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Posttraumatic Intracranial Tuberculous Subdural
Empyema in a Patient with Skull Fracture

Jiha Kim, M.D.,' Choonghyo Kim, M.D.,' Young-Joon Ryu, M.D.,2 Seung Jin Lee, M.D.
Departments of Neurosurgery,' Pathology,” Kangwon National University Hospital, Kangwon National University School of Medicine, Chuncheon, Korea

Intracranial tuberculous subdural empyema (ITSE) is extremely rare. To our knowledge, only four cases of microbiologically confirmed ITSE have
been reported in the English literature to date. Most cases have arisen in patients with pulmonary tuberculosis regardless of trauma. A 46-year-old
man presented to the emergency department after a fall. On arrival, he complained of pain in his head, face, chest and left arm. He was alert and
oriented. An initial neurological examination was normal. Radiologic evaluation revealed multiple fractures of his skull, ribs, left scapula and radius.
Though he had suffered extensive skull fractures of his cranium, maxilla, zygoma and orbital wall, the sustained cerebral contusion and hemorrhage
were mild. Eighteen days later, he suddenly experienced a general tonic-clonic seizure. Radiologic evaluation revealed a subdural empyema in the
left occipital area that was not present on admission. We performed a craniotomy, and the empyema was completely removed. Microbiological ex-
amination identified Mycobacterium tuberculosis (M.tuberculosis). After eighteen months of anti-tuberculous treatment, the empyema disappeared
completely. This case demonstrates that tuberculosis can induce empyema in patients with skull fractures. Thus, we recommend that M. tuberculo-

Sis should be considered as the probable pathogen in cases with posttraumatic empyema.
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INTRODUCTION

Subdural empyema is a rare intracranial infection that usually
arises as a complication of meningitis in infants and young chil-
dren and as a complication of paranasal sinusitis, otitis media,
or mastoiditis in older children and adults**"”. The organism
responsible for a subdural empyema depends on the origin of
the infection”. Aerobic and anaerobic streptococci, Haemophi-
lus influenzae, Staphylococcus aureus, and Staphylococcus epider-
midis are the most commonly identified organisms”. Mycobacte-
rium tuberculosis (M.tuberculosis) is an extremely rare pathogen
in subdural empyema™*'*'?, To date, only four cases of microbi-
ologically confirmed intracranial tuberculous subdural empy-
ema (ITSE) have been reported in the English literature™'>"?.

Neurotuberculosis constitutes approximately 5-15% of all
cases of extra-pulmonary tuberculosis"*”. Although tubercu-
lous meningitis and parenchymal granulomas cause most cases
of intracranial neurotuberculosis"**"'?, ITSE is an extremely
rare condition™"""”, Most of the cases have been associated
with pulmonary tuberculosis, which was thought to be the ori-
gin of hematogenous dissemination™""”.

To our knowledge, posttraumatic ITSE with skull fracture
has not yet been reported. Our patient experienced a tubercu-
lous empyema after a head trauma that resulted in skull frac-
ture. Although an inactive pulmonary tuberculous lesion was
identified on his chest computed tomography (CT) scan, there
was no subdural empyema immediately after the skull fracture.
Therefore, our case is unique among the previously reported
cases because the skull fracture may have affected the occur-
rence of ITSE.

CASE REPORT

A 46-year-old man presented to the emergency department
with head trauma. He had sustained a fall while working at an
approximately 6-meter-high location. Upon arrival at our hos-
pital, he complained of severe pain in his head, face, chest, and
left arm. He was alert and oriented, and the initial neurological
examination was normal. Although there were some abrasions,
he had no lacerations or deep wounds on his head and face. CT
scan revealed multiple fractures involving his skull, facial bones,
ribs, left scapula and left distal radius. Although the skull and
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Fig. 1. Brain CT scan performed on the
first day shows a skull fracture (A) and
minimal cerebral contusion and intra-

cranial hemorrhage (B). (A)

Fig. 2. A : Preoperative brain CT scan
performed on the eighteenth day shows
left fronto-temporal and left occipital
fluid collections. B : Preoperative axial
MRI, T1-weighted gadolinium-enhanced
images shows the empyema in the left
occipital region.

