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Unexpected brain finding in pre-autopsy postmortem CT
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Abstract A case is presented in which pre-autopsy post-
mortem computed tomography (PMCT) revealed an unex-
pected brain abscess with a related frontal sinusitis and an
erosion of the posterior wall of the frontal sinus. PMCT
findings enabled the forensic pathologists to adapt protec-
tive measures during autopsy and protect their health from
infection. Pre-autopsy PMCT has been also useful in the
early differential diagnosis procedure. The complementary
use of postmortem imaging and autopsy can improve the
quality of forensic death investigations.
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Introduction

Forensic pathologists regularly face danger from infec-
tious diseases such as HIV, tuberculosis, and other bacte-
ria during autopsies [1–3]. It is of primary importance for
forensic pathologists and autopsy technicians to be aware
of the presence of any infectious diseases before an au-
topsy to enforce protective measures and protect their own
health [3–5]. The use of postmortem imaging techniques

such as postmortem computed tomography (PMCT) and
postmortem magnetic resonance (PMMR) imaging has in-
creased in forensic medicine in recent years [6]. Imaging
offers many advantages, not only for the quality and the
reliability of forensic findings but also for forensic pathol-
ogists’ protection [3–6]. We present a case in which post-
mortem imaging revealed an unexpected finding compat-
ible with a brain abscess. The early detection of this po-
tentially infectious focus enabled forensic pathologists to
take appropriate protective measures and adapt their ap-
proach to brain dissection for careful collection of tissue
samples for microbiologic analysis.

Case history

A 48-year-old male was found dead on his bed in a prone
position. There were no external wounds. An opened packet
of non-steroidal anti-inflammatory drugs (NSAID) was found
at the death scene. The deceased was delivered to the Institute
of Forensic Medicine of Zurich for further examination. No
medical history of the deceasedwas available at the time of the
autopsy. The postmortem interval between the estimated time
of death and PMCTwas approximately 1.5–2.5 days.

Materials and methods

Whole-body postmortem imaging was carried out in the su-
pine position. Imaging was performed on a 128-slice CTscan-
ner (SOMATOM Definition Flash, Siemens Healthineers,
Erlangen, Germany). The imaging parameters were set as fol-
lows [7]: tube voltage 120kVp, slice coll imation
128 × 0.6 mm. All scans were performed using automatic dose
modulation software Siemens CARE Dose 4D (CARE Dose
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4D™, Siemens Healthineers, Erlangen, Germany). PMCT im-
age reconstructions were performed with a slice thickness of
1.0 mm and an increment of 0.6 mm, using the soft-tissue and
lung window with soft and hard kernel, respectively.

The whole-body CT scan was conducted by one radio-
logic technologist. Images were evaluated on a multi-
modality workstation (Syngo.via, Version VB10A) by
one forensic pathologist (with 1 year of experience in
clinical radiology and 1 year of experience in post-
mortem forensic radiology) and one radiologist (with
7 years of experience in clinical radiology and 8 years
of experience in post-mortem forensic radiology).

Forensic autopsy was performed by two forensic patholo-
gists (with 14 years and 1 year of experience, respectively).

Findings

Imaging findings

PMCT of the brain revealed a well-defined, centrally
hypodense lesion with a hyperdense ring in the left frontal
lobe of the brain. The density of the inner content of the lesion
was approximately 25 Hounsfield-Units (HU). Maximal di-
ameters were approximately 6 × 3 cm. The lesion was
surrounded by vasogenic brain edema. A midline shift to the
right was also noticed (Fig. 1). Based on its radiologic appear-
ance, the lesion was compatible with a brain abscess or ne-
crotic tumor (metastasis or glioma).

In addition to the possible abscess, PMCT revealed
opacification of the frontal sinuses (Fig. 2) and a small osseous
defect in the posterior wall of the frontal sinus adjacent to the
brain lesion (Figs. 2 and 3).

No further forensic relevant findings to a cause of death
were detected in the whole-body PMCT.

Autopsy findings

The autopsy revealed an abscess in the left frontal lobe with
liquid, yellow-green content surrounded by brain edema
(Fig. 4). The lesion measured approximately 6 × 5 cm.

Additionally, the opening of the frontal sinuses revealed
purulent liquid. No further infectious foci were observed dur-
ing autopsy.

The liquid content of the abscess was collected for micro-
biological analysis. No samples from the frontal sinus content
were collected.

Microbiological findings

The microbiological culture results predominantly revealed
Streptococcus anginosus and a smaller amount of
Staphylococcus hominis, which are both part of the normal
human skin flora [8–11]. No anaerobic bacteria were devel-
oped. Mycobacterium tuberculosis was not detected.

Discussion

This case highlights how pre-autopsy PMCT detection of a
possibly infectious brain lesion enabled forensic pathologists
to adequately prepare for autopsy and thus collect a sample of
the pus-filled abscess while minimizing the risk of infection
by wearing appropriate protective clothing.

This case also highlights how PMCTwas useful in the early
differential diagnostic procedure regarding possible etiologies
of the brain lesion and later – once a brain abscess was con-
sidered the most likely diagnosis – for revealing the path of the
infection from the frontal sinus through the osseous defect in
the posterior wall of the frontal sinus and into the frontal lobe.

