
Correspondence
Cerebral venous thrombosis and isolated
intracranial hypertension without papilledema
in CDH

To the Editor: I wish to thank Quattrone et al.1 for their engag-
ing article on chronic daily headache (CDH) and cerebral venous
thrombosis (CVT).1 Their finding that almost 10% of the popula-
tion with CDH have evidence of CVT is remarkable. However, I do
have concerns over the exclusive reliance on MR venography
(MRV). In my experience, the area of transverse sinuses (TS) that
is indicated on the MR venograms in the article is highly variable,
with narrowing, especially when bilateral, not necessarily indica-
tive of venous thrombosis. In other examples presented, the area
of abnormality is quite focal, leaving one to wonder why the clot
has not extended to involve a larger area of the vessel. It would have
been interesting if conventional venography had been included to
corroborate the findings. Finally, I will be eagerly anticipating a
therapeutic trial of the subset of patients with CDH and CVT.

Abraham Totah, MD, Clearwater, FL

Reply from the Authors: We appreciate Dr. Totah’s interest in
our article,1 in which we describe the occurrence of CVT in sub-
jects with CDH. Dr. Totah raises some issues on the reliability of
MRV in detecting CVT. MRV is the method of choice for the
diagnosis of CVT because it is a noninvasive technique that can
demonstrate the absence of flow in the thrombosed sinus or the
frayed appearance of a thrombosed sinus that had subsequently
recanalized.2,3 However, there are pitfalls of this technique that
may, in doubtful cases, make cerebral angiography necessary. We
agree with Dr. Totah that flowing abnormalities of TS not related
to vein thrombosis, especially when unilateral, may occasionally
be observed on MRV in normal subjects. A common problem is the
lack of flow in the proximal portion of TS due to hypoplasia of the
sinus, a normal variant that can simulate thrombosis on MRV.2-4

In contrast, we disagree with Dr. Totah regarding the significance

of the bilateral flowing abnormalities of TS. Indeed, a recent MRV
study showed that flow gaps in the dominant TS were never
observed in healthy subjects, indicating that involvement of both
TS rarely occurs in normal individuals, and should be considered
a pathologic condition.5 In accordance with these data, we demon-
strated in our article1 that only five of 114 subjects with CDH had
flowing abnormalities in both TS. It is noteworthy that four of
these five subjects had isolated intracranial hypertension, a condi-
tion that is known to be associated with CVT. Our findings
strongly indicate that flow gaps in the distal portion of both TS
are highly suggestive of venous thrombosis, which can lead to
intracranial hypertension (with or without papilledema). On this
basis, we maintain that subjects who present with CDH showing
bilateral flowing abnormalities in the distal portion of TS should
undergo lumbar puncture to exclude isolated intracranial hyper-
tension. Finally, we agree with Dr. Totah that a therapeutic trial
should be considered in such patients.

A. Quattrone, MD, F. Bono, MD, K. Pardatscher, MD, Catanzaro,
Italy
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Preservation of golf skills in a case of severe left
lobar frontotemporal degeneration

To the Editor: I was interested and amused by the article by Ven-
neri and Shanks1 on preservation of golf skills despite a large left
frontotemporal brain lesion. I assume the patient was right-handed.
The article brought to mind the following observation. In contrast to
sporting activities that require only one hand, such as using a tennis
racket, the preference for swinging a golf club (or baseball bat, for
that matter) in left-handers may be either left or right. However, I
am not aware of any right-handed person who has expressed a desire
to swing a golf club left-handed. Could the natural swing preference
relate to cerebral language dominance, which in left-handers can be
either left hemisphere in 70% or atypical (right hemisphere or bilat-
eral) in 30%, assuming no early brain injury?2 This compares to only
4 to 6% of right-handers who have atypical language dominance,
usually bilateral.3

Richard S. McLachlan, MD, Abu Dhabi, United Arab Emirates

Reply from the Authors: We thank Dr. McLachlan for his inter-
est in our article1 and for his comments about hand preference and
sporting activities. We can confirm that our patient was right-
handed, had a right club swinging preference, and his profound
progressive dysphasia with pronounced left frontotemporal atro-
phy supported left language lateralization. Dr. McLachlan ob-
served that in sports that require the use of one hand, like tennis,
handedness seems to respect cerebral language dominance. He
also speculated that this might be less exclusively the case with
bimanual sports such as golf. Our reading of the factor analytic

literature on side bias for manual activities, including sports, sug-
gested that hand use patterns in bimanual activities (like swing-
ing an axe or using a bat) may load onto factors additional to those
that have been related to unimanual tasks such as handwriting.4

This research showed a marked increase in nondominant hand
use in both right-handers (10% increase) and left-handers (26%
increase) for bimanual skills. These results have been confirmed
by another study.5 Therefore, it is possible that bimanual activi-
ties are more plastic than unimanual skilled tasks in the sense
that they may be developed more flexibly and may be less con-
strained by hemispheric lateralization, including lateralization for
language.

