancers that were not previously detected by
more conventional approaches. SOMs could be fitted to the data
with little or no error (0-5%) for both balance tasks.These maps
illustrated a tighter clustering of muscle activation patterns for
dancers during the leg lifting task and non-dancers during surface
tilting. Model validation using LOCV showed a dependence on
perturbation direction for the robustness of the model. Most
directions resulted in 80-100% correct classification. Directions
notable for large non-uniformity were backward leg lifting
(dancers,67%, non-dancers, 73%) and surface tilts in toes-up (non-
dancers,56%), side-up and toes-down (dancers, 55%, 45%)
directions.

CONCLUSIONS: Self-organizing maps are useful for the
visualization of complex multi-dimensional EMG data in the
analysis of motor behaviour and strategies. We believe the
distinctions between the groups can explain differences in control
strategy. Indeed, the results of this study may be indicitive of
increased plasticity within the dancers as is illustrated by the
more variable response following unexpected surface
perturbation. The comparison of these results with the
corresponding kinematic data will further support this idea.
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RESULTS: The USP was characterized by a tonic EMG activity
of all investigated muscles, with the T and D muscles showing
the higher EMG activation on average. In all subjects sEMG activity
was symmetric, following the same temporal pattern bilaterally.
Skilled subjects controlled USP adopting a "wrist strategy”
characterized by an EMG activity organized in bursts of the
extensor carpii muscles, particularly evident toward the end of
USP exercise. This sSEMG behaviour was not observed in non-
skilled subjects. In no instances, subjects were motionless while
hand standing: clear oscillations around the antero-posterior and
latero-lateral axes were present. However, these oscillations were
3 to 5 times greater in non skilled than in skilled subjects. The
extent of postural instability increased with time, being the
oscillations around the latero-lateral axis the more prominent.

CONCLUSIONS: On the basis of this preliminary analysis, it
may be concluded that "wrist strategy" is confirmed as the main
posture controlling mechanism in gymnasts. Oscillations in the
sagittal plane are counteracted by generating appropriate torques
around wrist, with other muscles acting synergistically to maintain
a fixed body configuration. The differences between skilled and
non-skilled subjects points toward an acquired skill, presumably
as a consequence OF specific training.
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STUDY ELECTROMYOGRAPHIC OF
MUSCLES DURING THE MANUAL
PREHENSION OF DIFFERENTS OBJECTS.
Amorim LJ, Amorim CF, Kelencs CA, Pereira LC, Macau HN,
Nascimento LL, Veronezi [|R, Zdngaro RA, Pacheco MTT
Universidade do Vale do Paraiba -UNIVAP- Séo José dos Campos -SP-
Brazil. Instituto de Pesquisa e Desenvolvimento -IP&D

AIMS: The increasing incidence of muscleskeletal disturbances
that affect the distal regions of superior members, constitutes
one of the most important public health problems nowadays. A
great number of persons presents muscleskeletal pain, reduction
of grasping force, directly interfering in hands' functionality. Daily
life activities are practical details that constitute a person's day
to day tasks. The movements and muscular activity necessary to
perform such activities go unnoticed until a wound or sickness
interrupts the individual's hability to perform them in a normal
way. The rehabilitation expert when meeting a patient with
reduced functional capacity, must count on appraisal instruments
that give an acceptable degree of objectivity, regarding
muscleskeletal structures, to guide in a safe way, the most adequate
occupational therapeutic prescription to the patient. This
research's objective was to analyse the simultaneous
electromyographic activity of extensor carpi radialis longus, flexor
carpis ulnaris and 2™ dorsal ulnaris muscles, during objects
manipulation in daily life activities.

METHODS: The electromyographic record of the muscles under
study was made with 10 healthy volunteers, right handed, 5
women and 5 men, from 25 up to 39 years old. All volunteers
signed an agreement term, after explanations about the
procedures to be peerformed. The volunteers were kept seated,
shrunk shoulders, 90 degrees elbow bending, wrists and hands
in neutral position. Movements were then performed according
to pre defined protocols. EMG signals during the movement of
prehension a cup on the table, taking it to the mouth and then
returning to the starting point were recorded. The EMG activity
was captured by an EMG System do Brasil Ltda composed of
differential double electrode, filter at 20-1 kHz, and CMRR of
120 dB, 14-bit A/D converter and sampled at 2 kHz.A differential
double electrode was used, with pré-amplification with 100 times
pre-amplification, 25 mm? contact area and contacts 10 mm apart.
Sampling frequency was 2 kHz. All applicable recomendations
from the International Society of Electrophysiology and
Kinesiology (ISEK) regarding electromyography's applications
were followed in all EMG signal's procedures. Signal handlin§
consisted in full wave rectification, linear envelope through 4
order Butterworth filter, with 5 Hz frequency of cut, normalized
in time base and amplitude, this one through average value. EMG
signal's intensity variability was calculated through the variability
coefficient (VC).The comparison between the EMG signals from
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the various muscles was made with the t-test, with significance
level of 0.05.

RESULT: The results show that during the cup's grasping
movement the extensor carpi radialis longus muscle, responsible
for the wrist extension in isolated action and elbew bending in
combined action, has greater electric activity when compared to
the flexor carpis ulnaris, confirming the results found in literature,
while dorsal interossio muscle showed gretaer values than flexor
carpis ulnaris, and close to extensor carpi radialis longus muscle,
because it performs bending and abduction in relationship to
the mean finger during objects’ grasping movement.
CONCLUSION: Electromyography is an efficient tool in the
study of superior members, and can be used in the clinical
appraisal of patients with muscleskelectic lesions, as well as in
physiotheraphy, occupational therapy for a better understanding
of biomechanical movement.
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STUDY OF ELECTROMYOGRAPHIC
ACTIVITY OF THE MASSETER MUSCLE IN
SLEEP BRUXERS

Amorim CF, Ferreira LMA, Amorim ||, Santos C, Oliveira LVF

Universidade do Vale do Paraiba -UNIVAP- Sdo José dos Campos
-SP- Brazil. Instituto de Pesquisa e Desenvolvimento -IP&D

AIMS: The electromyography (EMG) has been broadly used as
an auxiliary method in the diagnosis of the functional response
of the masticatory muscles. The revision of the literature shows
that a high EMG activity of the masseter muscle is observed in
dysfunctions such as Bruxism. The purpose of this study was to
examine the effect of an occlusal splint on masticatory muscle
activities in sleep bruxers subjects. Sleep Bruxism usually identified
as a parafunction can be defined as unconscious and non-
functional activities of the masticatory system muscles.
METHODS: Ten sleep-bruxer subjects with a mean age of 25+5
years participated in this study. Ndo entendi a seguinte sentenga
(escreva em portugués e me passe): the EMG activities of the
masseter muscle at both sides were recorded after the use of the
occlusal splint in the end of day worlk activies in the same day
without an occlusal splint. The EMG activity was captured by an
EMG System do Brasil Ltda composed of differential double
electrode, bandpass filter at 20 to 1000 Hz, and a subsequent
amplification of 50 times with a common mode rejection ratio of
120 dB.The data was sent to a 14-bit A/D converter and sampled
at 2000 Hz. A differential double electrode was used, with pré-
amplification with 100 times pre-amplification, 25 mm? contact
area and contacts |0 mm apart. Sampling frequency was 2000
Hz. The recommendations from the International Society of
Electrophysiology and Kinesiology (ISEK) regarding
electromyography's applications were followed here. The results
were analysed using independent t-test (p<0.05).

The electrodes were positioned bilaterally on the masseter
muscles. All procedures related to the EMG data followed the
recommendations of the International Society of Electrophysiology
and Kinesiology (ISEK).The EMG data was analyzed by means of
their linear envelopes, obtained after full-wave rectification and
low-pass filtering with a 4* order and zero-lag Butterworth filter
at 5 Hz. The amplitude of each EMG signal was normalized by
the mean valued of the signal. The EMG data were also normalized
in time with all data having the same normalized duration. The
variability of the intensity of the EMG signal was calculated through
the coefficient of variability (CV). The comparison among the
signals of EMG of the different studied muscles was made through
the t-test for paired samples, and the level of significance adopted
was p=0.05.

RESULT: In both muscles the maximal EMG activity decreased
significantly by wearing the appliance using the splint during in
the night when compared with levels muscle activity in the end
of day.

CONCLUSION: These findings suggest that nocturnal
masticatory muscle activity is significantly reduced by wearing
an occlusal splint and that the use of such an appliance at night
could help to relax masticatory muscles.
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Laser displacement sensor (LK-GI155, KEYENCE) was used for
the MMG measurement.The MMG was measured on the removed
skin. The muscle force was measured by a load cell at the planta
pedis. The MMG signals and muscle force were recorded at
sampling rate of | kHz with a low-pass filter of 300 Hz.
RESULTS: The baseline of MMG increased and the variation
component of the MMG decreased in the tetanic contraction.
Figure showed the base line fluctuation of MMG when the
stimulation frequency increased from 5 to 50 Hz. It showed that
the tetanic contraction promoted at |4-47.5 Hz in the
gastrocnemius, and at B-25 Hz in the soleus. The stimulation
frequency in the soleus, at which the tetanic contraction arised,
was lower than that in the gastrocnemius. When the electrical
stimulation was quickly repeated, the muscle force seemed to be
increased by the integration of the twitch contraction.The period
until the twitch force reached the maximum from the start of the
stimulation was defined as CT (contraction time), and the period
until the twitch force disappeared from the maximum was defined
as RT (relaxation time). If the coming stimulation is made between
CT and CT+RT, the tetanic contraction is induced. In case of the
gastrocnemius, CT and CT+RT were 20ms and 66éms,
respectively. It seemed that the tetanic contraction started at
about 15.2 Hz (=1/(CT+RT) = 1/66ms) and reached the com-
plete tetanus at about 50Hz (=1/CT=1/20ms). In case of the
soleus, the tetanic contraction was promoted at 9.1-25 Hz.These
estimated frequencies were the same results as the Figure.
CONCLUSIONS: The frequency of electrical stimulation at
which the soleus induces the tetanic contraction was lower than
that of the gastrocnemius. These stimulation frequencies could
be estimated by the measurement of CT and RT.
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Figure: The baseline fluctuation of the MMG as the stimulation
frequency increased from 5Hz to 50 Hz.
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SIGNALS DURING A RAMP
CONTRACTION OF THE KNEE
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AIMS: It has been proposed [1,2] that, for the Biceps Brachii
(BB) and the First Dorsal Interosseous (FDI) the root mean square
(RMS) of the mechanomyographic (MMG) signal reflects the
recruitment of motor units while producing a ramp contraction
and that the mean power frequencg (MPF) of this MMG signal
reflects their firing rate. The aims of the present study were to
attempt to replicate these findings on the quadriceps and to
investigate differences between muscular components and
genders.

METHODS: The EMG and MMG signals of the Vastus Medialis
(VM), Vastus Lateralis (VL) and Rectus Femoris (RF) muscles of
22 healthy subjects (10 women and 12 men) were recorded

during an isometric ramp contraction in extension of the knee.
This contraction lasted 5s and ranged from 0 to 100% of the
maximal voluntary contraction (MVC).This was done using the
Biodex Dynamometer with the knee positioned at 50° of flexion.
Special EMG/MMG surface electrodes were used [3]. The slope
values of the median frequency of the power spectrum (Fmd)/
Moment and of the RMS/Moment relationships of the EMG and
MMG signals were obtained for each muscle investigated.
RESULTS: Overall, no significant differences were obtained (two-
way ANOVA) between muscles components or genders in the
slopes of the relationships investigated. Only one difference
between the muscles (p=0.014) in the MMG-Fmd/Moment was
found. On a more qualitative type analysis, it was observed that
the MMG-RMS/Moment graphs leveled off around 70% MVC
suggesting that the recruitment of motor units was over or
reduced at this level. However, a concomitant increase of the
MMG-Fmd/Moment values at this level was not cbserved on the
plots. This would have indicated the presence of an increased
firing rate in order to compensate for the leveling off of motor
unit recruitment.

DISCUSSION and CONCLUSIONS: Our results are not as
conclusive as those of Akataki et al. [|, 2] that suggested that the
non-invasive MMG-MPF/Force and MMG-RMS/Force relationships
are sensitive to the firing rate and recruitment of motor units as
well as to their interplay in the production of a muscular
contraction.Their observations were made from the BB and FDI
muscles. The muscular components used in the present study
were possibly not ideal in terms of depicting the use of firing rate
to increase force production once recruitment of motor units is
completed.

[1] Akataki, I, et al. (2001) Eur ] Appl Physiol 84: 19-25.
[2] Akataki, K., et al. (2003) Eur ] Appl Physiol 89: 520-525.
[3] Cescon, C, et al. (2002). XIV ISEK Congress,Vienna, Austria.
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AIMS: Simultaneous measurement of mechanomyography (MMG)
and electromyography (EMG) are useful for describing motor
control strategies (Beck et al,, 2004). As power spectra of both
signals contain the motor unit firing rate information (Orizio et
al.,, 2003; De Luca, 1997), the cross-spectrum (Orizio 1992, 1993)
and coherence (Orizio 1991) analysis between EMG and MMG
signals can be used as noninvasive tool to identify the dominant
motor units firing rate and the degree of its moculation. A new
approach that considers across subjects and trials variability was
applied to estimate the EMG/MMG coherence fora single subject
and for the entire group of subjects.

The aim of the study was to examine the motor control strategy
of the biceps brachii muscle (BB) during maximal isometric
voluntary contraction (MVC) using the new analysis of coherence
between EMG and MMG signals.

METHODS: Twenty two young females (age 20| yr) participated
in the study. The EMG and MMG signals from the BB muscle
were measured at an optimal angle during right elbow flexion
using the custom-made EMG/MMG probe. The testing session
consisted of five trials of 2 or 3-sec MVC with simultaneous
recording of force, EMG and MMG signals and only three best
trials, without artifacts, were chosen for statistical analysis. From
each of three trials |s interval covering most stationary EMG
and MMG signals were chosen to assess coherence (C).The C
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by specific deformation of the skin surface.

VIBRATION SIMULATOR: A vibration mechanism to simu-
late the MMG behavior consisted of a piezoelectric-actuator as a
vibration source, a moving plate, and a rigid frame. The perfor-
mance of the simulator was determined with the laser
displacement meter. |t was confirmed that the simulator generated
mechanical vibration with any amplitude up to 40 pmp-p and
any frequencies up to 70 Hz.

CONCLUSIONS: These resuilts suggest that heavier transducer
distorts higher frequency components of the MMG signal and
the specific deformation of skin surface affects the performance
of the MIC.The developed MMG simulator is considered to have
sufficient performance to investigate the MMG transducers
detecting the surface displacement since the dominant MMG
bandwidth from the displacement type of transducer is up to 50
Hz
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AIMS: The potentiation of twitch contraction force after a brief
maximum voluntary contraction (MVC) is referred to as the post-
activation potentiation (PAP). The potentiation is caused by a
pronounced change of contractile property in type-ii fibers. The
mechanomyogram (MMG) seems to reflect more directly the
contractile property of the muscle than the force recording since
it is detected on the surface over the muscle, The PAP determined
by the MMG may thus provide non-invasive information to
estimate muscle fiber composition. In addition it is considered
to be useful as a clinical tool for diagnosis on myopathies with
type-ll fiber dysfunction. The aim of the present study was to
clarify availability of the PAP determination by MMG and to in-
vestigate whether the MMG-PAP reflects abnormality of type-Il
fibers in myopathies.

METHODS: In health male subjects, the twitch contraction in
the gastrocnemius (GAS) and soleus (SOL) muscles was by
electrical stimulation to the muscle surface respectively before
and after a brief MVC in plantar flexion during |10-seconds. The
PAP in both the GAS and SOL was determined by the plantar
flexion force (FOR-PAP) and the MMG detected from each muscle
belly (MMG-PAP) before and after the MVC. In order to elucidate
whether the MMG-PAP can be used as a diagnostic index for the
myopathies, the biceps brachii (BB) was induced electrically before
and after the 10s-MVC in elbow flexion. The MMG was recorded
from the muscle belly.

RESULTS: The GAS with higher proportion of type-ll fibers
showed greater change in both FOR-PAP and MMG-PAP
compared with the SOL. Especially the MMG-PAP in GAS was
markedly different from that in SOL. The MMG-PAP in patients
with myopathies (66153%) was significantly different from that
in normal controls (102+43%). When myopathic patients were
divided into dystrophic and non-dystrophic group, the MMG-
PAP in the non-dystrophic group (38+20%) was much lower
than that in normal controls. The mean fiber determination by
the muscle biopsy indicated that type-ll fuber atrophy and skewed
d;stribution of fiber size, that corresponded to the lower MMG-
PAP.

CONCLUSIONS: The present study demonstrated that the
MMG is more sensitive in the PAP determination compared with
the force. In addition, the MMG-PAP was closely related to muscle
biopsy examination in patients with myopathies. These results
suggest that the PAP detemination by the MMG is a useful tool
for quantification of muscle contractile property, diagnosis of the
type-ll fiber atrophy and discrimination of various types of
myopathies.
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kHz (Dantec Counterpoint, Dantec Electronic Medicinsk,
Skorlunde, Denmark). Regression analysis was performed for MSF
and MU firing rate. Results were deemed significant at probability
level of less than 0.05.

