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Abstract

BACKGROUND

Rupture of an intracranial aneurysm is a type of acute stroke that is a serious
threat to human health. Misdiagnosis of ruptured intracranial aneurysms is a
serious clinical event that may have disastrous consequences in some patients. To
date, ruptured intracranial aneurysms have been misdiagnosed as meningitis,
tumors, stroke, or trauma, among other conditions. Here, we report what appears
to be the first case of a ruptured intracranial aneurysm that presented as cerebral
circulation insufficiency.

CASE SUMMARY

A middle-aged man was admitted to our hospital because of a parasellar lesion
identified on a noncontrast computed tomography (CT) image after a mild traffic
accident that was caused by a brief loss of consciousness. Notably, he was
diagnosed with cerebral circulation insufficiency after two unexplained episodes
of a transient loss of consciousness within the past 8 mo. The patient was
diagnosed with right internal carotid artery aneurysm based on CT angiography
and completely recovered after a craniotomy at our hospital. A few clots and
severe adhesions around the aneurysm were observed in the subarachnoid space
during the operation, suggesting that the aneurysm had ruptured and may had
been misdiagnosed as cerebral circulation insufficiency.

CONCLUSION

Ruptured intracranial aneurysms may show negative imaging results and present
as cerebral circulation insufficiency, which should be recognized as soon as
possible to ensure timely management.

Key Words: Intracranial aneurysm; Misdiagnosis; Cerebral circulation insufficiency; Case
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Core Tip: This paper reports a case of ruptured intracranial aneurysm presenting as
cerebral circulation insufficiency. Furthermore, the causes of misdiagnosis and
experiences about the diagnosis and management are discussed by literature review. To
the best of our knowledge, this is the first report of intracranial aneurysmal rupture
presenting as cerebral circulation insufficiency. Our report also demonstrates a rare
case of short-term dilated intracranial cystic aneurysm.

Citation: Zhao L, Zhao SQ, Tang XP. Ruptured intracranial aneurysm presenting as cerebral
circulation insufficiency: A case report. World J Clin Cases 2021; 9(22): 6380-6387

URL: https://www.wjgnet.com/2307-8960/full/v9/i22/6380.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i22.6380

INTRODUCTION

Subarachnoid hemorrhage (SAH) is the most common form of ruptured intracranial
aneurysm and has clinical presentations that range from a simple headache to obvious
neurological deficits. SAH is easily suspected and diagnosed based on imaging
findings in patients who present with sudden severe headaches, vomiting, disturbance
of consciousness, and other typical clinical manifestations. However, a small number
of patients may have extremely rare clinical or imaging manifestations, leading to a
difficulty in determining the diagnosis or even misdiagnosis. Due to atypical clinical or
imaging manifestations, ruptured intracranial aneurysms have been reported to be
misdiagnosed as meningitis, tumors, stroke, or trauma, among other conditions[1-3].
Here, we report what appears to be the first case of a ruptured intracranial aneurysm
presenting as cerebral circulation insufficiency. The literature on the misdiagnosis of
intracranial aneurysms with atypical clinical manifestations is reviewed.

CASE PRESENTATION

Chief complaints
A 45-year-old man was admitted to our hospital with recurrent transient losses of
consciousness and a serendipitous parasellar lesion.

History of present illness

According to his account, the patient had suffered three brief periods (tens of seconds)
of an unexplained loss of consciousness within 8 mo. No attack was accompanied by
headaches, vomiting, or convulsions. On the first two occasions, he was admitted to
two local hospitals and underwent repeated noncontrast computed tomography (CT)
scans (Figure 1), electroencephalograms, electrocardiograms, carotid ultrasound,
cardiac ultrasound, transcranial Doppler, and measurements of blood glucose, blood
lipid, and hemoglobin levels. Since no abnormality was detected in the previous
examinations, he was diagnosed with and treated for cerebral circulation insufficiency
twice. During the last event, the patient had suddenly lost consciousness for tens of
seconds while riding a motorcycle and caused an accident. An emergency CT scan did
not reveal subarachnoid hemorrhage (SAH), but unexpectedly showed an abnormal
density on the right side of the sella while the patient received trauma-related
treatment at the nearest emergency center (Figure 2). Therefore, he was advised to go
to a superior hospital.

History of past illness
This patient did not have a history of cardio-cerebrovascular diseases or neurological
diseases.

