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Causes of Maternal Mortality in Japan

a. MD

Michael D. Fetters, MDD, MPHL MA
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factors contributing to auve
eventsin health care and mecha-
nisms for reducing their occur-
rence have been used in hospitals, long-
erm care facilities, and the outpatient
setiing "® The need to comprehensively
examine factors contributing to mater-
nal mortality in Japan prompted our
study of the Japanese ubstetrics system.

The obstetrics system in Japan dif-
fers greatly from those of European and
American countries. First, a distinguish-
ing’ characteristic of the Japanese sys-
tem is the low ratio of obstetricians per
medical facility.'"'? There are approxi-
mately 11000 medical facilities in Ja-
»an, including hospitals and clinics, that
provide ambulatory or inpatient obstet-
ric services, but only 14000 obstetri-
ciuns (including residents). for an aver-
age of 1.4 physicians per obstetric

For editorial comment see p 2712.

Downloaded from = i

Context Japan's maternal mortality rate s higher than that of other developed countries.

[ASEO RS

Obiectives To identify causes of maternal mortality in Japan, examine attributes of
treating faciiities associated with maternal mort lity, and assess the preventability of

such deaths.

Y i

Design and Setting Cross-sectional study of maternal deaths occurring in Japan
between January 1, 1991, and December 31, 1992

Subjects Of 230 women who died while pregnant or within 42 days of being preg-
nant, 197 died in a hospital and had medical records available, 22 died outside of a
medical facility, and 11 did not have records available.

Aain Outcome Measures Maternal mortality rates per 100000 live irths by cause
(identified by death certificate review and information from treating physicians or coro-
ners); resources and staffing patterns of facilities where deaths occurred; and prevent-
ability of death, as determined by a 42-member panel of medical specialists.

Results Overall maternalr
most common cause of de
(37%) of

167 deaths occurring in facifities

(16%) possibly preventable. Among deaths that occurred in a medical fac
e highest rate of preventable deaths {4.09/1000 t
1 phsietrician. Among the 72 preventable deaths, 49 weve
ibuted to 1 physician functioning as the obstetrician and znesthetist. White the un-
th rate was highest in referral facili

obstetrician on duty, tt
occurred in facilities witl
at

preveniable maternal d

h

%

ternal death rate was 14 times lower in referral facilities than in transterring fa

mortality was 2.5 per 100000 births. Hemor:
b, occurring in 86 (38%) of 219 women. Sen

IYYTYe
wereg

{eemed preventable and

es, the prevent

a-

Conclusions Inadequate obstetric services are associated with maternal mortality

in Japan. Reducing single-obstetrician only

delivery patterns and establishing regional

24-hour inpatient obstetrics facilities for high-risk cases may reduce maternal mortal-

ity in Japan.
JARA. 2000;283:2661-2667
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facility. Second, a majority of {acilities
do not have anesthesiologists, and 1 phy-
sician commonly serves as obstetrician
and anesthetist. Third, obstetricians are
the only specialists routinely deliver-
ing babies. There is virmally no vadi-

tion of family physicians providing ob-
stetric care. Moteover, only about 1% of

Japan’s nurse-midwives practice inde-

pendently; they usually function as an
assistant 1o the obstetrician and, with the
exception of cutting the umbilical cord,
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yexample, the
v rales in 1990
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an suggc 518 the true rale

The Confiden
nal Deathe
Was cres

fal l'\quirvimo Mater-
Researd n(xmup(( IMDRG)
ed in 1‘)‘)7 He )['I(IV WaYs of
veducing maternal mortality. Theg group
ny mng)au,d the history of each mater-
nal death during a 2-year period. iden-
tified factors associated with maternal
mortality, and made recommenda-
tdons for '(‘da(mu maternal mortality.
This inguiry was initiated by the Japa-
nese Ministry of } "!m and W dfare
because of sut the high

of maternal i izy in Jap:
the authors (KN director of th :
recruited the U4 addittonal members
hased on their ¢ tise and interest
in reduction of maternal mortality.
The CIMDRG participans only re-
ceived financial support for researc
associated eXpenses.

METHODS

The group systematically investigated
circumstances of known maternal
deaths by examining death certfi-
cates Tminizim‘, the circumstances of

:ch death, and assessing Hs prevent-
abﬂny.

