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Synopsis: The cerebellum may contribute to verbal working memo-
ry during the initial phonological encoding and/or by strengthen-
ing memory traces rather than by fundamentally subserving covert

articulatory rehearsal.

Source: Ravizza SM, et al. Cerebellar Damage Produces Selective
Deficits in Verbal Working Memory. Brain. 2006;129:306-320.

The authors present a 3-part series of careful neuropsy-
chological tests, specifically addressing whether cerebellar damage

is associated with working memory. Ten subjects with cerebellar stroke
and 5 with cerebellar tumor or cyst resection (average age 60.3 years,
average education 14.6 years) were compared to control subjects,
reporting no neurological deficits (average age 61.2 years, average edu-
cation 15.2 years). In experiment 1, all 15 patients and controls were
tested by digit span (verbal working memory) and spatial span/block
tapping (spatial working memory) using the Wechsler Adult Intelli-
gence Scale or Wechsler Memory Scale-Revised. Subjects with cere-
bellar lesions had significantly lower digit span scores compared to
controls (P < 0.005), but similar spatial span scores. 

In experiment 2, for the verbal task, a subset of 9 subjects
(stroke:8; tumor resection:1) were twice presented a list of 4 words.
For the spatial task, 4 out of 9 boxes were highlighted randomly on a
computer screen, then were presented a second time. In both tasks,
subjects had to judge whether the same order was used in the 2 pre-
sentations. Importantly, a delay was introduced prior to response
(increasing rehearsal), and subjects responded by single key press
rather than verbally. In this condition, there was impairment on both
tasks, but a trend to greater impairment on the verbal compared to
spatial task. In experiment 3, 8 subjects (stroke:7; tumor resection:1)
and controls were presented 8 combinations of lists of words or non-
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words matched for length (2 vs 4 syllables). In variation
(a), subjects were allowed to silently read the word lists.
In variation (b), subjects continuously repeated the word
‘the’ before responding (resulting in articulatory sup-
pression of rehearsal). Subjects with cerebellar lesions
had a shorter average span compared to controls, but
comparable effects regarding length and articulatory
suppression. Brain imaging, available for 13/15 subjects,
revealed negative correlation of backward digit span
with inferior lobe lesions in experiment 1 (P < 0.05) and,
in experiment 2, verbal span negatively correlated with
anterior and superior lobe lesions.

■■ COMMENTARY
Clinical observations, published since the early 1990s,

either as single case reports or small case series, have chal-
lenged the traditional view that the cerebellum is involved
only in motor control. The term cerebellar cognitive affec-
tive syndrome (CCAS) was proposed to describe cognitive
and psychiatric disorders in patients with a variety of cere-
bellar lesions and disorders.1 Impairment of executive
function, spatial cognition, linguistic processing, and dys-
regulation of affect have all been suggested to associate
with cerebellar disease, and functional MRI studies have
repeatedly demonstrated cerebellar activation in a variety
of cognitive paradigms. However, there remains consider-
able skepticism regarding validity of the CCAS as a clini-
cal entity. Although the present data do not lay argument to
rest, they are an important contribution in support of the
CCAS. Findings of these 3 elegant experiments strongly
suggest impairment in verbal working memory (VWM) in
patients with cerebellar lesions. 

Ravizza and colleagues suggest that cerebellar lesions
impair VWM because of disturbed sub-vocal rehearsal,

given that a) introducing a delay prior to response (ie,
increasing rehearsal demand worsened performance) and b)
factors thought to affect rehearsal efficiency (articulatory
suppression, word length) had no effect in subjects with
cerebellar damage. A potential criticism is that subjects’
dysarthria or ataxia may have affected their performance.
However, such a simple explanation is highly unlikely, as
deficits did not improve as motor demand of a response was
decreased, and there was no or little impairment on spatial
tasks. This study has obvious limitations, including small
sample size and heterogeneous cohort, lack of mood evalua-
tion, and inconsistencies in cerebellar regions involved
judged by MRI or CT. Despite these limitations, the results
have clinical implications. VWM is necessary to maintain
information in the brain in order to manipulate that informa-
tion. Some patients with cerebellar disease complain of dif-
ficulties in multitasking, mental flexibility, and linguistic
processing. Since the primary task of the cerebellum is tradi-
tionally considered motor function, such complaints are
often considered to be non-specific. If they are indeed of
structural origin, an approach focused on neurorehabilitation
may be more effective to alleviate or compensate for such a
deficit.   ■

Reference
1. Schmahmann JD, Sherman JC. The Cerebellar Cogni-

tive Affective Syndrome. Brain. 1998;121:561-579.

Eat Your Vegetables! 
Avoid a Stroke?
A B S T R A C T S  &  C O M M E N T A R Y

By Matthew E. Fink, MD
Vice Chairman, Professor of Clinical Neurology, Weill Cornell
Medical College, Chief, Division of Stroke and Critical Care
Neurology, NewYork-Presbyterian Hospital
Dr. Fink reports no consultant, stockholder, speaker’s bureau, research, or other

financial relationship with any company related to this field of study.

Synopsis: Increased fruit and vegetable intake, at least
5 servings per day, is associated with a reduced risk of
stroke.

