
How to Cope with Massive Obstetric Hemorrhage During Cesarean Section?•°“√√—∫¡◊Õ°—∫¿“«–µ°‡≈◊Õ¥√ÿπ·√ß¢≥–ºà“µ—¥§≈Õ¥

268 »√’π§√‘π∑√å‡«™ “√ 2552; 24(3) • Srinagarind Med J 2009; 24(3)

°“√√—∫¡◊Õ°—∫¿“«–µ°‡≈◊Õ¥√ÿπ·√ß¢≥–ºà“µ—¥§≈Õ¥

«√“¿√≥å ‡™◊ÈÕÕ‘π∑√å

¿“§«‘™“«‘ —≠≠’«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

How to Cope with Massive Obstetric Hemorrhage During
Cesarean Section?
Waraporn Chau-In
Department of Anesthesiology, Faculty of Medicine, KhonKaen University.

∫∑øóôπøŸ«‘™“°“√ • Review Article

„π¡“√¥“ à«π„À≠à∑’Ë¡“§≈Õ¥  “¡“√∂§“¥°“√≥å·≈–
«“ß·ºπ≈à«ßÀπâ“‡æ◊ËÕ√—°…“¿“«–µ°‡≈◊Õ¥√ÿπ·√ß™π‘¥ primary
‰¥â ‚¥¬»÷°…“ªí®®—¬‡ ’Ë¬ß„π™à«ß°àÕπ§≈Õ¥ ¢≥–∑’ËµâÕß‡æ‘Ë¡
°“√‡ΩÑ“√–«—ßÕ¬à“ß√Õ∫§Õ∫µ—Èß·µà√Õ§≈Õ¥®π∂÷ß√–¬–§≈Õ¥
°“√ªÑÕß°—π·≈–§«∫§ÿ¡¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥√ÿπ·√ß®–µâÕß
Õ“»—¬§«“¡√à«¡¡◊Õ¢Õß À “¢“«‘™“ °“√∑”§≈Õ¥¥â«¬«‘∏’
active management of third stage of labor ·≈–·πà„®«à“‰¡à¡’
√°§â“ßÀ≈—ß§≈Õ¥ √à«¡°—∫°“√∑∫∑«πª√–‡¡‘πº≈¢Õß°“√„™â
¬“∑—Èß uterotonics ·≈– nonsurgical haemostatic „π¿“«–π’È´È”
°“√√—°…“∑’Ë‡À¡“– ¡¢Õß¿“«–„Àâ‡≈◊Õ¥ª√‘¡“≥¡“°·≈–¿“«–
coagulopathy „π¡“√¥“∑’Ë¡’¿“«–µ°‡≈◊Õ¥√ÿπ·√ß‡ªìπ‚§√ß √â“ß
‡™‘ß´âÕπ´÷Ëß¢÷Èπ°—∫°“√µ—¥ ‘π„®∑“ß§≈‘π‘°‚¥¬µ√ß °“√µ—¥ ‘π
„π§√—Èßπ—ÈπµâÕßæ‘®“√≥“Õ¬à“ß√Õ∫§Õ∫„πºŸâªÉ«¬·µà≈–√“¬
Àπâ“∑’Ë¢Õß«‘ —≠≠’·æ∑¬åÕ“®™à«¬‡ªìπµ—«°≈“ß„π°“√‡™◊ËÕ¡
·µà≈–Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕßµ—Èß·µàÀâÕß√Õ§≈Õ¥ ÀâÕßºà“µ—¥
§≈—ß‡≈◊Õ¥ ·≈–ÀâÕß·≈Áª

In the majority of mothers who are delivering the
babies; it is able to anticipate and plan to manage the
primary obstetric hemorrhage by considering the risk factors
before delivery.  All of which we can enhance our careful
observations of the  mother preoperatively.  The successful
prevention and control of primary hemorrhage after delivery
depend on the corporation of multidisciplinary experts.  The
delivery must be performed by an active management of the
third stage of labor.  It must be made sure that there is no
retained placenta.  This is done along with the re-evaluation
of the applications of both uterotonic and non-surgical
haemostatics.  The appropriate management for the primary
obstetric hemorrhage by massive blood transfusion and the
possible coagulopathy of the mother are complicated matter
that is directly dependent upon the clinical decision.  Such
decision must be made carefully after the examination of
each patient.  The obstetric anesthesiologistsû part is to be
the organizer for different departments concerned beginning
from the delivery-room, operating room, blood bank, and
laboratories to the supporting personnel.
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∫∑π”

°“√‡ ’¬™’«‘µ„π¡“√¥“¬—ß‡ªìπªí≠À“ “∏“√≥ ÿ¢¢Õß
∑—Ë«‚≈° ¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥√ÿπ·√ß°Á‡ªìπ “‡Àµÿ ”§—≠
Õ—π¥—∫µâπ ¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥π—Èπ‚¥¬∑—Ë«‰ª À¡“¬∂÷ß
¡’°“√µ°‡≈◊Õ¥¡“°°«à“ 500 ¡≈. À≈—ß°“√§≈Õ¥∑“ß™àÕß§≈Õ¥

