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∫∑§—¥¬àÕ

∫∑π”: °“√µ°‡≈◊Õ¥À≈—ß§≈Õ¥ (Postpartum Haemorrhage: PPH) ‡ªìπ “‡ÀµÿÀ≈—°∑’Ë∑”„Àâ¡“√¥“‡ ’¬™’«‘µÀ≈—ß§≈Õ¥
·≈–¬—ß‡ªìπªí≠À“®π∂÷ß∑ÿ°«—ππ’È ¿“æ√«¡„πªí®®ÿ∫—π PPH ‰¥â≈¥≈ß∫â“ßÕ¬à“ß™â“ Ê ·µà„π∑“ß°≈—∫°—π °“√µ°‡≈◊Õ¥
®“°¡¥≈Ÿ°À¥√—¥µ—«‰¡à¥’ (atonic PPH) °≈—∫‡æ‘Ë¡¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß„π√–¬– 10 - 20 ªï¡“π’È „πÀ≈“¬ Ê ª√–‡∑»∑’Ë
æ—≤π“·≈â« ∑—Èß À√—∞Õ‡¡√‘°“ ÕÕ ‡µ√‡≈’¬ Õ—ß°ƒ… ·§π“¥“ ‡ªìπµâπ ‚¥¬∑’Ë¬—ß‰¡à¡’„§√∑√“∫ “‡ÀµÿÀ√◊Õªí®®—¬
‡ ’Ë¬ß∑’Ë·∑â®√‘ß¢Õß atonic PPH π’È ªí®®ÿ∫—πæ∫«à“ ¡¥≈Ÿ° à«π≈à“ß‰¡àÀ¥√—¥µ—« (lower uterine segment atony: LUSA)
‡ªìπ “‡ÀµÿÀπ÷Ëß¢Õß PPH ´÷ËßÕ“®¡’∫∑∫“∑∑’Ë‡ªìπ “‡Àµÿπ”„π°“√‡°‘¥ atonic PPH ‰¥â

«—µ∂ÿª√– ß§å: ‡æ◊ËÕ«‘‡§√“–Àå§«“¡ —¡æ—π∏å¢Õß lower uterine segment atony µàÕ¿“«– atonic PPH ·≈–ª√– ‘∑∏‘º≈
¢Õß°“√°¥¡¥≈Ÿ° à«π≈à“ß (lower uterine segment compression: LUSC) µàÕ lower uterine segment atony ·≈–
atonic PPH

«‘∏’°“√¥”‡π‘π°“√»÷°…“: °“√»÷°…“π’È‰¥â∑∫∑«π«√√≥°√√¡∑’Ë„™âÀ—µ∂°“√ lower uterine segment compression
(LUSC) ‡æ◊ËÕªÑÕß°—π·≈–√—°…“ PPH ‰¥âº≈¥’ ´÷Ëß LUSC ‡ªìπ°“√√—°…“ lower uterine segment atony ‚¥¬µ√ß ‚¥¬
»÷°…“º≈≈—æ∏å¥â“πÕ—µ√“°“√µ°‡≈◊Õ¥ ®”π«π‡≈◊Õ¥∑’Ë Ÿ≠‡ ’¬À≈—ß§≈Õ¥ ·≈–¿“«–·∑√°´âÕπµà“ß Ê ®“°°“√
»÷°…“æ∫«à“ °≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫ LUSC ¡’Õ—µ√“µ°‡≈◊Õ¥À≈—ß§≈Õ¥·≈–¿“«–·∑√°´âÕππâÕ¬°«à“°≈ÿà¡∑’Ë‰¡à„™â LUSC
Õ¬à“ß¡’π—¬ ”§—≠

 √ÿª: lower uterine segment atony ‡ªìπ “‡Àµÿ¢Õß atonic PPH ‚¥¬ºà“π°√–∫«π°“√∑’Ë‡≈◊Õ¥ÕÕ°¡“°Õ¬à“ßµàÕ‡π◊ËÕß
(continuous excessive bleeding) ®“°¡¥≈Ÿ° à«π≈à“ß∑’ËÀ¥√—¥µ—«‰¡à¥’ ®π‡°‘¥¿“«–‡≈◊Õ¥‡≈’È¬ß¡¥≈Ÿ°πâÕ¬≈ß (uterine
hypoperfusion) ·≈–‡°‘¥¡¥≈Ÿ°¢“¥ÕÕ°´‘‡®π (uterine hypoxia) µ“¡¡“ uterine hypoxia ‡ªìπ “‡ÀµÿÀ≈—°∑’Ë∑”„Àâ
¡¥≈Ÿ°§≈“¬µ—«·≈–‰¡à·¢Áßµ—« ·¡â„Àâ uterotonics ·≈â«°Áµ“¡®÷ß‡°‘¥ uterine atony ·≈–‡°‘¥ PPH „π∑â“¬∑’Ë ÿ¥
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Abstract

Introduction: Postpartum Hemorrhage (PPH) is a major cause of postpartum maternal mortality and still

poses a problem today. As a whole, the incidence of PPH has been on a gradual decline. On the contrary,

the incidence of atonic PPH has been persistently rising throughout the past 10 to 20 years in many developed

countries. The causes and risk factors of atonic PPH have not been distinctly identified, but it is believed

that lower uterine segment atony (LUSA) plays a crucial role in the occurrence of atonic PPH.

