
47 48

J. Rebecca Liu, Anthony W. Opipari, Lijun Tan, et al.
Dysfunctional Apoptosome Activation in Ovarian
Cancer Implications for Chemoresistance. Cancer
Research. 2002; 62: 924-931

Sachs L, Loterm J, Control of programmed cell death in
normal and leukemic cells: new implications for therapy.
Blood 1993; 82: 15-21

Crook NE, Clem RJ, Miller LK. An apoptosis-inhibiting
bactulovirus gene with a zinc finger-like motif. J Virol
1993, 67: 2168-2174

Ambrosini G, Adida C, Altieri DC. A novel anti-apoptosis
gene, survivin expressed in cancer and lymphoma. Nat
Med 1997; 3: 917-921

Tamm I, Wang Y, Sausville E, Scudiero Da, Vifna N,
Cltersdorf T, Reed JC, IAP-family protein survivin
inhibits caspase activity and apoptosis induced by Fas
(CD95), Bax, caspase and anticancer drugs. Cancer Res
1998; 58: 5315-5320

Li F, Ambrosini G, Chu EY, Plescia J, Tognin S, Marchisio
PC Altieri DC. Control of apoptosis and mitotic spindle
checkpoint by survivin. Nature 1998; 396: 580-584

Interactions between human immunodeficiency virus
infection and hormonal pathway: enhancement of
calcium-induced but reduction of glucocorticoid-induced
cell death. Endocrinology. 1993; 133: 1085-1091

Zhang Shulan, Zhao Changqing, Lin Bei et al.
Expression of survivin gene and its relation with the ex-
pression of bcl-2 and bax protein in epithelial ovarian
cancer: Chinese Journal of Obstetrics and Gynecology
2003; 38: 203-206

Sarela AI, Macadam RC, Farmery SM, Markham AF,
Guillou PJ. Expression of the antiapoptosis gene survivin,
predicts death from recurrent colorectal carcinoma. Gut
2000; 46: 645-650

Kawasaki H, Toyoda M, Shinohara H, Okuda J, Watanabe
I, Yamamoto T, Tanaka K, Tenjo T, Tanigawa N.
Expression of survivin correlates with apoptosis, prolif-
eration and angiogenesis during human colorectal tum-
origenesis. Cancer 2001; 91: 2026-2033

Ito T, Shiraki K, Sugimoto K, Yamanaka T, Fujikawa K,
Ito M, Takase K, Moriyama M, Kawano H, Hayashida M,
Nakano T, Suzuki A, survivin promotes cell proliferation
in human hepatocellular carcinoma.  Hepatology 2000;
31: 1801-1085.

Yoshida H, Ishiko O, Sumi T, Matsumoto Y, Ogita S.
Survivin, bcl-2 and matrix metalloproteinase-2 enhance
progression of clear cell- and serous- type ovarian
carcinomas.  Int J Oncol 2001; 19: 537-542

Kawasaki H, Altieri DC, Lu C-D, Toyoda M, Tenjo T,
Tanigawa N. Inhibition of apoptosis by survivin predicts
shorter survival rates in colorectal cancer. Cancer Res
1998; 58: 5071-5074

12.

13.

14.

15.

16.

Smith JS, Kawa S, Cloyd MW, Thompson EB.

4.

5.

6.

7.

8.

9.

10.

11.