i 3

g. 3. Photomicrograph of sections used for histopathological examina-
tion shows central caseous necrosis and palisading epithelioid cells (he-
matoxylin and eosin staining, original magnification x200).

facial bone fractures were extensive in the left fronto-temporal
cranium, left maxilla, left zygoma and left orbital wall, the cere-
bral contusion and intracranial hemorrhage were mild (Fig. 1).
Although there was pneumocephalus in the left frontal area, he
did not experience cerebrospinal fluid (CSF) rhinorrhea. We
performed conservative management after inserting a chest
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tube to drain the hemothorax.

Eighteen days later, he suddenly experienced a general tonic-
clonic seizure. The follow-up brain CT scan revealed fluid col-
lection in the left fronto-temporal skull fracture site and in the
left occipital area that had not been present on admission (Fig.
2A). Magnetic resonance imaging (MRI) demonstrated strong
enhancement of the dura mater surrounding the left occipital
fluid collection, and the fluid was suspected to be a subdural
empyema (Fig. 2B).

We performed a craniotomy, and both the left fronto-tempo-
ral fluid collection and the left occipital subdural empyema
were completely removed. The occipital empyema was thick
and dark brownish, making it distinct from the clear fluid in the
left fronto-temporal area. There was no traumatic lesion in the
occipital area, whereas multiple dural tears were found intraop-
eratively at the left fronto-temporal skull fracture site.

Polymerase chain reaction (PCR) analysis confirmed M. tu-
berculosis in the empyema. The histopathological examination
produced the same result, showing multifocal granulomatous
inflammation with extensive caseous necrosis and some acid-
fast bacilli (AFB) (Fig. 3). Only M. tuberculosis bacilli were iden-
tified without co-infection with other microorganisms. Our pa-
tient denied any previous history of tuberculosis elsewhere in
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Fig. 4. Axial MRI performed six months after the operation, T1-weighted
gadolinium-enhanced image shows complete disappearance of the left
occipital empyema.

his body and presented no clinical evidence of pulmonary tu-
berculosis. Moreover, sputum AFB stain, culture and PCR tests
were all negative. However, we found calcified nodules on a
chest CT scan, suggesting inactive tuberculosis.

We administered anti-tuberculous treatment for eighteen
months. A follow-up MRI performed six months later showed
the complete disappearance of the subdural empyema (Fig. 4).

DISCUSSION

Association with pulmonary tuberculosis

Most cases of ITSE are closely related to pulmonary tubercu-
losis. To our knowledge, four cases of ITSE have been published
thus far**'""'?, Two of them had pulmonary tuberculosis, which
was thought to be the origin of the neurotuberculosis™”. An-
other one of the cases had a history of exposure to an active case
of pulmonary tuberculosis”. Whereas only one-third of tuber-
culous brain abscesses are accompanied by pulmonary tubercu-
losis”, ITSE seems to be associated more frequently with a pul-
monary focus.

Cayli et al.” reported a 1-year-old boy with ITSE whose in-
fection resulted from hematogenous dissemination of tubercu-
lous bacilli from the primary lesion in the lung. van Dellen et
al."” described ITSE that started as tuberculous osteitis of the
cranium, which had originated from pulmonary tuberculosis.
Despite a 5-year history of treatment for pulmonary tuberculo-
sis, he had poor compliance in maintaining anti-tuberculous
treatment. It is the only case of ITSE that arose in the adult pop-
ulation. Banerjee et al.” also reported a 12-year-old boy with
ITSE. Although the presence of pulmonary tuberculosis was not
described, he had a history of exposure to an active case of pul-
monary tuberculosis (his father)”. Long-term exposure to pul-
monary tuberculosis is likely to cause the inhalation of aerosol-
ized droplets contaminated with tuberculous bacilli. Thus, the
hematogenous dissemination of tuberculous bacilli from the
lung to the subdural space was considered the probable patho-

genic process of his ITSE.

