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Abstract
The prevalence of nasopharyngeal carcinoma (NPC) 
is higher in southern China, Hong Kong, and Taiwan 
than in other areas in the world. Radiotherapy is an im
portant part of treatment for NPC patients, especially 
those with stage Ⅲ/Ⅳ disease. Subdural empyema 
is a rare but life-threatening complication in postra
diotherapy NPC patients which should be paid more 
attention. Here, we present the case of a 64-year-old 
female postradiotherapy NPC patient with subdural 
empyema complicated with intracranial hemorrhage. 
She was treated by burr-hole surgery but unfortunately 
died because of recurrent intracranial hemorrhage. The 
mechanisms potentially underlying the formation of 
subdural empyema in postradiotherapy NPC patients 
and the surgical strategies that can be used in these 
patients are discussed in this report.

Key words: Intracranial hemorrhage; Nasopharyngeal 
carcinoma; Postradiotherapy; Subdural empyema; Case 
report
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Group Inc. All rights reserved.



Core tip: This paper describes subdural empyema as 
a rare but life-threatening complication in postradio
therapy nasopharyngeal carcinoma. The opportunistic 
bacterial infection should be carefully considered in 
these immunosuppressive patients. A literature review 
was performed to discuss the potentially underlying 
mechanisms, imaging study, and comparison of two 
surgical strategies. It is noted that the prognosis 
appears to be more strongly related to the level of 
consciousness at the time of surgery.

Chen JC, Tan DH, Xue ZB, Yang SY, Li Y, Lai RL. Subdural 
empyema complicated with intracranial hemorrhage in a postra
diotherapy nasopharyngeal carcinoma patient: A case report and 
review of literature. World J Clin Cases 2018; 6(14): 825-829  
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v6/i14/825.htm  DOI: http://dx.doi.org/10.12998/wjcc.v6.i14.825

INTRODUCTION
The prevalence of nasopharyngeal carcinoma (NPC) 
is higher in southern China, Hong Kong, and Taiwan 
than in other areas in the world[1]. Radiotherapy is an 
important part of treatment for NPC patients, especially 
those with stage Ⅲ/Ⅳ disease. Here, we present the 
case of a 64-year-old female postradiotherapy NPC 
patient with subdural empyema complicated with sp
ontaneous intracranial hemorrhage who was treated 
by burr-hole surgery. This case reveals that subdural 
empyema is a rare but life-threatening complication in 
postradiotherapy NPC patients which should be carefully 
considered. The mechanisms potentially underlying and 
surgical strategies for this condition are discussed in this 
report. 

