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Introduction: The formation of de novo intracranial aneurysms (DNIAs) often occurs months or years after the initial identification 
of an intracranial aneurysm. Consensus on surveillance after surgery remains elusive.
Case Presentation: A 53-year-old woman presented with a recurrent subarachnoid hemorrhage (SAH) caused by a rapidly 
expanding de novo basilar tip aneurysm, which developed and ruptured within 6 days of a previous SAH due to the rupture of 
a posterior communicating artery aneurysm. Both SAH incidents were successfully treated with microsurgical clipping. A computed 
tomography angiography at a 1-year follow-up did not detect any DNIAs.
Conclusion: DNIAs can form within days after primary surgery. Therefore, conducting early postoperative angiography is crucial to 
detect and manage DNIAs and prevent SAH, especially in high-risk cases. In addition, since DNIAs are more prone to rupture, early 
clinical intervention is recommended.
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Introduction
Intracranial aneurysm (IA) stands as the primary cause of life-threatening subarachnoid hemorrhage (SAH). Despite the 
well-established treatments of microsurgical clipping and endovascular therapy for IAs, patients remain susceptible to the 
insidious development of de novo intracranial aneurysms (DNIAs) which are at a high risk of rupture. Due to the low 
incidence and unpredictable onset,1,2 DNIAs are prone to being overlooked or missed. DNIAs often manifest months or 
even years after the initial identification of the primary IA.3 On rare occasions, DNIAs can emerge within weeks of the 
initial evaluation, but they are rarely detected, as current follow-up imaging is typically scheduled 3 to 6 months after 
treatment. Ultra-early DNIA formation is primarily driven by the interplay of hemodynamic shifts, pre-existing vascular 
wall vulnerability, and a robust inflammatory cascade that disrupts the arterial matrix. In addition to the latent onset and 
uncertain timing, DNIAs are particularly prone to rupture compared to normal IAs, leading to high mortality and 
morbidity rates. However, there are difficulties in distinguishing true DNIA from initially occult lesions. Herein, we 
present a case involving a rapidly expanding DNIA at the bifurcation of the terminal basilar artery, which developed and 
ruptured within 6 days following the clipping of an anatomically distinct aneurysm. To the best of our knowledge, this 
case represents the earliest detection of a DNIA.
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Case Presentation
A 53-year-old woman presented to our emergency department 1 hour after the sudden onset of severe headache and 
somnolence (Glasgow Coma Scale: 13). An initial computed tomography (CT) scan revealed a supratentorial subar
achnoid hemorrhage (SAH) (Figure 1A and Supplementary Figure 1A–C). Further CT angiography (CTA) was 
performed to determine the origin of the hemorrhage, and a 3.0×1.8 mm aneurysm of the right posterior communicating 
artery (PComA) was identified (Figure 1B). The patient’s past medical history was significant for a more than 20-year 
history of pyoderma gangrenosum, and an 8×10 cm2 deep ulcer of the left leg with surrounding erythema and induration. 
The patient had been on prednisolone 5 mg/day for more than 20 years for her pyoderma gangrenosum.

