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How to Cope with Massive Obstetric Hemorrhage During

Cesarean Section?

Waraporn Chau-In

Department of Anesthesiology, Faculty of Medicine, KhonKaen University.
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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
Such
decision must be made carefully after the examination of

that is directly dependent upon the clinical decision.
each patient. The obstetric anesthesiologists’ 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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M15199 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
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ﬁﬁd1®LLﬂ ergometrme oxytocin WAY prostaglandins Lo
2) nsfnEuuL? agldun surgical interventions, radiological
embolisation WA haemostatic drugs”®

First-line therapy ﬂ@i&l uterotonics
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2. Oxytocin 1ull A.A. 1953 Vincent Du Vigneaud®
asunalAse $19789 oxytocin f9 w10 Feaefluy
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Second-line therapy tian1s5nsuwuuwsnbsl
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1. Surgical interventions Porro® wAneALLINT
ABUNYUNNININ caesarean hysterectomy Lﬁ‘/ﬂ\j’aivﬂ‘]:r’mﬁ’)::
ANREANAIRaan  WAdNATeNansanlunnsANA9ITLen
videdesnsiiynsia AnihlfAaiannnstu Adaauya
wenlaalifnungn 1MW n1syNuaanLaan uterine,
internal iliac tT4sT1

2. Radiological embolisation N19YWNANNST
selective radiological embolisation 1113011 IaaUTINAaY
n1sAaeAlaLnIsAn w”l,q‘lw@famL@@mmﬂumamw
Tann ag 9 (mm\m 1) m‘@mm‘mmmu 2 Auan
WAZHNTAN ﬁmmmmmmim mmvwmmmwm
AaunaeARLELNT  Fnuuazse  unnddeailaony
Fenanny > na e fienaaifnfeilld nasisselnan
contrast media WAZ leg ischaemia®

3. Haemostatic drugs Liugnngs antifibrinolytic'
wmwmm@m IxuA tranexamic acid"* uaz
activated factor VI (rFVla)"® mmwmﬁﬂmmw first LAY
second-line lallAua

nsldiunnga antifibrinolytic el

1. Tranexamic acid L@ aprotonin Lﬂumwuﬂu‘lﬁ

2. ﬁwﬁﬂﬁﬁmmamilﬁmﬂbrinolysis

3. UUIALRY tranexamic acid 0.5-1 nFNaAALEN
viaanans TH1ARe 3 Asydu

4. AUNATEY aprotonin WD 2,000,000 gilmandn
u@@mﬁmﬁﬂ ANFENIveAdnraaA@anA 50-100,000
gin/datue Tl ludange

5. @1aiAN19Y thromboembolic lsiaasldnsdiiiia
fulminant DIC

Recombinant factor Vlla (rFVlla) Lﬂuf;l’flumiu
haemostatic agent Vl*ﬂ'mﬂ‘iumuimﬂm local thrombin ‘me
\‘@enaan mmmhmumﬂ AR 2001 TNuAdeRTos
10 yunan9inen®*® lulsanenunadsupiunslgls
mrﬂslum%mnLmammmammm gunaTildelaidnian
H914e U yunisldawia 204120 wAn/NN. LWINIY
nsldaesee wadeldfunnsdnsdenni " galid
AIANHILLUL randomized controlled trial HLNea318971
mﬂﬂumﬁ‘LumeTiﬂf;ﬂ%ﬂmN@mi@ﬂm 80 911AB"A
L2909 90 WAn/An. 9 A asnse  widedlidlanauny
clotting factors WaziNAARaALEY 81an lHAA DIC uax
thromboembolic kazlimaslEdNiN192 sepsis Fauuzii

recombinant
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192 uterine atony TaglduuanTg “HAEMOSTASIS™

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

| : Interventional radiology (and if appropriate, uterine
artery embolization)

S : Subtotal/total abdominal hysterectomy
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3. nasisruuilngzdaiannsALaTN1TNetng
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Massive obstetric haemorrhage