Sources: He FJ, et al. Fruit and Vegetable Consumption
and Stroke: Meta-Analysis of Cohort Studies. Lancet.
2006;367:320-326; Howard BV, et al. Low-Fat Dietary Pat-
tern and Risk of Cardiovascular Disease: The Women’s
Health Initiative Randomized Controlled Dietary Modifica-
tion Trial. JAMA. 2006;295:655-666.

Dietary supplementation targeted to reduce the
risk of stroke and other cardiovascular diseases has

been an area of research controversy, especially since the
publication of negative results from The Vitamin Interven-
tion for Stroke Prevention (VISP) randomized, controlled
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trial (JAMA. 2004;291:565-575), which studied the impact
of high doses of folic acid, pyridoxine (vitamin B

6
), and

cobalamin (vitamin B
12

) on vascular outcomes during 2
years of follow-up. In spite of the negative results from the
VISP trial, folate/B

6
/B

12
supplementation is widely pre-

scribed by neurologists as part of a stroke prevention proto-
col, with the belief that there were many methodological
weaknesses of the VISP study. Another possible explanation
is that the benefits of diet depend on the complex mixture of
vitamins, minerals, antioxidants, and fiber that are present in
whole fruits and vegetables, rather than from a few specific
vitamins that are administered as supplements. 

Two recently published studies have looked at the effects
of healthy diets on the risk of stroke and other cardiovascu-
lar diseases. He and colleagues from St. George’s Universi-
ty of London performed a meta-analysis of 8 prospective
cohort studies that included 257,551 individuals followed
for an average of 13 years, and compared individuals who
consumed less than 3 servings of fruit and vegetables per
day, with those that consumed either 3 to 5 servings per
day, or more than 5 servings per day. The relative risk of
stroke was reduced in the 2 groups that had a higher daily
consumption of fruits and vegetables—0.89 (95% CI, 0.83-
0.97) and 0.74 (95% CI, 0.83-0.97). In real terms, those that
consumed more than 5 servings per day had a 26% reduc-
tion in their risk of stroke. What elements in whole fruits
and vegetables contribute to a reduction in stroke risk? Is it
a specific vitamin or mineral, or is it related to other
lifestyle changes? Individuals who eat more fruit and veg-
etables will probably have lower rates of smoking, a lower
intake of salt and saturated fat, higher levels of physical
exercise, and are less likely to be overweight.

A second important study, just published by Howard and
colleagues, as part of the Women’s Health Initiative, report-
ed the results of a randomized clinical trial of dietary modifi-
cation in 48,835 postmenopausal women, aged 50 to 79
years, designed to reduce fat intake to 20% of calories and
increase intake of fruits and vegetables to 5 servings per day.
The control group received diet-related education materials.
The patients were followed for a mean of 8.1 years, and the
primary outcome measures were fatal and non-fatal coro-
nary heart disease (CHD) and a composite (CVD) of heart
disease and stroke. The numbers who developed CHD,
stroke, and CVD (annualized incidence rates) were 1000
(0.63%), 434 (0.28%), 1357 (0.86%) in the intervention
group and 1549 (0.65%), 642 (0.27%), and 2088 (0.88%) in
the comparison group. The differences between the groups
were not statistically significant, although there was a trend
toward greater reduction in CHD risk in those with higher
intakes of fruit and vegetables.

■■ COMMENTARY
How do we interpret these large, well-designed, and

well-executed studies? Does diet really have any impact on
cardiovascular and stroke risk? The VISP study looked at

recurrent stroke risk over a 2-year period of time, a very
short period of time to evaluate the effects of a dietary
manipulation. The Women’s Health Initiative followed
healthy women for a period of 8 years, and the He et al study
looked at cohorts followed for an average of 13 years. It
appears that the longer a dietary manipulation is followed,
the more likely it is that a significant impact will be identi-
fied. Therefore, the preponderance of evidence still supports
the benefits of increasing fruit and vegetable intake in order
to reduce stroke risk. What specific vitamins or other nutri-
ents are most important remains to be determined by further
research, but certainly, we as neurologists can feel confident
in advising our patients to “Eat your vegetables”!   ■

Deep Brain Stimulation 
Effectively Relieves 
Post-Stroke Neuropathic Pain
A B S T R A C T  &  C O M M E N T A R Y

By Alan Z. Segal, MD
Assistant Professor, Department of Neurology, Weill-Cornell Med-
ical College, Attending Neurologist, NewYork-Presbyterian Hospital
Dr. Segal is on the speaker’s bureau for Boehringer-Ingelheim.

Synopsis: This study demonstrates that deep brain
stimulation is an effective treatment in 70% of post-
stroke neuropathic patients.

Source: Owen SL, et al. Deep Brain Stimulation for the Allevi-
ation of Post-Stroke Neuropathic Pain. Pain. 2006;120:202-206.

Neuropathic pain following a stroke may be a
significant source of added disability for patients

already suffering from severe motor or cognitive deficits.
Pain may include a burning hyperesthesia, as well as a dull
ache in areas that are otherwise numb. Patients are often
refractory to standard pharmacological treatments used for
neuropathic pain.

