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A Preterm Infant with Hypovolemic Shock: Should
Infants be Examined Twice or is Once Enough?
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ABSTRACT
Shock in newborns and preterm infants carries significant morbidity and mortality risks unless there is early recognition and adequate
treatment. Signs may only be identified in the late decompensated phase with lactic acidosis, cellular disruption, and irreversible multiorgan
damage. In neonates, the etiopathological origin is unique, particularly in extremely preterm infants with a complicated postnatal transition
phase, an immature myocardium, and high peripheral systemic resistance. Hypovolemic shock shortly after birth is uncommon and may
complicate fetomaternal or fetoplacental transfusion, abruptio placenta, intracranial hemorrhage, or capillary leak syndrome. Without a blood
loss history, secondary clinical assessment may reveal the underlying etiology and facilitate targeted interventions.
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Introduction

Case Report

An extreme preterm female infant was born via
cesarean section at 25 weeks of gestation to a 25-year-old
primigravida woman. The neonate was resuscitated initially
with non-invasive Neopuff positive pressure ventilation and
eventually by intubation owing to the poor respiratory drive
and bradycardia. The Apgar scores were 3 and 7 at 1 minute
and 5 minutes, respectively. The infant was born with a
birthweight of 710 g (40th percentile); a length of 31.5 cm
(34th percentile); and an occipitofrontal circumference of
21.6 cm (17th percentile). On admission, the infant exhibited
swelling in the occipital region, which was identified as caput
succedaneum; mild hypotonia; and poor tissue perfusion.
Cardiovascular examination revealed normal heart sounds
and hyperdynamic precordium. The results of abdominal
examination were normal, and no organomegaly was noted.
Chest examination showed adequate bilateral air entry and
mild subcostal recession on mechanical ventilation support.

She was connected to a mechanical ventilator with
initial venous blood gas analysis revealing severe metabolic
acidosis; pH, 7,001; pCO2, 62 mmHg; HCO3, 14.6 mmol/L;
base excess, -14.8 mmol/L; lactic acid, 10.3 mmol/L;
hemoglobin, 9.6 g/dL; glucose, 82 mg/dL; Na, 134 mmol/L;
and K, 4.8 mmol/L. The infant’s heart rate ranged between
150-180 bpm, and oxygen saturation ranged from 85 to
93% on respiratory support with desaturations, and blood
pressure was initially unrecordable. A normal saline bolus
was administered, a full sepsis screen was initiated, and
the infant was administered ampicillin and gentamicin
for presumed sepsis owing to the history of suspected
chorioamnionitis. A complete blood cell count revealed
a white blood cell (WBC) count of 43,000/μL with 33%
polymorphonuclear leucocytes, 21% lymphocytes, 6%
monocytes, 5% band neutrophils, 5% metamyelocytes,
3% promyelocytes, 25% myelocytes, 2% blast cells, and 43
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nucleated red blood cells (RBCs) per 100 WBC. A peripheral
smear showed anisopoikilocytosis, with normochromic red
cells and many nucleated RBCs, neutrophilia with shift to
left, and normal platelet count. The Reticulocyte count
was 8.2%, and the direct Coombs’ test result was negative.
The coagulation profile revealed a prolonged prothrombin
time and an activated partial thromboplastin time of 17.2
seconds and 110.2 seconds, respectively and an international
normalized ratio of 1.6. The basic metabolic panel was
normal. Chest and abdominal radiography showed wellexpanded lung fields and a normally placed umbilical
venous catheter. Emergency packed red cell transfusion
of 20 mL/kg was administered considering the severe
anemia, and fresh frozen plasma was administered twice
for the deranged coagulation profile. Blood pressure
improved shortly after the transfusions to a mean of 27-35
mmHg without inotropic support, and the level of lactate
gradually declined to normal values during the following
days. The patient’s hemoglobin concentration increased
to 13 g/dL after blood transfusion the following day. Blood
culture results were negative; however, C-reactive protein
(CRP) tested positive at 17.4 mg/L (normal CRP level <5
mg/L). The infant was successfully extubated to noninvasive respiratory support on day 9 of life and a repeated
coagulation profile was normal.

Figure 1. Significant SGH in the dependent occipital region
SGH: Subgaleal hematoma

Diagnosis
The low hemoglobin level in the initial blood gas analysis,
severe metabolic acidosis, and persistent hypotension
alerted the physician to conduct a second clinical assessment
to explore signs of possible blood loss. A significant
subgaleal hematoma (SGH) was noted in the dependent
occipital region of the skull measuring 7×5 cm, which was
initially misinterpreted as a caput succedaneum (Figure 1).
Brain ultrasonography revealed abundant subgaleal fluid
collection with low-level internal echoes and septations
measuring at least 5.1×2.6×3.7 cm and representing a large
SGH. Brain parenchyma showed bilateral subependymal
hemorrhage and mild periventricular flare (Figure 2).

Discussion
SGH is a rare but potentially lethal condition occurring
in newborns that typically complicates traumatic delivery,
particularly after vacuum extraction or forceps delivery (1).
SGH affects approximately 40-60/10,000 deliveries, with a
mortality rate of up to 25% of cases (2). Significant blood
loss may accumulate between the skull periosteum and
the galea aponeurotica secondary to rupture of emissary
veins. This unlimited potential space may contain the whole

Figure 2. Brain ultrasonography shows large SGH measuring 5.1x2.6x3.7
cm
SGH: Subgaleal hematoma

blood volume of a neonate and result in hypovolemic shock,
coagulopathy, and possible death if not promptly recognized
(3). Most of the reported cases in the literature involve term
infants and this condition is rarely described in preterm
infants. To the best of our knowledge, this is the first case
report of SGH affecting an extremely preterm infant at 25
weeks of gestation who had not undergone instrumental
delivery. A high index of suspicion is warranted for the
diagnosis of SGH very early after birth through meticulous
physical examination, as this may be lifesaving. SGH may
be overlooked during the initial physical examination, and a
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second clinical assessment is justified in patients presenting
with unexplained hypovolemic shock. Typically, severe SGH
may initially mimic caput succedaneum but progresses
rapidly as a fluctuant boggy mass crossing all sutures and
fontanelles, and causing a significant increase in head
circumference (4,5). Early recognition of SGH and prompt
commencement of management are key to successful
short-and long-term outcome. Close observation of vital
signs, serial measurements of head circumference, and
monitoring of hematocrit and lactate levels are essential
in mild to moderate cases of SGH (6). However, in severe
cases presenting with hypovolemic shock, severe anemia,
and metabolic acidosis, immediate replacement of volume
loss by normal saline boluses, packed RBC transfusions, and
possible fresh frozen plasma in cases of coagulopathy are
lifesaving (7). A coagulation screen is justified in all cases of
SGH, either for diagnostic purposes of a presumed bleeding
diathesis as in cases of hemophilia, or for the treatment of
the resultant consumption coagulopathy (8). With early
recognition and prompt management, the prognosis of
SGH is generally favorable, with a notable recent decrease
in mortality rates and long-term morbidities (2).
- SGH may be overlooked on initial neonatal examination
and a second clinical assessment is justified after admission
of infants with severe anemia and/or unexplained
hypovolemic shock and increased lactate level.
- Meticulous monitoring and a high index of suspicion
are fundamental for the early recognition of SGH that
occasionally complicates non-instrumental delivery.
- SGH is a potentially lethal but a preventable clinical
emergency and prompt aggressive management definitely
improves its prognosis.
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