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ºŸâªÉ«¬„π¿“«–«‘°ƒµ‘∑’Ë¡’ªí≠À“°“√ÕàÕπ·√ß ‚¥¬‡©æ“–°“√ÕàÕπ·√ß∑’Ë∑”„ÀâºŸâªÉ«¬µâÕß„™â‡§√◊ËÕß™à«¬À“¬„®
π—ÈπÕ“®‡°‘¥‚√§∑“ß°“¬µà“ßÊ ‡™àπ ‚√§∑“ß√–∫∫°“√À“¬„®‡ÕßÀ√◊Õ‚√§∑“ß√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥·≈–‚√§„π
√–∫∫Õ◊Ëπ Õ¬à“ß‰√°Áµ“¡ ‚√§∑“ß√–∫∫ª√– “∑‚¥¬‡©æ“–‚√§∑’Ë‡°’Ë¬«°—∫ Neuromuscular system ‡ªìπªí≠À“
Àπ÷Ëß∑’Ë∑”„ÀâºŸâªÉ«¬¡’Õ“°“√ÕàÕπ·√ß∑—Ë«‰ª ·≈–/À√◊Õ‰¡à “¡“√∂À“¬„®‡Õß‰¥â ·≈–„π∫“ß§√—Èßªí≠À“°“√À“¬„®Õ“®
‡ªìπªí≠À“‡¥àπ‚¥¬∑’Ë°“√ÕàÕπ·√ß∑—Ë«‰ª‰¡à™—¥‡®π ∑”„Àâ‡ªìπªí≠À“„π°“√«‘π‘®©—¬·≈–¥Ÿ·≈√—°…“ „π∑’Ëπ’È®–‰¥â°≈à“«
∂÷ß§«“¡√Ÿâæ◊Èπ∞“π·π«∑“ß°“√«‘π‘®©—¬·π«∑“ß°“√ª√–‡¡‘π‚√§∑“ß neuromuscular ∑’Ë‡ªìπªí≠À“„πÀÕºŸâªÉ«¬«‘°ƒµ‘
·≈–®–‰¥â¬°µ—«Õ¬à“ß‚√§∫“ß‚√§∑’Ëæ∫∫àÕ¬À√◊ÕÕ“®‡ªìπªí≠À“„π°“√¥Ÿ·≈√—°…“

1. °“¬«‘¿“§·≈– √’√«‘∑¬“¢Õß Motor Unit ·≈– Respiratory muscle
Motor Unit ‡ªìπ à«πª√–°Õ∫„π°“√§«∫§ÿ¡°“√∑”ß“π¢Õß√–∫∫ Neuromuscular system ª√–°Õ∫

¥â«¬ anterior horn cell, axon (nerve), neuromuscular junction ·≈– muscle fibers „π°“√§«∫§ÿ¡
°“√‡§≈◊ËÕπ‰À« à«π¢Õß Motor unit ∑”ß“π„π≈—°…≥–¢Õß lower motor neuron level ´÷Ëß¡’°“√§«∫§ÿ¡“®“°
 ¡Õß à«πµà“ßÊ ‰¥â·°à motor cortex, corticospinal tract, basal ganglion cerebellum ·≈– reflex arch
µà“ßÊ „π brainstem ·≈– spinal cord §«“¡º‘¥ª°µ‘„π‚§√ß √â“ß·≈–  √’√–«‘∑¬“„πµ”·Àπàßµà“ßÊ ‡À≈à“π’È
∑”„Àâ‡°‘¥Õ“°“√ÕàÕπ·√ßÀ√◊Õ°“√‡§≈◊ËÕπ‰À«∑’Ëº‘¥ª°µ‘‰¥â

Respiratory muscle °≈â“¡‡π◊ÈÕ∑’Ë§«∫§ÿ¡‡°’Ë¬«°—∫°“√À“¬„® ª√–°Õ∫¥â«¬

- Inspiration ́ ÷Ëß¡’ diaphragm ‡ªìπ°≈â“¡‡π◊ÈÕÀ≈—°„π°“√À“¬„®‡¢â“ ‚¥¬¡’°≈â“¡‡π◊ÈÕ external in-
tercostal ·≈– paraspinal muscle ‡ªìπµ—«™à«¬ πÕ°®“°π’È¬—ß¡’ accessory inspiratory muscle
(scalene ·≈– sternocleidomastoid) ‡ªìπµ—«‡ √‘¡

- Expiration ‡ªìπª√“°Ø°“√≥å∑’Ë‡°‘¥¢÷Èπµ“¡¡“·≈– à«π„À≠à‡ªìπ passive process ‚¥¬¡’ inter-
nal intercostal ·≈– abdominal muscle ™à«¬‡ √‘¡
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°“√∑”ß“π§«∫§ÿ¡°“√À“¬„®¢Õß°≈â“¡‡π◊ÈÕ‡À≈à“π’È §«∫§ÿ¡‚¥¬ input ®“°√–¥—∫ Ÿß¢÷Èπ‰ª (supraspinal
level) ·≈–√–¥—∫‰¢ —πÀ≈—ß (segmental level) ‚¥¬°â“π ¡Õß®–‡ªìπ∫√‘‡«≥À≈—°¢Õß autonomic respiratory
control ·≈– cerebral cortex ®–§ÿ¡ voluntary respiration °“√§«∫§ÿ¡‡À≈à“π’È®– àßºà“π¡“¬—ß‰¢ —πÀ≈—ß µ—«∑’Ë
«—¥§«“¡µâÕß°“√¢Õß°“√À“¬„®®–¡’∑—Èß central ·≈– peripheral chemoreceptors ·≈– airway receptors

2. ≈—°…≥–∑“ß‡«™°√√¡¢Õß√Õ¬‚√§„π Motor unit
Anterior horn cell À√◊Õ Motor neuron °“√°√–®“¬¢Õß√Õ¬‚√§„π°≈ÿà¡π’È¡—°‡ªìπ∫√‘‡«≥ spinal

cord ·≈– brainstem „π à«π¢Õß brainstem ´÷Ëß®–‡ªìπ°—∫°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ‡°’Ë¬«°—∫°“√æŸ¥°“√°≈◊π
(bulbar muscle) ·≈–¡—°®–‰¡à¡’≈—°…≥–°“√ÕàÕπ·√ß¢Õß extraocular muscle ‡¡◊ËÕ¡’°“√ÕàÕπ·√ß¢Õß
°≈â“¡‡π◊ÈÕ∑’Ë‡≈’È¬ß‚¥¬ª√– “∑ ¡Õß§Ÿà∑’Ë 7 °≈â“¡‡π◊ÈÕ orbicularis oris ¡—°®–‡ªìπ¡“°°«à“ °≈â“¡‡π◊ÈÕ orbicularis
oculi ·≈–„π°√≥’π’È¡—°¡’°“√ÕàÕπ·√ß¢Õß≈‘Èπ√à«¡¥â«¬ °“√°√–®“¬¢Õß°“√ÕàÕπ·√ßÕ“®‰¡à ¡¡“µ√ ·≈–®–¡’Õ“°“√
ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ‡°’Ë¬«°—∫°“√À“¬„®‰¥â∫àÕ¬ ‚¥¬‡©æ“– diaphragm „π∫“ß§√—ÈßÕ“®¡’Õ“°“√ÕàÕπ·√ß¢Õß
°≈â“¡‡π◊ÈÕ„π°“√À“¬„®‡¥àπ ‚¥¬¬—ß‰¡àæ∫°“√ÕàÕπ·√ß„π à«πÕ◊ËπÊ °“√µ√«®√à“ß°“¬®–æ∫°≈â“¡‡π◊ÈÕ≈’∫ ¡’ fas-
ciculation ¢Õß°≈â“¡‡π◊ÈÕ ́ ÷Ëß “¡“√∂µ√«®µ√«®·≈–¡Õß‡ÀÁπ‰¥âßà“¬∫√‘‡«≥≈‘Èπ ¡’Õ“°“√‡ªìπµ–§√‘« (cramp) ‰¥â∫àÕ¬
deep tendon reflex Õ“®ª°µ‘ À√◊Õ≈¥≈ß  „π‚√§ Amyotrophic lateral sclerosis ́ ÷Ëß¡’√Õ¬‚√§∑—Èß upper ·≈–
lower motor neuron π—Èπ deep tendon reflex Õ“®‰«¢÷Èπ ‚√§„π°≈ÿà¡π’È∑’Ëæ∫‰¥â∫àÕ¬ ‰¥â·°à Amyotrophic
lateral sclerosis, poliomyelitis, æ‘…®“° “√ª√Õ∑ ‚√§‡À≈à“π’È®–‰¡à¡’Õ“°“√∑“ß√–∫∫√—∫§«“¡√Ÿâ ÷° ·µà∂â“‡ªìπ
‚√§‰¢ —πÀ≈—ßÀ√◊Õ°â“π ¡ÕßÕ◊ËπÊ ‡™àπ syringomyelia À√◊Õ transverse myelitis, brainstem encephalitis,
spinal cord tumor ∑’Ë¡’º≈°√–∑∫µàÕ motor neuron ®–¡’Õ“°“√ÕàÕπ·√ß ·≈–Õ“®¡’Õ“°“√· ¥ßÕ◊ËπÊ ¢Õß
√Õ¬‚√§„π‰¢ —πÀ≈—ß·≈–°â“π ¡Õß√à«¡¥â«¬