CASE REPORT
A 64-year-old woman was admitted after experiencing 
progressive headache, deteriorating consciousness, di
fficulty speaking, and weakness in left extremities for 
2 d. Her past medical history was notable for T4N0M0 
(Stage Ⅳa) NPC and hypertension. She had received 
a long period of radiotherapy for cancer. There was no 
recent history of oral anticoagulants or head trauma. 
A neurologic examination revealed a comatose men
tal state with a Glasgow coma scale (GCS) score of 7 
(E1M5V1). The right pupil was fixed and dilated and 
not reactive to light, whereas the left pupil was normal. 
Additional physical examination revealed fever (38.2 ℃), 
left hemiparesis, and slight neck stiffness. Laboratory 
investigations showed leukocytosis (13.48 × 109/L) with 
neutrophilia (11.13 × 109/L). An elevated C-reactive 
protein level of 190 mg/L was also noted. A cranial CT 
was performed and showed a hypodense crescent-
shaped accumulation of extra-axial fluid in addition to 
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a local hyperdense lesion over the right hemisphere. 
There was a marked midline shift, and a tentorial 
herniation had formed (Figure 1A). We counseled her 
family and finally performed a burr-hole craniostomy 
with continuous closed system drainage under local an
esthesia rather than a decompressive craniotomy due 
to her old age and poor health. A burr hole was made 
under CT guidance over the area of maximal lesion 
thickness. The dura and outer membrane were cross-
incised, and we fixed an indwelling drainage catheter 
through the parietal burr hole under direct visualization. 
To our surprise, we found that the drainage of the lesion 
contained pus mixed with blood and was very viscous 
(Figure 2). An immediate postoperative cranial CT scan 
demonstrated that the subdural empyema had slightly 
decreased and that the middle structures of the brain 
had retracted (Figure 1B-D). In the following days, we 
empirically administered intravenous meropenem (0.5 
g three times per day) and performed irrigation and 
drainage with 20 mL of saline containing gentamicin 
at a concentration of 0.32 mg/mL three times per 
day. On hospital day 4, the patient’s level of consciou
sness had slightly improved, and her GCS score was 
10 (E4M5V1). A cranial CT scan revealed that the 
subdural empyema had significantly decreased and 
that a hematoma had formed (Figure 1E). While a cul
ture of the operative empyema grew Corynebacterium 
corpse, the blood culture was negative. However, on 
day 5, the patient returned to a coma state (GCS3, 
E1V1M1). An urgent cranial CT scan showed that a new 
subdural hemorrhage had formed in the middle shift, 
and a tentorial herniation had reappeared (Figure 1F). 
Although emergency treatment was given, the patient 
died later that day.

DISCUSSION 
Subdural empyema is usually regarded as a life-
threatening emergency due to its association with 
a synergistic cascade of rapidly accumulating pus 
surrounding the brain, causing increased intracranial 
pressure and a mass effect, severe inflammatory ede
ma, hydrocephalus, and infarction. These events can 
cause death; thus, an early and precise diagnosis and 
emergency treatment are critical[2].

Although extensive studies of central nervous sys
tem (CNS) infection have been performed in postra
diotherapy NPC patients, subdural empyema is very 
rare, and only one case has been previously described 
in detail[3-5]. This previous study demonstrated that 
postradiotherapy NPC patients are prone to CNS infe
ction for the following reasons. First, advanced NPC 
typically destroys the skull base and breaks down the 
CNS barrier[4]. It is important to note that temporal lobe 
necrosis (TLN), a late complication of radiotherapy in NPC 
patients, not only leads to various degrees of coagulative 
necrosis of the brain parenchyma which is associated 
with fibrinoid changes in blood vessels, but also disrupts 



the blood brain barrier, which can exacerbate CNS 
infection[6]. Finger-like hypodense regions indicate 
typical reactive white matter edema in the temporal 
lobe, which is a characteristic feature in the diagnosis of 
TLN[6,7] (Figure 1D). TLN is also likely to be a mechanism 
that drives recurrent intracranial hemorrhage, making 
its diagnosis and treatment a daunting challenge. 
Second, nasopharyngeal tumors often block the nasal 
airway and Eustachian tube, causing rhinosinusitis or 
otitis media, which can be exacerbated by radiation[4]. 
Finally, performing radiotherapy in NPC patients can 
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cause myelosuppression and immunosuppression, th
ereby facilitating the rise of opportunistic infections[8]. 
In a case series of 699 patients, Nathoo et al[9] had 
described a bacteriological spectrum for cranial sub
dural empyema with Streptococcus species being the 
predominant causative organism followed by anaerobes 
and Staphylococcus aureus. These three types of 
bacteria are consistent with the most common causative 
agents found in sinusitis-associated subdural empyema 
patients[10]. By contrast, in our case, the pathogenic 
bacterium was confirmed as Corynebacterium corpse, 
which was not included in the common bacteriological 
spectrum. Corynebacterium species, which are common
ly found in normal skin flora and are catalase-positive 
Gram-positive bacilli, are increasingly being recognized 
as causes of opportunistic disease in immunocompro
mised patients[11]. Our findings support the notion that 
subdural empyema in postradiotherapy NPC patients 
is caused by hematogenous seeding of opportunistic 
pathogenic bacteria rather than sinusitis.

