TECHNICAL CASE REPORT

A Report of 2 Cases of Brainstem Hemorrhage After
Suboccipital Craniectomy for Chiari Decompression
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BACKGROUND AND IMPORTANCE: Decompression surgery for Chiari malformation is
known to have very low procedure-related complications. There has been no report of
post-Chiari malformation decompression surgery development of brainstem hemorrhage.
We report 2 post-Chiari decompression surgery brainstem hemorrhage cases with 2-yr
follow-up.

CLINICAL PRESENTATION: Two cases were reviewed in which patients underwent uncom-
plicated suboccipital craniectomy with expansive autologous pericranium duraplasty for
Chiari decompression. Postoperatively, both patients awoke with hemibody sensory and
motor deficits. Inmediate postoperative magnetic resonance imaging revealed a small
hemorrhage within the dorsal medulla in both cases. Follow-up imaging shows resolution
along with near complete clinical recovery of deficits.

CONCLUSION: These cases demonstrate a rare postdecompression surgery-related
complication in Chiari malformation. We hypothesize that these hemorrhages may occur
from the rapid drainage of cerebrospinal fluid resulting in a loss of positive pressure,
allowing a low-pressure hemorrhage to occur. Given that these hemorrhages are of low

pressure, recovery is excellent.
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hiari malformation is a heterogeneous
group of developmental anomalies that
share the common feature of posterior
fossa crowding secondary to ectopic cerebellar
tissue at the foramen magnum.' Chiari I
malformation is generally defined as caudal
displacement of the cerebellar tonsils through
the foramen magnum.”? The cause of Chiari
I malformation is not fully understood, but
certain factors seem to be associated with its
development, including genetics, birth injury,
female gender, and a history of trauma.?*®
Clinical indications for surgical decompression
include downbeat nystagmus, signs of medullary
compression (neurogenic dysphagia or neuro-
genic apnea), tussive suboccipital headaches, and
syringomyelia.®”
Chiari decompression surgery is known to
have very few procedure-related complications.®

ABBREVIATIONS: CSF, cerebrospinal fluid; MRI,
magnetic resonance imaging
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In a Multicenter National Surgical Quality
Improvement program database analysis, the
overall postoperative complication rate from
over 1400 Chiari decompression surgeries was
reported at 5.3%, the majority being related
to wound complication. Intraventricular hemor-
thage occurred in 2 patients and death in
1. No report of intraparenchymal brainstem
hemorrhage has been described. These findings
are similar to numerous other series of Chiari
decompression surgery.®?

Brainstem hemorrhage has not been reported
in the setting of Chiari decompressive surgery,
and hemorrhage in any location is very rare.
Here, we report 2 similar cases of medullary
hemorrhage with neurological deficit immedi-
ately after Chiari decompression with excellent
recovery.

CLINICAL PRESENTATION

The local Institutional Review Board
evaluated and approved this research. Patient
consent was not required for this report.
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Case1

A 46-yr-old woman with a history of spinal cord unteth-
ering presented with 3 yr of chronic debilitating occipital
tussive headaches. Symptoms also included left-sided face,
neck, and arm pain exacerbated by extension, flexion, and
axial rotation of the neck. Imaging revealed Chiari I malfor-
mation (Figure 1A). The decision to intervene was based on
cerebellar crowding along with the correlative symptoms. Suboc-
cipital craniectomy, C1 laminectomy, and expansile pericranial
duraplasty were performed. Intraoperatively, tonsillar crowding
causing fourth ventricular outflow restriction was noted with
arachnoid adhesions and a rhomboid roof. These were lysed as

BRAINSTEM HEMORRHAGE AFTER CHIARI DECOMPRESSION

part of the decompressive surgery; no intradural bleeding was
observed, the dorsal pial plane of the medulla was not violated,
and the procedure was completed without notable complication.
Review of the anesthesia record showed no evidence of elevated
systemic blood pressure or increased airway pressures during the
operation.