Peripheral nerve °“√°√–®“¬¢Õß‚√§„π°≈ÿà¡π’ÈÕ“®¡’‰¥â∑—Èß„π spinal nerve ·≈– cranial nerve „π
cranial nerve °ÁÕ“®‡ªìπ‰¥â∑—Èß bulbar ·≈– extraocular muscles (‚¥¬‡©æ“– Guillian-Barre syndrome)
Õ“°“√ÕàÕπ·√ß®–¡’≈—°…≥– ¡¡“µ√ „π‚√§∑’Ë‡ªìπ·∫∫‡©’¬∫æ≈—π¡—°®–¡’Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ√à«¡¥â«¬ °“√µ√«®
√à“ß°“¬∑’Ë ”§—≠ πÕ°®“°Õ“°“√ÕàÕπ·√ß·≈â«®–æ∫ deep tendon reflex ≈¥≈ß  à«π fasciculation æ∫‰¥âπâÕ¬
∂â“¡’°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ∑’Ë‡≈’È¬ß‚¥¬ª√– “∑ ¡Õß§Ÿà∑’Ë 7 °“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ orbicularis oris ®–
¡“°æÕÊ °—∫°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ orbicularis oculi ‚√§„π°≈ÿà¡π’È∫“ß√“¬Õ“°“√¡’Õ“°“√·≈–Õ“°“√· ¥ß
º‘¥ª°µ‘‡°’Ë¬«°—∫√–∫∫√—∫§«“¡√Ÿâ ÷°√à«¡¥â«¬

Neuromuscular junction °“√°√–®“¬¢ÕßÕ“°“√ÕàÕπ·√ß®–‡ªìπ‰¥â∑—Èß°≈â“¡‡π◊ÈÕ·¢π¢“ bulbar muscle
·≈– extraocular muscle „π°√≥’π’È°“√ÕàÕπ·√ß®– ¡¡“µ√ ¬°‡«âπ extraocular muscle Õ“®‰¡à ¡¡“µ√
°“√ÕàÕπ·√ß¢Õß‚√§„π°≈ÿà¡π’È¡—°®–‡ªìπ°—∫°≈â“¡‡π◊ÈÕ∑’ËµâÕß∑”ß“πÕ¬à“ßµàÕ‡π◊ËÕß À√◊Õ°≈â“¡‡π◊ÈÕ∑”ß“πµâ“π·√ß‚πâ¡∂à«ß
‡™àπ ocular, jaw, tongue ·≈– neck muscle °“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ∑’Ë‡≈’È¬ß‚¥¬ª√– “∑ ¡Õß§Ÿà∑’Ë 7 ®–
‡ªìπ°—∫°≈â“¡‡π◊ÈÕ orbicularis oculi ‡¥àπ°«à“ °≈â“¡‡π◊ÈÕ orbicularis oris °≈â“¡‡π◊ÈÕÕ“®≈’∫‡π◊ËÕß®“°¢“¥°“√
‡§≈◊ËÕπ‰À« ·µà‰¡àæ∫ fasciculation „π°√≥’¢Õß Myasthenia gravis π—Èπ deep tendon reflex Õ“®ª°µ‘
À√◊Õ‰«¢÷Èπ  à«π„π Myasthenic syndrome π—Èπ deep tendon reflex ®–≈¥≈ß „π Myasthenic syndrome
´÷Ëß‡ªìπ presynaptic dysfunction ‡¡◊ËÕ¡’ voluntary repetitive muscle contraction Õ“®∑”„Àâ°≈â“¡‡π◊ÈÕ¡’
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·√ß‡æ‘Ë¡¢÷Èπ (post exercise facilitation)  à«π„π Myasthenia gravis ´÷Ëß‡ªìπ postsynaptic dysfunction π—Èπ
®–‡°‘¥°“√ÕàÕπ·√ßÀ√◊ÕÕàÕπ≈â“¡“°¢÷Èπ ‡¡◊ËÕ∑” repetitive muscle contraction (post exercise exhaustion
À√◊Õ pathologic fatigability)

Muscle °“√°√–®“¬¢Õß°“√ÕàÕπ·√ß®–¡’≈—°…≥–°“√°√–®“¬∑’ËÀ≈“°À≈“¬ °“√ÕàÕπ·√ß®–‡ªìπ·∫∫
 ¡¡“µ√ ·≈–‡ªìπ∫√‘‡«≥ proximal muscle §àÕπ¢â“ß‡¥àπ ∂â“‡ªìππ“π®–‡°‘¥ muscle atrophy ‰¥â ‚√§„π°≈ÿà¡
muscle dystrophy Õ“®¡’ pseudohypertrophy ‰¥â ‚√§„π°≈ÿà¡π’È °“√µ√«® deep tendon reflex ®–ª°µ‘
¬°‡«âπ„π√–¬–À≈—ß¢Õß‚√§ deep tendon reflex Õ“®≈¥≈ß ∂â“¡’Õ“°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ∑’Ë‡≈’È¬ß‚¥¬
ª√– “∑ ¡Õß§Ÿà∑’Ë 7 ≈—°…≥–°“√ÕàÕπ·√ß®–‡ªìπ‡À¡◊Õπ„π‚√§¢Õß Neuromuscular junction ‚√§°≈â“¡‡π◊ÈÕ®–
µ√«®‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õß√–∫∫ª√– “∑Õ◊ËπÊ √à«¡¥â«¬

3. ‚√§¢Õß Neuromuscular system ∑’Ë∑”„Àâ‡°‘¥Õ“°“√ÕàÕπ·√ß‚¥¬∑—Ë«‰ª
‚√§¢Õß Neuromuscular system ∑’Ë∑”„Àâ‡°‘¥Õ“°“√ÕàÕπ·√ß‚¥¬∑—Ë«‰ª Õ“®·¬°ÕÕ°‡ªìπ°≈ÿà¡µà“ßÊ µ“¡

≈—°…≥–°“√¥”‡π‘π‚√§‰¥â¥—ßπ’È

‚√§∑’Ë‡ªìπÕ¬à“ß‡√◊ÈÕ√—ß·≈–∑’Ë¡’Õ“°“√‡≈«≈ß‡√◊ËÕ¬Ê
- Motor  neuron disease

ë Amyotrophic lateral sclerosis

ë Spinal muscular atrophy

- Myopathy

ë Polymyositis

ë Muscle dystrophy

ë Congenital myopathy

- Heavy metal poisoning

‚√§∑’Ë‡ªìπÕ¬à“ß‡©’¬∫æ≈—π
- Poliomyelitis

- Guillian-Barre syndrome

- Porphyria

- AIDS-related polyradiculopathy

- Periodic paralysis

- Myoglobinuria

- Drug-antibiotics, anticholinesterase, curare, organophosphate

- Toxin-cobra, botulism, puffer fish

- Diphtheria
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- Tic paralysis

‚√§∑’Ë‡ªìπÊ À“¬Ê ·≈–Õ“°“√Õ“®‡ªìπ¡“°‡ªìπ√–¬–Ê À√◊Õ∫“ß§√—ÈßÕ“®¡“¥â«¬Õ“°“√ÕàÕπ·√ßÕ¬à“ß
‡©’¬∫æ≈—π‡ªìπ§√—Èß·√°

- Myasthenia gravis

- Myasthenic syndrome

- Chronic inflammatory demyelinating polyneuropathy

4. ‚√§¢Õß Neuromuscular system ∑’Ë∑”„Àâ‡°‘¥°“√À“¬„®º‘¥ª°µ‘‡ªìπÕ“°“√‡¥àπ
‚√§„πµ”·Àπàßµà“ßÊ ¢Õß motor unit ∂â“‡ªìπ¡“°·≈–√ÿπ·√ß Õ“®∑”„Àâ‡°‘¥°“√À“¬„®‰¡à‡æ’¬ßæÕ ‚√§

