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HYPERACUTE INTRACEREBRAL HAEMORRHAGE
DURING MRI EXAMINATION AFTER THE SURGERY OF

MALIGNANT BRAIN GLIAL TUMOUR

HYPERAKUTNE INTRACEREBRALNE KRVACANIE POCAS MR VYSETRENIA
PO OPERACII MALIGNEHO GLIOMU MOZGU
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EPICRISIS

64-year-old patient was admitted to the neurosurgical depart-
ment for the planned surgery of the solid cystic tumour in the

Major statment

A rare case of hyperacute intracerebral bleeding
captured on postoperative MRI, which allowed

us to detailed observation of the series of the
pathophysiological events in the first minutes of its
occurrence.

SUMMARY

Chrenko R, Kolejak K, Polikova Mis-
tinova J. Hyperacute intracerebral hae-
morrhage during MRI examination after
the surgery of malignant brain glial tu-
mour

We are describing a case of intracerebral
haemorrhage into thalamus bursting into the
ventricular system. Bleeding appeared during
a check-up MRI examination on the first day
after the surgical extirpation of a glial tumour
from the temporal lobe. Initially, a hypoin-
tense deposit in TIW scan could be observed.
After administration of the contrast agent the
deposit gained a distinct spotty appareance.
In further sequences, the progression of the
bleeding and the final state stabilising after a
few minutes could be observed.

Key words: hyperacute intracerebral
haemorrhage, glial tumor, magnetic reso-
nance.

Hlavné stanovisko prace

Ojedinely pripad hyperakutneho intracerebraine-
ho krvacania zachyteného na MR vysetreni, ktoré
umoznilo detailne sledovat sériu patofyziologickych
udalosti v prvych minutach po jeho vzniku.

SUHRN

Chrenko R, Kolejak K, Polakova Mistino-
va J. Hyperakitne intracerebralne krvaca-
nie pocas MR vySetrenia po operacii ma-
ligneho gliému mozgu

Popisujeme pripad intracerebrélneho krva-
cania do talamu s prevalenim do komorové-
ho systému. Krvécanie vzniklo pocas kon-
trolného MR vysetrenia na prvy pooperaény
den po exstirpacii gliového tumoru tempo-
rdlneho laloka. Inicidlne bolo sledovatelné
hypointenzivne lozisko v TIW obraze. Lo-
zisko po podani kontrastnej latky pri aktiv-
nom krvéacani ziskalo $pecificky $kvrnity ob-
raz. V dal$ich sekvenciach mozno sledovat
progresiu krvacania a definitivny stav, ktory
sa ustalil do niekolkych mindt.

Klacové slova: hyperakitne intracereb-
ralne krvacanie, glidm mozgu, magnetickd
resonancia.

right temporal lobe (Fig. 1). Past anamnesis included arterial
hypertension with a triple combination of antihypertensive
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A Obr. 1A

A Obr 1B

Fig. 1. A, B- MR EP2 DWI - hyperintense deposit changes in the right temporal lobe at a different clinic 17 days prior to the surgery

medication and a post KP-resuscitation due to cardiac causes.
No history of anti-coagulation or anti-aggregation treatment.

During surgery a resection of the temporal lobe and extir-
pation of the tumour was performed with the use of 5-ALA
(5-aminolevulinic acid, Gliolan, fa. Medac GmbH, Hamburg,
FRG) (Fig. 9). Due to the intra-operative fluorescence there
arose a suspicion of a malignant glial tumour. The result of
the histological exam showed an oligoastrocytoma WHO
Gr.III (Fig. 8). Post-operative, the patient was intubated and
analgosedated and moved to the ICU. Surgery and the initial
post-operative period was without any extraordinary events.

24-hours after the surgery, a planned post-operative MRI
exam of the brain took place. During the MRI exam the pa-
tient developed an intracerebral haemorrhage bursting into
the ventricular system and the resection cavity (Fig. 2-7). The
patient was monitored during the entire examination and
his vital functions were stable. After his return to the ICU an
anisocoria with the dilated left pupil without puppilary light
reflex was observed and within minutes a bilateral mydriasis
without brain stem reflexes.