6381 August 6,2021 | Volume9 | Issue22 |
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Figure 1 First head computed tomography images. A: No abnormal density lesion was found near the parasellar region; B: No abnormal density lesion or
subarachnoid hemorrhage was observed in the suprasellar cistern and annular cistern; C and D: No obvious subarachnoid hemorrhage was observed in any sulci or

cistern.
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Personal and family history
The patient denied a family history of hypertension, stroke, or psychiatric disorders.

Physical examination
Upon admission, no abnormalities in the central nervous system were identified.

Laboratory examinations

Upon admission, the patient underwent a blood cell analysis and examinations of
blood electrolyte, blood glucose, blood lipid, liver function, renal function, and
adenohypophysial hormone levels. The test results were all normal, except for a slight
increase in the white blood cell count (11.56 x 10°/L) and neutrophil count (6.65 x 10°
/L).

Imaging examinations

CT angiography (CTA) was performed immediately and revealed a morphologically
irregular cystic aneurysm of the right internal carotid artery. The aneurysm had
multiple sacs pointing in different directions, and the longest diameter of the
aneurysm was approximately 11 mm (Figure 3).

FINAL DIAGNOSIS

The patient was ultimately diagnosed with an aneurysm in the right internal carotid
artery. According to the characteristics of aneurysmal images, the aneurysm was
judged to be prone to bleeding.

WJCC | https://www.wjgnet.com 6382 August 6,2021 | Volume9 | Issue22 |
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Figure 2 Head computed tomography at admission. A and B: A lesion with an abnormal density (orange arrow) was observed on the right side of the
parasellar region; C and D: No obvious subarachnoid hemorrhage was observed in any sulci or cistern.

Figure 3 Preoperative computed tomography angiogram. A 5 mm x 11 mm aneurysm in the right internal carotid artery (orange arrow) was detected.

TREATMENT

The patient was treated by a pterional craniotomy and clipping of the aneurysm neck
under general anesthesia on the fifth day after the accident. During the operation, we
observed a few scattered blood clots in the subarachnoid space, obvious adhesions
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around the aneurysm neck and sac, and a definite crevasse at the location of the
aneurysmal apex. After the aneurysm neck was carefully separated and exposed, an
arc-shaped aneurysm clip was used to close the aneurysmal neck away from the
internal carotid artery. We temporarily blocked the internal carotid artery and
adjusted the clip many times to completely clip the aneurysm neck and protect the
posterior communicating artery, but the aneurysm did not rupture. Therefore, we
confirmed that the aneurysm was a saccular ““true’” aneurysm that had ruptured
before.

OUTCOME AND FOLLOW-UP

The patient completely recovered and was discharged without neurological deficits
after 14 d. Both noncontrast CT (Figure 4A-C) and CTA images (Figure 4D) recorded
before discharge showed satisfactory results. The 6-mo telephone follow-up revealed a
good prognosis.

DISCUSSION

The rate of aneurysmal misdiagnosis reported in the literature has decreased from as
high as 25% 20 years ago to 1.14% recently[4,5]. However, once misdiagnosed,
aneurysmal rebleeding may cause very serious consequences and even death, and
clinicians should therefore still focus on the occurrence of an aneurysmal misdia-
gnosis. Regarding the reasons for the misdiagnosis of ruptured intracranial
aneurysms, a retrospective analysis of 2898 patients with aneurysmal SAH performed
by Oh et al[5] showed that patients who presented with an initially good Hunt-Hess
grade and a lower Fisher’s grade who were visiting non-teaching hospital for their
initial contact were at risk of being misdiagnosed. The conclusions of the studies by
Takagi et al[6] and Inagawa et al[7] are also consistent with this hypothesis. In addition,
ruptured intracranial aneurysms are often misdiagnosed and missed because they are
combined with craniocerebral trauma. Between 2.8% and 28% of ruptured aneurysms
may be associated with a traumatic brain injury, and in a large series, SAH was
detected in 39% of 753 patients with a severe head injury[8,9]. However, the
relationship between trauma and the rupture of the aneurysm is controversial, and a
causal relationship might be difficult to ascertain. The relationships between head
injury and pre-existing aneurysms are summarized below. First, the rupture of the
aneurysm causes the trauma. Second, a head impact causes the rupture of the
aneurysm. Third, an unruptured aneurysm is incidentally discovered during the
evaluation of head trauma. Kim et al[10] suggested that from the perspective of CT
findings, SAH in the basal cisterns extended into the bilateral sylvian fissures and
anterior interhemispheric fissure, and SAH in the unilateral sylvian fissure or
associated with intraparenchymal hemorrhage identified on the initial CT scan might
predict the rupture of a pre-existing cerebral aneurysm.

