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À≈—°°“√·≈–«—µ∂ÿª√– ß§å: ¿“«– methemoglobinemia
(MetHb)  oxidized form ¢Õß hemoglobin „π°√–· ‡≈◊Õ¥
´÷Ëß®–‰¡à “¡“√∂®—∫°—∫ÕÕ°´‘‡®π®“° alveoli ¢ÕßªÕ¥‰¥â ∑”„Àâ
‚¡‡≈°ÿ≈¢ÕßÕÕ°´‘‡®π∑’Ë‡°“–·πàπ‰¡àª≈àÕ¬ÕÕ°‰ª‡≈’È¬ß‡´≈≈å
‡π◊ÈÕ‡¬◊ËÕ·≈–Õ«—¬«– ¿“«– MetHba ¡’Õ¬Ÿà 2 ™π‘¥ §◊Õ ™π‘¥∑’Ë
‡ªìπ¡“·µà°”‡π‘¥ ·≈–™π‘¥∑’Ë‡°‘¥®“° “√‡§¡’ ∂â“¡’¡“°°«à“
√âÕ¬≈– 70 ºŸâªÉ«¬®–‡ ’¬™’«‘µ √“¬ß“ππ’È‡ªìπ°“√„Àâ¬“√–ß—∫
§«“¡√Ÿâ ÷°∑—Èßµ—« „πºŸâªÉ«¬∑’Ë¡’¿“«– methemoglobinemia
™π‘¥∑’Ë‡ªìπ¡“·µà°”‡π‘¥∑’ËµâÕß√—∫°“√ºà“µ—¥ cesarean section
·∫∫©ÿ°‡©‘π ‡æ◊ËÕ™à«¬™’«‘µ∑“√°·Ω¥·≈–¡“√¥“
«‘∏’°“√»÷°…“: ºŸâªÉ«¬À≠‘ß Õ“¬ÿ 37 ªï µ—Èß§√√¿å·Ω¥ ¡“ 38
 —ª¥“Àå ´÷Ëß∑“√°„π§√√¿å√“¬Àπ÷Ëß ‡ ’¬™’«‘µ·≈â«  à«π√“¬∑’Ë 2
¬—ß¡’™’«‘µ·µà‡°‘¥¿“«– fetal distress syndrome µâÕß∑”
°“√ºà“µ—¥·∫∫„ÀâÕÕ°´‘‡®π 100% ‰ªµ≈Õ¥°“√ºà“µ—¥ ®÷ß„Àâ
¬“ ≈∫·∫∫ general anesthesia ·≈–∑” cesarean section
∑’Ë‚√ßæ¬“∫“≈°“Ã ‘π∏ÿå
º≈°“√»÷°…“: °“√«“ß¬“ ≈∫¥”‡π‘π‰ª‰¥â¥’ °“√ºà“µ—¥‡ªìπ
º≈ ”‡√Á® ·≈– “¡“√∂™à«¬™’«‘µ¢Õß fetus √“¬∑’Ë¡’™’«‘µÕ¬Ÿàπ—Èπ
ÕÕ°¡“‰¥â‚¥¬ª≈Õ¥¿—¬ ®“°°“√µ√«®¡“√¥“„π√–À«à“ßºà“µ—¥
æ∫«à“¡’§«“¡‡¢â¡¢âπ¢ÕßÕÕ°´‘‡®π„π‡≈◊Õ¥ (Sp0

2
) µË” °“√À“

§à“ methemoglobin ∑”„Àâ‡™◊ËÕ«à“ ¿“«– met ‡ªìπ™π‘¥∑’Ë‡ªìπ
¡“·µà°”‡π‘¥ ‡æ√“–√à“ß°“¬¢“¥ enzyme ∑’Ë™◊ËÕ«à“ NAD-
methemoglobin reductase I À√◊Õ (cytochrome b reductase)
 à«π√–∫∫Õ◊ËπÊ ¢Õß¡“√¥“‡ªìπª°µ‘
 √ÿª: °“√«“ß¬“ ≈∫‚¥¬„ÀâÕÕ°´‘‡®π 100% °àÕπ„Àâ¬“ ≈∫
·∫∫ general anesthesia ·≈–¬—ß§ß„ÀâÕÕ°´‘‡®π‰ªµ≈Õ¥
°“√ºà“µ—¥ cesarian ‰¥âº≈‡ªìπ∑’Ëπà“æÕ„®  “¡“√∂™à«¬™’«‘µ¢Õß

Background: Methemoglobinemia (MetHb), is the

oxidized form of hemoglobin in the blood stream.  The

MetHba could not bind with oxygen in the lung alveoli and

could not release oxygen to the tissues and organs.  There

are  two types of this condition, congenital and acquired

MetHba. If it exceeds 70% the patient could not survive.

Objective: We reported to report the administration of

general anesthesia to a parturient with congenital

methomoglobinemia who need an emergency cesarean

section to save the mother and a fetus.

Case:  A 37-year-old pregnant woman who carried twin

pregnancy for 38 weeks was anesthetized.  One fetus was

dead and the other survived but facing the fetal distress

syndrome.  There was no alternative but cesarean section

in Kalasin Provincial Hospital.  The 100% oxygen was given

before the general anesthetic and continued during

operation.

