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Abstract :

Background: Maternal mortality is still a problem in developing countries like Thailand. However
calculating the maternal mortality rate (MMR) from death certificates might underreport as in other
parts of the world. Anesthesia has never been included as a cause of maternal death in Thailand. The
ohjective of this study was to investigate the maternal mortality rate and the causes of maternal death and
to see if there is any correlation between the maternal death and anesthetic practice.

Methods: Questionnaires were sent to the directors of 800 public hospitals all over Thailand asking for
information in the year 2000 The results were then compared with the information obtained in the same
way 12 years ago (1988).

Results; From 498 out of 800 hospitals (62 %) that sent the questionnaires back, which included 358,481
births and 94 maternal deaths in the year 2000. This 62% response was then compared with 89 % response
in 1988. The MMR was decreased from 31.4:100,000 in 1988 to 26: 100,000 in 2000. The six leading causes
of maternal death were hemorrhage, embolism, preeclampsia, AIDS, sepsis and anesthesia in 2000, In
1988, anesthesia was also the sixth leading cause of maternal death, General anesthesia was still the most
frequent choice of anesthesia for cesarean section (70-75 %), without the prophylactic use of 0.3 M sodium
citrate and spinal anesthesia was used in only 24-27% in both periods. This due to anesthetic service in
Thailand is mainly done by nurse anesthetists who are not allowed to give regional anesthesia. Removal of
placenta using a mask anesthetic technique which has an aspiration risk was still used in some hospitals.
The causes of deaths were all from general anesthesia, and were the result of difficult intubation and
aspiration while there were no death as a result of using spinal anesthesia. In developed countries, spinal
ancsthesia is the major choice of anesthesia for cesarean section,

Conclusions: The MMR in Thailand is still high and some causes are preventable. Health care providers
should pay attention and try to reduce it. Anesthesia is the sixth leading cavse of maternal death mostly
due to difficult intubation and aspiration during using general anesthesia for cesarean section. However
the use of general anesthesia for cesarean section in Thailand is still high. To reduce the maternal mortality
from anesthesia, spinal anesthesia should be promoted. If general anesthesia is needed, standard techniques
to prevent pulmonary aspiration should be used.
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INTRODUCTION

In the new millennium, maternal mortality
has come to be recognized as a leading development

are inaccurate in the way as 75% of cases’. Panchal,
et al® studied MMR (1984-1997) using the hospital
database and found that the estimate MME was

indicator, replacing linancial indicators such as gross
national product that were used during the 20"
century'. Unfortunately, Maternal Mortality Rate
{MMR) might be underreported. Even in the United
States, the MMR reported by the Center for Discasce
Caontrol and Prevention (CDC) has been claimed to
be stable at 7.5:100,000 since 1982% However, the
numbers which are calculated from death certificates

16.4: 100,000 which s closed to the 22.8: 100,000
obtained in a study using a peer review process in an
urban perinatal center (1992 1998).° These numbers
show that the MMR reported by the CDC
(7.5:100,000) to be 60-70% underreported.
Thailand as a developing country, with its
61 million population and 700-800 thousands live
births annually, still has a problem with a high
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malernal mortality. If we look at the annual MMR
reported by the Registration Administration Bureau,
Ministry of Interior which is also obtained from death
certificate; we would probably obtain an under report
MMR. Forexample, the MMRs were 16: H,000 and
13.2: 100,000 1988 and the year 2000 respectively.
From the study of Berg, et al® anesthesia was the 6
leading cause of maternal death o the United States.
Hawkins, et al’, also found that the estimated rate of
maternal death from complication of general
anesthesia during cesarean section increased from
20.0 per million general anesthetics in 1979-1984 10
32.2 deaths per million in 1985-1990. In contrast,
the estimated rate of death from complications of
regional anesthesia during cesarcan section
decreased from 8.6 per million regional anesthetics
in 19791984 1o 1.9 per million in 1985-1990, These
mean the case latality rate from general anesthesia
which was 2.3 times that for regional anesthesia in
1979-1984, increased o 16,7 tmes that for regional
anesthesia in 1985-1990. That might be the reason
why Hawkins, et al®, found that in 1981, with a
cesarean section rate of 19%, general anesthesia and
regional anesthesia for cesarcan section were used in
41 and 55% respectively. In contrast, cesarean section
rate in 1991 which was 249, general anesthesia was
used in only 16% and regional anesthesia was used
in 849 of all cesarean sections,

The objective of this study was 10 estimate
the MMR, and the causes ol maternal death. 1f
anesthesia is one of the leading causes of death, is
there any correlation between anesthetic practice and
maternal mortality?

