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Summary: We present the MR findings in three neurologically
symptomatic newborns after vacuum extraction delivery. The
lesions included subdural hematomas, one tentorial hematoma,
and one intracerebellar hemorrhage. One patient had hydroceph-
alus that required shunting. We propose that the visualized ab-
normalities are probably the result of vertical stress leading to
laceration of bridging veins, venous sinuses, and/or venous hem-
orrhagic infarctions.
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The vertical stress induced by either forceps
or vacuum extraction delivery can give rise to
extraaxial hematomas, subarachnoid hemor-
rhage, and infarctions (1–4). Exact delineation
of these abnormalities is highly desirable, espe-
cially if surgery is considered likely. We present
magnetic resonance (MR) findings in three
symptomatic newborns after vacuum extraction
delivery.

Case Reports

Case 1

A boy weighing 3.2 kg was born at term via vaginal
delivery with vacuum extraction using a soft synthetic cup
because of fetal suffering. The patient was noted to have
increased muscle tone and arching movements of the
trunk. Ultrasound of the head showed a left grade II hem-
orrhage and a possible right grade III hemorrhage. MR on
the second day of life showed right posterior subdural
hematomas, both supratentorially and infratentorially (Fig
1A and B). Bilateral subependymal hemorrhage was seen.
No retinal hemorrhages were present. During the next 7
days the patient’s condition improved and he was dis-
charged. Nine-month follow-up showed the patient to be
asymptomatic and developmentally normal.
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Case 2

A boy was born at 36 weeks of gestation via vaginal
delivery after a pregnancy complicated by cholecystitis.
Vacuum extraction with a soft cup was performed because
of macrocephaly (head circumference, 40 cm [above 95th
percentile]). Apgar scores were normal. No retinal hemor-
rhages were seen. Plain computed tomography of the head
showed marked dilatation of the ventricles and a right
cerebellar hemorrhage. Ultrasound of the head was not
done. MR imaging was done for further delineation of the
hemorrhage and showed the hydrocephalus to be second-
ary to a large hemorrhagic lesion in the right cerebellar
hemisphere that deformed and compressed the aqueduct
of sylvius and fourth ventricle (Fig 2A and B). The lesion
did not enhance after gadolinium administration. Because
of the isolated and atypical location of the hemorrhage,
cerebral angiography was performed and showed normal
findings. A left ventriculoperitoneal shunt was inserted.
Plain computed tomography 3 days after surgery showed
the ventricles to be almost normal in size. The patient was
discharged; a 6-month follow-up visit showed the patient
to be stable, with mild developmental delay.

Case 3

A girl weighing 2.85 kg at term birth had signs in utero
of fetal distress. Vacuum extraction with a soft cup was
performed. Apgar scores were normal. Head circumfer-
ence was normal and no retinal hemorrhages were seen.
Ultrasound of the head immediately after birth was inter-
preted as normal. An episode of apnea and staring oc-
curred 1 day after birth. MR imaging showed a centrally
located tentorial hemorrhage with mass effect on the aq-
ueduct producing mild hydrocephalus (Fig 3A and B). A
small right occipital subdural hematoma that extended
into the falx and a small right infratentorial subdural he-
matoma were also present. The patient’s clinical status
improved, and she was discharged on day 11. She was
unavailable for further follow-up.
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Fig 1. Case 1. A, Axial T1-weighted MR
image shows a thin hyperintense subdural
hematoma (arrows) along the right tempo-
rooccipital convexity with extension along
the falx (arrowheads).
B, Coronal T1-weighted image con-

firms the presence of the right subdural
hematoma (arrows) and shows a definite
but small right posterior fossa subdural he-
matoma (small arrowhead), a probable
small left posterior fossa subdural hema-
toma, and blood along the right tentorium
(large arrowhead). A smaller extraaxial
hemorrhage is seen along the left parietal
convexity.
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Discussion

