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The normal ranges of coagulation parameters in both
term and preterm neonates differ considerably from
values later in life. Functional levels of most coagu-
lation proteins increase gradually during gestation and
after birth, reaching adult levels at around 6 months of
age or even later. In healthy neonates, concentrations
of most pro- and antithrombotic coagulation proteins
are lower than in children and adults (1).

However, the coagulation system of the newborn pro-
vides an adequate protection from bleeding or throm-
bosis in most situations, although there is an increased
risk of both entities in the perinatal period. Therefore,
clinical presentation and understanding of the age-
related developing hemostatic system are essential to
assess and treat neonates with hemorrhage.

We present two preterm babies with suspected
coagulopathy due to venous stasis following compli-
cated deliveries. This phenomenon has rarely been
described in the literature and is possibly under-
reported because it usually does not cause severe
hemorrhage.



MRI (case report 1): A) T1-ir (T1 inversion sequence):

multiple hemorrhages in the left parieto-occipital
region and extensive subdural hematomas;

B) SWI sequence (susceptibility weighted imaging):
additional blood accumulation in the sulci and ven-
tricular system, C) ADC mapping (apparent diffusion
coefficients):cortical and subcortical zones of

ischemia.




Histology of the placenta (case report 1): acute

atherosis in the basal plate with luminal thrombosis
and partial fibrinoid necrosis of the vessel wall
(H&E stain).




The first patient is a preterm girl, born at a gesta-
tional age (GA) of 340/7 weeks. Pregnancy had been
uneventful until 330/7 weeks, when intrauterine
growth restriction (IUGR) and signs of fetal hypoxia on
Doppler ultrasound examination of the umbilical artery

were detected.

Cesarean was performed one week later because of
IUGR and non-reassuring fetal heart rate tracing on
cardiotocography (CTG). Extraction was difficult and
lasted more than 15 minutes because the head was
stuck in the birth canal and had to be pushed back up.
The girl was floppy, cyanotic and required immediate
positive pressure ventilation after birth. Her skin had
a striking appearance with massively dilated superfi-
cial veins in a reticular pattern. Even with SpO, values
above 90%, the skin appeared grey and multiple

hematomas were noted.

Respiratory support was necessary in the first
30 minutes after birth. An umbilical venous catheter
(UVC) was inserted and a coagulation profile was
ordered. The blood showed no coagulation capacity
at all, fibrinogen concentration was below measurable
levels and the platelet count was 62 G/I. While ruling
out pre-analytic problems, intravenous vitamin K, fresh
frozen plasma (FFP) and fibrinogen were administered
and coagulation normalized within the next 12 hours
(Table 1). Neurological examination was remarkable
for hyperexcitation but no focal deficits. The venous



congestion resolved within the first hour of life and no

new hematomas appeared.

Shortly after admission to the neonatal intensive
care unit (NICU), cerebral ultrasound examination
revealed multiple intracerebral and subdural lesions,
which were confirmed by magnetic resonance ima-
ging (MRI) on day of life (DOL) 3 (Fig. 1). Histological
examination of the small placenta showed venous
congestion, as well as both old and new thrombi with

signs of impaired circulation (Fig. 2).

The further course was favorable and the patient
was discharged on DOL 40 at a corrected GA of 39
5/7 weeks. Neurological exam at discharge was remark-
able for increased muscle tone in the lower extremi-
ties, but was otherwise unremarkable. At 2 years of
age, there were no obvious neurological deficits, but

further follow-up was recommended.



The second patient was a boy born by Cesarean
section at 345/7 weeks due to breech presentation
with prolapsed feet and pathological CTG. His birth
weight was 2310g. When he was found to be stuck
in the birth canal, vaginal delivery was attempted but
unsuccessful, and he had to be pushed upwards. After
delivery, he needed mask ventilation and CPAP for
a short while but recovered within 2 hours. Multiple
hematomas covered the lower part of the body (Fig.
3). Based on the experience with the first case descri-
bed above, a coagulation profile was ordered and
revealed aPTT of 47 s and a fibrinogen concentration
of 0.66 g/l, but no thrombocytopenia. After the admi-
nistration of FFP and fibrinogen, follow-up laboratory
values were normal (Table 1). There were no neurologi-
cal abnormalities and a cerebral ultrasound examina-
tion was unremarkable. Histological examination of the
placenta showed lymphohistiocytic villitis but no signs

of coagulopathies.



Clinical appearance of the second patient with

extensive hematomas on the lower extremities.
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In both cases, the infants were trapped in the birth
canal, the first one in a cephalic, the second one in
a breech presentation. After birth, the first patient
presented with generalized dilatation of the veins
and severe consumption coagulopathy (Table 1) (2).
Imaging revealed an intracranial hemorrhage. In the
second patient, hematomas were restricted to the
lower part of the body, there was only mild coagulo-

pathy and no further complications.

