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Objectives
1.Lessons learnt from confidential inquiries &
other fields of medicine
2. HAEMOSTASIS Algorithm
3. Medical Management

4. Surgery - Conservative technigues — no
coagulaopathy or + correction

5. Surgery — Invasive techniques

6. Determinants of treatment - General
condition/ blood loss & coagulopathy

/. Recent advances



CONFIDENTIAL
ENQU IRY lNTO Confidential Enquiry into Maternal and Child Health qu‘
MATERNAL DEATHS

Saving Mothers’ Lives:

Reviewing maternal deaths to make motherhood safer - 2003-2005

TOO LATE > TOO LITTLE

Too Late (PG, resuscitation -
blood replacement, decision
for surgery + to get senior
surgeon & anaesthetist
involved)

December 2007
Too Little (IV fluids, 0XytOCICS, o nvetemai beans nthe unitod Kingdom
BLOOD, Clotting factors)



Obstetric haemorrhage: learning
points

IMPORTANCE OF HAVING A NORMAL Hb%
Anaemia magnifies the effects of obstetric haemorrhage.

Antenatal anaemia should be diagnosed and treated
effectively: parenteral ron therapy should be considered
antenatally for women with iron dehciency anaemia
who do not respond to oral iron.

Moderate or excessive traction on the cord before pla-
cental separation 15 inappropriate. The appropriate ini-
tial management of uterine inversion 15 attempted
replace ment.




Maternal, Newborn and

_ O 2MBRRACE-UK

Mothers and Babies: Reducing Risk through

Infant Cllnlcal OUtcome ‘;\ Audits and Confidential Enguiries across the UK
Review Programme

Saving Lives, Improving Mothers’ Care

Lessons learned to inform future maternity care
from thhe UK and Ireland Confidential Enquiries into
Maternal Deaths and Morbidity 2009-2012

Table 4.2 Estimated blood volumes and proportionate losses according to body weight

Weight Total blood 15% blood 30% blood 40% blood volume loss
volume* volume loss volume loss

50kg 5000mls 750mis 1500mls 2000mis

55kg 5500mls 825mls 1650mis 2200mls

60kg 6000mls 900mis 1800mls 2400mis

69kg 6500mls 975mis 1950mls 2600mls

10kg 7000mis 1050mls 2100mls 2800mis

*Based on 100mis/kg blood volume in pregnancy (Royal College of Obstetricians and Gynaecologists 2011b) but may

overestimate blood volume in obese women (Lemmens, Bernstein et al. 2006)




Royal College of Green-top Guideline
.. No. 52
Obstetricians and May 2009

Gynaecologists

Setting standards to improve women'’s health

PREVENTION AND MANAGEMENT OF POSTPARTUM HAEMORRHAGE
This is the first edition of this guideline.

1. Purpose and scope

Primary postpartum haemorrhage (PPH) is the most common form of major obstetric haemorrhage. The
traditional definition of primary PPH is the loss of 500 ml or more of blood from the genital tract within 24
hours of the birth of a baby.! PPH can be minor (500-1000 ml) or major (more than 1000 ml). Major could
be divided to moderate (1000-2000 ml) or severe (more than 2000 ml). The recommendations in this
guideline apply to women experiencing primary PPH of 500 ml or more. Secondary PPH is defined as
abnormal or excessive bleeding from the birth canal between 24 hours and 12 weeks postnatally.” This
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This guideline was produced on behalf of the Guidelines and Audit Committee of the Royal College of Obstetricians
and Gynaecologists by:

Professor S Arulkumaran FRCOG, London, Dr E Mavrides MRCOG, London and Dr GC Penney FRCOG,
Aberdeen.




APPENDIX Il : A flow chart of the different steps for the management of major postpartum haemorrhage.
Resuscitation, monitoring, investigation and treatment should occur simultaneously

Major Obstetric Haemorrhage

Blood loss =2000 ml
Ongoing MOH or clinical shock

==

Call for help
Senior midwife/Obs & Anaes
Alert haematologist
Alert blood transfusion laboratory
Alart Consultant Obstetrician on call

=

Resuscitation
Airway
Breathing
Circulation

(xygen mask (15L)
Fluid balance (zL Hartmann's, 1.5L colloid)

Blood transfusion (ORhD neg or group specific bload)
Blood products (FFP, PLT, cryopracipitate, Factor Vila)