The Role of Survivin Gene in the Chemoresistance of Ovarian Cancer Cell

The improvement in per inatal morbidity and
mortality in modern obstetrics mostly involves the
advance in obstetric and neonatal care given to
premature and small for gestation age (SGA) infants.
Conversely there has been less concern about the large
for gestational age (LGA) fetus which is subjected to
the danger of birth asphyxia and trauma1.  Obstetric
interest is heightened by the predisposition of the mother
of the large infants dystocia.  The diagnosis of
dystocia is made with increasing frequency as the fetal
weight increases.  Mothers with macrosomic infants are
more prone to cephalopelvic disproportion, failure to
progress in labor, prolonged labor, operative vaginal
delivery and emergency caesarean section (C.S.)
compared with normal weight babies2.  Genital tract
lacerations are more common and associated with the
need for a episiotomy and additional manoevres are
required to deliver the shoulder.  Uterine rupture may
occur in association with suprabupic or fundal pressure.
Postpartum haemorrhage is more likely due to a
combination of uterine atony due to prolonged labor,
a large infant and increased blood loss from lacerations
and extensive episiotomy3.
Traumatic midpelvic vertex delivery occurs during
dystocia prior to full dilatation of the cervix which is
often followed by the serious shoulder dystocia.
Brachial plexus injury of the nerve root C5 & C6 occurs
in 5-15% of neonates.  The range of permanent palsy is
from 4-32% but usually less than 10%4.  One half of all
cases occurs in infants weighing less than 4500g (9 lb,
15 oz)5.  Fractures of the clavicles occurs in 15% of cases
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INTRODUCTION of shoulder dystocia6.  Fractures of the humerus occurs
rarely and that of cervical spine are extremely rare.  A
combination of adverse events including
traumatic manipulation and obstructed cerebral
venous return, along with hypoxia for 4-6 minutes may
result in fetal brain damage3.  The major ity of
macrosomic fetuses are subjected to anterpartum
intensive surveil lance testing. The
recommendations from the American College of
Obstetrics & Gynecology are :  No single method of
anterpartum screening appears to be superior to
another.  Anternatal surveil lance of post term
pregnancies should begin at 42 weeks.  Surveillance
between 40-42 weeks has not been shown to improve
outcome.  No clear difference in outcome has been
found between induction of labor and expected
management7.

CASE REPORT

A 38 year old multiparous woman (para2)
presented at AL-Khafji Hospital for the first time during
the end of the first stage of labor with strong frequent
uterine contractions.  The patient had no information
on antenatal care.  On diagnosing macrosomia by
careful cinical examination and history taking, she had
uneventful past history of previous similar pregnancies
with spontaneous vaginal delivery of two macrosomic
babies.  She had no history of diabetes.  The data of
antenatal care of the previous or the ongoing pregnant
was not written or registered.  Based on their previous
experience patient and her husband were refusing the
C.S. method of delivery.
The management depended on the fact that, with
expectation of shoulder dystocia the clinical acumen
has been reported to be as accurate as ultrasound8.
The head may deliver first but does not undergo
spontanous external rotation and recoils tightly against
the perineum.  Gentle traction on the head downwards
and backwards may fail to deliver the anterior shoulder.
Once the head has been delivered the uterus contracts
down and this causes a reduction or cessation of blood
flow to the intervillous space.  In addition the fetal chest
is compressed so that adequate respiratory effort is
impossible even though the infants mouth and nose are
delivered.  After delivery of the head the supply of
oxygen to the fetus is reduced and the umbilical artery
pH falls at a rate of 0.04 units/min.  Thus provided the
fetus is not hypoxic up to the delivery of the head, there
is probably 4-6 minutes during which delivery of the
infant can be achieved without hypoxic brain damage.
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In delivery of the shoulders, the bisacromial diameter is
large and/or the pelvic brim is more flat than gynaecoid.
The anterior shoulder may become impacted behind
the pubic symphysis.  Usually the posterior shoulder will
descend below the sacral promontory.  The anterior
shoulder is more likely to become impacted above the
pelvic brim if it attempts to enter the pelvis in the
antero-posterior diameter which is the narrowest of the
pelvic inlet.  On very rare occasions usually associated
with mid pelvic delivery, both shoulders  may be arrested
above the pelvic brim.  Sometimes referred to as
bilateral shoulder dystocia it appears logical to try to
move the fetal shoulders to the oblique and transverse
diameter of the pelvic inlet as these are longer than
the antero-poster ior diameter3.  In McRobert’s
maneuver the maternal hips are hyperflexed by
bringing the knee up beside the chest.  This straightens
the maternal lumbar lordosis and lumbosacral angle,
reducing the obstructive effect of the sacral
promontory.  In addition, the angle of inclination of the
pelvis is reduced from approximately 25˚ to 10˚ so that
plane of the pelvic inlet is perpendicular to the
maternal expulsion forces.  As a result, the symphysis
rotates superiorly which lifts the fetus and flexes the
fetal spine towards the anterior shoulder pushing the
posterior fetal shoulder below the pelvic brim.  This
position effectively reduces fetal trauma by reducing
shoulder extraction forces responsible for stretching of
theplexus17.  In the plan for delivery of the posterior
shoulder, following episiotomy, the hand is inserted into
the vagina and sacral hollow with palpation of the
fetal humerus and following it to the elbow.  The
posterior shoulder is pushed off from midline to the
oblique diameter which is a favorable diameter that
also assists in the adduction of the fetal shoulders.  This
makes the fetal back always directed anterior placing
the fingers in the posterior axilla and sweeping the arm
across the fetal chest with delivery of the posterior
shoulder.  Delivery of the baby proceeds without
difficulty2,3.
So, once the problem was recognized with the patient’s
refusal of C.S. the situation was explained to her.
Additional personnel was summoned to provide
anesthesia and neonatal resuscitation.  The strong
frequent uterine contraction was pressed rapidly for full
cervical dilatation and spontaneous delivery of the
large fetal head.  By providing inhalation analgesia and
episiotomy the delivery was conducted using the

