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Abstract

Vitamin K deficiency in pregnant women causes intracranial hemorrhage (ICH) in fetuses. Fetal ICH fre-
quently causes life-threatening and persistent neurological damage. However, indicators for preventing fetal
ICH are not established. Two pregnant women developed long-term eating disorders caused by psychosis.
They were administered intravenous fluid and vitamin supplementation, excluding vitamin K. The intracra-
nial low-hypoechoic area on fetal ultrasound was suggestive of fetal ICH due to vitamin K deficiency. Their
neonates showed severe developmental delay. Laboratory analysis revealed a normal prothrombin time, but
elevated protein induced by vitamin K absence II. Pregnant women who have eating disorders more than
3 weeks could develop fetal ICH due to maternal subclinical vitamin K deficiency. Illness duration and pro-
tein induced by vitamin K absence II of pregnant woman may be indicators for vitamin K administration to
prevent fetal intracranial hemorrhage.
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Introduction

Fetal intracranial hemorrhage (ICH) is caused by
thrombocytopenia purpura, coagulation disorder,
trauma, drug use and vitamin K deficiency in preg-
nant women.1 Placental transfer of vitamin K is poor;
thus, vitamin K concentration in the cord blood is
about 1/30 of the maternal plasma.2,3 Particularly,
neonates have a risk of vitamin K deficiency bleeding
because they have immature intestinal flora and
human milk is a poor vitamin source. This could lead
to death or severe developmental delay once ICH
occurs; hence, newborns should receive vitamin K
prophylaxis.
In Japan, pregnant women taking drugs inhibiting

vitamin K metabolism or intestinal absorption are
recommended to take vitamin K from 36 gestational
weeks until labor onset. Vitamin K deficiency can

develop to fetal ICH before 36 gestational weeks.4–9

Fetal ICH is rare; however, it is life threatening and per-
sistent neurological damage is frequent in survivors.1,10

Eating disorders in pregnant women are risk factors for
vitamin K deficiency; they are often associated with
hyperemesis, but they usually do not develop to fetal
ICH. However, indicators for preventing fetal ICH have
not been established. Here, we describe two cases of
fetal ICH due to maternal subclinical vitamin K defi-
ciency. Informed consent was obtained from the par-
ents for publication of this case report.

Case Report
Case 1

A 27-year-old woman (gravida 5, para 2) was admit-
ted to our hospital with a complaint of eating
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disorders at 10 gestational weeks. Her first pregnancy
resulted in a stillborn due to placental abruption at
25 weeks. During her second pregnancy, she gave
birth at 37 weeks. Her third pregnancy was a sponta-
neous abortion. She had artificial abortions during her
fourth and fifth pregnancies due to a mental health
condition. A psychiatrist diagnosed her with somato-
form disorder at age 25. She was administered intra-
venous fluid, which contained standard commercial
combinations of vitamins B1, B6, B12 and C from
10 gestational weeks, excluding vitamin K. Her
weight was 60 kg at 10 weeks but decreased to 44 kg
at 26 weeks. Fetal biparietal diameter (BPD) was
62.6 mm (−0.6 standard deviation [SD]) at 26w 0d,
suddenly increased to 73.2 mm (+2.0 SD) and bilateral
intracranial low hypoechoic areas were shown in a
fetal ultrasound at 26w 5d (Fig. 1). Her mental state
worsened, thus an emergency cesarean section was
performed at 29 weeks. The following are the charac-
teristics of the female neonate at birth: weight, 766 g
(0.4 percentile); length, 32.0 cm (0.5 percentile); head
circumference, 25.2 cm (24.8 percentile); and Apgar
score, 1 and 6 at 1 and 5 min, respectively. The neo-
nate was immediately intubated and started on
mechanical ventilation. Brain ultrasound at birth
showed bilateral hypoechoic space, suggestive of sub-
dural hemorrhage (SDH). Laboratory analysis
revealed the following: hemoglobin, 7.7 g/dL; hemat-
ocrit, 27.5%; platelet count, 391 000/μL; international
normalized ratio of prothrombin time (PT-INR), 2.64;