Prolapse of limbs with consecutive hematomas are a
well-known obstetric problem. However, they gene-
rally are not associated with coagulopathies. In the
presented patients, congenital coagulopathies were
excluded, raising the question whether the coagu-
lation abnormalities were related to the complicated
deliveries. We suggest that the extensive hematomas
resulted in the consumption of platelets and coagu-
lation factors, particularly fibrinogen mimicking

disseminated intravascular coagulation (DIC).

This interpretation was shared by the hematologists,
arguing that generalized venous stasis might cause
contact between platelets and subendothelial struc-
tures resulting in activation of the coagulation cascade
leading to an excess of thrombin formation and even-

tually consumption coagulopathy.



Histology of the placenta (case report 2): mild villous

and intervillous placentitis with histiocytes and a few

lymphocytes (H&E stain).



Patient 2

after
therapy

Adult Patient 1

reference TE]
values value

Patient 2
initial
value

Patient 1

after
therapy

Platelets

(G/1) 140-400 62 87 189 168

Fibri prolonged,
ibrinogen

2.0-4.5
(9/L) not
measureable

2.04 0.66 1.67

prolonged,
0.8-1.3 not 0.9 1.5 1.3
measureable

prolonged,
25-38 not 25 47 36
measureable

aPTT (sec.)

Table 1. Platelet values and coaqulation test results

of the presented patients.
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Physiological values of coagulation parameters in pre-
term infants differ significantly from those in term
infants and older children. Particularly, coagulation
inhibitors show very low activity, while others, like
factor VIl and von Willebrand factor, may even exceed
adult values (Table 2) (3-6, 8). This might compensate
for both the low levels of coagulation proteins as well
as physiologically hypofunctional platelets, and thus
explain the relatively low risk of bleeding in healthy
neonates. Clotting tests are of little value in predicting
risk of bleeding, and evaluation of a newborn with
bleeding (or thrombosis) must take into account age-

related differences in clotting factor concentrations.

In the case of obstructed labour with an infant stuck in
the birth canal, the possibility of an acquired coagulo-
pathy should be considered. In case of severe blee-
ding, fibrinogen should be given, particularly when
fibrinogen levels are less than 1g/l. The decision to
substitute other coagulation factors and platelets
should be based on the clinical presentation and the

laboratory results.



15

Jaffray J, Young G, Ko RH. The bleeding newborn: A review of
presentation, diagnosis, and management. Semin Fetal Neona-
tal Med 2016;21:44 — 49 (Abstract)

Linderkamp O, Ozanne P, Wu PY, Meiselmann HJ. Red blood
cell aggregation in preterm and term neonates and adults.
Pediatr Res 1984;18:1356 — 1360 (Abstract)

Duppré P, Sauer H, Giannopoulou, et al. Cellular and humoral
coagulation profiles and occurrence of IVH in VLBW and ELWB
infants. Early Hum Dev 2015;91:695-700 (Abstract)

Guder WG, Nolte J. Das Laborbuch. 1st Edition 2005. Elsevier-
Verlag, Munich (no abstract available)

Mitsiakos G, Giougi E, Chatziioannidis, et al. Haemostatic pro-
file of healthy premature small for gestational age neonates.
Thromb Res 2010;126:103-106 (Abstract)

Neary E, McCallion N, Kevane B, et al. Coagulation indices in
very preterm infants from cord blood and postnatal samples. J
Thromb Haemost 2015;13:2021 - 2030 (Abstract)

Pal S, Curley A, Stanworth SJ. Interpretation of clotting tests in
the neonate. Arch Dis Child Fetal Neonatal Ed 2015;100:F270 —
F274 (Abstract)

Toulon P. Developmental hemostasis: laboratory and clinical
implications. Int J Lab Hematol 2016;38:66-77 (Abstract)


https://www.ncbi.nlm.nih.gov/pubmed/26778526
https://www.ncbi.nlm.nih.gov/pubmed/6522151
https://www.ncbi.nlm.nih.gov/pubmed/26529174
https://www.ncbi.nlm.nih.gov/pubmed/20542543
https://www.ncbi.nlm.nih.gov/pubmed/26334448
https://www.ncbi.nlm.nih.gov/pubmed/25414486
https://www.ncbi.nlm.nih.gov/pubmed/27426861

SUPPORTED BY

CONTACT

v/ VIFOR
PHARMA

Swiss Society of Neonatology
www.neonet.ch

webmaster@neonet.ch

concept & design by mesch.ch



