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Significant movement-induced gain changes in H reflexes have been observed in

soleus muscle following passive movement of the lower limb. Hypotheses from these

concepts were tested on magnitudes of H reflexes in tonically contracted tibialis

anterior. From eleven subjects at rates of 20 and 60 r.p.m. passive leg movement,

statistically significant attenuation from controls and phasic modulation

occurred. The results make more general the conclusions from soleus H reflexes.

However, the functional effect should be much smaller, as tibialis anterior H

reflexes are smaller compared to those in soleus.
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We examined ventilatory response during passive walking-like exercise in the

standing posture in complete spinal cord-injured humans and found that

ventilatory equivalent for O(2) uptake, which would be related to the sensation

of breathlessness, was lower during passive exercise than during quiet standing.
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OBJECTIVE: Comparison of cycling interventions to reduce spastic muscle tone

increase in patients with spinal cord injury.

SETTING: Neuroprosthetic outpatient clinic in a university hospital.

METHODS: Five patients with spinal cord injury took part in a crossover study in 

which the lower limbs (1) were stimulated by functional neuromuscular electrical 

stimulation (FES) to induce leg cycling movements and (2) were passively moved by

an ergometer machine. Patients sat in a comfortable chair fastened to the

ergometer while FES was done to induce leg cycling (active session). During the

passive leg movement session the ergometer moved their legs for the same period

of time at the same velocity and frequency.

MAIN OUTCOME MEASURES: The change in spastic muscle tone increase before and

after each training session was tested with the modified Ashworth Scale and the

pendulum test of spasticity (relaxation index and peak velocity).

RESULTS: The averaged data of the relaxation index increased after FES by about

68%. Compared with the slight increase after the passive movement training of

12%, this is statistically significant (P = 0.01). Peak velocity increased after 

FES by around 50%, while it was nearly unchanged after the passive intervention

(1%); this is also significant (P = 0.01). This was similar with the peak

velocity and the modified Ashworth Scale.

CONCLUSION: The study presents further interesting aspects of the usefulness of

FES in patients with spinal cord injury to reduce spastic muscle tone.
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We used a novel movement transition technique to look for evidence of a rapid

onset drive to breathe related to the active component of exercise in humans. Ten

volunteers performed the following transitions in a specially designed tandem

exercise chair apparatus: rest to passive movement, passive to active movement,

and rest to active movement. The transition from rest to active exercise was

accompanied by an immediate increase in ventilation, as was the transition from

rest to passive leg movement (Delta = 6.06 +/- 1.09 l min(-1), p < 0.001 and

Delta = 3.30 +/- 0.57 l min(-1), p = 0.002, respectively). When subjects actively

assumed the leg movements, ventilation again increased immediately and

significantly (Delta = 2.55 +/- 0.52 l min(-1), p = 0.032). Ventilation at the

first point of active exercise was the same when started either from rest or from

a background of passive leg movement (p = 1.00). We conclude that the use of a

transition from passive to active leg movements in humans recruits a ventilatory 

drive related to the active component of exercise, and this can be discerned as a

rapid increase in breathing.
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PURPOSE: Even in the paralyzed lower limb muscle, EMG activity can be induced by 

imposing passive leg movement in standing posture in persons with spinal cord

injury (SCI). The purpose of the present study was to ascertain whether the

oxygenation level of the paralyzed lower limb muscle covaried with the muscle EMG

activity during imposed passive leg movement.

METHODS: Six motor-complete SCI subjects and four neurologically normal controls 

were placed on a gait-training apparatus that enabled the SCI subjects to stand

and move their legs passively. After a 1-min resting stage, consecutive passive

alternate leg movements were performed at different frequencies (0.8, 1, 1.2, and

1 Hz, for 3 min at each stage). To obtain postexercise data, subjects were kept

in a standing posture for 5 min after passive movement ceased. The EMG activity

and concentration changes in the oxygenated (oxy-) and deoxygenated hemoglobin

(Hb) (deoxy-Hb) were continuously measured using near-infrared spectroscopy

(NIRS) from the gastrocnemius muscle.

RESULTS: In all SCI subjects, muscle EMG activity was observed during passive leg

movement. The oxy-Hb level gradually increased, whereas the deoxy-Hb decreased,

and these changes were independent of the total Hb changes. In the recovery

stage, the total Hb level was found to exceed the preexercise level. In contrast 

to the SCI patients, the normal subjects showed neither EMG activity nor changes 

in oxy- or deoxy-Hb.

CONCLUSION: The present results demonstrate that passive leg movement can induce 

not only muscular activity but also alteration of muscle oxygenation level in the

paralyzed lower leg. Particularly, induced muscular activity seems to correlate

with increased perfusion of the muscle.

PMID: 15947714  [PubMed - indexed for MEDLINE]
6. J Neurophysiol. 2005 Feb;93(2):777-85. Epub 2004 Sep 22.

Alternate leg movement amplifies locomotor-like muscle activity in spinal cord

injured persons.

Kawashima N, Nozaki D, Abe MO, Akai M, Nakazawa K.

