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Abstract

The misdiagnosis of a ruptured aneurysm directly endangers patient’s life and health due to
the high risk of rebleeding and its sequelae. In this paper, we present two uncommon cases of
anterior communicating artery aneurysm rupture with a relatively small intracerebral bleeding,
seemingly without a diffuse subarachnoid hemorrhage (SAH), and a relatively mild clinical
presentation. In these cases, the initial diagnosis failed, leading to missed aneurysmal ruptures.
The atypical or mild clinical presentation, and the absence of SAH on computed tomography
(CT) and/or magnetic resonance imaging (MRI) scan or absent blood in the cerebrospinal fluid
(CSF) are all factors which could lead to a false or delayed diagnosis. Meticulous evaluation of
patient’s symptoms, CT, MRI scans, and CSF findings are mandatory. The possibility of a small

blood clot without a diffuse SAH must be considered. © 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Intracranial aneurysm is a relatively common lesion with a prevalence of 1-5% in the
adult population [1-3]. About 20-50% of all aneurysm ruptures during a person’s lifetime can
typically lead to a subarachnoid hemorrhage (SAH) [4].
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SAH typically manifests as a sudden severe headache, with meningeal irritation signs,
neurological deficit, or as an immediate cause of coma, which is related to a poor outcome [5].
The Hunt-Hess Scale (H-H) is a clinical grading scale which describes a clinical condition on
admission and is a good predictor of the ultimate outcome [4, 6]. SAH could also be classified
with the WFNS (World Federation of Neurosurgical Societies) scale which reflects the pa-
tient’s Glasgow Comma Scale and motor deficit [7]. The initial diagnostic test for SAH is a com-
puted tomography (CT) scan. If the CT scan does not show any evidence of SAH, a lumbar
puncture may detect it with higher sensitivity [2]. On a magnetic resonance imaging (MRI)
scan, the SAH is clearly detected on fluid-attenuated inversion recovery (FLAIR) images
within 2 days of the SAH onset with sensitivity and specificity reaching 100%, which is better
than the CT [8, 9]. CT angiography, MRI angiography, or the digital subtraction angiography
are then performed in order to visualize the source of bleeding, most frequently a ruptured
aneurysm. If the aneurysm rupture is confirmed, the lesion is then secured by the microsurgi-
cal clipping or the endovascular occlusion to avoid rebleeding and enable an aggressive treat-
ment of the vasospasm [2].

However, in some cases of aneurysmal rupture, a diffuse SAH does not have to be present.
The incidence of aneurysmal rupture with an intraparenchymal hemorrhage and/or intra-
ventricular hemorrhage without a SAH is 1.6% [10]. The absence of SAH could then pose some
risk for misdiagnosis.

In this paper, we present two uncommon cases of intracranial anterior communicating
artery (ACom) aneurysm rupture with a relatively small intracerebral bleeding seemingly
without a diffuse SAH and with a relatively mild clinical presentation where the initial diag-
nosis failed and the aneurysmal rupture was therefore missed.

Case Presentation

Case 1

A 40-year-old male with a sudden onset of a severe headache and meningism after stand-
ing up from a chair was transferred immediately to a regional neurology department. Initial
diagnosis of a cervical spine pain was established. After 3 days of analgesic treatment, he was
readmitted due to the persistent headache, low grade fever, visual impairment, photophobia,
and spastic paraparesis. One week after the onset of symptoms, a CT and MRI were performed.
A multilocular lesion was found in the fronto-mesial region and interpreted as an infection or
a tumor (a hyperdensity in a T1 and T2, with no enhancement after contrast application) (Fig.
1a). No signs of a diffuse SAH were detected. There was neither an elevation of the C-reactive
protein (3.1 mg/L) nor an increased white blood cell count (8.9 x 109/L). CSF sampling from
the lumbar puncture was interpreted as a suspected serous meningitis (CSF-WBC 103/uL;
CSF-CB 0.77 g/L; CSF-glu 3.24 mmol/L) with elevated number of erythrocytes (129/uL). The
consulting neurosurgeon from a different department accepted the suspicion of a neuroinfec-
tion. The antibiotic therapy was started (ceftriaxone for 6 days) for a suspected neuroinfec-
tion. Later on, an EEG examination was normal, and a follow-up MRI scan (11 days later)
showed a partial regression of these lesions. The clinical status of the patient remained un-
changed.