Keap patient warm

—




= = = =

Monitoring and investigations
148 cannulae x2

FEBC, coagulation, UW&Es, LFTs

X-Match (4U, FFR, PLT, cryopracipitate)
ECG, aximeter

Foley catheter

Hb bedside testing

Blood products

Consider central and arterial lines
Commence record chart

Weigh all swabs and estimate blood loss

Medical treatment

Bimanual uterine comprassion

Empty bladder

Ooeytocin glu x2

Ergometrine oo pg

Cooytocin infusion (4o u in sooml)

Carboprost 250 pgim every 1iomns up to 2 times
Carboprost (intramy ometrial) o.smg
Misoprostol woo00 pg rectally

Theatre
= the uterus contracted?

Examination under anaesthetic
Has any clotting abnormality been corrected?

T _—
""\-..q_‘_".,.-"'
Intrauterine balloon tamponade
Brace suture

Considerinterventional radiology

T
"'-..._-"._,.-"'
Surgery
Bilateral uterine artery ligation
Bilateral internal iliac ligation
Hysteractomy (second consultant)
Uterine Artery embolisation

Consider HOU {high dependency unit)
O ITU




Alogrithm for management of Atonic PPH
‘HAEVIOSTASIS’
® | -Ask for Help

® A - Assess vital parameters & blood loss and
Resuscitate — (Rule of 30)

® £ -Establish Etiology + Ecbolics
(syntometrine, ergometrine, bolus syntocinon)
+ Ensure availability of blood.

® |V -Massage Uterus — bimanual compression

® O -Oxytocin infusion / prostaglandins (PGs) -
iIntravenous / per rectal / intramuscular / intra-
myometrial



Alogrithm for management of Atonic PPH
‘HAEVMIOSTASIS’

® S - Stabilise Clotting, anti Shock Garment & Shift to
theatre — Aortic compression/ Bimanual compression

®@ 7T -(4T’s) Tissue/ Trauma/Tone/Thrombin > Tamponade
— Balloon / uterine packing (Fibrin concentrate)

® A -Apply compression sutures — B- Lynch / modified/
+/- Balloon

® S - Systematic Pelvic devascularisation — Uterine /
Ovarian / Quadruple / internal iliac

® | -Interventional Radiology - If appropriate, Uterine
artery embolisation/ Internal iliac artery ligation

® S - Subtotal / Total abdominal hysterectomy

Chandraharan E & Arulkumaran S



Modified Early Warning Score (MEWS),
Rule of 30,
Shock Index

@ 30% blood loss >moderate shock
@ Pulse rate — increase >30 bpm

@ Respiratory rate >30/min

@ Systolic BP - drop by 30 mm Hg
@ Urinary output < 30 ml/hour

@ Haematocrit drop > 30% & to be kept at an absolute value
of > 30

® Shock Index = Pulse rate / Systolic BP - Change by 30%
Normal = 0.5t0 0.7 : In pregnancy Sl 0.7 to 0.9;

>0.9 indicates state of shock that needs urgent
resuscitation



CLINICAL ARTICLE

Use of the “obstetric shock index™ as an adjunct in identifying significant
blood loss in patients with massive postpartum hemorrhage

Abigail Le Bas **, Edwin Chandraharan®, Anthony Addei °, Sabaratnam Arulkumaran
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Armicke stery: Ofyectne: To establish the noemal range for the “ofstetnic shock indes™ (081 after birth and {0 detemine its use
Receivesd 14 fane A0 ) fulniess as.am ald o esimane blood loss in postpanum hemarrhage (PPH L Mechids: A remrospecove case-control
Fﬂ‘“"f‘:l'"f'-"ﬂf-"-‘-"*““. 13 August 2013 analysts was conducted imvedving pregrant women sdmitted o2 Caorges Hospital for delivery: S0 with no PPH
Arzepled £3 Wovember 211 {canteed grosp) and 50 with massive PPH =305 hoss of Blood volume, case group), The O5] was caloulated at 10

and 10 mmutes from PR onset. Besults: Mean 081 in the contrel group at 10 and 30 mirtes was O (range,
BA=1.1) and 0,76 [range. 0510 ), respecrively, In the case group, mean 061 ar 10 and 30 miniges was 0,31
‘range, 0.4-1.5) and 090 {range, 0.5-1.4), respectively, with 645 requiring blood procucts. In the case group,
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predicring ohe rated Tor hlood and Dlood produdrs
€ 2011 International Pederation of Gynecolagy and Obstetrics. Published by Elseier Insand Ltd. Al rights resened