The patient awoke from general anesthesia with left upper-
and lower-extremity paresthesia and motor deficits, as well as
left upper extremity dysmetria and decreased proprioception.
Postoperative magnetic resonance imaging (MRI) of the brain
and cervical spine revealed a small focus of left dorsal medullary
hemorrhage with surrounding edema (Figures 1B-1E). The

FIGURE 1. Cuse 1. A and B, Preoperative T2-MRI axial and sagittal section highlighting ectopic cerebellar tonsil (arrow, A) resulting in crowding of foramen magnum.
Immediate postoperative MRI T2 axial C, SWI D, and sagittal E slices with left-side acute medulla hemorrhage (arrows in C and D), with successful tonsillar decompression
(arrow head, E). Follow-up MRI T2 axial F section showing resolution of hemorrhage (arrow).
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patient’s symptoms were managed conservatively, and she was
discharged to a rehabilitation facility after 8 d.

Follow-up examination at 2 wk showed improvement in head
and neck pain but persistent mild left-sided weakness. Postoper-
ative MRI at 3 mo showed resolution of the left dorsal medullary
hemorrhage (Figure 1F). At 2 yr postoperatively, the patient
reported virtually complete resolution of symptoms.

Case 2

A 30-yr-old woman with multiple orthopedic injuries of the
upper and lower extremities related to an athletic past presented

to our clinic with a 2-yr history of diffuse head, neck, and
back complaints. These included neuropathic pain in the neck
and shoulders; midthoracic band-like pressure; tussive occipital
headache; and intermittent nausea, vomiting, dizziness, photo-
phobia, phonophobia, and tinnitus. She also reported 2 fainting
episodes in the past year associated with elevation of her hands
above her head. Her symptoms prompted neuroaxis imaging
that revealed a Chiari I malformation with a thoracic syrinx
(Figure 2A). The remainder of her neuroaxis imaging was normal.

The patient suboccipital craniectomy, Cl1
laminectomy, and expansile pericranial duraplasty. Her operation

underwent

FIGURE 2. Cuase 2. A and B, Preoperative T2-MRI axial and sagitral section highlighting ectopic cerebellar tonsil (arrow, A) resulting in crowding of foramen
magnum. Immediate postoperative MRI T2 axial C, SWI D, and sagittal E slices with lefi-side acute medulla hemorrhage (arrows in C and D) with successful
tonsillar decompression (arrow head, E). Follow-up MRI T2 axial F section showing resolution of hemorrhage (arrow).
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and anesthesia course were unremarkable, with no elevations in
blood pressure or airway pressures during the case. In the hours
following surgery, she began endorsing left-sided numbness
and was found on exam to have 3/5 strength and dysmetria in
her left upper extremity, as well as decreased sensation of the
left hemibody. Postoperative head computed tomography was
unremarkable, but subsequent MRI revealed acute hemorrhage
of the left dorsal medulla with associated edema (Figures 2B-2E).
She was discharged to an acute rehabilitation facility after 13 d, at
which time her left-sided neurological symptoms had improved
significantly.

Six weeks postoperatively, she still had mild left hand spasticity
and left leg numbness. MRI showed resolution of the left
dorsal medullary hemorrhage and edema with a small area of
residual encephalomalacia (Figure 2F). The surgery was otherwise
successful, with complete resolution of her head and neck pain. At
2-yr follow-up, she reported complete resolution of her postsur-
gical symptoms.

DISCUSSION

A review of the literature regarding complication rates of
suboccipital decompression of Chiari I malformation, including
case reports, shows a rate of about 4% to 6%, with some
smaller studies in the pediatric population quoting up to
20%.'° The most commonly reported postoperative complica-
tions include pseudomeningocele, cerebrospinal fluid (CSF) leak,
aseptic meningitis, wound infection, and meningitis.'’ In a case
series of 371 Chiari decompressions, postoperative hemorrhage
was identified in only 2 patients (0.5%); 1 was attributed to
systemic lupus.® The only other intraparenchymal, nonbrainstem
hemorrhage reported is in a single case report, published in 2011,
in which a distal cerebellar hemorrhage in the setting of Chiari
decompression occurred. The authors postulated stretching of
the inferior cerebellar bridging veins as the etiology of the low-
pressure hemorrhage.'!