Comprehensive Investigation

of Phaternal Deaths

Although laws governing vital statis-
tics restrict their use to caleulating death
statistics, alter 9 months of negotia-
tions, the CIMDRG successfully peti-
fioned the Japanese government for per-
inission to examine all imaternal death
certificates from the study period. Since
QOVETNMEnt ..pprm’al had been granted
to conduct the investigation, Appx.ov‘ll
of institutional review boards of the tar-
set hospitals or surrogates was not

2662 JAPAA, May I
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42 days

sought, All
et pat
meeting the int i

tion of Diseases. Ninth Rey
maternal death definition,
of a woman while

m \IL,L)-).‘
“the death
regnant or within
of termination x_;fprcgmncy. ir-
respective of the duration of preg-
nancy or its management, but notfrom
accidental or incidental canses” guali-
fied Tor this investigation. Death cer-
ificates do net reguire indication of cus-
rent or recent pregnancy, and no other
soun_csuf*n‘m_xnal deaths were iden-
tilied

Lsm;_ the contact information con-
tained in the death certificates, we tele-
phoned the medical facilities that
provided medical care to the study par-
ticipants at any time during the preg-
nancy; for deaths that occurred out-
side a medical facility, we contacted the
office of the coroner. After explaining
the study and ebtaining consent for par-
ticipation by 1‘,30"1'3 we mailed a ques-
tionnaire o the physician, facility rep-
resentative, or coroner contacted. The
59-page questionnaire contained ap-
proximately 600 questions and elic-
ited detailed information about the
clinical history of each death facility
characieristics, what personnel partici-
pated in the patient's care, and the avail-
able daytime and nighttime stalfing and
labaratory services. Two weeks ah(r
mailing the questionnaire, a CIMDRG
researcher visited the medical facili-
ties or coroner’s office to investigate the
case by reviewing the questionnaire and
intervi ('wing individuals knowledge-
able about the case.

We calculated demographics and
maternal mortality rates. Medical facili-
ies were divided into 3 groups: non-
transferring facilities were sites where
patients received all their care in the
same facility and died with ne history
of transfer; transferring medical facili-
ties providcd initial care, then trans-
ferred the patient to a
ity, where

receiving lacil-
e patieats uxumL.Lel} died.
Nontransferring hospitals were gener-
ally larger than transferring facilities,
while receiving facilities were the larg-
est. We examined the distribution of

and pauern

characier-

'mur;a yat-

flahoratory and

determi -mddm

aracieristicsand causes of
(dll"

terns; and av

fees

the mater: 1l ¢

Preventable Maternal Deaths
The CIMDPRG :m‘tc(: national authori-

ties renowned
participate in a Pres 3
ment Cammittee. This cominittee for de-
termining prewm shility of maternal
deaths included 42 medical specialists
in obstetrics and gynecelogy, anesthe-
siology, newrosurgery, emergency medi-
cine, and pathology. At the outset, the
commiitee determined thata mistake or
error must have occurred for an event
o qualify as preventable. During four
_‘. ay sessions, the records of all 197
women w ho received care in a medical
facility 2 r whom records
were eviewed 1 atatime
by the commitie ~
To maximize consistency in evalua-
S clustered J(.\O}"(J n\" 0
; tDRG mumhﬁr
w0 investigated the deaih presented
to the commitiee the Lasr~1 istory, physt-
cal findings, diagnos - results, au-
opsy lindings zmd associated inter-
view data. Alter in-depth group
discussion of each case, eacl member
anonymously voted on the preventabil-
iry of death for each case. Committee
members assigned 1 of 4 p
ity categories: (1) impo

ble o pre-
vent: (23 difficult, but possible to pre-
vent; (3) not difficult to prevent; and
{4) indeterminable. For study pur-
poses, the conservative criteria forapre-
ventable death were defined as no com-

mitiee member sc‘ected impossible to

prevent and at least 70% of comunittee

mcm!)\ s chose not dy]unur to prevent.
Each committee member assessed for
deficiencies in ambulatory and hospi-
tal care and whether the care metaba-
sic community practice standard. Sev-
enty percent or more of the committee
members had to agree 1o conclude fail-

ure to meet the basic community prac-

tice standard.
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ility type and mortality rates for the
aroventable maternal dea
age that oceurred dur-
e critical period of deagh prevent-
set of serious symptoms o the

{on

est, or actual < :

examined the distribution of mdtemal
deaths hy characteristics of the fa
endering treatment duting the «
period of death preventability {
aumber of obstetricians and anesthe-
tists and availability of laboratory
services). Because the current analysis
accounted for the entire population of
cases, we did not perform inferential sta-
tistical calculations.