 à«π„À≠à„π°≈ÿà¡π’È¡—°¡’Õ“°“√ÕàÕπ·√ß∑—Ë«‰ª¢Õß°≈â“¡‡π◊ÈÕ„π√–¥—∫ spinal, bulbar À√◊Õ extraocular muscle
√à«¡¥â«¬ °“√µ√«®√à“ß°“¬∑“ß√–∫∫ª√– “∑·≈–≈—°…≥–∑“ß‡«™°√√¡∑’Ë°≈à“«¢â“ßµâπ®–™à«¬„π°“√«‘π‘®©—¬‚√§
„π°≈ÿà¡‡À≈à“π’È‡ªìπÕ¬à“ß¡“° Õ¬à“ß‰√°Áµ“¡ ‚√§¢Õß Neuromuscular system ∫“ß‚√§Õ“®¡’°“√ÕàÕπ·√ß¢Õß
°≈â“¡‡π◊ÈÕ„π°“√À“¬„®‡¥àπ‚¥¬¬—ß‰¡à¡’°“√ÕàÕπ·√ß„π à«πÕ◊ËπÊ ™—¥‡®π ∑”„Àâ¬“°·°à°“√«‘π‘®©—¬ ‚√§„π°≈ÿà¡π’È ‰¥â·°à

- Myasthenia gravis

- Motor neuron disease - poliomyelitis, amyotrophic lateral sclersosis

- Brachial plexitis

„π°√≥’ Motor neuron disease ·≈– brachial plexitis ∑’Ë¡’°“√Õ—°‡ ∫¢Õß phrenic nerve ‡¥àπ ®–¡’
Õ“°“√ÕàÕπ·√ß¢Õß diaphragm ‰¥â‡¥àπ°«à“‚√§∑“ß Neuromuscular disease Õ◊ËπÊ Õ“°“√ÕàÕπ·√ß¢Õß dia-
phragm Õ“®¡“„π√Ÿª¢Õß°“√πÕπ√“∫‰¡à‰¥â ∑”„Àâ —∫ π°—∫‚√§À—«„®«“¬ ·µà°“√µ√«®∑“ß x-ray ‡æ◊ËÕÀ“À≈—°
∞“π¢Õß diaphragm paralysis ®–™à«¬„π°“√«‘π‘®©—¬‚√§„π°≈ÿà¡π’È‡ªìπÕ¬à“ß¡“°

5. °“√«‘π‘®©—¬·¬°‚√§„π Neuromuscular system
„πºŸâªÉ«¬∑’Ë¡’Õ“°“√ÕàÕπ·√ß∑—Ë«‰ª∑’ËÕ“®¡’Õ“°“√ÕàÕπ·√ß·¢π¢“ ·≈–À√◊ÕÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ„π°“√°≈◊π

°“√æŸ¥°“√°≈Õ°µ“ ·≈–À√◊Õ°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ„π°“√À“¬„®πÕ°®“°‡°‘¥®“°‚√§µà“ßÊ „π Neuromus-
cular system ¥—ß°≈à“«·≈â«Õ“®‡°‘¥®“°‚√§„π à«πÕ◊ËπÊ¢Õß√–∫∫ª√– “∑ ·π«∑“ß°“√«‘π‘®©—¬‚√§ √ÿª‰¥â¥—ßπ’È

- Spinal cord disease ·≈–À√◊Õ Spinal nerve root disease ‚√§„π°≈ÿà¡π’ÈÕ“®∑”„Àâ‡°‘¥ para-
paresis À√◊Õ quadriparesis ≈—°…≥–¢Õß‚√§„π°≈ÿà¡π’È§◊Õ ≈—°…≥–‚√§¢Õß spinal cord ®–¡’°“√ Ÿ≠‡ ’¬
§«“¡√Ÿâ ÷°·∫∫‡ªìπ√–¥—∫ (sensory level) ¡’Õ“°“√· ¥ß¢Õß upper motor neuron §◊Õ¡’ deep tendon reflex
‰« tone ¢Õß°≈â“¡‡π◊ÈÕ‡æ‘Ë¡¢÷Èπ °“√µ√«® Babinskiûs sign „Àâº≈∫«°  à«π√Õ¬‚√§¢Õß spinal nerve root
°“√ Ÿ≠‡ ’¬§«“¡√Ÿâ ÷°®–‡ªìπ°“√ Ÿ≠‡ ’¬§«“¡√Ÿâ ÷°µ“¡°“√°√–®“¬¢Õß dermatome §«“¡‰«¢Õß deep tendon
reflex ≈¥≈ß tone ¢Õß°≈â“¡‡π◊ÈÕ≈¥≈ß °“√µ√«® Babinskiûs sign „Àâº≈‡ªìπ≈∫ ‚√§¢Õß spinal cord ·≈–
spinal nerve root  à«π≈à“ßÕ“®æ∫§«“¡º‘¥ª°µ‘¢Õß√–∫∫ª√– “∑Õ—µ‚π¡—µ‘‰¥â∫àÕ¬‡™àπ ªí  “«– Õÿ®®“√–‰¡àÕÕ°
∂â“√Õ¬‚√§‡ªìπ°—∫ spinal cord  à«π∫π À√◊Õ‡ªìπ°—∫ spinal nerve root  à«π∑’Ë‡≈’È¬ß Phrenic nerve °ÁÕ“®®–
∑”„Àâ‡°‘¥°“√À“¬„®º‘¥ª°µ‘‰¥â
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- Brainstem disease ‚√§„π°≈ÿà¡π’È®–„ÀâÕ“°“√§≈â“¬‚√§¢Õß spinal cord  à«π∫π ·µà®–¡’Õ“°“√
· ¥ß¢Õß ‚√§„π brainstem √à«¡¥â«¬ ‡™àπ§«“¡º‘¥ª°µ‘¢Õß‡ âπª√– “∑ ¡Õß, Õ“°“√ÕàÕπ·√ß¢Õß·¢π·≈–
¢“Õ“®¡’≈—°…≥–·∫∫ alternating motor À√◊Õ sensory deficitÀ√◊Õ ª√– “∑ ¡Õßº‘¥ª°µ‘·∫∫ lower motor
neuron ¢â“ßÀπ÷Ëß ·µà¡’Õ“°“√ÕàÕπ·√ß·∫∫ hemiparesis ¥â“πµ√ß¢â“¡ À√◊Õ™“Àπâ“¥â“πÀπ÷Ëß·≈–™“≈”µ—«¥â“π
µ√ß°—π¢â“¡ πÕ°®“°π—ÈπÕ“®æ∫§«“¡º‘¥ª°µ‘¢Õß√–∫∫ª√– “∑Õ—µ‚π¡—µ‘ √«¡∑—Èß Hornerûs syndrome §«“¡
º‘¥ª°µ‘¢Õß vestibulo-cerebellar pathway ‡™àπ nystagmus §«“¡º‘¥ª°µ‘¢Õß°“√√Ÿâ ÷°µ—« ·≈–∑—Èß¿“«–°“√
À“¬„®∑’Ëº‘¥ª°µ‘‰ª ¥—ß®–‰¥â°≈à“«µàÕ‰ª

- Craniovertebral junction disease ‚√§°≈ÿà¡π’È„ÀâÕ“°“√ª–ªπ°—π√–À«à“ß‚√§¢Õßbrain stem
 à«π≈à“ß·≈– spinal cord  à«π∫π Õ“°“√ÕàÕπ·√ßÕ“®· ¥ß‰¥âÀ≈“¬·∫∫ ∑—Èß quadriparesis, hemiparesis,
triparesis œ≈œ ·≈–∂â“‡ªìπ°“√°¥∑—∫®“°¿“¬πÕ° §◊Õ‚√§¢Õß°√–¥Ÿ° —πÀ≈—ß À√◊Õ‡π◊ÈÕßÕ°∫√‘‡«≥π’È„π∫“ß§√—Èß
Õ“°“√ÕàÕπ·√ß‡ª≈’Ë¬π·ª≈ß ≈—∫¢â“ß‰ª¡“ À√◊Õ ≈—∫°—π√–À«à“ß·¢π¢“ ‡π◊ËÕß®“°„π∫√‘‡«≥π’È‡ªìπµ”·Àπàß∑’Ë corti-
cospinal tracts ∑—Èß 2 ¢â“ß‰¢«â°—π (pyramidal discussation)

