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ABSTRACT

Background and Objective: Nonaneurysmal Subarachnoid Hemorrhage (NASAH) represents a rare type
of hemorrhage that indicates blood in the space between the arachnoid and the pia mater around the
brain. This condition accounts for 0.3-0.5 cases per 100,000 persons. The objective of this study is to report
a case of NASAH patient. Materials and Methods: A seventy-three-year-old female patient was admitted
to the Intensive Care Unit (ICU)-due to a sudden severe headache and lower limb weakness, followed by
unconsciousness with no history of diagnosed clinical condition. Results: The clinical examination
indicated severe uncontrolled hypertension and the conventional Computerized Tomography (C.T.) brain
images showed diffuse Subarachnoid Hemorrhage (SAH). The onset was treated by empiric therapy,
monitoring the invasive blood pressure (B.P. and using nimodipine). The patient became conscious and
well-recovered after 2 weeks of the ICU admission and another non-contrast brain C.T. after the recovery
showed unremarkable findings. The patient was discharged from the hospital and directed to use an
antihypertensive drug and come back after two weeks for follow-up. Unfortunately, four days later after
the discharge, the patient suddenly died. Conclusion: Computerized tomography is a valuable method
for diagnosing NASAH. Nimodipine was the optimum treatment for this patient besides the empiric
therapy. Careful diagnosis and adequate treatment of NASAH are advisable to avoid severe complications.
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INTRODUCTION

A Subarachnoid Hemorrhage (SAH) is an accumulation of blood in the space between the
arachnoid and the pia mater around the brain. Claassen and Park' indicated that SAH is the third most
common stroke subtype. Still, its incidence has decreased over the past decades due to lifestyle changes
such as smoking cessation and management of hypertension. The SAH can be due to trauma or occurs
spontaneously, about 85% of cases of spontaneous SAH are caused by ruptured intracranial aneurysms
(aneurysmal SAH). The remainder (15%) includes non-aneurysmal peri mesencephalic, Macdonald® and
Wolfert et al? have proposed that the Nonaneurysmal Subarachnoid Hemorrhage (NASAH) is a rare
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type of SAH. Roman-Filip et al.* indicated that the NASAH incidence ranges between 0.3 and 0.5 cases per
100,000 persons. Maher et al® suggested that spontaneous Subarachnoid Hemorrhage (SAH) was
associated with a more significant proportion of morbidity and mortality. Some authors have shown that
this condition can be diagnosed by Computed Tomography (C.T.) as a first diagnostic test. However, when
unremarkable, the next step should be a lumbar puncture’.

Case report: In June, 2020 a seventy-three-year-old female patient was admitted to the Intensive Care
Unit (ICU)-at Al Bangadded Hospital-Khartoum-(The case report ended in July, 2024). The patient's
symptoms began with a sudden severe headache and lower limb weakness, then became unconscious.
In the ICU unit, severe uncontrolled hypertension was detected clinically. She has no previous history of
diagnosed clinical conditions. The neurologist requested a C.T. brain, the conventional C.T. brain images
showed a diffuse extension of SAH with blood from the basilar cisterns, covering the Sylvian fissures and
extending to the interhemispheric fissure (Fig. 1). The unconsciousness condition was managed initially
through starting empiric therapy, like oxygenation and intravenous (V) fluids for circulation control, then
invasive blood pressure (B.P.) monitoring and using nimodipine for cerebral vasospasm (CV) prevention.
After two weeks of the ICU admission, the patient became conscious. Another non-contrast brain C.T. after
the recovery showed unremarkable findings and no evidence of hemorrhage (Fig. 2). After a good
recovery, the patient was discharged from the hospital with no complaints of symptoms other than
fatigue. She was directed to use an antihypertensive drug regularly and come back after two weeks for
follow-up. Unfortunately, four days later after the discharge, the patient suddenly died without any
complaints.

Fig. 1: Conventional C.T. brain images showed a diffuse extension of SAH
Presence of blood from the basilar cisterns, covering the Sylvian fissures and extending to the interhemispheric fissures

Fig. 2: Non-contrast C.T. image demonstrating the improvement of the patient after the treatment with
no appearance of the SAH
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DISCUSSION

The clinical examination for the current case indicated severe uncontrolled hypertension and the C.T. brain
images showed a diffuse extension of SAH, the blood extended from the basilar cisterns, covering the
Sylvian fissures and extending to the interhemispheric fissures. Standard methods were applied to
diagnose, treat and monitor the onset. A conventional C.T. was used to diagnose the condition. The
patient became conscious and well-recovered through empiric therapy, monitoring the B.P. and using
nimodipine. The patient was discharged after the recovery and the unremarkable second brain C.T.
findings.

