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Patient Report

T

he patient was a 39-dayold white male who presented to a neighboring
hospital with difficulty breathing,
increasing irritability, and pallor.
He was born at term via spontaneous vaginal delivery. The parents elected to have the delivery
at home. The nurse midwife arrived approximately 10 minutes
after delivery and the umbilical
cord was clamped at that time.
He did not receive prophylactic
vitamin K and he was exclusively
breastfed. In the referring hospital emergency center, a sepsis
workup was done because of lowgrade fever of 38°C and respiratory distress. The initial laborator y investigation showed
anemia with a hemoglobin level
of 8.6 g/dL, platelet count of
612,000/mm3, and white blood
cell (WBC) count of 21,200/mm3.
The spinal fluid showed WBC
3/mm3, red blood cells 55/mm3,
glucose 95 mg/dL, and protein
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39 mg/dL. A chest radiograph
showed a widened mediastinum.
Cefotaxime and ampicillin were
administered after culture specimens were obtained and the patient was transferred to our pediatric intensive care unit. The
infant was in considerable respirator y distress, ver y pale, and
grunting. Capillar y blood gas
showed a pH 7.12, p C O 2 71
mmHg (9.5 kPa), pO2 38 mmHg
(5.1 kPa), which is consistent
with acute respirator y acidosis
caused by central airway obstruction. The patient was intubated
and mechanically ventilated with
normalization of blood gases. An
echocardiogram demonstrated a
structurally normal heart with a
patent foramen ovale and a large
anterior heterogeneous nonvascular mass in the location of the
thymus, compressing the right
ventricle and the main pulmonar y ar ter y. Coagulation
studies were done because blood
was oozing from the lumbar
puncture (LP) site, peripheral
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puncture sites, as well as his
gums. Prothrombin time (PT)
was greater than 100 seconds,
par tial thomboplastin time
(PTT) was greater than 100 seconds, fibrinogen 408 mg/dL,
and D-dimer assay was less than
0.25 µg/mL.

Diagnosis: Late Onset
Vitamin K Deficiency
Bleeding
Hospital Course
A diagnosis of late-onset vitamin K def iciency bleeding
(VKDB) was made and he was
treated with 1 mg of intravenous
vitamin K, and fresh-frozen
plasma. The bleeding from the
puncture sites stopped and the
PT and PTT normalized to 9.7
and 27.9 seconds, respectively, 9
hours later. Chest computed tomography (CT) demonstrated a
non-enhancing heterogeneous
low-density mass in the anterior
mediastinum consistent with
acute thymic hemorrhage and
compressing the airways (Figure
1). We decided to monitor the
progression of the thymic mass by
serial chest ultrasound (Figure 2).
A repeat chest ultrasound 6 days
later showed a decrease in the size
of the mass with a liquefied central area giving further evidence
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Figure 1. CT of the chest demonstrates a large non-enhancing, heterogeneous mass compressing the airway distal to the carina.

Figure 2. Ultrasound with Doppler flow of the chest reveals a 5.5 × 3.7 × 3.3 cm heterogeneous,
non-vascular mass in the area of the thymus.

of an acute hemorrhage. CT of
the head was normal without intracranial bleeding. Magnetic resonance imaging of the spine was
nor mal and did not show an
epidural hematoma at the site of
the LP.
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The respirator y failure improved and the endotracheal tube
was removed 2 days after admission. The PT and PTT remained
normal. He was discharged home
after 5 days. Repeat chest ultrasound was normal after 1 month.

Commentary
Late-onset VKDB in infancy,
formerly named hemorrhagic disease of the newborn, is caused by
severe vitamin K deficiency between 2 weeks and 6 months of
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age. It usually presents with intracranial hemorrhage. Neonatal
prophylactic administration of intramuscular vitamin K prevents
the development of late-onset
VKDB except in severe malabsorptive disorders and cholestasis.
Acute thymic hemorrhage is exceedingly rare, and to our knowledge, it has been described previously in only 2 infants with
late-onset VKDB.1,2
Vitamin K deficiency bleeding
in infancy is divided into early onset, classic, and late-onset VKDB.
Early onset is very rare and is most
often caused by maternal medications that interfere with vitamin K
including warfarin, phenobarbital, phenytoin, rifampin, and isoniazid. Prophylactic vitamin K administration may not prevent
early onset VKDB. Classic VKDB
occurs between 2 and 7 days of
age and is caused by a normally
occurring decrease in vitamin
K–dependent factors (II, VII, IX,
and X) to as low as 30% by 48 to
72 hours of life. Poor placental
transfer of vitamin K and the lack
of bacterial flora in the neonatal
intestines, which is responsible
for the synthesis of vitamin K, are
thought to cause this transient deficiency.3 It is estimated that classic VKDB may develop in 0.25%
to 1.7% of infants who did not receive vitamin K prophylaxis.4 Prophylaxis with either IM or oral vitamin K, even with a dose as small
as 25 µg, prevents classic VKDB.3
Late-onset VKDB has a peak incidence between the 2nd week and
6th month of life. It occurs primarily in exclusively breast-fed infants who have received no or inadequate vitamin K prophylaxis,
or in infants with cholestatic jaundice and intestinal malabsorption
such as biliary atresia, alpha-1-antitrypsin deficiency, or cystic fibrosis.4 Human breast milk contains 2.1 µg/L of vitamin K while
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commercial infant formulas have
approximately 11.5 µg/L. Therefore a breast-fed infant consumes
less than 1 (g of vitamin K per day.
It is estimated that the incidence
of late-onset VKDB, in the absence of vitamin K prophylaxis, is
40–100 per million live births.5
Despite this apparent low incidence, late-onset VKDB has a
poor prognosis because most of
the infants present with intracranial hemorrhage leading to death
or severe neurologic damage.
Late-onset VKDB can be prevented with a single 1-mg IM vitamin K prophylaxis or repeated
oral vitamin K prophylaxis at
birth, 1 week, and 2–4 weeks, but
not with a single oral dose of vitamin K after birth.4,5
Acute thymic hemorrhage is
exceedingly rare in the neonate.
A Medline search revealed 6 case
reports.1,2,6-9 Two of the cases presented immediately after delivery
and were caused by early onset
VKDB.7,8 Both received IM vitamin K prophylaxis. Two other
cases, as in ours, were caused by
late-onset VKDB.1,2 One received
“the usual prophylactic dose of vitamin K1.” He was a premature infant born at 36 weeks gestation
and weight 2200 g at birth. Acute
thymic hemorrhage typically presents with acute severe respiratory
distress, anemia, and a widened
mediastinum on chest radiography. The condition can be fatal.7
Chest ultrasound is helpful in diagnosing and following the progression of the bleeding, it typically shows a nonvascular anterior
mediastinal mass with a heterogeneous echostructure.1,2 Mediastinal tumors are usually vascular on
Doppler examination.
Infants born at US hospitals
receive 1 mg IM vitamin K after
birth. Parents who opt for “natural” delivery at home may decide
not to give vitamin K and are

