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Table 1 Differential diagnosis of dropped head syndrome.

Amyotrophic lateral sclerosis/Spinal progressive muscular atrophy
Multiple system atrophy

Parkinson disease/Parkinsonism

Cervical spondylosis

Chronic inflammatory demyelinating polyneuropathy
Myasthenia gravis

Polymyositis/Inclusion body myositis
Hypothyroidism

Hyperparathyroidism

Carnitine deficiency

Hypokalemic myopathy

Facioscapulohumeral muscular dystrophy

Myotonic dystrophy

Myopathy isolated in cervical region

Congenital myopathy

The table is cited and modified from reference 6.
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Muscular
bulging

Fig. 1 Muscular bulging.
Pictures of case 4 and case 6 were modified from reference 12.

Marking

scapula

Fig. 2 Identification of bulging muscle.
We put a coin on the bulging muscle. With whole body CT, the muscle was identified as the levator scapulae muscle
originating from the transverse process and ending on the superior angle of the scapula on the right side (shown with
star <>).
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Fig. 3 Surface EMG recording of all cases.

Surface EMGs were recorded for 10 sec in the standing position for all cases. Sensitivities of all channels were same. The pattern
was identical in all cases even with different diagnoses. Tonic activities were seen mainly in extensor muscles. Case 15 showed
artifacts due to a cardiac pacemaker. Abbreviations of muscles: Trapez; Trapezius, SCM; Sternoclaidomastoideus, LevSca; Levator
Scapulae, THES; Erector spinae in the thorax, LumES; Erector spinae in the lumbar.
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Fig. 4 Change of EMG activities during tilting table test.

Activities of extensor muscles were enhanced in the standing posture (i.e. 60, 80, 90 degrees). However, these activities decreased
at 45 degrees. The activities of SCMs increased at 30 degrees and 0 degree, which suggested increased stretch reflex due to the
weight of the head acting on the secondarily shortened flexor muscles.
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Fig. 5 Reciprocal innervation among cervical muscles.
The figure was recorded in the sitting position. The patient (case 16) extended and flexed his head against the examiner. In
extension, LevSca worked as an extensor, like Trapez. In flexion, EMG activities of these extensor muscles decreased, showing the

existence of reciprocal innervation. Trap U=Descending part of trapezius, Trap M=Transverse part of trapezius, Other
abbreviations are the same as in Fig. 3.

case 7 case 11

i

case 15 o cse 16

Fig. 6 Effect of physiotherapy.
The changes of posture, before (left) and after (right) physiotherapy, were shown with pictures taken during EMG recording for six
cases. Case 11 was shown only the picture after physiotherapy. Pictures of case 1 and case 7 were referred from reference 12.
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1. | <— Suboccipital region

<— Sacrum

Fig. 7 Effect on alignment of spine.
Sagittal views of the spine before (1) and four months after the start
of physiotherapy (2) were recorded with Spinal Mouse® in case 1.
Physiotherapy was given seven times during this period. The figure
was modified from reference 12.
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Abstract

Pathophysiological analysis of dropped head syndrome caused by various diagnoses
—Based on surface EMG findings and responses to physiotherapy—

Hsin-Ni LIN, Ph.D.”, Masanori Nagaoka, M.D., Ph.D.?, Yasuko Hayashi, M.D.” and Ikuho Yonezawa, M.D., Ph.D."”

YDepartment of Orthopaedics, Juntendo University Graduate School
“Department of Rehabilitation Medicine, Juntendo University Graduate School

Dropped head syndrome is seen in various diseases. We investigated its pathophysiological mechanisms with
physical and radiological examination, surface EMG and responses to physiotherapy. Subjects had dropped head as a
complaint, but their primary diagnoses were various. We investigated 16 cases: 5 cases of Parkinson disease, 5 cases of
multiple system atrophy predominant parkinsonism, 3 cases of cervical spondylosis and 3 cases with other diagnoses. We
found that patients had common findings such as bulging of cervical muscles, and tonic EMG activities mainly in the
extensors in the sitting and standing position, but in the flexors of the neck only in the supine position. Of the 16 cases,
14 were treated with physiotherapy to improve the alignment of the pelvis and whole vertebral column; 6 of the 14 cases
(63%) showed remarkable improvement. We conclude that the primary reason of dropped head syndrome is unknown in
Parkinson disease and cervical spondylosis, but also that many of the patients have secondary changes in alignment of
the skeletomuscular system which could be treated with physiotherapy.

(Clin Neurol 2013;53:430-438)
Key words: dropped head syndrome, physiotherapy, postural abnormalities, surface electromyogram