Owen and colleagues studied 15 post-stroke patients who
were treated with deep brain stimulators (DBS). Five
patients had cortical strokes, while 10 had subcortical
lesions, of which 8 were thalamic; one pontine and one cap-
sular. On average, patients had pain for 5 years prior to sur-
gery. Deep brain electrodes were placed in the periventricu-
lar gray matter (PVG), periaqueductal gray matter (PAG),
and sensory thalamus (Ventroposterolateral nucleus-VPL).

During a one-week post-operative trial period, 3
patients did not feel they were achieving significant pain
relief and, therefore, did not proceed to full implantation
of the pacemaker. For the remaining 12, average follow-
up was approximately 2 years. Nine patients preferred
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chronic stimulation of the PVG, one in the VPL and 2
preferred both electrodes to be activated. The visual ana-
logue score (VAS) for pain was reduced by 48.8% over-
all (P < 0.001).  Patients with subcortical strokes showed
more benefit in VAS scores those with cortical strokes
(54% vs 42%; P < 0.001).

Among the 12 patients, 7 stopped all analgesics and 5
changed from regular scheduled opioid use to an as needed
basis. Owen et al note anecdotally that a deep aching type
pain often remains despite relief of burning hyperesthesia.
They postulate that this deep pain may become more
noticeable as the more intolerable burning disappears.

■■ COMMENTARY
Despite a lack of controls, DBS does appear to have

more than a placebo effect. As Owen et al note, the effec-
tiveness of DBS can also be confirmed with a blinded “N
of one” study in which a single patient is asked to report
pain levels as the stimulator is randomly turned on or off.

The mechanism of action of DBS is as yet unclear.
PVG/PAG stimulation appears to be superior to direct thala-
mic stimulation, as these nuclei may have an indirect
inhibitory effect on the thalamus. Alternatively, PVG/PAG
stimulation may result in the release of endogenous opioids
and, thus, may produce pain relief for up to 24 hours after the
stimulator is turned off. Though more study is needed, these
data are surely a bright light of encouragement for patients
suffering from centrally mediated neuropathic pain.   ■

ASA Use Doubles 
Death Rate From ICH
A B S T R A C T  &  C O M M E N T A R Y

By John J. Caronna, MD
Vice-Chairman, Department of Neurology, Cornell University
Medical Center, Professor of Clinical Neurology, NewYork-
Presbyterian Hospital
Dr. Caronna reports no consultant, stockholder, speaker’s bureau, research, or

other relationship related to this field of study.

Synopsis: Saloheimo and colleagues observed poor
short-term outcomes and increased mortality, probably
attributable to rapid enlargement of hematomas.

Source: Saloheimo P, et al. Regular Aspirin-Use Preceding
the Onset of Primary Intracerebral Hemorrhage Is An 
Independent Predictor for Death. Stroke. 2006;37:129-133.

The recent hemorrhagic stroke of ariel sharon,
who was on anticoagulation because of a previous

embolic stroke related to a patent foramen ovale, underlines

the dangers of anticoagulation in elderly patients. Many
reports have demonstrated that patients on warfarin who
have an intracerebral hemorrhage (ICH) show a high mor-
tality rate due to rapid enlargement of their hematomas.1 The
use of antiplatelet agents has not been shown to exert a simi-
lar effect. Therefore, in order to determine the role of Aspirin
(ASA) premedication, Saloheimo and colleagues investigat-
ed outcome and hematoma enlargement in a population-
based cohort of patients with ICH.

Saloheimo et al identified all subjects with intracerebral
hemorrhage between January 1993 and September 1995 in
a population of approximately 350, 000 people in Finland.
The study included all patients admitted with ICH to a uni-
versity hospital during this period. Information about pre-
vious diseases, history of hypertension, medications, and
smoking history were extracted from the hospital records.
Complications during hospitalization such as infection,
deep vein thrombosis, and pulmonary embolus were
recorded, as were neurosurgical interventions. During the
study period, 203 patients were admitted to the hospital
with intracerebral hemorrhage, and the diagnosis was veri-
fied with a head CT scan. Five subjects succumbed else-
where, and the diagnosis was verified at autopsy. The base-
line characteristics of the study subjects are shown in Table
1. The study population included 101 men and 107
women. The ASA users were significantly older than the
non-users of ASA or warfarin, and a history of either car-
diac disease or ischemic stroke was more common in the
group of ASA/ warfarin users than in non-users.

The clinical characteristics and outcomes of the 208 sub-
jects are shown in Table 2. On admission,ASA users did not
have larger hematomas than non-users, but warfarin users
had significantly larger hematomas than ASA users and
non-users. The groups differed significantly by outcome at 3
months and bleeding into the ventricles; the latter finding
being most frequent in warfarin users. Primary ICH was the
cause of death in 89% of the 19 fatalities in the group of
ASA users. Among warfarin users, the cause of death was
the primary ICH in 95% of the 19 fatalities. Thirty non-users
of ASA and warfarin died within 3 months; the cause of
death being the primary bleed in 24 patients (80%), and
pneumonia, MI, or GI bleeding in the others. The overall
mortality of all groups at 3 months was 33%. 

There were significant differences between the survival
curves of ASA users and non-users of ASA and warfarin,
as well as between warfarin users and non-users of ASA
and warfarin, and between ASA users and warfarin users.
There was a 2-fold increase in 3-month mortality in ASA
users compared with non-users of ASA and warfarin. On
admission to the study, ASA-related ICH were of the same
size as those seen in non-users of ASA and warfarin. 