À√◊Õ¡“°°«à“ 1000 ¡≈. À≈—ß°“√ºà“µ—¥§≈Õ¥  “¡“√∂·∫àß
™π‘¥¢Õß¿“«–π’È‡ªìπ 1) ¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥ ™π‘¥
primary (primary PPH) ‡°‘¥¢÷Èπ¿“¬„π 24 ™—Ë«‚¡ß‡π◊ËÕß®“°
uterine atony ¡’°“√©’°¢“¥¢Õß™àÕß∑“ß§≈Õ¥ À√◊Õ√°§â“ß
( à«π„À≠à 5-6 ™—Ë«‚¡ß)  ·≈– 2) ¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥™π‘¥
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secondary (secondary PPH) ‡°‘¥À≈—ß§≈Õ¥¡“°°«à“ 24 ™—Ë«‚¡ß
‡π◊ËÕß®“°√°§â“ß1  à«π§”«à“¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥√ÿπ·√ß
¡’À≈“°À≈“¬§”®”°—¥§«“¡·µà‚¥¬√«¡À¡“¬∂÷ß ¿“«–µ°‡≈◊Õ¥
∑’ËµâÕß°“√√—°…“Õ¬à“ß‡√àß¥à«πÀ√◊Õ°“√µ°‡≈◊Õ¥¡“°°«à“√âÕ¬≈–
25 ¢Õßª√‘¡“≥‡≈◊Õ¥„π√à“ß°“¬ ®“°√“¬ß“π¢Õß Confidential
Enquiries into Maternal and Child Health (CEMACH) æ∫«à“
¡“√¥“‡ ’¬™’«‘µ 17 √“¬ ‡°‘¥®“°¿“«–µ°‡≈◊Õ¥„π™à«ßªï §.».
2003-2005 ∑”„Àâ‡°‘¥Õÿ∫—µ‘°“√≥å 0.66 µàÕ 100,000 °“√§≈Õ¥
„π®”π«ππ’È√âÕ¬≈– 59 ‡π◊ËÕß®“°°“√¥Ÿ·≈∑’ËµË”°«à“¡“µ√∞“π
„π°“√√—°…“¿“«–µ°‡≈◊Õ¥∑“ß Ÿµ‘°√√¡1 ®“°°“√ ”√«®
¢Õß°√¡Õπ“¡—¬ °√–∑√«ß “∏“√≥ ÿ¢ª√–‡∑»‰∑¬Õ—µ√“ à«π
°“√µ“¬¡“√¥“µàÕ 100,000 °“√‡°‘¥¡’™’æ ªïß∫ª√–¡“≥
2547-2549 ≈¥≈ß‡≈Á°πâÕ¬ §‘¥‡ªìπ√âÕ¬≈– 19.7, 18.2, ·≈– 18.1
µ“¡≈”¥—∫  “‡Àµÿ°“√µ“¬¡“√¥“ ªïß∫ª√–¡“≥ 2547-2549
 à«π„À≠à‡°‘¥®“°°“√µ°‡≈◊Õ¥ §‘¥‡ªìπ√âÕ¬≈– 34.1, 43.7
·≈– 21.6 Õ—π¥—∫√Õß≈ß¡“‡ªìπ “‡Àµÿ∑“ßÕâÕ¡§‘¥‡ªìπ√âÕ¬≈–
23.0, 23.9 ·≈– 33.0 µ“¡≈”¥—∫ ́ ÷Ëß‡ªìπ∑’Ëπà“ —ß‡°µ«à“¡’ “‡Àµÿ
∑“ßµ√ß·≈–∑“ßÕâÕ¡‡æ‘Ë¡¢÷Èπ2  ®“°°“√ ”√«®¿“«–·∑√°´âÕπ
¢Õß√“™«‘∑¬“≈—¬«‘ —≠≠’·Ààßª√–‡∑»‰∑¬ (THAI Study) „π™à«ß
ªï æ.». 2546 ¡’ºŸâªÉ«¬ 172,700 √“¬∑’Ë‡¢â“‚§√ß°“√°“√‡ΩÑ“√–«—ß
¿“«–·∑√°´âÕπ∑“ß«‘ —≠≠’„πª√–‡∑»‰∑¬ ‡ªìπºŸâªÉ«¬ Ÿµ‘°√√¡
∑’Ë¡“√—∫°“√„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷° 16,697 √“¬ §‘¥‡ªìπ√âÕ¬≈–
9.7 ¢Õß°“√„™â∫√‘°“√∑“ß«‘ —≠≠’«‘∑¬“ ·≈–æ∫Õÿ∫—µ‘°“√≥å
¿“«–·∑√°´âÕπ®“°°“√„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷°∑—Èß ‘Èπ  65 √“¬
§‘¥‡ªìπ 38.9 µàÕ¡“√¥“ 10,000 √“¬ (95%CI 30.1, 49.6)
æ∫ cardiac arrest 4.8 ·≈– death related to anesthesia 4.2
µàÕ¡“√¥“ 10,000 √“¬ ¡’¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥ 4 √“¬2

(3 „π 4 √“¬‡°‘¥ total spinal block √à«¡¥â«¬)3 „π‚√ßæ¬“∫“≈
»√’π§√‘π∑√åæ∫ cardiac arrest 20.9 ·≈– death 9.07 µàÕºŸâªÉ«¬
10,000 √“¬4 æ∫¡“√¥“‡ ’¬™’«‘µ‡π◊ËÕß®“°¿“«–µ°‡≈◊Õ¥
À≈—ß§≈Õ¥ 1 √“¬ §«“¡æ¬“¬“¡≈¥Õÿ∫—µ‘°“√≥å‡®Á∫ªÉ«¬·≈–
‡ ’¬™’«‘µ®“°¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥µâÕß‡√‘Ë¡®“°°“√ªÑÕß°—π
·≈–§«∫§ÿ¡¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥√ÿπ·√ß·≈–®–µâÕßÕ“»—¬
§«“¡√à«¡¡◊Õ¢Õß À “¢“«‘™“ ∂◊Õ«à“‡ªìππ‚¬∫“¬‡æ◊ËÕ§«“¡
ª≈Õ¥¿—¬„Àâ°—∫ºŸâªÉ«¬ (Patient Safety Goal)  ”§—≠¢Õß
∑ÿ°‚√ßæ¬“∫“≈ ‡æ◊ËÕ‡æ‘Ë¡§«“¡æ÷ßæÕ„®·≈–≈¥°“√øÑÕß√âÕß
¥”‡π‘π§¥’®“°ºŸâªÉ«¬·≈–≠“µ‘

®“°°“√»÷°…“¢Õß Vincent „πª√–‡∑»Õ—ß°ƒ…æ∫«à“
Õÿ∫—µ‘°“√≥å°“√‡°‘¥¿“«–·∑√° ấÕπ„π‚√ßæ¬“∫“≈ Ÿß∂÷ß√âÕ¬≈–
10.8 °«à“§√÷Ëß “¡“√∂ªÑÕß°—π‰¥â  ·≈–‡ªìπ¿“«–·∑√°´âÕπ
∑“ß Ÿµ‘°√√¡∂÷ß√âÕ¬≈– 4.0 ‚¥¬∑’Ë√âÕ¬≈– 71  “¡“√∂ªÑÕß°—π
‰¥â5 °√≥’¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥ “¡“√∂§“¥°“√≥å≈à«ßÀπâ“
‰¥â‚¥¬»÷°…“®“°ªí®®—¬‡ ’Ë¬ß ‡™àπ √âÕ¬≈– 70 ‡°‘¥®“° uterine
atony Õ’°√âÕ¬≈– 20 ‡°‘¥®“°°“√©’°¢“¥¢Õß™àÕß∑“ß§≈Õ¥6

Balki ‰¥â√«∫√«¡ºŸâªÉ«¬¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥°≈ÿà¡∑’Ë¡’
ªí®®—¬‡ ’Ë¬ß·≈–µâÕß°“√°“√„Àâ‡≈◊Õ¥ ªí®®—¬‡ ’Ë¬ß∑’ËµâÕß‰¥â√—∫
‡≈◊Õ¥¡“°∑’Ë ÿ¥ §◊Õ ‡§¬ºà“µ—¥∑’Ë¡¥≈Ÿ° (√âÕ¬≈– 21.2) ·≈–
¡’¿“«–µ°‡≈◊Õ¥°àÕπ§≈Õ¥ (√âÕ¬≈– 20.1)7 (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1 Antenatal risk factors for postpartum hemorrhage
requiring blood transfusion

Risk factors n (%)
Previous uterine surgery 22 (21.2)
Antepartum hemorrhage 21 (20.1)
Multiple gestation 18 (17.3)
Macrosomia 17 (16.3)
Abnormal placentation 17 (16.3)
Pregnancy induced hypertension 14 (13.5)
Chorioamnionitis 9 (8.7)
Blood disorders/anticoagulation 8 (7.7)
History of PPH 5 (4.8)

Balki M, Dhumne S, Kasodekar S, Seaward G, Carvalho JCA. Blood

transfusion for primary postpartum hemorrhage: a tertiary care hospital

review. J Obstet Gynaecol Can 2008; 30:1005.

