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A Case of Cerebral Arteriovenous Malformation
and Malformation of the Lower Limbs
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source are credited. The case involves a 37-year-old female who was diagnosed with undifferentiated immunodeficiency and

protein-losing gastroenteropathy at the age of 26 and was under outpatient care in the gastroenterology
department while taking Prednisolone 15mg. At the age of 37, she experienced loss of consciousness and was
diagnosed with a right occipital lobe arteriovenous malformation upon investigation. Although initially
managed conservatively, she presented the following month with a right-sided headache and vomiting and
was urgently transported to our hospital. Imaging with contrast-enhanced CT revealed bleeding from the
arteriovenous malformation. Emergency craniotomy was performed, followed by ventricular drainage. Two
weeks later, she underwent transcatheter arterial embolization of the main feeder via the right femoral
artery approach, followed by excision of the arteriovenous malformation the next day. Subsequently, she
had an uneventful recovery. A confirmation CT angiography before discharge revealed severe stenosis of the
right common femoral artery, leading to a referral to the cardiovascular surgery department. The stenosis
was attributed to the Pro-Glide used for hemostasis during the embolization procedure. Repair surgery was
performed, during which CT angiography revealed arteriovenous malformations in both the popliteal fossae
and the foot.
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Introduction

Cerebral arteriovenous malformations (AVMSs) are reported to occur at a frequency of one in 100,000
individuals and can be a cause of cerebral hemorrhage in individuals aged 20 to 40 years [1]. The frequency
of AVMs in the lower extremities is rare. Venous malformations are anomalies in vascular development
during fetal life, characterized by the proliferation of venous-like vascular channels with low-flow blood
circulation within subcutaneous tissues or muscles, forming dilated venous cavities due to developmental
defects [2]. They can occur in any part or organ of the body, presenting with symptoms such as pain,
swelling, functional impairment, and bleeding, either due to compression of surrounding tissues or
thrombus formation, and can also pose cosmetic concerns. While they often manifest from birth due to their
congenital nature, the onset of symptoms in adulthood is not uncommon. Management options include
observation or conservative treatments (such as elastic stockings, anti-inflammatory analgesics, and
antithrombotic agents) for asymptomatic or stable lesions, while symptomatic cases may require more
aggressive interventions. In this case, a 37-year-old female diagnosed with cerebral AVM underwent
treatment and was subsequently found to have AVMs in the bilateral lower legs and feet during the course of
her treatment [3].

Case Presentation

The case involves a 37-year-old female who was diagnosed with undifferentiated immunodeficiency
syndrome and protein-losing gastroenteropathy at the age of 26. She was under the care of a
gastroenterologist and was taking Prednisolone 15mg orally. At the age of 37, she experienced loss of
consciousness, and further evaluation revealed a cerebral AVM in the right occipital lobe (Figures /A, 1B).
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FIGURE 1: Preoperative images

(A) Head-enhanced computed tomography. A horizontal axial view showed arteriovenous malformation at the left
middle cerebral artery (green arrow). (B) Volume rendering image revealed arteriovenous malformation at the left
middle cerebral artery (green arrow).

Due to a low risk of rupture, she was placed under observation. The following month, she presented at home
with right-sided headache and vomiting, leading to emergency transport to our hospital. Imaging with
contrast-enhanced CT revealed bleeding from the AVM (Figure 2), necessitating emergency craniotomy and
ventricular drainage.
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FIGURE 2: Computed tomography images

Intracerebral hemorrhage in the occipital lobe was observed (green arrow), and intraventricular perforation was
observed (red arrow).

Two weeks later, embolization of the main feeder to the AVM was performed via the right femoral artery
approach, followed by excision of the cerebral AVM the next day. Subsequently, she had an uneventful
recovery. A confirmatory contrast-enhanced imaging study before discharge revealed severe stenosis of the
right common femoral artery (Figures 5A, 3B), prompting referral to the cardiovascular surgery department.
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FIGURE 3: Angiography images

(A) Angiography of right femoral artery puncture angiography for embolization; a sheath was inserted into the right
common femoral artery, but there was no stenosis (green arrow). (B) Confirmatory angiography 14 days later
showed severe stenosis of the right common femoral artery (green arrow).