Results: We gave 100% oxygen to this patient prior to

general anesthesia and during operation.  The procedure

produced the satisfactory result.  The dead fetus was

removed and the one with fetal distressed condition was

delivered safely while the mother survived the anesthesia

astonishingly well even though she was detected low blood

oxygen concentration (SpO2) throughout the Cesarean

Section.  The parturient condition was clinically confirmed

as the congenital methemoglobinemia because she lacked

the enzyme called NAD-methemoglobin reductase I

(cytochrome  b  reductase).

√“¬ß“πºŸâªÉ«¬ • Case Report
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Conclusions: The result of administering 100% oxygen

prior to general anesthesia and maintaining such oxygen

during the operation was highly satisfied, the dead

fetus was successfully removed while the living one was

safely delivered and the mother came out normally.

Keywords:  Anesthesia,  fetal distress condition, congenital

methemoglobinemia, twin pregnancy

∫∑π”

 ‘Ëß ”§—≠ª√–°“√Àπ÷Ëß„π°“√«“ß¬“ ≈∫π—Èπ µâÕß§”π÷ß
∂÷ß«à“‚≈À‘µ∑’Ë‰À≈‡«’¬π‰ª Ÿà∑ÿ° à«π¢Õß√à“ß°“¬  ¡’§«“¡
 “¡“√∂„π°“√π”‡Õ“ÕÕ° ‘́‡®π‰ª‡≈’È¬ß‡´≈≈å¢ÕßÕ«—¬«–µà“ßÊ
„π¢π“¥∑’Ë‡æ’¬ßæÕ ·≈–∑”‰¥âπ“π æÕ„Àâ∑”ºà“µ—¥ ”‡√Á®‰¥â
¥â«¬  ¡Õß´÷Ëß‡ªìπÕ«—¬«–∑’Ë∑”Àπâ“∑’Ëª√– “π §«∫§ÿ¡  —Ëß°“√
·≈–¬—∫¬—Èß°“√∑”ß“π¢ÕßÕ«—¬«–Õ◊ËπÊ ‡æ◊ËÕ¥”√ß™’«‘µ‰«â ∑—Èß„π
¿“«–ª°µ‘ ·≈–¢≥–ºà“µ—¥π—Èπ µâÕß°“√ÕÕ°´‘‡®π·≈–°≈Ÿ‚§ 
‰ª‡≈’È¬ßµ≈Õ¥‡«≈“ À“°¢“¥‰ª‡æ’¬ß 4 π“∑’‡∑à“π—Èπ ‡´≈≈å
 ¡Õß°Á®–∑”Àπâ“∑’Ë‰¡à‰¥â ·≈–µ“¬„π∑’Ë ÿ¥

§π‰¢â∑’Ë¡’¿“«– methemoglobinemia (MetHb) ¡“·µà°”‡π‘¥
¬àÕ¡¡’ÕÕ°´‘‡®π„π°√–· ‚≈À‘µπâÕ¬°«à“§πª°µ‘ ‡æ√“–«à“
‚¡‡≈°ÿ≈‡À≈Á° (Fe molecule) ́ ÷Ëß¡’Õ¬Ÿà„π hemoglobin ‡ªìπ (Fe3+)
‰¡à “¡“√∂®—∫ÕÕ°´‘‡®π ´÷Ëß‡ªìπ°≈‰°¢ÕßŒ’‚¡‚°≈∫‘π„π°“√
®—∫ÕÕ°´‘‡®π„πªÕ¥·≈â«‰À≈‡«’¬π‰ª„Àâ‡´≈≈å¢ÕßÕ«—¬«–µà“ßÊ
¥â«¬‡Àµÿπ’È methemoglobin ®÷ß∑”Àπâ“∑’Ë„Àâ‡°‘¥º≈‚¥¬√«¡ §◊Õ
≈¥ª√– ‘∑∏‘¿“æ°“√π”ÕÕ°´‘‡®π ¥—ßπ—Èπ „π°“√«“ß¬“ ≈∫
¢Õß§π‰¢â∑’Ë¡’¿“«– congenital methemoglobinemia ®÷ß®”‡ªìπ
µâÕß√–¡—¥√–«—ß‡ªìπæ‘‡»… ·≈–µâÕß»÷°…“‰ªæ√âÕ¡°—∫°“√¥Ÿ·≈
√—°…“§π‰¢â ®√‘ßÕ¬Ÿà«à“ºŸâªÉ«¬¡’™’«‘µ¡“‰¥â®πµ—Èß§√√¿å ‡æ√“–
√à“ß°“¬ª√—∫√–∫∫µà“ßÊ „Àâ‡¢â“°—∫°“√„ÀâÕÕ°´‘‡®ππâÕ¬°«à“
ª°µ‘ ´÷ËßµâÕß∑”‚¥¬„™âªØ‘°‘√‘¬“™’«‡§¡’„π°“√º≈‘µæ≈—ßß“π
™π‘¥‰¡àµâÕß„™âÕÕ°´‘‡®π (anaerobic energy production)
∑’Ë·ºπ°«‘ —≠≠’«‘∑¬“ ¢Õß‚√ßæ¬“∫“≈°“Ã ‘π∏ÿå ¬—ß‰¡à‡§¬¡’
ª√– ∫°“√≥åµ√ß„π°“√¥Ÿ·≈ºŸâªÉ«¬°≈ÿà¡π’È ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß
‡¡◊ËÕµâÕß√—∫°“√ºà“µ—¥§≈Õ¥∑“√° (cesarean section) ´÷Ëß
‡ªìπ°“√ºà“µ—¥„À≠àÕ’°¥â«¬ √“¬ß“ππ’Èπ—∫‡ªìπ°â“«·√°¢Õß
°“√√«∫√«¡¢âÕ¡Ÿ≈æ◊Èπ∞“π ”À√—∫»÷°…“·≈–ªØ‘∫—µ‘°“√∑“ß
§≈‘π‘°∑’Ëπà“‡™◊ËÕ∂◊Õ∑“ß«‘™“°“√µàÕ‰ª

