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Burr hole evacuation for infratentorial subdural empyema
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Abstract

Infratentorial empyema is a life threatening condition
and constitutes a neurosurgical emergency. Purulent
mastoiditis and medial otitis is the most common origin
and a thorough eradication of the purulent foci is man-
datory. Decompression craniectomy has been primarily
advised in the literature as the gold standard of the sur-
gical treatment but burr hole evacuation when there the
lack of cerebellar edema is less invasive and deemed
equally efficient in the few reported cases. This is the
report of a seventeen year old female who presented
in a comatose state due to infratentorial empyema with
acute hydrocephalus and who improved immediately
after burr hole evacuation. Details of the surgical pro-
cedures are given. Mastoidectomy was completed, with
the patient under combined antibiotherapy. She leads a
normal life now, more than six years after surgery.
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Core tip: It is general belief that subdural infratentorial
empyema needs to be approached through an ample
decompressive craniectomy. We present a case of in-
fratentorial empyema managed successfully with burr
hole evacuation of infratentorial empyema. We ana-
lyzed the characteristics of the case and reviewed the
surgical techniques.
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INTRODUCTION

Infratentorial empyema has been reported most frequent-
ly as a complication of middle ear or mastoid purulent
infection. The neurological diagnosis may present with
difficulties due to insidious development. However, it
represents a serious condition necessitating prompt surgi-
cal evacuation. Suboccipital craniectomy is claimed to be
the gold standard for the treatment of subdural empyema
in the posterior fossa, aiming at brainstem and cerebellar

. . . 1
decompression together with pus evacuation'".

CASE REPORT

A 17-year-old female was admitted to the department of
infectious diseases with high fever, moderate headache,
right ear pain, general fatigue and malaise. Right hypoacu-
sia and neck rigidity was revealed at physical examination.
One week’s dosage of oral amoxiclav before hospitaliza-
tion was ineffective. A fundoscopy did not reveal any
evident papillary edema.
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Table 1 Summary of cerebrospinal fluid and blood tests

Date Cerebrospinal fluid Blood

CSF appearance CSF cells/dL  Composition of CSF cells Proteino-rrachia Leukocytes Erythrocyte sedimentation rate HGB mg/dL

March 11, Turbulent 8900 Lymph 80% 1.65 25200 45 12.8
2006 Mening 8%

Neutro 12%
March 21,  Light turbulent 212 Lymph 90% 0.33 18700 43 12
2006 Mening 5%

Neutro 5%

Neutro: Neutrophils; HGB: Hemoglobin; Lymph: Lymphocytes; Mening: Meningeal cells; CSF: Cerebrospinal fluid.

cells 5%, neutrophils 5% (Table 1).

With combined antibiotic therapy, the headache,
ear pain and neck rigidity improved until the night of
Mazrch 22, 2006 when the patient presented with confu-
sion, somnolence, neck rigidity, positive Brudzinski and
Kernig signs and horizontal nystagmus. The next morn-
ing, the patient had a Glasgow Coma Score (GCS) of 8
(E =2;V=3;M = 3). CT of the head with intravenous
contrast injection documented right posterior cranial
fossa empyema 6 cm X 5 cm compressing the right cer-
ebellar lobe that appeared slightly edematous. There was
compression of the fourth ventricle and herniation of
cerebellar tonsils beyond the occipital foramen associated
with three ventricular hydrocephalus. Right mastoid cells
were opaque as in case of mastoiditis (Figure 1A). The
patient was immediately transferred to neurosurgery for
emergency evacuation of empyema. On admission, the
patient was in coma GCS 5 (E = 1; V = 2; M = 2), with
spontaneous extension of the head in the lateral recum-
bent position. Under local anesthesia with the patient
in left lateral position with the head posed on the head
support of the surgical bed, a 6 cm hockey stick inci-
sion over the right suboccipital area was made. A burr
hole was drilled 2 cm on the right side and 2 cm under
the right transverse sinus that corresponded to just in
Figure 1 Computed tomography. A: Head computed tomography showing the center of the empyema. Dura mater was discovered
subdural empyema of right cerebellar convexity; fourth ventricle compression and attached to the inner layer of the bone without any ex-
occlusion; B: Burr hole on the right qccipital infratentorial convexity; reappearance tradural collection. The tip of 220 F needle in a syringe
of fourth ventricle; complete evacuation of subdural cerebellar empyema. .

was introduced through the dura and 22 mL of pus was

withdrawn. At the end of aspiration, a small incision of

In the absence of an intracranial hypertension, a the dura exposed at the burr hole was done. Cerebellar
lumbar puncture (LP) was done (November 3, 2006) and flocculi were visible without any space left for a catheter
turbulent cerebrospinal fluid (CSF) was extracted. Labo- to be introduced in the subdural space for eventual drain-
ratory examination revealed 8900 cells/dL, proteinot- age. The soft tissue around the burr hole was rinsed with
rachia 1.65 g/L. Blood test showed leukocytosis 25200, gentamycin and iodopovidone solution and closure of
erythrocyte sedimentation rate 45 s within the first hour, the wound was done. Intravenous vancomycin 1.0 g #d,

hemoglobin 12.8 mg/dL.. A computed tomography (CT) ciprinol 200 mg #d was administered. Within one hout,
of the head excluded any mass occupying lesion. Despite the patient became conscious GCS 12 (E =3, V=4, M

the negative cultures of the CSE, the diagnosis of pu- = 5) and the day after surgery was GCS 15. The culture
rulent meningitis was made and combined therapy was exam showed no growth of microorganisms. Four days
started with ampicillin 3.0 g four times a day (géd), amyka- after surgery, the neurological status was normal except
cin 0.5 g twice daily (bid) and kemicetine 1.0 g thrice daily for the right hypoacusia. A control CT of the head in the
(tid). third postoperative day showed complete evacuation of