Management of primary postpartum haemorrhage
°“√√—°…“¿“«–µ°‡≈◊Õ¥™π‘¥ primary  “Àµÿ à«π„À≠à

‡°‘¥®“° uterine atony ¥—ßπ—Èπ°“√√—°…“‡æ◊ËÕÀ¬ÿ¥‡≈◊Õ¥®÷ß·∫àß
‡ªìπ 1) °“√√—°…“·∫∫·√°‡πâπ„™â¬“°√–µÿâπ„Àâ¡¥≈Ÿ°À¥µ—«
´÷Ëß‰¥â·°à ergometrine, oxytocin ·≈– prostaglandins ·≈–
2) °“√√—°…“·∫∫∑’Ë Õß‰¥â·°à  surgical interventions, radiological
embolisation ·≈– haemostatic drugs8

First-line therapy °≈ÿà¡ uterotonics
1. Ergometrine John Stearns ‡ªìπ§π·√°∑’Ëπ”

ergots ¡“√—°…“¿“«– PPH8

2. Oxytocin „πªï §.». 1953 Vincent Du Vigneaud8

Õ∏‘∫“¬‚§√ß √â“ß¢Õß oxytocin ´÷Ëß “¡“√∂ √â“ßŒÕ√å‚¡π
Prendiville  π—∫ πÿπ°“√∑” active management of the third
stage  “¡“√∂≈¥¿“«–µ°‡≈◊Õ¥Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ‡¡◊ËÕ„™â
√à«¡°—∫ oxytocin9 ¢âÕ‡ ’¬¬“°≈ÿà¡π’È§◊Õ §≈◊Ëπ‰ âÕ“‡®’¬π
·≈–§«“¡¥—π‚≈À‘µ Ÿß10

3. Prostaglandins Sune Bergstrom8 §âπæ∫¬“°≈ÿà¡
prostaglandin F

2
 alpha ¬“°≈ÿà¡π’È‡¡◊ËÕ„™âµ—«‡¥’¬«„Àâº≈√âÕ¬≈–

88 ∂â“„™â√à«¡°—∫ oxytocin À√◊Õ ergometrine  „Àâº≈√âÕ¬≈– 9511

º≈¢â“ß‡§’¬ß¬“°≈ÿà¡π’È§◊Õ Õ“‡®’¬π ∑âÕß‡ ’¬ §«“¡¥—π‚≈À‘µ Ÿß
·≈–¡’‰¢â11 ‡¡◊ËÕ„Àâ¬“∑—Èß “¡°≈ÿà¡·≈â«‰¡à‰¥âº≈ Õ¬à“√’√Õ∑’Ë®–
∑”ºà“µ—¥À√◊ÕÀ—µ∂°“√Õ◊ËπµàÕ‰ª
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Second-line therapy ‡¡◊ËÕ°“√√—°…“·∫∫·√°‰¡à
‰¥âº≈

1. Surgical interventions Porro8 ·æ∑¬å§π·√°∑’Ë
Õ∏‘∫“¬°“√∑” caesarean hysterectomy ‡æ◊ËÕ√—°…“¿“«–
µ°‡≈◊Õ¥À≈—ß§≈Õ¥  ·µà∂â“¡’¢âÕæ‘®“√≥“„π¡“√¥“§√√¿å·√°
À√◊ÕµâÕß°“√¡’∫ÿµ√µàÕ ®÷ß∑”„Àâ‡°‘¥À—µ∂°“√Õ◊ËπÊ ∑’Ë™à«¬À¬ÿ¥
‡≈◊Õ¥‚¥¬‰¡àµ—¥¡¥≈Ÿ° ‡™àπ °“√ºŸ°À≈Õ¥‡≈◊Õ¥ uterine,
internal iliac ‡ªìπµâπ

2. Radiological embolisation °“√∑”À—∂µ°“√
selective radiological embolisation  “¡“√∂∑”‰«â≈à«ßÀπâ“°àÕπ
°“√§≈Õ¥‚¥¬°“√§“ “¬‰«â„πÀ≈Õ¥‡≈◊Õ¥·¥ß„π¡“√¥“∑’Ë
‚Õ°“ ‡ ’Ë¬ß Ÿß (µ“√“ß∑’Ë 1) À√◊Õ∑”°√≥’‡√àß¥à«π12 ‰¥âº≈¥’
·≈–¡“√¥“ “¡“√∂µ—Èß§√√¿åµàÕ‰¥â ‡À¡“–∑’Ë®–∑”≈à«ßÀπâ“
°àÕπ§≈Õ¥∑’Ë·ºπ°√—ß ’√—°…“·≈–√—ß ’·æ∑¬åµâÕß¡’§«“¡
‡™’Ë¬«™“≠10,12,13 º≈‡ ’¬∑’ËÕ“®®–‡°‘¥§◊Õ¡’‰¢â ¿“«–æ‘…µàÕ‰µ®“°
contrast media ·≈– leg ischaemia8

3. Haemostatic drugs ‡ªìπ¬“°≈ÿà¡ antifibrinolytic13

∑’Ë™à«¬À¬ÿ¥‡≈◊Õ¥ ‰¥â·°à tranexamic acid14 ·≈– recombinant
activated factor VII (rFVIIa)15 °√≥’∑’Ë°“√√—°…“¥â«¬  first ·≈–
second-line ‰¡à‰¥âº≈

°“√„™â¬“°≈ÿà¡ antifibrinolytic13,16 ¡’§”·π–π”¥—ßπ’È
1. Tranexamic acid ·≈– aprotonin ‡ªìπ¬“∑’Ëπ‘¬¡„™â
2. ∑”Àπâ“∑’Ë¢—¥¢«“ß°“√‡°‘¥ fibrinolysis
3. ¢π“¥¢Õß tranexamic acid 0.5-1 °√—¡©’¥‡¢â“

À≈Õ¥‡≈◊Õ¥¥” „Àâ‰¥â∂÷ß 3 §√—Èß/«—π
4. ¢π“¥¢Õß aprotonin „Àâ‰¥â∂÷ß 2,000,000 ¬Ÿπ‘µ©’¥‡¢â“

À≈Õ¥‡≈◊Õ¥¥” µ“¡¥â«¬°“√À¬¥‡¢â“À≈Õ¥‡≈◊Õ¥¥” 50-100,000
¬Ÿπ‘µ/™—Ë«‚¡ß ‰¡à¡’„™â„πÕ—ß°ƒ…

5. Õ“®‡°‘¥¿“«– thromboembolic ‰¡à§«√„™â°√≥’‡°‘¥
fulminant DIC

Recombinant factor VIIa (rFVIIa) ‡ªìπ¬“„π°≈ÿà¡
haemostatic agent ∑’Ë™à«¬°√–µÿâπ„Àâ‡°‘¥ local thrombin ∑’Ë®ÿ¥
‡≈◊Õ¥ÕÕ° ∂Ÿ°π”¡“„™âµ—Èß·µàªï §.». 2001 ¡’ß“π«‘®—¬∑’Ë™à«¬
 π—∫ πÿπº≈°“√√—°…“8,15-18 „π‚√ßæ¬“∫“≈»√’π§√‘π∑√å„™â‰¥â
º≈¥’„π¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥√ÿπ·√ß ¢π“¥∑’Ë„™â¬—ß‰¡à™—¥‡®π
¡’ß“π«‘®—¬ π—∫ πÿπ°“√„™â¢π“¥ 20-120 ¡§°./°°. ·π«∑“ß
°“√„™â¢ÕßÕÕ ‡µ√‡≈’¬‰¥â√—∫°“√Õâ“ßÕ‘ß¡“°∑’Ë ÿ¥17 ¬—ß‰¡à¡’
°“√»÷°…“·∫∫ randomized controlled trial ¡’‡æ’¬ß√“¬ß“π
®“°ª√–‡∑»„π·∂∫¬ÿ‚√ª«à“„™â‰¥âº≈∂÷ß√âÕ¬≈– 80 ¢π“¥Õ“®
 Ÿß∂÷ß 90 ¡§°./°°.  Ÿß ÿ¥ Õß§√—Èß  ·µàµâÕß„Àâ‡¡◊ËÕ∑¥·∑π
clotting factors ·≈–‡°≈Á¥‡≈◊Õ¥·≈â« Õ“®∑”„Àâ‡°‘¥ DIC ·≈–
thromboembolic ·≈–‰¡à§«√„™â∂â“¡’¿“«– sepsis ¬—ß·π–π”