activated partial thrombin time, greater than 300 s;
fibrinogen, 138 mg/dL; and protein induced by vita-
min K absence II (PIVKA-II), 19 267 mAU/L (refer-
ence: <40). PIVKA-II was elevated owing to vitamin
K deficiency. Since PT-INR improved to 1.45 after
vitamin K injection, the neonate was diagnosed as
having fetal ICH due to vitamin K deficiency. Red
blood cell and fresh frozen plasma (FFP) transfusions
were performed. We transfused FFP until day 3 and
vitamin K was administered and decreased gradually
until day 33. The intracranial hematoma disappeared
at day 30. Coagulation test results of the neonate were
normal after discontinuation of vitamin K and FFP.
Postoperative coagulation test results of the mother

revealed normal PT-INR (0.86) and elevated PIVKA-II
(73 mAU/mL). Thrombocytopenia or other abnormal
findings were not observed. She had no history of
trauma during pregnancy and was not taking drugs
that inhibit vitamin K metabolism. Her eating disor-
der was caused by a somatoform disorder, which
improved during the post-partum period.
The neonate survived, but had severe neurological

sequel. At age 3, the child’s developmental quotient
was evaluated using the Kyoto Scale of Psychological
Development with a resulting score of 57, which was
categorized as severe developmental delay. Head
magnetic resonance imaging (MRI) at 4 years showed
no abnormality other than mild ventricular
enlargement.

Case 2

A 31-year-old woman (2 gravida, 0 para) was diag-
nosed as having attention deficit hyperactivity disor-
der and anxiety disorder. She had an artificial
abortion on her first pregnancy due to social reasons.
Initially, she was admitted to a different hospital due
to episodes of vomiting at seven gestational weeks
and was administered intravenous fluid containing
vitamins B1 and B6, excluding vitamin K. She also had
an eating disorder; she was 70 kg at seven gestational
weeks but weighed 59 kg at 28 weeks. BPD was
64.4 mm (+0.9 SD) at 25w 0d, suddenly increased to
75.2 mm (+2.7 SD) and the fetal ultrasound scans
showed bilateral intracranial low hypoechoic lesions,
suggestive of ICH, at 26w 5d (Fig. 2). She was then
transferred to our hospital at 28w 6d. Laboratory tests
revealed that no thrombocytopenia, normal PT-INR
(1.08), elevated PIVKA-II (1391 mAU/mL), and
decreased vitamin K (<0.05 ng/mL; reference:
0.15–1.25), suggestive of vitamin K deficiency. She
had no history of trauma during pregnancy and was

Figure 1 Transverse sonogram showed enlarged bipar-
ietal diameter at 26 weeks. Arrows indicate subdural
hemorrhage.
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not taking drugs that inhibit vitamin K metabolism.
She was administered vitamin K, but BPD increased
to 93.4 mm (+6.1 SD). Fetal cardiotocography showed
a sinusoidal pattern; therefore, emergency cesarean
section was performed.
The female neonate had the following characteris-

tics at birth: birth weight, 1346 g (74.2 percentile);
height, 38.5 cm (62.1 percentile); head circumference,
31.1 cm (99.9 percentile); and Apgar score, 1 and 5 at
1 and 5 min, respectively. She was immediately intu-
bated and started on mechanical ventilation. Blood
analysis of the neonate revealed the following: hemo-
globin, 3.3 g/dL; hematocrit, 12.0%; platelet count,
204 000/μL; PT-INR, 1.92; activated partial thrombin
time, 83.5 s; fibrinogen, 196 mg/dL; and PIVKA-II,
58 924 mAU/L. Brain ultrasound showed bilateral
low echoic lesions, suggestive of SDH. She was diag-
nosed as having fetal ICH due to vitamin K defi-
ciency. As the neonate’s anemia was severe with ICH,
red blood cell and FFP transfusions were performed.
We transfused FFP until day 10; vitamin K was
administered and decreased gradually until day 15.
The intracranial hematoma disappeared at day 20.
Coagulation tests showed normal results after vitamin
K and FFP discontinuation. At age 10 months, head
computed tomography showed multifocal ischemic
brain necrosis, and she had spasticity.
The mother’s frequent episodes of vomiting, caused

by anxiety disorders during pregnancy, improved
post-partum.