- Abnormal breathing pattern ¥—ß‰¥â°≈à“«·≈â««à“‚√§„π neuromuscular system ∫“ß‚√§Õ“®
„ÀâÕ“°“√· ¥ß¢Õß°“√À“¬„®‡¥àπ ́ ÷Ëß∫“ß§√—Èß®–µâÕß·¬°®“°√Õ¬‚√§¢Õß ¡Õß∑’Ë∑”„Àâ‡°‘¥°“√À“¬„®∑’Ëº‘¥ª°µ‘‰ª
°“√À“¬„®„π‚√§¢Õß neuromuscular system ¡—°®–‡√‘Ë¡¥â«¬°“√À“¬„®∑’Ë‡√Á«¢÷ÈπÀ√◊Õ≈—°…≥–¢ÕßÕ“°“√ÀÕ∫‡Àπ◊ËÕ¬
°“√∂ÕπÀ“¬„® À√◊Õ°“√‰Õ∑”‰¥â¬“°¢÷Èπ‡ªìπº≈∑”„Àâ‡°‘¥¿“«– atelectasis ¢ÕßªÕ¥ ·≈–∂â“‡ªìπ¡“°¢÷Èπ®–‡ÀÁπ
°“√„™â accessory muscle „π°“√À“¬„®‡æ‘Ë¡¢÷Èπ ‡™àπ intercostal retraction, inspiratory scalene, abdomi-
nal muscles contraction, „π√–¬–∑’Ë‡ªìπ¡“°¢÷Èπ°“√À“¬„®®–‡ªìπ·∫∫ paradoxical respiration §◊Õ‡«≈“
À“¬„®‡¢â“ºπ—ßÀπâ“∑âÕßÀ¥µ—« ‡π◊ËÕß®“° diaphragm ∂Ÿ°¥÷ß Ÿß¢÷Èπ ·≈–‡«≈“À“¬„®ÕÕ° diaphragm ≈¥µË”≈ß
·≈–°≈â“¡‡π◊ÈÕÀπâ“∑Õß‚ªÉßÕÕ°, ∂â“Õ“°“√‡ªìπ¡“°¢÷Èπ°“√À“¬„®®–‡ªìπ·∫∫ respiratory alternans ‚¥¬„™â
accessory muscles ·∑π diaphragm ·≈–‡π◊ËÕß®“° intercostals muscles ÕàÕπ·√ß¡“°¢≥–À“¬„®‡¢â“
ºπ—ß∑√«ßÕ°®–À¥µ—« ·≈–„π∑’Ë ÿ¥®–‡ªìπ·∫∫ hypoventilation ·µà°“√À¬ÿ¥À“¬„® (aventilation) æ∫‰¥âπâÕ¬
„π‚√§¢Õß neuromuscular system  à«π‚√§¢Õß√–∫∫ª√– “∑ à«π°≈“ßπ’ÈÕ“®∑”„Àâ‡°‘¥®—ßÀ«–°“√À“¬„®
º‘¥ª°µ‘ ·≈–· ¥ßÕÕ°„π√Ÿª¢Õß

- Central neurogenic hyperventilation ºŸâªÉ«¬®–¡’°“√À“¬„®‡√Á« ª√–¡“≥ 24-38 §√—ÈßµàÕπ“∑’
ÀÕ∫≈÷° ·≈–¡’®—ßÀ«–∑’Ë ¡Ë”‡ ¡Õ ´÷Ëß¡’√Õ¬‚√§∑’Ë midbrain ·≈– upper pons ¿“«–π’ÈÕ“®µâÕß·¬°®“°°“√
À“¬„®‡√Á«®“°¿“«–metabolic acidosis ‚¥¬„™â arterial blood gas ∑’Ë· ¥ß≈—°…≥– respiratory alkalosis

- Cheyne-Stoke respiration ¡’≈—°…≥–¢Õß°“√À“¬„®∑’Ë‡ªìπ√Õ∫Ê ‚¥¬‡√‘Ë¡®“°°“√À“¬„®‡¢â“Õ¬à“ß
™â“Ê ·≈–§àÕ¬Ê ‡√Á«·≈–≈÷°¢÷Èπ·≈–§àÕ¬Ê ™â“≈ß®πÀ¬ÿ¥À“¬„®·≈â«®÷ß®–‡√‘Ë¡À“¬„®√Õ∫„À¡àÕ’°§√—Èß ´÷Ëß®–‡°‘¥®“°
√Õ¬‚√§¢Õß upper brain stem À√◊Õ diffuse cortical lesions °“√À“¬„®≈—°…≥–π’È “¡“√∂æ∫‰¥â„π§πª°µ‘
∑’Ë¡’Õ“¬ÿ¡“° À√◊Õ‡¥Á°∑“√° ·≈–„πºŸâªÉ«¬‚√§Õ◊ËπÊ ‡™àπ ‚√§À—«„®≈â¡‡À≈« ‚√§‰µ«“¬ À√◊ÕºŸâ∑’Ë‰¥â√—∫¬“°¥ª√– “∑
‡ªìπµâπ

- Apneustic respiration ¡’≈—°…≥–°“√À“¬„®‡¢â“®–≈÷°·≈–‡ªìπ‡«≈“π“π·≈â«®÷ßÀ“¬„®ÕÕ°‡√Á«·≈–
¡’ postexpiratory pause ‡°‘¥®“°√Õ¬‚√§„π inferior-medial pons
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- Ataxic respiration ‡ªìπ≈—°…≥–°“√À“¬„®∑’Ë‰¡à ¡Ë”‡ ¡Õ∑—ÈßÕ—µ√“, ®—ßÀ«–, §«“¡≈÷°¢Õß°“√À“¬„®
À“¬„® ·≈–¡’®—ßÀ«–À¬ÿ¥À“¬„®·∑√°Õ¬Ÿà ‡°‘¥®“°√Õ¬‚√§„π medulla

- Ordineûs curse ‡°‘¥®“°°“√ Ÿ≠‡ ’¬√–∫∫ª√– “∑Õ—µ‚π¡—µ‘¢Õß√–∫∫ª√– “∑ à«π°≈“ß ∑’Ë¡’
Àπâ“∑’Ë —Ëß°“√À“¬„® ∑”„ÀâºŸâªÉ«¬‰¡à “¡“√∂À“¬„®‡Õß‰¥â„π¢≥–∑’Ë‰¡à√Ÿâ ÷°µ—« ‡™àπ¢≥–πÕπÀ≈—∫ ·µà¢≥–µ◊ËπºŸâªÉ«¬
 “¡“√∂À“¬„®‡Õß‰¥â ‡°‘¥®“°√Õ¬‚√§„π medulla ·≈–À√◊Õ‰¢ —πÀ≈—ß à«π∫π

- Grasping respiration ¡’≈—°…≥–°“√À“¬„®‡¢â“ —Èπµ“¡¥â«¬™à«ßÀ“¬„®ÕÕ°∑’Ë¬“«‰¡à‰¥â —¥ à«πª°µ‘
®—ßÀ«–°“√À“¬„®Õ“® ¡Ë”‡ ¡ÕÀ√◊Õ‰¡à°Á‰¥â ∫“ß§√—Èß™à«ßÀ“¬„®‡¢â“∏√√¡¥“·µà™à«ßÀ“¬„®ÕÕ° —Èπ (reversed pattern)
„π≈—°…≥–°“√À“¬„®·∫∫π’È Õ“®¡’ hyperextension ¢Õß§Õ·≈–‡ ’¬ß√à«¡°—∫ platysma contraction „π™à«ß
À“¬„®‡¢â“

- Hiccup ≈—°…≥–°“√ –Õ÷°‡ªìπ¿“«–∑’Ë diaphragm ‡°‘¥°“√À¥µ—«Õ¬à“ß√ÿπ·√ßæ√âÕ¡°—∫¡’°“√ªî¥
¢Õß laryngeal muscles „πªí®®ÿ∫—π¬—ß‰¡à¡’„§√∑√“∫°≈‰°≈°“√‡°‘¥∑’Ë·πàπ™—¥ æ∫„π ‚√§∑’Ë‡°‘¥°—∫ lower brain
stem ·≈–‚√§∑“ß°“¬Õ◊ËπÊ ‡™àπ°“√√–§“¬‡§◊Õß diaphragm ®“°√Õ¬‚√§„π∑√«ßÕ°À√◊Õ™àÕß∑âÕß À√◊Õ¿“«–
‡°≈◊Õ·√àº‘¥ª°µ‘‡™àπ hyponatremia

¢âÕ§«√√–«—ßÕ◊ËπÊ §◊Õ
‚√§¢Õß neuromuscular system π—Èπ∑”„Àâ‡°‘¥°“√À“¬„®º‘¥ª°µ‘·≈– ¡Õß¢“¥ÕÕ° ‘́‡®π ·≈–ºŸâªÉ«¬

Õ“®¡’Õ“°“√¢Õß hypoxic encephalopathy §«“¡√ÿπ·√ß¢Õß¿“«–  ¡Õß¢“¥ÕÕ°´‘‡®π ¢÷ÈπÕ¬Ÿà°—∫√–¬–‡«≈“∑’Ë
 ¡Õßπ—Èπ¢“¥ÕÕ° ‘́‡®π ‚¥¬∑’Ë‡π◊ÈÕ ¡Õß„π·µà≈– à«π¡’§«“¡∑πµàÕ°“√¢“¥ÕÕ° ‘́‡®πµà“ß°—π  à«π∑’Ë‰¡à “¡“√∂∑π
µàÕ¿“«–π’È ‰¥âπ“π‡™àπ hippocampus, cerebellum, basal ganglia µ“¡≈”¥—∫ ´÷Ëß∑”„ÀâºŸâªÉ«¬‡°‘¥§«“¡æ‘°“√
µ“¡¡“À√◊Õ·¡â°√–∑—Ëß‡ ’¬™’«‘µ °“√¡’Õ“°“√· ¥ß¢Õß hypoxic encephalopathy √à«¡°—∫°“√À“¬„®∑’Ëº‘¥ª°µ‘
∫“ß§√—ÈßÕ“®∑”„Àâ —∫ π«à“ “‡Àµÿ‡ªìπ®“°‚√§¢Õß neuromuscular system À√◊Õ‚√§∑“ß ¡Õß À√◊Õ«à“§«“¡º‘¥
ª°µ‘‡ªìπ®“° à«π„¥°àÕπ ·≈– à«π„¥‡ªìπº≈µ“¡¡“∑’À≈—ß ®÷ß®”‡ªìπµâÕß«‘‡§√“–Àå°“√¥”‡π‘π‚√§„Àâ∂Ÿ°µâÕß