RESULTS

on the ICD-9 classifica
tthere were 230 maternai e
en Jan 1,1691, and Decem-
ber 31, 1992, with 115 deaths in cach
; Ninewy percent of the deceased
were married, and 96% were Japanese
nationals. The deaths were distrib-
uted throughout Japan. Mortality in-
reased exponentially for women aged
5 years and older (TaBLE 1). For 197
deaths (85.7%), at least 1 medical fa-
cility where the patient received care
participated in the investigation.
Twenty-two of the deceased (9.
never sought medical care for their
pregnancy and died outside a medical
facility. We could not investigate 11
deaths (+.8%) because 3 facilities re-
fused participation; 5 had no patient
records: and 3 were closed.

Of 327 medical facilities contacted,
312 (95%: 81 clinics with beds. 57 uni-
ity hospitals, 67 public ospitals,
106 private hospitals. and 1 midwife’s
marernity home) where the 197 women
veceived care participated. Of the 15
nonparticipating facilities that trans-

betwe

Ve

il

w

1

ferred patients, 7 refused participa-
tion, and 8 had closed. Participating
facility categories included 82 non-
transferring fac

2115 trans-

ies (26%!}
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ternal deaths
reeeiving [ac
rred once from a tra

(6%) cecurred inre

sferring fa-

erred 2 ov more Umes,
‘ransferring facilities were the small-
est {mean [SD] aumber of general beds,
1058 : 81), nontransferving facili-
ties {mean 5D number of general beds.
3164 1266.3]) were intermediate insize,
and teceiving facilities were the largest
{mean 1SD] number of general beds,
576.9 1295.01). Both the total {SD] nwun-
ber of deliveries (ransferring, 338.8
(3575} nontransferring, 502.1 [433.41;
and receiving facilies, 529.2 1311
aud cesavean delivery rate (tra
ring,

1594

{57.21) increased in a similar pas
Eow transferving facitities had intensive

-

00000

incision
weated inl
utes longer in
ing facilities other than v
pituls. There wasaveryl
of time unil cesarean de
Jasly on weekends and k

There was a precipitous
an-duty (stafl availabie in the hospi-
121} obstetricians, anesthesiologists. op-
erating room nurses, neonatolo-
gists in ali facilivies during weekends
and evenings ¢ TABLE 3). Theve were dif-
ferences in en-duty staff within each fa-
cility group when university and non-
university hospitals were compared. For
example, in receiving facilities, the
mean (SD) nwunber of ohstetricians was
16.6 (6.8) and +.4 {3.3) for university
and nonuniversity hospitals, respec-
tively. The trend for fewer stafl innon-
university hespitals was seey ;
thesiologists, operating ToOIM NUISES,
and neonatologists. At nig
weekends or holidays. the mean {5D)

)
fha

rumber of en-duty obstetrician 5
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Maternal Total No. of
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Relative Risk of
Maternal Mortality”
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300000 Live Births

- AR AARF
2 38830

5.4

1=

i

o
i
|

RAES K

ST

Table 2. Types o

by Number of Materna

199

Nontransferring Transferring Receiving Total, No. (%)
Type of Medical Facility n=282) {n=115) in=115) (N =312}
bads i3 3 ]
1 8 41
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n=118

etrical Chaxacterl tics
mal Deaths, mpe"
1991-1992 {n = 197

Characteristic

No. {%)
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158 {#0)
ou)
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{0.8) in university hospitals and 0.7
(0.6} in nonuniversity hospitals. In the
fatger group. 42% (31/74) did not have
an on-duiy obstetrician in the hospital
at night and during weekends or holi-
days. Among nonuniversity facilities,
only 95 {84.1%; could perform blood
cell counts and only 39 (34.5%) could
serforin coagulation studies during
these times. Sizffing levels and avail-
abiliry of laboratory and diagnostic
testing were progressively lower in
the nonwransferring and transferring

facilities.