RESULTS: Representative data are presented in Figure |. MUFR
increased from 1643 pulses per second (pps) at 40% of MVC to
35%5 pps at 100% of MVC. MSF increased from 142+17 Hz at
40% of MVC to 150+21 Hz at 100% of MVC. The correlation
between FR and MSF was r=0.40 for the sample. However, analysis
of individual subjects revealed a different picture. Nine subjects
had r's that ranged from 0.70 to 0.99. One subject hand an r of
0.30 and another had an r of 0.06.

CONCLUSIONS: For a majority of the sample (9/11) the
correlation between MSF and MUFR ranged between good and
excellent. For two subjects the correlation was poor. One source
of error for these later subjects may be the ability to track the
same MUs across the different force levels. MUFR is thought to
dominate the lower range of the frequency spectrum of SEMG,
and alterations do not have a large impact on changes in mean
frequency. We showed that MSF measured from SEMG is indeed
reflective of changes in MUFR.

This work was funded by the NSERC of Canada.
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two groups can be associated to a pathological alteration of the
sensory-motor central control strategies or to peripheral changes
in the neuromuscular system, and 42 to assess if treatments can
reverse the FMS-induced pattern of myoelectric manifestations
of fatigue. These issues were investigated during two successive
protocols.

METHODS: Eight female patients (FMS, 55.6£13.6 years,
mean+SD) and eight healthy female volunteers (HLT, 50.3+9.3
years, meantSD) were studied in the first protocol. Myoelectric
signals were detected from the biceps brachii muscle using a
linear array of 16 electrodes. Electrically elicited and voluntary
contractions were performed by the subjects in the experimental
session, Fourteen volunteer subjects (TRT, |2 female and 2 male,
aged 45.3%11.] years, meantSD) participated in the second
protocol.A transdermal system for the rate-controlled systemic
delivery of buprenorphine (TDS-B) has been used. Active
treatment lasted nine days with the application of a new patch of
TDS-B every three days. Surface EMG measurements were
collected bef)l;re and after the treatment.

Maximal voluntary contraction (MVC), initial values and rate of
change of the mean spectral frequency (MNF), average rectified
value (ARV), conduction velocity (CV), and motor unit action
potential conduction velocity distributions (mean+SD and
skewness) were estimated to assess whether significant differences
existed between the two groups.

RESULTS: MVCs were ?ound not statistically different in the
two groups, Lower myoelectric manifestations of fatigue (described
by CV and MNF normalized rate of changes) were observed in
FBR (-0.074+0.052%/s and -0.29+0.16%/s, respectively) with
respect to HLT (-0.196+0.133%/s and -0.66+0.34%/s,
respectively) and by a concomitant higher CV distribution mean
values and skewnesses in the FBR than in the HLT group. Results
from electrically elicited contractions did not differ between the
two groups. MNF rate of change and normalized rate of change
were found statistically different in TRT with respect to HLT before
the treatment, whereas difference disappeared at the end of the
protocol.

CONCLUSIONS: Surface EMG was found able to distinguish
FBR with respect to HLT on the basis of muscle behaviour in
response to fatiguing exercise. Differences between the two groups
were found only in voluntary contractions, hence related to a
central motor control failure rather than to a muscle membrane
alteration. An altered sensory input of both nociceptive and
muscle load can explain the observed altered motor pattern
behaviour in FBR, Finally the use of buprenorphine recovers
surface EMG manifestations of fatigue to levels comparable with
those of healthy subjects.

Nm + 1.5 s rest). For all subjects, a familiarization session (MVCs
+ 10 min. fatigue test) was followed (2-7 days later) by a test
session (MVCs + fatigue test to exhaustion or 60 min). To assess
reliability (data from sessions | and 3), 19 males and | | females
performed a 3" session (2 weeks after session 2). Strength was
defined as the peak MVC while our endurance criterion was
defined as the time to reach exhaustion (Tend) during the fatigue
test.The EMG signals corresponding to each plateau (3 to 5 s of
data) were processed in the time-frequency domain [2] to
compute instantaneous mean frequency (IMF) and in the temporal
domain to compute RMS values. Only the first 5 and 10 min of
EMG data were used for females and males, respectively. The
slopes of the IMF time-series (IMFslp) were averaged bilaterally
and retained as the EMG index of fatigue for each muscle group.
In the temporal domain, the RMS time-series were used to compute
EMG indices presumably sensitive to variable load sharing
between back muscle synergists [3].

RESULTS: The Pearson correlations between the different EMG
indices and Tend (criterion validity) were used to select a subset
of EMG indices (r = -0,33 to 0,69). A subset of EMG indices
from the temporal domain were also particularly correlated to
Strength (r=-0,72 to -0,81).The reliabilities of the retained EMG
indices ranged from moderate to excellent (intraclass correlation
coefficient: 0.40 to 0.83) for the 4 back muscles located medially.
Gender-specific multiple regression equations were developed,
using the retained EMG indices from the 4 medial muscles, to
predict Tend (males :R?=0,76, relative error=9%; females: R?=0,70,
error=17%) and Strength (males: R?=0,72, error=9%; females:
R?=0,25, error=13%). Spectral and temporal domain EMG indices
were both included in these equations.

CONCLUSIONS: It appears possible to estimate the capacity
of back muscles (strength and absolute endurance) using an
intermittent and time-limited (submaximal) fatigue task. Contrary
to previous EMG-based tests involving short-duration sustained
contractions at a high relative load (>70% MVC], intermittent
contractions at a moderate absolute load (90 Nm) were used,
thus eliminating MVCs. This test has the potential to better infer
the back muscle capacities relative to more realistic occupational
tasks because more specific muscle fatigue mechanisms are
involved.

[1] Lariviere C, et al. (2003) | Electromyogr Kinesicl 13:305-318
[2] von Tscharner V. (2000) | Electromyogr Kinesiol 10:433-445
[3] van Dieen JH, et al. (1993) Eur | Appl Physiol 66:70-75
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AIMS: Back muscle capacity is impaired in chronic low back
pain (CLBP) patients but no motivation-free test exists to measure
it.The aims of this study were to assess the reliability and criterion
validity of EMG indices sensitive to back muscle strength and
absolute endurance. We also tested the possibility of using
regression equations to predict these outcomes using
anthropometric and EMG variables as predictors.

METHODS: Healthy subjects (43 males and 31 females; age:
20-55 yrs) performed 3 maximal voluntary contractions (MVC)
and a fatigue test while standing in a static dynamometer measuring
L5/S1 moments [1]. Surface EMG signals were collected from 4
pairs of back muscles [I]. The fatigue test, assessing absolute
endurance (90 Nm load), consisted of repeating an 8-s cycle
extension task (1.5 s ramp to reach 90 Nm + 5 s plateau at 90

BACK MUSCLE FORCE, ENDURANCE AND
FATIGABILITY IN RECURRENT LBP
CASES FROM NURSING AND
ADMINISTRATIVE PROFESSIONS

Schenk P, Laubli T

Center for Organizational and Occupational Sciences ZOA, unit
Physiology of Empowerment at work, Swiss Federal Institute of
Technology, Zurich, Switzerland

AIMS: In chronic LBP patients an increased fatigability of back
muscles compared to healthy was found [|,2]. Since a fatigued
muscle lacks the possibility to exert the required force, altered
coordination pattern or reduced segmental stability may be the
consequence. Nevertheless, it remains unclear whether decreased
capacity of trunk muscles causes LBF, or whether fear avoidance
behaviour and disuse in LBP cases lead to a reduced functional
capacity of the back muscles.

The aim of the present study was to compare the functional
capacity of the back extensor muscles in terms of maximum
volunta?r contraction (MVC), endurance, and mezsures of fatigue
derived from surface EMG measurements between elderly female
worker with and without non-specific recurrent low back pain.
METHODS: 64 female worker with recurrent LBP as well as
age matched controls (mean age of 51.6+4.5 years, mean height
of 164.416.1 cm and mean weight of 63.6+10.9 kg) were selected
from nursing (n=36) and administrative (n=28) professions.
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and that had signs and symptoms of TMD. The myoeletric signs
were recorded by a 16 channel signal conditioner with 12 bits
dynamic band resolution (*Lynx Eletronics), Butterworth-type
band pass filter (20-500Hz) with gain of 100 times, and A/D
converter board placed inside of an Electrostatic cage of Faraday.
The signs were displayed through by Aqdados Software installed
in an Ibm-pc 486 DX2, that showed simultaneus presentation of
used channels, each one with frequency of sampling of 1000 Hz.
The signal was caught by Ag/AgCl surface electrodes (MediTrace).
The EMG sign was processed by the Matlab® Software (version
5.3) and the averages of the non-normalized amplitude envoltories
g\(l)f;l)A) were statistically analyzed using Mann-Whitney test (p<
RESULTS: The NNA values found on pre-treatment was
60,11+4.28 and 86,15+6.15 pV and in the post-treatment was
106,0+4.80 and 103,71£3.83 pV for the portions OBU and OBL
respectively. The verified statistical difference was highly significant
(p<0,0001) when compared the same muscular portion before
and after use of the splints.

CONCLUSIONS: The results of this study, on those
experimental conditions used, may conclude that the use of
occlusal splints promoted a significant increase of the electric
activity of the orbicularis oris muscle.
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CLINICAL AND ELETROMYOGRAPHIC
EVALUATION OF THE PLANAS
APPLIANCE IN PATIENTS WITH
TEMPORO-MANDIBULAR DYSFUNCTION
Faria RJA', Caria PHF?, Sgobbi CRF, Negdo Filho RF’

1) Pt:ls:-Graduate student in Piracicaba Dental School - UNICAMP -
Brazi

2) Professor in Firacicaba Dental School - UNICAMP - Brazil
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The Temporo-Mandibular Dysfunction (TMD) is an articular
desease with multifatorial causes that appear in ve? people,
especially when exposed in high stress, like policemen.The mean
of present study was investigate, in policemen, clinical and
eletromyographic, the behavior of the temporal, masseter and
suprahioideos muscles in patients with TMD, before and after
use of different occlusal devices, during four weeks. Thirty
volunteers with myogenic TMD were selected, divided random
in three groups, with no occlusal device (control group), with
Planas Indirect Tracks (PIT group) and with the Michigan's bite
plates (M group). The eletromyographics results were significant
(p<0,05) in the anterior portion of the left temporal muscle during
the maximal voluntary contraction (MVC) of the PIT group.
However, in the clinical exam regarding the reduction of the
sensibility palpation, the PIT group was significant (p<0,05) in
the left temporal, centre fibers of the right temporal and right
masseter muscles. In the M group it was observed significant in
the anterior fibers of the right and left temporal muscles. In
Analogical Visual Scale of pain, the M group there was significant
(p<0,05) and, in the PIT group there was strong significant
(p<0,001) in the reduction of the pain. Concludes that PIT showed
better performance in the remission of the muscular sintomatology
in the DTMs.
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SEMG AND FUNCTIONAL MAXILLARY
ORTHOPEDICS: MUSCLE REST RECORD
BEFORE AND AFTER 8 MINUTES OF
APPLIANCE USE

Sakai E, Bérzin F, Pedroni CR

Faculdade de Odontologia de Piracicaba -UNICAMP, Brasil

AIMS: The purpose of this work is to present the results of
SEMG record before and after use for 8 minutes of Functional
Maxxilary Orthopedic Appliance; it will be showed as follows.

For yeas it was a deal for researchers around the world, the
possibility of record the muscle rest with minimum alteration in
pV, closer to zero as possible (Basmajian & De Lucca, [985).
Using our simple method proposition, we had these kinds of
signals. The diminish of these RMS signals after the use for 8
minutes of FMO Aplfliance were expected,based on the work
presented in past ISEK Meeting (Boston,2004). But at this time,
more than that results, it was obtained a diminished register of
rest record after the use of this kind of appliance. The results
indicate that the rest registration of these muscles, diminished,
going closer to zero.

MATERIALS: Electromyograph LYNX Electronics, model BIO
EMG 1000, software AqDAnalysis (Lynx Electronics), software Lynx
Biolnspector (Lynx electronics- Low-pass filter:100 Hz, High-pass
filter:20 Hz); freguency:lﬂf}o Hz,time:1,024 seconds),notebook
HP-Compaq NX9005 (PentiumlV,intel 650 Hz, HD 80GB,RAM
512 Mb), surface electrodes (self-adhesive Ag/AgCl, NORAXON
DUAL ELECTRODE,272,USA), surface electrodes (KENDALL-
MEDITRACE,Ag/AgCl), ambient electromagnetic isolation.
METHOD: Skin was cleaned with 70% alcohel solution and
cotton. Patient position: seated on plastic chair, hands on legs,
without head set, feet on the ground rubber carpet, natural light,
eyes open. For isometric record,the patient was voice oriented;
for rest,without any orientation; for D.A. position:in rest,without
orientation; in isometric record, with voice orientation
("bite,bite,hold,hold; relax). All the records started and finished
in rest following the recommendations established in SENIAM.
RESULTS: The comparison between records before (diagnosis)
and after 8 minutes of use of FMOA showed a decrease of signals
that varied with malocclusion, biotype, rotational type, kind of
Functional Maxillary Orthopedic Appliance.
CONCLUSIONS: It should be possible to conclude that this
kind of treatment, after 8 minutes of use, can aletr the way of
muscular tissue respond to functional stimuli gave by them based
on a good diagnosis.
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the EMG root mean square map were computed at 0%, 25%,
50%, 75% and 100% of the exercise duration.

RESULTS: At the endurance time, entropy decreased (mean:
SD, percent change 2.0+1.6 %; P<0.0001) and center of gravity
moved in the cranial direction (shift 11.2+6.1 mm; P<0.0001)
with respect to the beginning of the contraction. The shift in
center of gravity was positively correlated with endurance time
(R*=0.46, P<0.05; Figure). The percent variation in average (over
the grid) root mean square was positively correlated with the
shift in the center of gravity (R*=0.51, P<0.05). Moreover, the
shift in the center of gra\rlz was negatively correlated to both
initial and final (at the endurance) entropy (R?=0.54 and R’=
0.56, respectively; P<0.01 in both cases; Figure).
CONCLUSIONS: The results indicate correlation between the
change in the spatial distribution of muscle activity over time
and endurance time. Subjects with more heterogeneous activity
(smaller entropy) and larger shift in the upper trapezius activity
toward the cranial direction could sustain the static contraction
longer than subjects with more uniform activity distribution and
smaller changes in the EMG map over time.Thus, heterogeneity
in muscle activity and spatial adaptation over time have the
functional role of prolonging sustenance of a static task.

Grants: Marie-Curie Fellowship of the European Community
program "Marie Curie Training Sites" (HPMT-CT-2000-00092)
and the Danish Technical Research Council (project "Centre for
Neuroengineering (CEN)", contract n° 26-04-0100).
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SEMG UTILIZATION IN THE PHYSICAL
MEDICINE AND THERAPY CONTEXT

GE Sella
West Virginia University Faculty of Medicine, USA

Surface electromyography (SEMG) is an electro-physiologic
technique well adapted for research and clinical applications in
the neuromuscular field.
The physiatrist and the physical therapist need to have objective
knowledge of normal and abnormal muscular function within
the context of joint and primary myotatic unit investigation and
rehabilitation. For that purpose, it is necessary to conduct
standardized SEMG dynamic protocol investigations which
encompass the range of motion (ROM) testing of the primary
myotatic units of the major and minor joints.
The author has tested over 6500 muscles with SEMG dynamic
protocols in the amplitude domain through the (1) resting values
and (2) the activity values involved at the minimal voluntary
contraction (MVC) level through the ROM of the primary and
secondary joints.
The statistical data has been presented and published in several
textbooks and peer reviewed articles.The database derived from
those studies can help identify the expected values of muscular
activity amplitude potentials around different joints in the
asymptomatic and symptomatic individuals.
Furthermore, the data can be organized to direct the temporal
sequence of neuromuscular rehabilitation/retraining. Such
organized rehabilitation program can facilitate the effort of the
individual needing the rehabilitation program not only within
the SEMG neuromuscular context but also in the context
garameters of strengthening, agility, strength and endurance.

he SEMG dynamic testing can provide the sequence of amplitude
potential values for any given set of segments of motion of muscles
around a target joint. The sequence can then be reorganized
according to the magnitude of the potentials, ‘from low to high',
i.e. from the motion requiring the least amount of energy/electrical
effort onward to the one requiring the most energy. It stands to
logical reason as well as to clinical practice that one would fatigue
less and not so early while performing motions that require little
effort, rather than from movements requiring a high level of effort.
The sequence of muscular retraining is thus established and the
q_atient is then taught the rationale of the program to follow.

he author will present the tables and graphics of the database
for the primary myotatic units for all the major joints and the
evolving rationale of the sequential rehabilitation.

