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°“√»÷°…“§«“¡·¡àπ¬”„π°“√ª√–‡¡‘π∑“ß§≈‘π‘°‡æ◊ËÕ
ª√–‡¡‘π§«“¡ª≈Õ¥¿—¬„π°“√„™â¬“À¬àÕπ°≈â“¡‡π◊ÈÕ

*

Background : Muscle relaxants currently play important role as general anesthesia. However their
residues after treatment could cause diverse effect and danger the patients. At
Prapokklao Hospital most evaluations on the recovery from muscle relaxants have
been done by  observation of clinical symptoms. The other way has been operated
by using peripheral nerve stimulator (PNS) which could provide higher precision.
Unfortunately the number of PNS has some limits. In the past the safety level from
these muscle relaxants have to be observed from TOF ratio ≥ 0.7. Recently the
safety level have been adjusted to TOF ratio ≥ 0.9 which there have no reported
studies involving this new criteria compared with clinical evaluations.

Objective : 1) To study the effective recovery from muscle relaxant residues after operation by
using PNS with the new safety criteria TOF ≥ 0.9.
2) The relationship between the clinical evaluations and new PNS criteria with
corresponding to type of non-depolarizing muscle relaxant (NDMR).

Method : Prospective unblind clinical controlled trials have been explored in the patients
undergoing operation as elective case at Prapokklao Hospital. ASA status 1-2 had
obtained general anesthesia coupled with non-depolarizing muscle relaxants and

√–À«à“ß√–ß—∫§«“¡√Ÿâ ÷°‡æ◊ËÕ°“√ºà“µ—¥ ‡ª√’¬∫‡∑’¬∫
°—∫°“√„™â‡§√◊ËÕß°√–µÿâπª√– “∑µ“¡¡“µ√∞“π„À¡à
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§«“¡ ”§—≠·≈–∑’Ë¡“¢Õß°“√«‘®—¬
¬“À¬àÕπ°≈â“¡‡π◊ÈÕ‡ªìπ¬“∑’Ë¡’∫∑∫“∑§àÕπ¢â“ß

¡“°„π°“√√–ß—∫§«“¡√Ÿ â ÷°‡æ◊ ËÕ°“√ºà“µ—¥·∫∫∑—Ë«‰ª

(General anesthesia) ∑’ËªØ‘∫—µ‘°—π„πªí®®ÿ∫—π ‡π◊ËÕß®“°

∑”„Àâ°“√ºà“µ—¥√“∫√◊Ëπ „™â¬“Õ◊ËππâÕ¬≈ß ºŸâªÉ«¬øóôπ®“°

°“√ ≈∫‡√Á« ·µà¢âÕ§«√√–«—ß¢Õß°“√„™â¬“À¬àÕπ°≈â“¡

‡π◊ÈÕ§◊Õ °“√·°âƒ∑∏‘Ï¬“À¬àÕπ°≈â“¡‡π◊ÈÕ‡¡◊ËÕ ‘Èπ ÿ¥°“√ºà“µ—¥

‡æ◊ËÕ„ÀâºŸâªÉ«¬À“¬„®‰¥â‡æ’¬ßæÕ·≈–ª≈Õ¥¿—¬ °“√„™â¬“

À¬àÕπ°≈â“¡‡π◊ÈÕ√–À«à“ß°“√ºà“µ—¥„π‚√ßæ¬“∫“≈æ√–

ª°‡°≈â“π— Èπ  à«π„À≠àª√–‡¡‘πº≈‚¥¬„™âÕ“°“√·≈–

Õ“°“√· ¥ß∑“ß§≈‘π‘° ‡™àπ °“√À¬àÕπµ—«¢Õß°≈â“¡‡π◊ÈÕ

¿“«–°“√À“¬„® airway pressure ·≈– lung compliance

‡ªìπµâπ  à«π°“√„™â Peripheral nerve stimulator (PNS)