weight by age11.  Birth weight which exceeds 4,000g has
an incidence between 3.1-7.7% and > 2,500g is 10%2.
The medical literature confirms that prediction of fetal
macrosomia is difficult and ultrasound estimation of
fetal weight adds little additional useful information.
What clinicians really expect to predict is not
macrosomia per se but the serious complications, such
as shoulder dystoia or brachial plexus injury associated
with these babies.  Such complications, however are not
determined by birth weight alone but by a complex and
poorly understood relationship between fetal and
maternal anatomy and other factors5.
The incidence of shoulder dystocia is proportional to
birth weight with the fetal macrosomia being the
predominant strong risk factor.  However, most cases of
shoulder dystocia occurs in infants weighing less than
4,500g and the majority of cases occur without any risk
factor3.  The overall incidence shoulder dystocia is
between 0.15-0.3% that increases to 3.3% in nondiabetic
women and between 4,100-4,325g; for infant of diabetic
mothers (IDM) it is 7% for weight between 4,250-4,500g
and 25% for those > 4,500g10.  In vast majority of cases
there will not be recurrence of shoulder dystocia.  The
range of increased risk of recurrence is 1.1-13.8%3.  The
most commonly used definition for shoulder
dystocia is failure of the shoulders to deliver
spontaneously and/or with gentle downward traction
on the fetal head.  The perinatal death due to
complication of shoulder dystocia is rare but damage
to the infant from associated asphyxia and trauma is
not uncommon.  Attempts to incorporate shoulder width
as a predictor for shoulder dystocia have not been
successful13.  Infants with shoulder dystocia had
significantly longer abdominal diameter minus
biparietal diameter (AD-BPD) measurement with no

abovementioned manoevres.  Following delivery,
exploration and closure of the episiotmy was done.  On
following the baby in the intensive care unit, her Apgar
sore was 10/10 after 1 and 5 minutes and her birth weight
was 5600g.

DISCUSSION

There is disagreement as to precisely where the
threshold should be to assign a neonate as macrosomic.
The birth weight found the 90th percentile at term varied
considerably.  For 40-42 weeks it ranged from 3720-3 995g
in Denver18 and from 3970-4 363g in Portland9.  After 41
weeks it was greater than 4,000g in San Antonio10.  The
most commonly proposed criteria for macrosomia is a
birth weight greater than 4,000g (8lb, 13oz) or 4,500g
(9lb, 15oz) or birth weight over ± 2 SD the mean birth