Our patient had inactive pulmonary tuberculosis that was
identifiable on chest CT scan, although the sputum AFB culture
and PCR test were negative. However, we are not sure that his
pulmonary tuberculosis was the source of the subdural empy-
ema as in the aforementioned cases. Although his latent pulmo-
nary lesion may be the source of the empyema, it is very diffi-
cult to explain what caused the inactive pulmonary tuberculosis
to become active immediately after he sustained the skull frac-
ture. Moreover, the subdural empyema was not present on the
initial brain CT scan performed immediately after the trauma,
but it was easily detected eighteen days later (Fig. 1B, 2A). There-
fore, we believe that the empyema arose after the head trauma,
and the effects of the pulmonary tuberculosis were very limited
in our ITSE case. We think that the trauma and the resultant
skull fracture must have facilitated the development of a subdu-
ral empyema by destroying physiological barriers such as the
dura, arachnoid or blood-brain barrier, offering the pathogen
an entry point. We also believe that the basal skull fracture
caused pathologic communication between the cranial cavity
and the open air, as evidenced by the pneumocephalus detected
on CT scan. Moreover, several dural tears were identified intra-
operatively. The dura is an effective barrier to the contiguous
spread of all infections™'”; therefore, the dural tears in our case
might have allowed the bacilli to pass into the subdural space
and facilitated direct subdural spreading.

Basal skull fracture

Basal skull fractures are closely associated with meningitis
with or without CSF leakage®"”. The reported incidence of
meningitis following basal skull fracture varies from 0.4 to
17.8%”. Dural tears are common because of the firm adherence
of the dura to the cranial base”, and CSF rhinorrhea is present
in less than 10% of cases with anterior fossa fractures”. Our pa-
tient had multiple fractures in the anterior skull base and tem-
poral cranium. In addition, several dural tears were identified
intraoperatively near the fracture site. Although our patient had
pneumocephalus on the initial CT scan, CSF leakage was not
observed.

Meningitis may also occur in the absence of an apparent CSF
leak”. The reason is unclear, but it may be related to the inter-
mittent nature of CSF leakage or its spontaneous remission®.
Eftekhar et al.” noted that pneumocephalus significantly in-
creases the risk of meningitis and should therefore be consid-
ered equivalent to CSF leakage. Additionally, Scholsem et al.”
recommended surgical repair for an enlarging pneumocephalus
and CSF leakage. However, most of the available information
about posttraumatic meningitis is mainly for bacterial infec-
tions. There is a paucity of literature about tuberculous menin-
gitis that stems from its rarity, although tuberculous meningitis
shares some characteristics with bacterial meningitis. We believe
that the current case is an important addition to the literature on
ITSE, whose clinical characteristics have not yet been elucidated.
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Identification of M. tuberculosis

M. tuberculosis is notoriously difficult to culture, particularly
after treatment has been initiated'”. In our case, the AFB cul-
ture was negative even though anti-tuberculous treatment had
not yet been commenced. Although we failed to culture M. tu-
berculosis, the diagnosis was confirmed by a PCR test and histo-
pathological examination. Some authors have reported co-infec-
tions of tuberculosis with other pathogens such as Staphylococcus
aureus in their ITSE cases'"'”. However, we did not identify any
other pathogens by culturing except M. tuberculosis. Therefore,
we are sure that the subdural empyema stemmed entirely from
M. tuberculosis without the involvement of other bacterial
pathogens.

Some physicians recommend the initiation of anti-tubercu-
lous treatment on an empirical basis, even in the absence of lab-
oratory confirmation of the diagnosis, if neurotuberculosis is
suspected'”. With the advent of human immunodeficiency vi-
rus (HIV) and acquired immunodeficiency syndrome, more
cases of neurotuberculosis are being diagnosed”. However, our
patient was immunocompetent, HIV negative and had no other
general risk factors for infection. Thus, we did not suspect tu-
berculous empyema because it was too rare to be included in a
differential diagnosis.

CONCLUSION

Our patient experienced a tuberculous empyema after head
trauma that resulted in a skull fracture. Our case is very unique
in that M. tuberculosis caused a subdural empyema in a patient
who had a skull fracture after head trauma. We recommend
that M. tuberculosis should be considered as a likely pathogen in
posttraumatic empyema in patients with skull fractures.
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