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White cerebellum sign — radiological indicator
of poor prognosis

Priznak bileho mozecku — radiologicky
indikator Spatné prognodzy

Dear Editor,

Herein, we present a rare case of a white cer-
ebellum sign (WCS), a radiological indicator
of poor prognosis, observed in a 23-month-
old child following severe traumatic brain
injury (TBI). WCS is characterized by wide-
spread hyperdensity in the infratentorial re-
gion, including the cerebellum, thalamus,

and brainstem, with concomitant hypoden-
sity in the supratentorial region on CT. This
rare but critical finding is associated with se-
vere anoxic-ischemic brain injury and poor
clinical outcomes [1,2].

A 23-month-old female patient was
brought to the emergency department after
a fall from a height of approximately 5 me-

Fig. TA. Axial pre-operative CT images of the same section, displayed in the brain (tissue)
window (upper panel) and bone window (lower panel). The white arrow indicates the
occipital fracture, the blue arrow points to the temporal fracture, the black arrow shows
the displaced frontal fracture line, and the red arrow marks the obliterated brainstem
cisterns. Widespread cerebral edema and traumatic subarachnoid hemorrhage are

evident on the brain window.

Obr. 1A. Axidlni pfedoperaéni CT snimky stejného fezu, zobrazené v mozkovém
(tkdnovém) okné (horni panel) a kostnim okné (spodni panel). Bila Sipka oznacuje
okcipitaIni zlomeninu, modra Sipka ukazuje na temporalni zZlomeninu, ¢ernd Sipka
ukazuje na posunutou frontalni zliomeninu a ¢ervend Sipka oznacuje obliterované
cisterny mozkového kmene. Na mozkovém okné jsou patrné rozsahly cerebralni edém

a traumatické subarachnoidalni krvaceni.
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ters. Upon admission, the patient was intu-
bated, and the Glasgow Coma Scale (GCS)
score was 4 (ETM2Ve). Physical examina-
tion revealed a mid-dilated nonreactive left
pupil, right periorbital edema, and supero-
medial deviation of the right eyeball, con-
sistent with IV cranial nerve involvement
(Fig. 1B). CT imaging demonstrated wide-
spread brain edema, traumatic subarach-
noid hemorrhage, bilateral temporal frac-
tures extending to the foramen magnum,
and a depressed right frontal fracture. The
peri-mesencephalic and basal cisterns were
obliterated, indicating severe intracranial hy-
pertension (Fig. 1A, B).

Emergency surgery was performed, in-
cluding a right frontotemporoparietal de-
compressive craniectomy. Intraoperatively,
significant cerebral edema, dural laceration,
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Fig. 1B. Pre-operative CT images of the same anatomical level displayed in the brain (tissue) window (upper row) and bone window
(lower row). In each row, images are shown from left to right as sagittal, coronal, and axial sections. The black arrow indicates the
displaced frontal fracture, the blue arrow points to the temporal fracture, the white arrow shows the occipital fracture line, and the
green arrow marks the IV cranial nerve involvement.
Obr. 1B. Pfedoperacni CT snimky stejné anatomické urovné zobrazené v mozkovém (tkariovém) okné (horni fada) a kostnim okné
(spodni fada). V kazdé fadé jsou snimky zobrazeny zleva doprava jako sagitalni, koronalni a axialni fez. Cerna $ipka oznacuje
posunutou frontalni zliomeninu, modra Sipka ukazuje na temporalni zlomeninu, bila Sipka ukazuje na okcipitalni zZliomeninu a zelena

Sipka oznacuje postizeni IV. hlavového nervu.

and brain contusion were observed. Post-
operative CT revealed the presence of WCS,
with marked hyperdensity in the cerebellum
and brainstem, alongside diffuse hypoden-
sity in the cerebral hemispheres (Fig. 2). De-
spite aggressive medical and surgical inter-
ventions, the patient’s neurological status
remained poor, and she died after a period
of intensive care due to severe hypoxic-is-
chemic brain injury. The patient ultimately
succumbed to her injuries despite maximal
supportive treatment in the intensive care
unit.

White cerebellum sign was first described
in patients with hypoxic brain injury and is
often referred to as the “reversal sign” due
to the inversion of expected white and gray
matter densities [1]. It is commonly seen in
conditions such as birth asphyxia, drown-
ing, smoke inhalation, epilepsy, bacterial
meningitis, and hypoxia secondary to car-
diac arrest [1,2]. The pathophysiology in-
volves extensive cerebral edema leading to
loss of white-gray matter differentiation, in-
tracranial hypertension, and selective hy-
poperfusion of supratentorial structures

while infratentorial structures maintain per-
fusion [2-4]. This results in the character-
istic hyperdensity of the cerebellum rel-
ative to the edematous supratentorial
tissue.