„Àâ„™â‡æ◊ËÕ™à«¬™’«‘µºŸâªÉ«¬°√≥’‡√àß¥à«π13 ‡¡◊ËÕ‡√‘Ë¡„Àâ rFVIIa
‰¡à‰¥âº≈„π 20 π“∑’°àÕπ®–„Àâ¢π“¥∑’Ë Õß§«√µ√«®ª√–‡¡‘π
·≈–·°â‰¢¿“«–  hypothermia, acidosis, ´’√—Ë¡·§≈‡´’¬¡,
‡°≈Á¥‡≈◊Õ¥·≈– fibrinogen16,18 ‡¡◊ËÕ„™â‰¡à‰¥âº≈§«√µ—¥ ‘π„®
ºà“µ—¥‡Õ“¡¥≈Ÿ°ÕÕ°

°“√‡≈◊Õ°„™â·π«∑“ß°“√√—°…“¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥
√Ÿª·∫∫µà“ßÊ ¢÷Èπ°—∫»—°¬¿“æ¢Õß·µà≈–‚√ßæ¬“∫“≈ (√Ÿª∑’Ë 1)
À√◊Õ®–„™â·ºπº—ß°“√√—°…“¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥µ“¡À≈—ß
¿“«– uterine atony ‚¥¬„™â·π«∑“ß çHAEMOSTASISé1

H : Ask for HELP and Hands on the uterus (uterine
massage)

A : Assess and resuscitate (vital signs, IV fluids, blood
and blood products)

E : Establish aetiology, mobilization of the team and
ensure availability  blood and oxytocin

M : Massage uterus
O : Oxytocics - Oxytocin infusion/prostaglandins-IV/per

rectal/IM/intramyometrial
S : Shift to theatre - bimanual compression/anti-shock

garment
T : Tissue and Trauma (exclude/manage)/proceed to

Tamponade balloon/uterine packing
A : Apply compression sutures - B-Lynch/modified

compression sutures
S : Systematic pelvic devascularization - uterine/ovarian/

quadruple/internal iliac
I : Interventional radiology (and if appropriate, uterine

artery embolization)
S : Subtotal/total abdominal hysterectomy

À≈—°°“√√—°…“¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥√ÿπ·√ß ‚¥¬ √ÿª
¡’¥—ßπ’È13

1. °“√«‘π‘®©—¬¿“«–µ°‡≈◊Õ¥„Àâ‰¥â‡√Á«∑’Ë ÿ¥ ·≈–·®âß‡µ◊Õπ
∑’¡ß“π∑ÿ°¿“§ à«π

2. °“√√—°…“√–¥—∫°“√‰À≈‡«’¬π‡≈◊Õ¥„π√à“ß°“¬Õ¬à“ß
¡’ª√– ‘∑∏‘¿“æ

3. °“√¡’√–∫∫‡ΩÑ“√–«—ß∑—Èß¡“√¥“·≈–∑“√°Õ¬à“ß
‡À¡“– ¡

4. °“√§«∫§ÿ¡¿“«–µ°‡≈◊Õ¥ ∑—Èß “‡Àµÿ·≈–¿“«–
·∑√°´âÕπ∑’Ë‡°‘¥µ“¡À≈—ß°“√√—°…“·≈–æ÷ß®”„ à„®«à“

5. ¿“«–µ°‡≈◊Õ¥„π¡“√¥“ª√–‡¡‘π§àÕπ¢â“ß¬“° ·≈–
¡—°µË”°«à“§«“¡‡ªìπ®√‘ß
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6. ¡“√¥“ “¡“√∂∑πµàÕ¿“«–µ°‡≈◊Õ¥‰¥â¥’ ∑”„Àâ
Õ“°“√· ¥ß¢Õß¿“«– hypovolaemia ‡°‘¥™â“°«à“§π∑—Ë«‰ª
(µ“√“ß∑’Ë 2)

7. ¿“«–‡≈◊Õ¥·¢Áßµ—«º‘¥ª°µ‘∑”„ÀâÕ“°“√· ¥ß√ÿπ·√ß
¡“°¢÷Èπ ·≈–Õ“®‡°‘¥µ“¡À≈—ß°“√„Àâ‡≈◊Õ¥ª√‘¡“≥¡“°

°“√‡≈◊Õ°‡∑§π‘§°“√„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷° ‡∑§π‘§
∑’Ë‡≈◊Õ°µâÕßæ√âÕ¡√—∫¡◊Õ°—∫¿“«–µ°‡≈◊Õ¥√ÿπ·√ß13

¢âÕ¥’¢Õß„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷°‡©æ“– à«π (regional
anaesthesia)

ë À≈’°‡≈’Ë¬ß‚Õ°“ ‡ ’Ë¬ß¢Õß°“√„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷°
·∫∫∑—Ë«‰ª (general anaesthesia)

ë ≈¥°“√ Ÿ≠‡ ’¬‡≈◊Õ¥·≈–°“√„Àâ‡≈◊Õ¥
ë ‡æ‘Ë¡§«“¡æ÷ßæÕ„®„Àâ¡“√¥“
¢âÕ¥’¢Õß°“√„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷°·∫∫∑—Ë«‰ª ´÷ËßÕ“®

®–‡ªìπ‡∑§π‘§∑’Ë‡À¡“– ¡∑’Ë ÿ¥ „π ∂“π°“√≥å¥—ßπ’È
ë ¿“«–µ°‡≈◊Õ¥√ÿπ·√ß·≈–¡’°“√ Ÿ≠‡ ’¬‡≈◊Õ¥µàÕ‡π◊ËÕß
ë ¿“«–‰À≈‡«’¬π‡≈◊Õ¥„π√à“ß°“¬‰¡à‡ ∂’¬√
ë ‡°‘¥¿“«–§ÿ°§“¡µàÕ¡“√¥“·≈–∑“√°
ë ¿“«–°“√·¢Áßµ—«¢Õß‡≈◊Õ¥º‘¥ª°µ‘
ë °“√ºà“µ—¥√—°…“¬ÿàß¬“°À√◊Õ„™â‡«≈“π“πµâÕß°“√∑’Ë

