9. Yasargil MG, Smith RD. Association of middle cerebral artery anomalies with
saccular aneurysms and moyamoya disease. Surg Neurol 1976; 6: 39-43.

10. Fuwa I, Matsukado Y, Wada H. Intracranial aneurysms associated with the
accessory middle cerebral artery and duplication of the middle cerebral artery.
Report of two cases. Neurol Med Chir (Tokyo) 1984; 24: 207-211, [in Japanese].

11. In S, In K, Kusano N, Mizuki H, Miyagi J, Kuramoto S. A case of duplication
of the middle cerebral artery with ruptured aneurysm on its origin during
pregnancy. No Shinkei Geka 1981; 9: 337-341, [in Japanese].

12. Kimura T, Furuya T. [Three cases with duplication of the middle cerebral
artery]. Surg Cereb Stroke (Jpn) 2000; 28: 45-50.

13. Kitami K, Kamiyama H, Yasui N. Angiographic analysis of middle cerebral
artery with cerebral aneurysms - Its branching pattern and so-called vascular
anomalies. No Shinkei Geka 1985; 13: 283-290, [in Japanese].

14. Kobayashi H, Hayashi T, Ootani I, Yoshida Y. A case of the middle cerebral
artery associated with an aneurysm at its origin. St Mariannna Med J 1984; 12:
462466, [in Japanese].

15. Koyama S, Kotani A, Tazoe M, Tsubokawa T. Ruptured aneurysm at the origin
of duplication of the middle cerebral artery. Neurol Med Chir (Tokyo) 1995;
35: 671-673.

16. Liu WD, Yamada K, Ohta T, Takahashi N. Ruptured intracranial aneurysm
combined with multiple cerebral vessel anomalies. No Shinkei Geka 1991; 19:
975-978, [in Japanese].

17. Nomura M, Yamashima T, Kita D, Kida S, Kajinami K, Yamashita J.
Duplication of the middle cerebral artery associated with an unruptured
aneurysm. Acta Neurochir (Wien) 2000; 142: 221-222.

18. Takahashi T, Suzuki S, Ohkuma H, Iwabuchi T. Aneurysm at a duplication of
the middle cerebral artery. AINR Am J Neuroradiol 1994; 15: 1166-1168.

19. Takano S, Nose T, Oowada T, Shirai S, Maki Y. Aneurysm arising from
duplicated middle cerebral artery. Neurol Med Chir (Tokyo) 1988; 28:
910-914, [in Japanese].

20. Forbus WD. On the origin of miliary aneurysms of the superficial cerebral
arteries. Bull Hopkins Hosp 1930; 47: 239-284.

21. Glynn LE. Medial defects in the circle of Willis and their relation to aneurysm
formation. J Path Bact 1940; 51: 213-222.

22. Walker AE, Allegre GW. The pathology and pathogenesis of cerebral
aneurysms. J Neuropathol Exp Neurol 1954; 13: 248-259.

23. Ferguson GG. Physical factors in the initiation, growth, and rupture of human
intracranial saccular aneurysms. J Neurosurg 1972; 37: 666-677.

24. Hashimoto N, Handa H, Nagata J, Hazama F. Experimentally induced cerebral
aneurysm in rats: Part V. Relation of hemodynamics in the circle of Willis to
formation of aneurysms. Surg Neurol 1980; 13: 41-45.

25. Hassler O. Morphological studies on the large cerebral arteries with reference
to the aetiology of subarachnoid hemorrhage. Acta Psychiatr Scand (Suppl)
1961; 154: 1-145.

26. Matsuda M, Handa J, Saito A, Matsuda I, Kamijyo Y. Ruptured cerebral
aneurysms associated with arterial occlusion. Surg Neurol 1983; 20: 4-12.

27. Stehbens WE. Discussion on vascular flow and turbulence. Neurology
(Minneapolis) 1961; 11: 66-67.

28. Carmichael R. The pathogenesis of non-inflammatory cerebral aneurysms.

J Pathol 1950; 62: 1-19.