CT angiography demonstrated severe stenosis of the right common femoral artery, likely attributable to the
Pro-Glide used for hemostasis during the embolization procedure. Additionally, imaging revealed cerebral
AVMs in both popliteal fossae and the feet (Figures 4A-4D).

2024 Nakajima et al. Cureus 16(4): €58336. DOI 10.7759/cureus.58336

40of7


https://assets.cureus.com/uploads/figure/file/980759/lightbox_9c8b8b70f39d11eeab9fa9ef6b65c2ba-Fig3_ver001.png
javascript:void(0)
javascript:void(0)

Cureus

FIGURE 4: Computed tomography volume rendering images

(A) Severe stenosis of the right common femoral artery (red arrow). This was an image of the arterial phase, but
veins were depicted (blue arrow). (B) Images of bilateral thighs. Arteriovenous malformation was observed near
the knee (red arrow), and veins were visible (blue arrow). (C) Bilateral arteriovenous malformations in the feet
(red arrow). (D) Operative findings. There was no bilateral lower extremity vasoelasticity.

Under general anesthesia, repair of the right common femoral artery was performed (Figures 5A-5D).
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FIGURE 5: Intraoperative images and postoperative computed
tomography

(A) Intraoperative image. Pro-Glide knot was shown on the surface of the right femoral artery (green arrow). (B)
Pro-Glide knot was sawn at the inner bottom of the right femoral artery (green arrow). (C) Right femoral artery
plasty was conducted by patch (green arrow). (D) Postoperative image. Volume rendering computed tomography
revealed the right femoral patch plasty (green arrow).

Visual inspection revealed the Pro-Glide knot on the anterior wall of the right common femoral artery. Upon
incision, the knot was found to be adhered to the posterior wall of the vessel. The Pro-Glide was secured to
the posterior wall, resulting in stenosis, as it inadvertently compressed the vessel walls, including the
anterior wall, during hemostasis. As the anterior wall of the right common femoral artery lacked an intact
outer membrane, vascular reconstruction was performed using bovine pericardial patch. Despite being on
Prednisolone, there were no issues with wound healing, and she was discharged home on postoperative day
9.

Discussion

Cerebral AVM is a vascular disease characterized by abnormal connections between arteries and veins in the
brain, forming a tangled mass of vessels [4]. Due to their thinner walls compared to normal blood vessels,
AVMs are prone to rupture, leading to cerebral hemorrhage or subarachnoid hemorrhage. It is often detected
in individuals aged 20 to 40, making it a known cause of cerebral hemorrhage in young adults. Symptoms
such as headaches and seizures may occur even without bleeding [5]. Some individuals may remain
asymptomatic, with the condition being incidentally discovered during brain imaging. AVMs can occur
anywhere in the brain and often do not cause symptoms solely due to their presence. They are typically
detected either when bleeding occurs, or incidentally during brain imaging. Other presentations may include
headaches or seizures. In this case, the discovery of the cerebral AVM was prompted by loss of
consciousness, and it subsequently ruptured, leading to cerebral hemorrhage. The patient underwent cranial
hematoma drainage for cerebral hemorrhage and completed the acute stage treatment. Two weeks later, the
feeding artery to the AVM was embolized, and the next day, the cranium was opened and the AVM was
removed. Pro-Glide was used for hemostasis following catheter treatment. According to Xiang et al.,
complications associated with Pro-Glide have been reported at a frequency of 1.0%-1.7% [6]. In this case, as
the right common femoral artery was not problematic before the cerebral AVM embolization, the
complication was attributed to Pro-Glide. Surgical findings revealed the presence of the Pro-Glide knot on
the posterior wall of the right common femoral artery. It was presumed to have occurred during Pro-Glide
deployment, lifting and securing the posterior wall of the femoral artery. Arterial reconstruction was
performed using a XenoSure patch, with no subsequent issues. Incidentally, AVMs were discovered in the
popliteal fossae and feet. While detailed reports on the frequency of lower limb AVMs are lacking, Akita et al.
reported that their occurrence is about half that of cerebral AVMs [1]. Cases requiring treatment for lower
limb AVMs typically involve high-flow lesions or lesions causing skin ulcers. However, in this case, neither
condition was present, leading to observation without intervention [7].