Six months later, the patient was seen in our department for the first time. Our review of
the MRI scans raised a suspicion of a small intracerebral clot from an ACom aneurysm rupture,
and we recommended a CT angiography which showed a small ACom aneurysm (Fig. 1b). The
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patient was admitted and a microsurgical treatment was performed - an antegrade fenes-
trated tube by two fenestrated clips was created across an ipsilateral-left-A2. The periopera-
tive and postoperative periods were uneventful and the patient was discharged 7 days after
the surgery with no neurological deficit. The postoperative CT angiography showed a com-
plete closure of the aneurysm (Fig. 1c). On the last follow-up, 23 months after the surgery, the
patient was neurologically intact.

Case 2

A 51-year-old male presented with a several week history of a gradually progressing
headache in different locations (mainly the occipital and the frontal regions), a feeling of pres-
sure behind his eyes, and with an organic psychosyndrome. The symptoms were initially un-
successfully treated by a neurologist as a cervicocranial syndrome. One week later, the patient
underwent a cranial CT and MRI scans, and an expansive lesion in the rostrum of the corpus
callosum was described. A lymphoma or a high-grade glioma was suspected (high T2 signal,
higher T1 signal, slight contrast enhancement, slight diffusion restriction) (Fig. 2a). After sev-
eral days of corticosteroid treatment by a local neurologist, the symptoms improved signifi-
cantly, limited to a mild headache and a slight organic psychosyndrome.

We saw the patient for the first time 2 weeks after the described events due to a persistent
headache and apathy. The scans were reviewed and like in the first case, there was a suspicion
of a small subacute intracerebral hemorrhage from an ACom aneurysm rupture. Cerebral an-
giography was performed and confirmed the ACom aneurysm (Fig. 2b). A microsurgical treat-
ment was indicated and the aneurysm was clipped by a single clip. The perioperative and post-
operative periods were without any complications.

Eight days after the surgery, the CT angiography confirmed a complete closure of the an-
eurysm (Fig. 2c). On the last follow-up, 5 months after the surgery, the patient was without
any neurological deficit.

Discussion

Intracerebral aneurysm rupture leads to death in 45% of cases, with rebleeding and de-
layed ischemic deficit being the major causes of permanent disability. Correct initial diagnosis
is crucial for the patient’s outcome [11]. Misdiagnosis is present in 12-51% of cases [11-18],
and rebleeding occurs in 26-73% of misdiagnosed cases [19-21]. The diagnostic failures are
often related to patients with a good neurological grade (H-H I-11) [11, 22]. Their clinical signs
are interpreted as cervicobrachial syndrome and migraine (36%), viral syndrome (11%) or
the diagnosis is not established (12%) [11, 12]. Misdiagnosed patients (H-H I-II) are more
likely to die or be severely disabled (36%) compared to the correctly diagnosed patients
(13%) [11, 18]. The frontline physicians play the key diagnostic role, especially the emergency
room physicians (43%) [11]. Previous studies showed that the most common diagnostic fail-
ures are incorrect interpretation of the initial CT scans and inaccurate CSF findings [11, 12,
22].Immediate CT without contrast is the most sensitive imaging in SAH. After 6 h of headache
onset, CT has nearly 100% sensitivity and specificity, after 24 h, it is 93%, after 3 days, 80%
and after 1 week, the sensitivity decreases to 50% [23]. Not only delay could be the cause of a
negative CT, but a very small initial volume of hemorrhage or a low hematocrit could be the
reason of misdiagnosis [11, 24]. Xantochromy in CSF, detected by spectrophotometry,
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develops between 2 and 12 h after bleeding and takes at least 2 weeks. This finding is pathog-
nomic for SAH and is important if the initial CT scan is negative [25].