Saloheimo et al found that ASA use was significantly
associated with hematoma growth, which is an independent
factor increasing mortality after ICH.2 Saloheimo et al con-
clude that the effect of ASA use on 3-month outcome after
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ICH was attributable to early enlargement of the hematoma
in ASA users. Alternatively, use of ASA may have emerged
as a risk factor for death after ICH because of a proxy effect
of the factors associated with its use (for example, patient
age, history of cardiac disease, ischemic stroke and dia-
betes). In contrast, the high 3-month mortality in warfarin
users reflects the fact that most of them showed large
hematomas on admission and, in this series, no affective
measure to reverse the anticoagulant effect was used.

■■ COMMENTARY
Previously recognized independent predictors of short-

term mortality after spontaneous ICH include size and loca-
tion of the hemorrhage, a midline shift on head CT, IVH,
low Glasgow Coma Scale score on admission, and elevated
blood glucose and blood pressure on admission.3 Previous
studies, however, have not found recent use of anti-platelet
drugs to be associated with an increased risk of either

hematoma expansion or higher mortality.1,4-5 The present
study offers a plausible explanation for the increased mor-
tality of ASA users; namely, more frequent hematoma
enlargement caused by impaired platelet mediated hemo-
stasis during the first few days after the onset of ICH. In the
present study, however, Saloheimo et al were unable to
prove this hypothesis because a second CT scan was not
available in all patients. Because hematoma volume has
such a potent effect on mortality and functional outcome
following ICH, it seems likely that any factors that promote
increased volume, such as increased blood coagulability,
thrombocytopenia, insufficient thrombin generation, elevat-
ed INR, and impaired platelet function all may promote
hematoma enlargement and, thereby, affect mortality and
morbidity after ICH. Saloheimo et al’s findings are
provocative, and they do not suggest that ASA use should
be curtailed in patients with cardio and cerebrovascular dis-
ease, rather they indicate that prevention of hematoma
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Characteristic No ASA or Warfarin 

n = 138

ASA User

n = 44

Warfarin User 

n = 26

Total 

n = 208

Mean age, y (SD) 66 (11) 72 (11) 70 (11) 67 (11)

Previous illness, n (%)

Treated HBP 79 (57) 29 (66) 19 (73) 127 (61)

Cardiac disease 44 (32) 26 (59) 22 (85) 92 (44)

Ischemic stroke 12 (9) 19 (43) 11 (42) 42 (20)

ICH 14 (10) 6 (14) 0 20 (10)

Current smoker 15 (13) 5 (14) 3 (13) 23 (13)

Table 1

Characteristics of Subjects with ICH

Characteristic No ASA or Warfarin

n = 138

ASA User

n = 44

Warfarin User

n = 26

Total

n = 208

Median volume of ICH, mL 20 16 50 21

Intraventricular hemorrhage,

n (%)

54 (39) 11 (25) 18 (69) 83 (40)

Mean enlargement of

hematoma, % (SD)

6 (16) 13 (23) 11 (17) 7 (18)

Location, n (%)

Subcortex 44 (32) 10 (23) 9 (35) 63 (30)

Basal ganglia 59 (43) 20 (45) 11 (42) 90 (43)

Thalamus 15 (11) 6 (14) 3 (12) 24 (12)

Cerebellum and pons 20 (14) 8 (18) 3 (12) 31 (15)

Outcome at 3 mos., n (%)

Good recovery 39 (28) 11 (25) 2 (8) 52 (25)

Mod. disability 24 (17) 2 (5) 1 (4) 27 (13)

Severe disability 45 (33) 12 (27) 4 (15) 61 (29)

Death 30 (22) 19 (43) 19 (73) 68 (33)

Table 2

Characteristics and Outcome of ICH



growth may be needed by ICH patients who have previous-
ly used ASA. It is accepted that patients on warfarin need
emergent reversal of anticoagulation. It, therefore, seems
logical to reverse the antiplatelet effect of ASA in acute
ICH patients by the use of platelet transfusions. Further
studies are needed to determine whether the benefits off
interventions such as platelet transfusion outweigh the risks
in ASA associated ICH.   ■
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Electrodiagnostic 
Studies of the Autonomic
Nervous System
A B S T R A C T  &  C O M M E N T A R Y

By Michael Rubin, MD
Professor of Clinical Neurology, NewYork-Presbyterian 
Hospital, Cornell Campus
Dr. Rubin is on the speaker’s bureau for Athena Diagnostics, and does research

for Pfizer and Merck.

Source: Hilz MJ, Dutsch M. Quantitative Studies of Auto-
nomic Function. Muscle Nerve. 2006;33:6-20.

Clinical testing of the autonomic nervous system
(ANS), primarily focusing on sudomotor and cardio-

vascular function, is useful in the diagnosis of autonomic
disorders of the peripheral or central nervous system, and
comprises generally available tests including the sympa-
thetic skin response and heart-rate variability at rest, dur-
ing deep breathing, standing, and the Valsalva maneuver.
More advanced study of the ANS is predominantly of
research interest, and includes spectral analysis of heart
rate and blood pressure modulation, baroreflex testing,
measurement of sweat production, quantitative sudomotor
axon reflex testing, and microneurography. Together, these
studies allow for thorough assessment of sympathetic and
parasympathetic function.