√“¬ß“πºŸâªÉ«¬

ºŸâªÉ«¬À≠‘ß‰∑¬§Ÿà Õ“¬ÿ 37 ªï Õ“™’æ·¡à∫â“π µ—Èß§√√¿å·Ω¥
‡ªìπ§√√¿å∑’Ë 2 (G

2
P

1
) Õ“¬ÿ§√√¿å 38  —ª¥“Àå ¡“‚√ßæ¬“∫“≈

¥â«¬≈Ÿ°¥‘ÈππâÕ¬≈ß¡“ 1 «—π º≈°“√µ√«®¥â«¬§≈◊Ëπ§«“¡∂’Ë Ÿß
æ∫«à“≈Ÿ°„π§√√¿å‡ ’¬™’«‘µ 1 §π Õ’°§πÕ¬Ÿà„π¿“«– fetal
distress  Ÿµ‘·æ∑¬å®÷ß«“ß·ºπ ºà“µ—¥§≈Õ¥∑“ßÀπâ“∑âÕß·∫∫
©ÿ°‡©‘π ºŸâªÉ«¬·¢Áß·√ß¥’„Àâª√–«—µ‘«à“ ≈Ÿ°§π·√°§≈Õ¥ª°µ‘ ‰¥â
√—∫°“√µ√«®°àÕπ§≈Õ¥ 10 §√—Èß∑’Ë‚√ßæ¬“∫“≈°“Ã ‘π∏ÿå ‚¥¬
 Ÿµ‘·æ∑¬å‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õß§π‰¢â ªØ‘‡ ∏‚√§ª√–®”µ—«
Õ◊ËπÊ ‰¡à·æâ¬“À√◊ÕÕ“À“√ ‰¡à‡§¬‰¥â√—∫°“√„Àâ¬“√–ß—∫§«“¡
√Ÿâ ÷°µ—«¡“°àÕπ º≈°“√µ√«®√à“ß°“¬Õ¬Ÿà„π‡°≥±åª°µ‘
§à“ hemoglobin 11.0 °√—¡/‡¥´‘≈‘µ√ hematocrit 34.9%

∑’ËÀâÕßºà“µ—¥ ºŸâªÉ«¬√Ÿâ ÷°µ—«¥’‰¡à‡Àπ◊ËÕ¬ §«“¡¥—π‚≈À‘µ
120/79 ¡¡.ª√Õ∑ À“¬„®ª°µ‘ 12 §√—ÈßµàÕπ“∑’ ™’æ®√‡µâπ
 ¡Ë”‡ ¡Õ 78 §√—ÈßµàÕπ“∑’ ·µà«—¥§à“ÕÕ°´‘‡®π„π‡≈◊Õ¥·¥ß
(SpO

2
) °àÕπ„ÀâÕÕ°´‘‡®π‰¥â 68% ®÷ß‰¥â„ÀâÕÕ°´‘‡®π 100%

‡π◊ËÕß®“°¡’¿“«– fetal distress æ∫«à“§à“ SpO
2
 ¬—ß§ß‡ªìπ 68%

‡™àπ‡¥‘¡„π√–À«à“ßπ—Èπ‰¥âµ√«®√à“ß°“¬ºŸâªÉ«¬‡æ‘Ë¡‡µ‘¡‰¡àæ∫
§«“¡º‘¥ª°µ‘Õ◊Ëπ·≈–§‘¥«à“‡§√◊ËÕßÕ“®∑”ß“πº‘¥æ≈“¥®÷ß‰¥â
π”‡§√◊ËÕß monitor ‡§√◊ËÕß„À¡à¡“«—¥§à“ SpO