In our first case, the clinical manifestation was quite typical of an aneurysm rupture (i.e.,
sudden onset of headache, neck stiffness), and neither a CT nor a lumbar puncture was per-
formed in the acute stage. However, further mistakes followed - a bad evaluation of the clinical
status evolution (possible ACA vasospasm symptoms), an incorrect CT, MR and CSF finding
interpretation. The location of the mass lesion on CT and MRI - consistent with a subacute
blood clot - seen in the vicinity of the ACom complex should have implied a possible ACom
rupture. The CSF finding was not specific for an ongoing neuroinfection, hence the antibiotic
therapy was unjustified. A low-grade or frank fever are common signs in patients with intrac-
erebral hemorrhage and are not necessarily associated with an infection [26]. Interestingly,
there were no signs of a diffuse SAH on the CT which may have been caused by the delayed
time of the CT scan (more than 24 h) [27]. Moreover, the CT scan is not 100% sensitive to SAH.

In our second case, the clinical presentation was not typical for SAH - no sudden headache
or meningism was present. However, as in the previous case, the location of the lesion, and
the signal characteristics of the CT and MRI scans should have raised a suspicion of a subacute
intracerebral hematoma due to an ACom aneurysm rupture. The delay of the CT scanning was
again an important factor for the misinterpretation. The hematomas were located in the
fronto-mesial region in the proximity of the ACom, therefore, an angiography or a CT angi-
ography should have been indicated immediately. Moreover, the aneurysm itself was identifi-
able on the MRI.

Both our case reports represent a misdiagnosis of a ruptured aneurysm. They have some
common features: (1) the clinical presentation was mild or atypical for SAH; (2) the aneurysm
rupture caused only a small intracerebral hematoma, possibly without a diffuse SAH; (3) de-
layed CT, CSF and MR examinations; (4) incorrect interpretation of a performed CT, MR and
CSF.

Fortunately, both patients had not experienced rebleeding and their aneurysms were suc-
cessfully treated by microsurgery, albeit in a delayed fashion.

In conclusion, misdiagnosis of ruptured aneurysms directly endangers the patient’s life
and health due to the high risk of rebleeding and its sequelae. The atypical or mild clinical
presentation and the absence of a diffuse SAH on the CT and/or MR scan, or in CSF, are factors
which could lead to a false or delayed diagnosis. We would also like to highlight that beside
the careful attention to the typical SAH symptoms and signs, CT imaging should be used to
exclude SAH for any patient with mild symptoms in whom the possible SAH is considered [11].
Meticulous evaluation of the patient’s symptoms, the CT and MR scans and the CSF findings is
crucial. The possibility of a small blood clot without a diffuse SAH must be considered.

Statement of Ethics
This work follows the guidelines for human studies and was conducted ethically in ac-
cordance with the World Medical Association Declaration of Helsinki. Written informed con-

sent was obtained from the patients for publication of this case report and any accompanying
images.
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Fig. 1. MR and CT angiography scans of case 1. a MR (T1-weighted images with gadolinium contrast in axial
cut) showing two hyperintense intraparenchymal lesions in the fronto-mesial region. b CT angiography
(3D reconstruction) showing an aneurysm of ACom (yellow arrow). ¢ Postoperative CT angiography (3D
reconstruction) with successfully closed aneurysm ACom (clip - green). L, left side; R, right side.
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Fig. 2. MR and CT angiography scans of case 2. a MR (T1-weighted images with gadolinium contrast in axial
cut) showing two hyperintense intraparenchymal lesions in the fronto-mesial region. b Angiography (3D
reconstruction) showing an aneurysm of ACom (yellow arrow). c Postoperative CT angiography (coronary
cut) with successfully closed aneurysm ACom (clip - green arrow). L, left side; R, right side.
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