Annalena Venneri, PhD, Michael F. Shanks, FRCPsych DPhil,
David P. Carey, PhD, Aberdeen, UK
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Reversible parkinsonism and MRI diffusion
abnormalities in cortical venous thrombosis

To the Editor: We read with interest the recent published article
by Jenkins et al.1 The authors report an interesting and well-
documented patient with reversible parkinsonism due to deep ve-
nous system (incidentally, the title wrongly reports cortical
venous thrombosis). MR diffusion-weighted images (DWI) demon-
strated reversible hyperintensities in basal ganglia. The authors
speculate that the reversible cellular swelling due to the increased
venous pressure restricts water motion; this would lead to a re-
versible alteration of the diffusion without producing irreversible
neuronal damage. In effect, diffusion hyperintensities partially
disappeared at follow-up. Although this hypothesis is interesting,
alternative explanations are possible.

Contributions other than restricted diffusion may account for
the hyperintensity on DWI. In particular, residual T2 contrast
may variously contribute (T2 shine-through effect). The only way
to quantify the diffusion alterations separating the contribution of
the T2 shine-through effect is to calculate the apparent diffusion
coefficient (ADC).2

Various conditions with increased extracellular water content
but almost complete sparing of the neurons, such as venous
edema, may be evident on DWI as hypointense or mildly hyperin-
tense lesions.3 In all these conditions, the diffusion is expected to
be increased and not reduced, owing to the prevalent extracellular
edema. The more- or less-intense signal on DWI depends on the
opposite contribution of the T2 shine-through effect and of the
increased diffusion. ADC calculation precisely defines the alteration
of the diffusion and identifies among hyperintense lesions those with
restricted diffusion (nonreversible neuronal damage) from those with
increased diffusion (reversible extracellular edema).

A restricted diffusion of an ischemic parenchyma usually indi-
cates an irreversible damage of the tissue,4 and on DWI corre-
sponds to a strongly hyperintense region, similar to the lesions of
the right thalamus and the splenium reported in the authors’
patient.1 On the contrary, a mild hyperintensity may be simply
due to a T2 shine-through effect, similar to the lesions of the left
basal ganglia of this patient. In effect, at follow-up the more hy-
perintense lesions did not disappear, suggesting the presence of
irreversible neuronal damage, different from the less hyperintense
lesions. Similar findings were reported in another recently pub-
lished article.5

ADC calculation would have distinguished between regions
with restricted and regions with increased diffusion, and would
have identified the neuronal damage among the extracellular
edema.

M. Bergui, MD, G.B. Bradic, MD, Turin, Italy

Reply from the Authors: Bergui and Bradic are indeed correct
that the title should have read deep cerebral venous thrombosis.
This may be owing in part to the fact that this article was origi-
nally significantly longer, and was abbreviated at the request of
the journal. In fact, the original working title was “Reversible
parkinsonism and MRI diffusion abnormalities in cerebral venous
thrombosis.”

With regard to the ADC mapping, the authors are correct—
this is the most reliable way of demonstrating truly restricted

water motion; however, omitted from the imaging because of space
constraints were T2-weighted images; the first one showed little
T2 abnormality, and the second more T2 abnormality, which
should have produced more T2 shine-through on the second imag-
ing series. T2* gradient echo imaging through the brain did not
show any blood/susceptibility changes to explain the changes in
diffusion signal based on susceptibility effects. We did not perform
multiple B-value-diffusion imaging—only two B values were used,
B � 0 and B � 1000—making ADC mapping potentially less accu-
rate. Additionally, owing to funding constraints here in Canada,
we do not have the required software for ADC mapping in our
unit. Although earlier articles on restricted ADC (and diffusion
tensor hyperintensity) did show that the changes were usually
irreversible, recent work with recombinant tissue-type plasmino-
gen activator and imaging after its administration has shown that
restricted ADC and diffusion tensor hyperintensity may be revers-
ible in acute ischemia and thus it is quite conceivable that venous
“diffusion hyperintensity” could reverse too, especially given the
mechanism of production of the venous ischemia.