6. Myasthenia Gravis
‡ªìπ‚√§∑’Ë‡°‘¥®“°§«“¡º‘¥ª°µ‘¢Õß neuromuscular junction ‚¥¬¡’°“√ √â“ß auto-antibody µàÕ acetyl-

choline receptors ∑’Ë∫√‘‡«≥ postsynaptic site ∑”„Àâ‡°‘¥Õ“°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ ≈—°…≥–∑“ß‡«™°√√¡
®–¡’Õ“°“√ÕàÕπ≈â“¢Õß°≈â“¡‡π◊ÈÕ∑—Ë«Ê ‰ª‡™àπ °≈â“¡‡π◊ÈÕ„π°“√°≈Õ°µ“ „∫Àπâ“ °≈â“¡‡π◊ÈÕ‡°’Ë¬«°—∫°“√æŸ¥ °“√°≈◊π
°≈â“¡‡π◊ÈÕ·¢π¢“ ·≈–°≈â“¡‡π◊ÈÕ‡°’Ë¬«°—∫°“√À“¬„® Õ“°“√ÕàÕπ≈â“¡—°®–‡ªìπ¡“°¢÷Èπ‡¡◊ËÕ¡’°“√„™âß“π·≈–®–¥’¢÷Èπ
‡¡◊ËÕ‰¥âæ—° °“√∑¥ Õ∫∑’Ë™à«¬„π°“√«‘π‘®©—¬§◊Õ°“√∑” tensilon test À√◊Õ prostigmine test °“√µ√«®§≈◊Ëπ
‰øøÑ“°≈â“¡‡π◊ÈÕ®–æ∫§«“¡º‘¥ª°µ‘¢Õß°“√π”°√–· ª√– “∑∫√‘‡«≥ post synaptic neuromuscular junction
ªí≠À“¢Õß°“√À“¬„®„πºŸâªÉ«¬°≈ÿà¡π’ÈÕ“®‡°‘¥®“°Õ“°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ∑’Ë‡°’Ë¬«°—∫°“√À“¬„®‚¥¬µ√ßÀ√◊Õ
‡°‘¥®“°Õ“°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ∫√‘‡«≥∑“ß‡¥‘πÀ“¬„®∑”„Àâ‡°‘¥Õ“°“√ ”≈—°À√◊Õ¡’°“√Õÿ¥µ—π¢Õß∑“ß‡¥‘πÀ“¬„®
°“√ —ß‡°µ≈—°…≥–°“√À“¬„®¢ÕßºŸâªÉ«¬∑’Ë¡’ªí≠À“‡°’Ë¬«°—∫°“√À“¬„®π—Èπ¡’§«“¡ ”§—≠Õ¬à“ß¬‘Ëß ‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ë
¡’Õ“°“√¡“°Õ“®‰¡à “¡“√∂· ¥ßÕ“°“√‡Àπ◊ËÕ¬∑“ß°“√æŸ¥À√◊Õ ’Àπâ“‰¥â™—¥‡®π®“°¿“«–ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ
¢Õß„∫Àπâ“·≈–°≈â“¡‡π◊ÈÕ∑’Ë‡°’Ë¬«°—∫°“√æŸ¥ ¿“«–À“¬„®º‘¥ª°µ‘‡™àπ À“¬„®µ◊Èπ À√◊Õ¡’≈—°…≥– paradoxical res-
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piration ®–∫àß«à“ºŸâªÉ«¬Õ“®®–‡°‘¥¿“«–À“¬„®≈â¡‡À≈«·∫∫‡©’¬∫æ≈—π (respiratory crisis) ´÷Ëß‡ªìπªí≠À“∑’Ë
√ÿπ·√ß∂÷ß™‘«‘µ·≈–„π∫“ß§√—Èß¿“«–À“¬„®≈â¡‡À≈«Õ“®‰¡à —¡æ—π∏å°—∫Õ“°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ°≈ÿà¡Õ◊Ëπ Õ“°“√
À“¬„®≈â¡‡À≈«„πºŸâªÉ«¬ Myasthenia Gravis  “¡“√∂‡°‘¥®“°§«“¡√ÿπ·√ß¢Õß‚√§‡Õß (Myasthenic crisis) À√◊Õ
®“°¿“«–¬“ anticholinesterase ́ ÷Ëß‡ªìπ¬“∑’Ë„™â„π°“√√—°…“‚√§ ‡°‘π¢π“¥ (Cholinergic crisis) „π Cholinergic
crisis πÕ°®“°ªí≠À“‡°’Ë¬«°—∫°“√À“¬„®·≈â«ºŸâªÉ«¬Õ“®¡’Õ“°“√ª«¥∑âÕß ∂à“¬‡À≈« ·≈–¡’ fasciculation
¢Õß°≈â“¡‡π◊ÈÕ ´÷Ëß°“√„Àâ¬“„π°≈ÿà¡ anticholinesterase „πºŸâªÉ«¬°≈ÿà¡π’È®–∑”„ÀâºŸâªÉ«¬¡’Õ“°“√‡≈«≈ß „πºŸâªÉ«¬
 à«π„À≠à‡√“‰¡à “¡“√∂·¬° Õß¿“«–π’ÈÕÕ°®“°°—π‰¥âÕ¬à“ß™—¥‡®π (Brittle crisis) ∑”„Àâ‡°‘¥§«“¡ —∫ π„π°“√
«‘π‘®©—¬·≈–°“√√—°…“‰¥â ‡¡◊ËÕºŸâªÉ«¬‡°‘¥¿“«–À“¬„®≈â¡‡À≈« °“√„ à∑àÕ™à«¬À“¬„® ¥Ÿ¥‡ ¡À– ·≈–„™â‡§√◊ËÕß™à«¬
À“¬„® µâÕß∑”Õ¬à“ß√«¥‡√Á«‡æ◊ËÕªÑÕß°—π¿“«– ¡Õß¢“¥ÕÕ°´‘‡®π æ¬“¬“¡§âπÀ“·≈–°”®—¥ªí®®—¬∑’Ë°√–µÿâπ„Àâ‡°‘¥
¿“«–À“¬„®≈â¡‡À≈« ∂â“‰¡à “¡“√∂·¬° “‡Àµÿ¢Õß¿“«–À“¬„®≈â¡‡À≈««à“‡°‘¥®“° Myasthenic crisis À√◊Õ
Cholinergic crisis §«√®–À¬ÿ¥°“√√—°…“¥â«¬¬“ anticholinesterase ‰ª°àÕπ ·≈–„Àâ°“√√—°…“∑’Ë®”‡æ“– ‡™àπ
°“√∑” plasmapheresis À√◊Õ„Àâ intravenous immunoglobulin

