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Synopsis At the special  outpatient  clinic  foT high risk  pregnancies, a  total  of  197 patients were  evaluated  with  fetal
activity  acceleration  deterrnination (FAD) as  a  non  stress  test. FAD  was  done  on  197  patients, of  these  there  were  8

fetal distress (4.7%) and  3 low Apgar  scoTes  (1 minute  Apgar  score  less than  6) (1.8%) of  l69 positive FAD,  on  the

other  hand, 14 fetal distress (50%) and  10 Iow Apgar  scores  (35.7%) of  28 negative  FAD,

 NEOSYNEPHRINE  TEST  was  performed in 62 cases  as  a stress  test  and  the  correlation  between these  two  tests was

evaluated.  In 51 instances FAD  was  positive and  the  sirnultaneous  NEOSYNEPHRINE  TEST  was  normal.  In 2 cases

of  negative  FAD  with  pesitive NEOSYNEPHRINE  TEST,  there  were  2 fetal distress <1OO%) and  2 low Apgar  scores

(100%).
 All the  two  tests are  reliable  for fetal evaluation  in high risk pregnancics, becausc FAD  and  NEOSYNEPHRINE
TEST  are  less time  consuming  and  have fewer contraindications.  It is concluded  that  the  combination  of  these  two

tests  aTe  the  most  usefu1  screening  methods  for fetal evaluation  in high  risk  pregnancies.
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Introduction

  The  purpose of  rnanagement  in obstetrics  is

to keep  both the  mother  and  fetus in a  safe  en-

vironment.  By  means  of  the  improvernent  ef

endocrinological  and  biochemical examina-

tions fbr feto-placental function and  the  wide-

spread  use  of  the fetal heart rate  (FHR) moni-
toring, the  perinatal mortality  rate  seems  to be

decreased rapidly  and  markedly.  But  there  are

still some  troubles  and  abnormalities  occurred

easily  during delivery and  some  physico-
mentally  disturbed infants born, revealing  that

the  intensive care  needed  in obstetrics,  espe-

cially  in high risk  pregnancies remains.  It
means  that  the  antepartum  and  intrapartum

care  of  high risk  pregiiancies are  still  a  very  im-

portant subject.  So that, the accurate  evalua-

tion  of  fetal well-being  and  maturity  is essential

in the  management  of  high risk  pregnancies.
  For  this  purpose, we  designed a  special  ob-

stetric  outpatient  clinic  for high risk  patients to

detect the  perinatal abnormalities  and  to im-

prove a prognosis of  high risk pregnancies. This

paper reports  about  the  functioning of  the

intensive care  unit  in our  outpatient  clinic,  in-
cluding  the  results  of  non  stressed  FHR  moni-

toring  and  NEOSYNEPHRINE  TEST  applied

in it, and  discusses about  the  frequency of  the

perinatal abnormalities.

Materials and  Methods

  From  September  1976 until  March  1979 at

Okayama  University School of  Medicine, we

had  197 cases  of  high risk  patients recorded

with  the  FHR  monitoring  by the  equipment  of

Hewlett Packard  co. within  1 week  prior to de-
livery. To  record  the  FHR,  an  ultrasonic  trans-

ducer was  employed.  The  classifications  of  high
risk patients are  elaborated  in Table  1 and  2.

Patients were  maintained  in semi-Fowler's  posi-
tion to avoid  supine  hypotention, and  blood

pressure was  taken  frequently.
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Table 1. IndicatienforFAD

Indication No.ofcases

Postdatepregnancy

Toxemiaofpregnancy
Prematureruptureofmembranes
'I'hreatendprematurelabor

Diabetesmellitus

   Class A
   CIass B

   CIass C
Previous  caesarean  section

Previous fetal or  neonatal  death
Suspected fetal dysmaturity

Placentaprevia
Low  urinary  esteriol

Elderlyprimigravida

Miscellaneous
   Total

40292S13

 9
 5

 1
 8

 6
 5
 5

 4
 244197

Table  2. IndicationforNEOSYNEPHRINETEST
          or  Simultaneous FAD

after  birth).