difference in both weight versus a normal delivery group.
No infant with antenatal AD-BPD difference < 2,6cm
suffered shoulder dystocia within 2 weeks of delivery in
IDM with estimated fetal weight (EFW) of 3,800-4,200g14.
The management of shoulder dystocia is required
almost as often as neonatal resuscitation and much
more ferquently than maternal cardiopulmonary
resuscitation (CPR) in the labor ward.  In any
presentation of cases with shoulder dystocia, the
hospital chart shoulder clearly document the time, the
type and sequences of maneuvers used to manage the
dystocia.  There are many techniques proposed to deal
with shoulder dystocia.  No single manoeuvre or
combination of techniques have been proven to be
superior in any trial15.  Because macrosomia has the
commonest association with shoulder dystocia and
neonatal injury, it has been proposed that elective C. S.
of estimated fetal weight of between 4,000 and 4,500g
shoulder be pursued. However, reconsideration ocurred
because of the high cost of the total number of C.S. to
prevent one permanent brachial plexus injury16.
Overall, the majority of cases of shoulder dystocia have
normal progression in labor, and spontaneous or low
pelvic assisted delivery.  Thus, as with the antepartum
markers, evaluation of currently known intrapartum risk
factors lacks clinical predictive value.  No consistent
pattern of labor and/or delivery could also reliably
predict the onset of shoulder dystocia3.
The need for antepartum surveillance testing for the
large fetus is determined by the aetiological factors for
excessive growth of the developing fetus.  For
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macrosomia which result from either genetic,
constitutional, environmental or hormonal factors, each
cause has its own paradigm for antepartum
management.  A number of r isk factors for fetal
macrosomia have been recognized.  The strongest risk
factor is Gestational diabetes mellitus (GDM) which
results in a two-fold increase in the incidence of
macrosomia2.  In addition to GDM, heavy babies can
result from diseases that cause hydrops, such as
erythroblastosis fetalis, placental chorioangiomas, or
heart disease.  Certain syndromes also are associated
with overgrowth, including transposition of the great
vessels, the Marshall’s syndrome Wearver’s syndrome
Sotos Syndome (cerebral gigantism) and Beckwith-
wiedemann (exomphalos-macroglossia-gigantism
syndrome)19.
A specific glucose threshold that constitutes ideal
glucose control has not been determined as yet.  The
appearance of phosphatidyl glycerol (PG) in the
amniotic fluid is believed to be the most sensitive
indicator of fetal lung maturity (FLM).

major strategies used to predict macrosomia are the
clinical risk factors, clinical estimation of birthweight by
Leopold’s manoeuvres by ultrasonography.  Each
method has its substantial limitation in term of accuracy5.
The volume of amniotic fluid, the size and configuration
of the uterus and maternal body habitus complicate
estimation of the fetus palpation through the
abdominal wall.  The mean error documented is about

Kjos et al reported that surfactant deficient
respiratory distress syndrome (RDS) does not
occur in any term neonates20.  Hyaline membrance
disease occured in infants before 36 weeks
gestation in diabetic pregnancies21.  Thus, in accurately
dated term GDM pregnancies a lecithin /
sphingomyelin ratio of ≥ 2:1 may be sufficient to
indicate lung maturity particularly with well controlled
glucose levels.  In Bekwith Wiedemann syndrome both
omphalocoele and macroglossia can be detected by
ultrasound.  Elevated α-fetoprotein and amniotic fluid
insulin may assist in diagnosing omphalocele.
Amniotic fluid insulin levels would be normal or low in
Sotos syndrome.  Nesidioblastosis (which is a
proliferation of islet cells) can be diagnosed by
ultrasound and in elevated amniotic fluid insulin levels.
In addition, asymmetric overgrowth pattern as
determined by ultrasound could diagnose Weaver’s
syndrome1.
Most of the antenatal risk factors are inter-related and
when two or more of these risk factors  are present, the
risk of macrosomia is only 32%.  It is noteworthy that 34%
of macrosomic infants are born to mothers without any
risk factors and 38% of pregnant women have at least
one risk factor2.  Approximately 20% of birthweight is
determined by fetal genotype22.  Male gender
contributes approximately 150-200g of increased weight
compared with the female infant at term23.  Symmetric
overgrowth represents the genetic effect of overgrowth,
whereas the overgrowth asymmetric is more
characteristic of the pregnant diabetic women and is
associated with altered body composition1.  Parous
women are 2-3 times more likely than control women to
have    macrosomic infants.  Multiparity and age 35 years
have 1.5-2 times the risk of macrosomia12.  Enhanced
maternal bodyweight before pregnancy have a greater
risk of giving birth to excessively large infants when sex
and gestational age are controlled24.  Maternal weight
gain during pregnancy has a poor correlation with birth
weight but does make an independent
contribution1.  It has been reported that maternal
birthweight >8 pounds could increase the risk of
macrosomia by 2.8 times25.  Ponderal index (weight/
height) in the upper 10 percentile and height
exceeding 169cm tall increase the risk s ignificantly2. The