Another recently published article,7 which was also omitted
from our references because of space limitations, described three
types of abnormality associated with venous thrombosis in which
ADC was measured, one of which was decreased ADC and trace
image hyperintensity, which they felt was related to irreversible
tissue injury. It was also noted, however, that even areas of re-
duced ADC in venous thrombosis, in comparison with areas of
reduced ADC in arterial stroke, had a much better prognosis in
terms of tissue damage finally visualized. They postulated that
this was because cellular swelling in venous thrombosis allows
some perfusion to occur, at lower flat rates. Therefore, the cell
would not be irreversibly damaged. This compares to arterial oc-
clusion, in which no flow occurs into the cell swollen by cytotoxic
edema, with irreversible damage as a result.

M. Jenkins, N. Hussain, D. Lee, M.S. Jog, MD, FRCP, London,
Ontario, Canada
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Anomalous anatomy of speech–language areas in
adults with persistent developmental stuttering

To the Editor: I read with interest the article by Foundas et al.,1

which is the latest in a line of neurologic reports that confuse the
cause and effect of stuttering (stammering). The observations as-
sociated with this clinical problem of chronic involuntary blockage
are not disputed. That these observations can be interpreted as a
cause of blockage is neurologically impossible.

Because unintended blockage of speech is an aberration of
normal speech processing, which is a manifestation of synchroni-
zation of phonation (for speech power) with articulation (that
shapes phonatory power into the sounds of speech), the essence of
fluent speech is the timing of speech sound phonatory/articulatory
synchronization.

Any cause of blockage has to account for why it can be involun-

tary (otherwise it would never become chronic), and, more to the
point, how high-speed speech sounds can be produced with low-
speed, cognitive/linguistic equipment.

Synchronization speed is revealed by the syllable rate (no
sound can be produced outside the context of a syllable) multiplied
by the number of sounds per syllable. Syllable and cognitive
thinking rates turn out to be roughly the same, which is fortunate,
otherwise we would be unable to speak at the same rates we
think. Decades ago, George Miller demonstrated the cognitive rate
to be 7 � 2 per second.2

In 1964, I inadvertently discovered that this is also the syllable
rate, when I found that voluntary fluency prevented stammering
when each sound is under voluntary control. Unfortunately for
treatment, each sound had to be a syllable unto itself, which
resulted in a speech rate so slow that it droned.3

Natural speech consists of syllables with up to six or more
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sounds per syllable. Thus, sounds in the word “sounds” are syn-
chronized at about 25 to 45 per second (7 � 2 syllables per sec-
ond � 5 articulatory adjustments per five-sound syllable).

In 1965, Stromsta4 defined stammering as a static involuntary
articulatory posture that blocks fluent overlapping coarticulatory
transitions. This definition was confirmed by being the basis of
predictions of recovery for 63 2- to 4-year-olds suspected of early
stammering. The outcomes were verified 10 years later: every
child who showed the defining signs of stammering had developed
chronic stammering; the others spoke normally.

The reason the Tulane study cannot have causal implications
for stammering is because the enlarged linguistic areas of Broca
and Wernicke are intimately related to the slow cognitive function
rates Miller described and are readily available to voluntary con-
trol, which disqualifies them as a cause of involuntary blockage.
Wernicke’s area is for speech perception and Broca’s area is for
speech planning. Aside from the fact that neither can operate at
rates even close to speech synchronization rates, Wernicke’s area
is far too slow to have any role in the timing of high-speed speech.
Broca’s area, though it provides the specifications for speech-
sound production, is likewise too slow to have any role in the
timing of high-speed phonatory/articulatory synchronization. It is
when timing is awry that stammering occurs. Thus, the investiga-
tors postulate “that anomalous cerebral dominance, reflected by
anomalous cortical anatomy in various regions, may put an indi-
vidual at increased risk for the development of stuttering” (stam-
mering); however, they report a consequence of chronic
stammering, not a cause. It should be noted that Lee Edward
Travis, the primary author of the cerebral dominance theory,
tested and rejected it in the mid-1930s as a cause of stammering
(Travis, personal communication).

Complex as this letter may seem, it merely scratches the sur-
face of normal speech production, let alone stammering and its
causes. The Tulane study and other similar studies that attempt,
by implication, to suggest an underlying cerebral disorder as a
basis of stammering are contradicted by how the neural mecha-
nism of speech is organized. The cerebrum has nothing to do with
high-speed speech timing.