  Fetal activity  determination (FAD) is a  kind

of  non  stressed  test applied  to detect accelera-
tion  of  FHR  in response  to fetal movement,  so

that  we  can  evaluate  the  fetal well-being

without  adding  any  stress  both  to the  fetus and
mother.  Fig. 1 reveals  the  normal  (positive)
FAD  case  which  shows  the  accelerations  of

FHR  fbr above  15 bpm,  and  the  abnormal

(negative) FAD  case  without  any  acceleratien

with  fetal movement.
  NEOSYNEPHRINE  TEST  is a  kind of  a

stress  test, i,e, administrating  Neosynephrine  to

the  mother  for inducing the  fetus to  the  tran-

sient  hypoxic state,  and  then  the  FHR  is
recorded  in order  to check  the FHR  response

following iTljection. The  method  and  deter-
minative  standardization  of  this  test  is demon-

strated  in Table  3. A  cases  of  positive (brady-
cardia  type)  NEOSYNEPHRINE  TEST  is

Indicatien No, of  cases

Postdatepregnancy
Toxemiaofpregnancy

Diabetesmellitus

   Class A

   CIass B
   CIass C

Previous fetal or  neonatal  death

Lewurinaryestriol
Elderlyprimigravida

Hyperthyroidism

Hypothyroidisrn

Hypoparathyroidism

Suspectedfetaldysmaturity

Suspectedcephalopelvicdispropertion

   Total

366

4114421111162

Fig. 1. DeterminativestandadizationofFAD

pos:tlve  case

negatlVe  
case

  First, we  carried  out  non  stressed  PHR  moni-

toring  for 80 minutes  to  evaluate  a  transient  ac-

celeration  with  fetal rnovement  for the  fetal ac-

tivity  determination, then  the  NEOSYNEPH-

RINE  TEST  was  perfbrmed as  a  stress  test. We
discuss a  relationship  between  the  results  of

these  tests and  the  perinatal abnormalities

retrospectively.  The  perinatal abnormalities

were  fbcused on  fetal distress and  neonatal

asphyxia  (Apgar score  is below 6 at  1 minute

NII-Electronic  
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Fig. 2.Positive  case  (bradycardia type) Df  NEOSYNEPHRINE  TEST
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Table  S.ProtecolofNEOSYNEPHRINETEST Table  4. 0utcomeofI97caseswithFAD

Mcthod:  keep the  paticnts bet rest  in Semi-Fowler's  posi-
     tion  for 5 minutes,  then  administer  Suglkg

     NEOSYNEPHRINE  intravenously  with  con-

     tinuousFHRmonitoring,

Evaluation:

     1. stable  type  (changes within  17 bpm,)

     2. variable  type  {changes within 18 bpm.)

     3. tachycardia  type (tachycardia above  18 bpm.

       for more  than  SO seconds)

     4. brttdycardia  type  (bradycardia below  18 bpm.

       for more  than  SO seconds)

positiveFAD negativeFAD

No.  of  cases

Fetal distress
Neenatal  asphyxia

169

 8
 s*

281410+

*Apgar
 scoTes  of  6 at  1 minute  in 2 cases.

'
 Includes one  fetal death due to multiple  anomalies  .

1.,2.: negative  S., 4.: positive

demonstrated  in Fig. 2.

               Results

1 . 0utcome  of  197 cases  with  FAD

  FAD  was  perfbmied  on  197 patients, In l69
cases,  the  FAD  results  were  positive. In thi$

group, there  were  3 cases  of  neonatal  asphyxia

and  8 ca$es  of  fetal distress, but the  remaining

infants were  all delivered in good  conditions.

On  the  contrary,  in 28 cases  with  negative  FAD

results,  there  were  14 cases  of  fetal distress and

IO cases  of  neonatal  asphyxia  respectively

(Table 4).

2, Outcome  of  62 cases  with  NEOSYNEPH-
   RINE  TEST

  In 56 cases  with  negative  NEOSYNEPH-

RINE  TEST,  there  was  only  1 case  of  neonatal

asphyxia  without fetal distress. The  remaining

fetuses in this  group  tolerated  labor well.  On

the  other  hand,  in 6 cases  with  positive NEO-

SYNEPHRINE  TEST,  there  were  4 cases  of

fetal distress and  2 cases  of  neonata]  asphyxia.

The  rate  of  the  perinatal abnormalities  in this

group  was  much  higher than  in the  negative

group (Table 5).

3. 0utcome  of  62 cases  combined  with  FAD
   and  NEOSYNEPHRINE  TEST
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Table  5. 0utcomeof62ca3eswith
   NEOSYNEPHRINE  TEST

negatwe POsitive

No.  of  cases

Fetal distress
Nconatal  asphyxia

56o

 ls

642+

"Apgar
 scores  of  6 at  l minute.

'All
 cases  had  the  meconium  staining.

Table 6. 0utcomeof62casescombinedwith

   FAD  and  NEOSYNEPHRINE  TEST

Group1  Group2  GToupS  Group4

No, of  cases

Fetal distress

Neonatalasphyxia

51o1 422 512 222s

*AII
 cases  had the  meconium  staining.