Objectives: To analyze the correlation between lower uterine segment atony and atonic PPH and to determine

the effectiveness of lower uterine segment compression (LUSC) in reducing LUSA and atonic PPH.

Method: This study is a literature review of researches which utilized LUSC in treatment and prevention

of PPH successfully. LUSC is found to be a direct treatment of lower uterine segment atony after considering

the incidence of PPH, postpartum blood loss, and other complications. The treatment group which received

LUSC had significantly lower rate of PPH and complications as compared to the control group.

Conclusion: LUSA causes atonic PPH via continuous excessive bleeding and, subsequently, uterine hypoperfusion

and uterine hypoxia. Uterine hypoxia contributes to uterine relaxation irresponsive to uterotonics. As a result,

uterine atony follows and ultimately leads to PPH.

Keywords: Postpartum Hemorrhage, lower uterine segment atony, lower uterine segment compression,

uterine hypoxia
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∫∑π”
ªí®®ÿ∫—π PPH ¬—ß§ß‡ªìπªí≠À“∑’ËµâÕß‰¥â√—∫°“√

·°â‰¢Õ¬à“ß‡√àß¥à«π ‡π◊ËÕß®“°¬—ß‡ªìπ “‡ÀµÿÀ≈—°∑’Ë
∑”„Àâ¡“√¥“∑—Ë«‚≈°‡ ’¬™’«‘µ 127,000 - 289,000 §π/
ªï1-3  ‚¥¬‡©æ“–ª√–‡∑»∑’Ë°”≈—ßæ—≤π“ ´÷Ëß∫“ß·Ààß¡’
Maternal Mortality Ratio (MMR)  Ÿß∂÷ß 1,000/ 100,000
live birth4  ∂“π°“√≥åªí®®ÿ∫—π·¡â«à“¥’¢÷Èπ∫â“ß ·µà°Á
¬—ß‰¡à‡ªìπ∑’Ëπà“æÕ„® ®“°‡ªÑ“À¡“¬¢Õß MDG5 ∑’Ë®–
≈¥ MMR ≈ß 3 „π 4 ¿“¬„πªï §.». 2015 ·µà∑”‰¥â
®√‘ß §◊Õ ≈¥‰¥â‡æ’¬ß 43% ‚¥¬¬—ß¡’ MMR ∑—Ë«‚≈°‡©≈’Ë¬
260/100,000 live birth ´÷Ëß‡ªÑ“À¡“¬µàÕ‰ª¢Õß WHO
§◊Õ Sustainable Development Goal (SDG) ´÷Ëß¡’
‡ªÑ“À¡“¬≈¥ MMR ‡À≈◊Õ 70/100,000 live birth ¿“¬„π
ªï §.». 20305

 ∂“π°“√≥å¢Õß°“√µ°‡≈◊Õ¥À≈—ß§≈Õ¥
(Postpartum Haemorrhage: PPH) ·¡â„π¿“æ√«¡®–
¥Ÿ¥’¢÷Èπ∫â“ß·µà®“°°“√»÷°…“¬—ßæ∫«à“ „πª√–‡∑»∑’Ë
æ—≤π“·≈â« ‡™àπ  À√—∞Õ‡¡√‘°“ ·§π“¥“ Õ—ß°ƒ…
øîπ·≈π¥å æ∫«à“ „π√–¬– 10 - 20 ªï∑’Ëºà“π¡“ Õ—µ√“
PPH ‰¡à≈¥≈ß ·≈–¡’·π«‚πâ¡®–‡æ‘Ë¡¢÷ÈπÕ’°¥â«¬ ‚¥¬
‡©æ“–¿“«–¡¥≈Ÿ°À¥√—¥µ—«‰¡à¥’ (atonic PPH)6-7 ´÷Ëß
®“°°“√»÷°…“„π British Columbia ª√–‡∑»·§π“¥“
„π™à«ßªï §.». 2006 - 2009 æ∫«à“ ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß
atonic PPH 33%, atonic PPH ∑’ËµâÕß‰¥â√—∫‡≈◊Õ¥‡æ‘Ë¡
¢÷Èπ 43% ·≈– atonic PPH ∑’ËµâÕß¡’°“√√—°…“¥â«¬
°“√ºà“µ—¥‡æ‘Ë¡¢÷Èπ 220%6 ´÷Ëß¬—ß‰¡à√Ÿâ “‡Àµÿ¢Õß atonic
PPH π’È7-9 ®÷ß‡ªìπ§«“¡∑â“∑“¬¢Õß Ÿµ‘·æ∑¬å‡ªìπ
Õ¬à“ß¡“°