2
 ¬—ß§ß‰¥â 68%

‡∑à“‡¥‘¡‚¥¬∑’ËºŸâªÉ«¬¬—ß§ßª°µ‘ ·≈–‰¥âπ”‡§√◊ËÕß¡“«—¥ SpO
2

°—∫æ¬“∫“≈æ∫«à“§à“ SpO
2
 ‡ªìπ 99% «‘ —≠≠’·æ∑¬å ß —¬

¿“«– methemoglobinemia ®÷ß´—°ª√–«—µ‘‡æ‘Ë¡‡µ‘¡æ∫«à“ºŸâªÉ«¬
‰¡à‰¥â√—∫¬“À√◊Õ “√„¥Ê ¡“°àÕπ·≈–ºŸâªÉ«¬Õ¬Ÿà„π¿“«–ª°µ‘¥’
·≈–≈Ÿ°„π§√√¿åÕ¬Ÿà„π¿“«– fetal distress ®÷ßµ—¥ ‘π„®„Àâ¬“
√–ß—∫§«“¡√Ÿâ ÷°·∫∫∑—Èßµ—« (general anesthesia) ‚¥¬„ à∑àÕ
™à«¬À“¬„®·∫∫ rapid sequence induction with cricoid
pressure ¥â«¬¬“ thiopental 250 ¡°. ·≈– succinylcholine 75
¡°. „™â cisatracurium ‡ªìπ¬“§≈“¬°≈â“¡‡π◊ÈÕ À≈—ß∑“√°§≈Õ¥
„Àâ¬“ morphine 7 ¡°.µ“¡¥â«¬¬“ midazolam 5 ¡°.·≈–„Àâ
100% ÕÕ°´‘‡®πµ≈Õ¥°“√ºà“µ—¥ „π√–À«à“ß°“√ºà“µ—¥‰¡àæ∫
§«“¡º‘¥ª°µ‘Õ◊Ëπ ¬°‡«âπ SpO

2
 68-70% µ≈Õ¥  ∑“√°‡æ»™“¬

APGAR score π“∑’∑’Ë 1 ·≈– 5 ‡ªìπ 9 ·≈– 10 µ“¡≈”¥—∫ ‰¥â
ª√÷°…“Õ“¬ÿ√·æ∑¬å‡√◊ËÕß¿“«–ÕÕ°´‘‡®π„π‡≈◊Õ¥µË” Õ“¬ÿ√·æ∑¬å
·π–π”„Àâ àßºŸâªÉ«¬‡¢â“√—∫°“√√—°…“∑’ËÀÕÕ¿‘∫“≈ºŸâªÉ«¬Àπ—°
(ICU) À≈—ß°“√ºà“µ—¥®÷ß àßºŸâªÉ«¬‰ª ICU ‚¥¬‰¡à‰¥â·°âƒ∑∏‘Ï¬“



139»√’π§√‘π∑√å‡«™ “√ 2552; 24(2) • Srinagarind Med J 2009; 24(2)

•®“√ÿæ√√≥ ¡‚π ‘∑∏‘»—°¥‘Ï Jarupan Manositisak

À¬àÕπ°≈â“¡‡π◊ÈÕ ∑’Ë ICU  —≠≠“≥™’æÕ¬Ÿà„π‡°≥±åª°µ‘ ¬°‡«âπ
§à“ SpO

2
  ¬—ßÕ¬Ÿà∑’Ëª√–¡“≥ 70% µ√«®§à“ arterial blood gas

(ABG) ∑’Ë FiO
2
 1.0 pH 7.48 PaO

2
 194 ¡¡.ª√Õ∑ PaCO

2
 29

¡¡.ª√Õ∑ BE -1.8  à«πº≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√Õ◊ËπÕ¬Ÿà
„π‡°≥±åª°µ‘ §à“ G6PD level Õ¬Ÿà„π§à“ª°µ‘ ºŸâªÉ«¬‰¥â√—∫
°“√¥Ÿ·≈√—°…“„π ICU 1 «—π ‡π◊ËÕß®“°ºŸâªÉ«¬√Ÿâ ÷°µ—«¥’ ®÷ßÀ¬ÿ¥„™â
‡§√◊ËÕß™à«¬À“¬„®·≈–∂Õ¥∑àÕ™à«¬À“¬„®ÕÕ° À≈—ß∂Õ¥∑àÕ
™à«¬À“¬„® §à“ SpO

2
  ¬—ß§ß∑’Ë√–¥—∫ 70% ‚¥¬∑’ËºŸâªÉ«¬‰¡à¡’Õ“°“√

À“¬„®‡Àπ◊ËÕ¬ÀÕ∫ ‡π◊ËÕß®“° ß —¬¿“«– methemoglobinemia
®÷ß àß‡≈◊Õ¥µ√«®À“√–¥—∫ methemoglobin ´÷Ëß‰¥âº≈„π
1  —ª¥“Àå  æ∫«à“√–¥—∫ methemoglobin ¢ÕßºŸâªÉ«¬Õ¬Ÿà∑’Ë 35.7%
(§à“ª°µ‘ 0-1.5 %)