300g  (11-1,6 oz)26.  Using Leopold’s manoeuvre the
actual weight is underestimated by approximately 1 lb
in 50% of fetuses weighing > 4,000 gm and in up to 80%
of fetuses weighing > 4,500 g27.  Ultrasonographic
estimation of fetal weight has typical mean error ranges
from 300-550gm  (11.6 to 19.4 oz)26.  Ultrasound
estimation at best are 10% of the actual fetal weight
two-thirds of the time.  There is a potential source of
error when dealing with the very large infant.  In several
instances28,  actual birth weight was
underestimated by more  than 800g.  When abdominal
circumference (Ac) increases ≥1.2cm/week after 32
weeks gestation an LGA infant resulted in 79% of cases.
Growth velocity less than this ocurred in appropriate for
gestational age infant 89% of the time29.  Postterm
pregnancy is associated with a high incidence of
macrosomia and shoulder dystocia.  Boyd et al2 found
that the incidence of macrosomia was 12% at 40 weeks
and 21% at 42 weeks gestation.  With advancing
gestation, the fetal chest and shoulders continue to grow
steadily whereas the biparietal diameter growth slows
considerably increasing the likelihood of an unfavorable
shoulder / head circumference ratio3.  Accurate
determination of gestational age, identifying the
estimated day of confinement (EDC) could distinguish
the true postterm from wrong dates.  Clinical signs such
as quickening, first auscultation of fetal heart, early
uterine size and uterine fundal height at 20 weeks as
well as Naegel’s rule all help in diagnostic accuracy.
Decreased amniotic fluid volume even in the
presence of a reactive non stress test (NST), thick
meconium stained amniotic fluid, abnormal intrapartum
monitoring indicates the need for further evaluation of
delivery1.
Optimizing outcomes still have much controversies about
spontaneous versus induced labor and selecting
candidates for elective C. S. delivery as opposed to
vaginal birth.  Given that the fetus continues to gain 230
gm (8.1oz) per week after the 37th week elective
induction of labor  before or near term has been
suggested to prevent macrosomia and its
complications30.  Since fetal weight cannot reliably
predict the presence or absence of macrosomia, then
operative interventions are performed unnecessarily.
Labor induction itself result in higher rates of C.S. delievry
than spontaneous labor regardless of condition of the
cervix controlled gestational age and without favorably
altering perinatal outcomes5.  Clearly there is a
distinction between a genetically predetermined large
fetus which is macrosomic, heavier than 4,000 g or 4,500
g and the macrosomic infant of a diabetic mother.  The
incidence of shoulder dystocia is higher in IDM31

especially in women with an increased body fat in   the
upper torso.  In such cases, inductions for IDM is both
medically and cost efficient, preventing  the majority of
injury without a substantial  increase in the C.S. rate32.
Induction of the nondiabetic macrosomic infants,
however increases the C.S. delivery rate by about
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In delivery of the shoulders, the bisacromial diameter is
large and/or the pelvic brim is more flat than gynaecoid.
The anterior shoulder may become impacted behind
the pubic symphysis.  Usually the posterior shoulder will
descend below the sacral promontory.  The anterior
shoulder is more likely to become impacted above the
pelvic brim if it attempts to enter the pelvis in the
antero-posterior diameter which is the narrowest of the
pelvic inlet.  On very rare occasions usually associated
with mid pelvic delivery, both shoulders  may be arrested
above the pelvic brim.  Sometimes referred to as
bilateral shoulder dystocia it appears logical to try to
move the fetal shoulders to the oblique and transverse
diameter of the pelvic inlet as these are longer than
the antero-poster ior diameter3.  In McRobert’s
maneuver the maternal hips are hyperflexed by
bringing the knee up beside the chest.  This straightens
the maternal lumbar lordosis and lumbosacral angle,
reducing the obstructive effect of the sacral
promontory.  In addition, the angle of inclination of the
pelvis is reduced from approximately 25˚ to 10˚ so that
plane of the pelvic inlet is perpendicular to the
maternal expulsion forces.  As a result, the symphysis
rotates superiorly which lifts the fetus and flexes the
fetal spine towards the anterior shoulder pushing the
posterior fetal shoulder below the pelvic brim.  This
position effectively reduces fetal trauma by reducing
shoulder extraction forces responsible for stretching of
theplexus17.  In the plan for delivery of the posterior
shoulder, following episiotomy, the hand is inserted into
the vagina and sacral hollow with palpation of the
fetal humerus and following it to the elbow.  The
posterior shoulder is pushed off from midline to the
oblique diameter which is a favorable diameter that
also assists in the adduction of the fetal shoulders.  This
makes the fetal back always directed anterior placing
the fingers in the posterior axilla and sweeping the arm
across the fetal chest with delivery of the posterior
shoulder.  Delivery of the baby proceeds without
difficulty2,3.
So, once the problem was recognized with the patient’s
refusal of C.S. the situation was explained to her.
Additional personnel was summoned to provide
anesthesia and neonatal resuscitation.  The strong
frequent uterine contraction was pressed rapidly for full
cervical dilatation and spontaneous delivery of the
large fetal head.  By providing inhalation analgesia and
episiotomy the delivery was conducted using the