AH Shennan®

bjectives To compare the predictive value of the shock index (S1)
ith conventional vital signs in postpartum haemorrhage (PPH),
nd to establish “alert’ thresholds for use in low-resource settings.

ign Retrospective cohort study.
tting UK tertiary centre.
pulation Women with PPH =1500 ml (n = 233).

ethods Systolic blood pressure (BP), diastolic BP, mean arterial
ressure, pulse pressure, heart rate (HR) and 51 (HR/systolic BP)
ere measured within the first hour following PPH. Values
easured at the time of highest 51 were selected for analysis. The
rea under the receiver operating charactenstic curve (AURQOC)
or each parameter, used to predict admission to an intensive care
it and other adverse outcomes, was calculated. Sensitivity,
pecificity and negative/positive predictive values determined
resholds of the best predictor.

ain outcome measures [ntensive care unit (ICU) admission,
lood transfusion =4 i, haemoglobin level <7 g/dl, and invasive
urgical procedures.

Shock index: an effective predictor of outcome
in postpartum haemorrhage?

HL Nathan,® A El Ayadi,® NL Hezelgrave,® P Seed,® E Butrick,® S Miller,® A Briley,® S Bewley,?

* Women's Health Academic Centre, King's College London. London. UK ® Safe Motherhood Programs. University of California. San

Results Shock index has the highest AUROC to predict ICU
admissions (0.75 for 51 [95% CI 0.63-0.87| compared with 0.64
[95% CI 0.44-0.83] for systolic BP). 51 compared favourably for
other cutcomes: 51 =0.9 had 100% sensitivity (95% CI 73.5-100)
and 43.4% specificity (95% CI 36.8-50.3), and 5l =1.7 had 25.09
sensitivity (95% CI 5.5-57.2) and 97.7% specificity (CI 94.8-99.3
for predicting ICU admission.

Conclusions Shock index compared favourably with conventional
vital signs in predicting [CLUl admission and other outcomes in
PPH, even after adjusting for confounding; 51 <0.9 provides
reassurance, whereas 51 >1.7 indicates a need for urgent attentior
In low-respurce settings this simple parameter could improve
outcomes. [t was not possible to adjust for resuscitative measures
administered following vital sign measurement that may have
influenced the outcome.

Keywords Hypovolaemic shock, postpartum haemorrhage, shock
index.

of outcome in postparum haemorrhage? BJOG 2015;122:268-275.

ease cite this paper ag MNathan HL, El Ayadi A, Hezelgrave NL, Seed P, Botrick E, Miller 5, Briley A, Bewley 5, Shennan AH. Shock index an effective



Severe Shock Red LED will
flash

Arrow down
BP V. high >160 >110 Red flash
arrow up

constantly
Shock <160 Yellow flash —
Arrow Flashes down

BP High >140 >90 Yellow flash
<160 <110 Arrow up -

Cl%\%loped bi/ King’s College London,

PR NRArFSheendld. HafH 88 Nathan,
qearakMatelzegrave

& No shock No arrow



A Pictorial Guide to
Blood Loss at Obstetric Haemorrhage

et | UPTO 30% BLOOD
,--»m\ VOLUME LOSS
Soiled Sanitary Towel Saturated Sanitary Towel Saturated Small Swab 10x10cm C RY STA L L O I D S

30ml 100ml 60ml

>30% - Consider
pE -l BLOOD AND
S et (0mD, 75 it PLASMA

Incontinence Pad Saturated Large Swab 100cm Diameter Floor Spill

250ml 45x45cm 350ml 1500ml

PPH Limited to Bed only PPH Spilling onto Floor Full Kidney Dish
1000ml 2000ml S00ml

Improving the Accuracy of Estimated Blood Loss at Obstetric Haemorrhage using Clinical
Reconstructions. Bose P, Regan F. Paterson-Brown S. BJOG 2006; 113:919-924

For Further Information Please email patrick.bose@addenbrookes.nhs.uk




Emergency Trolley
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Large bore IV cannulas (gauge 14 x 2)