William H. Perkins, MD, Los Angeles, CA

Reply from the Editorialist: Briefly, Dr. Perkins contends that
the cerebrum, especially Broca’s and Wernicke’s areas, is cogni-
tively and linguistically too slow to process high-speed speech
sounds. He mistakenly presumes that cerebral processing for
speech is purely sequential and, if he is willing to accept the
importance of subcortical and cerebellar mechanisms in the con-
trol of phonation/articulation, overlooks their important cortical
connections.5-7

Miller’s thesis of the magic number 7 involves paradigms of
memory, not solely the mode of thinking.2 Believing that “syllable
and cognitive thinking rates turn out to be roughly the same . . .”
would mean that we think no faster than we talk, which has
absolutely no basis in neuropsychology.5-7

We do not “select” the sounds within our sentences from the
larynx or other nonbrain structures, any more than our gall blad-
der tells us what food to buy or our kidney chooses our beverage.
Whether the selection and control of our sound output resides in
our cortical or subcortical networks, negating cerebral influence
leaves what alternative?5-7

Simply put, when speaking, the message-to-be-communicated
develops in stages and the output of one stage provides input to
the other; planning and programming of speech in chunk-sized
units precedes their actual production, making it likely that low-
speed cognitive/linguistic equipment can indeed produce high-
speed speech sounds. There is evidence (within the brain) for a
rhetorical/semantic/syntactic system, which controls lexico-
syntactic structures, as well as a phonologic/phonetic system,
which generates articulatory shapes. Both systems, whose func-
tions temporally overlap, can access the mental lexicon. The
former system can also access relevant memories, and the latter
can access the mental syllabary.6,8

Further, recent data focus on left inferior frontal cortex and
right motor/premotor cortex as relevant in merging linguistic and
affective prosody in speech–motor output, a system possibly dis-
rupted in stutterers.9

Scientific inquiry focuses on testable hypotheses with alterna-
tive models. Seemingly, Dr. Perkins does not dispute the data of
Foundas et al.1 Therefore, what is the significance of their find-
ings? True, the cortical aberrations they elegantly describe may
not be causal to stuttering—they could result from stuttering be-
haviors or could be epiphenomena. Regardless, the authors do not
infer direct causality, but rather contend that anomalous anatomy
is a risk factor for the development of stuttering.

The lack of a genuine nosology for stuttering has obfuscated
our attempts to find the etiology for this malady. Unfortunately,
the area of speech pathology includes many ailments in which the
symptom, sign, and disease process are interchangeable and iso-
morphic (i.e., one has the symptom of stuttering, the sign of stut-
tering, and is diagnosed as a stutterer). Imagine if that were the
standard approach to back pain or coma!

The data of Foundas et al.1 provide a possible nosology for
stuttering. Such information can sequester different stutterers
based on shared/different anomalous cortical structures, recogniz-
ing inputs and outputs to subcortical systems, and points the way
for future novel genetic, imaging, clinical, and therapeutic ap-
proaches.

David B. Rosenfield, MD, Houston, TX
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Corrections

Randomized pilot trial of �INF1a (Avonex) in patients with inclusion body myositis

In the article, “Randomized pilot trial of �INF1a (Avonex) in patients with inclusion body myositis” by The Muscle Study Group
(Neurology 2001;57:1566–1570), there was a factual error. In the background section of this article, the prevalence of inclusion body
myositis (IBM) was misquoted. An erroneous prevalence of 4 to 9/100,000 was reported based on the study by Phillips et al. (reference
1 in the original article). The actual prevalence figures reported in that study were 4 to 9/1,000,000. The authors apologize for the
error.

Miller Fisher syndrome: MRI findings

In the NeuroImage, “Miller Fisher syndrome: MRI findings” by Garcia–Rivera et al. (Neurology 2001;57:1755), the name of one of the
authors was inadvertently omitted. T.D. Rozen, MD, should be the second author listed. The publisher apologizes for this error.

Normal plasma levels of orexin A (hypocretin 1) in narcoleptic patients

In the article, “Normal plasma levels of orexin A (hypocretin 1) in narcoleptic patients” by Dalal et al. (Neurology 2001;56:1749–
1751), there was a calculation error. The plasma levels of orexin A depicted in figure 1B and reported in the text are tenfold too high
due to a calculation error related to the extraction procedure applied to the plasma. The values reported for CSF, which was not
extracted, are correct. Therefore, orexin A levels in healthy volunteers are about 15 times higher in CSF as compared with plasma.
The authors apologize for this error.
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