´÷Ëß™à«¬„Àâ “¡“√∂ª√–‡¡‘πº≈°“√„™â¬“À¬àÕπ°≈â“¡‡π◊ÈÕ

‰¥âÕ¬à“ß·¡àπ¬” ·≈–≈¥¿“«–°“√µ°§â“ß¢Õß¬“ ¬—ß‰¡à ‰¥â

„™â∑ÿ°√“¬‡π◊ËÕß®“°¢âÕ®”°—¥¥â“π‡§√◊ËÕß¡◊Õ∑’Ë¡’‰¡à‡æ’¬ßæÕ

°“√„Àâ∫√‘°“√«‘ —≠≠’‚¥¬«‘∏’°“√„Àâ¬“√–ß—∫

§«“¡√Ÿâ ÷°·∫∫∑—Ë«‰ª √à«¡°—∫°“√„™â¬“À¬àÕπ°≈â“¡‡π◊ÈÕ

‡ªìπ«‘∏’°“√∑’Ëπ‘¬¡„πªí®®ÿ∫—π ·≈–¡’°“√„™â¬“À¬àÕπ°≈â“¡

‡π◊ÈÕ√à«¡°—∫¬“¥¡ ≈∫ ´÷Ëß¬“¥¡ ≈∫¡’º≈∑”„Àâ¬“À¬àÕπ

°≈â“¡‡π◊ÈÕÕÕ°ƒ∑∏‘Ïπ“π¢÷Èπ ®÷ß‰¥â¡’ºŸâ»÷°…“∂÷ß«‘∏’°“√„™â

¬“À¬àÕπ°≈â“¡‡π◊ÈÕ·∫∫µà“ß Ê ‡æ◊ËÕ„ÀâºŸ âªÉ«¬¡’§«“¡

ª≈Õ¥¿—¬®“°º≈µ°§â“ß¢Õß¬“À¬àÕπ°≈â“¡‡π◊ÈÕ1-6 √«¡

∂÷ßæ¬“¬“¡»÷°…“«‘∏’°“√„™â‡§√◊ËÕß¡◊Õ„π°“√µ‘¥µ“¡º≈

¢Õß°“√„™â¬“À¬àÕπ°≈â“¡‡π◊ÈÕ  ”À√—∫°“√„™â PNS „π

°“√ª√–‡¡‘π§«“¡ª≈Õ¥¿—¬®“°°“√„™â¬“À¬àÕπ°≈â“¡

‡π◊ÈÕπ—Èπ ‡¥‘¡„™â mode Train-of-four ¡’§à“ TOF ratio

(T
4
/T

1
 ) ≥ 0.7 „π™à«ß∑’Ëºà“π¡“æ∫«à“ °“√„™â‡§√◊ËÕß

Peripheral Nerve Stimulator ‚¥¬„™â mode Train-of-

four ∑’Ë¡’§à“ TOF ratio ≥ 0.7 π—Èπ¬—ß‰¡àª≈Õ¥¿—¬‡æ’¬ßæÕ

‡π◊ËÕß®“°¬—ß¡’ºŸâªÉ«¬ à«πÀπ÷Ëß¬—ß¡’º≈¢Õß¬“À≈ß‡À≈◊ÕÕ¬Ÿà

®πÕ“®‡°‘¥Õ—πµ√“¬‰¥â 7-14 ªí®®ÿ∫—π ®÷ß‰¥â‡ª≈’Ë¬π‰ª „™â§à“

TOF ratio ≥ 0.9 ®÷ß®–∂◊Õ«à“ºŸâªÉ«¬ª≈Õ¥¿—¬®“°¬“À¬àÕπ
°≈â“¡‡π◊ÈÕ

„πª√–‡∑»‰∑¬¬—ß‰¡à‡§¬¡’°“√»÷°…“§«“¡

·¡àπ¬”„π°“√„™â°“√ª√–‡¡‘π∑“ß§≈‘π‘° ‡ª√’¬∫‡∑’¬∫

°—∫°“√„™â‡§√◊ËÕß°√–µÿâπª√– “∑µ“¡¡“µ√∞“π„À¡à

§”∂“¡°“√«‘®—¬
°“√„™â°“√ª√–‡¡‘π∑“ß§≈‘π‘°‡æ◊ËÕª√–‡¡‘π§«“¡

ª≈Õ¥¿—¬À≈—ßºà“µ—¥„π°“√„™â¬“À¬àÕπ°≈â“¡‡π◊ ÈÕ„π

‚√ßæ¬“∫“≈æ√–ª°‡°≈â“¡’§«“¡·¡àπ¬”‡æ’¬ßæÕÀ√◊Õ‰¡à

then got reversal drug at the end operation. At recovery rooms the TOF ratio and
clinical evaluations have been detected. The new safety criteria TOF ≥ 0.9 has been
applied to the whole study.

Results : It was found that the residual effects of muscle relaxants have been detected at
immediate measurement in recovery rooms for 75 percent out off the studied
patients. The patients getting pancuronium showed the highest diverse effect (93.33
percent) and need time about 14.33 min for taking a rest to reach the safety level
(TOF ratio > 0.9). For clinical evaluations it was found that raising head up over 5
minutes and having strong coughing had significant correlations with TOF ratio
≥ 0.9 (P < 0.05). For the rest of symptom evaluations they had no significant
relationships.

Conclusion : Using PNS technique with the new TOF ratio resulted in larger positive detected
measurements compared to the old TOF criteria. Therefore in case of need we have
to select appropriate duration of action of NDMR and give the optimum doses to
those patients. For some special patients using PNS technique coupled with clinical
evaluations may be necessary.

 Key wards : residual curarization TOF ratio
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‡°≥±å°“√§—¥ÕÕ°®“°°“√»÷°…“
1. ASA ¡“°°«à“ II

2. ‰¡à„™à°“√ºà“µ—¥·∫∫ elective case

3. ºŸâªÉ«¬‰¡à ‰¥â√—∫°“√ àß¡“∑’Ë Post Anesthesia

Care Unit

4. „™â‡§√◊ËÕß Peripheral Nerve Stimulator «—¥

 ¿“æ°“√À¬àÕπµ—«¢Õß°≈â“¡‡π◊ÈÕ√–À«à“ß°“√ºà“µ—¥

5. ºŸâªÉ«¬„™â‡§√◊ËÕß™à«¬À“¬„®À≈—ßºà“µ—¥

«‘∏’°“√»÷°…“
Ô ºŸâªÉ«¬®”π«π 60 √“¬

Ô ºŸâªÉ«¬‰¥â√—∫¬“√–ß—∫§«“¡√Ÿâ ÷°‚¥¬°“√π” ≈∫

¥â«¬¬“©’¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ‰¥â√—∫¬“À¬àÕπ°≈â“¡‡π◊ÈÕ