A CT scan of the head is often the first means of 
identification in most emergency patients because of its 
more widespread availability and the need for a rapid 
diagnosis. However, it is worth noting that subdural 
empyema always mimics chronic or subacute subdural 
hematoma because they share comparable complaints 
and neurological symptoms and CT scan features, as 
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Figure 1  Radiographic images of the presenting case. A: Preoperative unenhanced CT revealed a hypodense crescent-shaped extra-axial fluid collection mixed 
with a local hyperdense lesion over the right hemisphere and marked midline shift of the brain; B: Immediate postoperative unenhanced CT scan demonstrated 
a slightly decreased subdural empyema and retraction of middle structures of the brain; C: An enhanced CT scan which is corresponding to figure B showed no 
enhancement of the thick rim or adjacent cerebral cortex; D: Hypointense areas (finger-like) were seen in the right lower temporal lobe; E: Unenhanced CT scan 
indicating significantly decreased subdural empyema at day 4; F: Unenhanced CT scan showed newly subdural hemorrhage and the middle shift of brain structures at 
day 5.

Figure 2  Drainage showed pus mixed with blood.
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rather than sinusitis. This life-threatening complication 
should be carefully considered and it should be noted 
that the prognosis of this condition appears to be more 
strongly related to a patient’s level of consciousness at 
the time of surgery than to the surgical method used to 
treat it.

ARTICLE HIGHLIGHTS
Case characteristics
A 64-year-old woman presented with a progressive headache, deteriorating 
consciousness, difficulty speaking, and weakness in the left extremities for 2 d.

Clinical diagnosis 
Subdural empyema complicated with intracranial hemorrhage.

Differential diagnosis
Chronic or subacute subdural hematoma.

Laboratory diagnosis
While a culture of the operative empyema grew Corynebacterium, blood culture 
was negative.

Imaging diagnosis
A cranial CT showed a hypodense crescent-shaped accumulation of extra-axial 
fluid in addition to a local hyperdense lesion over the right hemisphere. There 
was a marked midline shift, and a tentorial herniation had formed.

Treatment
A burr-hole craniostomy with continuous closed system drainage and use of 
antibiotics were administered to the patient.

Related reports
A patient presenting with subdural empyema after completion of concurrent 
chemoradiotherapy for stage IVB nasopharyngeal carcinoma (NPC) has been 
reported in detail by Dr. Chan from Singapore National University Hospital in 
2006.

Term explanation
Burr-hole craniotomy under CT or MRI guidance is an invasive surgical 
approach for chronic subdural hematoma or subdural empyema. Compared 
with craniotomy, burr-hole drainage can be performed under local anesthesia 
and is a less invasive surgical choice for patients with old age or poor health 
condition.

Experiences and lessons
Subdural empyema is a rare but life-threatening complication in postradio
therapy NPC. It results from hematogenous seeding opportunistic pathogenic 
bacteria rather than sinusitis. Subdural empyema can mimic chronic or 
subacute subdural hematoma because of the similar clinical manifestations and 
imaging findings.

REFERENCES
1 	 Wei WI, Sham JS. Nasopharyngeal carcinoma. Lancet 2005; 365: 

2041-2054 [PMID: 15950718 DOI: 10.1016/S0140-6736(05)66698-6]
2 	 Holland AA, Morriss M, Glasier PC, Stavinoha PL. Complicated 

subdural empyema in an adolescent. Arch Clin Neuropsychol 
2013; 28: 81-91 [PMID: 23232862 DOI: 10.1093/arclin/acs104]

3 	 Chan DB, Ong CK, Soo RL. Subdural empyema post-chemo
radiotherapy for nasopharyngeal carcinoma. Singapore Med J 

November 26, 2018|Volume 6|Issue 14|

observed in our case[3,12]. Subdural empyema com
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