7. Guillian-Barre syndrome
‡ªìπ°≈ÿà¡‚√§∑’Ë‡°‘¥°“√Õ—°‡ ∫¢Õß spinal nerve ·≈– cranial nerve ·∫∫‡©’¬∫æ≈—π®“°§«“¡º‘¥ª°µ‘

¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë‡°‘¥µàÕ‡ âπª√– “∑¢ÕßºŸâªÉ«¬À≈—ß°“√µ‘¥‡™◊ÈÕ‰«√— ∫“ßµ—«‡™àπ cytomegalovirus, Epstine-
Barr virus, mycoplasma pneumoniae, Haemophilus influenza À√◊Õ human immunodeficiency virus
∑”„Àâ‡°‘¥Õ“°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ´÷Ëß Guillian-Barre syndrome (GBS)  “¡“√∂·∫àß ¬àÕ¬µ“¡≈—°…≥–
Õ“°“√·≈–æ¬“∏‘ ¿“æ∑’Ë‡°‘¥¢÷Èπ°—∫‡ âπª√– “∑‰¥â‡ªìπ Acute inflammatory demyelinating polyradiculopathy
(AIDP), Acute motor axonal neuropathy (AMAN) ·≈– Acute motor sensory axonal neuropathy
(AMSAN) ºŸâªÉ«¬Õ“®¡’Õ“°“√ª«¥‡¡◊ËÕ¬°≈â“¡‡π◊ÈÕµ“¡µ—«®“°‡ âπª√– “∑Õ—°‡ ∫ (denervation pain) ‡ªìπÕ“°“√
‡√‘Ë¡·√° µ“¡¥â«¬°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ ¢“ ·¢π „∫Àπâ“ ∑—Èß 2 ¢â“ß·∫∫ ¡¡“µ√ æŸ¥‰¡à™—¥ °≈◊π ”≈—°
À“¬„®≈”∫“° deep tendon reflex ≈¥≈ß ºŸâªÉ«¬ GBS  à«π„À≠à®–¡’§«“¡º‘¥ª°µ‘¢Õß‡ âπª√– “∑ motor
‡¥àπ°«à“ sensory Õ“°“√™“∫√‘‡«≥ª≈“¬¡◊Õª≈“¬‡∑â“®–‡ªìπ≈—°…≥– glove and stocking (polyneuropathy)
´÷ËßÕ“°“√®–πâÕ¬‡¡◊ËÕ‡∑’¬∫°—∫Õ“°“√∑“ß motor ¬°‡«âπ„π AMSAN πÕ°®“°π’È¬—ß¡’ GBS varient ∑’Ë¡’Õ“°“√
§≈â“¬‚√§¢Õß brainstem §◊Õ Miller Fisher syndrome ∑’Ëª√–°Õ∫‰ª¥â«¬ Õ“°“√‡¥‘π‡´ ®“°§«“¡º‘¥ª°µ‘°“√
√—∫√Ÿâµ”·Àπàß¢Õß‡ âπª√– “∑ (proprioceptive sense) °“√°≈Õ°µ“∑’Ëº‘¥ª°µ‘ ·≈– areflexia °“√¥”‡π‘π‚√§
¢Õß GBS ·≈– GBS varient µà“ßÊ Õ“°“√∑—ÈßÀ¡¥®–‡ªìπ¡“°∑’Ë ÿ¥¿“¬„π‡«≈“ª√–¡“≥ 4  —ª¥“Àå À≈—ß®“°π—Èπ
Õ“°“√®–§ß∑’Ë·≈–§àÕ¬Ê¥’¢÷Èπ„π√–¬–‡«≈“∑’Ëµà“ß°—π„π·µà≈–§π °“√‡®“–πÈ”‰¢ —πÀ≈—ß®–™à«¬„π°“√«‘π‘®©—¬‚√§π’È
®“°‚√§Õ◊ËπÊ ‚¥¬æ∫≈—°…≥–‡©æ“–§◊ÕπÈ”µ“≈ª°µ‘ ¡’®”π«π‡´≈≈åª°µ‘·µàª√‘¡“≥‚ª√µ’π Ÿß (Cytoalbumin dis-
sociation) „π™à«ß —ª¥“Àå∑’Ë 1-2 ¬°‡«âπ„πºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ HIV ∑’Ë¡’‡´≈≈å„ππÈ”‰¢ —πÀ≈—ß‰¥â ·µà‰¡à‡°‘π 50 ‡´≈≈å
°“√µ√«®§≈◊Ëπ‰øøÑ“‡ âπª√– “∑®–æ∫§«“¡º‘¥ª°µ‘¢Õß°“√π”°√–· ‰øøÑ“‡ªìπ≈—°…≥ demyelination À√◊Õ
axonopathy ¢÷Èπ°—∫≈—°…≥–™π‘¥¢Õß‚√§ Õ“°“√À“¬„®º‘¥ª°µ‘„πºŸâªÉ«¬ GBS π—Èπ‡°‘¥®“°°“√Õ—°‡ ∫¢Õß‡ âπª√– “∑
∑’Ë‰ª‡≈’È¬ß°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„®‡™àπ Phrenic nerves, intercostal nerves ∑”„Àâ‡°‘¥°“√À“¬„®‰¡à‡æ’¬ßæÕ
·≈–Õ“®√ÿπ·√ß®π‡°‘¥°“√À“¬„®≈â¡‡À≈«‰¥â Õ“°“√À“¬„®‰¡à‡æ’¬ßæÕ„πºŸâªÉ«¬ GBS π—ÈπÕ“®‡°‘¥·∫∫§àÕ¬‡ªìπ
§àÕ¬‰ªÀ√◊Õ‡°‘¥¢÷Èπ‡©’¬∫æ≈—π‚¥¬∑’ËºŸâªÉ«¬‰¡à¡’≈—°…≥–Õ“°“√‡µ◊Õπ¡“°àÕπ ¥—ßπ—Èπ®÷ß¡’§«“¡®”‡ªìπ„π°“√¥Ÿ·≈·≈–
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‡ΩÑ“√–«—ß µ√«®§«“¡ “¡“√∂„π°“√À“¬„®·≈–Õ“®«—¥§à“§“√å∫Õπ‰¥ÕÕ°‰´„π‡≈◊Õ¥·¥ß‡ªìπ√–¬– ∂â“ºŸâªÉ«¬¡’≈—°…≥–
Õ“°“√À“¬„®‰¡à‡æ’¬ßæÕµâÕß„ à∑àÕ™à«¬À“¬„®·≈–„™â‡§√◊ËÕß™à«¬À“¬„® ∑” plasmapheresis À√◊Õ„Àâ  intravenous
immunoglobulin µ“¡¢âÕ∫àß™’È