Increase perfuston of tissues
Crystalloids L Hartmmann’s
1.5 L colloid




Gauge

14

16

17

18

20

22

24

26

Cannula Characteristics

Colour code

Orange
Grey
White
Green
Pink
Blue
Yellow

Dark Blue

Catheter O.D. mm Catheter length Flow rate ml/min

2.10

1.74

1.4

1.2

1.11

0.80

0.60

0.60

45

45

45

45

32

25

19

19

240

180

125

80

54

31

13

13



Duration of contraction — syntocinon, ergometrine;
Duratocin; Syntocinon infusion; PG

Myomatrial responss o oxytozin

W

\—  —

Oy Py Oxy

Clinical RCT’s Vs Prospective studies



Why Misoprostol

Synthetic analog of prostaglandin E1
800 ug sublingually - FIGO

- Shelf life of several years if kept in their aluminum
blister packets

* Low cost

« Sublingual route — for rapid absorption

* Being selective for the PGE1L receptors: no clinically
significant effects on bronchi or blood vessels, hence
fewer systemic side - effects — ‘has been used In
patients with underlying diseases such as asthma or
cardiovascular disorders’



Aortic Compression

If bleeding is severe and if initial measures are not
successful, then external aortic compression should be
considered. Successful aortic compression, is achieved
when the femoral pulse ceases and when blood pressure
in the lower limit is unrecordable; it may be of benefit as
a temporary measure in the management of postpartum
hemorrhage whilst resuscitation and other management
plans are made.

Internal aortic
compression can also
be used as a temporary
measure to control
severe postpartum
hemorrhage due to
placenta percreta
during cesarean
section.

MNB. To view a video
demonstrating how to apply aortic compression visit
www.glowm.com



Bimanual Compression

PRINCIPLE BEHIND THE NEED FOR SUSTAINED
CONTRACTIONS OR PRESSURE for 8-16,minutes -
SUEEICIENT TIME =TOALLOW UTERIN YESSELS TO CLOT*

=

Balance between clotting and fibrinolysis
At times fibrinolysis is greater — stabilise clots

© Copyright B-Lynch 'O5

Figure 1 lllustration showing bi-manual compression
of the uterus.




Tranexaemic Acid
?Imbalance between clot formation & lysis or
rapid flow of blood that dislodges the clots

1- 2 gm IV just prior to any surgery -
+ post open heart surgery

Stabilise the formed clot but
does not promote clotting

Trials —"pr actic uge mEl €S
— RCTs show reduced blood loss



Tranexamic Acid
ANTIFIBRINOLYTIC AGENT

Antifibrinolitic agent that prevents clot
breakdown by blocking lysine sites on
plasminogen molecules

Can be used when there is a RISK of hemorrhage

Inhibits fibrinolysis with no effect on clotting
parameters

Use in trauma patients within 1 hour reduces risk
of death by 1/3 rd (RR 0.68 95% CI 0.57-0.82)

Lancet 377 (9771):10962I§|\/|ID 21439633



Tranexamic Acid

LSTMH - double-blinded RCT with 20,000 women to determine
effect on death and hysterectomy + other morbidities

No clear direction as to whether it should be used widely until
trial results are available

Shakur et al Trials 2010:11:40

Administer Tranexamic acid early to injured patient at risk

of substantial bleeding

Plasma and clotting factors will treat clotting but not clot lysis
One gm IV in 100 ml in 10 mins followed by 1 gm over 8 hrs

Gruen RL, Reade MC =BMJ 24'th Nov 2012 p-46-47



Non-Inflatable Anti-Shock
Garment




ANTI-SHOCK GARMENT
'. ‘Squeezes more blood
4 {' A from periphery + Pressure

~ lon uterus’
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Blood pressure becomes recordable
and veins become visible &
palpable to establish IV lines

Courtesy - Suellen Miller

Figure 1 Schematic diagram of the non-pneumatic anti-shock garment



Internal Uterine Tamponade

© Copyright B-Lynch'05

Figure 1 Inflated Bakri Balloon max capacity 500mls.

Need to place it before
coagulopathy sets in
Takes 5t010 minutes

Junior staff or midwife
can perform the procedure

Results known immediately

Tamponade Test — prognostic
& Therapeutic

29



TAMPONADE TEST
Therapeutic & Prognostic
with severe PPH

Oesophageal

Sengstaken, balloon
Rusch, ‘
Cookes/ Bakri, =

Condom o
Rubber glove

EBB baloon

Volume varies VW
Pressure not an ) .
Issue — Condous G, Aruffmagan S et.al.

UCSLISUICN Obstetrics & Gynecology. 200
Action?

Sengstaken-Blakemore tube (stomach balloon inflated).