Cardiovascular autonomic function is best challenged
using the Valsalva maneuver, active standing, and metro-
nomic breathing. During the Valsalva maneuver, the patient,
using a special mouthpiece, maintains an expiratory pres-
sure of 40 mmHg for 15-20 seconds. Phase 1, the first 2-3
seconds, demonstrates decreased heart rate and increased
blood pressure due to mechanical pressure on the aorta.
Phase 2 comprises an initial dip in blood pressure due to
decreased venous return consequent to the continuous expi-
ratory strain, activating the baroreflex, increasing peripheral
vascular resistance, and consequently blood pressure. Phase
3, encompassing the first 1-2 seconds following release of
the expiratory strain, exhibits passive increase in heart rate
and drop in blood pressure, followed by phase 4, overshoot-
ing of blood pressure consequent to the continued increased
peripheral vascular resistance, with baroreflex-induced
bradycardia. The Valsalva ratio, the highest heart rate on
expiration vs the lowest heart rate following release of the
expiratory strain, primarily analyzes parasympathetic heart-
rate control, and a value < 1.10 is abnormal.

Deep metronomic breathing at 6 cycles per minute max-
imally induces heart rate variability, and the difference
between maximum to minimum heart rate during respira-
tion is the best measure of sinus arrhythmia consequent to
parasympathetic cardiac influences. Values less than 5
beats/min are abnormal in the over 50-year-old population.

Despite contraction of leg and abdominal muscles with
enhanced venous return and increased cardiac output in
the upright position, active standing results in an overall
drop in peripheral vascular resistance and an initial drop in
blood pressure, depressing parasympathetic outflow,
enhancing sympathetic activity, resulting in secondary
tachycardia and recovery, even overshoot, of blood pres-
sure within 7 seconds. By consensus of the American
Autonomic Society and American Academy of Neurology,
systolic blood pressure drops of > 20 mm Hg or diastolic >
10 mm Hg within 3 min. of active standing satisfy criteria
for orthostatic hypotension. Head-up tilting permits pro-
longed, 5-10 min, orthostatic stress, resulting in initial
blood pressure drop, baroreflex activation, inhibition of
cardiovagal outflow, increased sympathetic activity, tachy-
cardia, and blood pressure increase.

Sustained hand-grip, the cold pressor test (immersion of
an arm in ice water), and the cold face test (application of
cold compresses to the forehead and maxillary region) are
autonomic challenge maneuvers for the sympathetic (for-
mer 2) or sympathetic and parasympathetic nervous sys-
tem (cold face test), but are unpleasant (cold pressor test)
or lack reproducibility (sustained hand-grip).

Sudomotor function may be studied using the thermoreg-
ulatory sweat test (TST), the quantitative sudomotor axon
reflex test (QSART), and the sympathetic skin response
(SSR). For the TST, subjects are totally enclosed in a sweat
cabinet for 45-65 min. at 45-50°C, lying supine, unclothed,
on a cart with the exposed body surface (exclusive of eyes,
nose, mouth, genitalia) covered with indicator powder
(alizarin red, sodium carbonate, and cornstarch), which
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changes color with perspiration. Perspiration is provoked by
a rise in core temperature generated by raising the ambient
temperature, generating an efferent sympathetic response
mediated by preganglionic centers, including the hypothala-
mus, bulbospinal pathways, intermediolateral cell columns,
and white rami communicans, and by postganglionic path-
ways, including the sympathetic chain and postganglionic
sudomotor nerves. Skin temperature is maintained at 39-
40°C via overhead infrared heaters. Appropriate skin tem-
perature is critical to recruiting a maximal central response
and to avoid skin injury or direct sweat gland activation.
Sweat distribution is documented by digital photography of
the body surface, and normal persons demonstrate relatively
uniform sweating over the body with characteristic areas of
heavier or lighter sweating.

Innervation of eccrine sweat glands is primarily mediat-
ed through postganglionic cholinergic sympathetic fibers.
Acetylcholine, when iontophoresed into skin, directly
stimulates sweat glands, concomitantly generating a
antidromic response in sympathetic fibers which spread to
a branch point, and orthodromically to nearby sweat
glands, the output of which is measured by a sudorometer
in the QSART. QSART is sensitive and reproducible in
controls and neuropathy patients, and recordings are sym-
metrical in normals. Reduced or absent sweat responses
indicate postganglionic sympathetic sudomotor failure

Sympathetic skin responses (SSRs) do not directly
measure sudomotor activity. Rather, SSRs measure a skin
potential generated by an alteration in skin conductivity
produced by sweat production. SSRs are not sensitive,
results are variable, and responses tend to habituate.
Despite general agreement that loss of the SSR is abnor-
mal, controversy exists whether reduction in amplitude
and latency change are reliable abnormalities. Results
must be interpreted with caution.

Microneurography directly records efferent muscle
sympathetic nerve activity, reflecting intramuscular vas-
cular vasoconstriction, but is invasive and time-consum-
ing, making it a research, rather than a clinical, tool.

