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The Causes of Maternal Mortality Rate

e
B Table 1. Proportion of maternal deaths ascribed to specific causes by various cassification systems
Principal cause  WHO verbal  Primary cause Minimum Maximum
= Condition given on death autopsy verbal autopsy (sole verbal  (mentioned in T —
certificate ICD-9  flowchart module filter autopsy cause) verbal autopsy)
(%) (%) (%) (%) (%)
(n=127) (n=138) (n=138) (n=144-145)" (n=129-145)
Haemorhage 1 346 108 174 13.8 (47.6)° 51.9
Infection 3 6.3 NA 13.8 1.4(4.8) 18.5
Long or obstructed labour NA NA NA 1.4(4.8) 9.7
Toxaemia NA NA NA 4.8(16.7) 17.8
Pregnancy-induced 2 29.1 NA 21.0 9.0 (31.0) 64.6
hypertension
Abortion 3.9 1.4° 5.1 0.7(2.4) 5.5
Other 26.0 NA 42.8 4.1(14.3) 428

NA = not available.
Maternal death is the death of a woman while pregnant or
within 42 days of termination of pregnancy, irrespective of the
duration and site of the pregnancy, from any cause related to

or aggravated by the pregnancy or its management but not
from accidental or incidental causes.

WHO report
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> Maternal Transport
KA P

#i  Perinatal mortality and morbidity
Comparison between maternal transport(ATI), neonatal
transport(PTl)and inpatient antenatal treatment(NTI)

Table 1 Overall data: Study
population, obstetrical and
neonatal data. Values are given

ATI NTI PTI
(=247) (n=120) (n=34)

as mean (+5D) and range or

t (1) Maternal age [years] 28.1(£5.3) 292 (£5.7) 27.9 (£6.0)
percent (n; Parity 1.8 (1.0) 2.0 (£0.9) 17 (£1.1)
Gestational age at 28.5(x4.5) 207 (=5.1)
transfer [weeks] (24-41) (24-39)
Gestational age at 30.6 (£5.3) 353 (x4.6) 32.2 (£2.98)
birth [weeks] (24-42) (24-41) (25-36)
Birth weight [g] 1502 (=929) 2567 (£917 4) 1853 (£632 4)
(322-3890) (548-4240) (884-2994)
Caesarean section 74.5(184) 50.8 (61) 81.8(27)
Indication of transfer
PROM 28 3 (70) 12,5 (15) 32.4 (11)
Preterm labor 22.3(53) 32.5(39) 206(7)
Preeclampsia 9.3(23) 15.8(19) 5.9(2)
Other 40.1(99) 39.2 (47) 41.1 (14)
Antenat. corticosteroids
) : Not indicated® 20.3 (50) 72.3 (86) 24.0 (6)
* Not considered necessary Indicated™* 79.7 (196) 27.7 (34) 76 (28)
_‘fgﬁ?ﬁfﬁ a gestational age Completed 64.3 (126) 66.7 (22) 68.4 (13)
=34 weeks Partial 31.6 (62) 18.2 (6) 5.3(1)
** ATL n=246. NTI n=119, None 11(8) 15.1 (5) 26.3 (5)

PTI n=25

Arch Gynecol Obstet (2001) 265:113-118
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Table 5 Multivanate logistic

model adjusting for gestational Odds ratio Confidenz interval p-value

age and lung maturation with

respect to the risk of death and lower 95% CL upper 95% CL

the risk of severe neonatal mor-

budity Outcome death
ATTvs PTT* 1.787 0.079 4022 08237
NTI vs PTT* 2.404 0.088 65.29
Gestational age [w] 0.701 0.571 0.86 0.0006
Antenatal corticosteroids 3.520 1.395 8.88 0.0076
1 vs 0%
Outcome severe neonatal morbidity
ATTvs PTT* 0.19 0.04 0.96 0.0650
NTI vs PTT* 0.06 0.0004 0.75

. : Gestational age [w] 0.73 0.56 0.90 0.0022

0 completed lung maturation  Antenatal corticosteroids ~ 1.67 0.54 491 0.3590

or not requured, / parfial orno {45 0*
lung maturation

Antenatal transfer guaranteed a significantly better neonatal outcome concerning
severe neonatal morbidity than postnatal transport, and compared favorably with
inborn admissions, even given the higher gestational age and birth weight in the

NTI-group.