Fallopian tube

Round
ligament

Suture pas:
over anterior
uterine surface
>osterior bite of
suture

70mm round bodied
hand needle—

—Cesarian section/
hysterotomy

a(i)

© Copyright B-Lynch'05

Figure 2a(i+ii), b, c Summary of the B-Lynch procedure application.

B- LYNCH COMPRESSION,SUTURES

Fallopian tube

Round
ligament

e level as the upper
nterior entry point

b
Fallopian
tube
Round
ligament

Closure of cesarian
section/hysterotomy
incison



MODIFIED VERTICAL”
COMPRESSION SUTURES

l..Ulh D,

Anterior view Posterior view

am > ?{Qﬂ 13 | e\ U , r Ny ;
Ob‘stletrlqs ynecology 00
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Multiple vertical compress
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Body Owarian' | i :
artery g Beselis
"'k,\'..._ ]
Weartical apgosition suture - i s '_
Uterine passed from the aoaterior Uterine 5'5‘1-...,“_
o the posterior susfoce .EftE-l"'!," = o

ef the uterss anad tred oy

artery '\-. .
a thege-knol technique Lireter :;-: %

Lfreter

5, Horizontal cervico- . o
Vaginal—— isthmi sutures Vaginal— 1‘""
arLery ) artery e :

Vagina Wi :
T Copyright B-Lyrnch 05 - T Copyright B-Lyrels s
Figure S The Hayvman urerine COmMPression suture Figure 6 The Cho muluiple square sutures
compressing anterior to posterior urerine wallg =

without opening the uterine caviry!!
Broad ligament

Fallopian tube Ligament of Gravid urterus
. D ET E
Dwarian artery 2 b4 EF
and wveain =

Ovary

Ureter

Uterine vein—
Internal il

Uterine artery
artery

a Position of Cesarean seciio
- hrysterolamy on anter o
surface of uterus

intarnal pudendal vessals

Vaginal artery
and wvein

—>ligation sites {a, b, o + d)

Posterior view

T Capyvright B-Iynch 05
process of stepwise devascularizarion, including ligature of the

Figure 7 Placement of ligatures in the
descending uterine and vaginal arteries




Hypogastric Artery Ligation

Common iliac artery

Internal iliac artery

Internal iliac vein

Posterior branch
of internal iliac

. arter
External iliac H

artery

Obturator
nerve

Anterior branch ' SR T N
of internal iliac
artery

© Copyright B-Lynch'0O5

Figure 1 Demonstrates ligation of the anterior branch 35
of the internal iliac artery with its associated vein, in a

vulnerable position.
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RADIOLOGICAL INIEERVENTION —
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Conservative Surgical Treatment for PPH
Effectiveness — No coagulopathy

Method No of Cases Success rates

B-Lynch + other 94 90.4%
Compression sutures

Arterial embolization 218 91%
Arterial ligation 264 83.7%
Uterine balloon 135 83.7%
tamponade

Doumouchtsis S, Papageorghiou A, Arulkumaran S. Obstet Gyne Survey 2007



Massive PPH - Surgical Techniques
Near Miss Enquiries - Scotland

® Use of Balloon techniques — 6 in '03; 42 in '06
® Compression sutures — 10 in '03; 24 in '06.

® Qver 4 years; 106 balloon techniques - 95%
success rate; 76 brace sutures — 83% success
rate

@ Peripartum hysterectomy — 15% in 2003; 8% in
2006

@ Avoidable delay in diagnosis & management —-8%
@ Failure to follow protocol/plan — 6%



THE GOLDEN HOUR

® As more time elapses between the point of
severe shock and the start of
resuscitation, the percentage of surviving
patient decreases (metabolic acidosis)

® The “Golden Hour” is the time in which
resuscitation must begin to achieve
maximum survival — with arrest of bleeding



THE GOLDEN HOUR
Probability of survival

100 |

S & 8 8

0 0 2 ¥ N B W
MINUTES
Survival is related to severity and duration




PPH Coagulation disorders
‘Wash Out Phenomenon’

@ DIVC- FDP inhibits clotting

® “Washout phenomenon™ (Consumptive) -
the coagulation factors are consumed
and washed out at the site of bleeding

® The ‘Consumptive’ is the major
phenomenon that prevents arrest of
haemorrhage cf DIVC

