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Introduction

Abstract

Remote Intracerebral Hemorrhage supratentorial (RICH) oc-
curring shortly after craniotomy for removal of an intracranial le-
sion is a rare but serious complication, likely to result in significant
morbidity or even death. In this context, we describe the case of a
66-year-old woman presenting to neurosurgery department with
progressive headaches for two years, associated with memory and
language disorders evolving for two months, without focal neuro-
logical deficits. A brain MRI with contrast revealed the presence of
a left temporal supratentorial process, compatible with a menin-
gioma confirmed by stereotactic biopsy.

The patient was admitted to the operating room for craniectomy
with a left paramedian temporal approach in the supine position,
with the head turned laterally, left side up. However, in the imme-
diate postoperative period, she presented with persistent delayed
awakening, and remained comatose with a Glasgow Coma Scale
(GCS) score of 8. Emergency CT scans revealed a diffuse subarach-
noid hemorrhage involving all cerebral hemispheres, graded Fisher
IV, as well as a right-sided intracerebral hematoma, contralateral to
the operative site.

The patient benefited from a no invasive expective attitude and
recovered without residual neurological deficits. This case high-
lights the crucial importance of close postoperative monitoring and
early CT scanning in the event of delayed recovery or neurological
deterioration. Remote intracebral hemorrhage following supraten-
torial surgery is an extremely rare complication and the underlying
mechanism remains unclear.
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Postoperative Intracerebral Hemorrhage (ICH)is a well-
known complication in neurosurgery, usually occurring at the
initial site of intracranial intervention. However, bleeding into
areas distant from the surgical site, known as Remote Intra
Cerebral hemorrhage (RICH), is a rare but potentially serious
occurrence [1,2]. Despite its rarity, RICH poses significant chal-
lenges in terms of diagnosis and management. Various factors
have been implicated in the etiology of RICH, although the pre-
cise mechanisms remain elusive. Speculation abounds regard-
ing the potential roles of arterial hypertension, coagulopathy,
Cerebrospinal Fluid (CSF) dynamics, head position during sur-
gery and underlying pathological abnormalities [3]. The multi-
factorial nature of postoperative hemorrhage underscores the
complexity of its pathogenesis. Historically, much attention has
been paid to cerebellar hemorrhages following supratentorial
craniotomies, or conversely, to supratentorial hemorrhages fol-

lowing infratentorial surgeries [4]. However, cases of supraten-
torial (RICH) following supratentorial craniotomies are extreme-
ly rare.

Case Report

A 66-year-old woman with no previous medical history There
was no particular history of diabetes, hypertension or coagula-
tion disorders, nor any notion of recent head trauma. She pre-
sented to the neurosurgery department with headaches that
had been evolving for 24 months and had worsened over the
last 2 months, recently associated with memory and language
disorders, with no focal neurological deficits, fever or loss of
consciousness. There was no fever or disturbance of conscious-
ness, and the general and systemic examination was unremark-
able. Neurologically, she was conscious, alert and time-orient-
ed. She had no cerebellar deficits. There were no focal motor
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Figure 1: MRI with coronal injection showing a Left temporopari-
etal lesion enhancing after contrast injection.

(b)

Figure 2: Postoperative CT scan showed a right temporal hema-
toma (A) a diffuse subarachnoid hemorrhage distributed over all
bilateral cerebral hemispheres with diffuse cerebral edema (B).

or sensory neurological deficits. Routine blood and biochemical
tests revealed no abnormalities. Cerebral Magnetic Resonance
Imaging (MRI) was performed, demonstrating the presence of
a left supratentorial lesion consistent with a large meningioma,
exerting pressure on adjacent cortical regions (Figure 1) Given
these radiological findings and the patient's clinical symptom-
atology, surgical resection of the meningioma was planned.

The patient was scheduled for tumor resection under gen-
eral anesthesia in Jim supine position with head fixation via
May field according to standard practice, and craniectomy per-
formed with a left paramedian temporal approach with the
head turned laterally left side up without notable incident dur-
ing the procedure. The meningioma was successfully resected,
with an estimated blood loss of 400 ml and took almost 180
minutes (skin-to-skin). No intraoperative complications were
reported, and the patient was transferred to the ICU for postop-
erative monitoring. In the hours following surgery, the patient
showed delayed awakening, responding only partially to verbal
stimuli and exhibiting increasing lethargy.

There was no eye opening, but she could move all four limbs,
the pupils were bilateral and smaller in size and responded to

light. Her GCS (Glasgow Coma Scale) was assessed at 8. Immedi-
ate CT scan showed a right temporal hematoma, and a diffuse
subarachnoid hemorrhage distributed over all bilateral cerebral
hemispheres with diffuse cerebral edema (Figure 2). It should
be noted that the patient had no history of hypertension, and
her blood pressure was stable during the perioperative period.
She was not treated with anticoagulants and her laboratory
results, including coagulation parameters, were normal. Preop-
erative MRI revealed no frontal lobe abnormalities The coagula-
tion profile was normal. We managed the patient conservative-
ly, she was artificially ventilated with blood pressure control and
seizure prevention, The patient recovered after 5 days without
any deficits. The patient was transferred to the neurosurgical
ward for further treatment.