Following the initial evaluation of the patient, we proceeded with microsurgical intervention. During the procedure, 
blood clots and a laceration were identified in the dome of the PComA, indicating its likely role in precipitating the 
subarachnoid hemorrhage (SAH). The aneurysm was meticulously dissected and clipped with preservation of the 
PComA. Intraoperative indocyanine green angiography revealed patency with excellent flow through. We examined 
the adjacent Willis artery, including the terminal basilar artery, and found no suspicious aneurysms. Subsequently, the 
patient was transferred to the ICU for Triple-H therapy (induced hypertension, hypervolemia, and hemodilution). 
Perioperative blood pressure was meticulously managed to ensure stable cerebral perfusion pressure. A postoperative 
CTA performed 4 days after surgery confirmed complete clipping of the PComA aneurysm. However, to our surprise, 
a de novo 3.0×1.6 mm aneurysm was discovered at the terminus of the BA, which had not been present on the prior CTA 
(Figure 1C). Unexpectedly, the patient became unconscious 2 days later (Glasgow Coma Scale: 9), and emergent CT 
identified a new SAH (Figure 1D and Supplementary Figure 1D–F). Subsequent CTA revealed significant enlargement of 
the previous BA tip aneurysm (3.8×2.1 mm vs 3.0×1.6 mm) (Figure 1E). The basilar DNIA of the basilar artery was 
considered responsible for the patient’s new infratentorial SAH. After discussing treatment options with the patient’s 
family, a second microsurgery was performed, and the ruptured aneurysm was successfully clipped. The patient 
recovered well with an uneventful postoperative course and was discharged 2 weeks later after spending 7 days in the 
ICU. At discharge, she was alert, oriented, and able to follow commands but had residual mild right hemiplegia. After 
spending 2 months in a rehabilitation center, the patient presented to our department again with hydrocephalus. 
A ventriculoperitoneal shunt with a programmable valve was implanted. The patient’s condition progressively improved, 
and at a 1-year follow-up, no DNIAs were detected by CTA (Figure 1F). The entire management procedures of the case 
were illustrated in Figure 2.

Discussion
Intracranial aneurysms (IAs) were once considered to be a once-in-a-lifetime event. Nevertheless, IA patients who 
survive a previous SAH are at risk of a “second hit” due to DNIAs or IAs that were not detected during initial 
angiography or visible during the first operation. The first description of a new aneurysm developing on a previously 
angiographically normal middle cerebral artery (MCA) was by Graf and Hamby in 1964.4 Although numerous cases have 
since been reported, DNIAs are still rare, with a frequency ranging from 0.3% to 4.13% per patient year.1,2 

Epidemiological studies have identified several risk factors associated with the development of DNIAs, including 
hypertension, previous SAH, alcohol consumption, cigarette smoking, female sex, age under 40 years old, family history 
of aneurysms, multiple aneurysms, and the internal carotid artery as the initial site.1,5 Apart from being female and 
having experienced a previous SAH, our patient did not exhibit any of these other risk factors. A history of pyoderma 
gangrenosum suggests leukocytoclastic vasculitis, which compromises the integrity of the vessel wall and could 
potentially contribute to the formation of DNIAs.6,7

The formation of DNIAs often occurs 7.9 years after the initial identification of an intracranial aneurysm.8 Most 
DNIAs occurred after 5 years of follow-up (88.8% vs 11.2%).2,8 In rare instances, DNIAs have been identified within 
weeks or months of the initial evaluation.9 Here, we report a case of a rapidly expanding DNIA at the bifurcation of 
BA that developed 4 days after the clipping of an anatomically distinct aneurysm, which, to our knowledge, is the 
earliest detection of a DNIA. The rapid enlargement of the DNIA over 2 days and its subsequent rupture may have 
been due to a combination of high wall shear stress (WSS) and positive WSS gradient (WSSG) caused by massive 
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Figure 1 Rapid development and rupture of a de novo terminal basilar artery aneurysm. (A) The initial CT scan revealed a supratentorial SAH. (B) Subsequent CTA (day 0) 
identified a 3.0×1.8 mm intracranial aneurysm on the right PComA, presented here in a three-dimensional reconstruction image (empty arrow). The anatomy of the basilar 
trunk and tip is normal, with no indication of an aneurysm (filled arrow). (C) CTA postoperative 4 days confirmed that the PComA aneurysm was completely clipped with 
the PComA preserved. Preservation of the clip is shown in the three-dimensional reconstruction image (empty arrow). However, a new 3.0×1.6 mm aneurysm was found at 
the terminal basilar artery (filled arrow). (D) A new infratentorial SAH was shown by CT postoperative 6 days later. (E) Enlargement of the terminal basilar artery aneurysm 
(3.8×2.1 mm) was disclosed by postoperative CTA 6 days (filled arrow), and the aneurysm had ruptured, as evidenced by the location of SAH shown on CT (D). (F) CTA 
follow-up performed 1 year after the second clipping indicated that both aneurysms were completely occluded, and no DNIAs were detected.
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SAH-induced vasospasm or operative traction. Of note, the ultra-early timeline warrants consideration of arterial 
dissection, as dissections can resemble saccular aneurysms, particularly when intraluminal thrombus obscures the 
parent vessel’s structural defects. Dissecting aneurysms typically occur along non-branching vessel segments. In this 
case, the absence of an intramural hematoma on CTA was crucial in distinguishing a primary hemodynamic remodel
ing from a dissection.