Conclusions

A patient who experienced bleeding due to cerebral AVM developed severe stenosis of the right common
femoral artery during the course of her embolization treatment. The stenosis was severe enough to
necessitate surgical repair. During the evaluation of her lower limbs, AVMs were incidentally discovered in
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both popliteal fossae and feet. As the AVMs were asymptomatic and not high-flow lesions, they were
managed with observation. This case highlights an instance where a woman with symptomatic cerebral AVM
also had AVMs incidentally found in both popliteal fossae and feet during lower limb evaluation.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Tomohiro Nakajima, Yutaka Iba, Tsuyoshi Shibata

Acquisition, analysis, or interpretation of data: Tomohiro Nakajima, Keitaro Nakanishi, Tsuyoshi
Shibata, Nobuyoshi Kawaharada

Drafting of the manuscript: Tomohiro Nakajima, Yutaka Iba, Keitaro Nakanishi, Tsuyoshi Shibata

Critical review of the manuscript for important intellectual content: Tomohiro Nakajima, Nobuyoshi
Kawaharada

Supervision: Yutaka Iba, Nobuyoshi Kawaharada

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We thank Editage (https://www.editage.us/) for editing a draft of this manuscript.

References

1. Akita S, Houbara S, Hirano A: Management of vascular malformations. Plast Reconstr Surg Glob Open. 2014,
2:e128. 10.1097/GOX.0000000000000079

2.  Griiter BE, Sun W, Fierstra ], Regli L, Germans MR: Systematic review of brain arteriovenous malformation
grading systems evaluating microsurgical treatment recommendation. Neurosurg Rev. 2021, 44:2571-82.
10.1007/s10143-020-01464-3/Published

3. Samadi K, Salazar GM: Role of imaging in the diagnosis of vascular malformations vascular malformations .
Cardiovasc Diagn Ther. 2019, 9:5143-51. 10.21037/cdt.2018.08.06

4.  Schimmel K, Ali MK, Tan SY, et al.: Arteriovenous malformations—current understanding of the
pathogenesis with implications for treatment. Int ] Mol Sci. 2021, 22: 10.3390/ijms22169037

5. Derdeyn CP, Zipfel GJ, Albuquerque FC, Cooke DL, Feldmann E, Sheehan JP, Torner JC: Management of
brain arteriovenous malformations: a scientific statement for healthcare professionals from the American
Heart Association/American Stroke Association. Stroke. 2017, 48:€200-24. 10.1161/STR.0000000000000134

6. XiangY, Chen C, Zhao |, Ma Y, Huang B, Wu Z: Vascular complications of ProGlide versus Prostar in
transcatheter aortic valve replacement (TAVR) procedures: meta-analysis. BJS Open. 2023, 7:zrad061.
10.1093/bjsopen/zrad061

7. Tanaka M, Serizawa F, Nagaoka Y, et al.: Two cases of micro-arteriovenous fistula in the lower extremity
with misdiagnosis of refractory cellulitis. Ann Vasc Dis. 2018, 11:148-52. 10.3400/avd.cr.17-00121

2024 Nakajima et al. Cureus 16(4): €58336. DOI 10.7759/cureus.58336 7of7


https://dx.doi.org/10.1097/GOX.0000000000000079?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/GOX.0000000000000079?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10143-020-01464-3/Published?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10143-020-01464-3/Published?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/cdt.2018.08.06?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/cdt.2018.08.06?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms22169037?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms22169037?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/STR.0000000000000134?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/STR.0000000000000134?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/bjsopen/zrad061?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/bjsopen/zrad061?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3400/avd.cr.17-00121?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3400/avd.cr.17-00121?utm_medium=email&utm_source=transaction

	A Case of Cerebral Arteriovenous Malformation and Malformation of the Lower Limbs
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Preoperative images
	FIGURE 2: Computed tomography images
	FIGURE 3: Angiography images
	FIGURE 4: Computed tomography volume rendering images
	FIGURE 5: Intraoperative images and postoperative computed tomography

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


