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PART 17
Neurologic Disorders

Headache (without bleeding) may be hemicranial and throbbing,
like migraine, or diffuse. Focal seizures, with or without generalization,
occur in ~30% of cases. One-half of AVMs become evident as ICHs. In
most, the hemorrhage is mainly intraparenchymal with extension into
the subarachnoid space in some cases. Blood is usually not deposited
in the basal cisterns, and symptomatic cerebral vasospasm is rare. The
risk of AVM rupture is strongly influenced by a history of prior rupture. Although unruptured AVMs have a hemorrhage rate of ~2–4%
per year, previously ruptured AVMs may have a rate as high as 17% a
year, at least for the first year. Hemorrhages may be massive, leading to
death, or may be as small as 1 cm in diameter, leading to minor focal
symptoms or no deficit. The AVM may be large enough to steal blood
away from adjacent normal brain tissue or to increase venous pressure
significantly to produce venous ischemia locally and in remote areas
of the brain. This is seen most often with large AVMs in the territory
of the MCA.
Large AVMs of the anterior circulation may be associated with
a systolic and diastolic bruit (sometimes self-audible) over the eye,
forehead, or neck and a bounding carotid pulse. Headache at the
onset of AVM rupture is generally not as explosive as with aneurysmal
rupture. MRI is better than CT for diagnosis, although noncontrast
CT scanning sometimes detects calcification of the AVM and contrast
may demonstrate the abnormal blood vessels. Once identified, conventional x-ray angiography is the gold standard for evaluating the precise
anatomy of the AVM.
Surgical treatment of AVMs presenting with hemorrhage often
done in conjunction with preoperative embolization to reduce operative bleeding is usually indicated for accessible lesions. Stereotaxic
radiation, an alternative to surgery, can produce a slow sclerosis of the
AVM over 2–3 years.
Several angiographic features can be used to help predict future
bleeding risk. Paradoxically, smaller lesions seem to have a higher
hemorrhage rate. The presence of deep venous drainage, venous
outflow stenosis, and intranidal aneurysms may increase rupture
risk. Because of the relatively low annual rate of hemorrhage and
the risk of complications due to surgical or endovascular treatment,
the indication for surgery in asymptomatic AVMs is debated. The
ARUBA (A Randomized Trial of Unruptured Brain Arteriovenous
Malformations) trial randomized patients to medical management
versus intervention (surgery, endovascular embolization, combination
embolization and surgery, or gamma-knife). The trial was stopped
prematurely for harm, with the medical arm achieving the combined
endpoint of death or symptomatic stroke in 10.1% of patients compared to 30.7% in the intervention group at an average follow-up time
of 33 months. This highly significant finding argues against routine
intervention for patients presenting without hemorrhage, although
debate ensues regarding the generalizability of these results.
Venous anomalies are the result of development of anomalous
cerebral, cerebellar, or brainstem venous drainage. These structures,
unlike AVMs, are functional venous channels. They are of little clinical significance and should be ignored if found incidentally on brain
imaging studies. Surgical resection of these anomalies may result in
venous infarction and hemorrhage. Venous anomalies may be associated with cavernous malformations (see below), which do carry some
bleeding risk.
Capillary telangiectasias are true capillary malformations that
often form extensive vascular networks through an otherwise normal
brain structure. The pons and deep cerebral white matter are typical
locations, and these capillary malformations can be seen in patients
with hereditary hemorrhagic telangiectasia (Osler-Rendu-Weber)
syndrome. If bleeding does occur, it rarely produces mass effect or
significant symptoms. No treatment options exist.
ACQUIRED VASCULAR LESIONS
Cavernous angiomas are tufts of capillary sinusoids that form within
the deep hemispheric white matter and brainstem with no normal
intervening neural structures. The pathogenesis is unclear. Familial
cavernous angiomas have been mapped to several different genes:
KRIT1, CCM2, and PDCD10. Both KRIT1 and CCM2 have roles
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in blood vessel formation, whereas PDCD10 is an apoptotic gene.
Cavernous angiomas are typically <1 cm in diameter and are often
associated with a venous anomaly. Bleeding is usually of small volume, causing slight mass effect only. The bleeding risk for single
cavernous malformations is 0.7–1.5% per year and may be higher for
patients with prior clinical hemorrhage or multiple malformations.
Seizures may occur if the malformation is located near the cerebral
cortex. Surgical resection eliminates bleeding risk and may reduce
seizure risk, but it is usually reserved for those malformations that
form near the brain surface. Radiation treatment has not been shown
to be of benefit.
Dural arteriovenous fistulas are acquired connections usually
from a dural artery to a dural sinus. Patients may complain of a
pulse-synchronous cephalic bruit (“pulsatile tinnitus”) and headache.
Depending on the magnitude of the shunt, venous pressures may rise
high enough to cause cortical ischemia or venous hypertension and
hemorrhage, particularly SAH. Surgical and endovascular techniques
are usually curative. These fistulas may form because of trauma, but
most are idiopathic. There is an association between fistulas and dural
sinus thrombosis. Fistulas have been observed to appear months to
years following venous sinus thrombosis, suggesting that angiogenesis
factors elaborated from the thrombotic process may cause these anomalous connections to form. Alternatively, dural arteriovenous fistulas
can produce venous sinus occlusion over time, perhaps from the high
pressure and high flow through a venous structure.
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The general principles around headache as a cardinal symptom are
covered elsewhere (Chap. 21); here we discuss disorders in which
headache and associated features occur in the absence of any exogenous cause. The most common are migraine, tension-type headache,
and the trigeminal autonomic cephalalgias, notably cluster headache;
the complete list is summarized in Table 447-1.
MIGRAINE
Migraine, the second most common cause of headache, and the
most common headache-related, and indeed neurologic, cause of
disability in the world, afflicts approximately 15% of women and
6% of men over a 1-year period. It is usually an episodic headache
associated with certain features such as sensitivity to light, sound, or
movement; nausea and vomiting often accompany the headache. A
useful description of migraine is a recurring syndrome of headache
associated with other symptoms of neurologic dysfunction in varying
admixtures (Table 447-2). Migraine can often be recognized by its
activators, referred to as triggers.
The brain of the migraineur is particularly sensitive to environmental
and sensory stimuli; migraine-prone patients do not habituate easily
to sensory stimuli. This sensitivity is amplified in females during the
menstrual cycle. Headache can be initiated or amplified by various triggers, including glare, bright lights, sounds, or other afferent stimulation;
hunger; let-down from stress; physical exertion; stormy weather or barometric pressure changes; hormonal fluctuations during menses; lack of
or excess sleep; and alcohol or other chemical stimulation, such as with
nitrates. Knowledge of a patient’s susceptibility to specific triggers can be
useful in management strategies involving lifestyle adjustments.
Pathogenesis The sensory sensitivity that is characteristic of migraine
is probably due to dysfunction of monoaminergic sensory control systems located in the brainstem and hypothalamus (Fig. 447-1).
Activation of cells in the trigeminal nucleus results in the release of
vasoactive neuropeptides, particularly calcitonin gene–related peptide
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