MATERIALS AND METHODS

The questionnaires were sent Lo the directors
of all 800 public hospitals in Thailand asking about
the total number of deliveries, cesarean sections, and
the total number and causes of maternal death in
2000, Choices, complications, and techniques of
anesthesia for cesarean section and placental removal
were also sought, The results was then compared o
the previcus results with were obtained by sending
the same questionnaires o all public hospitals in

1988,

RESULTS

From the questionnaires which were sent
hack from 498 out of 800 hospitals (625 included
358,481 birth and 94 maternal deaths with as MMR
af 26: 100,000 (Table 1), The six leading causes of
maternal death were hemorrhage, embaolism, severe
precclampsia, acquired immune deficiency syndrome
(AIDS), sepsis and anesthesia respectively. The
cesarean section rate had increased from 119 in 1988
to [83%. (Table 2). However, the choice of anesthesia
had not changed very much during the 12 years
period. General, spinal and epidural anesthesia were
used al 75.5%, 23.9% and (.65 in 2000 as compared
with 71%, 27% and 29 in 1988 respectively. Al
lour cases of maternal death from anesthesia occurred
using general anesthesia (difficull intubation &
aspiration) with no maternal mortality as a result of
regional anesthesia in 2000 as compared with 2 cases
of maternal death from general anesthesia and 2 cases
from regional anesthesia in 988 (Table 3). While a
rapid sequence induction technique for general
anesthesia was claimed to be used in all hospitals,
almost no hospital used prophylactic 0.3 Molar
sodium citrate 30 ml belore induction of anesthesia.
Ketamine, meperidine with diazepam, only
digzepam, under mask and endotracheal anesthetic
techniques were used for removal of placenta in 39%,
29%, 13%, 1 1% and B% cases respectively in 2000,
Unfortunately data concerning anesthetic techniques
was not collected in 1985 for comparison (Table 4).

DISCUSSION

The total number of live births in 2000 was
873,482, and the questionnaire’s response included
358,481 which is only 41% ol all delivery in Thailand
for that vear. The missing data included deliveries in
university hospitals, private hospitals, small health
care centers, home and some public hospitals which
did not return the questionnaires. This might have
caused the MMR in 2000 in this report 1o be 26:
100,000 while the MMRs of the whole country
reporied by the Bureau of health Promotion,
Department of Health, Ministry of Public Health in
1997 and 1998 were 36.5: 100,000 and 36.4; 100,000
respectively.” This means that the MMR in Thailand
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Table 1. Causes of maternal mortality by questionnaire surveys of the public hospitals (response rate 498 out

of 800 (629:)),

Year 2000 (2543) 1988 (2531)
Total live births in Thailand H73 482 T73,004
MM/live births 047358 481 70/222,735
MME 26 100,000 31.4:100,000
Hemorrhage 35(37.2%) 28 {40.0%)
Embaolism 12 (11.7%) T (105%)
Severe preeclampsia 10 (10.6%) 15(21%:)
AIDS 10 (10069 0(0.0%)
Sepsis B {B.5%) Bi11.0%)
Anesthesia 4 (4.2%) 4 (5.7%)
Heart disease J(3.1%) 5(7.15)
{ithers 1201 L.7%:) 3(4.2%)

MM = Maternal Mortality
MMR = Maternal Mortality Rate

Table 2. Choices of anesthesia for cesarean section.,

Year 2000 (2543) 1988 (2531)
Cesarean section rate (%) 15 11.14
General anesthesia (%) 5.5 71
Spinal anesthesia (%) 2349 27
Epidural anesthesia (55) 0.6 2
Table 3. Maternal complications from anesthesia.

1988 2000

Total Death Total Death

Aspiration 5 1 61 1
Difficult intubation I 1 9 3
High block MNA 1 170 1]
Total block MNA 1 8 0

NA = Mot available
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Table 4. Choices of anesthesia for removal of placenta.