Midwife Obs;e;gdan Interventional Haematologist Anaesthetic
Midwife in charge Registrar radiologist Registrar Registrar
Extra staff Creiant Consultant Consultant Consultant
! - i =Ty !
® |V, infusion of Hartmann’s or * Oxytocin Red blood cells * Supervises
Gelofusine * Misoprostol * Maintain Hb > 8 mg/dL management of
+ 0, 8lit/min * Controlled umbilical cord * 1 unit of packet red cells the blood/fluid
* Record keeping traction (Prendiville, Cochrane increase the haemoglobulin replacement
* Ensures 2 peripheral lines review reduces risk by 60%) by 1 g/dLand the * Physiological
(z14G) * If persistent bleeding check haematocrit by 3% maonitoring
* Monitor blood pressure, for local bleed and uterine Platelet transfusion

pulse, uterine output, blood
gases, acid base status

atony, further oxytocin and
ergometrine

* Maintain platelet count > 50
x109/1 (70-110 x 109/1). If

* Take 20 ml blood, 10 ml to * Bimanual compression PLT < 50,000 give one pool
Blood Transfusion for cross * Reinsertion of an inverted or six bags
matching and samples to uterus FFP
Haematology unit for: FBC, PT, * Packing * If INR/APTT ratios > 1.5 give
APTT, TT, fibrinogen marked * Tamponade witn intrauterine FFP 15ml/kg
URGENT balloon Cryoprecipitate
= Contact Blood Transfusion * Uterine compression suturing * Maintain fibrinogen
Unit: at least 6-10 units of * Uterine artery embolisation >10g/lg
blood to be ordered * Uterine artery ligation — * 10 bags of cryoprecipitate
* Ligation of the internal iliac will increase fibrinogen by
(vascular surgeon) 1.0g/l

sU% 1 wuginisguainmninzan@eanaInaenat N gELILLNE NN eadeq

Lefkou E, Hunt B. Haematological management of obstetric haemorrhage. Obstetrics, Gynaecology and Reproductive Medicine 2008;18:268.
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anaesthesia)
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wiuvialel (general anaesthesia)
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s viBAn Buduainnssznanin uidendeutaily
4 AN AINAYNIUUINNARTEN uaznsli 1sazane
NAUNW" (mm\‘m 2) WAUNN intravenous cannulae GINN
nafadmnIN3 luN1TIHIARAYTE 17AZANLNAUNLIUIA
‘lmﬁl,mu” (A19797 3) VideIh central line N1SAAATHNA
AnasnEnlFenalndTe® (n3ned 4)

A9v " edenluIsiu class 11l %38 IV hemorrhage
mnlldFuninmazildiae similesanedens
Aty auinaudumainele 1 0915 %@Iqunﬂ

Intraoperative cell salvage wialulag Aol
ﬁmiﬂmmL@@mmaﬂmmﬂmmmmmm AanauLn
A58 pump UAZLNGL mmmmnmmraq interoperative
cell salvage ﬂ%wﬂumm’mmmm [N (M13799 1)
ﬂ@@mmmnmumﬂﬂwmmmmimwmm@mumum
Fefldaldudaluzasanaifinaaiul gesanisiia

B
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coagulopathy 38 iatrogenic amniotic fluid embolism WHH
=2 S % I 1 a dy dl =)
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ai a o a A v
A1971990 2 NNTUTUHUIZALNITL LLaan WAZNIF I 1TaZANENALNL

