
Jim Baun OB/GYN Sonography Review

Fetal Complications 139

Intrauterine growth restriction
(retardation) (iugr)

IUGR is a general term that applies to a wide spectrum of fetal physiologic conditions
that result in an infant weighing below the 10th percentile. The causes are many and
varied but most are related to the conditions of the uterus, placenta, amniotic fluid
volume and placental transfer rate. Decrease in uterine plasma volume is thought to be
a major physiologic factor in IUGR. When the developing fetus does not receive
enough nutrition to provide for normal metabolic needs, growth slows. Conditions which
may affect plasma volume include:

MATERNAL
poor nutritional status
smoking
multiple gestation
drug abuse
TORCH infections
alcohol abuse
severe anemia
diabetes
chronic renal disease
Rh sensitization
severe chronic asthma
under 17 and over 35 years
heart disease
high altitude

PLACENTA
placental infarcts and hemangiomas
small placenta
single umbilical artery
abruptio placentae
placental insufficiency

FETAL
intrauterine infection
genetic defects
chromosomal defects
microcephaly

Growth retarded infants are born with diminished stores of fat and glycogen and they
are likely to be hypoglycemic. Nutritional support is needed until the infant increases
glycogen and fat deposits.
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CLINICAL SIGNS:
small for dates
history of maternal medical condition associated with IUGR

Symmetrical iugr (25%)
The etiology of symmetric IUGR is usually genetic. Since the condition begins earlier in
gestation, fetal growth is universally stunted.

SONOGRAPHIC FINDINGS:
all measurements more than 2 weeks below expected gestational age. Must

have FIRM date of LMP
transcerebellar diameter consistent with dates when other parameters are

less than expected
mature placenta earlier than expected
oligohydramnios
low biophysical profile

Asymmetrical iugr (75%)
Occurs in the last 8 to 10 weeks of pregnancy and accounts for approximately 75% of
cases. Hemodynamic patterns in the fetus assure that the brain receives the most
nutrient rich blood first and provides "brain sparing" in cases of IUGR. As a result, there
is an asymmetry between the head size and abdominal size.

SONOGRAPHIC FINDINGS
asymmetry of head to body ratio (HC/AC) > 2 SD
AC measuring more than 2 weeks behind HC
many complex formulas exist for sonographically diagnosing IUGR
oligohydramnios
advance maturity of the placenta

DOPPLER EVALUATION
A great deal of information in the use of Doppler ultrasound in Obstetrics has been
published over the last several years. Unfortunately, no one technique has proven
to be diagnostic of IUGR and all have a very low predictive value (20-40%) When
Doppler findings suggest an abnormality, additional prenatal monitoring, such as
biophysical profile and/or non-stress testing, should be done. While many protocols
interrogating a wide variety of fetal arteries have been studied, measurements of
umbilical artery resistance are most widely accepted.

UMBILICAL ARTERY:
progressive decrease in resistivity during the course of pregnancy is

normal
RI > 3
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systolic/diastolic ratio > 2 = abnormal (after 30 weeks)
should be measured in free-floating loop near the placenta

Erythroblastosis fetalis
Destruction of fetal RBC's by maternal antibodies with subsequent fetal or neonatal
complications. Causes include:

Rh incompatibility
ABO incompatibility
Isoimmune diseases
Other minor blood group incompatibilities

CLINICAL MANIFESTATIONS:
Congestive heart failure (CHF)
Fetal death
Hydrops fetalis

Hydrops fetalis
Hydrops fetalis is defined as excessive fluid accumulation in fetal tissue and body
cavities. Typically, there is diffuse interstitial edema, pleural and pericardial effusions
and ascites. There are two types:

IMMUNE HYDROPS
Caused by Rh (rhesus) incompatibility also known as Rh isoimmunization.
Pathophysiology is as follows:

Fetus = Rh +
Mother = Rh - and has been sensitized by a prior pregnancy
Maternal antibodies perceive fetal antigens as invaders and attack and
destroy them
Fetal red blood cells are destroyed (erythroblastosis fetalis)
Fetal fluid overload occurs (hydrops)

NON-IMMUNE HYDROPS
Caused by any condition which affects the normal fluid balance in the fetal body.
Some causes include:

fetal cardiovascular conditions
fetal GU anomalies

Normal lowly resistive flow in
the umbilical artery.

High resistivity in the umbilical
artery as evidence by absence
of flow in during diastole.
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TORCH infections
obstructive vascular problems (non-lethal umbilical vein thrombosis)
cord/placental abnormalities
fetal malformation syndromes
cystic adenomatoid malformation
fetal neoplasms
chromosomal abnormalities
maternal diabetes ot toxemia

SONOGRAPHIC FINDINGS
pericardial effusions (EARLIEST SIGN)
poly or oligohydramnios
ascites, pleural effusions
subcutaneous edema ( > 5mm)
hepatosplenomegaly
cardiomegaly
dilated umbilical vein
abnormally thickened placenta ( > 4 cm)

PERCUTANEOUS UMBILICAL BLOOD SAMPLING (PUBS)
Sonography plays a role in performing both diagnostic and therapeutic procedures
that involve catheterizing the umbilical cord. By locating and guiding a thin gauge
needle into the umbilical vein, samples of blood can be taken and antibody titers can
be directly determined. When performed early enough in pregnancy, more
expensive and risky procedures can be avoided later on. Transfusion of blood into
the umbilical cord can also be monitored with realtime sonography. Isoimmunized
patients are successfully treated with this new procedure.

Fetal demise
During the 2nd and 3rd trimesters, the sonographic appearance of fetal demise is
dependent upon when, after demise, the fetus is examined.

Pericardial effusion
and chest wall edema

Ascites, meconium
peritonitis and abdominal
wall edema

Severe soft tissue
edema, oligohydramnios
and large placenta
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Distant Sonographic Findings include:
absent cardiac activity
exagerated fetal position
air in pulmonary vessels or abdomen (Robert's sign)
overlapping skull bones (Spaulding's radiographic sign)
fetal maceration

Robert’s sign Spalding’s sign