@ Laboratory tests/ Use of thrombo-
elastograph -TEG



Reason for Excessive
Uncontrolled Bleeding

@ Consumptive coagulopathy
® Excessive fibrinolysis
@ Dilutional coagulopathy - haemodilution

® Hypothermia — slow enzymatic process of
clott. cascade + impaired platelet function

® Multi-transfusion syndrome — Depleted
platelets and clotting factors

® Metabolic changes — acidosis + citrate



Does Military Experience Translate to
Civilian (Trauma Center) Life

1. Mortality declined from 65% to 20% in
receiving > 10 units PRBC in 24 hours
IF FFP to PRBC ratio 1:1vs 1:4

2. Of 2746 , 135 (4.9%) received
> 10 units PRBC + FFP

When FFP:PRBC ratio 1:1, mortality 26%; if ratio
1:4, mortality 87.5% (P=0.0001)

RR mortality significantly greater for those
receiving ratio 1:4 vs 1:1

Duchesne et al J Trauma 2009:; 65:272-6



FIBRINOGEN IMMuNo

steam treated

1000 mg/29,

Massive Blood Transfusion F
'OR The use of fibrinogen
concentrate to correct
hypo-fibrinogenaemia
rapidly during obstetric

FIBRINOGEN - haemorrhage
IMMUNO i

steam treated
Il AQua ad injiectabilia

Nater for Injections BP. §

Bell S —Int J Obstetric

Ry, S@abil FU
pajeal) Weels A 1

Na%“éml ; e ” Anaesthes%mo

) \.‘., -‘_o" ‘o
A e S
b e BT e A=

Not Iicenséd for use in the UK




Therapy with rfVlla

Initial dose 40—60 mcg IV
If bleeding continues >30min repeat

Can repeat 3-4 times more at 15-50 min
Intervals

If response inadequate after 200 mcg
recheck preconditions for
administration

These recommendations based on complete review of use of this
drug in PPH by

S. Sobieszczyk and GH. Breborowicz, 2006

48



PC (units)

Blood requirements before and after administration of rFVila

40=

20~

¢« P< 0.05

Mechanism of|Action

Action at site of

-needs tissue ijtOD

FVII-TF comple
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vascular injury
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coagulation via
Prothrombin > 1
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Figure £ : ik .
The shortening effect of rFVIla on prothrombin time and partial

thromboplastin time
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, , North European Registry 2000-20t
The mechanism of action of fVllaops Gynae 2007: 110: 1270-78

rVil ain Obstetric haemorrhage — 4 TE, 1MI, 1SR

NZ & Australia Registry : :
Phillips et.al. Anaesth Analg Sj})eocg Vascular Injury

1 PE & 1 DVT — no mortality

Figure 3

Subendothelial Tissue



OBHC

500 ml

Haemaccel




Int J Gynaecol Obstet. 2011 May;113(2):152-4.

Outcome of the management of massive postpartum
hemorrhage using the algorithm "HEMOSTASIS”
Varatharajan L, Chandraharan E, Sutton J, Lowe V, Arulkumaran
S. St George's University, London, UK.

OBJECTIVE:

To evaluate whether the algorithm "HEMOSTASIS” was of value
In the systematic management of postpartum hemorrhage
(PPH).

METHODS:

A retrospective analysis was performed of all women who
experienced massive primary PPH (blood loss >1500mL) in
2008 (5.400 deliveries) at St George's Hospital, London, UK.


http://www.ncbi.nlm.nih.gov/pubmed?term="Varatharajan L"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Varatharajan L"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Varatharajan L"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Varatharajan L"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Chandraharan E"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Sutton J"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Lowe V"[Author]

RESULTS:

114 cases of massive primary PPH (2.1%)

Hemostasis was achieved in 63 (66.3%) women via use of
additional oxytocics ("O");

19 (20.0%) via suture of tears and

10 (10.5%) via tamponade ("T");

1 (1.1%) via application of compression suture ("A");

1 (1.1%) via systematic devascularization ("S"); and

1 (1.1%) via subtotal/total hysterectomy ("S").

There were no maternal deaths.

CONCLUSION:

The decremental pattern of more complex interventions used
demonstrates that the algorithm provide a logical
management pathway to reduce blood transfusions,
hysterectomies, admissions to intensive care units, and
maternal deaths.
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Figure 1. InPress Technologies device, an innovation that aids in
postpartum uterine contraction




An occlusion balloon, built into the device shaft, was inflated at the level of

the external cervical o0s, to create a uterine seal. The distal end of the device
was attached by standard suction tubing to a regulated suction source with
a one-liter collection canister, and set at 70-mmHg vacuum.

