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Treatment of fetal growth restriction.
Kazuo Maeda1*, Masaji Utsu2
1
2

Honorary Professor, Department of Obstetrics and Gynecology, Tottori University Medical School, Yonago, Japan
Department of Obstetrics and Gynecology, Mikatahara Hospital, Hamamatsu, Japan

Abstract
Aim: Intrauteine treatment of fetal growth restriction (FGR).
Method: The mechanism to decrease villous transfer of nutrition followed by fetal asphyxia.
Fetal was studied, and detected fibrin deposit in the placenta by the high gray level histogram
width (GLHW) tissue characterization higher than normal placenta, then the fibrin deposit was
soluted by maternal heparin injection in 17-31 gestational weeks.
Results: High GLHW reduced and estimated fetal weight increased to normal levels after heparin
treatment. Normal neonate without asphyxia was born by caesarean delivery at 38 weeks.
Discussion: Also a fetus died after placental infarction caused by preeclampsia, which will be
treated by the perioheral arterial anti-sympathicotonic therapy. Genetic FGR may receive
genetic therapy in the future.
Conclusion: Heparin treatment was effective to treat FGR caused by placental fibrin deposit.
Other FGRs may be treated by their causative therapy.
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Introduction
Retarded fetal growth should be treated in the uterus. Placental
intervillous space fibrin deposit was a cause of FGR, showing
estimated fetal weight decrease, and fetal asphyxia, which was
the loss of variability and FHR decelerations within some weeks
after the loss of FHR acceleration, resulting infantal demise [1].
A case of placental fibrin deposit was diagnosed by the high gray
level histogram width (GLHW) value in the second trimester of
pregnancy, then the mother was treated with heparin to solve
fibrin deposit [2].

Research Methodology
(GLHW) as clinical ultrasonic tissue characterization
As past ultrasonic tissue characterizations used particular
computer and software, thus, its clinical application was
difficult. Maeda [2] analyzed common gray level histogram of
ultrasonic B-mode devices in 1 cm2 region of interest (ROI),
where the histogram base width was divided by full gray
scale of the histogram achieving GLHW value (%) (Figure
1). The GLHW of RMI 412 ultrasound phantom (Radiation
Measurement Inc. Middleton, WI, USA) was studied, where
the GLHW did not change when B-mode gain was controlled,
while it was enlarged when the image contrast was high, thus,
the GLHW was determined at the lowest image contrast. The
phantom GLHW value was constant in various B-mode devices
including a 3D machine. Clinical GLHW value was calculated
manually, while it was automated by “%W” index in Aloka
B-mode histogram, of which value was the same as manual
determination [2].
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Figure 1. 1 cm2 ROI was analysed to form gray level histogram, and
GLHW was “W / F” (%).

Fibrin deposit in placental intervillous space
Placental intervillous spatial blood flow was decreased by
the deposited fibrin (Figure 2), then active transfer of villous
function was restricted reducing nutritive materials, e,g.
glucose and amino-acid to the fetus, reducing fetal weight,
and restricting fetal growth, then plain villi transfer function of
oxygen decreased developing fetal asphyxia after FGR, which
lossed FHR acceleration against fetal movement forming nonreactive FHR in the actocardiogram (ACG) record, then severe
fetal asphyxia and neonatal death appeared within some weeks
after the loss of acceleration [1].
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Figure 2. Microscopic view of a case of placental intervillous fibrin
deposit. HE 200x.

Fetal and neonatal outcome was ominous in FGR due to fetal
asphyxia, while the FGR cases of normal FHR acceleration
developed neither asphyxia nor fetal/neonatal damage [1].
Therefore, the reduction of placental fibrin deposit was
intending normal fetal growth and preventing fetal/neonatal
asphyxia with the reduction of placental fibrin deposit by
maternal administration of heparin [2].

Diagnosis and treatment of placental fibrin deposit
Placental B-mode image was white and the GLHW was as high
as 43% in the case of second trimester FGR in 17 weeks of
pregnancy, which was higher than normal placental GLHW
(Figure 3) [2]. As cardiolipine antigen of the pregnant woman
was positive, the fibrin deposit was confirmed in the intervillous
space, and the fibrin was solved by the drip infusion of 5000 U
heparin every day in 17-31 weeks of pregnancy.

Results
The GLHW decreased to 32% in 22 weeks of pregnancy, which
was normal placental GLHW in 30 weeks (Figure 3), increasing
estimated fetal weight to normal level, and a normal newborn
without asphyxia was achieved in 38 weeks of pregnancy by
C-delivery, because the fetus was very important baby.

FGR in pre-eclampsia
The author experienced a case of FGR followed by fetal
death in a case of preeclampsia with placental infarction
in 1960s, where the preeclampsia would be caused by the
excitation of sympathetic nerve by the enlarging pregnant
uterus [3-7]. Hypertension, proteinuria, arterial constriction,
damages of various organs and fetus might be caused by the
preeclampsia, i.e. placental maternal blood supply would
be restricted by the uterine arterial constriction [9] due
to the sympathicotony, inducing placental degeneration
and infarction, where oxygen supply reduced to the fetus,
resulting FGR, fetal asphyxia and death. Such high-risk fetus
is cured by caesarean delivery from fetal asphyxia detected
by FHR monitoring at present.
High uterine arterial resistance is detected by the loss of enddiastolic flow and reverse flow in pulsed Doppler uterine arterial
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Figure 3. The growth restricted fetus was treated by maternal drip
infusion of heparin Na in 17 to 31 weeks of pregnancy, where the
GLHW value reduced and estimated fetal weight increased to normal
levels. Finally normal neonate was achieved in 38 weeks by C-section.

flow resulting high resistance index, preceeding fetal asphyxia
and postnatal neurological sequels at present [7].

Treatment of pre-eclampsia
Therefore, sympathetic excitation should be reduced by improve
both maternal and fetal outcomes in preeclampsia 1) Stimulation
of parasympathetic center, however: the method is unknown. 2)
Use of parasympathetic drug, while the effect is unknown. 3)
Uterus-brain nerve anesthesia by vaginal submucosal injection
of anesthetics, while the effect is transient. 4) Surgically cut
the uterus-brain nerve: it is contraindicated, because the nerve
is physiologically important, e.g. regular labor contraction is
formed by the positive feed-back loop including the nerve [8].
Therefore, medical treatment with antisympathetic agent should
be invented in the future [9].

Discussion
There will be various causes of FGR, including hyponutrition
of pregnant women. Maternal diseases also caused FGR. Fetal
anomaly and diseases developed FGR; fetal congenital heart
disease caused FGR due to deficient umbilical cord circulation.
FGR was common in trisomy fetus. Thus, there may be some
strategies to increase fetal growth. As the FGR fetus died in
the previous pregnancy of the same mother without heparin
therapy, an FGR suspectedly caused by placental fibrin deposit
by ultrasound image and high GLHW [2], intrauterine treatment
would be tried by fibrin solving heparin therapy, monitoring
GLHW, estimated fetal weight and FHR.
Genetic fetal diseases usually develop symmetric FGR.
Anomalous fetuses, e.g. 13, 18 and 21 trisomies are usually
received symptomatic but not causative treatment; therefore,
chromosomal engineering [10] and gene editing [11] will be
studied for the treatment of genetic diseases in the future.

Conclusion
The FGR was treated solving fibrin deposit in placental intervillous
space, which was detected by GLHW tissue characterization;
Sympathetic nerve sedation will be the treatment of FGR in
preeclampsia, and genetic disorders in the future.
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