pancuranium atracurium cisatracurium À√◊Õ

rocuronium µ“¡§«“¡‡À¡“– ¡¢ÕßºŸâªÉ«¬ ‚¥¬„Àâ¬“

∑“ßÀ≈Õ¥‡≈◊Õ¥¥”‡ªìπ√–¬– Ê À≈—ßºà“µ—¥‡ √Á® ºŸâªÉ«¬

∑ÿ°√“¬‰¥â√—∫°“√·°âƒ∑∏‘Ï¬“À¬àÕπ°≈â“¡‡π◊ÈÕ¥â«¬ atropine

·≈– neostigmine ª√–‡¡‘π§«“¡‡æ’¬ßæÕ¢Õß°“√·°â

ƒ∑∏‘Ï ‚¥¬Õ“°“√· ¥ß∑“ß§≈‘π‘° ‚¥¬„™â°“√ª√–‡¡‘πÀ≈—°

§◊Õ¬°»’√…–‰¥âπ“π°«à“ 5 «‘π“∑’ °“√ª√–‡¡‘π√Õß≈ß‰ª

‰¥â·°à °“√‰Õ °”¡◊Õ·πàπ °“√≈◊¡µ“‰¥â°«â“ß °“√·≈∫≈‘Èπ

°“√¬°·¢π À≈—ß®“°∂Õ¥∑àÕ‡§√◊ËÕß™à«¬À“¬„®·≈â«®÷ß àß

ºŸâªÉ«¬¡“∑’ËÀâÕßæ—°øóôπ

Ô ‡¡◊ËÕºŸâªÉ«¬¡“∂÷ßÀâÕßæ—°øóôπ ºŸâ»÷°…“®–µ√«®

 Õ∫ƒ∑∏‘Ïµ°§â“ß¢Õß¬“À¬àÕπ°≈â“¡‡π◊ÈÕ¥â«¬‡§√◊ËÕß TOF-

Guard (Biometer Odense Denmark) °√–µÿâπ‡ âπ

ª√– “∑ Ulnar ¥â«¬‰øøÑ“·∫∫ Train-of-four ∑’Ë

∫√‘‡«≥‡Àπ◊Õ¢âÕ¡◊Õ ·≈â««—¥º≈°“√µÕ∫ πÕß¢Õß°≈â“¡‡π◊ÈÕ

adductor pollicis ¢Õß¡◊Õ¢â“ß‡¥’¬«°—π‚¥¬‡«âπ™à«ßÀà“ß

√–À«à“ß°“√°√–µÿâπ·µà≈–§√—Èß 12 «‘π“∑’ √«¡ 3 §√—Èß §à“

‡©≈’Ë¬¢Õß TOF ratio ∑’ËπâÕ¬°«à“ 0.9 ∂◊Õ«à“¡’ƒ∑∏‘Ïµ°§â“ß

¢Õß¬“À¬àÕπ°≈â“¡‡π◊ÈÕ · ¥ß∂÷ß§«“¡‰¡à·¡àπ¬”„π°“√

„™â°“√ª√–‡¡‘π∑“ß§≈‘π‘°¢ÕßºŸâ„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷°

Ô ºŸâªÉ«¬∑’Ë¡’§à“ TOF ratio  Ÿß°«à“À√◊Õ‡∑à“°—∫

0.9 ∂◊Õ«à“‰¡à¡’ƒ∑∏‘Ïµ°§â“ß¢Õß¬“À¬àÕπ°≈â“¡‡π◊ÈÕ ·≈–¡’

§«“¡·¡àπ¬”„π°“√„™â°“√ª√–‡¡‘π∑“ß§≈‘π‘°

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬
1. ‡æ◊ËÕ∑¥ Õ∫°“√øóôπµ—«®“°¬“À¬àÕπ°≈â“¡‡π◊ÈÕ