ª√÷°…“∑’Ë¡’§«“¡™”π“≠

·æ∑¬åºŸâ∑”°“√√—°…“∑ÿ°ΩÉ“¬‰¡à„™à‡©æ“–«‘ —≠≠’·æ∑¬å
µâÕß™à«¬°—π√—°…“™’«‘µºŸâªÉ«¬ „™âÀ≈—°¢Õß ABC ∂â“«‘ —≠≠’·æ∑¬å
‡≈◊Õ°„™â°“√„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷°·∫∫∑—Ë«‰ª ¢—ÈπµàÕ‰ª §◊Õ
æ¬“¬“¡√—°…“√–¥—∫°“√‰À≈‡«’¬π‡≈◊Õ¥„π√à“ß°“¬Õ¬à“ß¡’
ª√– ‘∑∏‘¿“æ  ‡√‘Ë¡µâπ®“°°“√ª√–¡“≥°“√‡ ’¬‡≈◊Õ¥´÷Ëß·∫àß‡ªìπ
4 §≈“  µ“¡§«“¡√ÿπ·√ß∑“ß§≈‘π‘° ·≈–°“√„Àâ “√≈–≈“¬
∑¥·∑π19 (µ“√“ß∑’Ë 2) ºà“π∑“ß intravenous cannulae ´÷Ëß¡’
º≈µàÕÕ—µ√“‡√Á«„π°“√„Àâ‡≈◊Õ¥À√◊Õ “√≈–≈“¬∑¥·∑π¢π“¥
„À≠à∑’Ë·¢π19 (µ“√“ß∑’Ë 3) À√◊Õ∑” central line °“√µ‘¥µ“¡º≈
°“√√—°…“∑’Ë„ÀâÕ¬à“ß„°≈â™‘¥20 (µ“√“ß∑’Ë 4)

°“√‡ ’¬‡≈◊Õ¥„π√–¥—∫ class III À√◊Õ IV hemorrhage
À“°‰¡à‰¥â√—∫°“√—°…“®–∑”„ÀâºŸâªÉ«¬‡ ’¬™’«‘µ‡π◊ËÕß®“°Õ«—¬«–
 ”§—≠À≈“¬ à«π∑”ß“π≈â¡‡À≈«¿“¬„π 1 ∂÷ß 1.5 ™—Ë«‚¡ß·√°21

Intraoperative cell salvage ‡∑§‚π‚≈¬’∑’Ë™à«¬„Àâ
 “¡“√∂°√Õß‡≈◊Õ¥∑’ËÕÕ°¡“®“°∫√‘‡«≥ºà“µ—¥  ¥Ÿ¥°≈—∫‡¢â“
‡§√◊ËÕß pump  ·≈–π”°≈—∫ Ÿà¡“√¥“‡√’¬°«à“‡§√◊ËÕß interoperative
cell salvage °Á®–∑”„Àâ¡“√¥“∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß (µ“√“ß∑’Ë 1)
ª≈Õ¥¿—¬¡“°¢÷Èπ ́ ÷Ëß¡’„™â„πÀâÕßºà“µ—¥‚√ßæ¬“∫“≈»√’π§√‘π∑√å
¬—ß¡’¢âÕ‚µâ·¬âß„π‡√◊ËÕßÕ“®‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥
coagulopathy À√◊Õ iatrogenic amniotic fluid embolism ·µà¡’
°“√»÷°…“¬◊π¬—π«à“‰¡à¡’‚Õ°“ ‡°‘¥ πÕ°®“°π’È‡§√◊ËÕß¡◊Õ

√Ÿª∑’Ë 1  ·ºπ¿Ÿ¡‘°“√¥Ÿ·≈√—°…“¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥Õ¬à“ß√ÿπ·√ß·∫àßµ“¡Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß
Lefkou E, Hunt B. Haematological management of obstetric haemorrhage. Obstetrics, Gynaecology and Reproductive Medicine 2008;18:268.
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µ“√“ß∑’Ë 2 °“√ª√–‡¡‘π√–¥—∫°“√‡ ’¬‡≈◊Õ¥ ·≈–°“√„Àâ “√≈–≈“¬∑¥·∑π

Class I Class II Class III Class IV

ª√‘¡“≥∑’Ë‡ ’¬ (¡≈.) < 750 750 - 1000 1500 - 2000 > 2000
‡ªìπ√âÕ¬≈–¢Õßª√‘¡“≥‡≈◊Õ¥∑—ÈßÀ¡¥ < 15 15 - 30 30 - 40 > 40
™’æ®√(§√—Èß/π“∑’) < 100 > 100 > 120 > 140
§«“¡¥—π‚≈À‘µ ª°µ‘ ª°µ‘ ≈¥≈ß ≈¥≈ß
Pulse pressure ª°µ‘À√◊Õ‡æ‘Ë¡¢÷Èπ ≈¥≈ß ≈¥≈ß ≈¥≈ß
Capillary refill ª°µ‘ > 2 «‘π“∑’ > 2 «‘π“∑’ ‰¡à¡’
Õ—µ√“°“√À“¬„®(§√—Èß/π“∑’) 14-20 20 - 30 30 - 40 > 35
ª√‘¡“≥ªí  “«–(¡≈./™¡.) > 30 20 - 30 5 - 15 πâÕ¬¡“°
√–∫∫ª√– “∑°≈“ß °—ß«≈‡≈Á°πâÕ¬ µ◊Ëπ°≈—« °—ß«≈·≈–«ÿàπ«“¬ ´÷¡, ‰¡à√Ÿâ ÷°µ—«

clouded sensorium
°“√„Àâ “√≈–≈“¬∑¥·∑π°Æ 1:3 Crystalloid Crystalloid Crystalloid/colloid/ Crystalloid/colloid/
(‡ ’¬‡≈◊Õ¥ 500 ¡≈.„Àâ crystalloid ‡≈◊Õ¥ ‡≈◊Õ¥
1500 ¡≈.)

À¡“¬‡Àµÿ ª√‘¡“≥‡≈◊Õ¥„πÀ≠‘ßµ—Èß§√√¿å §‘¥‡ªìπ 70 ¡≈./πÈ”Àπ—°µ—« 1 °°.
¥—¥·ª≈ß®“° Plaat F. Anaesthetic issues related to postpartum haemorrhage (excluding antishock garments). Best Practice & Research Clinical
Obstetrics and Gynaecology 2008; 22:1044.

µ“√“ß∑’Ë 3  Õ—µ√“°“√‰À≈¢Õß “√≈–≈“¬ºà“π intravenous cannulae ¢π“¥µà“ßÊ

Gauge number* Colour code Flow rate mlmin**
20G Pink 40-80
18G Green 75-120
16G Grey 130-220
14G Orange 250-360

* G µ“¡√–∫∫¢ÕßÕ—ß°ƒ…Õ“®®–µà“ß°—∫√–∫∫Õ‡¡√‘°“
** µ“¡√–∫∫¢ÕßÕ—ß°ƒ…„πÀâÕß∑¥≈Õß„™âπÈ”Õÿ≥À¿Ÿ¡‘∑’Ë 22oC §«“¡¥—π§ß∑’Ë
¥—¥·ª≈ß®“° Plaat F. Anaesthetic issues related to postpartum haemorrhage (excluding antishock garments). Baillieres Best Pract Res Clin Obstet
Gynecol 2008; 22:1046.