À≈—ß®“°ºŸâªÉ«¬√Ÿâ ÷°µ—«¥’ ·≈–‰¡à¡’¿“«–√Ÿâ ÷°µ—«¢≥–ºà“µ—¥
®÷ß‰¥â Õ∫∂“¡∂÷ßÕ“°“√º‘¥ª°µ‘¢ÕßºŸâªÉ«¬‡æ‘Ë¡‡µ‘¡ ºŸâªÉ«¬‰¡à¡’
§«“¡º‘¥ª°µ‘„¥‡≈¬ ‡æ’¬ß·µà∫“ß§√—Èß√Ÿâ ÷°‡Àπ◊ËÕ¬ßà“¬‡≈Á°πâÕ¬
√–À«à“ß§≈Õ¥∫ÿµ√§π·√°ª°µ‘¥’‰¡à‡§¬√Ÿâ ÷°¡“°àÕπ«à“µπ‡Õß
‡ªìπ‚√§ ‰¡à·πà„®«à“¡’§π„π§√Õ∫§√—«¡’°“√‡™àπ‡¥’¬«°—∫µπ‡Õß
ºŸâªÉ«¬ªØ‘‡ ∏∂÷ß “‡ÀµÿÀ√◊Õªí®®—¬¿“¬πÕ°∑’ËÕ“®∑”„Àâ‡°‘¥
¿“«–π’È‡™àπ ‰¥â√—∫¬“∫“ß™π‘¥ prilocaine, benzocaine, lidocaine
À√◊Õ√—∫ª√–∑“πÕ“À“√ ‡™àπ ‰ â°√Õ° °ÿπ‡™’¬ß ∑’Ë¡’ “√ nitrate
÷́Ëß‡ªìπ‡°≈◊Õ¢Õß nitric acid ·≈–¡’§ÿ≥ ¡∫—µ‘‡ªìπ oxidizing agent

´÷ËßÕ“®∑”„Àâ‡°‘¥¿“«– methemoglobinemia ‰¥â ‰¥â·π–π”„Àâ
π”≠“µ‘æ’ËπâÕß¡“µ√«®‡æ‘Ë¡‡µ‘¡

«‘®“√≥å

Methemoglobin  (MetHb)  ́ ÷Ëß‡ªìπÕπÿæ—π∏å¢ÕßŒ’‚¡‚°≈∫‘π
(Hb) ‡°‘¥®“°°“√∑’Ë∏“µÿ‡À≈Á°„π Hb ∂Ÿ°ÕÕ°´‘‰¥ å®“° Fe2+

‰ª‡ªìπ Fe3+ ®÷ß‰¡à “¡“√∂®—∫°—∫ÕÕ°´‘‡®π‰¥â1 „π§πª°µ‘
æ∫«à“ MetHb ‡°‘¥¢÷Èπ‰¥âª√–¡“≥ 2% ¢Õßª√‘¡“≥ Hb
∑—ÈßÀ¡¥¢Õß√à“ß°“¬ ´÷Ëß∑’Ë√–¥—∫π’È‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õß
°“√¢π àßÕÕ°´‘‡®π‰ª¬—ß à«πµà“ßÊ ¢Õß√à“ß°“¬„π§πª°µ‘2

MetHb ∑”„Àâ dissociation curve ¢ÕßÕÕ°´‘‰¥ å Hb ‡≈◊ËÕπ‰ª
∑“ß´â“¬ ∑”„Àâ‰¡à “¡“√∂ª≈àÕ¬ÕÕ°´‘‡®π‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕµà“ßÊ
‰¥â∑”„ÀâºŸâªÉ«¬¡’¿“«– cyanosis1

¿“«– methemoglobinemia Õ“®‡°‘¥®“°§«“¡º‘¥ª°µ‘
¢Õß√à“ß°“¬µ—Èß·µà°”‡π‘¥ À√◊Õ ‰¥â√—∫¬“À√◊Õ “√‡§¡’∑’Ë‰ª
ÕÕ°´‘‰¥ å Fe2+ „π Hb ‡ªìπ Fe3+ Õ“°“√·≈–Õ“°“√· ¥ß
¢Õß¿“«– methemoglobinemia ‰¡à “¡“√∂·¬°®“° “‡Àµÿ
¢Õß°“√‡°‘¥¿“«– cyanosis ®“° “‡ÀµÿÕ◊Ëπ‰¥â ‚¥¬∑—Ë«‰ª
ºŸâªÉ«¬®–¡’Õ“°“√ª«¥»’√…–  —∫ π °√–«π°√–«“¬ À“¬„®‡√Á«
´÷Ëß®–‡°‘¥¢÷Èπ‡¡◊ËÕ MetHb ¡“°°«à“ 20-30% ‡¡◊ËÕª√‘¡“≥ MetHb
¡“°¢÷Èπ®–∑”„Àâ‡°‘¥°“√°¥°“√À“¬„® ‰¡à√Ÿâ ÷°µ—« ™—° ·≈–
∂÷ß·°à™’«‘µ‰¥â ‚¥¬∑—Ë«‰ªºŸâªÉ«¬∑’Ë‡ªìπ¡“π“π√à“ß°“¬ “¡“√∂

ª√—∫µ—«‰¥â ∑”„Àâ¡’¿“«– cyanosis ·µà‰¡à· ¥ßÕ“°“√Õ¬à“ß
Õ◊Ëπ‰¥â1-4 ¥—ß‡™àπºŸâªÉ«¬√“¬π’È