À≈—ßºà“µ—¥ ‚¥¬µ√«®¥â«¬‡§√◊ËÕß PNS ‚¥¬„™â§à“ TOF

ratio ≥ 0.9
2. À“§«“¡ —¡æ—π∏å√–À«à“ß°“√ª√–‡¡‘π∑“ß

§≈‘π‘° °—∫°“√µ√«®¥â«¬‡§√◊ËÕß PNS

3. À“§«“¡ —¡æ—π∏å√–À«à“ß™π‘¥¢Õß NDMR °—∫

§à“ TOF ratio

 ¡¡ÿµ‘∞“π¢Õß°“√«‘®—¬
°“√ª√–‡¡‘π∑“ß§≈‘π‘°„πºŸâªÉ«¬À≈—ßºà“µ—¥¢Õß‚√ß

æ¬“∫“≈æ√–ª°‡°≈â“  “¡“√∂‡∑’¬∫‰¥â°—∫°“√µ√«®

¥â«¬‡§√◊ËÕß PNS ∑’Ë TOF ratio ≥ 0.9

√Ÿª·∫∫¢Õß°“√«‘®—¬
Prospective unblind clinical controlled trial

√–‡∫’¬∫«‘∏’«‘®—¬
ª√–™“°√‡ªÑ“À¡“¬ (Target population) §◊ÕºŸâ

ªÉ«¬∑’Ë¡“√—∫°“√ºà“µ—¥·∫∫ elective case ∑’Ë¡’Õ“¬ÿµ—Èß·µà

15 ªï¢÷Èπ‰ª ®“°·ºπ°»—≈¬°√√¡  Ÿµ‘π√’‡«™°√√¡ ®—°…ÿ

‚ µ-π“ ‘°-≈“√‘ß ǻ ·≈–»—≈¬°√√¡°√–¥Ÿ° ¢Õß‚√ßæ¬“∫“≈

æ√–ª°‡°≈â“ ®—ßÀ«—¥®—π∑∫ÿ√’ µ—Èß·µà‡¥◊Õπæƒ»®‘°“¬π-

∏—π«“§¡ æ.». 2549

‡°≥±å°“√‡≈◊Õ°ºŸâªÉ«¬‡¢â“»÷°…“
1. ASA class I - II

2. ‰¥â√—∫°“√„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷°·∫∫∑—Ë«‰ª

(General anesthesia) ·≈–‰¥â√—∫¬“À¬àÕπ°≈â“¡‡π◊ÈÕ·∫∫

non-depolarizing muscle relaxant „ à∑àÕ™à«¬À“¬„®

§«∫§ÿ¡°“√À“¬„® ‰¥â√—∫¬“·°âƒ∑∏‘Ï¬“À¬àÕπ°≈â“¡‡π◊ÈÕ

·≈–∂Õ¥∑àÕ™à«¬À“¬„®‡¡◊ËÕºà“µ—¥‡ √Á®

3. ‰¡à ‰¥â„™â‡§√◊ËÕß Peripheral Nerve Stimulator

«—¥ ¿“æ°“√À¬àÕπµ—«¢Õß°≈â“¡‡π◊ÈÕ√–À«à“ß°“√ºà“µ—¥

4. ºŸâªÉ«¬‰¥â√—∫°“√ àß¡“∑’ËÀâÕßæ—°øóôπÀ√◊ÕPost

Anesthesia Care Unit (PACU)
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Ô ºŸâªÉ«¬∑’Ë¡’§à“ TOF ratio πâÕ¬°«à“ 0.9 ·µà

¡“°°«à“À√◊Õ‡∑à“°—∫ 0.7 ®–‰¥â√—∫°“√µ√«®ª√–‡¡‘π TOF

ratio ‡ªìπ√–¬–∑ÿ° 5 π“∑’ ®π°√–∑—Ëß TOF ratio  Ÿß

°«à“À√◊Õ‡∑à“°—∫ 0.9

Ô ºŸâªÉ«¬∑’Ë¡’§à“ TOF ratio πâÕ¬°«à“ 0.7 ®–

‰¥â√—∫°“√·°âƒ∑∏‘Ï¬“À¬àÕπ°≈â“¡‡π◊ÈÕ∑—π∑’ ·≈–µ√«®

ª√–‡¡‘π TOF ratio ‡ªìπ√–¬–∑ÿ° 5 π“∑’ ®π°√–∑—Ëß TOF

ratio  Ÿß°«à“À√◊Õ‡∑à“°—∫ 0.9

Ô ºŸ âª É«¬®–‰¥â√ —∫°“√ª√–‡¡‘πÕ“°“√·≈–

Õ“°“√· ¥ß∑“ß§≈‘π‘°‡æ◊ËÕ¥Ÿƒ∑∏‘Ï¬“À¬àÕπ°≈â“¡‡π◊ ÈÕ

‚¥¬µ√«®§«“¡ “¡“√∂„π°“√¬°»’√…–‰¥âπ“π°«à“ 5 «‘π“∑’

‰Õ °”¡◊Õ·πàπ °“√≈◊¡µ“‰¥â°«â“ß ·≈∫≈‘Èπ ·≈–°“√¬°

·¢π

Ô ∫—π∑÷°√“¬≈–‡Õ’¬¥°“√„™â¬“ ≈∫ ™π‘¥·≈–

¢π“¥¢Õß¬“À¬àÕπ°≈â“¡‡π◊ÈÕ √–¬–‡«≈“°“√„Àâ¬“√–ß—∫

§«“¡√Ÿâ ÷° ·≈–√–¬–‡«≈“°“√„Àâ¬“À¬àÕπ°≈â“¡‡π◊ÈÕ§√—Èß

 ÿ¥∑â“¬®π∂÷ß°“√„Àâ¬“·°âƒ∑∏‘Ï √–¬–‡«≈“®“°°“√„Àâ¬“

·°âƒ∑∏‘Ï∂÷ß°“√µ√«® TOF ratio √–¬–‡«≈“®“°°“√µ√«®

TOF ratio §√—Èß·√°®π∂÷ß TOF ratio ≥ 0.7 √–¬–‡«≈“®“°
°“√µ√«® TOF ratio §√—Èß·√°®π∂÷ß TOF ratio ≥ 0.9

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
Ô √–¬–‡«≈“®“°°“√µ√«® TOF ratio §√—Èß