DNIAs are more prone to rupture,3 and Kemp et al reported a 5-year hemorrhage risk of 14.5%, even with small 
(˂ 10 mm) DNIAs,10 which is higher than the expected SAH risk of small, unruptured aneurysms reported in the 
4060 patients assessed in the ISUIA (International Study of Unruptured Intracranial Aneurysms) trial. This trial 
revealed 5-year cumulative rupture rates for patients who did not have a history of subarachnoid hemorrhage with 
aneurysms less than 7 mm or 7–12 mm were 2.5% and 14.5%.11 In our case, the rupture of DNIA and recurrent 
SAH may be prevented if microsurgical intervention is undertaken at the time of DNIA identification. Previous 
studies have shown that periodic follow-up with angiography significantly increases the identification of DNIAs 
compared to irregular imaging surveillance (4.9% vs 0.86%), with a detection peak between 0 and 2 years.1 

Meanwhile, DNIAs require careful and timely management due to their potential for rapid growth and rupture. 
Treatment options typically include microsurgical clipping or endovascular therapy, with the choice depending on 
the aneurysm’s location, size, morphology, and the patient’s clinical condition. Microsurgical clipping offers durable 
results and is often preferred for complex aneurysms, especially when associated with hematoma evacuation, while 
endovascular therapy provides a minimally invasive option for anatomically suitable cases. In our case, the DNIA 
developed well beyond the typical window of detection reported in the literature, prompting the decision to perform 
microsurgical clipping alongside detailed vascular exploration.

The “Triple-H” therapy was initially used to prevent cerebral vasospasm following SAH. However, with the wide
spread adoption of cerebral blood flow monitoring, the efficacy of “Triple-H” therapy in combating cerebral vasospasm 
has been questioned.12 This therapy may lead to the rupture of unsecured IAs and other complications such as renal 
dysfunction and exacerbation of cerebral edema. While the goal of “Triple-H” therapy is to increase cerebral blood flow, 
the accompanying hypertension may increase the risk of developing DNIAs. Chagoya et al reported a case of rapid 
enlargement and rupture of an incidental pericallosal artery aneurysm after 7 days of “Triple-H” therapy in a patient with 
aneurysmal SAH.13 For patients at high risk of DNIAs, caution should be exercised when considering “Triple-H” 
therapy.

Figure 2 Timeline of management procedures. The illustration of the entire management of the case.
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Limitations
We acknowledge that this case report has several inherent limitations, including the difficulty in completely excluding an 
initially occult aneurysm despite negative baseline CTA. The absence of advanced hemodynamic or vessel wall imaging 
limits our understanding of the proposed mechanisms of DNIA formation and rupture. The hypothesis requires 
confirmation through larger clinical studies and laboratory research. The recommendation for early postoperative 
angiography is based on observational inferences, rather than prospective evidence.

Conclusions
In conclusion, early imaging follow-up, postoperative angiography, and early clinical intervention are recommended for 
high-risk patients to prevent further subarachnoid hemorrhage (SAH); however, these implications should be interpreted 
with caution. As this is based on a single case report, further prospective studies are needed to validate these findings and 
guide broader clinical practice.
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