2664 JAMA, May 24
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Examination of Maternal Deaths
and Their Causes

The obsterrical characie
in-hospital 'ntmml re

pictect in TABLE 4. Most women (80%)
received regular prenatal cave. Pri
rous women accounted fm‘ ;
cases, and 58% of women were mul-

tiparous. Twenty women of the latter
group had a history of 1 ot more ce-

sarean deliveries. Of the 197 pregoan-
cles, 73 {37%) were cesarean deliver-
les, of which 63 were conducted
emergently. and 10+ elective. Of the

72 vaginal deliveries (37%}3, most {(44)
were noxm.ﬂ.spon neous defiveries oc-
curring in a medical facility, although
there were also 3 bivths cutside a medi-
cal facility. Seventeen deliveries re-
qulred vacutun assistance, and there
were 3 forceps deliveries and 3 breech
expractions. Fifly-two women (26%)
died prior to delivery. Eighteen women
(9%} bad a total abdominal hystevee-
tomy, and 10 women (53%) had a sub-
total hysterectomy to control brisk
bleeding. \utc;psy was performed in 44
cases (22%).

Causes of maternal deaths in the par-
ticipating facilities ave shown in Table
5; the most common causes of death
were antepariin and postpartam hen-
orrhage. Coroner examination was per-
formed for the 22 cases Lhat were not

wder the care of a ph\'<mm at the time
of death (TABLE 5. These causes were
similar except for the proportionately

Arrevicns Medieat

“Y‘.x\ R

large number of deaths,
tribured 1o acute heari §

Seventy-tw
revia for b map,e\"r “n’e f fst, m&l’
of these cases, none of the conu
menthers selected fmpossible to pre-
veut. Second, in 19 cases, all the mem-
bers selected not difficult to provent, and
in the other 53 cases, 70% or more of
the commitiee members selected noi dif-
ficult to prevent. Of these 72 cases. there
were 46 deaths due to-antepartum and
sartwm hemorrhage, 10 deashs sec-
ondary to hypertensive disorders of
pregnancy, 4 deaths associated with
inesthesia, 3 deaths each due to mul-
tple organ failure associated with co-
agulopathy and hyperemesis gravida-
rum, 1 death each due to intracerebral
hemorrhage, pulmonary embolism, sep-
sis, and an indivect cause. Two deaths
weve unexplained.

Of preventable deaths, 49 (6
at zributah!c to the physician attempt-
o act as hoth the obstetrician and

etisl: 46 cases of anteparium and

zrium hemorrhage and 3 cases of
sthesta complications. Of the 72 pre-
ventable deaths, there were 45 cases
{(63%) with deficiencies in hospital care:
9 cases {13%) with deliciencies in am-
bulatory and inpatient care; 7 cases
{10%) with deficiencies in ambula-
tory care; and 11 cases (15%) for which
consensus was unobtainable. The com-
mittee judged there was failure 1o meet
a basic community practice standard in
36 cases {(50%).

An additional 32 deaths (16%) were
deemed possibly preventable. In ,.8
cases, no committee meraber picked im-
possible (o prevent and in 4 cases, 70%
or more of the committee niembers se-
lected not difficult to prevent, but 1 com-
mittee ember selected impossible to
preveni. Of these deaths. only 11 (34%)
were associated with h(‘mfmh'a" e and
7 {21.8%) with indirect cause, 5
(15.6%) with unexplained causes, and
9 (28%) with distribution similar 1o ¢ hat
of preventable causes.

Ameng unpreventable deaths that oc-
curred fna medical facility with an ob-
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tional data
zamesthesiﬁlo-
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(ar. ¢ ‘d J,":
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ity that rendered treatment durmg
the critical period of preventability
ed a dramatic decrease in the rate
per 100000 going from the smallest o
gest facilities—>56 for e ansferring
acilities, 26 for nontransferring frcili-
Lies, and 4 for receiving facilities
{TaBLE 7). Thus, the p* sentable mater-
nal cl(--alh rate was 14 times higher in
ransferring facilities and 6.5 tmes higher
in nontransferring facilities than in
receiving facilities. Wealso examined the
proportion of unprey entsble and pre-
ventable deaths according to the obstet-
ric and anesthetic ing and labora-
S criuml D(’i*if)d

F cnt‘ical factor
{fewer maternal deaths
TROLE wasx( ans avaib
patient. Finally, enlya ki mited number
of facilities where maternal deaths
cecurred provide contintous access o
even basic laboratory services. For
example, the percentage of f cilities with
2-t-hour availability of 3 test pane iswere
complete blood celi count, 50%: liver

A and coagulation

function testing, 47
studies. 20%.