PPH ‡ªìπ°“√ Ÿ≠‡ ’¬‡≈◊Õ¥À≈—ß§≈Õ¥∑’Ë  500 ml
„π°“√§≈Õ¥ª°µ‘ À√◊Õ  1000 ml „π°“√ºà“µ—¥§≈Õ¥
¿“¬„π 24 ™—Ë«‚¡ß1-3 ªí®®ÿ∫—π°“√¥Ÿ·≈°“√§≈Õ¥®–
‡πâπ‰ª∑’Ë°“√‡ ’¬‡≈◊Õ¥  1000 ml.10 ‡æ√“–®–‡√‘Ë¡¡’
º≈°√–∑∫°—∫ºŸâªÉ«¬Õ¬à“ß™—¥‡®π ‡™àπ §«“¡¥—π
‚≈À‘µµË” ¿“«– shock, ¿“«–‡≈◊Õ¥‰¡à·¢Áßµ—« (DIC)
À√◊Õ‡°‘¥¡¥≈Ÿ°‰¡àÀ¥√—¥µ—« (uterine atony) ®πµâÕß
µ—¥¡¥≈Ÿ° ·≈–Õ“®√ÿπ·√ß®π‡ ’¬™’«‘µ‰¥â

°“√ªÑÕß°—π PPH ¡’∑—Èß°“√Ω“°§√√¿å∑’Ë¥’ °“√

Introduction
To date, PPH is still an ongoing problem which

needs attention. PPH is still a major cause of maternal

deaths totaling to 127,000 to 289,000 deaths

annually.1-3 Maternal Mortality ratio (MMR) can be

as high as 1,000 per 100,000 live births4, especially

in developing countries. The situation with PPH has

somewhat improved as of late but is nowhere near

the goal we had set to achieve. The MDG5 aimed

to reduce MMR by 75% before 2015 but we only

achieve 43% at average global MMR of 260/100,000

live births. The next goal set by WHO is the

Sustainable Development Goal (SDG) which aims to

decrease MMR to 70/100,000 live births by 2030.5

The global outlook of Postpartum Haemorrhage

(PPH) has noticeably improved. Nonetheless, even

among developed countries such as the USA, Canada,

the UK, and Finland, the incidence of PPH has not

decreased in recent years. On the contrary, the

incidence seems to be increasing, especially atonic

PPH.6-7 Furthermore, a study in British Columbia,

Canada in 2006 - 2009 revealed 33% higher incidence

of atonic PPH, 43% higher incidence of atonic PPH

needing transfusion and 220%6 higher incidence of

atonic PPH needing surgical interventions. The causes

of atonic PPH remains unknown.7-9

PPH is defined as 24-hour postpartum bleeding

  500 ml in normal labour or  1,000 ml in caesarean

section.1-3 The focus lately has been on any bleeding

exceeding 1,000 ml10 since it normally manifests as

clinical instability in patients such as hypotension,

shock, DIC, or uterine atony to the point of needing

hysterectomy or even death.

Preventions of PPH include proper ANCs,
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À“ªí®®—¬‡ ’Ë¬ß„π°“√µ°‡≈◊Õ¥ ‡™àπ obesity, previous
PPH, multiple pregnancy, anemia, large body, placenta
previa, age over 40, induction of labor, prolong labor
 à«π intrapartum risk §◊Õ pyrexia, placenta abruption,
episiotomy, operative vaginal delivery, retained
placenta and delivery by caesarean section11 ‡ªìπµâπ
·≈–‡¡◊ËÕ‡¢â“√–¬–§≈Õ¥°Á®–„™â active management of
the third stage of labour (AMTSL) ‡æ◊ËÕªÑÕß°—π PPH
‚¥¬ AMTSL ª√–°Õ∫¥â«¬ utertonic drugs ‡™àπ
oxytocin, ergometrine √à«¡°—∫ non-drug intervention
§◊Õ °“√π«¥§≈÷ß¡¥≈Ÿ° °“√§≈Õ¥√°‚¥¬«‘∏’ Control
Cord Traction (CCT) √«¡∑—Èß delayed cord clamping
¿“¬„π 1 - 3 π“∑’À≈—ß∑“√°§≈Õ¥12

 à«π°“√√—°…“ PPH πÕ°®“°°“√„Àâ °“√¥Ÿ·≈
√—°…“µ“¡Õ“°“√·≈â« °“√„Àâ uterotonic drugs √à«¡°—∫
°“√À“ “‡Àµÿ §◊Õ 4 Ts ‰¥â·°à Tone, Tissue, Trauma
·≈– Thrombin ·≈–√—°…“µ“¡ “‡Àµÿ πÕ°®“°π’È
WHO Recommendation on prevention and treatment
of postpartum haemorrhage ¡’§”·π–π”πÕ°®“°
„Àâ¬“·≈â« ¬—ß¡’ balloon temponad, bimannual uterine
compression, uterine artery embolization À√◊Õ°“√
√—°…“¥â«¬°“√ºà“µ—¥Õ◊Ëπ Ê12

Õ¬à“ß‰√°Áµ“¡ PPH °Á¬—ß‡ªìπªí≠À“À≈—°¢Õß
 Ÿµ‘°√√¡ °≈à“«‚¥¬ √ÿª·≈â« °“√¥Ÿ·≈·≈–®—¥°“√‡√◊ËÕß
PPH ‰¡à«à“°“√ªÑÕß°—πÀ√◊Õ°“√√—°…“ ¬—ßµâÕß°“√
°“√§âπ§«â“«‘®—¬»÷°…“∂÷ß√“°∞“π°“√‡°‘¥ PPH ´÷Ëß
®“°À≈“¬°“√»÷°…“¬Õ¡√—∫«à“¡’∫“ßÕ¬à“ß∑’Ë¬—ß
‰¡à∑√“∫7-8,13-14 ¥—ßπ—Èπ °“√»÷°…“∂÷ß°√–∫«π°“√
°“√‡°‘¥ PPH ∑’Ë≈÷°´÷Èß∂àÕß·∑â®π “¡“√∂‡¢â“‰ª
®—¥°“√ªí≠À“∑’ËµâπµÕ‰¥â‡ªìπ ‘Ëß∑’Ë®”‡ªìπÕ¬à“ß·∑â®√‘ß