TIME COURSE OF MUSCULAR,
CONNECTIVE TISSUE AND NEURAL
ADAPTATIONS TO UNILATERAL LOWER-
LIMB UNLOADING

Narici MV, De Boer MD, Seynnes OR, Maganaris CN
Institute for Biophysical and Clinical Research into Human
Movement, Manchester Metropolitan University, UK

Unloading of the musculoskeletal system leads to muscle wasting
and weakness both in humans and in lower mammals [1].
Although the mechanisms behind the loss in muscle function
are not fully understood, muscle atrophy only partly explains
the decrease in maximal voluntary strength [2]. Recently,
simulated microgravity has also been shown to leads to tendinous
adaptations [3] represented by a decrease in tendon stiffness.
This rhenomenon could potentially contribute to the loss of
muscle function by affecting the length tension relationship of
the muscle-tendon unit. Although the quantitative changes of
muscle mass to unloading are reasonably well known, the question
of whether these adaptations precede, follow, or take place pari
passu with those of the tendon has never been addressed. Hence
the appreciation of the size and speed of the changes affecting
both tissues seems fundamental to understand the mechanisms
involved in muscle weakness associated with prolonged inactivity.
METHODS: In the present study, neuromuscular and tendinous
adaptations to 23 days of unilateral lower limb suspension (ULLS)

134

were assessed in 9 healthy men (aged 18 to 20 yr). Measurements
were performed on day 14 and 23 of ULLS.
RESULTS: Knee extensors (KE) MVC, measured at 80 deg
(optimum angle) of knee flexion, decreased by 25% (p<0.001)
within 14 days of ULLS and did not decrease thereafter. Maximal
voluntary activation, based on twitch interpolation, decreased
tl?' 4.1% (p<0.05) after 14 days and did not decrease thereafter.
E CSA, determined by magnetic resonance imaging at the distal
6/10 of femur length, decreased by 8.1% (p<0.001) after 14 days
and by 14.0% (p<0.001) after 23 days. Patellar tendon stiffness
and Young's modulus decreased by 21.1% and 21.5% (p<0.05)
respectively, after 14 days and by 39% and 41% (p<0.05)
respectively, after 23 days. The similarity between changes in
tendon stiffness and Young's modulus indicated that the
deterioration in tendon stiffness was due to changes in tendon
material and not dimensions. Expressed as rate of daily loss, the
decline in tendon material properties (Young's modulus) was
1.8%/day compared to a rate of loss of KE CSA of 0.6%/day. The
results show that muscle atrophy and decreased activation
accounted at best for ~3/4th of the decrease in torque, while the
decrease in tendon stiffness accounted mainly for the remaining
loss of MVC by having the muscle fascicles operatz on a shorter
length.
CONCLUSIONS: In essence, these findings indicate for the
first time that the tendinous adaptations to unloading are about
three times faster than those of skeletal muscle.We expect these
diverse time courses to be reflected in differences in collagen
and myofibrillar protein synthesis rates which are currently being
investigated.

[1] Edgerton and Roy, In: Handbook of Physiology Environmental
Physiology (1996) 721-763

[2] Tesch, PA. et al. (2005) Eur ] Appl Physiol 93: 463-68.

[3] Reeves, N. D.et al. (2005) | Appl Bﬂysiol. 2005 Jun; 98(6):2278-
B6.
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EFFECT OF ABDOMINAL BRACING AND
ABDOMINAL HOLLOWING MANEUVERS
ON THE CONTROL OF SPINE STABILITY
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AIMS: Much discussion exists about which is the most effective
maneuver or exercise to improve the stability of the spine. In
this study, a sudden load paradigm was used to compare the
effect of two popular stabilization maneuvers, abdominal bracing
and abdominal hollowing, on control of spine motion and stability.
METHODS: Eleven healthy male individuals sat, torso upright,
in an apparatus designed to foster a neutral spine position. Using
an EMG biofeedback system the participants were instructed to
perform abdominal bracing and hollowing maneuvers at three
levels of internal oblique activation (10, 15 and 20% of MVC).
Either resting (no preactivation) or performing the muscle
activation maneuvers, they were rapidly posteriorly loaded. The
muscular preactivation of seven trunk muscles (bilaterally
registered) and the applied force were recorded; the torso
muscular and kinematic responses to rapid loading were
measured; and the spine stability and compression at L4/L5 were
modeled.

RESULTS: For the same levels of internal oblique activity,
abdominal bracing produced more torso coactivation, spine
stability and compressive force than abdominal hollowing.
Moreover, for the abdominal brace conditions, increasing the
preactivation level significantly reduced trunk movement after
sudden unexpected loading (Figure); however, no statistical
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Stability Index, which is defined as the percentage ratio of the
destabilizing torque due to gravity and the stabilizing torque due
to the ankle muscles were calculated for each of the conditions.
From the postural perturbation tasks mean latencies (ms) of
mechanical postural reaction times were calculated. At the
beginning and at the end of each experimental day subjects
completed various VAS scales that assessed pain and personal
feelings and fear associated beliefs. All these VAS tests were
related to the postural examination tests.

RESULTS: The intra class correlation coefficients of the different
posturographic test conditions revealed results that indicated
fair to excellent short and long term reliability. Long term
retesting of the more challenging conditions of the SOT with
surroundings and/ or surface fixed or moved demonstrated
significant changes in the mean of the respective indices. VAS
ratings of pain, feelings and fear associated beliefs were not related
with these longitudinal changes.

CONCLUSIONS: Our findings suggest that postural stability
measures are clinically reliable in cLBP patients, However, as some
of these measures demonstrated significant learning effects for
the SOT conditions, their clinical application may be of limited
value in rehabilitation everyday practice.

Key Words: Low back pain, postural equilibrium, reliability

TRUNK MUSCLE ACTIVITY IS INCREASED

DURING EXPERIMENTAL BACK PAIN,

BUT THE PATTERN VARIES BETWEEN

INDIVIDUALS

Hodges PW', Cholewicki *, Coppieters MW', MacDonald D'

;“ ) Dl'v.’ of Physiotherapy, University of Queensland, Brisbane, Qld,
ustralia

2) Dept. of Orthopaedics & Rehabilitation, Yale University School of

Medicine, New Haven, CT, USA

AIMS: Low back pain is associated with changes in control of
the trunk muscles, but the nature of this change has been debated
with authors citing both increased and decreased activity. However,
most studies have recorded from a small subset of muscles and
have not been able to determine whether the activity is changed
relative to pre-pain values. The aims of this study were to investi-
gate changes in activity of 12 trunk muscles around the neutral
position during experimental pain, and to investigate differences
in the pattern of change in trunk muscle activity between
individuals.

METHODS: Electromyographic activity (EMG) of 3 trunk flexor
(rectus abdominis (RA), obliquus internus (Ol) and externus
abdominis (OE)) and 3 trunk extensor (thoracic (TES) and lumbar
erector spinae (LES) and latissimus dorsi (LD)) muscles was
recorded bilaterally while subjects performed slow trunk
movements between -20 degrees (extension) and +20 degrees
(flexion) prior to and after the injection of hypertonic saline into
the right longissimus, and after pain had resolved. Pain was
reported on a | |-point numerical rating scale (NRS) anchored
with "no pain and "worst pain imaginable", Two trials each were
perfomed in each direction. QRS complexes (heart beat artifact)
were removed from the EMG using a modified turning point
filter, data were rectified, low pass filtered at | Hz and the root
mean square (RMS) of the 12 EMG signals was calculated at
each angle.The minimum RMS EMG was calculated and the value
for each muscle at this angle was recorded to assess the relative
contribution of each muscle to the change in RMS EMG. EMG
was defined to be increased or decreased if it changed by >15%
from baseline vzlues.

RESULTS: Subjects reported pain of 6.1(2.7) after saline
injection.With movement from flexion to extension the minimum
RMS EMG increased by 37(46)% during pain (P<0.05) and by
18(33)% (P<0.05) and when moving from extension to flexion.
Minimum RMS EMG was increased during pain in 75% and 66%
of subjects depending on the movement direction. After the
pain had resolved, the minimum RMS EMG had returned to
control values. When data were analysed for the group, EMG
activity of TES was increased bilaterally (P<0.001) and that of Ol

was increased on the left (contralateral to experimental pain,
P<0.02). However, there was considerable variation between
individuals and no two subjects showed an identical pattern of
increased activity. Left Ol EMG was increased in 83% of subjects,
left RA in 75%, and right OE and Ol, and left LES in 67%. Left OE
activity was reduced in 67% of subjects, and right Ol and TES,
and left RA and LES in 25%.

CONCLUSIONS: These data indicate that although
experimental back pain was associated with variable changes in
trunk muscle activity, there was a net increase in activity when
all muscles were considered. This finding is consisitent with the
proposal that the nervous system responds to pain by increasing
muscle activity to protect the spine from the real or perceived
threat of further pain or injury.
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AIMS: To compare subjects with stuttering complaint and without
speech complaint verified by the speech fluency profile, and the
electromyographic activity of the masseter and temporal muscles.
METHC;DS: 10 individuals with stuttering complaint and 10
fluent speakers took part in this study; they were paired regarding
gender and age, and the mean age was |3,4 years. The speech
samples were analyzed according to the speech fluency profile
evaluation of the ABFW - Language Test. In order to analyze the
muscle activity, a Ké-1 EMG Light Channel Surface
Electromyography (Myo-tronics Co. Seattle, WA, EUA) of eight
channels was used. Double disposable electrodes of silver chloride
surface were used (Duotrodes, Myo-tronics Co., Seattle, WA),
with a conductor gel (Myogel-myo-tronics Co., Seatlle, WA).The
electrodes were positioned on the masseter and on the anterior
portion of the temporal muscles following the muscle fibers
orientation. A reference electrode (ground) was positioned near
the back of the patients neck. The patient remained sited in a
comfortable chair, with the head positioned straight according
to Frankfurt plan.The clinical conditions investigated were: muscle
at rest; maximal voluntary dental clench, with and without cotton
rolls; words and sentences utterance; cereal bar chewing; restin
before and after the exercises, each task lasting 15",
Eletromyographic data were normalized by maximal voluntary
contraction during dental clenching. For the speech fluency profile
comparison, the non-parametric test of Mann-Whitney was used
and for the electromyographic activity, the t-Student test for
independent samples was used.

RESULTS: There was a significant statistical difference between
the groups concerning: the frequency of words repetition
(p<0.05), total of stuttering-like disfluencies (p<0.001), syllables
repetition, pauses, speech rate (p<0.01), percentage of speech
disruptions, and percentage of stuttering-like disfluencies
(p<0.001).There was no significant statistical difference between
the groups regarding the electromyographic activity of the
masseter and temporal muscles.

CONCLUSION: The speech fluency profile allowed to precisely
characterize the groups in stuttering individuals and normal
speaking individuals. Even considering the hypothesis that
stutterers fpresent some speech motor control dysfunction, the
absence of significant differences between them and the normal
speaking individuals regarding the electromyography suggests
that the masseter and temporal muscles activity does not seem
to be the differential parameter. A greater number of cases should
be investigated in order to conclude something about the
usefulness or not of orofacial relaxing exercises in the stuttering
treatment.
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MORPHOFUNCTIONAL COMPARISON
OF CHILDREN WITH DENTO-ALVEOLAR
AND SKELETAL ANTERIOR OPEN BITE
Felicio CM, Santos T, Thomazinho A, Elias Jr |, Regalo SCH,
Vitti M, Vasconcelos PB

School of Medicine and School of Dentistry of Ribeirdo Preto,
University of Séo Paulo, Brazil

AIMS: To compare individuals with dento-alveolar anterior open
bite, with skeletal anterior open bite and without open bite through
ultrasonography and electromyography of the temporal and
masseter muscles.

METHODS: 5| leucoderm children, male and female, ranging
in age from 6 to 9 years took part in the study, distributed in
three samples: without open bite (control group), with dento-
alveolar anterior open bite (DOB) and with skeletal anterior
open bite (SOB), defined by clinical odontologic evaluation and
lateral cephalograms.The ultrasonographic recordings were done
with a linear device of 7,5 MHz connected to a echo camera (CS
9300, Picker International GmbH,Vienna, Austria). The guidelines
of the series of exam were based on the standardized protocol
for obtaining a transversal cross-section perpendicular to the
muscle's axis. The exams were done at rest and during maximal
clenching. The electromyographic recordings were done in the
following clinical conditions: muscle at rest (10 sec); at maximal

voluntary dental clench (4 sec) with and without cotton rolls;
peanut, cereal bar, cookie, gum and damask chewing (20 sec).
The Electromyographer M_lzroSystem—Brl was used, with differential
active silver electrodes. The groups were compared by the t-
Student test for unpaired data (Statistics Software).

RESULTS: There were significant differences between the control
and the DOB groups and between the control and the SOB
groups regarding thickness and width of the investigated muscles,
in cm, verified in the ultrasonography during rest and during
maximal clenching (p<0.05). There was no statistical difference
regarding the thickness or width between groups DOB and SOB.
In the electromyographic activity (RMS) there were significant
differences between the control and the DOB groups during
rest and during peanut, cereal bar, cookie, chocolate and damask
chewing, when comparing the left temporal muscles (p<0.05).
There were also significant differences between the control and
the SOB groups in the conditions of: maximal voluntary dental
clench, regarding the left masseter muscle, the right and left
temporal muscles; at rest and during chewing, regarding the left
temporal and the left masseter muscles; and during cereal bar,
cookies and gum chewing, regarding the left temporal muscles
(P<0.05).There was no difference in the electromyographic activity
between groups DOB and SOB (p>0.05).

CONCLUSION: In both evaluations, ultrasonography and
electromyography, there were differences between the control
group and the groups with open bite, but not between the groups
with dento-alveolar open bite and with skeletal open bite in the
age group studied; that does not eliminate the possibility of
differences in future ages.
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DISORDERS OF MASTICATORY MUSCLES
BEFORE AND AFTER POSTERIOR CROSS
BITE TREATMENT - EMG ANALYSIS

De-Rossi M, Gavido MBD, Stuani MBS, Vitti M, De-Rossi A,
Hallak JEC, Semprini M, Regalo SCH

School of Dentistry of Ribeirdo Preto, University of Sdo Paulo, Sdo
Paulo, Brazil

AIMS: Early treatment of posterior cross bite can favor the
harmonious grow and development of children. However, the
functional impact of this treatment has not been evaluated. The
aim of the present study was to evaluate the electromyographic
active of right (RM) and left (LM) masseter and right (RT) and left
(LT) temporal muscles of children presenting skeletal posterior
cross bite before and after rapid maxillary expansion (RME).
METHODS: The sample consisted of 27 children, both sexes,
between 7 and 10 years old. The treatment of posterior cross
bite consisted of RME realized with the bonded maxillary
expansion appliance, with was used during 4 months after the
active phase. The electromyographic active was analyzed before
treatment (T 1) and after the appliance was removed (T2) during
the clinical situation of rest (10 sec), maximal voluntary dental
clench (4 sec) and habitual chewing (10 sec). The MyoSystem -
Brl electromyographer was used, with differential active
electrodes. Electromyographic data were normalized by maximum
voluntary contraction during dental clenching and the data were
statically analyzed (SPSS 10.0 software). The differences between
T1 and T2 data were evaluated using the paired t-test.
RESULTS: The differences between Tl and T2 was at rest:
RM: 0.042940.0420 (p<0.05), LM: 0.05+0.10 (p<0.05),
RT: 0.04£0.09 (p<0.01), LT: 0.04£0.08 (p<0.05); at habitual
chewing: RM: 0.39+1.26, LM: 0.3040.93, RT: 0.16+0.35 (p<0.05),
LT: 0.23+0.41(p<0.01), and at maximal voluntary dental clench:
RM: 0.30£1.19, LM: 0.36+1.07, RT: 0.1440.56, LT: 0.33+0.62
(p<0.01).

CONCLUSIONS: Based on this result and according to the
used methodology, it could be concluded that the
electromyographic active of masticatory muscles in children
increased after posterior cross bite treatment,
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this system's functioning.

METHODS: Ten women with Eagle's syndrome and ten healthy
controls volunteered to participate in the study. A Myosystem |
system, Prosecon Ltda (Uberlindia/MG, Brazil) with 12 channels
was used. Active differential electrodes were placed on the belly
of both masseters and on the anterior temporalis. Firstly, rest
position was registered and then the patients were instructed to
clench their teeth with maximum strength for four seconds to
register the Clenching at Usual Maximum Intercuspation. Next,
the clinical conditions of chewing, mandible laterality, and water
swallowing were performed.

RESULTS: The normalized data of muscle activity during the
different clinical conditions and at rest position were compared
by Student's t test, considering two groups: controls and
syndrome bearers. The masticatory muscles of every syndrome
bearers showed hyperactivity during the analyzed clinical
conditions; except for chewing, in which the right masseter did
not show greater electromyographic activity.
CONCLUSIONS: It is concluded that individuals with the
syndrome showed muscular hyperactivity when compared to
healthy individuals, due to the interference of the elongated styloid
process, which leads to dysfunctions of the stomatognathic system
in the syndrome bearers, with signs and symptoms related to
craniofacial pain, dysphagia, otalgy, temporomandibular
dysfunctions, and headache.

TI2.PI0

THE CORRELATION BETWEEN
ELECTROMYOGRAPHIC ACTIVITY AND
BITING STRENGTH IN BRAZILIAN
INDIANS (XINGU VILLAGES)

Mathias V, Santos CM, Mestriner Jr W, Vasconcelos PB,
Semprini M, Hallak JEC, Dias FJ, Regalo CA, Pagnano VO,
Regalo SCH

School of Dentistry of Ribeirdo Preto, University of Sdo Paulo, Sdo
Paulo, Brazil

AIMS: Preserving healthier life habits, as the ones kept by primi-
tive populations, may generate a pattern of muscle activity different
from those of civilized individuals. Hence, it is important to com-
pare the data of electromyographic activity to the biting strength
of indigenous subjects to know if there is a correlation, as occurs
with civilized subjects.

