Case Report


Multiple Skipped Craniospinal Arteriovenous Malformations Complicated with Hydrocephalus and Syringomyelia


















IntroductionAbstract
Arteriovenous malformations (AVMs) can occur within the intracranial or spinal region. When AVMs occur within the central nervous system, they are usually solitary. Central nervous system AVMs are known to be more common within the intracranial compartment when compared with the spinal region. AVMs within the intracranial compartment can be complicated with hydrocephalus, whereas AVM within the spinal cord may be associated with syringomyelia, just like a posterior fossa AVM. The co-existence of cranial and spinal AVMs has only been reported in very few cases in the literature. We report a case of multiple and skipped cerebral and juvenile spinal AVM associated with hydrocephalus and cervicothoracic syringomyelia in a 26-year-old female.
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Central nervous system arteriovenous malformations (AVMs) are not common entities. When central nervous system AVM occurs, the spinal cord variety is known to be rarer than its intracranial counterpart and some are still underdiagnosed, especially in challenged facility environments.[1,2] The concomitant occurrence of spinal and cranial AVM in the same patient is very rare with very few cases reported (less than five) in the literature, one being an autopsy case.[3] Spinal AVM can rarely lead to syringomyelia, whereas its intracranial variant can lead to hydrocephalus in addition to syringomyelia. We report a case of multiple and skipped cerebral and juvenile spinal AVM associated with hydrocephalus and cervicothoracic syringomyelia in a 26-year-old female.
Case Report
The patient is a 26-year-old right-handed female. She presented in September 2017 with a 3-year history of headaches and quadriparesis which had worsened significantly 2 months prior to presentation. Her headaches were worse on lying down and were associated with posterior neck and upper back pains. The weakness was of gradual onset, initially involving the lower extremities before extending to her upper limbs. There was












associated numbness of all her finger tips, bilateral blurred vision, nausea, and tinnitus but no hearing impairment. She had two episodes of generalized tonic-clonic seizures a few days to presentation. There was no history of vomiting, swelling in any part of the body, chronic cough, or symptoms suggestive of bleeding dyscrasias. On examination, she was conscious, asthenic, afebrile, not pale, and anicteric. Her vital signs were within normal limits. There were no facial or retinal nevi, café-au-lait spots, axillary or inguinal freckling, iris hamartomas, cutaneous or mucous haemangiomas, subcutaneous nodules, arteriovenous fistula or varicose veins of any of the limbs, hemihypertrophy of the extremities, or spinal deformity. Her Glasgow coma scale score was 15. She had bitemporal haemianopia [Figure 1] with bilateral blurring of disc margins, nuchal rigidity, positive Romberg’s sign, and difficulty to tandem walk. Motor examination revealed muscle atrophy in all her limbs with power grade of 4/5. There was significant spasticity in all her extremities with exaggerated muscle stretch reflexes, clonus, and extensor plantar reflexes. Cranial computerized tomographic (CT) scan and magnetic resonance imaging (MRI) with contrast revealed a brilliant contrast- enhancing hypodense vascular mass 31.7 mm
[image: ]×18.5 mm × 16.2 mm in the inferior aspect of the fourth ventricle extending through the
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[image: ]Figure 1: Pre-operative automated perimetric visual field assessment of the right (a) and left eye (b)
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Figure 2: Cranial computerized tomographic images showing AVM (A) with hydrocephalus (B); cranial sagittal T1-weighted with and without contrast (C,D) and sagittal T2-weighted spinal MR image showing numerous dilated vessels as flow voids (white arrow) and extensive syrinx (E)
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hemisphere measuring 6.2 mm × 6.2 mm × 6.0 mm. Her ventricles were dilated and effacement of sulci and gyri was present [Figure 2]. Spinal 1.5 T MRI showed multiple and skipped Anson and Spetzler type III AVM (Juvenile) at 2nd and 3rd cervical and 3rd, 4th, and 6th thoracic levels, with a long segment dilatation of the central canal from the 3rd cervical

to the 4th thoracic spinal region of the cord, in keeping with a syrinx [Figure 2]. Her abdominal ultrasound was normal with no hepatic haemangioma. A diagnosis of multiple and skipped craniospinal AVM associated with cervicothoracic syrinx and hydrocephalus was made. Other differential diagnoses are posterior cranial fossa tumour with drop metastasis and
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Figure 3: Intra-operative findings of arteriovenous malformation (black arrows)

Chiari I malformation. The need for further evaluation with superselective spinal angiography and subsequent embolization at another centre was discussed with the patient. While awaiting further evaluation and definitive treatment, she had worsening motor deficit with inability to walk and increasing frequency of seizures. Due to non-availability of facilities for embolization, patient’s deteriorating clinical condition, and lack of funds to go and have an urgent treatment in a country with available facility for embolization, she had midline suboccipital craniectomy, C1 laminectomy, partial resection of AVM, augmentation duroplasty, and right frontal ventriculoperitoneal shunt placement at the same time. Intra-operative findings were that of multiple posterior fossa AVM [Figure 3]. Her post-operative period was uneventful, and she improved with resolution   of headaches and improvement of her vision while motor functions remained the same. She was referred for definitive treatment of the AVM abroad. The patient could not go for definitive treatment due to lack of funds. She represented in December 2021 with features of disease progression (difficulty swallowing, drooling, respiratory distress difficulty articulating words, and worsening spastic paraparesis). She died before any investigation could be done.
Discussion
Different syndromic conditions have been noted with multiple cerebral AVMs. Bonnet–Dechaume–Blanc syndrome (also known as Wyburn–Mason syndrome), a rare congenital AVM of the brain, retina, or facial nevi, and Rendu–Osler–Weber (hereditary haemorrhagic telangiectasia) are syndromic forms of AVM that have been reported.[4] Rendu–Osler–