Class | Class Il Class llI Class IV
ﬂ??mmﬁfﬂ (H].) < 750 750 - 1000 1500 - 2000 > 2000
\ufesazanaiBunasaeniain <15 15-30 30 - 40 > 40
Fnasiafaund) < 100 > 100 > 120 > 140
ANAUTATR 1na 1N ARAY ARAY
Pulse pressure Unfsisefindy AN ANAN AN
Capillary refill ng > 2 A > 2 39 1aifl
ﬂvﬁlﬁ"]ﬂ’]ﬁ?w}ﬂ@(ﬂ%\i/u’]ﬁ) 14-20 20-30 30 - 40 > 35
Bl e /o) > 30 20 - 30 5-15 Hasun
szuuilsy mMnang Amaaniias Aundn Amauazquong | dw, 1§ nein

clouded sensorium

N3 NIATANENALUNUNG 1:3 Crystalloid Crystalloid Crystalloid/colloid/ Crystalloid/colloid/
(~adem 500 Na. 1% crystalloid aen \@en
1500 HA.)

wanawme Wnnoudealundasiansss Andu 70 waAlwiings 1 nn.
AALLAYAN Plaat F. Anaesthetic issues related to postpartum haemorrhage (excluding antishock garments). Best Practice & Research Clinical
Obstetrics and Gynaecology 2008; 22:1044.

AN51991 3 §R9INTLUATeY 19azaEEIY intravenous cannulae TWIAFN]

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

* G AINTTULTBNEINGHRIAATANALIZILBLEM

= prusziuressangwluiemaaedldignmgiifl 22°C Auduasi

Amlitlagann Plaat F. Anaesthetic issues related to postpartum haemorrhage (excluding antishock garments). Baillieres Best Pract Res Clin Obstet
Gynecol 2008; 22:1046.

AN9I9N 4 N19ReY UedHanTsli 13avans crystalloid NNMABALABARN 2 ART

[y ] a o =i o 1
ANPUSABRL UBIADNITINE ﬂ'\?‘iﬂﬂqﬂﬁl’ﬂ\iﬂﬁ‘zﬂqm@

aX o o . v Ty 9
| 81n17Au NN fluid challenge A8l W?@mwimmmlmwm

Il BNF 8N177TU W liAIRaziafaIatingganisy

a9 fluid challenge luséng colloid
{48941 redistribution VBNUMNAL | extravascular 1 o nd@nnaunnUng uaziinismen uasse
redistribution

o gy N qy . T T
Buliaanvzalil colloid adrsmatilaanainm

compartment ¥rBLARNLABATIAN
Il 87n"7laiATRuann fluid challenge TusiRag colloid

AsluadaukazanauEnaaniely 1 T
NNILHBEN AT

IV lslmey wagsensliiaanviza qulseney

U1 rapid infusion

Amlilagann Johanson R, Cox C, Grady K, Howell C. Managing obstetric emergencies and trauma: The MOET course manual. London, Royal
College of Obstetricians and Gynaecologists’ Press 2003: 97-104.
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giaifamuneiugiaangunenunszelan
weauilusiesld cell salvage m@mmmmmm
1. mmqumwmmm‘lumﬂmmmimLfawwx
nsnaussd “Tyiananlu fAnseu
o o o A a a P
2. dasldFansasnddse " nEnnlunisnsasiie

118911N19% amniotic fluid embolism i Pall RC 100

13,22

leucocyte deple“ﬂon filter (Pall Blomed|Ca|)
3. wanasedade  seiiinsanainnisldiden
214L0A alloimmunisation
4. lFFunnsueniuandilosnguneunsealand
5. il 1asnann1s 8 TIRAINNIANIABATILS
H91Aden U yuuazARA U cell salvage ngu
ANULNGIZNAINTE amniotic fluid embolism UAYAALAA
alloimmunisation a1nN"3lMAA™* YN 100 Na. Azl fetal
erythrocytes 2-19 N@. a4A25 M anti-D immunoglobulin®

mslfaanuaz aulsznavaasaanlunisa i
MIEANLAAANAIARD A
mi?ﬁﬂmL?'mmﬂﬁl,ﬁam‘l,ummﬁﬁmq:mLﬁfam
NAIANDALEY Balki WazATUY WUSRTTNUNATREAZ 0.31
(104/33, 631 n13Aaan) WunsliidentastnfinAaen
WULILTAaRERAY 0.49 UUSHIFAARRALLL elective WAY
1umm@@mm\1°ﬁmmﬂm§@ﬂm 0.23 Az 0.28 mquzi”]ﬁu
ﬂﬂmm eNMiauARDATET PPH wi/ldanay 61 (AN3197 1)
LONTUNLT 1L ARER B9 e Aty THuA uterine
atony (5R81a% 38.5) LAZINANY (Faea 33.7) NuntAndaaas
21 an1aznisudesireanenindng waziesas 24