COMPAET
nadequaze obstetric and ane
vices and laboratory facilities are asso-

hetic ser-

R A A
sle Deaths per ,o'\ouo L]

entable and Prevenia
Japan, 1991-1222
Unpreventable Preventable Preventable Matemal

a ¥
; the Number of Obstetrici

Estimated  Matemal Maternal Wiaternal Deaths Due 1o
Obstetricians No. of Deaths, Deaths, De ths, Hemorrhage,
on Duty, No.  Live Bu‘ths MNo. (Rate“) Mo. (Rate’) (Ram i) No. {Rate™}
Of 252 300119 3 )
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2
36129

3 by Fm.mtv Type Penrlen“o Tre,t'neru Dmnq
apan, 1991-1932"

Tabie 7. Distribu
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Variables Nontransferring Transferring Receiving Total
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21 453 5 T2
8z ‘S’-"—‘ 121712 2B5502
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g lim-

%pprm mately 4
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a\rzm;\“
npatient deli
ser day, 365
{ 30% of annual ¢ ‘cmxr s
in «u<h small hospitals (mea
number of geneval beds, 106 ;215])
staffed by } or 2 physicians, where labo-
ratory services are only available dur-
ing the day on wgel\days. The remain-
ing 30% of annual deliveries occur in
large hospitals (mean [SD] number of
uenu‘lbpde 577 {2951). Many of the
a)bstetrn..\.. and gynecology dt.pa'rt—
ments in these hospitals have only 3w
3 physicians (mean, 4), although in uni-
versity hospitals the range is 10 10 20
In tury, vhese physicians ke care of
all the cutpatients. inpatienis, and de-
i 1y 200-1500 deliveries per
vear) all day mci all night throughout
the year, oy niy i1 pere qe of
n(»;nmls have 24-hour laburatory ser-
vices and anesthesiclogy staffing.
Japan lacks a system to provide
eional, round-the-clock, advanced
care inpatient obstetrics coverage, and
this deficiency may be contributing to
the maternal mortality rate. Among
wonen receiving medical care, facili-
ries with only 1 obsterrician had the
highest rates of“ru‘ sntable deaths from
all causes and the highest rate for hem-

TabEe 8. Obstetrics and Anesth
Preveniability, Japan, 1931- 1992*

ng in Medical Fa

women 4
cal errors—an:
possibly prev
tificate data u
deaths becaunse
ment o no
nancy.
rect deaths in ot
other countries,
gesting that

s g aas ore
TALS W

et strongly sug-
al deaths
oceurring during the study period were
never identified. Finally. these prob—
lems in underrc:porti* i
erbated by legal con:
m’tgmtudc of this ef
important in Japan, which hasa less lii-
gious climate than the United States.
Maternal deaths secondary 1o hem-
orvhage are the mest important cause
of pl.v_xcmable deaths. Almost all of
these could likely have been pre-
vented if the patie I heentreate
by more than 1 ohsterrician or by an ob-
stetrician with assistance of at least 1
other clinician to manage the nonob-
sterrical aspects of the g:—;2 ient’s care.
fad these 40 hemorrhagic deaths alone
been prevented, there would have bee:
an estimated reduction in the 7-‘1“
overall maternal mertality rate of 1
(9.5/100000 1o 7.8/100000 and i : he
preveniable mortality rawe ¢f 56% (3.0/
100000 w 1.3/1000003.
Maternal mortality has decreased
slightly since the time of the incident
imlh% m 1991-1 902, for example, the
ate in 1990 was 8 b/iLﬂOCO 105/

ﬂm I 1ess

emia in 19 -rO nl
100000 (49712213
L1ODOQO (461 1R7 06
decrease occurred p‘ ina &
egory of dearhs anribu (able o ectopic
pregnancy. The total maternal deaths in
1990 and 1995 were, respectively, L0and
2 deaths secondary to ectopic preg-
pancy, 49 and 46 deaths sccondary to
hemorrhage or toxemia, 29and | 9other
direct obstetric de
indirect ohstetric deaths
ing availability and diffu
8 years of bwlw y sensitive home preg
nancy Kits and the standard obstetrics
practice of performing ultrasound exarni-
nation onvirtually all pregnant patients
is believed to have facilitated eariier
detection and reatment of ectopic preg-
mancies and thus reduced the incident
deaths. However, the system of obstet-
ric care has not changed.