weight by age11.  Birth weight which exceeds 4,000g has
an incidence between 3.1-7.7% and > 2,500g is 10%2.
The medical literature confirms that prediction of fetal
macrosomia is difficult and ultrasound estimation of
fetal weight adds little additional useful information.
What clinicians really expect to predict is not
macrosomia per se but the serious complications, such
as shoulder dystoia or brachial plexus injury associated
with these babies.  Such complications, however are not
determined by birth weight alone but by a complex and
poorly understood relationship between fetal and
maternal anatomy and other factors5.
The incidence of shoulder dystocia is proportional to
birth weight with the fetal macrosomia being the
predominant strong risk factor.  However, most cases of
shoulder dystocia occurs in infants weighing less than
4,500g and the majority of cases occur without any risk
factor3.  The overall incidence shoulder dystocia is
between 0.15-0.3% that increases to 3.3% in nondiabetic
women and between 4,100-4,325g; for infant of diabetic
mothers (IDM) it is 7% for weight between 4,250-4,500g
and 25% for those > 4,500g10.  In vast majority of cases
there will not be recurrence of shoulder dystocia.  The
range of increased risk of recurrence is 1.1-13.8%3.  The
most commonly used definition for shoulder
dystocia is failure of the shoulders to deliver
spontaneously and/or with gentle downward traction
on the fetal head.  The perinatal death due to
complication of shoulder dystocia is rare but damage
to the infant from associated asphyxia and trauma is
not uncommon.  Attempts to incorporate shoulder width
as a predictor for shoulder dystocia have not been
successful13.  Infants with shoulder dystocia had
significantly longer abdominal diameter minus
biparietal diameter (AD-BPD) measurement with no

abovementioned manoevres.  Following delivery,
exploration and closure of the episiotmy was done.  On
following the baby in the intensive care unit, her Apgar
sore was 10/10 after 1 and 5 minutes and her birth weight
was 5600g.

DISCUSSION

There is disagreement as to precisely where the
threshold should be to assign a neonate as macrosomic.
The birth weight found the 90th percentile at term varied
considerably.  For 40-42 weeks it ranged from 3720-3 995g
in Denver18 and from 3970-4 363g in Portland9.  After 41
weeks it was greater than 4,000g in San Antonio10.  The
most commonly proposed criteria for macrosomia is a
birth weight greater than 4,000g (8lb, 13oz) or 4,500g
(9lb, 15oz) or birth weight over ± 2 SD the mean birth