■■ COMMENTARY
Autonomic cardiovascular function may also be evaluated

by a recently described test, which is both safe and simple to
perform. Administration of a single breath of 35% CO

2
stimu-

lates the hypothalamic-pituitary-adrenal axis and, in normal
subjects, activates vagal cardiac autonomic input, inducing
bradycardia. Among 19 males, aged 18-70 years, with dia-
betes of at least 3 years duration, 11 demonstrated autonomic
neuropathy based on abnormal R-R interval, expiration/inspi-
ration ratio, and Valsalva index. Of the remaining 8 diabetics,
2 had peripheral neuropathy but none had autonomic neu-
ropathy. Thirty-five percent CO

2
failed to induce bradycardia

in the autonomic neuropathy patients, but did evoke the
expected response in the non-neuropathy group (P < 0.0001).
All patients tolerated the procedure well without significant
adverse effects. The 35% CO

2
challenge test is a useful

adjunct in the evaluation of autonomic neuropathy.   ■

Primary Headaches in
Preschool Age Children
A B S T R A C T  &  C O M M E N T A R Y

By Dara G. Jamieson, MD
Associate Professor, Clinical Neurology, Weill Medical 
College, Cornell University
Dr. Jamieson is a consultant for Boehringer Ingelheim and Merck, and is on the

speaker’s bureau for Boehringer Ingelheim, Merck, Ortho-McNeil, and Pfizer.

Source: Battistella PA, et al. Primary Headaches in Preschool
Age Children: Clinical Study and Follow-Up in 163 Patients.
Cephalalgia. 2006;26:162-171.

Primary headaches in preschoolers include
migraine without aura and tension-type headaches. The

migraine can last < 1 hour with nausea, but generally with-
out other accompanying symptoms. Primary headaches are
more common in preschool boys than girls, but the progno-
sis is relatively benign. Children with early-onset headaches
have parents with early-onset headaches.

Primary headaches, including migraines, are a major
adult affliction, but even young children suffer from chron-
ic headaches. Headaches and migraines are common in
childhood, with 4-11% of children between the ages of 5
and 15 years having headaches consistent with migraine.
One to 3% of even younger children, ages 3 to 7 years, have
migraines, with a slight male predominance. The impact of
chronic headaches, including migraines in children, is sig-
nificant with missed school and social activities and com-
promised quality of life.

The International Classification of Headache Disorders,
Second Edition (ICHD-II), the current guide to the identifi-
cation of primary headaches and migraines in adults and
children, was revised from the earlier addition but has yet to
be validated in the diagnosis of primary headaches in chil-
dren (Headache Classification Committee of the Interna-
tional Headache Society (IHS): International Classification
of Headache Disorders II. Cephalalgia. 2004;24:1-160).
Pediatric migraine does not fit easily into the criteria for
diagnosis of migraine in adults. In younger children, the
diagnosis may be hampered by difficulty describing the
quality and localization of the pain, and the accompanying
non-pain migraine symptoms, such as photophobia and
phonophobia, may have to be inferred from the child’s
behavior. Children have distinctive migraine symptoms and
syndromes. The ICHD-II recognizes the shorter headache
duration (1-72 hours) in children younger than age 15 years
as compared to older children (2-72 hours). In some chil-
dren with migraine, gastrointestinal symptoms, including
nausea, intractable vomiting, and abdominal pain, may be
more prominent than head pain. The head pain in migraine,
generally unilateral in adults, is commonly bilateral in
young children. Localization of the migraine head pain, rel-
atively variable in adults, is usually fronto-temporal in chil-
dren. Children have periodic syndromes or migrainous dis-
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orders, such as cyclic vomiting syndrome, abdominal
migraine, and benign paroxysmal vertigo, which may over-
lap with migraine headache disorders.

The goals of this retrospective study were to verify the
applicability of the current diagnostic criteria for pediatric
primary headache to 2 different age groups (< 6 years and
12-18 years), and to evaluate the predictive factors in the
evolution of headache onset at a preschool age. The 243
children in the study were recruited during the period from
1992 to 2001 from the pediatric headache practices of Bat-
tistella and colleagues. In the cross-sectional phase of the
study, headache questionnaires were filled out by specialty
clinic doctors for children with early age (< 6 years old) and
late age (12-18 years) onset of headache. In the longitudinal
phase of the study, a follow-up analysis was carried out by a
brief questionnaire sent to the parents of the children in the
cross-sectional phase of the study. The attack frequency was
categorized as favorable or unfavorable, and the clinical evo-
lution was assessed. In the preschool headache group (n =
163), the mean age of onset of headaches was 3.8 years,
ranging from 1.0-5.8 years, with 58% males. In the pubertal
headache group (n = 80), the mean onset age was 13.1, with
a range from 12-16.5 years, with 39% males. There was no
difference in frequency of attacks, pain intensity, or pain
quality in the 2 age groups. The duration of attacks was sig-
nificantly shorter in younger patients, at < 1 hour of
headache in 52% of the younger children and in 15% of the
older children. Attack duration was > 5 hours in 10% of the
younger and 27% of the older patients. Pain localization was
unilateral in 24% and bilateral in 76% of children of both
age groups, without significant difference with age.  Pain
exacerbation with exercise was more frequent in older chil-
dren. While there was no difference in the incidence of vom-
iting between the 2 age groups, nausea, phonophobia, and
photophobia were more frequent in the older children.