Author information: 

Department of Rehabilitation for Movement Functions, Research Institute of

National Rehabilitation Center for Persons with Disabilities, 4-1 Namiki,

Tokorozawa, Saitama 359-8555, Japan. nori@rehab.go.jp

It is now well recognized that muscle activity can be induced even in the

paralyzed lower limb muscles of persons with spinal cord injury (SCI) by imposing

locomotion-like movements on both of their legs. Although the significant role of

the afferent input related to hip joint movement and body load has been

emphasized considerably in previous studies, the contribution of the "alternate" 

leg movement pattern has not been fully investigated. This study was designed to 

investigate to what extent the alternate leg movement influenced this

"locomotor-like" muscle activity. The knee-locked leg swing movement was imposed 

on 10 complete SCI subjects using a gait training apparatus. The following three 

different experimental conditions were adopted: 1) bilateral alternate leg

movement, 2) unilateral leg movement, and 3) bilateral synchronous (in-phase) leg

movement. In all experimental conditions, the passive leg movement induced EMG

activity in the soleus and medial head of the gastrocnemius muscles in all SCI

subjects and in the biceps femoris muscle in 8 of 10 SCI subjects. On the other

hand, the EMG activity was not observed in the tibialis anterior and rectus

femoris muscles. The EMG level of these activated muscles, as quantified by

integrating the rectified EMG activity recorded from the right leg, was

significantly larger for bilateral alternate leg movement than for unilateral and

bilateral synchronous movements, although the right hip and ankle joint movements

were identical in all experimental conditions. In addition, the difference in the

pattern of the load applied to the leg among conditions was unable to explain the

enhancement of EMG activity in the bilateral alternate leg movement condition.

These results suggest that the sensory information generated by alternate leg

movements plays a substantial role in amplifying the induced locomotor-like

muscle activity in the lower limbs.
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OBJECTIVE: This study was designed to characterize the rudimentary residual

lower-limb motor control that can exist in clinically paralyzed

spinal-cord-injured individuals.

METHODS: Sixty-seven paralyzed spinal-cord-injured subjects were studied using

surface electromyography recorded from muscles of the lower limbs and analyzed

for responses to a rigidly administered protocol of reinforcement maneuvers,

voluntary movement attempts, vibration, or the ability to volitionally suppress

withdrawal evoked by plantar surface stimulation.

RESULTS: Markers for the subclinical discomplete motor syndrome were found in 64%

of the subjects. The tonic vibration response was recorded in 37%, volitional

plantar surface stimulation response suppression in 27%, and reinforcement

maneuver responses in 6% of the subjects. Three subjects, 4%, produced reliable

but very low amplitude surface electromyography during the voluntary movement

segment of the protocol. Surface electromyography recorded during passive leg

movement was related to Ashworth scores as was the tonic vibration response

marker (P < 0.05).

CONCLUSIONS: Multimuscle surface electromyography patterns recorded during a

rigidly administered protocol of motor tasks can be used to differentiate between

clinically paralyzed spinal-cord-injured individuals using subclinical motor

output to identify the translesional neural connections that remain available for

intervention testing and treatment planning after spinal cord injury.
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Feedback from muscles stimulates ventilation at the onset of passive movement. We

hypothesized that central neural activity via a cognitive task source would

interact with afferent feedback, and we tested this hypothesis by examining the

fast changes in ventilation at the transition from rest to passive leg movement, 

under two conditions: 1) no task and 2) solving a computer-based puzzle. Resting 

breathing was greater in condition 2 than in condition 1, evidenced by an

increase in mean +/- SE breathing frequency (18.2 +/- 1.1 vs. 15.0 +/- 1.2

breaths/min, P = 0.004) and ventilation (10.93 +/- 1.16 vs. 9.11 +/- 1.17 l/min, 

P < 0.001). In condition 1, the onset of passive movement produced a fast

increase in mean +/- SE breathing frequency (change of 2.9 +/- 0.4 breaths/min, P

< 0.001), tidal volume (change of 233 +/- 95 ml, P < 0.001), and ventilation

(change of 6.00 +/- 1.76 l/min, P < 0.001). However, in condition 2, the onset of

passive movement only produced a fast increase in mean +/- SE breathing frequency

(change of 1.3 +/- 0.4 breaths/min, P = 0.045), significantly smaller than in

condition 1 (P = 0.007). These findings provide evidence for an interaction

between central neural cognitive activity and the afferent feedback mechanism,

and we conclude that the performance of a cognitive task suppresses the

respiratory response to passive movement.
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(Full text is available at http://www.manu.edu.mk/prilozi).INTRODUCTION: Systemic

postoperative analgesia is inefficient in most patients with hip fracture, which 

is the reason for pain, especially during leg movement. Peripheral and plexus

nerve blocks are an efficient option for postoperative pain relief. The aim of

this study was to compare the effect and duration of continuous FNB versus a

single FIC block as a postoperative analgesia in patients with hip fracture.

METHODS: Sixty patients with hip fracture were included and were randomly

assigned to two groups of 30 patients: FNB group - patients with continuous

femoral nerve block; and FIC group -patients with a single fascia iliaca

compartment block. In all patients, pain intensity was measured at rest and in

passive leg movement by using VDS (0-4) at several intervals: 1, 2, 12, 24, 36

and 48 hours after intervention. The amount of supplemental analgesia was

measured, together with the time when the patient needed it for the first time,

as well as the side effects.

RESULTS: The values of VDS were significantly lower in patients with FNB block

versus patients with FIC block in rest and movement at the 24-hour intervals

(46.67% vs 0% felt moderate pain), after 36 hours (43.33% vs 0% felt moderate

pain) and 48 hours after intervention (46.67% vs 3.33% felt moderate to severe

pain) for p < 0.05. Patients with FNB block received a significantly lower amount

of supplemental analgesia, 23.3% of the FNB group vs 50% of the FIC group (p <

0.05). Registered side effects were were nausea, dizziness and sedation, and they

were statistically significantly more frequent in the FIC group (p < 0.05).

CONCLUSION: Pain relief in the postoperative period was superior in the FNB group

versus the FIC group at rest and in movement in patients with hip fracture. Key

words: postoperative analgesia, regional anaesthesia, fascia iliaca compartment

block, femoral nerve block, hip fracture.
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