·√°(T0) ®π∂÷ß TOF ratio ≥ 0.9

Ô ®”π«πºŸâªÉ«¬∑’Ë¡’§à“ TOF ratio < 0.9 ·≈–

≥ 0.9
Ô §«“¡ —¡æ—π∏å√–À«à“ß¬“À¬àÕπ°≈â“¡‡π◊ÈÕ

·≈–§à“ TOF ratio

Ô §«“¡ —¡æ—π∏å√–À«à“ß√–¬–‡«≈“„Àâ¬“À¬àÕπ

°≈â“¡‡π◊ÈÕ§√—Èß ÿ¥∑â“¬ ·≈–§à“ TOF ratio

Ô §«“¡ —¡æ—π∏å√–À«à“ß°“√ª√–‡¡‘π∑“ß§≈‘π‘°

°—∫ TOF ratio

 ∂‘µ‘∑’Ë„™â
Ô ¢âÕ¡Ÿ≈∑’Ë‡ªìπ continuous variable · ¥ß

‡ªìπ√âÕ¬≈– mean, SD

Ô °“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß

¢âÕ¡Ÿ≈ Õß°≈ÿà¡„™â Chi-square À√◊Õ t-test µ“¡§«“¡

‡À¡“– ¡‚¥¬∂◊Õ«à“¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ p < 0.05

º≈°“√»÷°…“
ºŸâªÉ«¬®”π«π 60 √“¬ ‡ªìπºŸâªÉ«¬™“¬ 28 √“¬ ºŸâ

ªÉ«¬À≠‘ß 32 √“¬ ¡’Õ“¬ÿ‡©≈’Ë¬ 40.35±17.40 ªï (range 15-
80 ªï) πÈ”Àπ—°‡©≈’Ë¬ 53.74±11.83 °‘‚≈°√—¡ (range 32-
80 °‘‚≈°√—¡) √–¬–‡«≈“√–ß—∫§«“¡√Ÿâ ÷°‡©≈’Ë¬ 94.92±
35.11 π“∑’ (range 40-160 π“∑’) ‚¥¬·∫àßµ“¡

ª√–‡¿∑°“√ºà“µ—¥‡ªìπ»—≈¬°√√¡ 36 √“¬ (√âÕ¬≈– 40)

»—≈¬°√√¡°√–¥Ÿ° 4 √“¬ (√âÕ¬≈– 6.7)®—°…ÿ ‚ µ-π“ ‘°-

≈“√‘ß´å 8 √“¬ (√âÕ¬≈– 13.3)  Ÿµ‘π√’‡«™°√√¡ 12 √“¬

(√âÕ¬≈– 20)

√–¬–‡«≈“∑’Ë ‰¥â√—∫¬“À¬àÕπ°≈â“¡‡π◊ÈÕ§√—Èß ÿ¥∑â“¬

®π∂÷ß‰¥â√—∫¬“·°âƒ∑∏‘ÏÀ¬àÕπ°≈â“¡‡π◊ÈÕ (Last NDMR to

reverse) ‡©≈’Ë¬ 39.08±12.40 π“∑’ √–¬–‡«≈“®“°°“√·°â
ƒ∑∏‘Ï¬“À¬àÕπ°≈â“¡‡π◊ÈÕ∂÷ß°“√µ√«®«—¥ TOF ratio §√—Èß

·√° (Reverse to T
0
) ‡©≈’Ë¬ 13.78±3.75 π“∑’

ºŸâªÉ«¬∑ÿ°√“¬∂Õ¥∑àÕ™à«¬À“¬„®°àÕπÕÕ°®“°

ÀâÕßºà“µ—¥ æ∫«à“¡’ºŸâªÉ«¬ 45 √“¬ (√âÕ¬≈– 75) ¡’§à“ TOF

ratio ∑’Ë‡«≈“ T
0
 < 0.9 ·≈–¡’ 4 √“¬ (√âÕ¬≈– 6.67) ∑’ËµâÕß

‰¥â√—∫¬“·°âƒ∑∏‘Ï¬“À¬àÕπ°≈â“¡‡π◊ÈÕ‡æ‘Ë¡‡µ‘¡‡π◊ËÕß®“° TOF

ratio ∑’Ë T
0
 < 0.7 À≈—ß®“°‰¥â√—∫¬“·°âƒ∑∏‘Ï·≈â«µ√«®«—¥

§√—ÈßµàÕ¡“ ‰¥â§à“ TOF ratio > 0.7 ºŸâªÉ«¬ 45 √“¬∑’Ë¡’§à“

TOF ratio < 0.9 ∑’Ë‡«≈“ T
0
 π—ÈπÕ¬Ÿà„π°≈ÿà¡∑’Ë ‰¥â√—∫

Pancuronium 14 √“¬ (√âÕ¬≈– 31.11) Atracurium 17

√“¬ (√âÕ¬≈– 37.78) Cisatracurium 11 √“¬ (√âÕ¬≈–

24.44) Rocuronium 3 √“¬ (√âÕ¬≈– 6.67) (µ“√“ß∑’Ë 1)

„π à«π¢Õß§«“¡ —¡æ—π∏å√–À«à“ß°“√„™â¬“·µà≈–

™π‘¥°—∫§à“ TOF ratio ∑’Ë‡«≈“ T0 æ∫«à“°≈ÿà¡∑’Ë ‰¥â¬“

Pancuronium ¡’§à“ TOF ratio < 0.9 ∂÷ß√âÕ¬≈– 93.33

°≈ÿà¡∑’Ë ‰¥â¬“ Atracurium Cisatracurium Rocuronium

¡’§à“ TOF < 0.9 ‡∑à“°—∫√âÕ¬≈– 62.96 √âÕ¬≈– 84.61

√âÕ¬≈– 60 µ“¡≈”¥—∫

√–¬–‡«≈“∑’Ë ‰¥â√—∫¬“À¬àÕπ°≈â“¡‡π◊ÈÕ§√—Èß ÿ¥∑â“¬
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®π∂÷ß‰¥â√—∫¬“·°âƒ∑∏‘Ï°“√À¬àÕπ°≈â“¡‡π◊ÈÕ (Last NDMR

to reverse) ‡©≈’Ë¬ 39.08 π“∑’ √“¬≈–‡Õ’¬¥¥—ßµ“√“ß∑’Ë 2

√–¬–‡«≈“®“°°“√µ√«® TOF §√—Èß·√° (T
0
)

