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Background: Brain abscesses are a rare but serious complication of focal intracerebral infection.
Case Description: We present a patient of acute subdural abscess with brain abscess in the left temporal lobe. After craniotomy, 
combined with the Third Next Generation Sequencing and Gene Diagnosis (TNGS & GD) of abscess, we prescribed sensitive 
antibiotics; the patient recovers well and the abscess did not recur.
Conclusion: For patients with acute subdural abscess, combined craniotomy and the TNGS & GD of abscess could achieve good 
results.
Keywords: intracerebral infection, brain abscess, acute subdural abscess, craniotomy, the Third Next Generation Sequencing and 
Gene Diagnosis, TNGS & GD

Introduction
Brain abscesses are a rare but serious complication of focal intracerebral infection.1–3 The most common mechanism of 
brain abscess infection is that bacteria spread to the elderly through adjacent tissues1 (mastoiditis, nasosinusitis, 
craniocerebral injury). When the brain abscess is adjacent to the ventricle or the surface of the brain, it can suddenly 
break down due to force, radiography, or improper puncture, forming ventriculitis or acute subdural abscess, meningitis, 
etc. However, it is rare for the brain abscess to break down and form acute subdural abscess.4 We present a patient of 
acute subdural abscess with brain abscess in the left temporal lobe.

Case Report
A 62-year-old female patient presented to us with headache on November 13, 2022, having had headache for 3 days. 
She had no clear history of trauma before the onset of the disease, while she had a history of rheumatoid arthritis. 
She was treated with long-term oral hormone. The physical examination on admission showed that the body 
temperature was 36.8 °C, the BP was 132/75 mmHg, and she was clear in mind. There was an abscess about 
5 cm×5 cm in size on her left face, in which we could reach the sense of wave motion, and she did not present other 
positive signs. MRI showed that multiple intracranial abnormalities were enhanced, meningitis was considered, and 
brain abscess in the left temporal lobe was formed, bilateral frontal and left temporo-occipital regions were filled 
with pus under the skull inner plate and the dura mater of the longitudinal fissure pool, multiple swelling of the left 
temporal region, facial region, internal pterygoid muscle and external pterygoid muscle was considered, inflamma-
tory lesions were considered, and left middle ear mastoiditis (Figure 1). In that case, we suggested craniotomy to 
deal with the subdural abscess and brain abscess. The patient and her family members refused craniotomy. Blood 
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routine examination: white blood cells 7.56×109/L, neutrophils accounted for 88.1%. After admission, the patient 
was treated with vancomycin and meropenem for anti-infection, and the cerebrospinal fluid examination was 
conducted. The cerebrospinal fluid results are shown in Table 1. At the same time, the patient was punctured in 
the left facial abscess, and the yellow–green pus was punctured, and the bacterial culture and the Third Next 
Generation Sequencing and Gene Diagnosis (TNGS & GD) was performed. On the fifth day after admission (2022- 
11-18), the patient had a deeper consciousness disorder and was in a coma state. CT examination showed that the 
left frontotemporal crest, right frontal part, and left subdural low density shadow of the longitudinal fissure pool 
were significantly larger than before, and cerebral hernia was formed (Figure 2). We suggested craniotomy to deal 
with the subdural abscess and brain abscess again, and her family members chose craniotomy. In that case, she got 
the operation, the left frontotemporal and parietal subdural abscess was removed, the left temporal brain abscess was 
removed, with decompression. The images of intraoperation were as shown in Figure 3. The patient’s consciousness 
gradually improved after the operation. The TNGS & GD results of the left facial abscess and intraoperative pus 
showed the total length of the Porphyromonas gingivalis covering the genome was 2933 bp, the coverage was 
3.21% (Figure 4), while the result of bacterial culture was nothing. The patient was diagnosed with Porphyromonas 
gingivalis, and treated with meropenem and metronidazole. On the second day after operation, the CT scan of the 

Figure 1 MRI images after admission (A–F): (A) MRI with T2 sequences, (B) MRI with diffusion sequences, (C–F) T1 axial sequence with gadolinium, showing multiple 
intracranial abnormalities were enhanced, meningitis was considered, and brain abscess in the left temporal lobe was formed, bilateral frontal and left temporo-occipital 
regions were filled with pus under the skull inner plate and the dura mater of the longitudinal fissure pool, and multiple swelling of the left temporal region.