Neurologic complications associated with
vacuum extraction delivery include subdural
hematomas, tentorial hematomas, infarctions
(caused by arterial thrombosis secondary to
stretching of the vessel walls), increased intra-
cranial pressure, uncal herniation, and retinal
hemorrhages (1–4). Depending on their size,
location (especially those in the posterior fos-
sa), and degree of mass effect, subdural hema-
tomas might need prompt surgical drainage.
The forces produced by vacuum extraction can
be similar to those produced by forceps, which
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is significant vertical stress (4). Vertical traction
on the skull and brain may produce tentorial
lacerations, rupture of bridging veins in the sub-
dural compartment, laceration of the venous
sinuses, and/or rupture of cortical veins as they
enter the venous sinuses and/or vein of Galen.
The latter may lead to subarachnoid blood,
which in itself leads to vasospasm and may give
rise to infarctions (3, 4). Occipital osteodiasta-
sis (separation of the posterior intraoccipital
synchondrosis) may produce injury to the brain
parenchyma that results in intracerebellar hem-
orrhages (5, 6). A review of the international
Fig 2. Case 2. A, Midsagittal T1-
weighted image shows a large intrace-
rebellar hemorrhage compressing the distal
aqueduct of Sylvius and leading to noncom-
municating hydrocephalus. Straight sinus
(arrows) is slightly bowed dorsally and
shows normal flow void indicating patency.
B, Coronal T1-weighted MR image clearly

shows hemorrhage in right cerebellar hemi-
sphere and crossing the midline superiorly.
There is marked dilatation of the lateral ven-
tricles.
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Fig 3. Case 3. A, Midline sagittal T1-
weighted image shows a well-demarcated
hemorrhage (asterisk) believed to be con-
tained within the leaves of the tentorium.
There is a small subdural hematoma in the
posterior fossa (large arrowhead). The
straight sinus is small but patent, and there
is hyperintensity (small arrowheads) in the
occipital region related to a parafalcine
blood collection (better seen in B).

B, Coronal T1-weighted image shows the
central tentorial hematoma, blood layering
along both leaves of the tentorium and along
the posterior falx. The small right posterior
fossa subdural hematoma is again seen. The
blood in the right parietal region belongs to a
cephalhematoma (better seen on axial im-
ages, not shown). The lateral ventricles are
mildly prominent.
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literature showed that the overall prevalence
of intracranial hemorrhage was 0.72% of 14,276
vacuum extraction deliveries (7). During the
period in which our patients were seen,
135 vacuum extractions were performed at our
hospital.
Complications from vacuum extraction deliv-

eries are usually seen in term neonates. They
manifest clinically during the first 36 hours of
life as a tense or bulging anterior fontanelle,
apnea, bradycardia, seizures, vomiting, tonic
posturing, lethargy, and decreased or absent
reflexes (1). Lesser complications of vacuum
extraction delivery include the formation of a
chignon (area of edema and ecchymosis under
the vacuum cup), superficial abrasions and lac-
erations, and cephalhematomas (1). One fourth
to one half of the patients with vacuum extrac-
tion–related intracranial hemorrhages will have
permanent neurologic damage and/or develop-
mental delay (4).
Indications for vacuum extraction delivery

are controversial, but are similar to those seen
with the use of forceps, and include abnormal-
ities of the second stage of labor (between full
cervical dilatation and delivery), arrest of de-
scent, maternal fatigue, and fetal distress.
All of our patients had what initially appeared

to be uncomplicated vacuum extraction deliv-
ery. However, two neonates (cases 1 and 3) had
neurologic symptoms during the first day of life.
The most common underlying lesions were sub-
dural hematomas, seen in two of our three cases
(Figs 1A and B and 3A and B). These lesions
are probably the result of ruptured bridging
veins secondary to traction. In one instance,
tentorial hemorrhage was present (Fig 3A). We
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believe that vertical traction on the posterior falx
leads either to “splitting” of the leaves of the
tentorium with subsequent rupture of bridging
veins or to laceration of the adjacent venous
sinuses giving origin to tentorial hematomas.
Because of the confined space in the posterior
fossa, any mass lesion can lead to displacement
of the structures and to development of hydro-
cephalus, or even death secondary to brain
stem compression. Our third patient had a large
hemorrhage involving the right cerebellar hemi-
sphere (Fig 2A and B). Because this patient did
not have occipital osteodiastasis, we do not
have a definite explanation for this finding.
In summary, computed tomography or pref-

erably MR shows intracranial abnormalities re-
lated to vacuum extraction delivery. The hem-
orrhages seen in our cases probably resulted
from vertical stress forces.
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