∂â“¡’ MetHb ∂÷ß 10% ®–∑”„Àâ‡°‘¥¿“«– cyanosis
Õ¬à“ß™—¥‡®π ∂â“√–¥—∫ Ÿß∂÷ß 35% ®–‡°‘¥Õ“°“√ ª«¥»’√…–
ÕàÕπ‡æ≈’¬ À“¬„®≈”∫“° ∂â“ Ÿß‡°‘π 70% ®–∑”„Àâ‡ ’¬™’«‘µ‰¥â1,3

„π¿“«–ª°µ‘ Fe3+ „π MetHb ∑’Ë‡°‘¥¢÷Èπ®–‡ª≈’Ë¬π°≈—∫‡ªìπ
Fe2+ ‰¥â‚¥¬Õ“»—¬‡Õπ‰´¡å„π‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë ”§—≠§◊Õ NAD-
methemoglobin reductase (cytochrome b reductase) ·≈–
¡’ “√Õ◊ËπÕ’°∑’Ë™à«¬„Àâ‰¡à‡°‘¥ MetHb ‡™àπ glutathione, «‘µ“¡‘π
´’·≈–Õ’, NADH ·≈– NADPH ‡ªìπµâπ1,3,4

 “‡Àµÿ∑’Ë ”§—≠¢Õß¿“«– chronic methemoglobinemia
§◊Õ homozygous congenital cytochrome b  reductase
deficiency4 „π¢≥–∑’Ë “√‡§¡’À√◊Õ¬“∑’Ë∑”„Àâ‡°‘¥¿“«– acute
methemoglobinemia ∑’Ëæ∫∫àÕ¬‰¥â·°à¬“ dapsone5 ¬“™“
‡©æ“–∑’Ë ‡™àπ benzocaine lidocaine ·≈– prilocaine6-10 ¬“√—°…“
malaria11 ¬“°≈ÿà¡ sulfadiazine12 À√◊Õ‰¥â√—∫ “√®”æ«° nitrate
®“°Õ“À“√ ·≈–πÈ”¥◊Ë¡ ”À√—∫Õ“À“√∑’Ë¡’ nitrate ‡ªìπ à«π
ª√–°Õ∫ ‰¥â·°à ‰ â°√Õ° °ÿπ‡™’¬ß À√◊Õ à«πº ¡ ”À√—∫∑”
∫“√å∫’§‘« ‡ªìπµâπ13-15

 ”À√—∫°“√«‘π‘®©—¬ ¿“«– methemoglobinemia §«√ ß —¬
¿“«–π’È„πºŸâªÉ«¬∑’Ë¡’Õ“°“√‡¢’¬« ·≈–¡’§à“ SpO

2
 µË” ́ ÷ËßÕ“®µâÕß

«‘π‘®©—¬·¬°‚√§°—∫¿“«–Õ◊ËπÊ ∑’Ë∑”„Àâ‡°‘¥Õ“°“√‡™àππ’È°àÕπ
‡™àπ ºŸâªÉ«¬‚√§À—«„®æ‘°“√·µà°”‡π‘¥ ºŸâªÉ«¬∑’Ë¡’¿“«–√–∫∫
‰À≈‡«’¬π‚≈À‘µ≈â¡‡À≈« ºŸâªÉ«¬‚√§√–∫∫À“¬„® ‡ªìπµâπ
„πºŸâªÉ«¬¿“«– methemoglobinemia ‡¡◊ËÕµ√«® ABG ®–æ∫«à“
§à“ PaO

2
 ·≈– SaO

2
 (Hb saturation) ®–Õ¬Ÿà„π‡°≥±åª°µ‘

µà“ß®“°§à“ SpO
2
 ∑’Ë‰¥â®“° pulse oximetry1  ́ ÷Ëß®–µË”°«à“ª°µ‘

„πºŸâªÉ«¬√“¬π’È‡π◊ËÕß®“°ºŸâªÉ«¬Õ¬Ÿà„π¿“«– methemoglobinemia
‡√◊ÈÕ√—ß∑”„ÀâÕ“°“√∑’Ëµ√«®‰¥â‰¡à™—¥‡®π ºŸâªÉ«¬‰¡à¡’Õ“°“√· ¥ß
¢Õß¿“«–π’È‡≈¬¬°‡«âπ«à“¡’¿“«–‡¢’¬« ‡æ’¬ß‡≈Á°πâÕ¬ ·≈–
§à“ SpO

2
 ∑’Ë«—¥‰¥âµË”

À≈—°°“√∑”ß“π¢Õß pulse oximetry Õ“»—¬°“√¥Ÿ¥´—∫
· ß¢Õß oxyHb (HbO

2
) ·≈– deoxyhemoglobin À√◊Õ reduced

Hb µ—«Õ◊ËπÊ ‚¥¬ pulse oximetry ®–ª≈àÕ¬· ß∑’Ë§«“¡¬“«§≈◊Ëπ
990 π“‚π‡¡µ√ (· ßÕ‘πø√“‡√¥) ·≈– 660 π“‚π‡¡µ√
(· ß ’·¥ß) ·≈â«π”§à“∑’Ë‰¥â¡“§”π«≥‡ªìπ SpO