METHODS: The electromyographic data of the right and left
masseter and temporal muscles were collected during the
maintenance of postural activities, chewing, and teeth clenching.
Data for biting strength were obtained from the region of the
incisive, premolars, and molars (right and left side). The study
sample was composed of |3 indigenous subjects from the Xingu
villages, and 13 civilized subjects (control group), with ages
ranging from 17 to 30 years. A 12 channel Myosystem Br-|
electromyographer was used and the data were analyzed using
SPSS software (Chicago) to perform the Pearson correlation test,
with p<0.05.

RESULTS: There were no statistically significant correlations
among the electromyographic activities of the four muscles tested
with the obtained biting strength values.

CONCLUSIONS: Therefore, indigenous subjects showed the
same results as the civilized subjects, concerning the correlation
between electromyographic activities and biting strength: such
correlation does not exist.

Financial support from FAPESP (04/11748-7).

TI2.PII

ELECTROMYOGRAPHIC COMPARISON
OF MASTICATORY MUSCULATURE
ACTIVITY BETWEEN BRAZILIAN
INDIGENOUS MEN AND WOMEN AND
CIVILIZED INDIVIDUALS

Regalo SCH, Mathias V, Mestriner Jr W, Vasconcelos PB,
Semprini M, Hallak JEC, Ribeiro LR, Regalo CA, Souza LG,
Santos CM

Ribeirdo Preto School of Dentistry and Ribeirdo Preto School of
Medicine - University of Sao Paulo, Brazil

AIMS: Modern life habits have brought new problems to dentistry,
which demands for intensive investigations to control symptoms
or the signs that are present in most of the modern population.
Stress may cause temporomandibular dysfunctions and the
collapse of stomatognathic system muscles, which generates
contraction patterns different from those considered natural for
humans. Currently, the study of primitive populations and
comparing men and women subjects to civilized individuals may
contribute to determining an initial pattern of muscle contraction
of individuals who have not been exposed to stress factors and
have healthy and natural eating and life habits.

METHODS: This study had the aim to compare the
electromyographic activity of the temporal and masseter muscles
during chewing and while maintaining postural movements,
between 8 indigenous men and 7 indigenous women from the
Xingu village, and between 8 civilized men and 7 civilized women
(control group) with ages ranging between |7 and 30 years.An
twelve-channel Myosystem Br-1 electromyographer was used,and
the data was analyzed using SPSS software (Chicago). The
differences between the normalized data were evaluated using
the t- test.

RESULTS: There was a statistical significance for the comparison
between indigenous men and women while maintaining
protrusion (means: men=0.06, women=0.27, SE=£0.07), and for
the comparison between control men and women while
maintaining left laterality (means: men=0.06, women=0.13; SE=
+0.03) with p<0.05. Either indigenous or civilized women showed
greater activity than indigenous and civilized men during chewing
and rest, whereas during dental clenching and chewing movements
civilized women revealed a greater activity than control men,
but indigenous women had a smaller activity as compared to
indigenous men.

CONCLUSIONS: The dara allow us to conclude that the
noxious effects of modern civilization have a stronger influence
on the female population, causing stress and an exaggerated
recruitment of muscle fibers to perform a dynamic activity.

Financial support from FAPESP (04/11748-7).
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THE EFFECT OF BRAZILIAN INDIANS'
HABITS ONTHE ACTIVITY OF
STOMATOGNATHIC SYSTEM MUSCLES -
ELECTROMYOGRAPHIC ANALYSIS

Santos CM, Mathias V, Mestriner Jr W, Vasconcelos PB,
Semprini M, Hallak JEC, Dias FJ, Regalo CA, Siessere S,
Regalo SCH

Ribeirdo Preto School of Dentistry and Ribeirdo Preto School of
Medicine - University of Sao Paulo, Brazil

AIMS: Brazil's modern population has frequently suffered from
problems such as temporomandibular joint dysfunctions and the
collapse of stomatognathic system muscles. Studying primitive
populations, who maintain healthier habits, may be essential to
discover a pattern of electromyographic contraction among those
subjects, and to verify if modern habits do, in fact, interfere in
stomatognathic system functioning.

METHODS: This study aimed to analyze the electromyographic
activity, normalized by maximal voluntary contraction, of the
temporal and masseter muscles during chewing and while
maintaining postural movements in 15 indigenous subjects of
the Xingu Village and 15 civilized subjects (control group) with
ages ranging from 17 to 30 years. An twelve-channel Myosystem
Br-1 electromyographer was used, and the data was analyzed
using SPSS software (Chicago). The differences between the
normalized data were evaluated using the t-test.

RESULTS: There was a statistical significance for the comparison
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1) Japanese school of Technology for Social Medicine, Department
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2) Tolyo Metropolitan University, Faculty of Health Sciences, Tokyo,
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3) Saitama Medical Center and Medical School, Department of
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AIMS: Hemiplegic patients describes some difficulty in smooth
weight shifting either to the right or left direction caused by
reduction of the trunk function and postural reaction in his/her
affected side. It is useful to analyze sitting balance on laterally
unstable board(balance board) in the treatment of hemiplegic
patients. The aim of this study is to clarify the segmental body
strategy found in a group of healthy persons and that of hemiplegic
patients reacting on the sitting subject on the tilting balance
board.

SUBJECTS: Ten healthy persons (mean age 69.4 years) and six
stroke patients (4 left hemiplegia and 2 right hemiplegia; mean
age 59.7 years) were subjected to the study. In the patient group,
it elapsed about 7 weeks from onset and the severity of motor
paresis was moderate enough to keep a sitting position. All
subjects were cbtained written informed consent.
METHODS: Subjects sat sideways on the balance board with
distal 25% of thigh length coming out from the end of sitting
surface and the following tasks were performed withoutleg
support but with eyes open. Subject reacted on the balance
board which was tilted in 7 degrees. The measurement of tilt
were done first toward left in healthy persons, and toward
unaffected side in hemiplegic patients. The order of the other
three measurements were as follows: right, right, and left in healthy
persons and affected side, affected side, and unaffected side in
hemiplegic patients. A digital video camera was set backward,
and 8 markers were attached to the head, left and right acromions,
vertebral column (C7-T7-L4) and left and right posterior superior
iliac spine of the subjects. Positions at 2-dimentional coordinates
were calculated with motion analysis software (DKH, Frame-
DIAS2). A statistical test was carried out with one way ANOVA.
RESULTS: (I) In comparing angle change of unaffected and
affected side tilting with healthy persons, the deviation of both
shoulders angle was |.4 degrees in healthy persons that tend to
indicate higher value in hemiplegic patients (p=0.07). Hemiplegic
patients showed that both shoulders moved in the same direction
as tilting. On the other hand, the deviation of upper trunk angle
was 4.6 degrees in unaffected side tilting, and 3.8 degrees in
affected side tilting tend to be higher than in healthy persons
(p=0.07). (2) In comparing an angle with segmental body, the
movement of pelvis was mainly seen in healthy persons, and the
movement of upper trunk was mainly seen in hemiplegic patients.
DISCUSSION and CONCLUSIONS: While the subject
reacted on the sitting subject on the tilting balance board, healthy
persons mainly used movement of pelvis. On the contrary,
hemiplegic patients mainly used upper trunk movement. It was
thought that this was caused by deficiency of the pelvis movement
in hemiplegic patients. This coincided with clinical observation
and suggested the usefulness of methodology of this study.

TI2.P26

DEVELOPMENT OF THE COMPACT MRI
ENABLED FOOT IMAGING IN STANDING
POSTURE

Takayanagi K', Hayashi T2, Monma M, Fujii H?, Takeda H?,
Ohyama Y°, Hosoda M?, Kubota A'

1) Dep. Physical Therapy, Faculty of Health Sciences, Saitama
Prefectural University

2) MR-Technology, Inc

3) School of Health Sciences, Sapporo Medical University

4) Dep. Physical Therapy, Faculty of Health Sciences, Tokyo
Metropolitan University

AIMS: Foot arch composed of the tarsal, the metatarsal, the
plantar aponeurosis, and a foot muscle has the function to absorb
and to ease the impact that joins from ground. There are many

studies of foot arch from inside information with X-rays, CT or
MRI, and from outside information with foot print, arch high rate
or 3-dimensions motion analyzer. However, in patients with
deformation, osteoarthritis or ligament injury, there is no
anatomical or kinematic information by 3-dimensional detailed
imaging of ankle joint, knee joint or lower extremity in standing
posture
We developed the compact MRI device which we could measure
in standing position which was not carried out worldwide.
EQUIPMENT: The development device was the specification
of 0.22T type magnetic circuit (Made of NEOMAX; two U type
illar), it is resonance frequency; 9,339MHz, size; about 80 ¢m
egislations, weight; about 540 kg, a gap; 170 mm, uniformity
coefficient of static magnetic field; 53ppm@120mmDSY, incline
magnetic field efficiency (mT/m/A); GX=GY=GZ=1.3,
5 G magnetic field radius; about 70cm from center, and power
supplies; ACI00V. The RF coil was designed to endure the load
in the upright position, and according to change the direction of
RF coil, it could take a knee joint imaging. To enable the movement
compactly, the measurement part was shielded with the special
cloth coated by silver.
EVALUATION: We evaluated about reproduction
characteristics and a distortion of imaging with 7 cm plastic balls
which satisfied baby oil. In addition, we did photography repeatedly
about 2 male and 2 female feet, and evaluated it about
reproduction characteristics and a distortion. We explained the
subjects to a purpose of a study,a method, danger of an experiment
beforehand, and got the agreements of all subjects.
RESULTS: It was recognized to some warped difference in the
X\Y,and Z direction, but comparatively stable imaging was taken,
and there was a little warp if it was a range of about |0 cm balls
of the magnetic field center.
DISCUSSION: It is unknown in the ability of an internal
structure to be caught correctly using external information. And
itis difficult to distinguish between cartilage and soft tissue, and
to clear the outline of a bone structure from overlapped plural
bones by X-ray photography. Moreover, a measurement in
standing posture is difficult in conventional CT and MRI.Therefore,
the almost research on the functional characteristic of the foot
arch is the physical-properties examination which mainly used a
cadaver.
As this developed MRI devise is designed to be able to take a
image in standing position, the measurements of the 3-D form
and the weight change in the knee joint, the ankle joint, and
lower extremity are enabled with it.

TI2.P27

INFLUENCES OF VISUAL VERTICALITY
ON POSTURAL CONTROL OF
HEMIPLEGIC PATIENTS

Amimoto K, Ohkuma O, Yanagisawa K

Tokyo Metropolitan University, Tokyo, Japan

INTRODUCTION: Spatial orientation of subjective visual
vertical (equals visual verticality, SVV) is an important factor for
the postural control. Disorders of SVV are observed in patients
with hemiplegia due to cerebral vascular accident and such
patients will be improved sitting balance by manipulating the
SV

AIMS: The purpose of this study is to measure the SVV and
body tilt angle for oblique visual target, and to clarify the
influences of visual verticality on sitting balance in hemiplegic
patients.

SUBJECT: Fifteen patients due to cerebral vascular accident
were included in the study. Patients divided into two groups, 7
right hemiplegic group (RH, mean age 47.3 years old ), and 8 left
hemiplegic group (LH, mean age 60.7 years old). All subjects
were informed of purport of the study and the consents were
obtained by writing.

METHOD: Subjects sat sideways on a flat table and the following
tasks were performed with no legs support in the dark room. A
luminous rod of 40 centimeter length generating by personal
computer was projected on the screen at frontal plane and at 2
meter distance from subjects. Measurement of SVV was done
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with this system, subjects were asked to orient the rotating rod
at 5 degrees/sec speed until subjective vertical was obtained
(Task I). After Taskl, subjects were asked to adjust their body
exactly along to the tilting and fixed rod by 15 degrees (oblique
target) on the screen (Task 2). Number of trials was 8 in each
task. Simultaneously, a digital video camera was set backward,
and 2 markers were attached to the C7 and L4 vertebral column
of subjects. Tranchial angle at 2-dimentional coordinates were
calculated with motion analysis software. In analysis of mean
value (constant error), the clockwise direction was plus sign and
the counter-clockwise was minus. Standard deviation of obtained
data was as the index of variability of judgments and performances
(absolute error). A statistical test was carried out with Student t-
test,

RESULTS: In the task |, there was no significant difference as
to the mean value of SVV in both RH and LH patients groups.
However LH group showed significant larger value of SD (2.3)
than that of RH group (1.1). The body tilt adjustment angle to
oblique target in the task 2, LH group indicated -9 degrees of
the tranchial angle for left tilted target and RH group demonstrated
7.6 degrees for right tilted target. In task of body tilt for affected
side, LH group showed larger SD value than RH group.
DISCUSSION and CONCLUSION: The difficulty of adjusting
the body to the paretic side was confirmed in both groups in
this study, suggesting consistency with clinical observation.
Especially in LH group patients, it suggests that the variability of
visual verticality affect strongly on keeping balance of postural
control.

TI12.P28

ARM, NECK AND TRUNK
COORDINATION DURING EATING
ACTION IN PATIENTS WITH RIGHT
HEMIPLEGIA

Matsubara A, Murakami T, Kurumadani H, Sawada T
| ) Yamaguchi Health and Welfare College,Ube, Japan

2) Hiroshima University, Hiroshima, Japan

3) Hiroshima University, Hiroshima, Japan

4) Misato General Rehabilitation Hospital, Misato, Japan

AIMS: The purpose of this study is to investigate the coordianation
between neck, trunk and arm during the eating action and to
compare characteristics of movements of patients with right
hemiplegia with those of non-disabled people.

METHODS: Twenty seven patients with right hemiplegia (nine
women and eighteen men) and fifteen non-disabled people (five
women and ten men) were required to eat yoghurt in a bowl
with their left hands. All subjects were right-handed.The research
ethics committee approved the project. Informed consent was
obtained from all subjects. The total task encompassed graspint
the spoon and (1) reaching with the spoon to hte bowl, (2) filling
the spoon with the yoghurt, (3) transporting the filled spoon to
the mouth and emptying it. Aside from instructing subjects 'to
eat as you would normally do', no additional constraints were
imposed upon them, Using four cameras, we recorded the position
ofﬁght reflecting markers attached to the subjects' bodies. These
kinematic landmarks were used to define the dependent variables.
We calculated the total movement duration and the movement
duration of each phase. And we computed the range of motion
of nine joint angles (trunk flexion and rotation, neck flexion,
shoulder flexion and abduction, elbow flexion, forearm supination
and wrist extension), the peak velocity and the percentage of
time to peak velocity with a three-dimensional video-based motion
analysis. Movement duration and kinematic variables were
analyzed with Wilcoxon signed rank test between patients and
non-disabled subjects. Regression analysis was used to determine
correlations between temporal events of these angles.
RESULTS: The total movement duration and the the movemnet
duration of second phase of patients were longer than non-
disabled people(P<0.05).There was statistically no diffrence about
range of motion of joint angles between patients and non-disabled
poeple except for forarm rotation wrist movement. Correlations
coefficients among time of peak velocity of these angles were
different between patient and non-disabled people.

CONCLUSIONS: Previous researcher indicated a problem of
coordinating the arm and trunk of patients with rigth hemiplegia.
Our result also suggests that patients with right hemiplegia might
have difficulty coordinating the mouth and the hand because of
impaired control of movement involving complex co-ordination
between arm neck and trunk. Eating is one self-care task many
ﬁatients can do independently in the recovery stage, and many

elth care staffs approach this task. However, even though patients
often can eat independently, they sometimes have difficulties.We
indicates that it might be helpful for therapists to address neck
and trunk mobility to improve eating skills.

TI2.P29

EFFECT OF FACILITATION OF BALANCE
ABILITY USING BALANCE BOARD IN
HEMIPLEGIC PATIENTS AFTER STROKE
Matsuda T'? Amimoto K?, Nozaki H', Arai Y', Ichiki S', Ichiba
M', Igarashi H', Nihei A'

1) Zyouchi Kousei Hospital Tokyo, Japan

_IZ) Tokyo Metropolitan University Faculty of Health Sciences Tokyo,
lapan

AIMS: It is important that patients with hemiplegia caused by a
stroke can stand up independently so that they can practice
walking. The purpose of this study was to examine the effects of
an electric balance board used to facilitate sit-to-stand perfor-
mance.

METHODS: Susgjects: The subjects were 8 patients with
hemiplegia, 5 with left and 3 with right hemiplegia, caused by
cortical or subcortical stroke less than |12 months before the
study. Their mean age was 66 years. All subjects gave informed
consent. PRe-TesT: Five trials of a sit-to-stand (STS) task was timed,
After the STS task, the subjects in a sitting position performed 3
trials of a functional reach test (FRT-S) in which they extended
forward to their limit their unaffected upper limb in the saggital
plane. InTervenTION: Subjects tried to keep sitting upright on an
electrically powered board as it was tilted forward 10 times by
10 degrees and backward 10 times by 10 degrees. Post-TesT: After
the intervention, the subjects performed the STS and FRT-S tasks
again.

RgESULTS: There was no difference between the performance
of the STS before and after the intervention. In the FRT-S task,
the subjects were able to reach further after than before the
intervention regardless of the direction of tile (p<0.05).
CONCLUSIONS: The forward tilt stimulus given by the
balance board may facilitate an anterior shift of the center of
gravity, and the backward tilt stimulus may fadilitate a righting
reaction and increased bending forward of the trunk. FRT-S can
be used to clinically assess balance ability. The study suggests
that the electrical balance board may be a useful method of
improving trunk balance reactions of hemiplegic patients.