®π∂÷ß‡«≈“∑’Ë TOF ≥ 0.9 ‡©≈’Ë¬ 8.33 π“∑’ ‚¥¬°≈ÿà¡∑’Ë ‰¥â

√—∫¬“ Pancuronium ¡’‡«≈“‡©≈’Ë¬ 14.33 π“∑’ Atracurium

5.37 π“∑’ Cisatracurium 8.08 π“∑’ ·≈– Rocuronium

7.0 π“∑’ (µ“√“ß∑’Ë 3)

 º≈°“√ª√–‡¡‘πÕ“°“√·≈–Õ“°“√· ¥ß∑“ß

µ“√“ß∑’Ë 1 √âÕ¬≈–¢ÕßºŸâªÉ«¬ ∑’Ë¡’§à“ TOF ratio µà“ß Ê ∑’Ë‡«≈“ T0 ·¬°µ“¡™π‘¥¢Õß¬“∑’Ë„™â

                            ®”π«πºŸâªÉ«¬

     ¬“∑’Ë„™â Total

TOF ratio < 0.9 TOF ratio ≥ 0.9

N = 45(75 percent) N = 15(25 percent) N = 60(100 percent)

Pancuronium 14(31.11) [93.33] 1( 6.67) [6.66] 15(25.00) [100]

Atracurium 17(37.78) [62.96] 10(66.67) [37.04] 27(45.00) [100]

Cisatracurium 11(24.44) [84.61] 2(13.33) [15.39] 13(21.67) [100]

Rocuronium 3( 6.67)  [60] 2(13.33)   [40]   5( 8.33) [100]

µ“√“ß∑’Ë 2 √–¬–‡«≈“®“°„Àâ¬“À¬àÕπ°≈â“¡‡π◊ÈÕ§√—Èß ÿ¥∑â“¬∂÷ß Reverse (Last NDMR to reverse) ·¬°µ“¡™π‘¥¬“

     ¬“∑’Ë„™â                              Time (min) ± SD mean(min)

TOF ratio < 0.9 TOF ratio ≥ 0.9

Pacuronium 45.36±13.65 60±.00 46.33

Atracurium 36.75±11.17 43±10.33 39.07

Cisatracurium 29.09± 8.61 37.50±3.54 30.38

Rocuronium 36.67±16.07 45±.00 40.00

  §à“‡©≈’Ë¬√«¡∑—ÈßÀ¡¥ 39.08

µ“√“ß∑’Ë 3 √–¬–‡«≈“‡©≈’Ë¬®“° T0 ∂÷ß TOF ratio > 0.9

¬“∑’Ë„™â Mean(min)

Pancuronium 14.33

Atracurium 5.37

Cisatracurium 8.08

Rocuronium 7

total 8.33
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µ“√“ß∑’Ë 4 §«“¡ —¡æ—π∏å¢ÕßÕ“°“√·≈–Õ“°“√· ¥ß∑“ß§≈‘π‘° °—∫ TOF ratio

      Õ“°“√                             No of Pt (N= 60) p-value

TOF ratio < 0.9 TOF ratio ≥ .09

¬°À—« Yes 15 15 .000

No 30 -

‰Õ·√ß Yes 28 15 .006

No 17 -

°”¡◊Õ·πàπ Yes 40 15 .318

No 5 -

≈◊¡µ“°«â“ß Yes 41 15 .564

No 4 -

·≈∫≈‘Èπ Yes 41 15 .564

No 4 -

¬°·¢π Yes 39 15 .321

No 6 -

§≈‘π‘°‡¡◊ËÕ‡∑’¬∫°—∫°“√µ√«®«—¥ TOF ratio æ∫«à“§«“¡

 “¡“√∂„π°“√‰Õ ·≈–§«“¡ “¡“√∂„π°“√¬°»’√…–

π“π°«à“ 5 «‘π“∑’ ¡’§«“¡ —¡æ—π∏å°—∫°“√µ√«®«—¥ TOF

ratio ¡’§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡∑’Ë¡’§à“ TOF ratio < 0.9

·≈–°≈ÿà¡∑’Ë¡’§à“ TOF ratio ≥ 0.9 Õ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ ( p= 0.006 ·≈– p =0.000 µ“¡≈”¥—∫)  à«π°“√

ª√–‡¡‘πÕ“°“√·≈–Õ“°“√· ¥ß∑“ß§≈‘π‘°Õ◊Ëπ‰¡àæ∫«à“¡’

