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Introduction

Spontaneous primary medullary hemorrhage is a rare event
that may result in abnormal respiration due to damage of the
respiratorycenterwithin the reticular formation of themedulla
oblongata and pons.1 We discuss the case of a patient with
medullaryhemorrhagewhose respiratorydepression improved
following hematoma removal in the half-sitting position.

Patient

A 70-year-old woman was referred to our department due to
sudden-onset nausea and vomiting. She reported no relevant

medical or surgical history, although shehad not seen a doctor
for quite some time. Neurologic examination revealed that the
patient was alert and presented without motor paresis. How-
ever, right tongue deviation due to right hypoglossal nerve
palsy was observed. Her blood pressure was 201/100 mmHg.
Computed tomography (CT) revealed hemorrhage in the right
medulla (►Fig. 1).

Following admission, she developed daytime respiratory
depression (< 10 breaths per minute) and nocturnal apnea.
She was then intubated, and her breathing was managed
using a ventilator. T2- and T2�-weightedmagnetic resonance
imaging (MRI) revealed no apparent causes of hemorrhage
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Abstract Primary medullary hemorrhage is a rare event that may result in ataxic respiration.
Although it remains controversial whether primary medullary hemorrhage should be
managed conservatively or surgically, recent advancements in neuroimaging and
microsurgical techniques have shown promise for improving outcomes and prognosis
following surgery. The present report discusses the case of a 70-year-old woman
admitted to our institution due to sudden-onset nausea and vomiting. The patient
underwent surgical removal of a right medullary hematoma for the treatment of
daytime respiratory depression and nocturnal apnea while in the half-sitting position.
Following surgery, her spontaneous respiration improved, and she was discharged with
independent gait. Despite the risk of venous air embolism, accumulating evidence
suggests that the half-sitting position is suitable for brainstem surgery because gravity-
assisted blood and irrigation drainage from the surgical field allows for cleaner
dissection and reduces the need for bipolar coagulation.
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such as cavernous malformation, arteriovenous malforma-
tion, or tumor (►Fig. 2). The patient was subsequently
diagnosed with primary medullary hemorrhage due to hy-
pertension, following which she was treated via continuous
intravenous administration of calcium channel blockers to
lower her blood pressure. No improvement in the patient’s
respiratory depression was observed.

Therefore, she underwent surgery via amidline suboccipital
approach in the half-sitting position 3 days after admission
(►Fig. 3). Following suboccipital craniotomy, the cisterna
magna was opened, and the tonsil and uvula of the vermis
were retracted. A hematomawas observed in the rightmedulla
oblongata (►Fig. 4a) and removed via irrigation. Following
removal of the hematoma, the swelling in the medulla oblon-
gata decreased (►Fig. 4b). Intraoperative neurophysiologic

monitoring (motor-evoked and sensory-evoked potentials)
remained unchanged. There was no evidence of pathology
suchas cavernousmalformationduring the surgery. Postopera-
tive CT revealed complete removal of the hematoma (►Fig. 5).

Following surgery, her spontaneous respiration improved
to > 15 breaths per minute. Shewasweaned fromventilatory
support on postoperative day 5 and extubated on postopera-
tive day 6. PostoperativeMRI 5weeks after surgery showedno
structural abnormality (►Fig. 6). Although she still exhibited
right tongue deviation, she was discharged with independent
gait following rehabilitation without further complications.
Shewas alert andhadnoneurologicdeficit except right tongue
deviation at 3 months after surgery. She had been followed in
our outpatient clinic for 3months afterdischargewhile under-
going outpatient rehabilitation.

Fig. 1 Computed tomography images showing right medullary hemorrhage. (a) Axial. (b) Sagittal.

Fig. 2 Magnetic resonance images revealed no apparent pathologic causes of hemorrhage. (a) T2 weighted. (b) T2� weighted.
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Discussion

Intracerebral hemorrhage accounts for approximately 10% of
stroke cases.1,2 Brainstem hemorrhages are often restricted
to the pons, representing only 5 to 9% of parenchymatous
hemorrhages,3 whereas such bleeding is rather uncommon
in the medulla.1 Only a few reports exist so far on the
outcome and treatment of isolated medullary hemorrhage.

Barinagarrementeria and Cantú reported 16 cases of
medullary hemorrhage including 12 literature cases.3–11

Lee et al recently published a report on 11 cases of isolated
medullary hemorrhage mostly caused by cavernous malfor-
mations including only one case of undetermined etiology.12

The onset of medullary hemorrhage is usually sudden, with
headache reported as the most common presenting symp-
tom, followed by vertigo, palatal weakness, and sensory

disturbances.1 The most common findings upon examina-
tion are palatal dysfunction and nystagmus, which are often
associated with combinations of hypoglossal palsy, limb
weakness, sensory disturbances, or cerebellar signs. In addi-
tion, many patients developed respiratory and cardiac dis-
turbances, Horner’s syndrome, or hiccups.3

The respiratory centers that ultimately regulate inspira-
tion and expiration are located in the reticular formation of
the dorsomedial region of the medulla and extend down to
just below the obex. Lesions in this area often result in
respiratory ataxia, and patients with such lesions tend to
exhibit a progressive slowing of respiration, often leading to
apnea. In patients with medullary compression, respiratory
failure typically occurs well before circulatory failure.13

Although the decision to manage medullary hemorrhage
via conservative treatment or prompt surgical evacuation of

Fig. 3 A patient in the half-sitting position. In this position, the hip is flexed to a maximum of 90 degrees, and the legs are elevated with the toes
positioned near the top of the head. The upper body is leaned back as far as possible while the head is flexed anteriorly.

Fig. 4 Intraoperative findings. (a) Tension and hematoma were observed in the medulla oblongata. (b) Swelling decreased following removal of
the hematoma.
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the hematoma remains controversial, advancements in mi-
crosurgical techniques and neuroimaging have shown pro-
mise for improving surgical outcomes and prognosis in
patients undergoing such procedures.14,15 Such research
has revealed that the “half-sitting” or “semi-sitting” position
is associated with good surgical outcomes in patients with
lesions of the posterior fossa.16,17 Despite the risk of venous
air embolism and tension pneumocephalus, there are several
obvious surgical advantages of using the half-sitting rather
than the prone or lateral position. These advantages include
improved anatomical orientation, cerebral venous decom-
pression, and cerebrospinal fluid drainage that facilitate
cerebellar retraction.17

Sufficient irrigation while removing the hematoma not
only helps to flush out the residual hematoma but also
improves anatomical exposure.14 Furthermore, failure to
remove excess hemostatic materials may prevent proper
closure of the cavity and hinder the reconnection of local
circuits in the brainstem.14 Accumulating evidence has sug-
gested that the half-sitting position is particularly useful in
patients with brainstem lesions because the assistance of
gravity in blood drainage and irrigation from the surgical
field allows for cleaner dissection and reduces the need for
bipolar coagulation. This reduced need for coagulation may
significantly reduce the risk of injury to healthy tissue in the
brainstem.

Fig. 6 Postoperative magnetic resonance images 5 weeks after surgery revealed no structural abnormality. (a) T2 weighted. (b) T2� weighted.

Fig. 5 Postoperative computed tomography showing complete removal of the hematoma in the medulla oblongata. (a) Axial. (b) Sagittal.
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