TI12.P30

ELICITING MUSCULAR ACTIVITY IN
SPINAL CORD INJURED PERSONS
EXPOSED TO LEG VIBRATION
Kakebeeke TH, Hofer P|

Swiss Paraplegic Research, Nottwil, Switzerland

AIMS: It is the aim of this study to show the activation of the
muscle spindle reflex in motor complete spinal cord injured (SCI)
persons while being exposed to leg vibration. An increased
muscular activity is important in SCI, as it may help to prevent
muscular atrophy, pressure sores and osteoporaosis, thus reducing
complications.

METHODS: Subjects are tested in sitting or lying position
(different stretch of the lower limb muscles) with their feet on an
adapted Galileo Home+vibration board. The amplitude of the
vibration can be adapted depending on the feet's position. After
positioning of the subject, feet are fixed to the board and vibration
is started. During the vibration (with 10, 20, 30 Hz for 5 s each)
EMG is recorded. All surface electrodes are equipped with an
electronic pre-amplifier. From both legs the EMGs of Mm.
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significant). Heart rate recovery time (Y) and each subjects’ AT
(X1) and load (X2) showed a regression of Y=7.72 XI+1.95
X2-140 (r=0.60 and p=0.028, statistically significant). The
regression was shown that it had the possibility to predict heart
rate recovery time by the subjects' AT level and the magnitude
of exercise load.
CONCLUSIONS: After the exercise with the constant time
and low load, duration of the heart rate recovery time was affected
_tly_y the subjects' AT level and the magnitude of exercise load.
hese findings showed what might use in rehabilitation medici-
ne and fitness exercise.
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AIMS: When subjected to translations of the support surface,
healthy persons display typical strategies to stabilize their posture,
whether they are standing or sitting. Persons with whiplash
associated disorders (WAD) often report symptoms such as
dizziness and are likely to have deficits in postural stabilicy.
However, the effects of WAD on the stabilization mechanisms of
the sitting posture are not well known.The goal of this study was
to compare the postural stabilization characteristics of seated
healthy subjects to those of WAD individuals following
translations of the support surface in the anteroposterior
direction.

METHODS: Healthy and WAD subjects were tested on an
adapted ergonomic chair that was firmly mounted onto a movable
support surface powered by electrohydraulic actuators.They were
subjected to a randomized sequence of forward, backward, and
no perturbations, with 5 trials in each condition.The perturbation
stimulus consisted of a pseudo-ramp signal of 15 cm in 500 ms,
with a peak velocity of 0.3 m/s. Electromyography (EMG) of eight
trunk and neck muscles was recorded bilaterally using bipolar
surface electrodes (Noraxon). EMG onsets were identified as
signals surpassed two standard deviations above baseline for a
duration of at least 25 ms. Reflective markers were placed on
anatomical landmarks of the head, trunk and arms and their 3D
positions were recorded using a 6-cameraVICON motion capture
system. The head and trunk segment flexion/extension angles
were computed. The segmental centers of mass (COM) of the
head, upper thorax, lower thorax, and abdomen were also
computed. Angular and COM onsets were identified when
displacement velocity surpassed 5% of its maximum.
RESULTS: In healthy subjects, activation of flexor muscles
coincided with inhibition of extensor muscles regardless of
direction of translation, except that the latencies of muscle
activations were 400-600 ms earlier for forward as compared to
backward translation. In some cases, extensor inhibition was
preceded by a burst of activity during backward translations. In
contrast, onsets of COM displacements were 10-50 ms earlier
for backward perturbations, thus reflecting different compliance
in body mechanics. Most WAD subjects did not show reciprocal
inhibition of extensor muscles, while no remarkable difference in
muscle latencies was observed.

CONCLUSIONS: The automatic postural responses to
unexpected surface translation during sitting in healthy individuals
consist of simultaneous activation of ventral muscles and
reciprocal inhibition of dorsal muscles. The absence of reciprocal
extensor inhibition following perturbation in WAD subjects may
be indicative of pathological postural stabilization mechanisms.
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PRELIMINARY STUDY OF CENTER OF
PRESSURE-FEEDBACK CONTROL
FUNCTIONAL ELECTRICAL
STIMULATION BALANCE TRAINING
SYSTEM IN STROKE

Chen S-C", Chen Y-L?, Yang T-F, Kan J-H', Tseng S-H', Handa
Y*, Seki K*
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3) Department of Physical Medicine and Rehabilitation, Min-Sheng
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Graduate Scheol of Medicine, Tohoku University, Sendai, Japan

AIMS: The zbility for smooth transfer and safe ambulation is
based on a sufficiently stable standing balance. The aim of this
study is to verify the effectiveness of a self-developed center of
pressure (COP)-feedback control functional electrical stimulation

(FES) balance training system in stroke patients. We expected
more effective standing balance training by using this FES system
than by applying traditional balance training.

METHOES); Sixteen stroke patients were Eivided into 2 groups
randomly. All of the patients received traditional rehabilitation
with routine programs. Eight subjects received additional balance
training by using this FES system (group A) 3 days per week for
2 weeks.Another B subjects received additional traditional balance
trainin% without FES (group B). The self-developed COP-feedback
control FES balance training system stimulated quadriceps femoris,
hamstrings, anterior tibialis and gastrocnemius timely and
individually according to the COP-feedback signal by using a
fuzzy controller. Weight transfer capability, COP maximal
displacement and weight bearing on the hemiplegic lower limb
were measured and analyzed before and after two-week training
respectively.

RESULTS: The preliminary results show that improvements of
standing balance are significantly better in group A than in group
B in all of the mentioned measures. After training, weight transfer
capability in group A showed a significant increase (p<0.05),
while the group B showed no change. COP maximal displacement
showed a significantly increase in both group (p<0.05).
Nevertheless, it is significantly more increased in group A than
in group B (p<0.05). Weight bearing on the hemiplegic lower
limb is more improved in group A than in group B (p<0.05).
Comparing with traditional approaches, the significant therapeutic
effects of this COP-feedback FES system are demonstrated.
CONCLUSIONS: Based on the knowledge of the lower
extremity EMG of normal subjects during standing, we developed
a COP-feedback control FES balance training system. The
preliminary results showed that the usage of the self-developed
COP—feecIIZack control FES balance training system can improve
standing balance of the stroke patients effectively.

TI3.P06

POSTURE AND SPINE MODIFICATIONS
AFTER TOTAL HIP JOINT REPLACEMENT:
EFFECTS OF LEG LENGTH DISCREPANCY
CORRECTION

D'Amico M"?, Ciarrocca F', Liscio G', Serafini F', Tommasini
M, Vallasciani M'

;' ) Istituto di Riabilitazione S. Stefano, Porto Potenza Picena (MC),
tal

2) féoengineering & Biomedicine Company 5rl, 5.Giovanni Teatino
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AIMS: Following total hip joint replacement (THJR), the durability
of a prosthesis is limited by: wearing of frictional surfaces and
loosening and migration of the prosthesis-cement-bone system.
Literature review witnesses biomechanical studies focused mainly/
only on hip functional state while none of them approached leg
length discrepancy (LLD), pelvic obliquity, posture unbalancing
or spine related problems after THJR. Conversely, these latter
could be critical elements for surgery and rehabilitation success,
given the possible induction of asymmetric loading patterns. This
study presents the results obtained by using a recently proposed
methodology, to measure 3D subject posture balance and spine
morphology and to evaluate its usefulness in individual therapy
tuning/follow up, as well as in medium and long term spine
roblems prevention after THJR.

ETHOBS: The methodological approach is to evaluate each

subject’s posture by means of 3D opto-electronic device, force
platform and baropodographic measurements.
90 subjects after THJR aged 24 to 78 (u=66.519.3) years have
been included in this study. The subjects have been evaluated in
two different epochs: when they were allowed to load prosthesised
lower limb and after 3 months since they were discharged from
our centre. A 27 passive marker body landmarks labelling
protocol has been applied to measure the complete 3D skeleton
posture and spine morphology/stiffness both in static and in
dynamic condition. At least 500 3D measurement per each
analysed orthostatic posture in different conditions (indifferent,
under foot wedge lower limb discrepancy correction) have been
averaged together per each session,
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RESULTS: 77/90 patients (85.6%) presented a LLD, pelvic
obliquity and posture unbalancing. More than 90% of this group
showed an overall postural re-balancing induced by the use of
simple underfcot wedge (1=17.2 +7.1mm). 70/77 patients (90.9%)
needed wedge under the healthy side showing the surgical
intervention produced a leg lengthening. 60/90 (52 LLD) patients
underwent up to now to control and three different patient's
subgroups have been classified: patients who wore the suggested
wedge (63.4%, group A); patients who wore a shorter than
suggested wedge (23.1%, group B); patients who did not wear
the suggested wedge (13.5%, group C). Group A presented a
well balanced stabilised posture, improving all the considered
quantitative parameters (100% improvement). In the group B, a
similar behaviour can be observed, but a percentage of the
subjects paid the incomplete lower limb discrepancy correction
with a worsening of spinal curve (66.7% improvement). Group
C presented a generalised significant worsening of their postural
balancing, mainly due to an increase of spinal deformity (16.7%
improvement). Prosthesis settlement was found not to be unusual.
28/52 (53.8%) patients presented such phenomenon and their
wedge size had to be changed accordingly: wedge size reduction
(1=5.7£2.9 mm).

CONCLUSIONS: After THJR more than 85% of our sample
presented a LLD that had to be compensated.The induction of a
correct re-balancing seems to be a useful approach in order to
reduce risks of lower limb load disparity, asymmetric locomotion
and spinal deformities generation. More than 53% of patients
showed a prosthesis settlement indicating the necessity of follow
up.The presented methodology showed to be useful as a clinical
tool.
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EFFECTS OF DENTAL OCCLUSION ON
DYNAMIC BALANCE

Hosoda M, Takayanagi K2, Isozaki K2, Ito T?, Nakamata O',
Furukawa Y', Kubota A%, Inoue K?, Matsuda T', Morita S*

|) Department of Physical Therapy,Tokyo Metropolitan University,
Tokyo

2) Department of Physical Therapy,Saitama Prefectural University,
Saitama

3) Department of Physical Therapy, Hokkaido Chitose Rehabilitation
Institute

4) Department of Rehabilitation Medicine, Tokyo Medical and
Dendal University Graduate School, Tokyo, Japan

AIMS: The authors considered that if dental articulation played
an important role in improved dynamic balance, dental occlusion
and denture fitting would be involved with rollover in the elderly.
This study was conducted to examine the hypothesis that
"dynamic Ealance was improved in a tooth-biting condition".
METHODS: The subjects were 30 healthy young adults with
no abnormal function of balance, the jaw or oral cavity (15 males
and |5 females; mean age: 20.3+1.6 years old). The activity of
the masseter muscle was measured using an EMG system (SX230,
Biometrics Ltd, UK) to determine the condition of dental
occlusion. The balance measurement was conducted using the
Equi Test System® (MPS-3100, NeuroCom, USA). The latency
geriod (msf) from immediately after disturbance load to the
eginning of righting action was determined observing the center
of foot pressure. These data were compared while biting and not
biting. The latency period (response variable) was analyzed using
a mixed-effects model with dental occlusion, back and forth, grade,
interaction between dental occlusion and back and forth,
interaction between dental occlusion and grade, and random
effects of cases as explanatory variables. The significance level
was set as 5%. SAS version 8.2 (SAS Institute Inc, Cary, NC) was
used.
RESULTS: Using the minimum disturbance stimulus that had
been established with the Equi Test System®, the estimated least-
square mean latency periods were 129.58 and 131.17 ms for
biting and not biting, respectively, with no significant difference
(1.58; p=0.3541). However, following the medium disturbance
stimulus, the mean latency periods for biting and not biting were
123.08 and 132.50 ms, with a difference of 9.42 ms (p<0.001).

Following the maximum disturbance stimulus the mean latenc
periods were 122.17 and 136.08 ms, with a difference of 13.9
ms (p<0.0001).

CONCLUSIONS: We demonstrated that the least-square mean
latency periods for biting and not biting changed inversely as
the disturbance stimulus increased; i.e., the differences were
increased with the disturbance stimulus. These results suggest
that the response to recover the balance against unexpected
disturbance stimulus was improved with biting, compared with
not biting. These results also validated the hypothesis that "the
balance ability including preventing rollover was superior with
biting compared to that while not biting".

This study was conducted with the approval of Tolkyo Metropolitan
University of Health Sciences IRB with financial assistance from
the Ministry of Education, Culture, Sports, Science and Technology,
the Grant-in-Aid for Scientific Research (Study No.: 16700486).
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DYNAMIC BALANCE CONTROL IN
TRANSFEMORAL AMPUTEES;
INDIVIDUAL CONTRIBUTION OF THE
PROSTHESIS SIDE

Nederhand MJ', van Asseldonck EHF?, van der Kooij H?
1) Roessingh Research and Development, Enschede, The
Netherlands

2) Institute for Biomedical Technology, University of Twente,
Enschede, The Netherlands

AIMS: A major goal in the rehabilitation of lower limb amputees
is to regain effective postural control. Particularly in transfemoral
amputees this requires complex adaptation strategies in both
the prosthesis side and the non- amputated side. This study
explores the use of a new developed method (van der Kooij et
al., 2005) to assess the Dynamic Balance Control (DBC). Unlike
methods using weight distribution as a measure of balance, this
method determines the individual contribution of both legs to
F:stural control during perturbations.

ETHODS: Four unilateral transfemoral amputees were
included. Subjects stood on a force platform mounted on a motion
platform and were instructed to stand still. The experiment
consisted of | static and 3 perturbation trials of 90 seconds
each. During the static trial the platform did not move. During
the (dynamic) perturbation trials, balance responses were elicited
by continuous random sagital platform movements consisting of
a sum of sinuses (ranging from 0.06-2.37 Hz).Weight distribution
during the static (SW) and the dynamic perturbation trial (DW)
were calculated by dividing the average vertical force below the
prosthesis foot by the sum of forces below both feet.The Dynamic
Balance control (DBC) represents the ratio between the stabilizing
mechanism of the prosthetic leg to the stabilizing mechanism of
the non-amputated leg. For both legs, the stabilizing mechanism
were calculated from the corrective ankle torques, in response
to body sway (assessed by the movement of CoM). The stabilizing
mechanisms were represented by their frequency response
function of body sway to corrective torque. The relative
contributions {DEC) oz both legs were averaged over all the

erturbation frequencies,

RESULTS: All patients showed a clear asymmetric weight baring
in favor of the non-amputated leg (see Figure). However the DBC
ratio showed that the contribution of both legs to balance control
was even more asymmetric.

CONCLUSIONS: The contribution of the prosthetic leg to
balance was much smaller than its contribution to weight bearing.
This implies that the contribution of the prosthetic leg is not a
mere reflection of the weight distribution. This method could
help to evaluate a lower limb amputee's ability to compensate
for loss of his leg and the necessity for (and efficacy of) balance
training. Furthermore, the method could clarify whether the
introduction of more advanced prosthetic legs lead to a greater
contribution to balance of the prosthetic leg.
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measured using a gravicorder (anima, G620) with a 200-Hz
sampling rate during quiet and lateral-reach standing for 30 s
with eyes open. Fractal dimensions and the largest Lyapunov
exponent of A/P and M/L COP data were calculated respectively
using Higuchi's algorithm and Sano-Sawada's algorithm. We
evaluated M/L length, total length of COP trajectory, fractal
dimension, and the largest Lyapunov exf?onent during quiet and
lateral-reach standing. A significant difference between young
ersons and elderly persons was indicated by Student's t-test.
ESULTS: The mean of the M/L length of COP trajectory for
elderly persons during lateral-reach standing was significantly
less than that of young persons (elderly=6.1 cm, Foung=|2.l
cm, p<0.001).The mean of the total length of the COP trajectory
for elderly persons during quiet standing was significantly larger
than that of young persons (elderly= 31.6 cm, young=17.9 cm,
p<0.001). In centrast, the mean of the total length of the COP
trajectory for elderly persons during lateral-reach standing was
significantly less than that of young persons (elderly=44.7 cm,
young=83.5 cm, p<0.001). No significant difference was apparent
in the fractal dimension and the largest Lyapunov exponent during
quiet standing between elderly persons and young persons.
However, the mean of the largest Lyapunov exponent of A/P and
M/L COP trajectories for elderly persons during lateral-reach
standing was significantly smaller than that of young persons
(A/P COP, elderly=0.05, young=0.15, p<0.001; M/L COP,
elderly=0.09, young=0.23, p<0.05).
CONCLUSIONS: Elderly persons shorten the M/L length of
COP to gain stability during lateral-reach standing. In contrast,
younger subjects lengthen the M/L length of COP to give up
stability. These different balance strategies are revealed by the
difference of the largest Lyapunov exponent value, which exhibits
unpredictability of the COP trajectory. Indeed, elderly persons
prefer to take a more predictable balance strategy than young
persons during lateral-reach standing.
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limb, additional myoelectric control signals are made that allow
the simultaneous control of multiple degrees-of-freedom (DOF)
in a prosthesis. Since the nerve function correlates physiologically
to the function it is controlling in the prosthesis, operation is
more natural and thus easier than current control paradigms.
Additionally, sensory reinnervation of skin can provide the sense
of touch as if it were in the missing limb.