difference in both weight versus a normal delivery group.
No infant with antenatal AD-BPD difference < 2,6cm
suffered shoulder dystocia within 2 weeks of delivery in
IDM with estimated fetal weight (EFW) of 3,800-4,200g14.
The management of shoulder dystocia is required
almost as often as neonatal resuscitation and much
more ferquently than maternal cardiopulmonary
resuscitation (CPR) in the labor ward.  In any
presentation of cases with shoulder dystocia, the
hospital chart shoulder clearly document the time, the
type and sequences of maneuvers used to manage the
dystocia.  There are many techniques proposed to deal
with shoulder dystocia.  No single manoeuvre or
combination of techniques have been proven to be
superior in any trial15.  Because macrosomia has the
commonest association with shoulder dystocia and
neonatal injury, it has been proposed that elective C. S.
of estimated fetal weight of between 4,000 and 4,500g
shoulder be pursued. However, reconsideration ocurred
because of the high cost of the total number of C.S. to
prevent one permanent brachial plexus injury16.
Overall, the majority of cases of shoulder dystocia have
normal progression in labor, and spontaneous or low
pelvic assisted delivery.  Thus, as with the antepartum
markers, evaluation of currently known intrapartum risk
factors lacks clinical predictive value.  No consistent
pattern of labor and/or delivery could also reliably
predict the onset of shoulder dystocia3.
The need for antepartum surveillance testing for the
large fetus is determined by the aetiological factors for
excessive growth of the developing fetus.  For
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macrosomia which result from either genetic,
constitutional, environmental or hormonal factors, each
cause has its own paradigm for antepartum
management.  A number of r isk factors for fetal
macrosomia have been recognized.  The strongest risk
factor is Gestational diabetes mellitus (GDM) which
results in a two-fold increase in the incidence of
macrosomia2.  In addition to GDM, heavy babies can
result from diseases that cause hydrops, such as
erythroblastosis fetalis, placental chorioangiomas, or
heart disease.  Certain syndromes also are associated
with overgrowth, including transposition of the great
vessels, the Marshall’s syndrome Wearver’s syndrome
Sotos Syndome (cerebral gigantism) and Beckwith-
wiedemann (exomphalos-macroglossia-gigantism
syndrome)19.
A specific glucose threshold that constitutes ideal
glucose control has not been determined as yet.  The
appearance of phosphatidyl glycerol (PG) in the
amniotic fluid is believed to be the most sensitive
indicator of fetal lung maturity (FLM).

major strategies used to predict macrosomia are the
clinical risk factors, clinical estimation of birthweight by
Leopold’s manoeuvres by ultrasonography.  Each
method has its substantial limitation in term of accuracy5.
The volume of amniotic fluid, the size and configuration
of the uterus and maternal body habitus complicate
estimation of the fetus palpation through the
abdominal wall.  The mean error documented is about

Kjos et al reported that surfactant deficient
respiratory distress syndrome (RDS) does not
occur in any term neonates20.  Hyaline membrance
disease occured in infants before 36 weeks
gestation in diabetic pregnancies21.  Thus, in accurately
dated term GDM pregnancies a lecithin /
sphingomyelin ratio of ≥ 2:1 may be sufficient to
indicate lung maturity particularly with well controlled
glucose levels.  In Bekwith Wiedemann syndrome both
omphalocoele and macroglossia can be detected by
ultrasound.  Elevated α-fetoprotein and amniotic fluid
insulin may assist in diagnosing omphalocele.
Amniotic fluid insulin levels would be normal or low in
Sotos syndrome.  Nesidioblastosis (which is a
proliferation of islet cells) can be diagnosed by
ultrasound and in elevated amniotic fluid insulin levels.
In addition, asymmetric overgrowth pattern as
determined by ultrasound could diagnose Weaver’s
syndrome1.
Most of the antenatal risk factors are inter-related and
when two or more of these risk factors  are present, the
risk of macrosomia is only 32%.  It is noteworthy that 34%
of macrosomic infants are born to mothers without any
risk factors and 38% of pregnant women have at least
one risk factor2.  Approximately 20% of birthweight is
determined by fetal genotype22.  Male gender
contributes approximately 150-200g of increased weight
compared with the female infant at term23.  Symmetric
overgrowth represents the genetic effect of overgrowth,
whereas the overgrowth asymmetric is more
characteristic of the pregnant diabetic women and is
associated with altered body composition1.  Parous
women are 2-3 times more likely than control women to
have    macrosomic infants.  Multiparity and age 35 years
have 1.5-2 times the risk of macrosomia12.  Enhanced
maternal bodyweight before pregnancy have a greater
risk of giving birth to excessively large infants when sex
and gestational age are controlled24.  Maternal weight
gain during pregnancy has a poor correlation with birth
weight but does make an independent
contribution1.  It has been reported that maternal
birthweight >8 pounds could increase the risk of
macrosomia by 2.8 times25.  Ponderal index (weight/
height) in the upper 10 percentile and height
exceeding 169cm tall increase the risk s ignificantly2. The