Battistella et al used data from the questionnaire to
classify headache type based on the ICHD-I published in
1988, now supplanted by the more recent version pub-
lished in 2004. Younger primary headache patients were
diagnosed with migraine (36%), tension-type headache
(42%), idiopathic stabbing headache (10%), or not-classi-
fiable headache (12%). Migraine with aura was less com-
mon, but migrainous disorders were more common in the
younger subjects. The older, primary headache patients
were all classified as having migraine (58%), tension-type
headache (41%), or idiopathic stabbing headache (1%).
Use of the Winner IHS-R classification for pediatric
migraine shifted some patients within the migraine cate-
gory from the migrainous disorders subcategory into the
migraine without aura subcategory (Winner P, et al. Clas-
sification of Pediatric Migraine: Proposed Revisions to
the IHS Criteria. Headache. 1995;35:407-410). Family
history of headache was common in both groups (75% in
the younger group and 59% in the older group), with
early-onset headaches in the children predicting a history
of an earlier onset of headaches in the parents.

The longitudinal questionnaire study had a 71% response
rate and a mean follow-up of 3.5 ± 2.7 years. The initial
headache diagnosis persisted for 61% migraine patients and
46% patients with tension-type headache, but only 20% of
idiopathic stabbing headache patients continued with their ini-
tial diagnosis. The overall evolution of headache was favor-
able in 67% of patients and unfavorable in 33% of patients.
Patients with tension-type or idiopathic stabbing headaches
were more likely to have a favorable response than migraine
patient (80% vs 49%; P < 0.05). Patients with migraine with-
out vomiting were more likely to go into headache remission
than patients who had vomiting with migraines.

■■ COMMENTARY
This study demonstrated that boys were more likely than

girls to have preschool onset of primary headaches includ-
ing migraine, but that they had a higher remission rate.
Preschool children had shorter duration migraine and a
higher frequency of positive family history of early onset
headache than did older children. Children with a preschool
age onset of headache had a relatively benign prognosis for
remission (21%) or improvement (46%), with the type of
primary headache predicting outcome. Improved recogni-
tion and diagnosis of primary headache disorders in chil-
dren, including preschoolers, will lead to improved treat-
ment and decreased disability for these youngest of
headache sufferers.   ■

CME Questions
5. Independent predictions of short-term mortality after sponta-

neous ICU may include all of the following except:
a. elevated INR.
b. ASA use preceding ICH.
c. large hematoma volume.
d. intraventricular hemorrhage.
e. increased Body Mass Index.

6. Unreliable, uncomfortable, or impractical autonomic nervous
system tests include all the following except:
a. sympathetic skin responses.
b. deep metronomic breathing.
c. sustained hand-grip.
d. cold pressor test.
e. microneurography.

Correction
In the January issue, we included a letter which marked

the beginning of the next semester of CME. In the letter we
stated that once the CME activity was complete, the activi-
ty would be valid for 6 months. It should have read that the
CME activity would be valid for 36 months. We apologize
for any inconvenience.   ■
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APerspective article in the Jan. 17 Annals of
Internal Medicine reviews pain manage-
ment in patients with a history of opioid

addiction who are receiving opioid agonist ther-
apy (OAT) with maintenance methadone or
buprenorphine. These patients present unique
challenges that frequently result in suboptimal
treatment of acute pain. 

The authors provide an excellent review of
these challenging patients and point our 4 com-
mon misconceptions: 1) Maintenance opioids
provide analgesia—not only is this not the case,
but OAT may reduce the effectiveness of stan-
dard pain relief measures; 2) Opioids for analge-
sia may result in addiction relapse—there is no
evidence that treatment of acute pain triggers
relapse; 3) The additive effects of opioid anal-
gesics and OAT may cause respiratory and CNS
depression—tolerance to the respiratory and
CNS effects of opioids develops rapidly and is
not exacerbated by acute therapy; 4) Reporting
pain is drug-seeking behavior—as long as there
is clinical evidence of pain, or an acute injury,
pain may be safely treated. Drug seeking and
manipulation is more likely characterized by
vague reports of long-term pain than requests
for short term pain relief. Plus, patients on OAT
are less likely to experience euphoria associated
with coadministered opioids, so there is less
incentive to drug seek.

The authors provide specific pain treatment
recommendations for patients on methadone and
buprenorphine. They conclude,  "Addiction elic-
its neurophysiologic, behavioral, and social
responses that worsen the pain experience and
complicate provision of adequate analgesia.

These complexities are heightened for patients
with opioid dependency who are receiving OAT,
for whom the neural responses of tolerance or
hyperalgesia may alter the pain experience. As a
consequence, opioid analgesics are less effective;
higher doses administered at shortened intervals
are required. Opioid agonist therapy provides lit-
tle, if any, analgesia for acute pain. Fears that opi-
oid analgesia will cause addiction relapse or
respiratory and CNS depression are unfounded.
Furthermore, clinicians should not allow con-
cerns about being manipulated to cloud good
clinical assessment or judgment about the
patient's need for pain medications. Reassurance
regarding uninterrupted OAT and aggressive
pain management will mitigate anxiety and facili-
tate successful treatment of pain in patients
receiving OAT" (Alford DP, et al. Ann Intern Med.
2006;144:127-134). 

