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Intravenous Immunoglobulin Response and
Evidence for Pathogenic Antibodies in a Case of
Complex Regional Pain Syndrome 1
Andreas Goebel, MD,1,2 Michael Stock,I ..3
Rob Deacon, DPhil,4 Guenter Sprotte, MD,3 and
Angela Vincent, FRCPath 1
Immune factors have been implicated in chronic pain, 1 and
patients with complex regional pain syndrome (CRPS) ap
pear to respond to intravenolls immunoglobulins (IVIGS).2
A woman with CRPSI recorded more than 50% pain reduc
tion, accompanied by cessation of autonomic signs (without
reversal of digital hypoaesthesia), during each 6 weeks after
three IVIG treatments (Fig, A, P <0.0002, comparing with
the preceding 6 weeks). To look for possible pathogenic se
rum factors, we obtained serum samples just before two
treatments (see Fig, A), and injected serum, IgG. or non-IgG
fractions into C57Bl6 mice for 2 to 5 days, compared with
serum or IgG from healthy individuals.
All mice behaved normally in their cages. There was no
weight loss. However, after two daily injections, mice treated
only with CRPS serum showed normal behavior in open
field exploration for about 30 seconds; after that most
stopped moving. their bodies arched, piloerection was noted,
and some appeared to shiver (changes clearly evident to
blinded observers, and not observed previously with other
disease or control sera). Over the 3-minute observation peri
ods, rearing was decreased in the test mice at day 2 and day
8, but normalized by day 15 (see Fig B). Burrowing activitr
was also significantly reduced (p = 0.03; data not shown),
but there were no differences in motor· strength or coordina
tion. Overall, in three separate experiments (total 60 test
mice, data not shown) with injection of either CRPSI serum
sample, there was abnormal physical behavior in open-field
exploration by day 2 and a significant reduction in rearing
(p < 0.001). Purified IgG also resulted in reduced rearing (p
< 0.05), whereas the non-IgG fraction did not (data not
shown).
CRPS is associated with changes to autonomic, sensory,
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Ft'g. (f1) The 36-year-old woman with complex regt'onal pain
syndrome (CRPS) had a pat'njUl right hand, wt'th swelling,
disc%I'anon, and inte1lse pain, disproportionate to a strain
injury 2 years beftre. A guanethidine regional block had no
effect, and stronger opioids and amitriptylt'ne were badly toler
ated. Pain diary scores were recorded on an n-point (0-1O)
numeric rating scale (NRS). Horizontal bars indt'cate number
of oral tram4dol (lOOmg; thin bars, one tablet; thick bars,
two tablets) take1l; there were no other treatments gt'Ve1l.
Bloods for sentm and IgG prepal'ation wm taken, with insti
tutional review board approval, at points A and B, just beftre
IVIG treatments (arrows, 3 X 10gm). (B) Passive transfer to
mice. The graph illustrates remits from the first expert'ment on
10 test and 10 control mice. Mice were injected for 5 days
(arrows) with CRPS sentm, sample A. and tested in open
field exploration on days 2, 8, and 15. The number of rears
is shown. Small dt'gt'ts dmote the number of mt'ce tested (be
cause of an error in the t'njection schedule at day 4, only five
control mice rem4t'ned thereafter).
and often motor components of the peripheral and central
nervous systems, but the cause is unknown. I A role for mac
rophages and mast cells in the peripheral nervous system has
been suggested, I and central neuroimmune activation and
neuroinflammation has been described in rodent models of
peripheral nerve trauma4 ; yet, little is known about other im
mune factors. The reproducible responses of this patient to
IVIG treatments suggest that immune factors cause or con
tribute to her symptoms. Reduced explorative behavior has
been correlated with pain in rodellt models 5; thus, the re
duced rearing after injection of her serum or IgG supports a
causative role of IgG antibodies. Our results should stimulate
a search for pathogenic serum factors in CRPS and other
pain disorders.

Annals of Neutology

Vol 57

No 3

March 2005

463

This work was supported by grants from Interdiscipliniires Zentrum
fur Klinische Forschung (A.G.), ZLB Bioplasma (AG), and the
Wellcome Trust (R.O.).

cephalogram recording, and this is another obvious rea
son for the underestimation of trait concordance.

We are indebted to the padent whose serum we used and to R.
Schedel and H. Vogel for serum acquisitioll.

Trait Choice
CTS, by definition, is a component trait in RE, but
orher associated traits may be JUSt as crucial to take
into account for genetic analysis. In RE, disorders of
speech, language, and reading ability all show strong
association. Scheffer and colleagues implied a possible
common causative basis for speech dyspraxia and an
autosomal dominant form of RE. 4 Our data also indi
cate comorbidity of reading or speech impairments in
13 of 24 (56%) of probands with typical RE, and ag
gregation of reading/speech impairments in 13 of 32
(40%) of their nonepileptic siblings. Including reading
and speech impairments as component traits may sig
nificantly increase estimates of presumed genetic influ
ence in RE.
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Genetic Influence on Rolandic Epilepsy
Bhavna Bali, MD,! Steven L. Kugler, MD,2 and
Deb K. Pal, PhD, MRCp l •3
Vadlamudi and colleagues highlight the Striking lack of con
cordance in cotwins of rolandie epilepsy (RE) individuals.!
However, their failure to demonstrate· trait concordance is
inconsistent with all published twin studies (cited in
Doose 2), and with elevated sibling dsks found in 10 family
studies2 (others cited in Luders'\ Rather than evidence for
absence of genetic influence, their negative finding can best
be explained by measurement error and a too narrow defini
tion of phenotype.

Is Rolandic Epilepsy "Genetic"?
The relevance of concordance estimates for complex
disease genetics is uncertain, given that susceptibility
genes have been found in disorders (eg, narcolepsy,
Rett's syndrome) that are not predicted by twin studies
to have a strong genetic component. Moreover, al
though Vadlamudi and colleagues question an inher
ited basis for RE, they fail to mention evidence for a
major gene effect for CTSs at a locus on chromosome
15q with heterogeneity. 5 Thus, the overwhelming
weight of twin, family, and linkage studies suggests a
strong genetic basis for CTS. We welcome Vadlamu
di's contribution as an opportunity to air some of the
important methodological issues facing complex disease
researchers but caution readers that absence of evidence
is not evidence of absence.
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Misclassification
First, centrotemporal spikes (CTSs) are rarely detected
after the age of 15 years; however, four of their eight
cotwins were older than 15 years, reducing their sam
ple to four twin-pairs. Second, CTSs are often exclu
sive to sleep, and sleep greatly increases their detection.
Using I-hour, sleep-deprived recordings, we found fo
cal sharp waves in 8 of 12 (75%) siblings aged 5 to 15
years, from eight families of typical RE probands (B.
Bali, L. Strug, L. Kull, D.K. Pal, unpublished). How
ever, in the authors' report, only one of the four
cotwins younger than 16 years had a sleep electroen
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