300g  (11-1,6 oz)26.  Using Leopold’s manoeuvre the
actual weight is underestimated by approximately 1 lb
in 50% of fetuses weighing > 4,000 gm and in up to 80%
of fetuses weighing > 4,500 g27.  Ultrasonographic
estimation of fetal weight has typical mean error ranges
from 300-550gm  (11.6 to 19.4 oz)26.  Ultrasound
estimation at best are 10% of the actual fetal weight
two-thirds of the time.  There is a potential source of
error when dealing with the very large infant.  In several
instances28,  actual birth weight was
underestimated by more  than 800g.  When abdominal
circumference (Ac) increases ≥1.2cm/week after 32
weeks gestation an LGA infant resulted in 79% of cases.
Growth velocity less than this ocurred in appropriate for
gestational age infant 89% of the time29.  Postterm
pregnancy is associated with a high incidence of
macrosomia and shoulder dystocia.  Boyd et al2 found
that the incidence of macrosomia was 12% at 40 weeks
and 21% at 42 weeks gestation.  With advancing
gestation, the fetal chest and shoulders continue to grow
steadily whereas the biparietal diameter growth slows
considerably increasing the likelihood of an unfavorable
shoulder / head circumference ratio3.  Accurate
determination of gestational age, identifying the
estimated day of confinement (EDC) could distinguish
the true postterm from wrong dates.  Clinical signs such
as quickening, first auscultation of fetal heart, early
uterine size and uterine fundal height at 20 weeks as
well as Naegel’s rule all help in diagnostic accuracy.
Decreased amniotic fluid volume even in the
presence of a reactive non stress test (NST), thick
meconium stained amniotic fluid, abnormal intrapartum
monitoring indicates the need for further evaluation of
delivery1.
Optimizing outcomes still have much controversies about
spontaneous versus induced labor and selecting
candidates for elective C. S. delivery as opposed to
vaginal birth.  Given that the fetus continues to gain 230
gm (8.1oz) per week after the 37th week elective
induction of labor  before or near term has been
suggested to prevent macrosomia and its
complications30.  Since fetal weight cannot reliably
predict the presence or absence of macrosomia, then
operative interventions are performed unnecessarily.
Labor induction itself result in higher rates of C.S. delievry
than spontaneous labor regardless of condition of the
cervix controlled gestational age and without favorably
altering perinatal outcomes5.  Clearly there is a
distinction between a genetically predetermined large
fetus which is macrosomic, heavier than 4,000 g or 4,500
g and the macrosomic infant of a diabetic mother.  The
incidence of shoulder dystocia is higher in IDM31

especially in women with an increased body fat in   the
upper torso.  In such cases, inductions for IDM is both
medically and cost efficient, preventing  the majority of
injury without a substantial  increase in the C.S. rate32.
Induction of the nondiabetic macrosomic infants,
however increases the C.S. delivery rate by about
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two-fold33.  Haram et al11 suggest that labor should not
be induced or C.S. performed in non-diabetic
pregnancies unless the estimated fetal weight is above
5,000 g or if the gestational age is above 42 weeks.  In
diabetic pregnancies selective induction or C.S. is

usually performed when weight is above 4,000 g.
The patients obstetric history, her progress during labor,
the adequacy of her pelvis and other evidence
suggestive of fetopelvic disproportion should be used in
determining an intervention, such as C.S.5.
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two-fold33.  Haram et al11 suggest that labor should not
be induced or C.S. performed in non-diabetic
pregnancies unless the estimated fetal weight is above
5,000 g or if the gestational age is above 42 weeks.  In
diabetic pregnancies selective induction or C.S. is

usually performed when weight is above 4,000 g.
The patients obstetric history, her progress during labor,
the adequacy of her pelvis and other evidence
suggestive of fetopelvic disproportion should be used in
determining an intervention, such as C.S.5.
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