8. Motor Neuron Disease
‚√§π’È‡ªìπ‚√§∑’Ë‡°‘¥§«“¡‡ ◊ËÕ¡·∫∫§àÕ¬‡ªìπ§àÕ¬‰ª¢Õß‡´≈≈åª√– “∑√–∫∫ motor ∑’Ë‡°‘¥¢÷Èπ°—∫ motor

neuron ‚¥¬‰¡à¡’Õ“°“√∑“ß √–∫∫ª√– “∑∑’Ë‡°’Ë¬«°—∫§«“¡√Ÿâ ÷° °“√µ√«®√à“ß°“¬®–æ∫«à“ºŸâªÉ«¬¡’°≈â“¡‡π◊ÈÕÕàÕπ
·√ß∑—Ë«‰ª·∫∫‰¡à ¡¡“µ√„π√–¬–·√° ·≈–æ∫≈—°…≥–§«“¡º‘¥ª°µ‘ªπ°—π¢Õß upper ·≈– lower motor neu-
ron „π‚√§ Amyotrophic lateral sclerosis ‡™àπ°≈â“¡‡π◊ÈÕ≈’∫ deep tendon reflex 2 ¢â“ß‰«‰¡à‡∑à“°—π tone
¢Õß°≈â“¡‡π◊ÈÕ¡“°°«à“ª°µ‘ À√◊Õæ∫‡æ’¬ß≈—°…≥–§«“¡º‘¥ª°µ‘¢Õß lower motor neuron „π‚√§ Spinal mus-
cular atrophy ∑’Ëæ∫‡æ’¬ßÕ“°“√ÕàÕπ·√ß·≈–≈—°…≥–≈’∫¢Õß°≈â“¡‡π◊ÈÕ‚¥¬∑’Ë tone ·≈– deep tendon reflex
ª°µ‘À√◊Õ≈¥≈ß °“√µ√«®§≈◊Ëπ‰øøÑ“°≈â“¡‡π◊ÈÕ®–æ∫§«“¡º‘¥ª°µ‘¢Õß anterior horn cells ªí≠À“¢Õß°“√À“¬„®
„πºŸâªÉ«¬ Motor Neuron Disease ‡°‘¥‰¥â®“°°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„®§◊Õ°√–∫—ß≈¡·≈–
°≈â“¡‡π◊ÈÕ∑’Ë™à«¬„π°“√À“¬„®Õ◊ËπÊ °“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ∫√‘‡«≥§Õ·≈–À≈Õ¥≈¡∑’Ëº‘¥ª°µ‘∑”„Àâ‡°‘¥¿“«–
Õÿ¥µ—π¢Õß∑“ß‡¥‘πÀ“¬„®¢≥–πÕπ (Obstructive sleep apnea) À√◊Õ°“√§«∫§ÿ¡°“√À“¬„®¢Õßª√– “∑ «π
°≈“ßº‘¥ª°µ‘ ∑”„Àâ¡’®—ßÀ«–¢Õß°“√À“¬„®º‘¥ª°µ‘‰ªÀ√◊Õ‰¡à “¡“√∂ —Ëßß“π‰¥â  à«π “‡ÀµÿÕ◊ËπÊ ∑’ËÕ“®∑”„Àâ‡°‘¥
ªí≠À“°“√À“¬„®‰¥â‡™àπ ‡ ¡À–Õÿ¥µ—π °“√µ‘¥‡™◊ÈÕ¢Õß∑“ß‡¥‘πÀ“¬„® ‡ªìπµâπ °“√¥Ÿ·≈ºŸâªÉ«¬ Motor Neuron
Disease π—Èπ§àÕπ¢â“ß¬ÿàß¬“°‚¥¬‡©æ“–ºŸâªÉ«¬∑’Ë¡’ªí≠À“‡°’Ë¬«°—∫°“√À“¬„® °“√√—°…“µ“¡Õ“°“√‚¥¬°“√„™â
‡§√◊ËÕß™à«¬À“¬„®πÕ°®“°∫√√‡∑“Õ“°“√‡Àπ◊ËÕ¬·≈â«¡’À≈—°∞“π«à“ “¡“√∂‡æ‘Ë¡√–¬–°“√¡’™’«‘µÕ¬Ÿà¢ÕßºŸâªÉ«¬ (life
expectancy) ºŸâªÉ«¬∑’Ë¡’Õ“°“√‰¡à¡“°‡™àπ ‡√‘Ë¡¡’ vital capacity πâÕ¬°«à“ 50% ¡’≈—°…≥– impending respira-
tory failure À√◊Õ¡’°“√À“¬„®‰¡àæÕ„π¢≥–πÕπÀ≈—∫ ®–·π–π”„Àâ„™â‡§√◊ËÕß™à«¬À“¬„®·∫∫ noninvasive ‡ªìπ
§√—Èß§√“« °“√‡ΩÑ“√–«—ß‰¡à„Àâ¡’°“√µ‘¥‡™◊ÈÕ¢Õß∑“ß‡¥‘πÀ“¬„®π—Èπ¡’§«“¡ ”§—≠Õ¬à“ß¡“°‡æ√“–ºŸâªÉ«¬„π√–¬–π’È®–
¡’°≈‰°≈°“√ªÑÕß°—πµ—«‡Õß∑’Ë‰¡à¥’  à«π°“√¥Ÿ·≈ºŸâªÉ«¬„π√–¬–∑â“¬∑’ËºŸâªÉ«¬µâÕß„™â ‡§√◊ËÕß™à«¬À“¬„®µ≈Õ¥ À√◊ÕµâÕß„™â
‡§√◊ËÕß™à«¬À“¬„®™π‘¥ invasive π—Èπ°àÕ„Àâ‡°‘¥§«“¡≈”∫“°„®µàÕºŸâªÉ«¬ ≠“µ‘·≈–§≥–·æ∑¬åºŸâ„Àâ°“√√—°…“ Õ“®
®–µâÕßæŸ¥§ÿ¬·≈–∑”§«“¡‡¢â“„®°—∫≠“µ‘¢ÕßºŸâªÉ«¬∂÷ß°“√æ¬“°√≥å‚√§ °—∫¿“«–‡ ’Ë¬ßµà“ßÊ „π°“√„™â‡§√◊ËÕß™à«¬À“¬„®
§«“¡√Ÿâ ÷°¢ÕßºŸâªÉ«¬·≈–§à“„™â®à“¬ ¥—ßπ—Èπ‡¡◊ËÕºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ Motor Neuron Disease °“√„Àâ
¢âÕ¡Ÿ≈¢ÕßÕ“°“√·≈–°“√¥”‡π‘π‚√§°—∫ºŸâªÉ«¬ ·≈–°“√„ÀâºŸâªÉ«¬¡’ à«π√à«¡„π°“√µ—¥ ‘π„®„π°“√√—°…“¡’§«“¡
 ”§—≠‡ªìπÕ¬à“ß¬‘Ëß

9. Brachial Plexitis
‡ªìπ‚√§∑’Ë¡’°“√Õ—°‡ ∫¢Õß‡ âπª√– “∑ Brachial plexus  —ππ‘∞“π«à“‡°‘¥®“° immune process

ª√–°Õ°¥â«¬Õ“°“√ª«¥∫√‘‡«≥À—«‰À≈à ÕàÕπ·√ß ·≈–Õ“®¡’Õ“°“√™“¢Õß·¢π·≈–¡◊Õ√à«¡¥â«¬ Brachial Plexitis
Õ“®∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘¢Õß°“√À“¬„®¢÷Èπ‰¥â ´÷Ëßæ∫‰¥â§àÕπ¢â“ßπâÕ¬ §«“¡º‘¥ª°µ‘¢Õß°“√À“¬„®π—Èπ‡°‘¥®“°
°“√Õ—°‡ ∫¢Õß Phrenic nerves ∑’Ë‡ªìπ à«π cervical nerve roots ‡ âπ∑’Ë 3-5 ´÷Ëß‰ª‡≈’È¬ß°√–∫—ß≈¡Õ“®‡°‘¥
¢â“ß‡¥’¬«À√◊Õ‡°‘¥æ√âÕ¡°—π∑—Èß 2 ¢â“ß°Á‰¥â ‚¥¬ºŸâªÉ«¬®–‡√‘Ë¡¡’Õ“°“√ª«¥∫√‘‡«≥À—«‰À≈àπ”¡“°àÕπª√–¡“≥ 3-10
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«—π ·≈â«µ“¡¥â«¬Õ“°“√À“¬„®≈”∫“° ÀÕ∫‡Àπ◊ËÕ¬Õ¬à“ß‡©’¬∫æ≈—π ‚¥¬‡©æ“–„π∑à“πÕπ√“∫ °“√À“¬„®®–‡ªìπ
·∫∫ paradoxical respiration ‡π◊ËÕß®“°°√–∫—ß≈¡‰¡à “¡“√∂∑”ß“π‰¥âµ“¡ª°µ‘ Õ“®µ√«®æ∫Õ“°“√ÕàÕπ·√ß
¢Õß·¢π¢â“ß∑’Ë¡’Õ“°“√À√◊Õ‰¡àæ∫§«“¡º‘¥ª°µ‘‡≈¬°Á‰¥â (Isolated Phrenic neuropathy) ∑”„Àâ‡°‘¥°“√ —∫ π
√–À«à“ß‚√§À—«„®‰¥â °“√«‘π‘®©—¬·¬°‚√§Õ“®º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√™à«¬ ‚¥¬ºŸâªÉ«¬®–¡’§≈◊Ëπ‰øøÑ“À—«„®
(EKG) ª°µ‘ ¿“æ X-Ray ªÕ¥®–æ∫«à“°√–∫—ß≈¡¢â“ß∑’Ëº‘¥ª°µ‘®–¬°¢÷Èπ Ÿß º≈°“√µ√«®§≈◊Ëπ‰øøÑ“°≈â“¡‡π◊ÈÕ°√–∫—ß≈¡
®–æ∫§«“¡º‘¥ª°µ‘∑’Ë‡¢â“‰¥â°—∫‚√§¢Õß‡ âπª√– “∑ Brachial Plexitis ‡ªìπ‚√§∑’ËÀ“¬‰¥â‡Õß‚¥¬ 80%¢ÕßºŸâªÉ«¬
®–À“¬®π‡°◊Õ∫‡ªìπª°µ‘¿“¬„π 2 ªï ·µà„πºŸâªÉ«¬∑’Ë¡’ Phrenic nerve Õ—°‡ ∫√à«¡¥â«¬ °“√∑”ß“π¢Õß°√–∫—ß≈¡
®–°≈—∫¡“‡ªìπª°µ‘‰¥â™â“°«à“°≈â“¡‡π◊ÈÕ∑—Ë«‰ª ‚¥¬®–æ∫§«“¡º‘¥ª°µ‘¢Õßµ—«‡ âπª√– “∑‰¥âπ“π 2 ∂÷ß 4 ªï
„πªí®®ÿ∫—π Brachial Plexitis ‰¡à¡’°“√√—°…“„¥∑’Ë‰¥âº≈¥’™—¥‡®π