∫∑§«“¡π’È ‰¥â∑∫∑«π«√√≥°√√¡∑’Ë„™â°“√°¥
¡¥≈Ÿ° à«π≈à“ß (lower uterine segment compression:
LUSC) „π°“√ªÑÕß°—π·≈–√—°…“ PPH ´÷Ëß¬—ß§ß¡’
∫∑§«“¡«‘®—¬®”π«ππâÕ¬ ‡π◊ËÕß®“°‡ªìπÕß§å§«“¡√Ÿâ
„À¡à ®÷ß‡ªìπ¢âÕ®”°—¥¥â“πª√‘¡“≥¢âÕ¡Ÿ≈∑’Ëπ”¡“
«‘‡§√“–Àå ®÷ß ¡§«√∑’Ë®–‰¥â¡’°“√»÷°…“ «‘®—¬‡æ‘Ë¡‡µ‘¡

µàÕ‰ª„πÕπ“§µ

identifying bleeding risks such as Obesity, previous

PPH, multiple pregnancy, anemia, large body, placenta

previa, age over 40, induction of labor, prolong labor.

Intrapartum risk are pyrexia placenta abruption,

episiotomy, operative vaginal delivery, retained

placenta and delivery by caesarean section.11 During

labour, Active management of the third stage of labour

(AMTSL) is utilized to prevent PPH. AMTSL includes

uterotonic drugs such as oxytocin and ergometrine

as well as non-drug intervention such as uterine

massage, controlled cord traction (CCT), and delayed

cord clamping 1-3 minutes after delivery.12

It is known that PPH can be caused by the

4Tûs: Tone, Tissue, Trauma, Thrombin. WHOûs

recommendation on prevention and treatment of

postpartum haemorrhage includes medication, balloon

tamponade, bimanual uterine compression, uterine

artery embolization, or surgical intervention12

In conclusion, both management and

prevention of PPH will require further study, especially

into the pathophysiology of the condition itself. It

is admitted that various aspects of the disease are

yet to be known,7-8,13-14 hence reinforcing the need

to thoroughly understand how PPH came to be.

This article reviews the literatures involving

the use of lower uterine segment compression (LUSC)

in treatment and prevention of PPH. The number

of literature remains small due to it being a newly

emerged concept. Hence, there was a limitation in

literature reviewing and thus further researches into

this topic should be pursued.
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Lower Uterine Segment Atony
®“°°“√∑∫∑«π«√√≥°√√¡æ∫«à“  “‡Àµÿ¢Õß

PPH  à«π„À≠à‡°‘¥®“° uterine atony 70 - 80%15-16

·≈–æ∫«à“ ºŸâªÉ«¬∑’Ë‡°‘¥ PPH  à«π„À≠à‰¡à¡’ªí®®—¬‡ ’Ë¬ß

„¥ Ê ‡≈¬9,17-18 ·≈–æ∫«à“ ·¡â¡’ªí®®—¬‡ ’Ë¬ß∂÷ß 3 ¢âÕ

À√◊Õ¡“°°«à“°Á “¡“√∂∑”π“¬‚Õ°“ ‡°‘¥ PPH ‰¥â

‡æ’¬ß 10% ‡∑à“π—Èπ19 ·≈â«Õ–‰√§◊Õ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥

uterine atony ·≈–‡°‘¥ PPH ¡’ ¡¡ÿµ‘∞“π«à“ uterine

atony Õ“®‡°‘¥®“°°≈â“¡‡π◊ÈÕ¡¥≈Ÿ°∂Ÿ°∑”„ÀâµÕ∫ πÕß

πâÕ¬≈ß ®“°°“√∂Ÿ°°√–µÿâπ¡“°‡°‘π‰ª®“° labor induction

·≈– augmentation6 ·µà®“°¢âÕ¡Ÿ≈°“√»÷°…“æ∫«à“

uterine atony æ∫‡æ‘Ë¡¢÷Èπ„πºŸâªÉ«¬∑’Ë‰¡à‰¥â induction of

labor ‡™àπ°—π6 ‡π◊ËÕß®“° uterine atony §“¥°“√≥å

°“√‡°‘¥‰¡à‰¥â20 ́ ÷Ëßµà“ß®“° “‡ÀµÿÕ◊Ëπ Ê ∑’Ë‡À≈◊Õ ∑”„Àâ

‡√“®”‡ªìπµâÕßÀ“ “‡Àµÿ∑’Ë®–∑”„Àâ‡°‘¥¿“«– uterine

atony π’È ‡æ◊ËÕ®–‰¥âªÑÕß°—π‰¥â Õ–‰√§◊ÕÀà«ß‚´à∑’Ë¢“¥

À“¬‰ª„π°√–∫«π°“√¢Õß°“√‡°‘¥ PPH ∑’Ë‡√“¬—ß‰¡à

∑√“∫ ªí®®ÿ∫—π‰¥â¡’°“√»÷°…“·≈–√“¬ß“π¡“°¢÷Èπ

‡°’Ë¬«°—∫ ¡¥≈Ÿ° à«π≈à“ß‰¡àÀ¥√—¥µ—« (lower uterine

segment atony: LUSA) «à“‡ªìπ “‡Àµÿ¢Õß PPH21-23

·µà¬—ß‰¡à¡’√“¬≈–‡Õ’¬¥«à“ LUSA ∑”„Àâ‡°‘¥ PPH ‰¥â

Õ¬à“ß‰√À√◊Õ¡’º≈°√–∑∫¡“°πâÕ¬·§à‰Àπ °√–∫«π°“√

‡°‘¥ LUSA §“¥«à“‡°‘¥®“°√°‡°“–µË”¡“„°≈â∫√‘‡«≥

ª“°¡¥≈Ÿ° √°¬‘Ëß‡°“–µË”°“√ Ÿ≠‡ ’¬‡≈◊Õ¥ ¬‘Ëß¡“°¢÷Èπ24

∑—Èß∑’Ë¡¥≈Ÿ° à«π body ·≈– fundus °Á¬—ßÀ¥√—¥µ—«¥’ ®“°

°“√∑∫∑«π«√√≥°√√¡æ∫«à“ ¡’°“√»÷°…“‡°’Ë¬«°—∫

LUSA ‚¥¬„™â LUSC ‡æ◊ËÕ√—°…“·≈–ªÑÕß°—π PPH ‰¥â

º≈¥’25-28 ¥—ßµ“√“ß∑’Ë 1

Lower Uterine Segment Atony
Literature review reveals that 70 - 80% of

PPH is caused by uterine atony15-16 and that majority

of PPH patients did not have any risk factors.9,17-18

Moreover, having 3 or more risk factors can only

successfully predict 10% of PPH cases.19 We

theorized that uterine muscles are desensitized from

labor induction and augmentation.6 However, uterine

atony was also found among patients not undergoing

any induction of labor.6 Hence, we need to study

the cause of uterine atony so that we can prevent

it from happening.20 What is the missing links in the

vicious cycle that perpetuate PPH. Recently, it is

believed that lower uterine segment atony is the

cause of PPH21-23 but the extent of contribution is

still unknown. Lower uterine segment atony (LUSA)

is believed to be caused by low implantation of

placenta. The lower the placenta lies, the higher risk

of bleeding24 despite adequate contraction at uterine

body and fundus. Literature reviews showed a few

studies regarding lower uterine segment atony, and

also showed that lower uterine segment compression

is a good preventive measure against PPH25-28 as

shown in Table 1.
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Table 1  The Result of Low
er Uterine Segm

ent Com
pression (LUSC) in the Treatm

ent & Prevention of PPH
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®“°º≈°“√»÷°…“æ∫«à“ LUSC ‰¥âº≈¥’„π°“√
ªÑÕß°—π·≈–√—°…“ PPH ∑’Ë‡°‘¥®“° LUSA ‚¥¬‡©æ“–
°“√ªÑÕß°—π PPH ‰¥â∂÷ß 81.3%27 ®÷ß¡’‡ß◊ËÕπß”«à“ LUSA
∑”„Àâ‡°‘¥ uterine atony ·≈– ‡°‘¥ PPH ‰¥âÕ¬à“ß‰√
∑—Èß Ê ∑’Ë‰¡à¡’ªí®®—¬‡ ’Ë¬ß¢Õß PPH ·≈–¡¥≈Ÿ°À¥
√—¥µ—«¥’„πµÕπ‡√‘Ë¡µâπÀ≈—ß§≈Õ¥∑—π∑’µàÕ¡“°≈—∫¡’
¿“«– atonic PPH ∑—Èß∑’Ë„Àâ uterotonics Õ¬Ÿà

®“°°“√»÷°…“„π —µ«å∑¥≈Õßæ∫«à“ ‡¡◊ËÕ
¡¥≈Ÿ°¡’¿“«–¢“¥ÕÕ°´‘‡®π ®–¡’°“√§≈“¬µ—«¢Õß
°≈â“¡‡π◊ÈÕ‡√’¬∫¢Õß¡¥≈Ÿ°Õ¬à“ß√«¥‡√Á«·≈–√ÿπ·√ß
·¡â„π√“¬∑’Ë„Àâ uterotonics ·≈â«°Áµ“¡ ¥—ßπ—Èπ ‡¡◊ËÕ LUSA
µÕπ‡√‘Ë¡µâπÀ≈—ß§≈Õ¥∑—π∑’ ∂â“‡ ’¬‡≈◊Õ¥µàÕ‡π◊ËÕß°Á
®–‡°‘¥¿“«–‡≈◊Õ¥‡≈’È¬ß¡¥≈Ÿ°πâÕ¬≈ß (uterine
hypoperfusion) ®π‡°‘¥¡¥≈Ÿ°¢“¥ÕÕ°´‘‡®π (uterine
hypoxia) ·≈–‡°‘¥ uterine atony µ“¡¡“(29-30) ·≈–
‡¡◊ËÕ‡ ’¬‡≈◊Õ¥¡“°¢÷Èπ°Á®–¡’ uterine hypoxia ¡“°¢÷Èπ
®π‡°‘¥«ß®√°“√‡°‘¥´È”¢Õßªí≠À“ (vicious cycle)
µ“¡¡“µàÕ‡π◊ËÕß·≈–∑”„Àâ‡°‘¥º≈∑’Ëµ“¡¡“®“° PPH
Õ’°¡“°¡“¬