Neurosurgeon inserted an external drain into the right
lateral ventricle with the continual monitoring of ICP (Neu-
rovent, fa. Raumedic, Rehau GmbH, Guntramsdorf, Aus-
tria). Bloody fluid was drained with the initial pressures of
25 mmHg. ICP normalised after the procedure and left pupil
contracted temporarily, still without pupilary light reflex and
stem reflexes. On the third post-surgical day exitus letalis was
proclaimed with the symptoms of cardiac failure. Pathological
and anatomical autopsy was performed.
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DISCUSSION

Bleeding appears in 2.2% of patients after the intracerebral
supratentorial tumour operations. The overall mortality from
neurosurgical post-surgery bleeding is 32% (10). Bleeding
most commonly takes place in the intraparenchymal, ususally
in the location of the surgery (33/40), even though, in some
patients (7/40) the bleeding occurs in a location more distant
from the surgery. Bleeding usually happens within the first
few hours and days after the surgery (within 12 hours from
surgery in 35%). Potential risk factors seem to be the haemo-
coagulation disorder and hypertension. The most common
clinical symptom is the loss of consciousness that was present
in all the patients (11).

Acute haematoma (0-12 hours), in the period of oxyhae-
moglobin, can be seen in T1W image either isointensely or
hypointensely, in T2W image hypointensely. Traces of deoxy-
haemoglobin can, however, be captured in the first minutes
after the bleeding and so it is possible to observe a gradually
appearing border of the lower signal intensity at the edge of
the deposits in the T2W in the hyperacute phase. This enables
the substitution of the CT exam by introducing the gradient
sequences T2W (1-4) into the examination’s protocol for the
diagnostics of the acute ischemic stroke.

It is rare to capture the hyperacute bleeding during an MRI
examination. An asymmetrical expansion of the hyperacute
hemorrhage in a patient suffering from a cerebral amyloid an-
giopathy (CAA) has been described with the conclusion that
the expansion of the haematoma can occur as a result of lo-
cal cascade of the secondary vessel ruptures as opposed to the
bleeding from one ruptured vessel (12). Cases of intraventricu-
lar and subarachnoid bleeding during MRI examination with
to the extravasation of the contrast fluid were described (5-8).
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A Obr.2A A Obr. 2B

A Obr.2C A Obr.2D

Fig. 2. MR T2W TIRM, 11:09 am, perceptible resection cavity after the extirpation of the tumour with blood in its dorsal part (green arrows)

A Obr. 3A A Obr. 38

Fig.3.A, B- MR EP2 DWI, 11:16 am, hyperintense deposit can be observed in the thalamus area and the upper part of the mesencephalon (turquoise
arrows). Its localisation corresponds with the epicentre of the haematoma (Fig. 4)
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A Obr.4A A Obr. 4B

A Obr.4C A Obr. 4D

Fig. 4. MR T1W GE, 11:16 am, with no sign of contrast enhancement (yellow arrows),
Pictures 4C and 4D - imaging of the circular slightly hypointense expansive deposit with the characteristics of a haematoma in the medial part of the right
thalamus and the upper mesencephalon (purple arrows)

Table 1. Time frame of the expansion of the bleeding

Time Imaging Volume total Volume %
(min:sec) modality (ml) expansion
00:00 MR EP2 DWI 0.55 N/A
00:11 MRT1W GE 3.33 605%
03:18 ,\é‘)?nTr:i\:\éaGnE 304 912%
06:04 MRT1W MPRAGE 153 503%
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A Obr.5A A Obr.5B

A Obr. 5C A Obr. 5D

Fig. 5. MR T1W GE + Omniscan 12ml (Gadodiamid, fa. GE Heathcare Handels GmbH, Austria) 11:19 am. A, B - with no sign of contrast enhacement (yel-
low arrows); C, D — post-contrast imaging of the macular hyperintense deposits with the characteristic of a haematoma with the mixture of the contrast fluid
and the bursting into the ventricular system (orange arrows)
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A Obr. 6A A Obr.6B