§«“¡·µ°µà“ß¥—ß„πµ“√“ß∑’Ë 4

«‘®“√≥å
Srisawasdi S. ·≈–§≥–14 ‰¥â»÷°…“ƒ∑∏‘Ïµ°§â“ß

¢Õß¬“À¬àÕπ°≈â“¡‡π◊ÈÕ æ∫«à“¡’°“√µ°§â“ß¢Õßƒ∑∏‘Ï¬“

À¬àÕπ°≈â“¡‡π◊ÈÕ√âÕ¬≈– 14.19 ‚¥¬„™â‡°≥±å TOF < 0.7

µàÕ¡“ Debaene Bertrand M.D1 ‰¥â»÷°…“‚¥¬„™â‡°≥±å

°“√µ—¥ ‘πƒ∑∏‘Ïµ°§â“ß¢Õß¬“À¬àÕπ°≈â“¡‡π◊ÈÕ„À¡à‡ªìπ TOF

< 0.9 æ∫«à“¡’Õÿ∫—µ‘°“√≥å°“√µ°§â“ß¢Õßƒ∑∏‘Ï¬“À¬àÕπ

°≈â“¡‡π◊ÈÕ∂÷ß√âÕ¬≈– 45

„π°“√»÷°…“§√—Èßπ’Èæ∫«à“ Õÿ∫—µ‘°“√≥å¢Õßƒ∑∏‘Ï

µ°§â“ß¢Õß¬“À¬àÕπ°≈â“¡‡π◊ÈÕ„πÀâÕßæ—°øóôπ Ÿß∂÷ß√âÕ¬≈– 75

Õ¬à“ß‰√°Áµ“¡ ∂â“„™â‡°≥±å‡¥‘¡∑’Ë TOF ratio < 0.7 ®–

æ∫«à“®”π«πºŸâªÉ«¬∑’ ËÕ¬Ÿ à „π‡°≥±å¡’º≈µ°§â“ß¢Õß¬“

À¬àÕπ°≈â“¡‡π◊ÈÕ‡æ’¬ß√âÕ¬≈– 6.67 (µ“√“ß∑’Ë 5) ´÷Ëß¡’

§«“¡·µ°µà“ß°—π¡“° · ¥ß«à“ °“√„™â°“√µ√«®ª√–‡¡‘π

∑“ß§≈‘π‘°„π°“√ª√–‡¡‘πº≈µ°§â“ß¢Õß¬“À¬àÕπ°≈â“¡

‡π◊ÈÕ„™â ‰¥â„°≈â‡§’¬ß°—π‡¡◊ËÕ„™â°—∫‡°≥±å‡¥‘¡ (TOF ratio <

0.7) ·µà‡¡◊ËÕ‡°≥±å TOF ratio ‡ª≈’Ë¬π·ª≈ß‰ª °“√

µ√«®ª√–‡¡‘π∑“ß§≈‘π‘°°Á‰¡à¡’§«“¡‰«‡æ’¬ßæÕ

√–¬–‡«≈“®“°°“√„Àâ¬“À¬àÕπ°≈â“¡‡π◊ÈÕ§√—Èß

 ÿ¥∑â“¬®π∂÷ß°“√„Àâ¬“·°âƒ∑∏‘Ï‡©≈’Ë¬ 39.08±12.40 π“∑’
÷́Ëßπ—∫«à“π“πæÕ∑’Ë®–∑”„Àâ‚Õ°“ °“√·°âƒ∑∏‘Ï ”‡√Á®‰¥â¡“°

√«¡∂÷ßºŸâ„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷°‰¥âµ√–Àπ—°∂÷ßªí≠À“π’È ®÷ß

¡—°®–„™â¬“À¬àÕπ°≈â“¡‡π◊ÈÕ∑’Ë¡’√–¬–‡«≈“ÕÕ°ƒ∑∏‘Ïª“π

°≈“ß„πªí®®ÿ∫—π

·≈–®“°°“√»÷°…“π’Èæ∫«à“°≈ÿà¡∑’Ë„™â Cisatra-

curium æ∫Õÿ∫—µ‘°“√≥å¢Õßƒ∑∏‘Ï¬“µ°§â“ß∂÷ß 84 percent

´÷Ëßµà“ß®“°°“√»÷°…“¢Õß Cammu G. ·≈–§≥–3 ∑’Ë ‰¥âº≈
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«à“ Cisatracurium ª≈Õ¥¿—¬°«à“ Rocuronium ∑—Èßπ’È

Õ“®‡ªìπ®“°ªí®®—¬Õ◊Ëπ∑’Ë∑”„Àâ ‰¥â§à“ TOF < 0.9 ¡“° ‰¥â·°à

√–¬–‡«≈“‡©≈’Ë¬®“°„Àâ¬“§√—Èß ÿ¥∑â“¬®π∂÷ß©’¥¬“ reverse

π—Èπ —Èπ°«à“°≈ÿà¡Õ◊ËπÊ (30.38 π“∑’) ´÷Ëß∂â“¥Ÿ‡«≈“„π à«π∑’Ë

„Àâ§à“ TOF ≥ 0.9 ·≈â«æ∫«à“‡©≈’Ë¬ 37.50 π“∑’ πâÕ¬°«à“

‡«≈“‡©≈’Ë¬√«¡¢Õß∑—Èß°≈ÿà¡

°“√·°âƒ∑∏‘Ï¬“À¬àÕπ°≈â“¡‡π◊ÈÕ„Àâ ”‡√Á®π—Èπ ¡’

ªí®®—¬ ”§—≠‡°’Ë¬«¢âÕß§◊Õ §«“¡≈÷°¢Õß°“√ block ¢Õß¬“

„π¢≥–„Àâ¬“·°âƒ∑∏‘Ï ´÷Ëß‡√“·°âƒ∑∏‘Ï‡¡◊ËÕ°≈â“¡‡π◊ÈÕ¡’°“√

øóôπµ—«¡“°æÕ°Á®–·°âƒ∑∏‘Ï ‰¥âßà“¬ ·≈–‡ªìπ°“√¬“°∑’Ë®–

∫Õ°«à“√–¬–‡«≈“À≈—ß„Àâ¬“§√—Èß ÿ¥∑â“¬π“π‡∑à“„¥°àÕπ

„Àâ¬“·°âƒ∑∏‘Ï ∑’Ë®–„Àâ§à“ TOF „πÀâÕßæ—°øóôπ ≥ 0.9

‡π◊ËÕß®“°ºŸâªÉ«¬·µà≈–§πµÕ∫ πÕßµàÕ¬“À¬àÕπ°≈â“¡‡π◊ÈÕ

‰¡à‡∑à“°—π Kirkegaard Hans(4) ‰¥â‡ πÕ«à“ ∂â“„™â

Peripheral Nerve Stimulator µ√«®¥â«¬ TOF mode

°àÕπ©’¥¬“ reverse π—Èπ §«√®–π—∫‰¥â 3-4 §√—Èß ·≈â«®÷ß

®–„Àâ§à“ TOF ≥ 0.7 ·≈–µâÕß„™â‡«≈“Õ’°ª√–¡“≥ 30 π“∑’