METHODS: The procedure has been successfully employed in
several amputees. A patient with traumatic bilateral shoulder
disarticulations (BSD) had four brachial plexus nerves transfers
[1]: the residual nerves were identified; the neuromas cut off; the
pectoralis muscles were denervated; the p. minor was transposed
to the lateral chest wall; and the p. major was cut into 3 segments
based on its neurovascular anatomy. The residual nerves were
anastomosed to the pectoral nerve branches as they enter the
muscle. Similarly, two nerve transfers were performed in a patient
with a transhumeral (TH) amputation. The median nerve was
transferred to the medial biceps and the distal radial nerve was
transferred to the brachialis muscle.

RESULTS: in the BSD patient, four independent new myosites
were created that allowed for simultaneous agonist-antagonist
control of a powered elbow and hand. Testing with a box and
blocks test showed a 250% improvement and a 26% increase in
speed with a clothes pin moving test. Furthermore, the skin of
the anterior chest was reinnervated with sensory fibers from the
patient's hand and arm. Further work with a 6 motor arm allowed
the patient to use myoelectric control of a humeral rotator using
his latissimus dorsi and deltoid muscles and control of a powered
shoulder and wrist with touch pads in his shoulder socket. He
had a marked increase in functional work space and can
simultaneously operate 3 DOF. Sensory reinnervation occurred
in his chest skin. He has the sensations of graded pressure, hot,
cold, vibration and pain as if it were in his missing arm.

Both nerve transfers were successful in the patient with the TH
amputation. This patient was then also able to simultaneously
use myoelectric control for a powered elbow and hand, and
simultaneously control wrist rotation with shoulder motion for a
total of three DOF. Objective testing showed tripling of speed
with the block and box test and significant improvement with
AMPS testing. Skin sensory reinnervation did not occur.
CONCLUSIONS: Target reinnervation has been demonstrated
to improve the function of myoelectric arms by providing
physiologically appropriate EMG data to operate a prosthesis. It
is hoped that signal processing techniques will further improve
performance and ease of use [I, 2]. Sensory reinnervation of
skin is possible and could be an exciting portal allowing an
amputee to feel what they touch with their prosthesis as if it was
in their missing hand.

[1] Kuiken etal., Prosthetics and Orthotics International 28, 245-
253, 2004.

[2] Lowery, et al. 'Multi-channel surface EMG following nerve-
muscle reinnervation of the pectoralis muscles in a shoulder
disarticulation amputee', ISEK 2006.

[3] Zhou, et al. 'Classification Of High Density Surface EMG Signals
Developed By Targeted Muscle Reinnervation', ISEK 2006.
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INVESTIGATION OF THE EFFECT OF
WEAK PULSED MAGNETIC
STIMULATION FOR MUSCLE FATIGUE
Yunokuchi K, Nuruki A, Tsujimura S, Fuchino S, Furuichi H
?;f;gmnem of bioengineering, Kagoshima University, Kagoshima,
[¢]

AIMS: Recently, the method of magnetic stimulation is being
used as a new technique for nerve functional diagnosis as a
replacement of electric stimulation in the clinical field. Althoug
magnetic stimulation has a problem of improving focality, it has
some advantages, noncontact, deeper and painless stimulation,
to excite the muscle and nerve against electric stimulation. The
authors have previously studied the effect of pulsed magnetic
stimulation on recovery from fatigue. In this paper, the recovery
effect of weak pulsed magnetic stimulation on peripheral muscle
fatigue on the forearm was quantitatively examined.
METHODS: Subjects were seven healthy university students
(average: 22.0 years, ranging: 21~24 years). All of them had no
previous history of neurological illness and no special physical
strength training. All subjects provided informed consent for
the study. In this study, an object of measurement was flexor-
digitorum-superficialis muscle and subject was lying on one's
back during experiment. VWe made the muscle fatigue condition
that was induced by grasping a hand dynamometer with 60%
isometric maximum voluntary contraction during 40 seconds.
This task was repeated 10 times at intervals of 180 seconds.
Magnetic stimulation (Magstim model 200) with circular coil of
90 cm diameter (0.1 T) was performed 20 times at interval of 5
seconds between each set (exposure). We measured an exhibiting
grip force, which was observed by strain gauge attached to the
hand dynamometer, and integral electromyogram (iIEMG). The
recovery effect of weak pulsed magnetic stimulation for muscle
fatigue was estimated by grip force and iEMG,

RESULTS: The average of normalized grip force at set 10 was
0.70 (20.13) for the control and was 0.77 (£0.09) for the
exposure. Figure shows the grip force with each set in the control
and the exposure. The iEMG did not changed significantly at set
10. It can be considered that there is effect of induced current
for the muscle fatigue. As a result, performing pulsed magnetic
stimulation for muscle considering under the muscle fatigue
condition had effect of an improvement in movement perfor-
mance.

CONCLUSIONS: These results suggested that the muscle
fatigue is mitigated by weak pulsed magnetic stimulation, which
could not generate muscle contraction.
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BASIC RESEARCH ON TRANSFEMORAL
PROSTHESE USING SURFACE
ELECTROMYOGRAPHY

Chen L',Yang P', Guo X', Zhang G', Li L?

I) Hebei University of Technology, Tianjin,China

2) Research Institute of Prosthetics & Orthotics of the Ministry of
Civil Affairs of P.R.China, Beijing,Chinu

AIMS: For the optional control to the transfemoral amputee
and natural gait, an ongoing investigation of prosthese model
with myoelectrical control was presented. The most importante
demand of lower limb prosthese is avoiding giving way and tumble,
namely knee joint inflects suddenly when the prosthese is bearing.
For example C-leg whit a sensor under the tiptoe. When the
tiptoe use enough force, the self-lock knee joint will be open and
the amputee can walk. In this research, the surface
electromyography jEMG) extracted from the stump was used to
be swith signal. And according to the different situation of stump,
the surface EMG extracted from the able-side leg was use to
control the prosthese.

METHODS: Five subjects were asked to walk with 40 steps per
minute after quiet standing some seconds and stand 3 seconds
quietly befor the end of testing. Surface EMG was recorded
from rectus femoris at 2048 Hz.

The wavelet packet transformation (WPT) was used to extracted
the feature vectors. And the support vector machine (SVM) to
classify on-off signal and to predict the knee joint angle is also

resented.

ESULTS: The SVM approach was compared with artificial neural
network (ANN) method, and a superior classification on results
were obtained.

Simulation results shows that surface EMG signal and knee joint
angle have strong relation, and this arithmetic obtains preferable
forecast result.

CONCLUSIONS: This myoelectric control system is described
that offers exceptional performance with regard to two important
aspects of controllability: the accuracy of movement selection,
and the intuitiveness of actuating control. So it czn satisfy the
optional control and safety need.
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The prosthese model whit myoelectrical control.
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STUDY OF TERRAINS IDENTIFICATION
BY EXTRACTING FEATURE VECTOR OF
SEMGBASED ON LVQ NEURAL
NETWORK

Guo X, Yang P, Liu H, Chen L

School of Electrical Engineering and Automation, Hebei University of
Technalogy, Tianjin, China

AIMS: At present, artificial limb, including the intelligent
prosthesis, is the "passive” prosthesis. People can't change the
extension of the joint at will. Robot-Prosthesis is "active”, it can
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adjust artificial limb system according to the real environment.
In this paper SEMG is the control source of the prosthesis for
realizing the optional control.

METHODS: All the SEMG were collected from leg femoral
quadriceps of right leg during steady-state locomotion at 1000
Hz. Simultaneously knee angle curve was recorded by 3D motion
analysis. It must be preprocessed, i.e. denoised and segmented.
The orthogonal Daubechies3 (Db3) Wavelet was selected as the
base function. And the original signal decomposed into 3 levels
and the energy of original signal is decomposed into 8 orthogonal
frequency bands. At last, LVQ NN was used to classify the 3
kinds of terrzins. In this paper, input layers have 28 neurons,
output layers have 4 neurons, and competitive layers have 35
neurons. The 100 group data were selected as the training data
from 200 group data, and the other 100 group were selected as
data to be identified. So to reduce the workload, B group WP
decomposition coefficients were transferred into 8 values with
norm and standard deviation in the time domain again. At last
each signal was represented by 8 values. Then the Willison
amplitude (WAMP) and wave length (WL) were selected as the
input of LVQ NN from 8 kinds of methods.

RESULTS: So the vector whose dimension is 2*24 is sent into
the LVQ network. Output is 1%24 vector, [ 1...12....23....3],
that notes three modes. Noting that | represents the locomotion
on the Flat, 2 on the Slop and 3 on the Stair. Competition layer
nerve number is 2, and the training epoch is 150, The sample
recognition percent in the trained system achieves about 85%.
The result was shown as Tab. |.

CONCLUSIONS: This approach distinguished terrains based
onWPT and LVQ network. Experimental results show that LVQ
after effectively trained can be used to classify SEMG signal, and
it has preferable performance. It is the critical problem to control
the knee joint moment for improving the prosthesis and gait. But
the algorithm, including preprocess, WT decomposition, and
NN training, cost some time. It is not suitable for a real-time
implementation. So it should be improved further. In addition,
the EMG signal collected from identical stump is limited, and
adopting sequence control of multilayer threshold value needs
the sufferers train during a long time. In order to resolve these
contradictions, the EMG signal should cooperate with other
signals (such as switch fixed under tiptoe and heel) to realize
multimode control.

control for targeted reinnervation users.

METHODS: An array of |15 active surface electrodes was
placed in an approximately rectangular grid above the
reinnervated muscles [1]. The EMG signals were first processed
to remove the baseline wandering and the ECG artifact. The
onset and offset time of each contraction of a movement were
determined based on a threshold detection scheme. The active
segments above the threshold indicating muscle contraction were
used for classification. Pattern recognition was performed on
256 ms analysis windows. Features were extracted from the EMG
signals and then provided to the pattern classifier. A combination
of sixth-order autoregressive (AR) features and the root mean
square (RMS) of the signal were used as a feature set.The feature
set was computed on each of the recorded channels, concatenated
into a single feature vector, and provided to a linear discriminate
analysis (LDA) classifier. Disjoint analysis windows from the first
half of the active data were used to train the LDA classifier. Analysis
windows from the other half of the active data were used as a
test set to evaluate the classifier's accuracy. The performance of
monopolar, single differential, double differentizl and laplacian
configurations was investigated, as well as the effect of various
spatial filter orientations and inter-electrode distances. In addition,
a means of reducing the number of recording channels was
developed, while keeping a similar classification performance.
RESULTS: An overall accuracy of 91% was achieved in
classification of the involved movements using all the monopolar
channels of the surface EMG recording.The classification perfor-
mance varied with different data configurations, with better per-
formance being obtained when configurations other than
monopolar recording were used. For example, with a double
differential configuration, the overall classification accuracy
reached as high as 97%. We also found that it was possible to
achieve satisfactory classification performance (up to gﬂ% overall
accuracy) when a very small number (as low as 10) of EMG
channels were appropriately chosen for classification.
CONCLUSIONS: This study extended pattern recognition
techniques to the new EMG sources developed by targeted muscle
reinnervaton. The classification results suggest the potential and
offer guidance for further improvement of the prosthetic control
in laboratory as well as clinical environments.

[17 Lowery, et al."Multi-channel surface EMG following nerve-
muscle reinnervation of the pectoralis muscles in a shoulder

Terrain Classifier Form Accuracy Rate disarticulation amputee,” ISEK 2006.
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CLASSIFICATION OF HIGH DENSITY
SURFACE EMG SIGNALS DEVELOPED BY
TARGETED MUSCLE REINNERVATION
Zhou P', Englehart KB?, Lowery MM"*4, Kuiken TA"*

1) Neural Engineering Center for Artificial Limbs, Rehabilitation
Institute of Chicago, ghicago. IL, USA

2) Institute of Biomedical Engineering, University of New Brunswick,
Fredericton, NB, Canada

3) School of Electrical, Electronic and Mechanical Engineering,
University College Dublin, Ireland; 4Department of Physical Medicine
and Rehabilitation, Northwestern University, Chicago, IL, USA

AIMS: High density surface EMG signals were recorded from
the pectoralis muscles of a shoulder disarticulation amputee
following targeted muscle reinnervation, as the patient actuated
a series of 27 different movements involving the amputated limb.
The aim of this study is to apply pattern recognition techniques
to the EMG that results from targeted reinnervation to determine
how many different movements can be reliably classified. This
work promises to dramatically improve the dexterity of prosthetic

Pepino A%, Santilli V'
1) "La Sapienza" University of Rome, Rome, Ita
2) "Federico II" University of Naples, Naples, Italy

INTRODUCTION: Muscle strength training is one of the most
common therapies in rehabilitation programs. Usually, when
prescribing a strengthening exercise only a few variables are
indicated, such as joint angular excursion, resistive load, isotonic/
isometric/isokinetic exercise, eccentric/concentric/isometric
exercise, closed/open kinetic chain exercise. However, training
devices cannot usually fit to the anthropometric characteristics
of each subject and to the different execution modalities so that
the pranrtion of the resistive load eventually applied to synergist
and stabylizing muscles cannot be predicted. It would be useful
for a correct rehabilitation program planning to understand which
variables - related to the subject, the training device and the
execution modality - can influence the eventual muscle load during
movement. The purpose of this study is to create an analytical
model for planar monoarticular movements against a resistive
load applied to the end-effector (E-E) through a pulley system.
MET&ODS: The E-E trajectories are circular in planar
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Figure |.Typical BCG waveforms obtained in a seated (left) and in
an upright position (right).

I) S. Conforte, M. Schmid,V. Camomilla, T. D'Alessio,A. Cappozzo,
"Hemodynamics as a Possible Internal Mechanical Disturbance
to Balance," Gait and Posture, vol. |4, pp. 28-35, 2001,
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ACTIVITY CLASSIFICATION USING TIME-
DEPENDENT NEURAL NETWORKS

Chang S', Nawab H', Roy SH?, De Luca CJ?
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f}j S?‘euroMuscuiar Research Center, Boston University, Boston, MA,

AIMS: The goal of this worl is to determine if there are any
advantages to deploying time-dependent as opposed to equivalent
static neural networks for the task of activity classification when
a subject wearing surface electromyographic (sEMG) and
accelerometer (ACC) sensors is asked to perform a scripted time-
series protocel of activities. The use of time-dependent neural
networks is based on the need of improving classification perfor-
mance for some activity categories that have a significant non-
stationary temporal dimension to their defining characteristics.
METHODS: Four healthy subjects (21-25 years old; 2 females,
2 males) were asked to follow a series of scripted tasks sequentially
and complete the required duration or repetitions for each task.
The scripted time-series protocol consisted of | | functional tasks
that we wanted to identify ("ID tasks", e.g. feeding, walking, supi-
ne-to-sit, etc.) as well as 4 other similar tasks that were included
to test the ability of neural networks to differentiate them from
the ID tasks ("non-ID tasks", e.g. sitting, standing). Each subject
was asked to perform the scripted time-series protocol twice
while being videotaped to provide a benchmark for assessing
the performance of the neural networks on the sSEMG and ACC
data.

A time-dependent neural network was designed to process the
data acquired from each subject using 8 pairs of sSEMG and ACC
sensors.The inputs to the time-dependent neural network were
features extracted from 4-sec intervals with 50% overlap.
Furthermore, a static neural network was designed as the
asymptotic equivalent of the time-dependent neural network in
order to compare the performance of these two types of neural
networks in terms of their classification accuracy as well as trai-
ning time.

The time-dependent neural network and its static equivalent were
initially trained on half of the data from each subject while the
other half was used for testing the classification accuracy.

A task was considered "correctly identified" by a given neural
network if at least 50% of the 4-sec intervals that included the
task were identified as such by the neural network.

RESULTS: As exemplified in Table |, it was found that time-
dependent neural networks outperformed the equivalent static
neural networks in classifying transitional activities such as "su-
pine-to-sit" that were carried out in a dynamic time-series
context. This is due to the fact that time-dependent neural
networks require fewer parameters to be trained than the static
neural networks and therefore can be efficiently generalized during
the training process.

CONCLUSIONS: Our experimental results indicate that time-
dependent neural networks are preferable to static neural
networks for the purpose of classifying functional activities that
take place in a dynamic time-series context.

Correct Identification
Task
TDNN Static NN
Walking Yes Yes
Sitting Yes Yes
Supine- Yes No
to-sit

Examples of classification results.