®÷ß‰¥â¢âÕ √ÿª«à“ lower uterine segment atony
∑”„Àâ‡°‘¥ uterine hypoxia ·≈–π”‰ª Ÿà uterine atony
·≈–‡°‘¥ Postpartum Haemorrhage „π∑’Ë ÿ¥ ¥—ßπ—Èπ °“√„™â
lower uterine segment compression ‡æ◊ËÕÀ¬ÿ¥°“√
 Ÿ≠‡ ’¬‡≈◊Õ¥‡ªìπ°“√À¬ÿ¥°“√¢“¥ÕÕ°´‘‡®π µ—Èß·µà
‡√‘Ë¡µâπ®π‡¡◊ËÕ placenta bed vessels ∂Ÿ°°¥π“πæÕ
10 - 20 π“∑’ ‡≈◊Õ¥∑’Ëª≈“¬À≈Õ¥‡≈◊Õ¥®–·¢Áßµ—« ‡≈◊Õ¥
°Á®–À¬ÿ¥‰À≈ (natural ligature)

Studies showed that LUSC is effective in
prevention and treatment of PPH attributed to lower
uterine segment atony, especially the prevention part
which can be as high as 81.3%.27 This takes us back
to the question of how lower uterine segment
bleeding/atony leads to uterine atony and PPH despite
having no risk factor and despite achieving adequate
uterine contraction initially after delivery but later
turned into atonic PPH despite uterotonics.

Animal model studies showed that when
uterus experience hypoxia, sudden and intense
smooth muscle relaxation occurs despite already
receiving uterotonics. Hence, if lower uterine segment
is allowed to bleed continuously, the subsequent
uterine hypoperfusion will lead to uterine hypoxia
which ultimately give rise to uterine atony.29-30 The
vicious cycle continues when more bleeding leads
to more hypoxia and it goes on and on. As a result,
myriad of complication and sequelae of PPH follow.

As a result, we conclude that Lower uterine
segment atony leads to uterine hypoxia which leads
to uterine atony which ultimately leads to PPH. So
LUSC which breaks the cycle at the hypoxia state
is a good strategy. The placental bedûs vessels will
clot and stop bleeding (natural ligature) after

approximately 10 - 20 minutes of compression.

Figure 1 shows the relationship between contraction force and hypoxic state30

Changes in uterine force and myosin
phosphorylation with cyanide
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∫∑«‘®“√≥å
‡ª≈’Ë¬π·π«§‘¥·≈–·π«∑“ß¢Õß°“√¥Ÿ·≈ PPH

Õ¬à“ßÀ≈ÿ¥°√Õ∫ çªí≠À“‰¡à‰¥âÕ¬Ÿà∑’Ë uterine atonyé

Atony is too late!

°“√‡ ’¬‡≈◊Õ¥®”π«π¡“°µ—Èß·µà·√°‡√‘Ë¡®–π”