µ“√“ß∑’Ë 4  °“√µÕ∫ πÕßº≈°“√„Àâ “√≈–≈“¬ crystalloid  ∑“ßÀ≈Õ¥‡≈◊Õ¥¥” 2 ≈‘µ√

≈—°…≥–µÕ∫ πÕßµàÕ°“√√—°…“ °“√√—°…“∑’ËµâÕß°√–∑”µàÕ

I   Õ“°“√¥’¢÷Èπ À≈—ß∑” fluid challenge ¥â«¬ “√≈–≈“¬‰¡àµâÕß„Àâ‡æ‘Ë¡
II ‡√‘Ë¡µâπ Õ“°“√¥’¢÷Èπ ·µà‰¡à§ß∑’®–‡≈«≈ßÕ¬à“ß√«¥‡√Á« µâÕß∑” fluid challenge „À¡à¥â«¬ colloid
‡π◊ËÕß®“° redistribution ¢ÕßπÈ”°≈—∫ Ÿà extravascular ∂â“ —≠≠“≥™’æ°≈—∫¡“ª°µ‘ ·≈–¡’°“√µÕ∫ πÕßµàÕ
compartment À√◊Õ‡°‘¥µ°‡≈◊Õ¥´È”Õ’° redistribution
III Õ“°“√‰¡à¥’¢÷ÈπÀ≈—ß∑” fluid challenge „À¡à¥â«¬ colloid ‡√‘Ë¡„Àâ‡≈◊Õ¥À√◊Õ„Àâ colloid Õ¬à“ßµàÕ‡π◊ËÕß‡æ◊ËÕ√—°…“

°“√‰À≈‡«’¬π·≈–«“ß·ºπºà“µ—¥¿“¬„π  1 ™¡.
IV ‰¡àµÕ∫ πÕßµàÕ°“√„Àâ‡≈◊Õ¥À√◊Õ à«πª√–°Õ∫ «“ß·ºπºà“µ—¥∑—π∑’
·∫∫ rapid infusion

¥—¥·ª≈ß®“° Johanson R, Cox C, Grady K, Howell C. Managing obstetric emergencies and trauma: The MOET course manual. London, Royal

College of Obstetricians and Gynaecologistsû Press 2003: 97-104.
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™π‘¥π’È¬—ß‡À¡“–°—∫ºŸâªÉ«¬°≈ÿà¡æ¬“πæ√–¬‚Œ«“Àå13,22

‡¡◊ËÕ®”‡ªìπµâÕß„™â cell salvage ¡’¢âÕ§«√æ‘®“√≥“¥—ßπ’È
1. µâÕß‡æ‘Ë¡§«“¡™”π“≠„π°“√„™â‡§√◊ËÕß‚¥¬‡©æ“–

°“√Ωñ°Õ∫√¡«‘ —≠≠’«‘∑¬“„π Ÿµ‘°√√¡
2. µâÕß„™âµ—«°√Õß∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√°√Õß‡æ◊ËÕ

ªÑÕß°—π¿“«– amniotic fluid embolism ‡™àπ Pall RC 100
leucocyte depletion filter (Pall Biomedical)

3. À≈’°‡≈’Ë¬ßªí®®—¬‡ ’Ë¬ß∑’Ë‡°‘¥√à«¡®“°°“√„Àâ‡≈◊Õ¥
Õ“®‡°‘¥ alloimmunisation

4. ‰¥â√—∫°“√¬Õ¡√—∫®“°ºŸâªÉ«¬°≈ÿà¡æ¬“πæ√–¬‚Œ«“Àå
5. ‰¡à “¡“√∂≈¥°“√‡ ’¬™’«‘µ®“°¿“«–µ°‡≈◊Õ¥√ÿπ·√ß
¡’ß“π«‘®—¬∑’Ë π—∫ πÿπ·≈–§—¥§â“π°“√„™â cell salvage °≈ÿà¡

§â“π‡æ√“–°≈—«¿“«– amniotic fluid embolism ·≈–Õ“®‡°‘¥
alloimmunisation ®“°°“√„Àâ‡≈◊Õ¥23,24 ∑ÿ° 100 ¡≈. ®–¡’ fetal
erythrocytes 2-19 ¡≈. ®÷ß§«√„Àâ anti-D immunoglobulin23

°“√„Àâ‡≈◊Õ¥·≈– à«πª√–°Õ∫¢Õß‡≈◊Õ¥„π¡“√¥“∑’Ë¡’
¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥25

°“√»÷°…“‡√◊ËÕß°“√„Àâ‡≈◊Õ¥„π¡“√¥“∑’Ë¡’¿“«–µ°‡≈◊Õ¥
À≈—ß§≈Õ¥¢Õß Balki ·≈–§≥–7  æ∫Õ—µ√“∑—ÈßÀ¡¥√âÕ¬≈– 0.31
(104/33, 631 °“√§≈Õ¥) ‡ªìπ°“√„Àâ‡≈◊Õ¥¢≥–ºà“µ—¥§≈Õ¥
·∫∫‡√àß¥à«π√âÕ¬≈– 0.49 ¢≥–ºà“µ—¥§≈Õ¥·∫∫ elective ·≈–
„π°“√§≈Õ¥∑“ß™àÕß§≈Õ¥√âÕ¬≈– 0.23 ·≈– 0.28 µ“¡≈”¥—∫
ªí®®—¬‡ ’Ë¬ß°àÕπ§≈Õ¥¢Õß PPH æ∫‰¥â√âÕ¬≈– 61 (µ“√“ß∑’Ë 1)
πÕ°π—Èπæ∫™à«ß¢≥–§≈Õ¥ ´÷Ëß “‡Àµÿ ”§—≠ ‰¥â·°à uterine
atony (√âÕ¬≈– 38.5) ·≈–√°§â“ß (√âÕ¬≈– 33.7) ¡’¡“√¥“√âÕ¬≈–
21 ‡°‘¥¿“«–°“√·¢Áßµ—«¢Õß‡≈◊Õ¥º‘¥ª°µ‘ ·≈–√âÕ¬≈– 24

µâÕß‡¢â“ÀÕºŸâªÉ«¬√–¬–«‘°ƒµ Balki ‰¥â„Àâ¢âÕ √ÿª«à“ “¡“√∂
≈¥Õ—µ√“°“√„Àâ‡≈◊Õ¥‰¥â‚¥¬°“√§âπÀ“·≈–ªÑÕß°—πªí®®—¬‡ ’Ë¬ß
°àÕπ§≈Õ¥√à«¡°—∫°“√„™â∑—Èß¬“ uterotonics ·≈– non surgical
haemostatic agents26 ‡™àπ tropical sealants, granular zeolite,
advanced bandages/dressings, recombinant factor VIIa
·≈– antifibrinolytics °“√∑¥·∑π à«πª√–°Õ∫µà“ßÊ ¢÷ÈπÕ¬Ÿà
°—∫Õ“°“√∑“ß§≈‘π‘°·≈–º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√
(µ“√“ß∑’Ë 5)

°“√„™â‡≈◊Õ¥ —ß‡§√“–Àå ‡™àπ human haemoglobin
(PolyHeme) ´÷Ëß¬—ßÕ¬Ÿà„π Phase III trials „π À√—∞Õ‡¡√‘°“18

‡¡◊ËÕ‡°‘¥¿“«–µ°‡≈◊Õ¥√ÿπ·√ß®”‡ªìπµâÕß„Àâ‡≈◊Õ¥∑¥·∑π
∂÷ß·¡â«à“®–‡æ‘Ë¡‚Õ°“ ‡ ’Ë¬ß®“°°“√µ‘¥‡™◊ÈÕ·≈–¿“«–·∑√°´âÕπ
Õ◊ËπÊ (µ“√“ß∑’Ë 6) ´÷Ëß‡°‘¥µ“¡À≈—ß°“√„Àâ‡≈◊Õ¥ µ“¡·π«∑“ß
„À¡à≈à“ ÿ¥·π–π”„Àâ‡≈◊Õ¥‡¡◊ËÕŒ’‚¡‚°≈∫‘πµË”°«à“ 7 °√—¡/¥≈.27