Another LP (March 21, 2006) revealed 212 cells/dL, empyema, return of right cerebellar lobe to the normal
proteinorrachia 0.33 g/L, lymph cells 90%, meningeal position and reappearance in the midline of the fourth
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ventricle with resolution of the supratentorial hydroceph-
alus (Figure 1B). Right mastoid cells were still hyperdense.
The patient was transferred to the department of otorhi-
nolaryngology for the surgical treatment of mastoiditis.
On March 27, 2006, the patient underwent radical right
mastoidectomy under general anesthesia. Treatment with
vancomycin 1 g #d, ciprinol 200 mg 7#d, flagyl 500 mg #d
was administered until April 4, 2006. After that, ceporin
1 g daily was continued until April 10, 2006. The patient
was discharged on April 22, 2006.

More than six years after surgery, the patient remains
disease free and leads a normal life. She does not com-
plain of hypoacusia on the right ear and refuses a control
magnetic resonance imaging (MRI) of the head.

DISCUSSION

Infratentorial empyema is a rare complication of bacterial

infection of the middle ear or mastoid and constitutes
only a small percentage of intracranial empyema. It is a
life threatening condition due to its mass effect of direct
compression to the brain stem and associated supraten-
torial hydrocephalus. Clinical diagnosis of infratentorial
empyema is easily delayed due to its insidious onset and
progression ™.

Clinical signs of infratentorial empyema were mostly
absent, with lack of cerebellar findings and cranial nerve
deficits in approximately 75% of the patientsm. In our
case, herniation of cerebellar tonsils manifested with
head extension after the patient had already entered a stu-
porous state.

Most of the reviews on the subject advise an ample
decompressive occipital craniectomy, especially in cases
of extension of empyema to the cerebellopontine an-
gle!. Ample decompression may serve for managing of
cerebellar edema, even after pus evacuation, but it carries
other risks, such as brain swelling, infarction or hemor-
rhage that may result from an injudicious aggressive
opening of the dura®,

In the presented case, there was no evident extension
of the pus to the cerebellopontine angle. Furthermore,
pus collection was limited to one side of the occipital
squama without excessive cerebellar edema. Most of the
mass effect seemed to be caused by empyema. We believe
that the consequential three ventricular hydrocephalus was
the cause of the comatose state. Spontaneous position-
ing of the head in extension came with the herniation of
cerebellar tonsils in the foramen magnum. Our surgical
choice was also influenced by the emergency for im-
mediate evacuation of empyema. In such a situation, we
adapted burr hole evacuation of empyema that reopened
the fourth ventricle, resolving the hydrocephalus. Through
a burr hole, we were able to drain the complete volume
of empyema calculated in the CT, verified after the small
dura opening that showed cerebellar flocculi, having
reached the dura, leaving no space for a subdural drain.
Intravenous perfusion with mannitol solution 20% and 15
degree upright position of the head were adapted to alle-
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viate possible cerebellar edema and restore CSF dynamics.

In their review, Bok ¢ a/” conclude that burr holes
should not be disregarded as a method of treating subdu-
ral empyema.

The successful management of our patient demon-
strates that a complete evacuation of subdural empyema
can be obtained with equal efficiency through a single
burr hole, as with other more invasive approaches such
as craniotomy or ctaniectomy. The mass effect reduction
after evacuation of pus was sufficient in our case to re-
move obstruction from the fourth ventricle and treat the
hydrocephalus.

The combination of antibiotics was directed by clini-
cal judgment since the culture study of pus and blood did
not reveal any pathogens for a subsequent antibiogramm.
Blood culture is reported to be sensitive in only 15% of
cases'!. Streptococcus pneumoniae has been known to be
the most common cause of acute otitis media, sinusitis
and pneumonia and one of the most important causes
of bacterial meningitis[s'ﬂ. In critically ill patients, cefo-
taxime or ceftriaxone is most often the primary alterna-
tivel”. Other alternative drugs include the carbapenems,
newer quinolones, clindamycin, telithromycin, linezolid
and vancomycin. Treatment guidelines often recommend
the use of B—lactam/ macrolide combinations as empirical
therapy for patients with severe illness™ ",

Mastoidectomy was done four days after empyema
evacuation, with the patient neurologically recovered
from coma. Combined surgical and medical treatment led
to complete cure of our patient.

In conclusion, burr hole evacuation may be equally
as efficient as other more invasive surgical approaches in
the case of infratentorial empyema. This is true especially
in the case of cerebellar convexity empyema without
extension to the cerebellopontine angle. Once the mass
effect of the pus is removed, resolution of hydrocepha-
lus may be expected because of decompression of the
fourth ventricle. Whenever complete pus evacuation is
possible and there is a lack of extensive cerebellar edema
in preoperative CT or MRI, such a technique may be the
efficient approach for emergent treatment.
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