This project was funded by NIDRR Field-Initiated Project Award
# 133G020108.
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ADJUSTING DBS SETTINGS TO OPTIMIZE
PARKINSON'S CONTROL THERAPY
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Flaherty A’, Standaert D, Bonato P'*

I) Dept of PM&R, Harvard Medical School, Spaulding Rehabilitation
Hospital, Boston MA

2) MIT Lincoln Laboratory, Lexington, MA

3) Dept of Neurology, Harvard Medical School, Massachusetts
General Hospital, Boston MA
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AIMS: Parkinson's Control Therapy by Deep Brain Stimulation
(DBS) is used to reduce Parkinsonian symptoms in late stage
Parkinson's Disease. Clinicians adjust pulse amplituce, pulse width,
frequency, and electrode selection to maximize symptom
suppression while minimizing side effects. There is a need for a
uantitative method to perform these adjustments, The aim of
this study was to characterize the effects o! on-off DBS parameter
adjustments with data from wearable sensors.
METHODS: Five subjects with implanted DBS for Parkinson's
Control Therapy were recruited in the study. Single-axis
accelerometers were placed on the lateral aspect of the upper
and lower arms, thighs, and shins and were oriented in the
anteroposterior direction. EMG electrodes were attached to the
biceps, triceps, finger flexor, and finger extensor muscles on the
more affected side and to the tibialis anterior and the
gastrocnemius medialis muscles on both legs. Subjects performed
selected tasks from the United Parkinson's Disease Rating Scale
for 30 s including finger tapping, finger to nose, heel tapgng. and
walking. Tests were performed 5-6 times: with the DBS on,
immediately after turning the DBS off and every 30 min afterward,
and finally after the DBS was turned on again. Five-second
windows were selected to extract features including the RMS
value, the dominant frequency, an index of periodicity, the range
of the autocovariance function, the approximate entropy, and
cross-correlation coefficients for pairs of sensors. Data
visualization was obtained using Principal Components Analysis
combined with Sammon's Mapping to identify trends in the
severity of symptoms.
RESULTS: Large changes in tremor, bradykinesia, dyskinesia,
and gait patterns were seen between tests with the DBS turned
on and off. Smaller differences in the severity of symptoms were
detected between test sessions when the DBS remained off.
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RESULTS: The time of maximal muscle fatigue ranged from
104 to 403 s among the subjects. An increase of 358 (+203) %
in signal amplitude was registered in 'totally exhausted' leg muscle
condition compared to 'fresh' (1050+445 vs. 32674824 a.u;
P<0.001). During strenuous squats, no correlation between time
of total muscle fatigue and percentage changes in signal amplitude
were shown (P=0.49; P>0.05).

CONCLUSIONS: We have demonstrated that the amount of
muscle inflation detected by FSR sensors can be seen as an
objective muscle fatigue indicator. Compared to EMG, these
sensors are low priced and more suitable (i.e., attachment and
signal processing) for wearable applications. We envision the
sensors to be integrated in practical elastic bands or pants for
assessing muscle activity, muscle fatigue or body motion that
might be of interest to medical, nursing and sports applications.
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EFFECT OF ALTERED LOCAL
TEMPERATURE ON FORCE STEADINESS
INYOUNG AND OLDER WOMEN

Dewhurst S', Graven Nielsen T2, De Vito G°, Farina D?

1) Department of Applied Physiology, University of Strathclyde,
Glasgow, UK

2) Center for Sensory- Moter Interaction (SMI), Aalborg University,
Aalborg, Denmark

3) Istituto Universitario di Scienze Motorie (IUSM), Rome, Italy

AIMS: One of the main characteristics of ageing is the reduced
capability of adapting to modifications of either the internal or
the external environment. Since temperature is known to have
substantial effects on the neuromuscular system, the purpose of
the study was to investigate the effects of altered muscle tempe-
rature on the ability to exert a precise force during low level
isometric contractions of the dorsiflexor muscles in young and
older women,

METHODS: |5 young (age, meanSD, 2443 yr) and || older
(68+7 yr) healthy women performed three submaximal isometric
contractions of the dorsiflexor muscles at 5%, 10%, and 15% of
the maximal voluntary contraction (MVC) force for 30 s. The
force trace was displayed on a computer screen to provide
participants with visual feedback. The three contractions were
performed at normal muscle temperature and with cooling and
warming of the lower leg by ~4 °C. Muscle temperature was
measured from the tibialis anterior muscle with a flexible
intramuscular probe (Ellab Ltd, Copenhagen, Denmark) inserted
~| cm into the muscle at a 45° angle in the direction of the
muscle fibres. The coefficient of variation (CofV) and the relative
power in the frequency bands 0-3 Hz (low), 4-6 Hz (middle), and
8-12 Hz (high) were computed from the force signal to characterize
steadiness. For single motor unit recording, intramuscular EMG
signals were recorded with two wire electrodes made of Teflon
coated stainless steel (A-M Systems, Carlsborg WA, USA), inserted
into the muscle with a 23 G needle. Data (shown as mean + SE)
were analysed using a three-way (age x temperature x contraction
force) repeated measures ANOVA with post-hoc pair-wise
comparisons (Student-Newman-Keuls test) where appropriate.
RESULTS: A different response to temperature was observed
between the young and older subjects. The younger subjects
had a consistent CofV for the three temperatures (2.4+0.5%,
2.8+0.4%, 3.0+1.0%, for cold, control, warm, respectively), while
the older subjects showed increased CofV with cooling compared
to the control and warm conditions (27.5+4.3%, 18.1+5.7%,
17.0£2.7%, respectively; P<0.05)).

In both groups, the relative power in the low frequency band
decreased with temperature (young: 88.9+0.5%, 87.2+0.8%,
84.3+0.8%; older: 90.6+0.9%, 85.7+1.4%, 83.9+2.3%) (P<0.05).
For the young but not for the older; the relative power in the
high frequency band increased with temperature (1.9+0.1%,
2.8+0.4%, 3.9+0.5%) (P<0.05). Motor unit discharge rate and
interpulse interval did not change with temperature for both
groups,
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group (P<0.05)
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CONCLUSIONS: Cooling affected the steadiness in the older
group only. Motor unit discharge properties were not responsible
for this difference between groups, suggesting a role of the stretch
reflex loop.The different response to temperature of the relative
power of force in the high frequency band between groups
supports this hypothesis.

Marie-Curie Fellowship of the European Community program
"Marie Curie Training Sites" (HPMT-CT-2000-00092)
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the pedal and the crank, a linear single-turn precision
potentiometer is placed between the pedal frame and the pedal
spindle. The signals are acquired using a specially designed circuit
based on PIC microcontroller (Microchip PICI8LF252), making
the A/D conversion. Digital data are wireless sent to a remote
PC by a Bluetooth™ transmitter integrated on the previous
circuit.

RESULTS: The pedal was calibrated using defined load, in order
to obtain a calibration matrix for the two force channels. The
potentiometer signal presents a linear relationship between the
electrical output and the angular displacement of the pedal.
Some preliminary acquisitions were made using a 8-bit conversion
and a sample frequency of 1440 Hz for each channel. Data of
calibrated forces and angular displacements are shown in Fig.|.
Time trends are in agreement with previous woks on pedal forces
analysis [1]. The data for each pedalling cycle show different
force profiles in the phases of pushing (0°-180°) and pulling
(180°-360°).

Pedal force components: Fz (soid ine) and Fx (dotted ine)
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Figure : Time trend of force components and angle displacement.

CONCLUSIONS: Data analysis carried on applied forces
during pedalling is useful to evaluate the execution strategy for
the task and to assess the efficiency of pedalling. It is important
to remark that the measured force components and the angle
time trend can be used to obtain the force components on the
crank reference system.This information can be used to evaluate
the percent of resultant applied force used for the application of
efficient torque to the bicycle crown. In this way it is possible to
define an efficiency index of pedalling to evaluate the perfor-
mance.

[1] Sanderson D. }., Black A., "The effect of prolonged cycling on
pedal forces", |. Sport Sciences, 2003, 21: 191-199.
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RELIABILITY OF ELECTROMYOGRAPHY
IN COUNTER-MOVEMENT JUMPING
Carvalho A, Mourdo P, Angelo R, Fraga M, Carvalho C
guman!Movement Labaratory; Higher Education Institute of Maia;
'ortuga

AIMS: The fundamental basis of all electrophisiological analysis
is without a shadow of a doubt the analisys of excitable cells and
their corresponding action potentials. In this way the inherent
reliability of the data obtained struggles to achieve it's main goal
of maximally removing assessment error. Hence mandatory
reliability validation is required to ensure data comparison liability.
The main purpose of our study was to assess the intraclass
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reliability of selected EMG variables in counter-movement jumping
(CM]). In this way we aimed to verify the reliability of surface
electromyography in high speed body-segment movements,
without electrode removal after one hour rest, as well as with
electrode removal after a one week resting period.
METHODS: In order to achieve this purpose we assessed a
group of 8 subjects (4 male and 4 female). We focussed on the
analysis of the Average EMG full wave rectified signal, it's iEMG
and the corresponding root mean square. This analysis was
performed using surface electrodes (BlueSensor, Medicotest) and
concerned the lower limb's vastus lateralis, vastus medialis, internal
gastrocnemius, external gastrocnemius and biceps femoris
muscles. Thus in order to evaluate CM] reliability subjects
performed two CM| one hour apart from each other without
electrode removal and two CMJ one week apart with electrode
removal. For statistical validation we used the intra-class
correlation coefficient in all variables.

RESULTS and CONCLUSIONS: Our results demonstrated
that all selected EMG variables revealed high reliability both with
(ICC values between 0.74 and 0.92) and without electrode
removal (ICC values between 0.90 and 0.983. Although the values
obtained with electrode removal were slightly lower but still
strongly reliable. Flight time values were also highly reliable
contributing for the validation of jump comparison between
different assessments. Hence our results apparently demonstrated
that CM| EMG analysis is liable as well as highly reliable with and
without electrode removal.
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TI17.P05
ELECTROMYOGRAPHIC ANALYSIS OF
COUNTER-MOVEMENT JUMPING - A
COMPARATIVE STUDY BETWEEN
DIFFERENT TARGET JUMPING HEIGHTS
Carvalho A, Mourdo P, Angelo R, Fraga M, Carvalho C
:!auman,Mwement Laboratory; Higher Education Institute of Maia;
rtuga

AIMS: The existing knowledge about surface electromyography
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Subjects repeated the process for five discrete sessions to provide
insight into improved performance and repeatability of 'best'
control algorithms.

RESULTS: Subjects involved in the study were all able to control
the virtual limb and complete the clothes pin tasks. No subjects
described or exhibited confusion in interaction with the virtual
environment.Timed results from the virtual clothes pin placements
were compared with the classification accuracies of the MES
controller used. These results suggested lower than expected
correlation between classification accuracy and usability.
CONCLUSIONS: The developed virtual limb environment
and associated virtual functional task have been useful for
assessment and refinement of multifunction MES control systems.
This preliminary work suggests the need for further functional
testing in virtual space to test both clinical prosthetic function
and advancements in control.

[1] K. Englehart, and B. Hudgins, "A robust, real-time control
scheme for multifunction myoelectric control," IEEE Trans. Biomed.
Eng., vol. 50, pp. 848-854, Jul. 2003.

[2] TA. Kuiken, G.A. Dumanian, R.D. Lipschutz, L.A. Miller, and
ICA. Stubblefield, "Targeted muscle reinnervation for improved
myoelectric prosthesis control," in Proc. of the 2nd Intl. IEEE
E;Igl?-s Conf. on Neural Eng., Arlington,VA, March 2005, pp. 396-
399.
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EFFECTS ON BALANCE AND STRENGTH
FOLLOWING RESISTANCE EXERCISE
PERFORMED ON AN UNSTABLE
SURFACE IN A NINETY DEGREE TILTED
ENVIRONMENT

Zemkova E', Dwyer A%, Chow A%, Oddsson LIE?

1) Dept. of Sports Medicine, Faculty of Physical Education and
Sports, Comenius University, Bratislava, Slovakia

2) Injury Analysis and Prevention Laboratory, NeuroMuscular
Research Center, Boston University, MA

AIMS: This study is part of an ongoing project that evaluates
various forms of strength and balance exercise performed in a
90 degree tilted environment where, similar to conditions in
microgravity, the vestibular tilt orientation mechanism for upright
balance control is ineffective. The current aim is to study effects
of combined resistance and balance exercise on parameters of
balance and strength. A better understanding of changes in
neuromuscular function related to the proposed exercises will
provide a basis for designing more effective training programs
for astronauts, the elderly and athletes.

METHODS: A group of |2 healthy young subjects (6 male of
age 19.7£0.5 y, height 176.8+12.2 cm, weight 72.7+6.8 kg, and
6 fernale of age 20.0£1.4 y, height 164.646.1 cm, weight 62.9£9.9
kg) performeda leg extension exercise (6 sets of 10 reps, separated
by | min of rest) for a period of 4-weeks (4 sessions;’weeﬁ). ona
balancing board while in a supine position. Subject wore a
backpack frame that was floating on air-bearings allowing
movements for balance control to be performed in the frontal
plane. Subjects' visual surround was consistent with being upright
in an upright environment. Progression was achieved by increasing
load (from 50% to 70-75% of IRM) and decreasing stability (two-
legs and one-leg balancing on different balance boards). Pre-
and post-testing of balance function was performed under both
static and dynamic conditions (standing on two-legs and one-
leg, with eyes open and eyes closed, respectively) using a force
plate mounted in a moving balance platform. Ground reaction
forces were recorded at 100 Hz and code written in MatLab was
used to extract traditional sway measures and stabilogram-
diffusion parameters from each data set.The level of self-perceived
balance was assessed using a Berg Scale. An Ariel Dynamics
Computerized Exercise System was used to measure strength
during squats at isokinetic velocities of 10 deg/s and 35 deg/s.
RESULTS: Initial analysis indicates an increase in strength at
the slower but not at the higher isokinetic velocity (10 deg/s and
35 degfs, respectively). Furthermore, subjective perception of
balance during post-testing suggests improved performance
during one- as well as two-legged standing.
CONCLUSIONS: If the final results support the hypothesis
that resistance exercise performed on a balancing board in a
tilted room can improve both strength and upright balance
function it could have important implications for in-flight trai-
ning regimens for astronauts as well as rehabilitation of different
categories of patients on earth including athletes.

This work was supported through a NASA Cooperative Agreement
NCC 9-58 with the National Space Biomedical Research Institute
(Dr.Oddsson). Dr. Zemkova's effort was supported by a Fulbright
grant.
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EFFECT OF VISUAL MOTION ON
BALANCE DURING A DUAL TASK
PERFORMED WITHIN A DYNAMIC
ENVIRONMENT

Dvorkin AY', Kenyon RV?, Streepey |W', Keshner EA'?

I) SMPP, Rehabilitation Institute of Chicago

2) Physical Medicine and Rehabilitation, Feinberg School of Medicine
3) Department of Computer Science, University of lllinois-Chicago,
Chicago, IL, USA
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AIMS: Previous studies indicated that an increased dependence
on visual information in labyrinthine deficient (LD) patients could
produce instability. Focusing on a stationary stimulus within the
environment, however, has been shown to assist in postural
stabilization. We explored the effect of background visual field
motion on postural stability while subjects reached toward a
stationary target situated in the central visual field.
METHODS: Three healthy young subjects and one bilateral LD
adult (72 yo) stood on a platform in the dark or within an
immersive 3D wide field cF view virtual environment (scene).
Subjects were exposed to natural visual feedback or roll motion
of the scene while the platform was either still or referenced to
the subject's sway. Subjects were instructed either to stand quietly
or to point, at their own pace, toward two stationary virtual
targets that were located at shoulder level. Whole body centre
of mass (COM) and center of pressure (COP) were calculated.
Variability in postural stability was determined for each trial using
principal components analysis where 95% tolerance ellipses
(reflecting the variable errors around the mean) were constructed
from the calculated COM and COP. The area of each ellipse was
then characterized by the computed eigenvalues.

RESULTS: Side-to-side and anterior-posterior shifts in COM
and COP increased with sway referencing. With roll visual
motion, COM and COP clearly shifted in the direction of visual
motion for all subjects on both a stable or sway referenced platform.
When pointing toward the targets, however, instability increased
for the healthy subjects (i.e., higher values of the ellipse area) but
decreased for the LD patient. Area of the tolerance ellipses was
10 times larger for the LD patient compared to the young subjects
in all conditions. The patient also frequently relied on the safety
harness to stabilize herself when optic flow motion (primarily in
roll) was present, which further enlarged the ellipse area,
CONCLUSIONS: Both the background optic flow motion and
the presence of a stationary target in the central field had an
influence on postural sway. In healthy subjects, sway increased
with roll motion compared to a natural scene and increased
further when the target task was added. Surprisingly the LD
patient showed more stability while hitting the target when
exposed to roll motion than with a rotating visual field alone.
This would suggest that the LD patient was able to suppress the
effect from background motion of the visual field,

Supported by NIH-NIDCD grant DC05235.
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in a massage chair. It is hypothesized that the client's position
will have a significant impact on the upper extremity muscular
demands of the therapist. The purpose of this study was to test
this hypothesis.

METHODS: Eight female massage therapists (mean
age=23.54+4.3 years; height=166.6+5.1 cm; weight=72.4%13.4
kg) volunteered for this study. In a randomized order, the
corporate massage was performed on a client lying on a massage
table and sitting in a massage chair, with a ten minute break
provided between massages. A Noraxon Telemyo 2400R wireless
electromyography (EMG% system was used to collect data from
eight muscles of the right side. The muscles of interest were the
anterior and posterior deltoid, middle and upper trapezius, flexor
carpi radialis, extensor carpi radialis, lateral triceps and lumbar
erector spinae. Surface electrodes (3M Red Dot) were placed
over the belly of each muscle, Each distinct phase of the massage
was segmented into a period of interest for processing resulting
in 14 distinct periods for each of the two conditions (chair and
table). The phases characterize a change in massage technique.
The integrated EMG (iEMG) was used to quantify the amplitude
of the signals and used for comparison. A general linear model
(GLM) analysis of variance (ANOVA) was used to compare
differences across subjects, conditions and periods.The significance
level was set to p<0.05.