Trigeminal neuralgia in a
patient with Dandy-Walker
malformation

Hasan Caglar Ugur mp, Fuat Torun mp, Erdal Yilmaz mp,
Yucel Kanpolat mp

Ankara University, Faculty of Medicine, Department of Neurosurgery, Ankara,
Turkey

Summary Background. Trigeminal neuralgia may be idiopathic or
secondary to a number of cranial pathologies. We report a novel
case of trigeminal neuralgia associated with Dandy-Walker malfor-
mation, which may be an etiologic factor. Case description. A 32-
year-old male presented with shock-like pain in the somatosensory
distribution of the right trigeminal nerve, which was refractory to all
medication. MRI revealed a cystic lesion in the posterior fossa and a
hypoplastic vermis. The pain was diagnosed as trigeminal neuralgia
and was thought to be secondary to the Dandy-Walker malformation.

© 2005 Elsevier Ltd. All rights reserved.
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The trigeminal neuralgia was treated successfully with radiofre-
quency thermocoagulation rhizotomy (RF-TR). Conclusion. Trigem-
inal neuralgia may be associated with Dandy-Walker malformation,
however an etiological relationship is not proven. We suggest that
traction on the trigeminal nerve may be significant. The posterior
fossa cyst of Dandy-Walker malformation may be a complicating
factor when considering microvascular decompression to treat the
trigeminal neuralgia. Collapse of the cyst at surgery may destabilize
the posterior fossa and further deform the trigeminal nerve. We
suggest that RF-TR, which is minimally invasive and reliable, may be
preferable.
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INTRODUCTION

Trigeminal neuralgia is a painful condition of the face character-
ized by paroxysmal, lancinating and shock-like pain confined to
the somatosensory distribution of the trigeminal nerve. There is
a hypersensitivity to non-nociceptive stimuli. Medication is the
initial treatment of choice. If medical treatment fails, surgical
treatment may be chosen, considering the general condition and
age of the patient, and the pathology accompanying the trigeminal
neuralgia. A number of conditions may accompany trigeminal
neuralgia. Cerebellopontine angle schwannomas and other tumors,
multiple sclerosis and Chiari malformation have been previously
reported.p“7 Trigeminal neuralgia with Dandy-Walker malforma-
tion, as reported here, may be coincidental; however, there may be
an etiological association between Dandy-Walker malformation
and trigeminal neuralgia. We suggest that trigeminal neuralgia
associated with a Dandy-Walker cyst may be caused by traction
and direct deformation of the nerve, rather than vascular compres-
sion as is usually thought to be the case.

Dandy-Walker malformation is a congenital condition charac-
terized by the triad of posterior fossa cyst, hypoplastic vermis,
and hydrocephalus.® Patients with Dandy-Walker malformation
may be otherwise normal; however, they may also present with
other findings, including facial anomalies and mental retardation.
This is the first reported case of trigeminal neuralgia in which
Dandy-Walker malformation may be an etiological factor. Treat-
ment was with radiofrequency thermocoagulation rhizotomy (RF-
TR) as it is reliable and effective.

CASE REPORT

A 32-year old male was referred to our clinic with shock-like pain
confined to the somatosensory distribution of the right trigeminal
nerve, which had been occurring for 15 years. The pain was
refractory to all medication and was provoked by external physi-
cal factors. It originated at the right ear and radiated to the upper
lip and the chin. He had been diagnosed with trigeminal neuralgia
at another clinic, but medical treatment had failed. His physical
examination was normal. On neurological examination, he had
hyperalgesia in the distribution of the second and third divisions
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Fig. 1 T1-weighted axial (left) and sagittal (right) MRI showing the posterior fossa cyst of the Dandy-Walker malformation.

Fig. 2 Axial CT scan with bony windows showing the appearance of the
deformed bony structures at the skull base.

of the trigeminal nerve. MRI showed a cystic lesion occupying al-
most the entire posterior fossa and a hypoplastic vermis (Fig. 1).
CT scan with bone windows revealed a very large and deformed
foramen ovale (Fig. 2). Based on the radiological findings, the tri-
geminal neuralgia was thought to be related to the Dandy-Walker
malformation. Treatment was with RF-TR to the second and third
branches of the trigeminal nerve through the right foramen ovale
(Fig. 3). A lesion was made at 70 °C for 60 seconds for each divi-
sion. Post-operatively, the pain resolved. He developed hypoesthe-
sia confined to the distribution of the second and third divisions of
the trigeminal nerve. At 6 months follow-up, he remains pain-free.