2
 ®“° ¡°“√

Functional SaO
2
 (SpO

2
) =

HbO
2
 ®–¥Ÿ¥´—∫· ¥ßÕ‘πø√“‡√¥‰¥â¥’ „π¢≥–∑’Ë reduced Hb

À√◊Õ deoxyhemoglobin ®–¥Ÿ¥´—∫· ß ’·¥ß‰¥â¡“°°«à“‡™àπ
‡¥’¬«°—∫ MetHb ‡¡◊ËÕºŸâªÉ«¬¡’¿“«– methemoglobinemia
®÷ß∑”„Àâ —¥ à«π¢Õß°“√§”π«≥‡ª≈’Ë¬π‰ª §à“ SpO

2
 ∑’Ë‰¥â

®÷ßπâÕ¬°«à“§«“¡‡ªìπ®√‘ß®“° pulse oximetry1, 2, 4, 16, 17

HbO
2

HbO
2
 + reduced Hb x 100
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„πª√‘¡“≥∑’Ë ŸßªÑÕß°—π¿“«– hypoxia ‡µ√’¬¡ methylene blue
·≈–«‘µ“¡‘π´’„Àâæ√âÕ¡„™â ∂â“‡ªìπºŸâªÉ«¬∑’Ë‰¡à‡√àß¥à«π§«√µ√«®
‡≈◊Õ¥À“«à“ºŸâªÉ«¬¡’¿“«– G6PD deficiency √à«¡¥â«¬2, 4, 16, 19

 √ÿª

§«“¡ ”‡√Á®„π°“√¥Ÿ·≈ºŸâªÉ«¬∑’Ë¡’¿“«– methemoglobinemia
¢÷Èπ°—∫§«“¡√Ÿâ §«“¡‡¢â“„® „π°≈‰°·≈– “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥
¿“«–π’È °“√‡ΩÑ“µ‘¥µ“¡µ≈Õ¥®π°“√«“ß·ºπ„π°“√„Àâ¬“√–ß—∫
§«“¡√Ÿâ ÷°·°àºŸâªÉ«¬®–∑”„Àâ‡°‘¥§«“¡ª≈Õ¥¿—¬¡“°∑’Ë ÿ¥

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥πæ.™—™™—¬ ª√’™“‰« ¿“§«‘™“«‘ —≠≠’«‘∑¬“
§≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ·≈–
§ÿ≥ ¡ªÕß ®—π∑–§√“¡ ∑’Ë‡Õ◊ÈÕ‡øóôÕµ√«® Õ∫¢âÕ¡Ÿ≈µâπ©∫—∫
·≈–¢Õ¢Õ∫§ÿ≥πæ.  ¡ªÕß ‡®√‘≠«—≤πå ºŸâÕ”π«¬°“√
‚√ßæ¬“∫“≈°“Ã ‘π∏ÿå ∑’Ë„Àâ°“√ π—∫ πÿπ„π°“√√“¬ß“πºŸâªÉ«¬
§√—Èßπ’È
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Co-oximetry  “¡“√∂«—¥ —¥ à«π¢Õß Hb ™π‘¥µà“ßÊ
‰¥â‚¥¬Õ“»—¬°“√¥Ÿ¥´—∫· ß∑’Ë§«“¡¬“«§≈◊Ëπ∑’Ëµà“ß°—∫¢Õß Hb
™π‘¥µà“ßÊ ‰¥â·°à HbO

2
, HbCO

2
 (carboxy Hb), Hb ·≈– “¡“√∂

∫Õ°§à“§«“¡‡¢â¡¢âπ¢ÕßÕÕ°´‘‡®π„π‡≈◊Õ¥‰¥âÕ¬à“ß∂Ÿ°µâÕß
∂÷ß·¡â®–¡’ Hb ™π‘¥Õ◊ËπÊ ªπÕ¬Ÿà¥â«¬1, 2, 16 Õ¬à“ß‰√°Áµ“¡ §à“∑’Ë
‰¥âÕ“®‰¡à∂Ÿ°µâÕß∂â“ºŸâªÉ«¬‰¥â√—∫ “√Õ◊ËπÕ¬Ÿà„π√à“ß°“¬ ‡™àπ
methylene blue4