Results: The suction created an immediate seal at the cervical os,

50 -250 ml of residual blood was evacuated from the uterine cavity into the
vacuum canister, the uterus collapsed and regained tone within minutes,
and hemorrhaging stopped in all cases. The device remained in place while
vaginal and perineal lacerations were easily repaired. The device was left in
place for a minimum of one hour, and in our study, up to 6.5 hours.




Global Health: Procedures and Instruments

Control of Postpartum Hemorrhage Using
Vacuum-Induced Uterine Tamponade

Yuditiya Purwosunu, MD, Widyastuti Sarkoen, MD, Sabaratnam Arulkumaran, MD, PhD,

and Jan Segnilz, MD

BACKGROUND: Postpartum hemorrhage is the leading
cause of maternal mortality worldwide. Vacuum-induced
uterine tamponade is a possible alternative approach to
balloon tamponade systems for the treatment of post-
partum hemorrhage resulting from atony.

CONCLUSION: This preliminary investigation suggests
that a device designed to create vacuum-induced uterine
tamponade may be a reasonable alternative to other
devices used to treat atonic postpartum hemorrhage.

(Obstet Gynecol 2016;0:1-4)




Uterine activity after intravenous

Injection
Oxytocin Carbetocin
Onset of action <1 minute ~ 1.5 minutes
S YL 8 minutes 60 minutes

contractions

Carbetocin rapidly returns uterine tone

Carbetocin has a long duration of action

Data compiled from Sweeney et al, 1990; Hunter et al, 1992; Ferring data on file




* Carbetocin reduces the risk of major blood loss by
more than 50% compared with oxytocin

58% fewer
patients

with blood loss
>500 mL with Carbetocin
versus oxytocin

19

Proportion of patients with
blood loss >500 mL (%)

Borruto F, et al. Arch Gynecol Obstet 2009;280:707-12.
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Primary cause of haemorrhage
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Cause of death

OTHER CAUSES

Amniotic fluid embolism

Anaesthetic All deaths 483

complication

Aspiration pneumonia )
g i m Bleeding

Blood transfusion
reaction DIC
Diabetic ketoacidosis

[ |
HELLP syndrome Pulmonary

embolism
Uremic encephalopathy = Sepsis
Unknown
[PERCENTAGE] m Organ failure

(346)



Death by days since randomisation




Cause of hysterectomy

Bleeding
81% lAbnormaIIy adherent placenta

([VALUE])
Ruptured, damaged or

infected uterus

lOther

1020 women had a hysterectomy — 311 done before randomisation



Hysterectomy by hours since randomisation
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In porcine and murine testing
gas generating microparticles

of CaCO, with TXA and thrombi
self propel (through lateral
propulsion, buoyant rise and
convection) to the bleeding site
and function hemostatically to
halt hemorrhage for traumatic
and intraoperative bleeding

Model Concept would be to
apply TXA/Thrombin/CaCO,
to a UBT both to enhance drug REIEIIR
delivery and apply physical

Tamponade Catheter CO2 Bubbles
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Baylis et. al, Self-propelled particles that transport cargo through flowing blood and halt hemorrhage
Sci Adv. 2015.






Health facility orders
blood via mobile

Stork can carry up to
1.0 kg in 75 km radius

Nest dispatches a Stork drops package at
Stork with package health facility in 15-45 min



Cradle/Microlife Traffic Light Vital Signs Device (Sl):
Early Warning Device can be used at any level of the
health care system

Phone Pulse Oximeter (O, Saturation)
Medications: Carboprost, TXA

NASG to decrease bleeding, reverse shock, stabilize
women until definitive care

Abdominal Compression Belt and Butterfly Device
In-press suction device

Variety of low cost intrauterine tamponade devices
DIY condom ; ESM-UBT Kit ; PATH/SINAPI UBT
UBC: UBT + CaCO,/TXA/Thrombin model

Drones and solar power (blood banks) may bring blood
transfusion capacity closer to where women bleed



THANK YOU




Prevention of PPH & Hysterectomy in patients with Morbidly
Adherent Placenta: A cohort study comparing outcomes
before & after introduction of Triple-P procedure

Teixidor VinAas, Mireia;
Belli, AM;