In general, the differential diagnosis of a solitary intracranial,
intraaxial hypodense mass lesion with a hyperdense ring and

Fig. 1 Axial (1a) and sagittal
(1b) PMCT image of the skull
demonstrating a centrally
hypodense lesion with a
hyperdense ring in the left frontal
lobe of the brain (approximately
6 × 3 cm, white arrows). Note the
surrounding vasogenic edema
(asterisks) and midline shift to the
right (dashed line). The density of
the lesion content was
approximately 25 HU
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surrounding vasogenic edema on non-contrast CT includes pri-
mary brain tumor (glioma), metastasis, or abscess [12]. It is
conceivable that PMMR imaging or PMCT-angiography may
have provided further insight into the composition or vascular-
ization of the lesion. However, in this case, the imaging char-
acteristics of non-contrast PMCT (both the size and solitary
occurrence of the lesion as well as HU values) were atypical
for primary brain tumor or necrotic metastasis and were strong-
ly suggestive of brain abscess. In addition, the coexisting fron-
tal sinusitis and erosion of the posterior wall of the frontal sinus
further supported the diagnosis of brain abscess.

The autopsy confirmed the diagnosis of brain abscess. The
discrepancy between the autopsy measurements and the
PMCT measurements of the abscess (6 × 5 cm and

6 × 3 cm, respectively) may be attributable to different extents
of brain compression both inside and outside the skull.

Possible pathogens for brain abscess are staphylococcus,
streptococcus, pneumococcus, or mycobacterium tuberculosis
(in the case of immune deficiency or immunosuppression
treatment), toxoplasmosis, cryptococcosis, candidiasis, asper-
gillosis, listeriosis, nocardiosis, mucormycosis, mycobacteri-
um tuberculosis, atypical mycobacteria infection, or even
more rarely, parasites (e.g. neurocysticercosis) [12, 13].

Streptococcus anginosus is part of the normal human bac-
terial flora but is capable of causing abscesses [8, 9]. Although
it is a rare clinical condition, brain abscess is dangerous and
potentially fatal. Brain abscess generally originates from extra-
cerebral infectious foci, i.e. sinusitis, mastoiditis, meningitis,

Fig. 2 Axial (a/b), sagittal (c/d),
and coronal (e/f) PMCT images of
the skull in soft tissue window (a/
c/e) and bone window (b/d/f).
Note the opacification of the
frontal sinuses (black arrows) as
well as a small osseous defect
(dashed circles) in the posterior
wall of the frontal sinus adjacent
to the brain lesion (white arrows)
and the perilesional brain edema
(asterisks)

Fig. 3 Three-dimensional PMCT
reconstruction of the skull. Note
the small osseous defect (dashed
circles) in the posterior wall of the
left frontal sinus
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odontogenic, oral infections, endocarditis and pneumonia [8,
14–16]. The infection typically spreads via the blood stream
from the infectious site to the brain parenchyma by continuous
extension or by venous drainage to the cerebral vein system, i.e.
the cavernous sinus, and by lymphatic drainage [10, 15]. Head
trauma and neurological surgeries predispose a patient to he-
matogenous brain infection [10]. In addition, a previous intra-
cerebral hemorrhage can cause injury to the blood-brain barrier
and facilitate a hematogenous spread to the brain [16]. In gen-
eral, single and monomicrobial abscesses are more common
than multiple and polymicrobial types [14].

In this case, the brain abscess originated from a pre-existing
chronic frontal sinusitis and had spread by continuous expan-
sion through the eroded posterior wall of the frontal sinus into
the brain. Sinonasal infections are a well-known risk factor for
brain abscess formation [17]. Erosion of the posterior frontal
sinus is also a complication of sinusitis [17]. No other infec-
tious sites were identified at autopsy. It is worth noting that
samples from frontal sinus content for microbiological culture
may have provided further proof to the spreading path diag-
nosis but no microbiological analysis of the frontal sinus pus
was conducted.

Clinical symptoms of a brain abscess include, in decreasing
frequency, headache, fever, neurologic deficits, nausea and
vomiting, consciousness disorders, nuchal rigidity and sei-
zures [14]. In this case, a subsequent police investigation re-
vealed that the deceased had indeed suffered from headaches
and had been treated for sinusitis with antibiotics twice in the
three months preceding his death. The deceased had not, how-
ever, visited his family physician in the four weeks prior to his
demise. The presence of the opened packet of non-steroidal
anti-inflammatory drugs (NSAID) at the death scene may be
interpreted as an indicator of persistent headache.

Conclusion

This case reveals how pre-autopsy PMCT detection of a brain
abscess from chronic frontal sinusitis enabled forensic patholo-
gists to adapt their autopsy approach to brain dissection to col-
lect a sample of the abscess while simultaneously minimizing
the risk of infection by wearing appropriate protective clothing.
This case adds to the growing body of evidence supporting the
complementary use of imaging and autopsy as a means of im-
proving the quality of forensic death investigations.

Key points

1. PMCT can detect possibly contagious findings, therefore
enabling forensic pathologists to adopt protective
measures.

2. It is of primary importance to match and complement
PMCT with other methods’ findings to reach a final
diagnosis.
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