A Obr.6C A Obr.6D

Fig. 6. MR T1W MPRAGE, 11:22 am, bursting of the haemorrhage into the back part of the resection cavity (brown arrows) and the increase of the
haematoma in the thalamus part and the ventricular system (C, D). Diffusive contrast enhancement in the area of the pons with the characteristics
of the venostasis (blue arrows) (A, B).
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A Obr. 7A A Obr. 7B

A Obr.7C A Obr. 7D

Fig. 7. Native CT exam, 1:35 pm, imaging of the haematoma during the CT exam. Enlargement of the ventricular system with the characteristics of
the obstructive hydrocephalus can be observed.

1807
= 160
£ 1]
S 120
S 100
S 80
§ 60+ Graph 1. Time curve of the expansion of the bleeding has a logarithmic
g 404 shape. Initially, the bleeding had a symmetrical shape (Fig. 4). Its epicentre was
= 201 projected into the medial area of the right thalamus and mesencephalon. Fol-
a T ! lowing development showed an asymmetrical expansion and the bursting of the
-1 0 ! 2 3 4 5 6 7 haematoma into the vetricular system and the resection cavity. The growth of the
Time (min) haematoma volume accelerated (Fig. 5). Haematoma subsequently reached its
final volume and shape (Fig. 6).
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A Obr.8

Fig. 8. Histological report. Histopathological show a medium hyper-
cellular glial tumour consisting of astrocyte and oligodendroglioma
components (HE significant enlargement). The astrocyte component
is mainly protoplasmic with a small component of fibrillary astro-
cytess. Both components exhibit a medium nuclear pleomorphism.
Medium amount of small gemystocytes and glial fibrillary oligoden-
drocytes is identified. Oligodendroglioma component manifested
a medium mitotic activity, deposits of the microvascular proliferation
with endothelial hyperplasia and small necrotic focus. Conclusion:
Oligoastrocytoma WHO Gr. Ill.

In the presented case, the bleeding coincided with the brain
tumour surgery. During the evaluation of the post MRI, shortly
before the occurrence of the bleeding, a small hyperintense de-
posit in the area of the right thalamus and mesencephalon ap-
peared in the MR DWI sequence. This deposit was projected
onto the epicentre of the bleeding and it was not perceptible
at the examination 17 days before the surgery. In its initial
stage, the hemorrhage had a symmetrical shape. In the follow-

A Obr. 9A

A Obr. 9B
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ing course, however, an asymmetrical intracerebral expansion
appeared, similar as the case of the patient with CAA (12),
followed by a bursting of the haematoma into the ventricular
system and the resection cavity. Acceleration of the volume
expansion of the haematoma took place in this stage. Diffuse
postcontrast enhancement, probably, as a result of the venosta-
sis caused by the pressure effect of the haematoma onto the ve-
nous drainage system. A similar occurrence was described by
MRI in a case of carotid cavernous fistula (9).

We presume that the presented case has characteristics of
a thalamic hemorrhage coincidentally occurring at the same
time as the brain tumour surgery. The role of the surgery itself
in relation to the hemorrhage is unclear.

CONCLUSION

We present the course of a hyperacute intracerebral hemor-
rhage during an MRI examination. The imaging of the expan-
sion of the hemorrhage enables a detailed observation of the
series of the pathophysiological events in the first minutes of
its occurrence.

Abbreviations used

5-ALA 5-aminolevulinic acid

CAA cerebral amyloid angiopathy

CP cardiopulmonary

EP DWI  echo planar diffusion weighted imaging
FRG Federal Republic of Germany

GE gradient echo

HE hematoxylin/eosin

ICP intracranial pressure

MPRAGE magnetisation prepared rapid acquired gradient echoes

MRT magnetic resonance tomography
TIW T1 weighted image

T2W T2 weighted image

TIRM turbo inversion recovery magnitude
WHO World Health Organisation

Fig. 9. Tumorous infiltration of the temporal cor-
tex can be seen in the microscopic image using
white light (A); using a 440 nm filter shows dark
red tumorous tissue that can be differentiated
from the cortex (B)
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