Medullary hemorrhage as an isolated finding usually portends
a poor prognosis.'> However, our 2 cases after Chiari decom-
pression surgery demonstrated significant neurological recovery
compared to other causes of medullary hemorrhage. This may
indicate a different pathophysiologic mechanism underlying the
medullary hemorrhage seen in our cases.

One possible explanation is that a rapid or excessive drainage
of CSF leads to significant intracranial hypotension. In both cases
the arachnoid was inadvertently opened along with the dura. This
is typically avoided because, in general, controlled opening of
the arachnoid is preferred. Therefore, the CSF egress in these 2
cases was likely more abrupt than usual. As well, in both opera-
tions, the patients were prone, in headpin fixation, with the head
slightly elevated above the heart. Another possible cause of distant
hemorrhage could be elevated venous pressure produced by high
ventilatory pressures at the time of CSF drainage. Careful review
of the anesthesia record discounts this possibility, as there were
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no unusual elevations in systemic blood pressure or ventilatory
airway pressures.

Remote parenchymal bleeding after neurosurgical procedures
has been previously described in the context of subdural
hematoma evacuation, tumor resection, epilepsy operation, spine
surgery, and cisternal entry for supratentorial vascular access. The
commonality for cases reported with this type of complication is
that CSF spaces were accessed abruptly and with presumably fast
or excessive drainage. On the other hand, no reports were located
for access via lumbar puncture or for procedures in which the CSF
access was slow or of low volume. These observations may support
our hypothesis.

Abrupt CSF drainage is a common factor between our reported
cases and other reports of postprocedure brain parenchymal
hemorrhage. This process may place the cerebral venous system
under tension, resulting in collapse and, ultimately, venous insuf-
ficiency with hemorrhagic infarction.!?!> That the etiology of
these reported hemorrhages is likely venous in origin is also
supported by the recovery in our 2 patients—which was far
more benign than that experienced by patients with hypertensive
hemorrhage within the brainstem.

Typically, in the course of a decompression procedure, we
incise the dura mater sharply with the intent of maintaining the
superficial arachnoid plane so that dural tacking may take place
in preparation for autograft application. If this is successfully
achieved, as with most cases, then CSF loss occurs slowly prior to
full access to the fourth ventricle. If the arachnoid plane is violated
for various reasons, then CSF egress occurs over a much shorter
time, leading to an abrupt change in intracranial pressure. This
technical nuance may have prevented undue stress on the venous
system and allowed for adequate equilibration of the intracranial
pressures.

CONCLUSION

Medullary hemorrhage post-Chiari decompression is extremely
rare. However, the clinical outcome of medullary hemorrhage
from postdecompression hemorrhage appears to be favorable. The
pathophysiology of such hemorrhages remains speculative, but
care should be taken to decompress CSF spaces in a cautious and
slow manner.
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COMMENT

wo cases are reported of unexplained early postoperative identifi-
cation of medullary hemorrhage following uncomplicated foramen
magnum decompression for Chiari malformation. Possible mechanisms
are explored, and although some may take issue with the diagnosis of
Chiari malformation in case 1, the important point is that foramen
magnum decompression can provoke medullary hemorrhage. Both
hemorrhages were small, and both resolved leaving minimal deficit, after
rehabilitation only. This represents a novel complication of the operation,
though the authors identified 3 previous reports of distant hemorrhage,
none affecting the medulla, but 1 being in the “distal” cerebellum.
Surgeons need to be alert to this rare but serious complication of
foramen magnum decompression, the mechanism for which remains
obscure.

Owen Sparrow
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