  FAD  and  NEOSYNEPHRINE  TEST  were

applied  to 62 cases,  In 51 instances, the  FAD

results  were  positive and  the  simultaneous

NEOSYNEPHRINE  TEST  results  were  nega-

tive  (Group 1). In this group; there  was  only  1
case  of  neonatal  asphyxia  without  fetal distress,

and  the  remaining  fetuses were  delivered in ex-

cellent  condition,  In 4 cases  with  positive FAD

results,  the  simultaneous  NEOSYNEPHRINE
TEST  was  positive (Group 2). In this group,
there  were  2 cases  of  neonatal  asphyxia  with

fetal distress. In 5 cases  with  negative  FAD
results  and  simultaneous  negative  NEO-
SYNEPHRINE  TEST  (Group S), there  were  1

case  of  neonatal  asphyxia  with  fetal distress and

1 case  of  neonatal  asphyxia  without  fetal dis-
tress. Finally, in 2 cases  of  negative  FAD  results

and  simultaneeus  positive NEOSYNEPHRINE

TEST  (Group 4), all of  2 infants developed
severe  neonatal  asphyxia  with fetal distress and

meconium  staining  (Tab]e 6).

              Comments

  For constructing  a  new  practical system  in

the  intensive care  unit  of  high risk  patients, we
have  made  effbrts  in the  preventive obstetrical

researches  and  reviewed  many  reports  about

this topic. But  we  think  there  is still not  enough

screening  for evaluating  the  high tisk preg-
nancy  in spite  of  so  many  reports  about  it, The
Perinatal Abnormality Screening Scores

(PASS) reported  by Takemura  and  associatesii)

has some  predicting function for the  perinatal
abnormality.  Kawada  and  associatesS)  used  a

MCHC  index for detecting risk  factors of  preg-
nant  women  in the  outpatient  clinic.  They
mentioned  that  it was  very  usefu1  in prediction
of  operative  delivery, premature labor, low
blrth weight  infant in the  outpatient  clinic.

  This time,  we  perfbrmed the FAD  fbr the

antepartum  management  fo11owing the

screening  of  high  risk pregnancies, which  is a

kind of  non  stressed  FHR  monitoring.  This

assumptien  is based on  the  fact that  the  ac-

ce]erations  in response  to fetal movement  are

indicative of  an  intact and  well-oxygenated

central  nervous  system  and  secondary  appro-

priate cardiac  response.

  Lee  and  associates4)  reported  that  positive
FAD  meant  the  FHR  acceleration  in relation  tQ

fetal movement  Tnore  than  3 or  4 times,  and

that  there  were  only  2 in 402 cases  who  had  low

Apgar  scores  below  6 at  5 minutes  after  birth.
Ray  burn and  colleagues7)  concluded  that  any

FHR  acceleration  during any  fetal movement

over  a  20 minute  period might  be considered
normal  or  positive, in spite  of  the  frequency of
acceleration,  and  that  in the  positive group,
there  were  3 in 131 infants with  prior favour-

able  fetal acceleration  tests, who  had  low

Apgar  scores  4 to  6. Paul  and  associates5)  moni-

tored  the  patients for 20 minutes,  and'  stated

that  a  reactive  pattern should  be more  than  5

accelerations  above  15 bpm  with  fetal move-
ment,  But  there  may  be no  certain  standardiza-

tion  about  interpretation of  FAD  now.

  As fbr non  stressed  test, there  is not  only  FAD

but also  baseline variability  used  for assessment
ef  fetal well-being.  Rochard  et  al.8)  and  asso-

ciates  divided the  baseline variability  or  the  ac-

celeration  in response  to  fetal movement  into

reactive,  nonreactive,  sinusoidal  and  combined

patterns. For these  4 categories  of  patterns,
there  were  41 cases  of  51 reactive  pattern, who
had  no  fetal distress nor  neonatal  morbidity.

NII-Electronic  
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On  the  other  hand, in 39 nonreactive  pattern
or  sinusoidal  pattern, there  were  15 cases,  who

developed fetal death or  neenatal  death finally.
The  same  kind of  reports  have been  published
by Visser et  al.iS), Sill et  al.9), Trierweich et

al.  
i2),

 Harnmacher  et al.2), Fisheri} and  Pearson
et  al.6).