Arch Gynecol Obstet (2001) 265:113-118
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i 2004-2014

Figure 1. Comparison of delivery methods of PPH,

all p<0.05 Figure 2. Comparison of age of PPH, all p<0.05
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N WHO:PPH Treatment

Box B: Recommendations for the treatment of PPH I

13. Intravenous oxytocin alone is the recommended uterotonic drug for the treatment of PPH.
(Strong recommendation, moderate-quality evidence)

14. If intravenous oxytocin is unavailable, or if the bleeding does not respond to oxytocin, the use
of intravenous ergometrine, oxytocin-ergometrine fixed dose, or a prostaglandin drug (includ-

WHO recommend at]ons ing sublingual misoprostol, 800 pg) is recommended. (Strong recommendation, low-quality
evidence)
for the revent'i on 15. The use of isotonic crystalloids is recommended in preference to the use of colloids for the
p initial intravenous fluid resuscitation of women with PPH. (Strong recommendation, low-qual-
ity evidence)

and treatm ent Of 16. The use of tranexamic acid is recommended for the treatment of PPH if oxytocin and other
postpartum haemorrhage

uteraotonics fail to stop bleeding or if it is thought that the bleeding may be partly due to
trauma. (Weak recommendation, moderate-quality evidence)

17. Uterine massage is recommended for the treatment of PPH. (Strong recommendation, very-
low-quality evidence)

18. If women do not respond to treatment using uterotonics, or if uterotonics are unavailable,
the use of intrauterine balloon tamponade is recommended for the treatment of PPH due to
uterine atony. (Weak recommendation, very-low-quality evidence)

19. If other measures have failed and if the necessary resources are available, the use of uter-
ine artery embolization is recommended as a treatment for PPH due to uterine atony. (Weak
recommendation, very-low-quality evidence)

20. If bleeding does not stop in spite of treatment using uterotonics and other available conserva-
tive interventions (e.g. uterine massage, balloon tamponade), the use of surgical interven-
tions is recommended. (Strong recommendation, very-low-quality evidence)

2

jary

. The use of bimanual uterine compression is recommended as a temporizing measure until ap-
propriate care is available for the treatment of PPH due to uterine atony after vaginal deliv-
ery. (Weak recommendation, very-low-quality evidence)

22. The use of external aortic compression for the treatment of PPH due to uterine atony after
vaginal birth is recommended as a temporizing measure until appropriate care is available.
(Weak recommendation, very-low-quality evidence)

23. The use of non-pneumatic anti-shock garments is recommended as a temporizing measure
until appropriate care is available. (Weak recommendation, low-quality evidence)

24. The use of uterine packing is not recommended for the treatment of PPH due to uterine atony
after vaginal birth. (Weak recommendation, very-low-quality evidence)

25. If the placenta is not expelled spontaneously, the use of IV/IM oxytocin (10 IU) in combina-
tion with controlled cord traction is recommended. (Weak recommendation, very-low-quality
evidence)

26. The use of ergometrine for the management of retained placenta is not recommended as this
may cause tetanic uterine contractions which may delay the expulsion of the placenta. (Weak
recommendation, very-low-quality evidence)

27. The use of prostaglandin E2 alpha (dinoprostone or sulprostone) for the management of re-
world Health tained placenta is not recommended. (Weak recommendation, very-low-quality evidence)

0fgallllatl°n 28. Asingle dose of antibiotics (ampicillin or first-generation cephalosporin) is recommended if
manual removal of the placenta is practised. (Weak recommendation, very-low-quality evi-
dence)
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@26 y/o female

®BW:74.5 kg , H:162 cm , BMI:28.3
®Underlying Disease: denied
®OB/GYN Hx: G5P2(P1:NSD)A3
®Prenatal care at LMD: WNL
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Whi At LMD

* Admitted to LMD for induction
— Induction by Propess, GA 40 weeks

— Vaginal delivery without instrument assisted on
2020/04/30

— Fetal weight: 3500gm
— Blood loss 650 ml

« 30 minutes after vaginal delivery -> sudden
dyspnea, consciousness change and then cardiac

arrest-> CPCR, ever ROSC once with HR 150-170
bpm
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Whi Transferred to ER

« Cardiac arrest on the arrival
— EKG : PEA
— CPCR 5mins -> ROSC, but still tachycardia
« BP:108/91 mmHg, HR 130 bpm, RR 16

« PE: bil. Pupll dilated, soft abdomen, little urine , no
gross hematuria, vaginal gauzes for compression

« Bedside echo (CVS):presented with D-
shape(increased RV pressures)

« Bedside ultrasound (GYN): morrison pouch/cul-de sac:
no fluid accumulation ; blood clot accumulation over
low segment, otherwise, no obvious retained
gestational tissue seen



Whi Lab data

WBC 34300/uL
Hb 6.0 g/dL
PLT 140000/dL
FDP >80ug/mL
PT 18.3 sex
INR 1.8

aPTT >100 sec
Fibronogen 55.1 mg/dL
D-Dimer >35 mg/L

e Severe anemia
* Prominent coagulopathy

BUN

Cr

Total bil
GOT
GPT
Ca

Na

K
Albumin

13 mg/dL
1.07 mg/dL
0.6 mg/dL
132U/L
115 U/L
6.4 mg/dL
141mEqg/L
3.1mEg/L
1.8 g/dL
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Whi Plan at ER