likely to exclusively breastfeed
their infants as part of the natural
experience. This clearly increases
the risk of classic and late-onset
VKDB. There has been some controversies concerning vitamin K
prophylaxis since the reports by
Golding in the early 1990s. 10,11
Golding and colleagues reported
an unexpected association between IM vitamin K prophylaxis
and childhood cancer, especially
leukemia. They did not find an association between oral vitamin K
prophylaxis and childhood cancer and they recommended the
use of oral vitamin K prophylaxis.
Plasma concentrations of vitamin
K after 1 mg IM injection are
more than 10,000 times the endogenous level.5 It was feared that
such high vitamin K levels might
explain that unexpected finding.
Other population-based case-control studies suggested that the association between administration
of IM vitamin K prophylaxis and
leukemia was not likely.12 Recent
conclusions are that while small
effects cannot be entirely ruled
out, there is no convincing evidence that IM vitamin K increases
the risk of childhood leukemia.13
The American Academy of Pediatrics (AAP) issued a policy statement in 1993 questioning the
data of Golding and suggesting
that the apparent increase in
acute leukemia was spurious. 4
The AAP stated that there was no
evidence of an increase of childhood leukemia since 1947, well
before IM vitamin K was first recommended for US children in
1961. The AAP recommended
that vitamin K should be given to
all newborn as a single IM dose of
0.5 to 1 mg.4 We believe that the
acute life-threatening thymic hemorrhage in our patient would
have been prevented if he received the recommended IM vitamin K prophylaxis.

CLINICAL PEDIATRICS

501

Thomas, Gebara
REFERENCES
1. Lemaitre L, Leclerc F, Dubos J, et al.
Thymic hemorrhage: a cause of acute
symptomatic mediastinal widening in
an infant with late haemorrhagic disease. Sonographic findings. Pediatr
Radiol. 1989;19:128-129.
2. Urvoas E, Pariente D, Rousset A, et al.
Ultrasound diagnosis of thymic hemorrhage in an infant with late-onset
hemorrhagic disease. Pediatr Radiol.
1994;24:96-97.

502

newborn. Pediatrics. 1993;91:10011003.
5. Von Kries R. Neonatal vitamin K prophylaxis: the Gordian knot still awaits
untying. BMJ. 1998;316:161-162.
6. Sieger L, Higgins GR, Van Adelsberg
S, et al. Acute thymic hemorrhage. An
unusual cause of respiratory distress in
infancy. Am J Dis Child. 1974;128:86-87.
7. Wooley MM, Isaacs H Jr, Lindesmith
G, et al. Spontaneous thymic hemorrhage in the neonate: report of two
cases. J Pediatr Surg. 1974;9:231-233.

3. McLoughlin TM, Greilich PE. Preexisting hemostatic defects and bleeding disorders. In: Lake CL, Moore RA,
eds. Blood. Raven, New York: 1995:2570.

8. Walsh SV, Cooke R, Mortimer G, et al.
Massive thymic hemor rhage in a
neonate: an entity revisited. J Pediatr
Surg. 1996;31:1315-1317.

4. American Academy of Pediatrics Vitamin K Ad Hoc Task Force. Controversies concerning vitamin K and the

9. Bees NR, Richards SW, Fearne C, et al.
Neonatal thymic haemorrhage. Br J
Radiol. 1997;70:210-212.

CLINICAL PEDIATRICS

10. Golding J, Paterson M, Kinlen LJ. Factors associated with childhood cancer
in a national cohort study. Br J Cancer.
1990;62:304-308.
11. Golding J, Greenwood R, Birminham
K, et al. Childhood cancer, intramuscular vitamin K, and pethidine given
during labour. BMJ. 1992;305:341346.
12. McKinney PA, Juszczak E, Findlay E,
et al. Case-control study of childhood leukemia and cancer in Scotland: findings for neonatal intramuscular vitamin K. BMJ. 1998;316:
189-193.
13. Roman E, Fear NT, Ansell P, et al. Vitamin K and childhood cancer: analysis of individual patient data from six
case-control studies. Br J Cancer.
2002;7:63-69.

JUNE 2004