  There  is no  doubt  that  non  stressed  EHR
monitoring  is a  usefu1  method  to  evaluate  the

intrauterine fetal status  for high risk  preg-
nancies,  in spite  of  many  different determina-
tive  standardizations.  But  there  are  still many

problems for solving  non  stressed  EHR  moni-

toring, because acceleration  is not  always  as-

sociated  with  fetal movement.  The  mechanism

of  acceleration  is not  definitely understood  yet,
and  another  problem  is that  the  different types

of  equipment  have  their own  peculiar charac-
teristics for determination. In addition,  the

intrauterine state  of  the  fetus,･on alert  er

sleepy,  is also  an  important  problem, The  EHR

pattern may  be.influenced by gestational age

and  the  intake of  some  drugs of  the  mother,

thus  all of  these  problerns should  be resolved  in
the  near  future.

  There are  many  reports  about  FAD  and

Oxytocin  Challenge  Test (OCT), and  positive
FAD  with  negative  OCT  correlates  well  with

fetal well-being  and  good  subseguent  fetal out-
come.  So that, if FAD  is negative,  they  use

OCT.  This means  that  OCT  is a  strong  indica-
tion  as  a  screening  test of  FAD,  but because
OCT  would  not  be a  complete]y  safe  method

for the  fetus, and  some  sensitivity  errors  will  ap-
    .pear

 m  some  cases.  OCT  can  not  make  a  con-

stant  data and  it takes  much  time  too,  For  this

reason,  we  use  NEOSYNEPHRINE  TEST  only

as  a  stress  test. NEOSYNEPHRINE  TEST  has
been  used  for more  than  1O years in our  clinic.

It is an  indirect measure  of  fetal well-being  and

placentai oxygen  reserve  or  respiratory  func-
tioniO>, and  a  reliable  clinical  procedure  for
managing  high  risk  pregnancies.
  In reviewing  FAD  and  NEOSYNEPHRINE
TEST,  we  found that  in cases  of  positive NEO-
SYNEPHRINE  TEST  alone,  the  occurrence

rate  of  fetal distress or  neonatal  asphyxia  was

very  high. In the  FAD,  the results  were  almost

the same  as  Lee, and  Raybum's  reports,  i.e. in
the positive FAD  group, the  occurrence  rate  of

neonatal  asphyxia  was  very  low, but in the

negative  FAD  group, the  occurrence  rate  of  the

perinatal abnormalities  was  rnuch  higher than
in the  positive FAD  group.
  Combining  these two  tests, the  both  ab-

normal  FAD  and  NEOSYNEPHRINE  TEST

group had a  much  higher rate  of  the  perinatal
abnormalities  than  one  abnormal  test only,  re-

spectively.  From  this  standpoint,  it may  be con-
cluded  that  the  combination  of  both tests is
very  usefu1  fbr evaluation  of  fetal well-being

and  fetal reserve  in high risk  pregnancies. Espe-

cially,  if another  examination  is combined

besides the  FHR  monitoring,  it is expected  to

get a  much  better diagnostic Tate  about  fetal
well-being.
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概要　当科 に お い て は 従来 よ り産科特殊外来を設け，特 に high　risk 　pregnancy 妊婦に 対 して
， 各種検査を組

み合わ せ て 胎児評価をする こ とに よ り周産期異常発生予知 の ス ク リーニ ン グに 努め て い る ．今回 197例 の high

risk 　pregnancy妊婦を対象と して，皿 on 　stressed 　FHR 　monitoring と して の fetal　 activity 　 acceleration 　deter−

mination （FAD ） と 負荷試験 と して ネ オ シ ネ フ リン テ ス トの 2 つ の 検査 に よ り周産期異常の 発生 頻度につ い て

retr ・spective に 解析を試み た ．

　単独検査 に よ る 周産期異常発生頻度 を み る と，FAD 　197例中 FAD 異常は 28例，そ の うち 胎児仮死 は 14例

（50％），一方 169例が 正常で ，そ の うち 新 生児仮 死 3例 （1．8％）が発生 した ．ネ オ シ ネ フ リ ソ テ ス ト62例中異

常は 6例 で 胎児仮死は 4 例 （66，7％），新生児仮死 2例 （50％），一方ネ オ シ ネ フ リン 正常例56例 の うち で は 新

生児仮死が 1例発生 した の みで あつ た．両検査 を組 み 合わ せ る と，両検査と も正常な 51例で は新生児仮 死 1 例

の み ，逆1，C 両検査 と も異常 は 2 例あ り， 2 例 と も胎児仮 死 及び 新 生 児仮死 が発生 した．

　以上 の 結果，FAD 及 び ネ オ シ ネ フ リ ン テ ス トは 的中率の 高さ，安全性 よ りみ て high　riSk 　pregnancyに お け

るHA児評価，周産期異常発生予知 の ス ク リーニソ グに 極 め て有用 で あ る こ とが認め られ た ．
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