* On V-A ECMO for highly suspect
pulmonary embolism related cardiac arrest

* Promptly blood transfusion
* Chest X ray

 Brain CT

 CTA(CT angiography)



%7’&‘%73& CXR

* No active lung lesions




s Brain CT

* No gross focal brain lesion

* No evidence of recent intracranial
hemorrhage
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Left inferior pulmonary artery,bil iliac arteries filling defect






it Tentative diagnosis

* Postpartum hemorrhage with hopovolemic
shock, complicated with severe
coagulopathy

* Pulmonary embolism
» Highly suspect uterine rupture

Vital signs(before
TAE)

BP 74/49m
mHg
HR 162bpm

Sp02  87%



Arrange TAE

Left adnexal venous bleeding
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Lo Post TAE

Admission to ICU

« Lab: partially corrected coagulopathy (APTT 48.9, PT
INR 1.32, Fibrinogen 141 ), Hgb 8.9, PLT 70000

« PV:> 1600 ml vaginal bleeding within 1 hours(total
vaginal bleeding: 3090ml)

Arrange operation: Postpartum hysterectomy
« Uterine size: 20x10cm in size

 Huge hematoma over low segment and extened to
subserosal space, cervix laceration was noted from left
side wall of cervix to low segment of uterus....
Vital signs(post

« Vaginal cuff suture by open cuff method  1ag)

BP 119/65mm
Hg

HR 131bpm
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ICU clinical course

5/1
5/2

5/3

5/4

Lochia: 160ml, V/B 200ml, Urine: 1010ml/8hrs

Start heparinization in the morning , keep aPTT 50~70
sec for left pulmonary embolism
V/B: 20ml, Urine: 570ml/8hr

Prominent tachycardia (HR 120 bpm => 160 bpm) and
decreased urine output
Hgb 7.6, V/B: 555 ml

V/B 860 ml, still tachycardia, Hgb 7.3
Angiography for suspect internal bleeding: No definite
active contrast median extravasation noted



5/5

5/6

ICU clinical course

V/B: >2500ml in the morning
14:00PM Arrange operation: Exploratory laparotomy
« Internal bleeding with much blood clots about 1000m|
* No obvious arterial bleeding was noted
« Diffuse oozing over pelvic rough surface --> Floseal 10ml|
and surgiceal were applied for hemostasis
Antegrade venography(PA angiography)
« Suspect iatrogenic injury to azygus vein. Patent RPA/LPA,
but few residual thrombi in LPA branches with filling defect
« Weaning ECMO tomorrow due to concern of tamponade
V/B amount much decreased: 158ml|

CXR: suspect left side tension hemothorax with tracheal
deviation

* On Left chest chest tube: old blood 1500mi
Remove ECMO, hemodynamic stable



- B

N

Clinical course

Date

5/9  Thrombolysis : Embolus aspiration from left low PA
through catheter, urokinase line infuse through
Fountain catheter

5/10 Consciousness improving (E4VeM6)

5/11 Angiography showed good patency of left low PA
branches. Remove fountain catheter

5/12 Rivaroxaban 20mg QD

5/13 Weaning ventilator, and extubation & Transfer to GYN
ward

5/19 Discharge



itk Summary
4/30 5/2 5/5 5/6 5/9-11 5/12 5/13 5/19
= =>
OHCA heparinization R NOAC _
ECMO Exploratory E?:T/I(())VG . Extubation MBD
TAE laparotomy for Thrombolysis . Transferred to ward
POLAR

hemostasis . Improving consciousness
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OPD f/u

CVS

GYN

Neuro

Psychi
atry

Keep Rivaroxaban 20mg QD for 6 months
No dyspnea when climb to 2F

OP wound good
Suggest thrombophilia survey for PE risk factors in
the future

free T4, TSH, cortisol ACTH wnl

Visual/auditory hallucination with mood agitation, poor
memory, poor concentration, nightmare and poor
sleep, fearfulness, crying, depressed, regressive
response, self mutilation behavior

- >arrange brain MRI, suspect psychosis due to
hypoxic encephalopathy
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Wi Final diagnosis

« Postpartum hemorrhage related to uterine rupture after vaginal
delivery, complicated with severe anemia and disseminated
Intravascular coagulopathy

— s/p TAE on 2020/04/30, but persisted bleeding
— s/p Postpartum total hysterectomy on 2020/4/30
— s/p Exploratory laparotomy for hemostasis on 2020/05/05
« Out hospital cardiac arrest (OHCA), status post CPCR with ROSC,
related to diffuse pulmonary embolism, improved status

— s/p ECMO due to cardiogenic shock for diffuse thromboembolism since
2020/04/30 at ER, removed on 2020/05/06

— s/p Embolus aspiration from left low PA through catheter, urokinase line
infuse through Fountain catheter, 2020/05/09-05/11

« Pregnancy at GA 40 weeks of gestation, status post vaginal delivery
on 2020/04/30
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Chang Gung Memorial Hospital, Kaohsiung