°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬¿“«– methemoglobinemia ¢÷ÈπÕ¬Ÿà
°—∫ “‡Àµÿ§«“¡√ÿπ·√ß¢ÕßÕ“°“√·≈–Õ“°“√· ¥ß·≈–√–¥—∫
MetHb „π‡≈◊Õ¥ ºŸâªÉ«¬∑’Ë‰¥â√—∫ “√‡§¡’∑’Ë∑”„Àâ‡°‘¥¿“«–π’ÈÕ¬à“ß
©—∫æ≈—π ·π–π”„Àâ°”®—¥ ‘Ëß∑’Ë∑”„Àâ‡°‘¥Õ“°“√ „ÀâÕÕ°´‘‡®π
„πª√‘¡“≥ Ÿß ·≈– methylene blue 1 ∂÷ß 2 ¡‘≈≈‘°√—¡µàÕ
πÈ”Àπ—°µ—« 1 °‘‚≈°√—¡ ‡¢â“À≈Õ¥‡≈◊Õ¥¥”™â“Ê ¿“¬„π 5 π“∑’
‚¥¬„Àâ‰¡à‡°‘π 7 ¡‘≈≈‘°√—¡µàÕπÈ”Àπ—°µ—« 1 °‘‚≈°√—¡ ‡π◊ËÕß®“°
Õ“®‡°‘¥¿“«–À“¬„®≈”∫“° ‡®Á∫Àπâ“Õ°·≈–‡¡Á¥‡≈◊Õ¥·¥ß·µ°
methylene blue ®–‰ª°√–µÿâπ‡Õπ‰´¡å NADPH diaphorase ´÷Ëß
∑”Àπâ“∑’Ë‡ª≈’Ë¬π MetHb ‡ªìπ Hb ‰¥â1, 2, 16, 17 ¢âÕ§«√√–«—ß ”À√—∫
methylene blue §◊ÕÕ“®‡°‘¥¿“«–‡¡Á¥‡≈◊Õ¥·¥ß·µ°‰¥â ‚¥¬
‡©æ“–ºŸâªÉ«¬∑’Ë¡’ G6PD deficiency √à«¡¥â«¬ Õ“®æ‘®“√≥“
„Àâ«‘µ“¡‘π´’ 100 ∂÷ß 500 ¡‘≈≈‘°√—¡ 2 ∂÷ß 3 §√—ÈßµàÕ«—π À√◊Õ
Õ“®„Àâ hyperbaric ÕÕ°´‘‡®π2, 4 °“√µ‘¥µ“¡§à“ ABG ‚¥¬„™â
co-oximetry ‡ªìπ√–¬–∑”„Àâ∑√“∫Õ“°“√√ÿπ·√ß¢Õß‚√§‰¥â
‡ªìπÕ¬à“ß¥’16, 17

 ”À√—∫¿“«– methemoglobinemia ™π‘¥·µà°”‡π‘¥
ºŸâªÉ«¬´÷Ëß¡’Õ“°“√‡√◊ÈÕ√—ß¡—°‰¡à· ¥ßÕ“°“√πÕ°®“°¿“«–
‡¢’¬«‡≈Á°πâÕ¬√à«¡°—∫§à“ SpO

2
 µË” Õ“®‰¡à®”‡ªìπµâÕß√—°…“

‡π◊ËÕß®“°ºŸâªÉ«¬°≈ÿà¡π’È¡—°¡’ —¥ à«π¢Õß MetHb  Ÿß‰¥â∂÷ß
35-40% ‚¥¬‰¡à¡’Õ“°“√¢Õß¿“«– hypoxia Õ¬à“ß‰√°Áµ“¡
¿“«–∑’Ë∑”„Àâ ¡¥ÿ≈¢Õß§«“¡µâÕß°“√„™âÕÕ°´‘‡®π∑’Ë‡ª≈’Ë¬π‰ª
‡™àπ ¡’°“√µ‘¥‡™◊ÈÕ ¡’‚√§¢Õß√–∫∫À—«„®·≈–ªÕ¥ À√◊Õ¡’¿“«–
’́¥Õ“®∑”„ÀâºŸâªÉ«¬¡’Õ“°“√‡≈«≈ß ®÷ß®”‡ªìπµâÕß„Àâ°“√√—°…“

´÷ËßµâÕßÕ“»—¬°“√µ‘¥µ“¡Õ“°“√· ¥ß¢ÕßºŸâªÉ«¬1, 4, 18

„πºŸâªÉ«¬√“¬π’È‰¡à‰¥âæ‘®“√≥“„Àâ methylene blue
‡π◊ËÕß®“°ºŸâªÉ«¬Õ¬Ÿà„π¿“«–‡√◊ÈÕ√—ß‰¡à¡’Õ“°“√· ¥ß¢Õß¿“«–
methemoglobinemia πÕ°®“° SpO

2
 µË” ·≈–®“°°“√µ√«®

ABG æ∫«à“ §à“ PaO
2
 Õ¬Ÿà„π‡°≥±åª°µ‘ ·≈–ºŸâªÉ«¬µ—Èß§√√¿åÕ¬Ÿà

ª√–°Õ∫°—∫Õ¬Ÿà„π¿“«–‡√àß¥à«π∑“ß Ÿµ‘°√√¡ Õ¬à“ß‰√°Áµ“¡
·π–π”„ÀâÕÕ°´‘‡®π·°àºŸâªÉ«¬„πª√‘¡“≥ Ÿß ‡æ◊ËÕ‡æ‘Ë¡ÕÕ°´‘‡®π
„Àâ·°à‡π◊ÈÕ‡¬◊ËÕ·≈–∑“√°¡“°¢÷Èπ ®“°°“√∑∫∑«π√“¬ß“πºŸâªÉ«¬
‰¡à¡’«‘∏’°“√„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷°∑’Ë®”‡æ“–‡®“–®ß ”À√—∫ºŸâªÉ«¬
¿“«– methemoglobinemia ·π–π”„Àâ„ à “¬ catheter
„πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕµ√«® ABG ‡ªìπ√–¬– „ÀâÕÕ°´‘‡®π
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