Discussion

Our two cases with complications of fetal ICH had
no hemorrhagic symptoms; their blood analysis
revealed normal PT and elevated PIVKA-II. Preg-
nant women with long-term eating disorders could
develop fetal ICH due to maternal subclinical vita-
min K deficiency.

Moreover, six pregnant women with fetal ICH due
to maternal vitamin K deficiency have been reported
in the literature (Table 1).4–9 The causes of vitamin K
deficiency were Crohn disease (one patient) and eat-
ing disorders (seven patients; after bariatric surgery in
one, hyperemesis gravidarum in two, magnesium sul-
fate in one, esophageal hiatal hernia in one, anxiety
disorders in one, and somatoform disorders in one).
Among these eight women, only two of six had pro-
longed PT; however, five of five patients whose
PIVKA-II was measured had elevated PIVKA-II
levels. A diagnosis of vitamin K deficiency is consid-
ered in patients with prolonged PT in the presence of
normal platelet count and normal fibrinogen level.
The most useful confirmatory test is the restoration of
normal PT by vitamin K administration.3 PT becomes
prolonged only when prothrombin concentration
drops about 50% less of the normal value; thus PT is
insensitive for determining subclinical vitamin K defi-
ciencies.2 In contrast, PIVKA-II is a functional marker
of vitamin K deficiency,2 and is proven to be useful in
detecting subclinical vitamin K deficiency in neo-
nates2 and fetal ICH due to vitamin K deficiency in
pregnant women.

Our two cases lost weight because of their mental
health conditions, and received intravenous alimenta-
tion and vitamin supplementation, but excluding vita-
min K. Pregnant women using drugs that inhibit
vitamin K metabolism and intestinal absorption or
those on long-term total parenteral nutrition are at
high risk for vitamin K deficiency; thus, they should
take 90 μg/day of vitamin K.11 Evaluation of suffi-
cient levels of vitamin K in pregnant women with eat-
ing disorders is necessary. In addition, periodic
ultrasound examinations are needed for these women
to early detect fetal ICH.

Fetal ICH often results in neurologic impairment
even if fetal ICH improved before birth8; thus, pre-
vention of fetal ICH is necessary. Fetal ICH may be
prevented through vitamin K supplementation to
pregnant women, but its interval and dosage have
not been established. Excessive administration of vita-
min K may be detrimental to fetuses.11

Figure 2 Transverse sonogram showed enlarged bipar-
ietal diameter at 26 weeks. Arrows indicate subdural
hemorrhage.
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Eating disorders and vomiting in pregnant women
are commonly associated with hyperemesis, but they
usually do not develop to fetal ICH. In previous
reports of vitamin K deficiency caused fetal ICH,4–9

maternal eating disorder or reduced intestinal absorp-
tion of vitamin K lasted for more than 3 weeks. Preg-
nant women with eating disorders more than 3 weeks
could develop fetal ICH due to maternal subclinical
vitamin K deficiency. Illness duration and PIVKA-II
may be indicators for vitamin K administration and
predictors of fetal ICH.
Fetal ICH due to maternal vitamin K deficiency

might have higher proportion of SDH than other
causes1 (Table 1). The reason is uncertain. SDH in the
neonatal period is most commonly a traumatic lesion.
In maternal vitamin K deficiency, fetal ICH may
develop even if tiny trauma occurs.
In pregnant women with long-term eating disor-

ders, fetal ICH may occur due to maternal subclinical
vitamin K deficiency. If pregnant women have a high
risk of vitamin K deficiency, PIVKA-II and illness
duration may be indicators for vitamin K administra-
tion to prevent fetal ICH.

Disclosure

None.
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