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1  |  INTRODUCTION

Remote intracerebral hemorrhage (RICH), occurring re-
mote to the surgical site following craniotomy, is a rare 
but potentially devastating complication.1 Although the 
exact pathophysiology remains unclear, RICH has been 

attributed to various mechanisms, including reperfusion 
injury, altered cerebral hemodynamics, and impaired 
autoregulation.2,3 We present a case of RICH following 
craniotomy for an intracerebral hematoma, emphasizing 
the need for vigilance and appropriate management in pa-
tients undergoing surgical evacuation.
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Key Clinical Message
Remote intracerebral hemorrhage (RICH) is a rare yet highly consequential com-
plication that can occur after a craniotomy performed for the evacuation of an 
intracerebral hemorrhage (ICH). In this case report, we present the clinical de-
tails of a 74-year-old female patient who underwent a supratentorial craniotomy 
to address an ICH, and subsequently developed RICH. A 74-year-old woman was 
admitted to our department with a severe headache, onset of dysarthria, and left-
sided brachio-crural hemiparesis. The patient had a history of arterial hyperten-
sion and a previous cerebral ischemia incident 2 years prior, potentially due to 
cerebral amyloid angiopathy. Despite the immediate surgical intervention and 
intensive care, she succumbed to respiratory distress after developing a contralat-
eral ICH. RICH following craniotomy for an intracerebral hematoma is a rare 
but potentially devastating complication. Close monitoring, prompt recognition 
of neurological deterioration, and timely intervention are imperative to optimize 
patient outcomes. Further research is needed to better understand the underly-
ing mechanisms and risk factors associated with this complication, allowing for 
improved prevention and management strategies in the future.
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2  |  CASE PRESENTATION

A 74-year-old female patient presented to our department 
exhibiting severe headache, onset of dysarthria, and left-
sided brachio-crural hemiparesis. The patient's medical 
history was notable for arterial hypertension and a previ-
ous episode of cerebral ischemia 2 years prior, potentially 
linked to cerebral amyloid angiopathy (CAA). Indeed, the 
patient had undergone brain MRI examination, which 
clearly demonstrates the characteristic microbleeds as-
sociated with CAA in the T2 gradient echo sequences 
(Figure 1).

2.1 | Initial diagnostic assessment

An immediate brain CT scan revealed an extensive in-
tracerebral hemorrhage in the right temporo-parietal 
region, causing a significant mass effect and a leftward 
shift of median structures by 10 mm. An early right 
uncal herniation was also observed (Figure 2). Notably, 
the patient's dysarthria was primarily attributed to 
brainstem compression resulting from the intracerebral 
hemorrhage.

2.2 | Clinical findings

During the CT scan, the patient's neurological status 
worsened, with a Glasgow Coma Scale (GCS) score of 
9/15 (E2V2M5). This necessitated immediate surgical 
intervention.

2.3 | Therapeutic intervention

An emergency fronto-temporo-parietal right craniotomy 
was performed to evacuate the intracerebral hematoma 
and relieve cerebral tension. The pupils remained iso-
choric and isocyclic even after the surgical procedure. 
Subsequently, the patient was transferred to the intensive 
care unit (ICU).

2.4 | Follow-up and outcomes

A postoperative brain CT scan performed 6 h later 
showed the surgical outcomes and the presence of a con-
tralateral intracerebral hemorrhage in the left parietal 
region, measuring approximately 50 mm, without shift 

F I G U R E  1  Brain MRI axial images 
in series demonstrating the characteristic 
microbleeds associated with cerebral 
amyloid angiopathy in the T2-weighted 
gradient echo sequences. Cerebral 
microhemorrhages, defined as 2–10 mm, 
round, or ovoid areas of hemorrhage, 
tend to be cortico-subcortical (at the 
gray-white matter junction) and spare 
the basal ganglia and pons, in contrast to 
hypertensive microhemorrhages.
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of median structures (Figure 3). A further brain CT scan 
conducted 24 h later revealed an additional extension 
of the contralateral intracerebral hematoma (Figure 4). 
Despite intensive care and multiparametric monitoring, 
the patient succumbed to respiratory distress on postop-
erative Day 3.

3  |  DISCUSSION

RICH following craniotomy for intracerebral hematoma 
evacuation is an uncommon but serious complication. 
The reported incidence of remote ICH ranges from 1% to 
2% of cases.4 The exact mechanisms underlying remote 

F I G U R E  2  Preoperative brain CT axial (A), sagittal (B), and coronal (C) images show an extensive intracerebral hemorrhage in the 
right temporo-parietal region, causing a significant mass effect and a leftward shift of median structures by 10 mm. An early right uncal 
herniation was also documented.