Weber disease is a rare autosomal dominant genetic disorder that leads to abnormal blood vessel formation in the skin, mucous membranes, lungs, liver, and brain. The coexistence of Klippel–Trenaunay–Weber syndrome with spinal AVM has been documented.[5-7] This is manifested by a triad of  hemihypertrophy of the extremities, cutaneous haemangiomas, and arteriovenous fistula or varicose veins of the involved limbs.
[image: ]Coexistence of cranial and spinal AVM is very rare with only a few cases being reported in the literature. Shallwani et al.[3] reported two cases of single concurrent intracranial and a spinal AVM. Hasegawa et al. reported a case of multiple cerebral AVM associated with spinal AVM. Mizutani et al.[8] described a case of multiple AVMs located in the cerebellum, posterior fossa, spinal cord, dura, and scalp with associated port-wine stain and supratentorial venous anomaly. Another case report by Moss et al.[9] was that of intracerebral and spinal vascular malformation in a patient without hereditary haemorrhagic telangiectasia. The case we are reporting is that of a multiple intracranial AVM coexisting with multiple intraspinal AVM [Figure 2]. The details of all the craniospinal AVMs[9-15] are listed in Table 1, along with our case. Our patient had AVM within the posterior fossa, the spinal cord tissue, and at the extensive extramedullary region with multiple feeders over several vertebral levels.
In the case presented, these malformations can be symptomatic as a result of mass effect by venous congestion, “steal phenomenon” with ischaemia, or haemorrhage. Their evolution is marked by acute or progressive neurological deficit and can sometimes lead to non-specific neurological symptoms, which can delay proper diagnosis. Without proper treatment, they can typically lead to severe spinal cord symptoms and myelopathy. Reports concerning AVM as a cause of syringomyelia are uncommon. Our patient had an extensive syrinx in association with her multiple AVMs. There is no consensus yet on the pathophysiology of syrinx from AVM. The hypothesis includes repeated AVM haemorrhages with cord destruction and exudation of fluid into the cord resulting from chronic venous congestion and breakdown of the blood– spinal cord barrier caused by AVM shunting. Multiple feeders over several vertebral levels are common with juvenile spinal AVM. In spinal AVM, the type of shunting is difficult to determine by the MRI but well analyzed by superselective arteriography. Srivatanakul et al.[17] reported four cases of syringomyelia-associated spinal cord AVM, which were all managed with embolization. Syringomyelia resolved after embolization in three of the cases. The lack of facility for superselective arteriography and endovascular therapy (the “gold standard” for managing this lesion) limited our therapeutic options. However, the patient experienced some clinical improvement with decompression and cerebrospinal fluid diversion while awaiting continuation of treatment at an outside facility, with facilities for embolization of the AVM. Posterior fossa decompression, partial resection, and embolization of multiple skipped craniospinal AVM have not been described. Surgery for III juvenile malformations
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Table 1: Craniospinal arteriovenous malformations: Contrast of cases in the literature

Author(s)	Gender		Age (years)

Clinical features	Intracranial AVM	Spinal AVM


Krayenbühl et al.[13]        Male        55	Lower limb weakness	Cerebellum	T2-L2
Hash et al.[11]	Male        24	Back pain	Right tentorium	T9-T10, glomus Hoffman et al.[12]	Male        1.3	Headaches and lower limb weakness	Right tentorium	T2-T10, glomus Parkinson and West[14]     Male        47	Headaches and neck pain	Left temporal	T11-L1

Moss et al.[9]	Female	50	Autopsy, right lower limb pain, and
paraesthesia

Right caudate, frontal, and pontomedullary junction

T6-T7

Mizutani et al.[8]	Female	7	Altered sensorium	Cerebellum	C1-C2 Tsurushima et al.[16]	Female	3	Altered sensorium and paraparesis	Left temporal	L2, glomus

Hasegawa et al.[10]	Male	22	Headaches	Left occipital, right temporal, right frontal

L1, juvenile

Wang et al.[15]	Female	31	Left upper limb radiculopathy	Right occipital	C1-C2

Shallwani et al.[3]		Female Female

12  10	Headaches and jerky lower limbs movements Headaches and quadriparesis

Left mesial temporal Left parietal

T8-T9, glomus C2, dural

Idowu and Vitowanu (present study)

Female	26	Headaches, quadriparesis, and altered
sensorium

Fourth ventricle, left cerebellar hemisphere

C2-T6, juvenile




[image: ]is not always optimal due to its complexity and diversity. Careful assessment of AVM angioarchitecture is crucial for its successful management. Selective catheterization of the anterior and/or posterior vessels feeding the AVM is followed by embolization with particles (e.g., polyvinyl alcohol, tris- acryl gelatin microspheres) or liquid (e.g., ethyl vinyl alcohol copolymer—Onyx glue) embolic material. Coils are not used in these lesions because they require relatively rigid microcatheters that cannot be safely navigated through the spinal arteries.
Conclusion
Multiple and skipped craniospinal AVM with concomitant hydrocephalus and syringomyelia is rare with limited management options and more challenges in resource- limited health centres. Superselective arteriography and embolization is the main stay of treatment in multiple and skipped craniospinal AVMs. Faced with non-availability of facilities for embolization, patient’s deteriorating clinical status, and the lack of funds to have urgent treatment in a centre with appropriate facility for embolization, suboccipital decompressive craniectomy, duroplasty, and right frontal ventriculoperitoneal shunt can be used to stop or delay disease progression prior to definitive treatment.
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