DISCUSSION

Trigeminal neuralgia is characterized by paroxysmal, shock-like
pain in the somatosensory distribution of the trigeminal nerve. It
is the most common of the cranial neuralgias. The annual inci-
dence of trigeminal neuralgia is four or five per 100,000.> The
incidence of Dandy-Walker malformation is one per 25000 or
35000.% In over 2500 patients with trigeminal neuralgia in our
hospital, this is the only case in which Dandy-Walker malforma-
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Fig. 3 The enlarge and deformed foramen ovale is seen on plain radiography
obtained during the radiofrequency thermocoagulation rhizotomy.

tion may be an etiological factor. It is also the first such report in
the literature.

Surgical procedures for the treatment of trigeminal neuralgia in-
clude ganglion ablative procedures, microvascular decompression
and stereotactic radiosurgery.*>° Microvascular decompression is
recommended for young patients with persistent pain and no sig-
nificant medical or surgical risk factors, as was the case in our pa-
tient."® Radiosurgery may also be used in the treatment of
trigeminal neuralgia, but access and cost may be prohibitive and
in our experience, results are less satisfactory. RF-TR is the most
commonly used method in the treatment of trigeminal neuralgia in

© 2005 Elsevier Ltd. All rights reserved.



most age groups as it is minimally invasive and controlled and
selective lesions can be achieved. It can be applied to all three
divisions of the trigeminal nerve if needed.®'®!'" Glycerol rhizot-
omy, another commonly performed ablative procedure, was not
used in this case due to the large cerebrospinal fluid space in
the posterior fossa into which glycerol may escape. Therefore,
RF-TR, a reliable and effective method, was performed with a fine
needle to treat our patient.

Cystoperitoneal shunting has also been used in the treatment of
Dandy-Walker malformation.® In the patient presented, it is possi-
ble the facial pain may have resolved after a shunt procedure. This
would also strengthen the evidence of an etiological relationship
between the trigeminal neuralgia and Dandy-Walker malforma-
tion. However, we considered the complications of cystoperito-
neal shunt to high in this patient.
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Summary We present the unusual association between chronic
subdural haematoma (CSDH), intracranial arachnoid cyst and

© 2005 Published by Elsevier Ltd.
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autosomal dominant polycystic kidney disease (ADPKD) in a 27-
year-old man. CSDH is a documented complication of intracranial
arachnoid cyst, the incidence of which is increased in patients with
ADPKD. Awareness of this association may lead to earlier diagnosis
of ADPKD and treatment of its systemic complications, including
renal insufficiency, systemic hypertension and previously unsus-
pected intracranial saccular aneurysm. Surgery for CSDH associ-
ated with intracranial arachnoid cyst may be complicated by
over-drainage of cerebrospinal fluid due to communication between
the cyst and the cisternal subarachnoid space, as illustrated in the
present case, and the development of epidural haemorrhage.
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INTRODUCTION

Autosomal dominant polycystic kidney disease (ADPKD) is a sys-
temic disorder associated with intracranial manifestations includ-
ing intraparenchymal haemorrhage and aneurysmal subarachnoid
haemorrhage.' Imaging studies have demonstrated an increased
incidence of intracranial arachnoid cysts in patients with
ADPKD.? Chronic subdural haematoma (CSDH) as a complica-
tion of arachnoid cyst is well documented®® but its association
with arachnoid cyst in ADPKD has not been reported.” We re-
port a case of CSDH complicating an intracranial arachnoid cyst
in a patient with ADPKD.

CASE REPORT

A 27-year old man presented to his family physician with six
months history of intermittent generalized headache. MRI demon-
strated an arachnoid cyst occupying the anterior and middle parts
of the left middle cranial fossa, and foreshortening of the left
temporal lobe (Galassi Type II).” There was no evidence of
haemorrhage (Fig. 1). He was managed conservatively with oral
analgesics.

He later presented to our unit with four days history of vomiting
and worsening headache. There was no history of recent trauma.
He was conscious, orientated and neurological examination was
normal. His systolic and diastolic blood pressures were persis-
tently above 170 mmHg and 110 mmHg respectively. This was
initially attributed to pain and anxiety.

Blood investigations were normal including coagulation profile
and renal function. CT scan showed a left frontotemporal CSDH
with extension into the temporal arachnoid cyst (Fig. 2a, b). There
was no subarachnoid haemorrhage.

Surgical drainage was performed through two burr holes under
general anesthesia. Intra-operatively, liquefied subdural haema-
toma was found and there was no acute component. The subdural
space was irrigated with warm 0.9% sodium chloride solution and
a subdural catheter was inserted for post-operative drainage. The
arachnoid cyst was not explored.
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