‰ª Ÿà¿“«– uterine hypoperfusion ·≈–π”‰ª Ÿà¿“«–

uterine hypoxia ·≈– ÿ¥∑â“¬π”‰ª Ÿà uterine atony

¥—ßπ—Èπ ¡“µ√°“√„¥ Ê ∑’Ë “¡“√∂À¬ÿ¥¬—Èß¿“«–‡≈◊Õ¥

ÕÕ°¡“°Õ¬à“ßµàÕ‡π◊ËÕß (excessive continuous

bleeding) µ—Èß·µàµâπ‰¥â®–™à«¬ªÑÕß°—π¿“«– PPH À√◊Õ

severe PPH ‰¥â ¥—ßπ—Èπ ·ºπ°“√¥Ÿ·≈°“√§≈Õ¥ ®–

µâÕßÀ¬ÿ¥ excessive continuous bleeding „Àâ‡√Á«∑’Ë ÿ¥

·¡â‡√“®–√Ÿâ«à“ PPH ‡°‘¥®“° 4 Ts (Tone, Tissue, Trauma,

Thrombin) ́ ÷Ëß‡ªìπ “‡Àµÿ∑’Ë‡ÀÁπ‰¥â™—¥‡®π·µà tone ‡ªìπ

‰¥â 2 π—¬¬– §◊Õ tone ∑’Ë‡ ’¬∑—π∑’À≈—ß§≈Õ¥ (flaccid

uterus) ·≈– tone ∑’Ë‡ ’¬‰ª ∑’À≈—ß∑’Ë‡√’¬°«à“ uterine

atony ‰¡à«à“‡°‘¥®“° “‡ÀµÿÕ–‰√®–‡ªìπ ¿“«–¢Õß

¡¥≈Ÿ°∑’Ë§≈“¬µ—«®“°°“√‡ ’¬‡≈◊Õ¥ª√‘¡“≥¡“°‰ª

®”π«πÀπ÷Ëß·≈â«§àÕ¬¡“‡°‘¥ atony ¿“¬À≈—ß ´÷Ëß®–

‡ªìπ‡Àµÿ„Àâ‡°‘¥ PPH µàÕ‰ª

 √ÿª°“√‡°‘¥ PPH ‡°‘¥®“° 2 °≈ÿà¡À≈—° §◊Õ

1. ‡°‘¥®“° 4 Tûs §◊Õ Tone, Tissue, Trauma,

Thrombin „π°√≥’π’È tone ∑’Ë‡ªìπ “‡Àµÿµ—Èß·µà·√°‡°‘¥

®“° flaccid uterus ‡™àπ uterine over distention,

intrapartum uterine inertia ®“°¬“ tocolysis ‡™àπ

MgSO
4
 °≈ÿà¡π’ÈÕ“®µ°‡≈◊Õ¥∑’‡¥’¬«∂÷ß 500 ml. °Á‡°‘¥

PPH ·≈â«·≈–‡¡◊ËÕµ°‡≈◊Õ¥¡“°¢÷Èπ ∑”„Àâ‡°‘¥ uterine

hypoxia ·≈–‡°‘¥ uterine atony µ“¡¡“®π‡°‘¥«ß®√

atony and PPH

2. ‡°‘¥®“° uterine atony ∑’Ë‰¡à‰¥â‡°‘¥®“°°≈ÿà¡

4 Tûs „π¢âÕπ’È uterine atony ‡ªìπº≈¡“®“° “‡Àµÿ

µâπÕ’°µàÕÀπ÷Ëß π—Ëπ§◊Õ LUSA ´÷Ëß‡ ’¬‡≈◊Õ¥À≈—ß§≈Õ¥

∑—π∑’¡“°°«à“ª°µ‘∑—Ë«‰ª (excessive continuous

Discussion
Paradigm Shift and Unconventional PPH

Treatment çThe problem is not uterine atonyé

Excessive bleeding after delivery can lead to

uterine hypoperfusion, uterine hypoxia, and then finally

uterine atony. Hence, any methods which cease

excessive or profuse continuous bleeding will stop

PPH or at least stop the progression into severe

PPH in its track. The bleeding needs to be stopped

as soon as possible. It is known that PPH can be

caused by the 4Tûs: Tone, Tissue, Trauma, Thrombin.

The çToneé in the 4Tûs carry 2 meanings. First is

the flaccid uterus which is the loss of tone right after

delivery, and second is the secondary loss of

uterine tone called uterine atony regardless of the

causes.

The 2 major contributors towards PPH

are as followed:

1. The 4Tûs. Tone, Tissue, Trauma, Thrombin.

çToneé can refer to the flaccid uterus right after

delivery such as uterine overdistension, intrapartum

uterine inertia, or due to tocolytic drugs such as

MgSO
4
. In this group, bleeding as little as 500 ml

can potentially lead to PPH. Further bleeding will

lead to more uterine hypoxia and then uterine atony.

Then the atony-PPH vicious cycle begins.

2. Uterine atony not related to the 4Tûs. The

other cause of uterine atony is lower uterine bleeding

or lower uterine segment atony which refers to
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bleeding) ´÷Ëß®–§àÕ¬ Ê ‡ ’¬‡≈◊Õ¥ – ¡ ®π∂÷ß®ÿ¥

uterine atony (®“° uterine hypoxia) ¿“¬„π‡«≈“

‰¡àπ“π  ÿ¥∑â“¬°Á‡°‘¥ PPH ·≈–‡¢â“«ß®√ PPH and

atony µàÕ‰ª

®÷ß “¡“√∂‡¢’¬π¢—ÈπµÕπ¢Õß “‡Àµÿ PPH ´÷Ëß

®“°‡¥‘¡‡°‘¥®“° 4 Tûs ‡æ‘Ë¡ LUSA Õ’°Àπ÷Ëß “‡Àµÿ´÷Ëß

®–‡ªìπ “‡ÀµÿÀ≈—°¢Õß°“√‡°‘¥ uterine atony ¥—ßπ—Èπ

‡¡◊ËÕ„™â LUSC „π°“√ªÑÕß°—π PPH ®÷ß “¡“√∂≈¥ PPH

‰¥âº≈¥’

excessive continuous bleeding. The accumulated

bleeding will eventually cause uterine hypoxia and

the atony-PPH vicious cycle continues.

New algorithm can be established on top of

the original 4 Tûs after including Lower Uterine

Segment Bleeding/Atony as an alternative pathway

albeit the major pathway.
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«‘∏’∑”À—µ∂°“√ lower uterine segment

compression

°“√°¥¡¥≈Ÿ° à«π≈à“ß∑”‰¥â‚¥¬°“√„™â¡◊Õ°¥

¡¥≈Ÿ° à«π≈à“ß (lower uterine segment) ‚¥¬ºŸâ

∑”§≈Õ¥„™âª≈“¬π‘È« 4 π‘È«°¥µ√ß‰ª∑’Ë lower uterine

segment „Àâ·πàπ‡µÁ¡∑’Ë‚¥¬∑’ËºŸâªÉ«¬¬—ß‰¡à√Ÿâ ÷°‡®Á∫ ‡æ◊ËÕ

„Àâºπ—ß¡¥≈Ÿ°„π à«π≈à“ß¢Õß¡¥≈Ÿ° ‡¢â“¡“°¥·π∫

°—π‡ªìπ√–¬–‡«≈“ 10 - 20 π“∑’

How to perform Lower Uterine Segment

Compression

LUSC can be performed by applying direct

pressure onto the lower uterine segment using the

tip of 4 fingers. The force applied should be as strong

as possible but the patient should not experience

any pain or excessive discomfort. The pressure should

be maintained for 10-20 minutes.