RESULTS: It was found that there were significant variations
across subjects in terms of the EMG activity. It was also found
that the EMG activity levels changed across each of the 14 periods
for both the chair and table conditions. Interestingly, it was also
found that there were significant differences in the muscle activity
over the |14 periods between the chair and table condition for
four muscles; the anterior deltoid (p=0.000), extensor carpi
radialis (p=0.011), upper trapezius (p=0.009), and the lateral
triceps (p=0.006). Overall there were higher EMG activity levels
for these four muscles during the chair condition compared to
the table condition.

CONCLUSIONS: This preliminary data shows that there are
differences in muscle activity of the upper limb of massage
therapists between two work positions. The indication that during
the chair position there is significantly higher EMG activity suggests
that further investigation be done to determine the impact on
overall work health and fatigue.

A BIOFEEDBACK SYSTEM FOR PHYSICAL
REEDUCATION TO AVOID MOVEMENTS
CAUSING LOW BACK PAIN

Thorsen R', Schopman N'2, Pigini L', Ferrarin M'

1) CBI-Fond. Don Gnocchi, ltaly

2) Univ. Twente,The Netherlands

3) EPM-Fond. Don Gnocchi, Italy

AIMS: Low back pain is often the consequence of a habitual
posture leading to repetitive overloading of the spine.To design
a tool for the postural re-education of people, being treated for
low back pain, 2 wearable biofeedback system is being developed
and should help the user to perform movements that complies
with standards for manual handling [ISO |1228-1, "Ergonomics-
Manual Handling. Part| Lifting and carrying"].

METHODS: The system consists of a control unit, connected
to accelerometers and EMG electrodes which are placed on the
back of the subject. The unit sounds an alarm when the subject
makes movements that potentially can cause injury to the back,
such as lifting and moving heavy objects.Two accelerometers are
used to measure the inclination in degrees, with respect to the
gravity and thereby estimate the curvature of the lumbar part of
the spine. Also the EMG signal is used as an indication for the
load and imbalance of the back muscles.

RESULTS: A preliminary study indicates the importance of
avoiding bending the back while lifting, and twisting the spine
while moving heavy objects. Results from different correct and
incorrect postures of healthy subjects will be presented. A
comparison with an optoelectronic movement analysis system
(SMART, BTS spa) has demonstrated that a rough estimation of
the curvature and inclination of the back is possible with two
accelerometers for a 2 seconds lifting movement with an error

2I6|

less than 6° for the lumbar accelerometer and 14° for the
accelerometer on the level of inferior scapulza. A rule based
approach is to be implemented and tested, having user settable
thresholds for back curvature during lifting and sitting.

CONCLUSIONS: Results demonstrate that with a minimal set
of accelerometers and EMG channels, which can be processed
digitally, the device sounds an alarm when the subject has
performed movements classified as potentially harmful.

Angles Straight Back Flexion, 4,1 kg box, Accelerometer and Smart
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Angles calculated from accelerometers and SMART system.
Accelerometers were placed of the level of the inferior scapula and
§2/3.The performed movement was flexion with a straight back
and lifting a 4.1 kg box

EFFECTS AND MECHANISMS OF
MYOFEEDBACK TRAINING IN FEMALES
WITH WORK-RELATED NECK-SHOULDER
COMPLAINTS

Voerman GE', Sandsjo L2, Vollenbroek-Hutten MMR',
Larsman P2, Kadefors R?, Hermens HJ'

1) Roessingh Research and Development, Enschede, The Netherlands
2) National Institute for Working Life, Goteborg, Sweden

AIMS: Prognostic cohort studies in patients with neck-shoulder
pain related to work (WMSD) or a trauma (WAD; Whiplash
Associated Disorder) demonstrate that ambulant myofeedback
treatment (Mfb) based on the Cinderella principle may be
beneficial. Pain intensity, disability, and muscle activation levels
decrease whereas muscle relaxation increases after 4-weeks of
Mfb. However, these studies were characterised by limited power,
short follow-up, absence of control groups and a lack of options
to enable evaluation of the underlying working mechanism of
Mfb.Therefore,a Randomised Controlled Trial was performed to
further explore the effects of and mechanisms behind Mfb.
METHODS: Seventy-nine female computer workers reporting
work-related complaints in the neck-shoulder region were
recruited (mean age 51£5.7y; height 1.67+6.5m; weight 70| Okg).
Participants were randomly assigned to either a Mfb or an
Ergonomic counselling (EC) group. In both groups, subjects
received four weeks of treatment during which they were visited
at their work place by a therapist once a week. The ergonomical
aspects of the work place were evaluated during the first visit
and possible improvements were discussed. The remainder visits
consisted of further discussions on ergonomical aspects, last week
activities, and discomfort scores using a standard manual. Subjects
assigned to the Mfb group received additional myofeedback trai-
ning and the results of this training were discussed during the
weekly visits at the work place.
Measurements prior to (Tr) immediately after 4-weeks treatment
(T2), and at 3 and 6 months follow-up (T3 and T4), focused on
ain intensity in neck, shoulders and upper back, and disability.
pper trapezius muscle activation patterns were assessed using
sEMG during rest and computer-related tasks. Coping strategies
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TEST . Further, after repetitive and stressful working periods the
same test revealed fatigue for the MYAL group (increase in RMS
and decrease in MPF) while in the CON group only a decrease
in MPF was seen. In combination the test contractions allow to
separate between groups of workers with and without myalgia.

Mean (S0 values RIS i RMS slope MPF ini MPF slope

(V) (pVs’) {Hz) {Hz's" )
TEST1 COMN (n=6) 25 (%) 0020 (0072) 92(10) 0038 {0083
TEST2 COM (n=§) 4 (11) 0009 (0030 90(10) -0 059" (0 054)
TEST1 MYAL {n=14) 33(14) 0080° (0 070Q) 79(10) -0033 (0 062)
TEST2 MYAL n=14) 37 (13) 0080" (0.068) 78 (9) -0 050" {0 043)

[1] Blangsted AK, Sjogaard G, Madeleine P, Olsen HB and Sogaard
K. Voluntary low-force contraction elicits prolonged low-
frequency fatigue and changes in surface electromyography and
mechanomyography. | Electromyogr Kinesiol 2005: |138-148,
2004,

[2] Mathiassen SE,Winkel | and Higg GM. Normalization of surface
EMG amplitude from the upper trapezius muscle in ergonomic
studies - A review. ] Electromyogr Kinesiol 5: 197-226, 1995.
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The goal of this study was to determine the relationship between
psychological symptoms and occupational exposure to
electromagnetic field among workers at HighVoltage Substations.
METHOD: Sampling included 103 workers exposed to
electromagnetic fields. The prevalence of psychological symptoms
was evaluated among electrical workers and the SCL90-R
questioner completed during an interview. The control group
was not occupationally exposed to electromagnetic fields or not
residence of transmission line.

RESULTS: This study indicates increased symptoms including
depression; anxiety, hostility, paranoia, interpersonal-sensitivity,
and obsession-compulsion were observed among exposed
worlers. A significant relationship was observed between the
exposure of electromagnetic field and psychological symptoms.
CONCLUSION: Exposure to electromagnetic field increased
the risk of disorders in susceptible workers. For mental disorders,
especially depression, the cognitive therapy is suggested.

Key words: Psychology, Electromagnetic fields, and Occupational
Exposure.
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LOCALIZATION OF INNERVATION
ZONES IN FOREARM EXTENSOR
MUSCLES. A METHODOLOGICAL STUDY

Signorino M, Mandrile F, Rainoldi A
LISiN, Department of Electronics, Politecnico di Torino, Torino, Italy

AIMS: This study provides information about the localization of
innervation zones (IZs) in extensor digitorum communis (EDC),
extensor carpi ulnaris (ECU), extensor carpi radialis (ECR) muscles
and about the quality of surface electromyographic (sEMG) signals
detected from them. Since these muscles are involved in 2 number
of work-related neuromuscular disorders, it is of interest to
standardize the procedure for sEMG electrode positioning, in
order to extract accurate and repeatable estimates of signal
amplitude, spectral variables and muscle fibres conduction velocity
C

METHODS: Eight healthy subjects (4 F 4 M), aged 27.7+4.4
years (meantSD), participated in the study. Subjects’ skin was
prepared by gentle local abrasion using abrasive paste and was
cleaned with water prior to application of surface electrodes, in
order to minimize skin impedance. Subjects were asked to sit on
a chair with back erected, the forearm on a table laying in com-
plete pronation, and the elbow flexed at 90°. Reference lines
were drawn on subjects' skin on the basis of anatomical landmarks
to properly localize the muscle: lateral epicondyle - centre of the
wrist (EDC), lateral epicondyle - top of the pisiform bone (ECU),
lateral epicondyle - junction between the bases of the first and
the second metacarpal bone (ECR). Myoelectric signals were
detected from each muscle during selective contractions, using
16 electrode linear arrays with decreasing inter-electrode distance
(IED: 10 mm, 5 mm, 2.5 mm), placed parallel to reference lines
(that is to fibre direction). After a first acquisition with the 10
mm IED array, exactly on the same forearm zone, the 5 mm IED
array was applied two times, then the 2.5 mm |ED array was
applied four times (overall, seven recordings for each muscle of
each subject). The use of this three arrays allowed to get
subsequent zooms of the first recording to localize IZs by visual
analysis of raw signals. The cross-correlation coefficient (CC, %)
between consecutive double differential signals was adopted as
a measure of quality of CV estimate. Each signal triplet among
those acquired with arrays of 5 mm and 2.5 mm |ED was classified
as follows (being | the best class): ) 2<CV<8 m/s and 75<CC<100,
Il) 2<CV<8 m/s and 60<CC<75, Ill) 8<CV<I2 m/s and
60<CC<I100. For each of the three muscles and each subject,
the best signal triplet was selected to provide the CV value.

RESULTS: At least two |Zs were detected in ECR muscle, three
IZs both in EDC and in ECU muscle.The most recurrent |Z for
each muscle was selected and called principal IZ (plZ). All muscles
showed a large inter-subject variability of pIZ position. The best
triplet was found in class | for the three muscles in almost all
subjects. In one single case (ECR, 5 mm [ED array) it was found
in class lll. The plZ of each muscle was localized (mean+SD) at

45.7+7.2% of EDC reference line length, at 50.1+6.3% of ECU
reference line length, and at 27.7+7.0% of ECR reference line
length. EDC best acquisition zone was often found distally with
respect to plZ, ECR best acquisition zone often found proximally
with respect to plZ, whereas ECU best acquisition zone can be
localized either proximally or distally with respect to plZ. On
the base of triplet classification and inter-subject variability of
plZ position it was possible to order the three muscles (starting
from the best one) as follows: EDC, ECU, ECR. CV estimate
(averaged between subjects and muscles) was found equal to
4.610.8 m/s.

CONCLUSIONS: If arrays are properly placed on forearm
extensor muscles, it is possible to obtain reliable CV estimates
(CC>75%) both with a 5 mm IED and a 2.5 mm IED, especially
for EDC muscle. It is not possible to give exact references about
best electrode location zone for any of the three muscles for
different subjects.

T20.P05

SEMG RECORDINGS FROM THE
FOREARM MUSCLES DURING ISOMETRIC
CONTRACTIONS AT DIFFERENT EFFORT
LEVELS

Signorino M, Mandrile F, Rainoldi A

LISiN, Department of Electronics, Politecnico di Torino, Torina, Italy

AIMS: This study provides information about muscle activation
at different levels of effort and myoelectric manifestations of fatigue
during isometric contractions of the extensor carpi radialis (ECR),
the extensor digitorum communis (EDC) and the extensor carpi
ulnaris (ECU). Amplitude and spectral variables of surface
electromyographic (sEMG) signals were studied.

METHODS: Ten healthy male subjects, aged 28.7+3.5 years
(mean+SD), participated in the study. The procedure for optimal
electrode positioning followed the findings described in [1]. Each
muscle was firstly investigated during a selective contraction:
signals were acquired with an eight electrode linear array (5 mm
inter-electrode distance, |[ED) placed parallel to muscle reference
line (that is to fibre direction). The recording location where
signals provided conduction velocity (CV) in the range 2-8 m/s
and the highest correlation coefficient (CC) (not lower than 60%)
was considered as the optimum recording location for the selected
muscle. On each of these zones an adhesive linear array with
eight electrodes (5 mm |ED) was then applied. Each subject was
asked to exert two isometric wrist extensions without lateral
rotation while keeping the fingers relaxed, in order to avoid
activation of finger extensor muscles. Visual feedback of the
exerted torque level was provided. Firstly, the subject was asked
to extend his wrist according to an increasing step-wise torque
profile: 10%, 20%, 40%, 50% and 80% of maximum voluntary
contraction (MVC), with each step lasting 3 s. After three minutes
of rest the subject was asked to extend his wrist at 50% MVC
constant torque and to sustain that level up to exhaustion.
Average rectified value (ARV), mean power frequency of the EMG
signal spectrum (MNF) and muscle fibre CV were estimated.
RESULTS: During both the step-wise and the endurance
contractions, ARV relative contribution of EDC to wrist extension
decreased with respect to the ARV of ECR and ECU muscles. In
the endurance contraction EDC muscle showed a significantly
greater value of CV with respect to ECU (p<0.03) and ECR
(p=0.056). Rates of change of ARV, MNF and CV were computed
to study myoelectric manifestations of fatigue. ECR showed greater
amplitude and spectral changes with respect to EDC and ECU.
In all the three muscles ARV values at the 50% MVC step were
found greater than ARV values estimated at the beginning of the
endurance contraction. ECR CV value at the 50% MVC step was
found smaller than CV value estimated during the endurance
contraction at the same time (nine seconds after the beginning).
CONCLUSIONS: In both contraction modalities an unbalanced
sharing of the load among the three muscles and a greater
fatigability of ECR with respect to EDC and ECU were observed.
Within the step-wise contractions, the more the torque level
increases the more ECR and ECU muscles are involved, whereas
within endurance contractions ECR activation level is greater
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The Birth of ISEK

During the International Congress of Anatomy in the Rhein-
Maine-Halle,Wiesbaden, Germany in the Summer of 1965, several
anatomists gathered for a luncheon to discuss the organization
of a small society in electrophysiological kinesiology. They were
J.V. Basmajian of Canada, S. Carlsee and B. Jonsson of Sweden,
M.A. MacConaill of Ireland, and . Pauly and L. Scheving of the
USA. On that date, on August 13,1965, this group agreed to
found ISEK, the International Society of Electrophysiological
Kinesiology. There and then Dr. Scheving took a photograph of
the birth of ISEK which appeared on the cover of the June 1973
Newsletter.

Dr. Basmajian volunteered to gather a list of persons to invite as
charter members. With the help of the founding group, his list
had, by November 1967, grown to 23| scientists in 21 countries.

The First Business Meeting

At the Biomechanics Symposium in Zurich, August 22, 1966,
some 25 of the members were available for a business meeting.
They decided on a more formal structure and authorized an
interim executive board consisting of |. Basmajian (President), B.
Jonsson (Secretary), and S. Carlsee (Treasurer). The other
members of the board included J.E. Pauly, M. Hebbelink (Belgium)
and T. Tokizane (Japan). J. Basmajian, as interim president was
asked to organize a first international meeting in Montreal, Ca-
nada, in 1968 and to prepare plans for a formal society. Later T.
Simard was recruited to assist as local program organizer, and,
having moved to Montreal, H. Ladd also began to work on the
conference.

The First ISEK Conference

The | st International Meeting of ISEK took place in the Queen
Elizabeth Hotel in Montreal, August 24-25,1968, More than 70
members participated. During the two days, 30 scientific papers
were presented. Most of them were published as Proceedings of
the Meeting in a separate volume of the Journal of
Electromyography and Clinical Neurophysiology.

On August 25, the first official Business Meeting of ISEK was held
with about 50 members present. The following subjects were
discussed during that meeting.

| .Election of the council

2.The “Constitution and Rules of ISEK™ were adopted at the
meeting

3.1t was suggested by W.D. Mcleod (Canada) that ISEK should
organize a “Committee for Standards and Definitions”. W. D.
McLeod was asked to be the chairman of such a committee
4.E. R.Tichauer (USA) suggested that ISEK would try to coope-
rate with other organizations relating to electromyography,
biomechanics and kinesiology. The suggestion was unanimously
adopted

The first regularly elected council of ISEK (for four years) was:
J.V. Basmajian (President), J. Joseph (Vice President), B. Jonsson
(Secretary),S.Carlspe (Treasurer), F. Buchthal (Denmark),V.Janda
(Czechoslovakia), J.E. Pauly (USA), N.E.). Rosselle (Publications
Secretary) (Belgium), T.Tokizane.

ISEK Report on EMG Standards

After many years of debate on EMG standards and units, in
August of 1980, ISEK published a long needed report on “Units,
Terms, and Standards in the Reporting of EMG Research”. This
publication is now being reviewed with an updated expected in
the near future.

The Journal of Electromyography and Kinesiology

At the beginning of 1993 the edition of Journal of Electro-
myography and Kinesiology was entrusted to Butterworth-
Heinemann.The editors were from that time on Toshio Moritani,
Moshe Solomonow and WillemienWallinga. The journal appeared
regularly, 4 issues per year. ISEK encourages membership and its
publications, newsletter and journal seek to provide a medium
whereby the international community can exchange ideas and
scientific information. The world wide distribution of members
sharing the common bond of scientific advancement and teaching
of electrophysiology, biomechanics and kinesiology provides a
tremendous potential for the exchange of meaningful information.
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