Table 1 Laboratory Tests for CSF in the Period of 
Treatment

Test Date

2022-11-14 2022-12-10

WBC, 106/L 200 0

Glucose, mmol/L 2.2 2.97
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skull showed that the arc density shadow under the skull inner plate of the left frontotemporal part disappeared, the 
compression of the adjacent sulcus and gyrus was slightly reduced, and the structure is centered (Figure 5). 
Postoperative blood routine examination: white blood cells 19.68×109/L, neutrophils accounted for 94.3%. On the 
3rd day after operation, there was no obvious fluid outflow from the drainage tube, and the drainage tube was 
removed. The body temperature remained normal until 2 weeks after the operation. The results of cerebrospinal fluid 
examination before discharge were normal. At the time of discharge, the patient was clear, the tension of the flap in 
the original operation area was not high, and the abscess did not recur.

Figure 2 CT examination on the fifth day after admission.

Figure 3 Images of intraoperation: (A) pus collected during surgery, (B) pus discharged after craniotomy, (C) pus after opening the dura.

Figure 4 The Third Next Generation Sequencing and Gene Diagnosis.
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Discussion
The most common mechanism of brain abscess infection is that bacteria spread to the elderly through adjacent tissues.1 The 
imaging examination of this case showed left otitis media and multiple inflammation on the left face. Without obvious 
inducement, acute subdural abscess was caused by ulceration. Acute subdural abscess caused by brain abscess rupture is rare 
and difficult to diagnose, and is easily confused with glioma, metastatic tumor, and subdural effusion.5 If coma, chills, high 
fever, convulsions, and even gongs occur suddenly on the basis of clear intracranial space occupying lesions, the possibility of 
brain abscess rupture should be highly suspected.4 The disease can evolve rapidly, including decreased consciousness level, 
focal nerve defect, cranial nerve paralysis, vomiting, and even infectious shock.6 MRI diffusion imaging of brain abscess and 
subdural abscess showed high signal, apparent diffusion coefficient image showed low signal, and ADC value was lower than 
normal cortical gray matter.7 MRI combined with diffusion weighted and apparent diffusion coefficient images is a valuable 
method to distinguish brain abscess from primary, cystic, or necrotic tumors.8

In order to effectively clear the focus and control the increase of intracranial pressure, drilling drainage and craniotomy are 
mainly used at present.2,4,9,10 Craniotomy for abscess removal is more effective in the treatment of subdural abscess.11 After 
surgery, sensitive antibiotics should be continuously applied intravenously.12–16 When pathogens of infection are isolated by 
culture, drug-sensitive antibiotics can be selected to achieve the most effective treatment.4,17 In this case, there was pus in the 
temporal lobe and subdural region. Craniotomy was performed to remove the abscess, we took the bacterial culture and the 
TNGS & GD of the pus, but the result of bacterial culture was nothing, while the result of TNGS & GD was Porphyromonas 
gingivalis, and postoperative treatment with sensitive antibiotics achieved good results. In this case, the TNGS & GD help us find 
the Porphyromonas gingivalis, and played an important role in the subsequent treatment. We took the TNGS & GD as a strategy 
for confirming the bacterium, the TNGS & GD proving rapid, cheap, accurate, and portable real-time sequencing.18–22

Porphyromonas gingivalis is an oral, Gram negative, rod-shaped anaerobic pathogen. In this case, the abscess formed 
after periodontal infection can erode the lower wall of the maxillary sinus and cause skull destruction, pus protruding into 
the maxillary sinus, causing suppurative infection that passes through the sinuses. The passage between the two spreads 
to other paranasal sinuses, causing bone erosion to cause skull destruction. In that case, the Porphyromonas gingivalis 
intracranial abscess grew up. While there were no clear origins of intracranial abscess, oral infections should be taken 
into consideration,13–16 and this was the limitation.

Conclusion
For patients with acute subdural abscess, if surgery is necessary, combined craniotomy and the TNGS & GD of abscess 
could achieve good results.

Ethics Approval and Informed Consent
The patient provided informed consent for the case details and images to be published. No ethics committee approval was 
required for this study as the data had been analyzed in a retrospective manner.

Figure 5 The CT of the second day after operation. Diagnosis (TNGS & GD) result of the patient.
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