10. Critical illness neuropathy ·≈– Myopathy
Critical illness neuropathy ‡ªìπ¿“«–·∑√°´âÕπ¢ÕßºŸâªÉ«¬„π√–¬–«‘°ƒµ‘∑’Ë¡’¿“«– sepsis multiple

organ failure syndrome, ·≈– metabolic acidosis À√◊Õ¿“«–∑’Ë¡’√–¥—∫ magnesium  Ÿß ≈—°…≥–∑“ß
‡«™°√√¡®–¡’Õ“°“√ÕàÕπ·√ß‚¥¬∑—Ë«‰ª ∑”„Àâ‡°‘¥·¢π¢“ÕàÕπ·√ß √«¡∑—Èß°≈â“¡‡π◊ÈÕ‡°’Ë¬«°—∫°“√À“¬„®∑”„Àâ ‰¡à
 “¡“√∂ª≈¥‡§√◊ËÕß™à«¬À“¬„®‰¥â  “‡ÀµÿÕ“®¡’°≈‰°À≈“¬ª√–°“√´÷ËßÕ“®‡°’Ë¬«°—∫¿“«– sepsis, ¬“µâ“π®ÿ≈™’æ∑’Ë
„™â,  ‡µ√’¬√Õ¬¥å À√◊Õ¬“Õ◊ËπÊ ∑’Ë¡’º≈µàÕ Neuromuscular system ¿“«–π’È¡—°æ∫√à«¡°—∫ septic encephalopa-
thy ·≈–‡°‘¥¿“¬À≈—ß®“°∑’Ë septic syndrome §«∫§ÿ¡‰¥â·≈â« ·µàºŸâªÉ«¬‰¡à “¡“√∂ª≈¥®“° respiratory ‰¥â
≈—°…≥–∑“ß‡«™°√√¡∑’Ë ”§—≠§◊ÕºŸâªÉ«¬®–¡’Õ“°“√ÕàÕπ·√ß¢Õß·¢π¢“ ‚¥¬‡©æ“– à«πª≈“¬·¢π¢“ À“¬„®‡Õß‰¡à‰¥â
‡æ’¬ßæÕ deep tendon reflex ≈¥≈ßÀ√◊ÕÀ“¬‰ª °“√µ√«®∑“ß sensory ¡—°¬—ß¡’§«“¡√Ÿâ ÷°‡®Á∫ª«¥Õ¬Ÿà ·µàª√–‡¡‘π
√–∫∫§«“¡√Ÿâ ÷°®–∑”‰¥â¬“° °≈â“¡‡π◊ÈÕ∫√‘‡«≥»’√…–·≈–„∫Àπâ“§àÕπ¢â“ß¥’ °“√µ√«®∑“ß electrophysiology
®–æ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß motor axon ‡¥àπ°«à“ sensory axon ·≈–„πºŸâªÉ«¬∫“ß√“¬Õ“®æ∫≈—°…≥–¢Õß
polymyopathy ´÷Ëß‡√’¬°«à“ critical illness myopathy °“√¥”‡π‘π‚√§Õ“®„™â‡«≈“‡ªìπ —ª¥“ÀåÀ√◊Õ‡¥◊Õπ °“√
√—°…“¿“«–π’È‡ªìπ°“√√—°…“·∫∫ª√–§—∫ª√–§Õß ‚√§∑’ËµâÕß∑”°“√«‘π‘®©—¬·¬°‚√§ ‰¥â·°à Myasthenia gravis,
Myasthenic syndrome, Guillain-Barre syndrome, Thiamine deficiency ·≈–‚√§°≈â“¡‡π◊ÈÕÕ◊ËπÊ

11. Neurogenic pulmonary edema
Neurogenic pulmonary edema ·¡â ‰¡à‡°‘¥®“°°“√ÕàÕπ·√ß¢Õß Neuromuscular system ∑’Ë∑”„Àâ

ºŸâªÉ«¬À“¬„®≈”∫“° ·µà‡ªìπ°≈ÿà¡Õ“°“√∑’Ë‡°‘¥®“°‚√§∑“ß√–∫∫ª√– “∑∑’Ë∑”„Àâªí≠À“‡°’Ë¬«°—∫°“√À“¬„®‡™àπ°—π
®÷ß®–¢Õ°≈à“«‰«â„π∑’Ëπ’È¥â«¬

Neurogenic pulmonary edema ‡°‘¥®“°‚√§∑“ß√–∫∫ª√– “∑„πÀ≈“¬‚√§ ‰¥â·°à

- Epileptic seizure ‚¥¬‡©æ“– status epilepticus

- Head trauma

- Subarachnoid hemorrhage

- Intracerebral hemorrhage
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- Cerebral embolism

- Dysautonomia

- Lesion ∫√‘‡«≥ brainstem, hypothalamus ·≈– upper cervical cord

°≈‰°°“√‡°‘¥‡™◊ËÕ«à“‡°‘¥®“° autonomic dysregulation ∑’Ë¡’º≈µàÕ pulmonary capillary-tissue-lym-
phatic system ‚¥¬ºà“π sympathetic limb overactivity ·≈–°“√À≈—Ëß catecholamine ®“° adrenal gland
°“√«‘π‘®©—¬Õ“»—¬≈—°…≥–∑“ß‡«™°√√¡¢Õß pulmonary edema °“√¡’√Õ¬‚√§∑“ß√–∫∫ª√– “∑∑’ËÕ“®‡ªìπ “‡Àµÿ
À√◊Õ Neurogenic pulmonary edema ·≈–®–·¬° “‡Àµÿ∑“ß cardio pulmonary ÕÕ°‰ª

12. °“√ª√–‡¡‘πºŸâªÉ«¬∑’Ë¡’Õ“°“√ÕàÕπ·√ß‚¥¬∑—Ë«‰ª
°“√ª√–‡¡‘π∑“ß§≈‘π‘° Õ“»—¬°“√ —́°ª√–«—µ‘®“°ºŸâªÉ«¬À√◊Õ≠“µ‘ À√◊Õ·æ∑¬åºŸâ„Àâ°“√√—°…“µ≈Õ¥®π√“¬ß“π

°“√√—°…“µà“ßÊ ‡æ◊ËÕ “¡“√∂«‘π‘®©—¬ “‡Àµÿµà“ßÊ ¢Õß°“√ÕàÕπ·√ß °“√µ√«®√à“ß°“¬‡æ◊ËÕ·¬°√Õ¬‚√§„πµ”·Àπàß
µà“ßÊ ¥—ß°≈à“«·≈â«

°“√µ√«®‡æ‘Ë¡‡µ‘¡∑“ßÀâÕßªØ‘∫—µ‘°“√ Õ“®∑”‰¥â„π«ß®”°—¥ °“√‡≈◊Õ°°“√µ√«®°Á·≈â«·µà«à“®– ß —¬√Õ¬
‚√§«à“Õ¬Ÿà„πµ”·Àπàß„¥ ·π«∑“ß°«â“ßÊ æÕ √ÿª‰¥â¥—ßπ’È

- Electrophysiologic studies ∂â“∑”‰¥â ®–™à«¬„π°“√«‘π‘®©—¬‚√§¢Õß Neuromuscular system
‡ªìπÕ¬à“ß¡“° ‡æ√“– “¡“√∂·¬°‚√§¢Õß anterior horn cell, nerve, neuromuscular junction ‰¥â·¡àπ¬”°«à“
°“√µ√«®∑“ß§≈‘π‘°

- Muscle enzyme „π°√≥’∑’Ë ß —¬‚√§°≈â“¡‡π◊ÈÕ

- Electrolyte ‡™àπ potassium „π°√≥’ ß —¬ periodic paralysis

- Lumbar puncture „π°√≥’ Guillain-Barre syndrome, poliomyelitis

- Pharmacologic testing ‡™àπ tensilon À√◊Õ prostigmine test „π°√≥’¢Õß Myasthenia gravis

- Toxicology work up „π°√≥’ ß —¬¬“À√◊Õ “√æ‘…µà“ßÊ

°“√ª√–‡¡‘π„π°√≥’∑’ËºŸâªÉ«¬¬—ß‰¡à‰¥âÕ¬Ÿà„π‡§√◊ËÕß™à«¬À“¬„®
≈—°…≥–Õ“°“√∑’Ë∫àß«à“ºŸâªÉ«¬Õ“®¡’ respiratory failure ‰¥â·°à

- À“¬„®‡√Á«

- πÕπ√“∫‰¡à‰¥â

- À—«„®‡µâπ‡√Á«

- ‡Àß◊ËÕ·µ°

- æŸ¥≈”∫“°

- °“√„™â accessory muscle „π°“√À“¬„®‡¢â“

- °“√À“¬„®·∫∫ paradoxical breathing

- °≈â“¡‡π◊ÈÕ neck flexion ÕàÕπ·√ß
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°“√‡ΩÑ“√–«—ß ·≈–µ‘¥µ“¡ºŸâªÉ«¬∑’Ë¡’≈—°…≥–Õ“°“√∑’Ë∫àß«à“ºŸâªÉ«¬Õ“®¡’ respiratory failure
- Oxygen saturation

- EKG

- Õ“°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ

ë Vital capacity

ë Hand grip strength

ë Arm abduction time

ë Head lifting time

ë Hoarseness of voice

ë Swallowing

ë Accessory muscle ventilation

‡°≥±å°“√√—∫‡¢â“„πÀÕºŸâªÉ«¬Àπ—°
- À“¬„®≈â¡‡À≈«

- ‰¡à “¡“√∂°≈◊π‰¥â æŸ¥‰¡à‰¥â À√◊ÕæŸ¥‰¡à™—¥Õ¬à“ß¡“°

- Õ“°“√ÕàÕπ·√ß¢Õß·¢π¢“¡’·π«‚πâ¡®–‡ªìπÕ¬à“ß√«¥‡√Á«

- ·¢π¢“ÕàÕπ·√ß∑—ÈßÀ¡¥

- Myoglobinuria
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