F I G U R E  3  6-h postoperative brain CT axial (A), sagittal (B), and coronal (C) images show the presence of a contralateral intracerebral 
hemorrhage in the left parietal region, measuring approximately 50 mm, without shift of median structures.

F I G U R E  4  24-h postoperative brain CT axial (A), sagittal (B), and coronal (C) images revealed an additional extension of the 
contralateral intracerebral hematoma.
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ICH are not fully understood, but several theories have 
been proposed.2,5–9 These include altered cerebral hemo-
dynamics, impaired autoregulation, reperfusion injury, 
and disruption of the blood–brain barrier.

Altered cerebral hemodynamics following craniotomy 
and hematoma evacuation may contribute to the devel-
opment of RICH. Surgical manipulation, including re-
traction of brain tissue and disruption of normal vascular 
pathways, can lead to changes in blood flow dynamics. 
This alteration in cerebral perfusion may result in isch-
emia or hemorrhage in remote regions of the brain.10,11

Impaired autoregulation, the ability of cerebral 
blood vessels to maintain a constant blood flow despite 
changes in perfusion pressure, may also play a role. 
The disruption of autoregulation during the surgical 
procedure and the subsequent release of increased in-
tracranial pressure after hematoma evacuation can lead 
to dysregulation of cerebral blood flow, predisposing to 
remote ICH.

Reperfusion injury is another proposed mechanism. 
The release of increased intracranial pressure following 
hematoma evacuation can lead to reperfusion of previ-
ously compromised brain tissue. This reperfusion may 
trigger an inflammatory response, oxidative stress, and 
disruption of the blood–brain barrier, ultimately resulting 
in remote hemorrhage.10

In the context of a RICH following a supratentorial 
craniotomy, CAA could be a possible cause of hematomas 
distant from the surgical site, contralateral to the craniot-
omy.12 During the craniotomy, the brain is manipulated, 
and damage to surrounding blood vessels can occur. If a 
patient has pre-existing CAA, the vessel fragility caused 
by amyloid deposition could increase the risk of bleeding 
both at the surgical site and in other areas of the brain.13,14 
However, it is important to note that there could be other 
causes of hematomas distant from the surgical site after a 
craniotomy. For example, the use of anticoagulant or anti-
platelet medications can increase the risk of bleeding.15,16 
Additionally, manipulation of the brain during surgery 
can cause vessel injury irrespective of the presence of am-
yloid angiopathy.

However, the association between CAA and RICH 
following a supratentorial craniotomy is not well-estab-
lished. Normally, a remote hematoma occurs because of 
alterations in intracranial pressure or blood flow, which 
can arise after brain surgery. It cannot be ruled out that 
CAA may contribute to such hematomas, particularly if 
the compromised blood vessels are exposed to stress or 
changes in pressure.

The diagnosis of remote ICH requires prompt im-
aging, typically with CT or MRI. These modalities can 
identify the presence of remote hemorrhage, assess its 

size and location, evaluate midline shift, and detect 
associated mass effect. In our case, a repeat CT scan 
revealed a left-sided intracerebral hemorrhage, confirm-
ing the diagnosis.5

Management of remote ICH depends on the patient's 
clinical status, the extent of the hemorrhage, and the pres-
ence of mass effect. Surgical intervention, such as hema-
toma evacuation and decompressive craniectomy, may be 
necessary to relieve mass effect and prevent further neu-
rological deterioration. Medical management, including 
blood pressure control and correction of coagulopathy, is 
also important.

The prognosis of patients with remote ICH varies 
and depends on factors such as the initial severity of the 
hemorrhage, the extent of neurological injury, and the 
timeliness of intervention. Rehabilitation and neuroreha-
bilitation play a crucial role in optimizing functional re-
covery and improving the patient's quality of life.

4  |  CONCLUSIONS

RICH following a supratentorial craniotomy for an in-
tracerebral hematoma is a rare but potentially devastating 
complication. The exact mechanisms remain unclear, but 
altered cerebral hemodynamics, impaired autoregulation, 
and reperfusion injury are thought to contribute. Prompt 
recognition, close monitoring, and timely intervention 
are essential for optimizing patient outcomes. Further 
research is needed to improve our understanding of this 
complication and develop strategies for prevention and 
management.
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