The intracranial subarachnoid spaces (SAS) are fluid-filled intercommunicating spaces Containing
Cerebrospinal Fluid (CSF) circulating within the basal cisterns. They are located between the meningeal
layers of the arachnoid and pia mater®. The SAH is life-threatening and results from the presence of blood
in the (SAS)”. The SAH can be due to trauma or occurs spontaneously, about 85% of cases of spontaneous
SAH are caused by ruptured intracranial aneurysms (aneurysmal SAH). The remainder (15%) includes
NASAH?.

Some authors have indicated that the (NASAH) is a rare type of (SAH) and potentially life-threatening
lesion and has an annual overall incidence range from 0.3-0.5 cases per 100,000 persons®®. Hypertension,
smoking, cocaine and alcohol usage are considered common risk factors for NASAH®. Dabilgou et al.”
suggested that the leading cause of spontaneous subarachnoid hemorrhage is hypertension, which occurs
in 77.9% of (NASAH) patients. The patients suffering from non-aneurysmal SAH have a better prognosis
compared to aneurysm-related SAH".

Regarding the diagnosis of NASAH, Trinh and Massoud.® reported the C.T., diagnoses this condition as
a first diagnostic test, if the C.T. is unremarkable, the next step should be a lumbar puncture. Hou and Yu'
proposed that NASAH is considered when SAH is centered in focal peri-mesencephalic cisterns. When the
diagnosis is unremarkable by lumbar puncture, the other options should be Magnetic Resonance
Imaging (MRI) and magnetic resonance angiography (MRA) or C.T., angiography (CTA)®. Haugh et al.”
concluded that when blood is in the Sylvian fissure, the outcomes and rates of complication from NASAH
are worse.

Regarding the treatment of NASAH, Osman and Rames™ have shown that the etiology remains unknown
in most cases and there are no specific treatments for NASAH. The current case study proved that NASAH
needs specific treatments. Our patient’s condition was treated initially by empiric therapy to manage the
unconsciousness condition, some procedures were applied, like oxygenation and IV fluids for circulation
control, then invasive blood pressure (B.P.) monitoring and using nimodipine. Wolfert et al.® surveyed to
evaluate the clinical management of NASAH among 135 neurosurgical departments, they have concluded
thatinvasive B.P. monitoring is usually performed more often in severe NASAH. This conclusion supported
the current case study report. Liu et al.”® provided a semi-lateral conclusion, they reported that nimodipine
effectively treats SAH with a lower incidence of adverse reactions.

Baggott and Aagaard-Kienitz'® have reported that nimodipine significantly affects cerebral circulation
more than peripheral circulation compared to other calcium channel-blocking agents. They added that
nimodipine inhibits the calcium influx in smooth muscle cells and prevents calcium-dependent smooth
muscle contraction and subsequent vasoconstriction.

In a cohort study of 67 NASAH patients, Lago et al."” suggested that the mortality rate was 6.6% during
the follow-up period. Tarkiainen et al.’® have shown that the severity of the bleeding in NASAH patients
has similar risk factors for poor outcomes as patients with aneurysmal SAH. This conclusion may explain
the sudden death of our patient in this current case study.
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CONCLUSION

Computed tomography is a valuable method for diagnosing NASAH. Indeed, confirming the diagnosis
by angiography is advisable to exclude an intracranial aneurysm or underlying vascular malformation.
Nimodipine was the optimum treatment for this patient besides the empiric therapy. The NASAH should
be carefully diagnosed and adequately treated through multiple diagnostic methods. Moreover, NASAH
may be associated with sudden death even after the recovery. Monitoring and controlling hypertension
is necessary and may have a role in avoiding NASAH attacks or decreasing the mortality rate.

SIGNIFICANCE STATEMENT

The objective of this study is to report a case of Nonaneurysmal Subarachnoid Hemorrhage (NASAH)
patient. The NASAH may be associated with high mortality and sudden death even after the recovery.
The current case report indicated that NASAH should be carefully diagnosed through multiple diagnostic
methods and adequately treated. Conventional C.T., angiography and Magnetic Resonance Imaging (MRA)
angiography are essential in diagnosing NASAH and excluding the ASAH. As this current case was about
a hypertensive patient, its outcomes indicated that monitoring and controlling hypertension is necessary
and may have a vital role in avoiding NASAH attacks. The author recommends conducting a prospective
study using a significant sample size of a cohort of NASAH patients to achieve more accurate results and
reach sound conclusions regarding this condition.
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