Arulkumaran, Sabaratnam;
Chandraharan, Edwin;
Saint George's Hospital,

Control group Study group
N=11 N=19

Fatients undergoing POBC
Patients also reguiring LUAE

Fatients also requiring hysteractomy



FIGURE 3: Global estimates for causes of maternal mortality 2003-2009

other direct (10%)
embolism (32%)

indirect (27%)

abortion complications (8%)

sepsis (119%)

hypertensive disorders (14%) haemorrhage (27%)

Approximately 15 million have PPH and

75,000 die of PPH




What Kills One
Woman Every

Minute of Every Day?
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Triage

Cradle/Microlife Traffic Light Vital Signs Device (Sl): Early Warning
Device can be used at any level of the health care system

Phone Pulse Oximeter (O, Saturation)
Medications: Carboprost, TXA

NASG to decrease bleeding, reverse shock, stabilize women until definitive
care

Abdominal Compression Belt and Butterfly Device
In-press suction device
Variety of low cost intrauterine tamponade devices
DIY condom
ESM-UBT Kit
PATH/SINAPI UBT
UBC: UBT + CaCO,/TXA/Thrombin model

Drones and solar power (blood banks) may bring blood transfusion capacity
closer to where women bleed
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Pulse Oximeter noninvasive, measures oxygen
saturation by shining infrared light through the finger
(measures redness of blood), low oxygen saturation
In hypovolemic shock

The Phone Oximeter is a smartphone application
which receives data in real time from a connected
pulse oximeter

Minimal Training, <$50.00/unit

Developed at University of British Columbia, part of
Global PRE-EMPT Peter von Dadleszen & Laura
Magee
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MASSIVE
TRIGONAL
INVASION

rof Jose M Palacios Jaraquemada
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Triple P Procedure
Figure 2(a). Placing the myometrial incision above the upper border of the placenta Pre-o p p | acen ta|
Localisation & incision
above placenta & deliv of
paby
Pelvic devascularisation
Placental non separation
& excision

Upper border of the placenta (bulging through the serosa)

Lower ‘uterine segment’ with placenta invading the

urinary bladder Edwin Chandraharan
Director —- Women'’s

NB. Omentum is attached to the site of uterine .

perforation through the previous C. Section Scar, H eal t h SerV| ces

earlier in this pregnancy St George’s Hospital

= |

Conments liste available a1 SciVerss ScenceDiract
LR TN

TAESE 12 ThE 2

International Journal of Gynecology and Obstetrics
journal homepage: www._ elsevier.com/locate/ijgo .L_

SURGERY AND TECHMOLOGY
The Triple-P procedure as a conservative surgical alternative to peripartum
hysterectomy for placenta percreta

Edwin Chandraharan **, Sridevi Rao *, Anna-Maria Belli ". Labaratnam Arulkumaran *

* eperiroenit off Clbsletricy gnd Conaerciogy. 5 Caompey ealitomer WD Inat, landrer, (K

Depormmenr af lrenvennona Radialagy, St Ceorges Heafhoare NHS Tresy Lomden, LR

Plagenia Praeeg Owilh perqresal




Figure 3 (a) Myometrial Excision (placenta still attached to the myometrial wall)

Placenta is still attached to the myometrium

Post Delivery
Reduction of blood flow
with inflation of balloon
Excision of placenta with
myometrium

Compression sutures +
Use of perclot

Suturing of uterine wall
Embolisation if needed

Excision of the myometrium with morbidly adherent placenta after
delivery of the fetus. (

2 cm of myometrium above the bladder reflection is preserved to
enable closure)

Figure 3 C. Uterus after myometrial excision

Superior lip of uterine incision (with a fibroid, in this

case)

'Myometrial Defect’ after myometrial excision

Inferior lip of myometrial incision

NB. It is important to ensure that approximately 2 cm
of myometrial tissue is present to ensure optimum
closure and haemostatic clamps are applied to the

myometrial edges rapidly to avoid excessive blood loss




Figure 4 Eversion of the lower uterine edge to apply compression sutures to line of placental

invasion into the bladder

Superior lip of the uterine incision after myometrial excision

Line of trophoblastic invasion into the posterior wall of urinary
bladder: area to apply haemostatic sutures, after separation of

the placenta

Inferior lip of uterine incision is everted to expose the line of
invasion of placenta into the bladder base

Figure 5. Uterus after ‘Triple X ‘Procedure

'Myometrial defect’ after closure