‡π◊ËÕß®“°°“√‡æ‘Ë¡‡¡µ“∫Õ≈‘́ ÷¡¢≥–µ—Èß§√√¿å∑”„Àâ¡“√¥“∑πµàÕ
¿“«–´’¥‰¥âπâÕ¬°«à“ µ√’ª°µ‘ ¥—ßπ—Èπ¡“√¥“∑’Ë¡’¿“«–µ°‡≈◊Õ¥
À≈—ß§≈Õ¥®÷ß¡’‚Õ°“ ‡°‘¥ myocardial ischemia ‰¥â Ÿß28

√à«¡°—∫¡’¿“«–§«“¡¥—π‚≈À‘µµË” À—«„®‡µâπ‡√Á«·≈–°“√„™â
cathecholamines ®÷ß§«√‡√‘Ë¡„Àâ red blood cells „π¡“√¥“∑ÿ°§π
∑’Ë‡√‘Ë¡¡’¿“«–ÕÕ°´‘‡®π„π‡≈◊Õ¥‰¡à‡æ’¬ßæÕ ·≈–¡’Œ’‚¡‚°≈∫‘π
µË”°«à“ 7 °√—¡/¥≈. À√◊Õ¿“«–µ°‡≈◊Õ¥¬—ß‡°‘¥µàÕ‡π◊ËÕß

°“√„Àâ‡°≈Á¥‡≈◊Õ¥ (PLTs) À≈—ß°“√„Àâ‡≈◊Õ¥·≈– “√
≈–≈“¬∑¥·∑π®–∑”„Àâ‡°‘¥¿“«– dilutional thrombocytopenia
§«√„Àâ∑¥·∑π‡¡◊ËÕ‡°≈Á¥‡≈◊Õ¥ < 50 x 109/L29,30 ¢÷ÈπÕ¬Ÿà°—∫
§«“¡‡√Á«„Àâ°“√„Àâ‡≈◊Õ¥ „π¢—ÈπµÕπ°“√‡µ√’¬¡¡“µ√∞“π
µâÕß¡’‡°≈Á¥‡≈◊Õ¥ >240 x 109/unit18

µ“√“ß∑’Ë 5  Blood component summary

Component Indication Notes

Packed red blood cells To improve O
2
-carrying capacity Raise Hb 1 g/dL

Fresh-frozen plasma Replace clotting factors PT and/or Start with 2 u FFP or 15-20 mL/kg
PTT >1.5 x upper normal ideal body weight

Cryoprecipitate Fibrinogen <75-100 µg 1 u/10-kg body weight with
fibrinogen <75

Platelets Platelets <50,000 Increase platelets 5000-10,000/mm3 per unit
Albumin Volume replacement, bind bilirubin Use 5% albumin

in newborns albumin <1.0 g/dL (total
protein <4.0)

PT indicates prothrombin time; PTT, partial thromboplastin time; Hb, hemoglobin; FFP, fresh-frozen plasma.
Santoso JT, Brook A. Saunders BA, Grosshart K. Massive Blood Loss and Transfusion in Obstetrics and Gynecology. Obstet Gynecol
Surv 2005; 60:830.



How to Cope with Massive Obstetric Hemorrhage During Cesarean Section?•°“√√—∫¡◊Õ°—∫¿“«–µ°‡≈◊Õ¥√ÿπ·√ß¢≥–ºà“µ—¥§≈Õ¥

274 »√’π§√‘π∑√å‡«™ “√ 2552; 24(3) • Srinagarind Med J 2009; 24(3)

µ“√“ß∑’Ë 6  Complications of transfusion

Acute Delayed

Acute hemolytic transfusion reaction Delayed hemolytic transfusion reactions
Febrile non-hemolytic transfusion reactions Transfusion-related immmunomodulation
Transfusion-related acute lung injury Microchimerism
Allergic reactions Transfusion-transmitted diseases
Bacterial sepsis Post-transfusion graft-versus-host disease
Hypocalcemiaa Post-transfusion purpura
Hyperkalemiaa

Acidosisa

Hypothermiaa

Dilutional coagulopathya

a ‡°‘¥‡¡◊ËÕ„Àâ‡≈◊Õ¥ª√‘¡“≥¡“°
Perkins JG, Cap AP, Weiss BM, Reid TJ, Bolan CE. Massive transfusion and nonsurgical hemostatic agents. Crit Care Med 2008;
36[Suppl.]: S326.

Fresh frozen plasma (FFP) ‡¡◊ËÕ„Àâ‡≈◊Õ¥∑¥·∑π
ª√‘¡“≥ 1-1.5 ‡∑à“¢Õß blood volume ®–¡’º≈„Àâ prothrombin
time ratio (PTR) >1.5 §«√„Àâ FFP 10-15 ¡≈./°°.18 À√◊Õ‡°‘¥
¿“«–°“√·¢Áßµ—«¢Õß‡≈◊Õ¥º‘¥ª°µ‘ (prothrombin time - APPT
ratios of >1.530) §«√‡√‘Ë¡„Àâ FFP 15-20 ¡≈./°°. æ√âÕ¡°—∫
√—°…“√–¥—∫Œ’‚¡‚°≈∫‘π∑’Ë 8 °√—¡/¥≈.‡æ◊ËÕ™à«¬„Àâ°“√∑”ß“π
¢Õß¿“«–°“√·¢Áßµ—«¢Õß‡≈◊Õ¥¥’¢÷Èπ31

¡’°“√»÷°…“¬âÕπÀ≈—ß¢Õß°“√·æ∑¬å∑À“√°√≥’„Àâ‡≈◊Õ¥
ª√‘¡“≥¡“° (>10 ∂ÿß„π 24 ™—Ë«‚¡ß) æ∫«à“∂â“„Àâ  FFP:RBC
ratio =  1:1.4  “¡“√∂≈¥Õ—µ√“‡ ’¬™’«‘µ‰¥â32

°“√„™â inactivated plasma (Octaplas˙) ‡ªìπæ≈“ ¡“
∑’Ë‡µ√’¬¡®“°Õ“ “ ¡—§√∑’Ë‰¡à„™à§πÕ—ß°ƒ… º ¡„π “√≈–≈“¬
tributyl phosphate and octoxinol30  ‡æ◊ËÕ≈¥°“√µ‘¥‡™◊ÈÕ‰«√— 
·µà¬—ß‰¡à¡’√“¬ß“π°“√„™â solvent-detergent-treated FFP
(SD FFP) „π¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥

Cryoprecipitate „π FFP 1 ≈‘µ√¡’ fibrinogen 2-5 °√—¡
·≈– FFP 100-200 ¡≈. ¡’ cryoprecipitate 5 °√—¡  π—∫ πÿπ„Àâ
„™â„π¡“√¥“∑’Ë¿“«–µ°‡≈◊Õ¥√ÿπ·√ß33 ‡ªìπ∑’Ë∑√“∫°—π·πà™—¥«à“
°“√„™â fibrinogen √—°…“¿“«–µ°‡≈◊Õ¥À≈—ß§≈Õ¥‰¥âº≈¥’
°“√„Àâ cryoprecipitate  “¡“√∂‡æ‘Ë¡√–¥—∫¢Õß fibrinogen >1.0
°√—¡/≈‘µ√30 √–¥—∫¢Õß fibrinogen ®–≈¥≈ß∂÷ß§√÷Ëß‡¡◊ËÕ„Àâ‡≈◊Õ¥
∑ÿ°Ê 0.75 ‡∑à“¢Õß blood volume ∑”„Àâ≈¥ <1 °√—¡/≈‘µ√
À√◊Õ‡¡◊ËÕ„Àâ RBCs 12 ∂ÿß À√◊Õ 1.5 ‡∑à“¢Õß blood volume18