Discussion

Most postoperative Intra cerebral hemorrhage develop close
to the surgical site and are generally attributed to inadequate
intraoperative hemostasis [5]. The Remote Intracerebral Hem-
orrhage is defined as hemorrhage away from the operative site
that occurs mainly during supratentorial craniotomies and clas-
sified into supratentorial and infratentorial RICH.

(RICH) after supratentorial craniotomy is rare. RICH occurs
with an incidence of 0.08% to 0.6% after supratentorial pro-
cedures [6]. Frequently reported procedures were aneurysm
clipping, temporal lobectomies and hematoma evacuation. Re-
moval of a supratentorial tumor is relatively rare to cause RICH
[7]. Although, there are few reports of supratentorial RICH fol-
lowing supratentorial craniotomy. In one case series of RICH,
the reported incidence of RICH after supratentorial surgery was
around 16%.[4] Chi Wang et al. have demonstrated that the in-
cidence of RICH IT is higher than that of ST, while the mortality
rate of RICH is higher [8].

The etiology of RICH remains unclear. Many authors have
proposed different factors that predict the occurrence of RICH.
Chronic increased intracranial pressure, coagulation disorders,
and hypertension were the commonest [7]

Recent reports suggest that supratentorial RICH is not relat-
ed to hypertension or coagulopathy.[9] Altered cerebral hemo-
dynamics after craniotomy and total tumor resection

may contribute to the development of RICH. Surgical ma-
nipulation, including retraction of brain tissue and disruption of
normal vascular pathways, can lead to changes in blood flow
dynamics. This alteration in cerebral perfusion can lead to isch-
emia or hemorrhage in distant regions of the brain [10].

Several publications have described distant on-site bleeding
caused by induced coagulopathy. They have suggested poten-
tial mechanisms for the development of coagulative changes af-
ter GBM resection. Tumor resection triggers local release of tis-
sue plasminogen activator. In addition, the release of systemic
fibrinolytic substances leads to a remotely-injured gliomatous
syndrome [11,12].

The exact pathophysiological mechanism remains unknown.
However, many authors have speculated on cerebrospinal fluid
loss or over drainage as the cause [1,8,12,13,14], Loss of a sub-
stantial volume of CSF during surgery plays a central role. Ex-
cessive CSF withdrawal causes cerebellar collapse and tearing
of the superior vermian veins and their tributaries, leading to
RICH [15]. There are studies on the pathomechanism of RICH
without substantial CSF loss [16,17]. A large supratentorial mass
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with chronically elevated intracranial pressure accompanied by
a compensatory reduction in CSF volume. Consequently, a few
hours after surgery, the relative reduction in CSF volume causes
compensatory acute engorgement of the venous sinuses with
resultant hemorrhagic venous

Impaired auto regulation, the ability of cerebral blood ves-
sels to maintain constant blood flow despite changes in perfu-
sion pressure, may also play a role [18]. Disruption of autoregu-
lation during surgery and the subsequent release of increased
intracranial pressure after total resection of the tumor mass
can lead to deregulation of cerebral blood flow, predisposing
to RICH [19].

Our patient had neither hypertension nor pre-existing co-
agulopathy. Blood pressure remained normal during the peri-
operative periods. The coagulation profile was within normal
limits. Neither massive intraoperative CSF loss nor excessive CSF
drainage occurred. The possibility of distant wounded glioma
syndrome or risk of venous thromboembolism from tumor fac-
tor are specific to malignant gliomas [12,20]. The theory of a
consumption coagulopathy due to injured brain tissue could be
the cause. But there is no specific literature on meningiomas.

Our patient presented with chronically elevated intracranial
pressure. Sudden decompression could lead to intracranial hy-
potension, with consequent multiple distant intracranial haem-
orrhages.

Diagnosis of RICH requires rapid imaging, usually by CT or
MRI. These modalities can identify the presence of a distant
hemorrhage, assess its size and location, evaluate midline dis-
placement and detect associated mass effect. Management of
RICH depends on the patient's clinical condition, the extent of
hemorrhage and the presence of a mass effect [21]. Surgical in-
tervention, such as hematoma evacuation and decompressive
craniectomy, may be required to relieve the mass effect and
prevent further neurological deterioration. Medical manage-
ment, including blood pressure control and correction of coagu-
lopathy, is also important.

The prognosis of patients with RICH varies and depends on
factors such as the initial severity of the hemorrhage, the extent
of neurological damage and the speed of intervention. Rehabili-
tation and neurorehabilitation play a crucial role in optimizing
functional recovery and improving the patient's quality of life.

Conclusion

The occurrence of RICH after supratentorial surgery remains
an extremely rare complication, and the underlying mechanism
is still largely misunderstood. Nevertheless, in the present con-
text, abrupt changes associated with tumor resection, coupled
with intracranial hypotension following lobectomy, may have
contributed to this particular case. Although remote cerebral
hemorrhage is an uncommon event, it is imperative that practi-
tioners be alert to this possibility and closely monitor indicative
clinical signs. A thorough post-operative neurological examina-
tion remains the cornerstone for minimizing the risk of serious
sequelae and ensuring prompt intervention to prevent deleteri-
ous complications.
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