2000 (2543)

Ketamine (96) L1t
Meperidine + diazepam (%) 29
Meperidine or diazepam (%) 13
Under mask (%) 11
Endotracheal tube (%) G

Table 5. MMR in different parts of the world.

UK* LIS A Japan##® Thailand****  West Africa®**+*
Year 1994-1996  1985-1998  1991-1992 1908 1994-1906
MMESTO0.000 11 16.4 9.5 6.4 331

*¥Swiel M, et al. Am 1 Obstet Gynecol 2000; 182: 760-66,

**Berg CJ, et al. Obstet Gynecol 1996; 88; 161-67,

*E¥Nagaya K, et al. JAMA 2000; 283: 2661-67.

##¥*Kanchana 5, et al. Bureau of Health Promotion, Department of Health, Ministry of Public Health,
Thailand 2002,

F=F=FBouvier-Colle MH, et al. Acta Obstet Gynecol Scand 2001; 80: 111-9,

Table 6. Causes of maternal death in the United States, Japan, the United Kingdom and Thailand.

UsA™ Japan** TIK*** Thailand#### Thailand**++*
1987-1990 1991-1992 1994-1996 1997-1998 2000
Hemorrhage Hemaorrhage Hemaorrhage Hemaorrhage Hemorrhage
Embalism Hypertension BEctopic ATDS/sepsis Embolism
Hyperiension Embolism Hyperiension Hyperiension Hyperiension
Sepsis Sepsis Sepsis Embolism AIDS

YBerg CJ, et al. Obstet Gynecol 1996; 88: 161-67,

*=Nagaya K, et al, JAMA 2000; 283: 2661-67,

==ESwiet M, et al. Am J Obstet Gynecol 2000, 182: 760-66.

###*Kanchana 5, ¢t al. Bureau of Health Promotion, Department of Health, Minisiry of Public Health,
Thailand 2002,

FEEFFThis study
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is higher than the MMR in developed countries like
the United Kingdom (UK), the United States (USA},
and Japan (Table 5).

The 3 leading causes of maternal death
which were hemorrhage, embolism, and hypertension
were similar to the causes of maternal death in the
USA and UK. (Table 8).

Since most causes of maternal mortality are
preventable, creating a functioning health sysiem
that can provide good health services, referral services
and community services should help reduce maternal
mortality."

Anesthesia was the 6" leading cause of
maternal death in Thailand (Table 1), From the study
of Berg, et al® anesthesia was also the 6% leading
cause of maternal death which involved 5% of all
maternal deaths. All 4 maternal deaths from
anesthesia in 2000 were from dilficult intubation and
aspiration, Although we found that general
anesthesia is seem risky than spinal anesthesia, but
general anesthesia was still used more (71-75%) than
spinal anesthesia (24-27%) in Thailand. (Table 2).
This is contrast to the USA that gencral anesthesia
was used only 17% while spinal and epidural
anesthesia were used in 40% and 44% for cesarean
section. Due to depletion of anesthesiologists,
anesthesia service in Thailand is mostly done by nurse
anesthetists who do not allow to vuse regional
anesthesia. Since spinal anesthesia is less risky, easy
and effective technique for cesarean section, the
regulation or policy should be reconsidered. We also
found that the standard technique of using a
prophylactic antacid such as 0.3 molar sodium citrate
orally before induction of anesthesia was not used
including the situaton of mask technique which is
risky for pulmonary aspiration that was used for
removal of the placenta, To find the real causes of
death fram anesthesia is nol casy. Hawkins and
Birnbach' have stated that sometimes we do not know
how many deaths occurred because the patient was
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CONCLUSION

Since the MMR in Thailand is still high,
health care providers should give attention to the
recent, accurale data on maternal mortality and try 1o
reduce maternal mortality rate especially from
preventable causes,

Since maternal death from anesthesia was
due to difficull intubation and aspiration,
encouraging greater use of regional anesthesia for
cesarcan scction and to improve the safety of
technique of general anesthesia in those patients who
still require general anesthesia for cesarean section
and removal of placenta might decrease the maternal
mortality rate from anesthesia
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