In our case, no obvious SAH was observed on either CT scan after the first two
episodes, and the patient was misdiagnosed with cerebral circulatory dysfunction
twice. However, according to the intraoperative conditions and the final diagnosis, the
possibility of aneurysm rupture should have been considered in the first two attacks.
Another hypothesis is that the patient experienced premonitory symptoms of the
rupture of intracranial aneurysms twice. We were unable to clearly determine whether
SAH was not present on these CT scans. According to the literature, in addition to
equipment factors, some minor signs of SAH may be ignored by inexperienced clinical
or imaging doctors who may, for example, misread the presence of a low level of
hemorrhaging, fissure or sulci obliteration, or both low levels of hemorrhaging and
fissure obliteration[5]. After the third episode, a lesion with an abnormal density was
observed on the right side of the sella that had not been detected on the previous two
CT scans. We speculate that the patient may have experienced a rare sudden
enlargement of the aneurysm after the second onset of symptoms, as previously
described by Miller ef al[11] and Khan et al[12]. Previous reports of the rapid growth of
cystic aneurysms show that this condition often occurs in patients with atrial myxoma,
inflammatory aneurysms, drug abuse, and blood vesicular aneurysms[13-16], and its
causes have been reported to be related to pregnancy, surgery, hypertension, and sex
[17,18]. However, all of the aforementioned factors were excluded based on the
patient’s medical history, except a suspicious history of trauma. Moreover, the
relationship between the rapid growth of the aneurysms and trauma is uncertain.
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Figure 4 Postoperative imaging data. A-C: Noncontrast computed tomography (CT) images showing normal postoperative appearance; D: CT angiogram
showing that the previous aneurysm is no longer visible.

Based on the available information, we were unable to clearly determine whether the
sudden enlargement of the aneurysm was caused by trauma or led to the trauma.

In general, the possibility of traumatic aneurysms should be considered when
intracranial aneurysms are detected after head trauma in patients with no positive
results on previous CT scans. However, in our patient, an intracranial aneurysm was
detected on a CT examination performed within 24 h, and no clinical symptoms or
imaging findings indicating a skull base fracture were identified after injury. In
addition, we observed a gap between the aneurysm, the cavernous sinus, and the
anterior bed process on the CTA scan. None of the information presented above
supported a preoperative diagnosis of a traumatic aneurysm. The intraoperative
findings also confirmed our diagnosis. Traumatic aneurysms account for less than 1%
of all intracranial aneurysms, and its incidence is slightly higher in adolescent and
infant patients than in adults[19]. Traumatic pseudoaneurysms are usually associated
with blunt or shearing forces on a vessel lying against a fixed surface, such as the skull
base, or due to a direct injury over the convex surface of the skull, and always present
a unique challenge during both the diagnosis and treatment phases. The average time
from the initial trauma to the onset of traumatic aneurysm bleeding is approximately 3
wk[20]. Due to the absence of a neck, the presence of a poorly defined wall, and the
association of arachnoid adhesions in the former, traumatic aneurysms are more likely
to rupture during surgical clipping than a congenital aneurysm[21]. Surgical
intervention is needed as soon as a traumatic aneurysm is diagnosed. Surgery has been
shown to reduce the mortality rate of patients with posttraumatic aneurysms from 40-
50% to 18%[22]. To our knowledge, very few studies have compared the outcomes of
surgical clipping with endovascular occlusion in patients with these aneurysms. Due
to the atypical characteristics of these aneurysms, treatment should be individualized.
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CONCLUSION

To the best of our knowledge, this case study is the first to report a patient with an
intracranial aneurysmal rupture presenting as cerebral circulation insufficiency. Our
report also describes a rare case of short-term dilated intracranial cystic aneurysm.
Consistent with previous reports, mild clinical symptom is an important cause of
misdiagnosis and missed diagnosis, while a combined history of trauma increases the
difficulty of determining a differential diagnosis. A detailed understanding of the
trauma process and imaging data is very important to achieve a timely and correct
diagnosis. In addition, active CTA screening in patients with suspected SAH is helpful
to avoid missing intracranial aneurysms.
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