Based on above analy
that the current Japanese maternal
death rate attributable to hemorrbage
continues to be the most important
cause of preveniable maternal mortal-
ity in japan and that reforming the

ths, and 14 and 18
The increas-

s, we believe

medical delivery systen could resultin
a tangible reduction in maternal mor-

ahly. Reducing single obstetrician only
delivery patterns, providing full labo-
ratory services in all hospitals defiver-
ing babies, and establishing regional 24-

hour inpatient obstetrics facilities for
high-risk cases are the most promis-

Staffing
Obstetricians, No. Anesthesiofogists, No '
i i i
Maternal Deaths 1 2-3 =4 0 1 = Total No.
Tctal in- hospltal 90 51 45 154 7 8 197
113 (83} z5
£ £33 (38 1 72
43028 43

desths wers
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: ¢ hmmtﬁz‘.: sho uld be equipped
to provide essential laboratory services.
T?"‘ occurrence of maternal massive
bleeding and respiratory distress are vela-
tively tncommon, hul they are treat-
able and the same physician
shoul d never serve as the obsteirician and
. Separation of these roles
e the basic community
The Japanese government
needs to develop policies providing finan-
cial incentives for recruiting {*.L.PQIHL:,
numbers of ohatetricians an nd anesthesi-
. 1 facilities.
1 des ul* certificates need o
ted according o the ICD-10

[

standard.

<‘3lc>g
Third, all

be comple

re:iuff:d deatl

ygy need mm\‘m()} ear come-
munity prag standards that delin-
ic staffing and laboratory ser-

i each type of medical

facility. To v ninimize medical errors,
system-based changes are needed.™®

While some maternal deaths are inevi-
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Table 1 Delivery and Cesarean Section per Month in Japan, Iryou Shisetu Chousa
Byouin Houkoku, Ministry of Health, Labor and Welfare, 1999%

General Clinics® Total* Annual Total
Hospitals* < (per 1 month)  Estimated**
Delivery (A) 50,959 40,097 91.056 1,092,672
Cesarean section (B) 8,852 4,571 13.423 161,076
B/A Ratio (%) 17.4 11.4 14.7 -

* : Data were recorded from September 1 to 30, 1999.
** : Total number per 1 month multiplied by 12.
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Table 2 List of Tragic Outcomes in Cesarean Section (1999 & 20006)

T Outcomes Critical Incidents APS; A;‘;?;;; Principal Causes
1 | Death in O.R. cardiac arrest 4E | inhaled | surgery massive hemorrhage
2 | Death in O.R. cardiac arrest 3 E | epidural | anesthetic local anesthetic
management intoxication
3 | Death within 7 days| cardiac arrest 2 E | spinal preoperative other cardiovascular
complication
4 | Death within 7 days| cardiac arrest 1E | other preoperative other
: complication
5 | Death within 7 days| serious hypotension| 3E inhaled | preoperative hemorvhagic shock
complication
6 | Death within 7 days| serious hypotension| 4 E inhaled | preoperative subarrachnoid
complication hemorrhage
7 | Death within 7 days| serious hypotension| 3 E inahaled | preoperative hemorrhagic shock
complication
8 | Death within 7 days| serious hypotension | 2E spinal intraoperative pulm. embolism or
pathological event atonic bleeding
9 | Transfer to cardiac arrest 4E | TIVA preoperative other central nervous
vegetative state complication system disease

n=52,812
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Fig. 1 Mortality rate due to anesthetic management as to
surgical sites (1999 & 2000).
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Table 3 Principal Causes of All Critical Incidents in
Cesarean Section (1939 & 20060}

Principal Causes Number (%)
Anesthetic management 30 ( 39.0)
Inadequate vigilance ’ 2
Main anesthetic overdose 1
High spinal anesthesia 10
Local anesthetic intoxication 2
Hypoventilation 1
Qther human factor 4
Equipment failure 1
Drug overdose, selection error 2
Swap drug ampule 1
Inappropriate airway management 1
Inappropriate transfusion/infusion 1
Other 1
Intraoperative pathological events 12 ( 15.6)
Pulmonary embolism 3
Bronchial asthma 2
Central nervous system 1
Anaphylactic shock 2
Myocardial infarction, ischemia, spasm 1
Other . 3
Preoperative complicdtions 24 ( 31.2)
Valbular disease 1
Other cardiovascular 3
Hemorrhagic shock 3
Respiratory complication 2
Metabolic/endocrine disease 3
Subarachnoid hemorrhage 1
Other central nervous system 2
Other 9
Surgery 8 (10.4)
] Massive hemorrhage 3
Other 3( 3.9
Total 77 (100.0)
“'L .
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Outcome of cardiac arrest (A) and total critical incidents (B)

in cesarean section (1999 & 2000).
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