Figure 2 Lower uterine segment compression

method in treatment of acute postpartum hemorrhage

by compressing at the lower uterine segment only

¢âÕ¥’¢Õß lower uterine segment compression

maneuver

- ‡ªìπÀ—µ∂°“√∑’Ë∑”‰¥âßà“¬ ‰¡àµâÕß„™â§«“¡

™”π“≠‡ªìπæ‘‡»…

- ‰¡à invasive ‰¡àµâÕß„™â¡◊Õ„ à„π™àÕß§≈Õ¥ ‰¡à

µâÕß„™â¬“ ≈∫À√◊Õ¬“™“

- ‰¡àµâÕß„™â‡§√◊ËÕß¡◊Õ„¥ Ê ‡æ’¬ß„™â¡◊Õ‡∑à“π—Èπ

-  “¡“√∂„™âÀ—µ∂°“√π’È‰¥â∑ÿ° ∂“π∑’Ë ∑ÿ°‡«≈“

∑”‰¥â∑—π∑’

- ‰¡à¡’§à“„™â®à“¬„¥ Ê

- ‰¡à¡’§«“¡‡ ’Ë¬ßÀ√◊ÕÕ—πµ√“¬

Figure 3 Lower uterine segment compression

method in treatment of acute postpartum hemorrhage

by compressing at the lower uterine segment with

counteracting pressure from fundus

Advantages of Lower uterine segment

compression maneuver

- Easy to perform, no need for specialty

- Not invasive, do not need vaginal examination

nor analgesics

- Does not need special instruments, only

hands

- Can be done anywhere, any time

- No cost

- No risk
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 √ÿª
Postpartum Haemorrhage (PPH) ‡ªìπªí≠À“

∑’Ë·°â‰¡à ”‡√Á® ‡∑à“∑’Ë‡√“∑√“∫ “‡Àµÿ à«π„À≠à®“°

uterine atony ‡√“®÷ß‰ª·°âªí≠À“∑’Ë uterine atony ´÷Ëß

‡ªìπªí≠À“ª≈“¬‡Àµÿ·≈–™â“‡°‘π‰ª µâÕß≈ß∑ÿπ¡“°

·≈–º≈≈—æ∏å‰¡à§àÕ¬¥’ ∑”„Àâ‡°‘¥¿“«–·∑√°´âÕπ®“°

PPH µ“¡¡“¡“°¡“¬ ‡ªìπ°“√·°âªí≠À“∑’Ë‰¡à∂Ÿ°®ÿ¥

∫∑§«“¡π’È‰¥â‡ªî¥‡º¬ “‡Àµÿ¢Õß PPH „π à«π∑’Ë¬—ß

‰¡à‡§¬√“¬ß“π¡“°àÕπ π—Ëπ§◊Õ °“√‡ ’¬‡≈◊Õ¥¡“°

Õ¬à“ß – ¡ (excessive continuous bleeding) „π™à«ß

·√°À≈—ß§≈Õ¥ ´÷Ëß‡°‘¥®“° lower uterine segment

atony ®–∑”„Àâ‡°‘¥ uterine hypoxia ´÷Ëß®–∑”„Àâ‡°‘¥

uterine atony ·≈–‡°‘¥ PPH µ“¡¡“  ÿ¥∑â“¬‡°‘¥

«ß®√°“√‡°‘¥´È”¢Õßªí≠À“Õ¬à“ßµàÕ‡π◊ËÕß (PPH and

atony) À—µ∂°“√ lower uterine segment compression

(LUSC)  “¡“√∂≈¥°“√ Ÿ≠‡ ’¬‡≈◊Õ¥À≈—ß§≈Õ¥∑—π∑’

‡ªìπ°“√µ—¥¢—ÈπµÕπ°àÕπ‡°‘¥ uterine hypoxia ¥—ßπ—Èπ

°“√„™â LUSC  “¡“√∂ªÑÕß°—π PPH ‰¥â‡°◊Õ∫ 100%

‚¥¬∑”„Àâ‰¡à‡°‘¥ PPH/ uterine atony ·≈–‰¡à‡°‘¥ vicious

cycle ¥—ß°≈à“«

Conclusion
PPH is yet another question unanswered. All

we know is that it is mostly caused by uterine atony,

so when we want to prevent PPH, we prevent uterine

atony. However, treating at uterine atony stage is

way too late and costly, with little pay-offs. Various

complications follow. This article has revealed the

hidden cause of PPH that has never been published

anywhere. That hidden cause is excessive/profuse

continuous bleeding right after delivery caused by

Lower uterine segment bleeding/ Lower uterine

segment atony. This leads to uterine atony and

ultimately PPH. The vicious cycle continues as PPH

and atony. Lower Uterine Segment Compression

(LUSC) was devised to help prevent PPH by breaking

the vicious cycle at the hypoxic stage. As a result,

LUSC can prevent PPH at almost 100% success

rate just by stopping the vicious cycle at its earliest

stage.
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