M1519% 5 Blood component summary

saadvediasscaings Baki lAlida gudn 4190
@m@mmmﬂuL@@mimmﬁmmumLL@Vﬂ@\muﬁ%m £
ﬂ@uﬂ@ﬂmquﬂumﬂmmm uterotonics AL non surgical
haemostatic agents™ L tropical sealants, granular zeolite,
advanced bandages/dressings, recombinant factorp Vlla
WAz antifibrinolytics N1aMAUNY ‘auLlsznavusineT Tuag
QLRRREVRRGEROITE HANNTATIANIaTedliRNNS
(13147 5)

nsldiaem “As=y iw human haemoglobin
(PolyHeme) %qﬁqmﬂu Phase Il trials 11 13geisnn’

memmqvmmmumqmLﬂum'aﬂm@@mwmmu
mu,mw qu‘l:ﬂm eannnisiadeuanzunenden
@uj A13797 6) FaRanuMANsIFden AL
‘L‘mmm mLLuwuﬂuL@famm'aa‘min@uumnm 7 nfu/ma.”
LummﬂmimuLumu'ammmvmmmwﬂumimwum
nasnlgenndn snd Fahunseiiianasaniden
wasnannaedlant i myocardial ischemia & 7
souufinnnzausulaing ladusiuaznisld
cathecholamines ax‘lmiﬁlﬂﬁ red blood cells Glumimnﬂﬂu
AFutnzeandauluwdenldifiaane uasiidiuinady
N9 7 N3eg. vianzanidanduinsaliieg

msliinaniaan (PLTs) vaensliiaenuas 19
@‘”mﬁmmmmvmﬂﬁmmmqv dilutional thrombocytopema
paslimaunuiiendniden < 50 x 10°/L7% Auagjiu
AuFlins1diaen ”Lumum@uﬂ’mmﬂummgm
FRaNNAALAen 240 x 10%unit'

Component Indication

Notes

Packed red blood cells

To improve Oz—carrying capacity

Raise Hb 1 g/dL

Fresh-frozen plasma

Replace clotting factors PT and/or
PTT >1.5 x upper normal

Start with 2 u FFP or 15-20 mL/kg
ideal body weight

protein <4.0)

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

fibrinogen <75
Platelets Platelets <50,000 Increase platelets 5000-10,000/mm® per unit
Albumin Volume replacement, bind bilirubin Use 5% albumin

in newborns albumin <1.0 g/dL (total

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.
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M15199 6 Complications of transfusion

Acute

Delayed

Acute hemolytic transfusion reaction
Febrile non-hemolytic transfusion reactions
Transfusion-related acute lung injury
Allergic reactions

Bacterial sepsis

Hypocalcemia®

Hyperkalemia®

Acidosis

Hypothermia®

Dilutional coagulopathy®

Delayed hemolytic transfusion reactions
Transfusion-related immmunomodulation
Microchimerism

Transfusion-transmitted diseases
Post-transfusion graft-versus-host disease
Post-transfusion purpura

“iAadelfiaaaFunasmnn

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

36[Suppl.]: S326.
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MA15197 7 Management/prevention of non-hematologic complications of massive transfusion

Complications Management/prevention

Transfuse plasma

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

Sodium bicarbonate or tris-hydroxymethyl aminomethane

Hyperkalemia

Regular insulin with dextrose
Inhaled beta-agonists

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

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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