Massive obstetric haemorrhage protocols
ÀâÕß§≈Õ¥∑ÿ°·Ààß§«√¡’·π«∑“ß°“√„Àâ‡≈◊Õ¥ª√‘¡“≥¡“°

„π°√≥’‡°‘¥¿“«–µ°‡≈◊Õ¥√ÿπ·√ß ‡ªìπ·π«∑“ß∑’Ë‡°‘¥®“°§«“¡
√à«¡¡◊Õ¢Õß‚≈À‘µ·æ∑¬å §≈—ß‡≈◊Õ¥ ·≈– Ÿµ‘·æ∑¬å  “¡“√∂

‡¢â“„®·≈–ªØ‘∫—µ‘µ“¡‰¥âßà“¬ ®–µâÕß°√–∑”‰ªæ√âÕ¡°—π ¥—ßπ—Èπ
§«√¡’°“√ ấÕ¡ ∂“π°“√≥åÕ¬à“ß ¡Ë”‡ ¡Õ§≈â“¬°“√Ωñ°Õ∫√¡
Õ—§§’¿—¬¢Õß‚√ßæ¬“∫“≈ ‡æ◊ËÕ √â“ß§«“¡µ◊Ëπµ—«¢Õß∑’¡ß“π
∑ÿ°¿“§ à«π ∑—Èß§≈—ß‡≈◊Õ¥·≈–ÀâÕß·≈Áª30 °“√‡µ√’¬¡‡≈◊Õ¥
·≈â«·µà≈– ∂“∫—π®–‡≈◊Õ°„™â·π«∑“ß„¥ Õ“®„™â Ÿµ√ group
O RhD-negative red cells: FFP: platelets = 6:4:1 ∂ÿß34 ·µà¬—ß
‰¡à¡’¢âÕ¡Ÿ≈¬◊π¬—π™—¥‡®π ¡’À≈“¬°“√»÷°…“ π—∫ πÿπ«à“°“√„Àâ
 “¡“√∂Õ—µ√“°“√‡ ’¬™’«‘µ„π¿“«–‡≈◊Õ¥ÕÕ°√ÿπ·√ß„πºŸâªÉ«¬
∑’Ë‰¡à‰¥âµ—Èß§√√¿å FFP: RBC ratio = 1:1 „Àâº≈¥’°«à“ 0.5:1 ratio
√à«¡°—∫°“√„Àâ PLTs: RBC ratio = 1:135-38 „π‚√ßæ¬“∫“≈
»√’π§√‘π∑√å„™â —¥ à«π FFP: RBC: PLTs= 1:1:1 ‡æ◊ËÕ√—°…“√–¥—∫
Hct ∑’Ë 30% √–¥—∫ coagulation factor ª√–¡“≥ 60%
·≈–‡°≈Á¥‡≈◊Õ¥ 80 x 109/L39  ·≈–¬—ß‰¡à‡§¬ª√—∫ª√ÿß·π«∑“ß
„À¡à °√≥’µâÕß°“√„Àâ‡≈◊Õ¥ª√‘¡“≥¡“°§«√·∑ß IV catheter
¢π“¥„À≠à (µ“√“ß∑’Ë 5) À√◊Õ∑” central venous (jugular or
femoral) large-bore multiple line √à«¡°—∫„™â‡§√◊ËÕß rapid
transfusion ·≈–‡§√◊ËÕßÕ∫Õÿàπ√à“ß°“¬ (skin-warming device)
‡æ◊ËÕªÑÕß°—π¿“«– çlethal triadé  à«π°“√∑” arterial (radial
À√◊Õ femoral) line ™à«¬‡æ‘Ë¡§«“¡ª≈Õ¥¿—¬„π°“√‡ΩÑ“√–«—ß
ºŸâªÉ«¬¡“°¢÷Èπ·≈–„™â ”À√—∫¥Ÿ¥‡≈◊Õ¥‰ªµ√«®·≈Áª °“√„™â¬“
‡æ‘Ë¡§«“¡¥—π‡≈◊Õ¥‡™àπ norepinephrine ‡æ◊ËÕ√—°…“√–¥—∫
§«“¡¥—π‚≈À‘µ‡©≈’Ë¬ (mean arterial pressure) ª√–¡“≥ 60-80
¡¡.ª√Õ∑ √«¡∑—ÈßÕ¬à“≈◊¡„Àâ¬“ªØ‘™’«π–™π‘¥ broad spectrum

À≈—ß°“√„Àâ‡≈◊Õ¥Õ“®‡°‘¥¿“«–·∑√°´âÕπ (µ“√“ß∑’Ë 7)
 à«π°“√„Àâ‡≈◊Õ¥ª√‘¡“≥¡“°§«√‡ΩÑ“√–«—ß¿“«– çlethal triadé
´÷Ëß‡ªìπ¿“«–·∑√°´âÕπ∑’Ë‡°‘¥µ“¡À≈—ß æ∫‰¥â„πºŸâªÉ«¬∑’Ë¡’¿“«–
µ°‡≈◊Õ¥√ÿπ·√ß ª√–°Õ∫¥â«¬ coagulopathy, hypothermia
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·µà≈–√“¬ √«¡∑—Èß§‘¥∂÷ß¿“«–·∑√°´âÕπ∑’Ë®–‡°‘¥µ“¡¡“
„πª√–‡∑»‰∑¬°Á§«√®–¡’ß“π«‘®—¬¡“™à«¬ π—∫ πÿπ„Àâ¡“°¢÷Èπ
Àπâ“∑’Ë¢Õß«‘ —≠≠’·æ∑¬åÕ“®™à«¬‡ªìπµ—«°≈“ß„π°“√‡™◊ËÕ¡
·µà≈–Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕßµ—Èß·µàÀâÕß√Õ§≈Õ¥ ÀâÕßºà“µ—¥
§≈—ß‡≈◊Õ¥ ·≈–ÀâÕß·≈Áª
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µ“√“ß∑’Ë 7  Management/prevention of non-hematologic complications of massive transfusion

Complications Management/prevention
Hypothermia Prehospital active/resistive warming with hot packs/heating blankets

High-capacity fluid warmers
Warmed trauma suites/operating rooms
Forced air warming blankets
Drapes/blankets
Warmed/humidified oxygen
Limit surgical exposure (e.g., damage control techniques)
Peritoneal or pleural lavage
Extracorporeal or endovascular warming devices

Acidosis Restoration of adequate tissue perfusion
Transfuse plasma
Sodium bicarbonate or tris-hydroxymethyl aminomethane

Hyperkalemia Transfuse fresher blood (<14 days)
Transfuse blood from lines further away from the right atrium
Calcium chloride to stabilize the myocardium
Shift extracellular potassium into the intracellular space
Correction of acidemia/Alkalinizing solutions
Regular insulin with dextrose
Inhaled beta-agonists

Hypocalcemia Calcium chloride based on measurement of serum ionized calcium levels
Slower infusion of citrate-containing plasma components

Perkins JG, Cap AP, Weiss BM, Reid TJ, Bolan CE. Massive transfusion and nonsurgical hemostatic agents. Crit Care Med 2008; 36: S326.
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