In pediatric patients, WCS has been re-
ported predominantly in cases of child
abuse, near-drowning, and severe hypoxia.
Kin Han etal. analyzed 20 pediatric cases
with WCS, identifying hypoxic events in 45%
of cases, traumatic etiologies in 10%, and in-
fections in 5% [1]. Overall prognosis was ex-
tremely poor, with one-third of patients suc-
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Fig. 2. Post-operative CT images demonstrating the white cerebellum sign. The upper row shows brain (tissue) window images, with
axial sections in the first and second panels and a sagittal section in the third panel. The lower row includes an axial bone window
image in the first panel, followed by coronal and sagittal brain (tissue) window images in the second and third panels, respectively. The
yellow arrow indicates the decompression area, while the orange arrow highlights the diffuse hyperdensity in the infratentorial region.
Obr. 2. Pooperacni CT snimky, které zndzornuji ptiznak bilého mozecku. Horni fada zobrazuje snimky mozkového (tkarnového) okna,

s axialnimi fezy v prvnim a druhém panelu a se sagitalnim fezem ve tfetim panelu. Dolni fada zahrnuje axialni snimek kostniho okna
v prvnim panelu, nasleduji koronalni a sagitalni snimek mozkového (tkdfnového) okna v druhém a tfetim panelu. Zluta Sipka oznacuje
oblast dekomprese, zatimco oranzova Sipka zvyraznuje difuzni hyperdenzitu v infratentoridlni oblasti.

cumbing to their injuries and the remaining
cases exhibiting severe neurological seque-
lae, including diffuse cerebral atrophy and
cystic encephalomalacia [2].

The radiological hallmark of WCS is best
identified on non-contrast CT, which reveals
the paradoxical hyperdensity of infratento-
rial structures against a diffusely hypodense
cerebral cortex. Differential diagnosis in-
cludes conditions such as severe hypoglyce-
mia, mitochondrial encephalopathies, and
other metabolic disorders [5-7]. The pres-
ence of obliterated basal cisterns, as seen
in our patient, further correlates with a fatal
outcome [2].

The exact pathophysiological mecha-
nism of WCS remains unclear, but several hy-
potheses have been proposed. One expla-
nation suggests that elevated intracranial
pressure disrupts the deep venous drainage
of the supratentorial brain, leading to differ-
ential perfusion of the infratentorial struc-
tures [3,4,7]. Another hypothesis involves
selective vulnerability of the cerebral hem-
ispheres to ischemia due to differences in
metabolic demands. Additionally, the pos-
terior circulation is thought to remain func-
tional longer than the anterior circulation
in cases of global ischemia, thereby pre-
serving cerebellar perfusion [7]. Harwood-

Nash etal. suggested that the WCS could
be related to an evolutionary “diving reflex”
that preferentially protects the brainstem
and cerebellum under conditions of severe
hypoxia [7].

The treatment approach for WCS primarily
focuses on symptomatic management. Strat-
egies include reducing intracranial pressure
through controlled hyperventilation, osmotic
diuretics such as mannitol, and targeted tem-
perature management [8]. In some cases, de-
compressive craniectomy can provide tem-
porary relief, but long-term outcomes remain
unfavorable. Literature suggests that early ag-
gressive management can improve survival
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in select cases; however, most patients with
WCS experience severe and irreversible neu-
rological impairment.

While most cases of WCS lead to poor
outcomes, a few reports indicate that some
patients with WCS due to post-meningitic
encephalopathy have shown significant im-
provement with appropriate treatment [9].
This suggests that certain reversible mecha-
nisms may contribute to the radiological ap-
pearance of WCS in specific scenarios. How-
ever, in traumatic and hypoxic cases, the
presence of this sign is almost invariably as-
sociated with severe morbidity and mortality.

Recognizing the WCS is crucial for both
radiologists and clinicians, as it signifies se-
vere hypoxic brain damage with minimal li-
kelihood of recovery [1,2]. Early identification
allows for timely prognostication and in-
forms decision-making regarding the appro-
priateness of continued intensive care [2,10].

Given the grim prognosis associated with
this radiological finding, WCS may also be
useful in medico-legal cases, particularly
in suspected child abuse or non-acciden-
tal trauma [6,10]. Furthermore, understand-

ing the underlying pathophysiology of WCS
can help in developing novel neuroprotec-
tive strategies aimed at mitigating second-
ary brain injury [3,4,7].

In conclusion, WCS remains a rare but sig-
nificant imaging finding associated with cat-
astrophic brain injury. Its presence on CT
should prompt consideration of profound
hypoxic injury and carries a dismal progno-
sis [1,2]. This case underscores the impor-
tance of early radiological recognition, guid-
ing clinical expectations and management
strategies. Further research is necessary to
elucidate the precise mechanisms underly-
ing WCS and to explore potential neuropro-
tective strategies that may mitigate the im-
pact of this devastating condition.
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