Long-Term Effects of Warfarin Use
Warfarin use may be associated with osteo-

porosis and fractures in men, but not women,
with atrial fibrillation, according to new study.  In
a retrospective cohort study of Medicare benefici-
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aries with atrial fibrillation in United States, 4461
patients on long-term warfarin therapy were
compared to 7587 patients who were not pre-
scribed warfarin.  The adjusted odds ratio of frac-
ture was 1.25 in patients who took warfarin (95%
CI, 1.06-1.48).  The odds ratio for men was 1.63,
and a nonsignificant 1.05 for women.  In patients
who were prescribed warfarin for less than one
year, the risk of osteoporotic fracture was not
increased significantly.  The authors speculate
that since warfarin blocks vitamin K dependent
clotting factors, it may also block vitamin K
dependent osteocalcin and other bone matrix
proteins.  Interestingly, use of beta blockers
reduced the risk of fracture in this population.
The authors conclude that long-term use of war-
farin was associated with osteoporotic fractures
in men with atrial fibrillation, and that beta-
blockers may be somewhat protective (Gage BF,
et al. Arch Intern Med. 2006;166:241-246).

Statins’ Multiple Benefits
Mounting evidence suggest that statins have

benefits beyond their ability to lower LDL cho-
lesterol. Multiple studies show that statins
reduce inflammation in patients without heart
failure. Now, 2 new studies suggest that they
also reduce inflammation in patients with
heart failure. In a study from Emory
University, 108 patients with nonischemic
heart failure were randomized to atorvastatin
20 mg per day or placebo.  Inflammatory
markers such as C reactive protein, inter-
leukin-6, and TNF-alpha were all reduced in
the atorvastatin group. Atorvastatin treated
patients also showed an improvement in LVEF
from 0.33-0.37 over one year (P = 0.01) (Sola S,
et al. J Am Coll Cardiol. 2006;47:332-337).  

A second study, from Harvard, in patients with
heart failure showed that atorvastatin 10 mg/ day
led to an 8% reduction in TNF receptor 1, a 37%
reduction in C reactive protein, and a 17% reduc-
tion in endothelin-1 (Mozaffarian D, et al. Am J
Cardiol. 2005;96:1699-1704). Atorvastatin may also
have anti-thrombotic effects in patients with unsta-
ble angina according to a study from Greece.
Forty-five patients with normal cholesterol levels
and unstable angina were randomized to 10 mg of
atorvastatin or placebo, starting right after hospital
admission and continuing for 6 weeks. After one
week of treatment circulating levels of anti-throm-
bin III, factor V, and von Willebrand factor were all
significantly reduced in the atorvastatin group
(Tousoulis D, et al. Int J Cardiol. 2006;106:333-337).

FDA Actions
The FDA has approved the first inhaled insulin

for the treatment of adults with type I and type 2
diabetes.  Inhaled insulin, a powder form of recom-
binant human insulin, has been in development for
over 10 years, and has been the subject of intense
scrutiny by the FDA.  Concerns over long-term
safety, particularly in people with underlying lung
disease, has delayed approval, and safety in children
and teenagers is still under investigation. Inhaled
insulin is delivered through a device that is signifi-
cantly larger than an asthma inhaler and, even
folded, is the size of a flashlight.  A blister pack of
insulin powder is inserted into the device, which is
then triggered.  It is not to be used by smokers or
people who quit smoking within last 6 months, and
is not recommended for people with asthma, bron-
chitis, or emphysema. The FDA also recommends
pulmonary function testing prior to starting inhala-
tion therapy, and every 6 to 12 months thereafter.
Although the product is approved for treatment of
both type I and type 2 diabetes, fewer than 30% of
type I diabetics achieve adequate control with
inhaled insulin alone.  Inhaled insulin is a joint effort
by Pfizer, Sanofi-Aventis, and Nektar Therapeutics.
It will be marketed under the trade name Exubera.

The FDA has approved an intravenous form of
Ibandronate that can be administered every 3
months for the treatment of postmenopausal osteo-
porosis.  The 3 mg dose is injected intravenously
over 15 to 30 seconds by a healthcare professional.
The drug is an option for women who cannot take
pills or are unable to sit upright for 30 to 60 minutes
after taking an oral bisphosphonate. Efficacy with
the injectable form of ibandronate was better than
once-a-day oral dosing of Ibandronate 2.5 mg in a
study of over 1300 women with osteoporosis.
Intravenous and oral forms of the drug were equally
well tolerated.  The FDA is recommending measure-
ment of serum creatinines prior to administration
each dose.  Ibandronate is also approved is a 2.5 mg
once a day oral dose and a 150 mg monthly oral
dose.  All 3 formulations are marketed as Boniva.

Berlex's combination estradiol-levonorgestrel
patch (Climara Pro) has been approved for the indi-
cation for prevention of postmenopausal osteoporo-
sis in women with an intact uterus.  The patch was
previously approved for the indication of moderate
to severe vasomotor symptoms associated with
menopause.  The osteoporosis indication was based
on a 2-year, double-blind, randomized trial that
showed that the estradiol-levonorgestrel patch was
associated with significant maintenance of bone
density compared to placebo.    ■
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