®÷ß‰¥â TOF ≥ 0.9 „π¢≥–∑’Ë°“√»÷°…“π’Èæ∫«à“ µâÕß„™â‡«≈“

„πÀâÕßæ—°øóôπ®π‰¥â§à“ TOF ≥ 0.9 (T
0
 ∂÷ß TOF ≥ 0.9)

‡©≈’Ë¬ 8.33 π“∑’ „π¢≥–∑’Ë°≈ÿà¡∑’Ë ‰¥â Pancuronium „™â

‡«≈“¡“°∑’Ë ÿ¥∂÷ß 14.33 π“∑’ ´÷Ëß‡¡◊ËÕ√«¡‡«≈“‡©≈’Ë¬®“°

°“√ reverse ∂÷ßÀâÕßæ—°øóôπ (13.78 π“∑’) °Á®–„°≈â

‡§’¬ß°—∫∑’Ë Kirkegaard Hans4 ‰¥â»÷°…“‰«â

„π°“√»÷°…“‚¥¬¥ŸÕ“°“√·≈–Õ“°“√· ¥ßπ—Èπ

æ∫«à“Õ“®‰¥âº≈‰¡à‡∑’Ë¬ßµ√ß ∑—Èßπ’ÈµâÕßÕ“»—¬ªí®®—¬§◊Õ ºŸâªÉ«¬

µâÕßµ◊Ëπ¥’æÕ ·≈–„Àâ§«“¡√à«¡¡◊Õ„π°“√µ√«® ´÷Ëß„π°“√

»÷°…“§√—Èßπ’È æ∫«à“ºŸâªÉ«¬∑’Ë„Àâ§à“ TOF ratio ≥ 0.9 ·≈–„Àâ

§«“¡√à«¡¡◊Õ„π°“√ª√–‡¡‘ππ—Èπ  “¡“√∂∑”°“√ª√–‡¡‘π

∑“ß§≈‘π‘°‰¥â∑ÿ°™π‘¥ ·µà¡’‡æ’¬ß°“√ “¡“√∂¬°»’√…–

π“π¡“°°«à“ 5 «‘π“∑’ ·≈–‰Õ‰¥â·√ß‡∑à“π—Èπ ∑’Ë¡’§«“¡

 —¡æ—π∏å°—∫ TOF ratio Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ´÷Ëß

µà“ß®“°°“√»÷°…“¢Õß Srisawasdi S. ·≈–§≥–14 ∑’Ëæ∫

§«“¡ —¡æ—π∏å„π‡√◊ËÕß°“√¬°»’√…–‰¥âπ“π¡“°°«à“ 5 «‘π“∑’

·≈–°“√¬°·¢π‰¥â

 √ÿª
ƒ∑∏‘Ïµ°§â“ß¢Õß¬“À¬àÕπ°≈â“¡‡π◊ÈÕÀ≈—ßºà“µ—¥¬—ß

§ß‡ªìπªí≠À“∑’Ëæ∫‰¥â ·≈–®–æ∫Õÿ∫—µ‘°“√≥å Ÿß¢÷Èπµ“¡

‡°≥±å„À¡à (TOF ratio > 0.9)

°“√ª√–‡¡‘π∑“ß§≈‘π‘°·µà‡æ’¬ßÕ¬à“ß‡¥’¬«π—Èπ‰¥â

º≈‰¡à·¡àπ¬” °“√»÷°…“π’Èæ∫«à“ °“√· ¥ß∑“ß§≈‘π‘°∑’Ë

¡’§«“¡ —¡æ—π∏åÕ¬à“ß¡’π—¬ ”§—≠°—∫§à“ TOF ratio > 0.9

‰¥â·°à°“√¬°»’√…–π“π > 5 π“∑’ ·≈– °“√‰Õ‰¥â·√ß

·µàÕ¬à“ß‰√°Áµ“¡„π√“¬∑’Ë‡ ’Ë¬ßµàÕ°“√À≈ß‡À≈◊Õ¢Õß¬“

À√◊Õ√“¬∑’Ë¡’ªí≠À“ §«√„™â PNS „π°“√ª√–‡¡‘π√à«¡°—∫

Õ“°“√· ¥ß∑“ß§≈‘π‘°¡“°°«à“ 1 Õ¬à“ß‡æ◊ËÕ§«“¡

µ“√“ß∑’Ë 5 √âÕ¬≈–¢ÕßºŸâªÉ«¬ ∑’Ë¡’§à“ TOF ratio µà“ßÊ ‡¡◊ËÕ„™â‡°≥±å‡¥‘¡ (TOF ratio > 0.7)

                            ®”π«πºŸâªÉ«¬

     ¬“∑’Ë„™â Total

TOF ratio < 0.7 TOF ratio ≥ 0.7

N = 4(6.67 percent) N = 56(93.33 percent) N = 60(100 percent)

Pancuronium 2 (50.00) 13(23.21) 15(25.00)

Atracurium 1 (25.00) 26(46.43) 27(45.00)

Cisatracurium 1 (25.00) 12(21.43) 13(21.67)

Rocuronium 0 ( 0.00)  5( 8.93)  5( 8.33)
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