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In this study, we aim to present clinical and laboratory
features and outcome of 65 patients with Sydenham’s
chorea, followed up in our clinic over less than 7 years.

Patients and Methods

We reviewed the medical records of 65 inpatients and
outpatients diagnosed with Sydenham’s chorea, followed
up between December 1995 and September 2002, in 
the Department of Pediatrics, Selçuk University, Meram
Medical Faculty, Konya, Turkey.

Sydenham’s chorea was diagnosed by clinical observa-
tion of chorea and the absence of any other underlying
cause.2 Total physical examination and a standard clinical
examination for chorea, including localization of the
chorea, darting tongue, milkmaid grip,4 and laboratory tests
including antistreptolysin O, C-reactive protein, erythrocyte
sedimentation rate, thyroid, liver and kidney functions,
rheumatoid factor, antinuclear antibody, anti-DNA, serum
copper and ceruloplasmin levels, chest x-ray, electrocardiog-
raphy, echocardiography, electroencephalography, and brain
magnetic resonance imaging, were performed.

A Hewlett-Packard Sonos 1000 system ultrasonic
imager was used for echocardiographic assessments.
Appropriate transducers of 2.5, 3.5, and 5 MHz were
used to define the cardiac structures. The echocardiogra-
phies were obtained in the standard precordial positions,

Chorea is characterized by rapid, involuntary, irreg-
ular, jerky movements of the limbs, face, and
trunk. Sydenham’s chorea, the most common

acquired chorea of childhood, is the neurological mani-
festation of rheumatic fever in which antistreptococcal
antibodies are believed to cross-react with neuronal tis-
sue, particularly in the basal ganglia.1-6

In the developing world, a decline in the incidence of
rheumatic fever and associated Sydenham’s chorea was
observed along with the improved socioeconomic condi-
tions and extended use of antibiotics against group A
beta-hemolytic streptococci. But since the 1980s, the
incidence has increased, and it has been again a major
health concern in developing countries.7,8 Rheumatic
fever and Sydenham’s chorea are still an important prob-
lem in Turkey with respect to its considerable morbidity
and mortality.9,10

Original Article

Sydenham’s Chorea: A Clinical Follow-Up 
of 65 Patients
Kaan Demiroren, MD, Haluk Yavuz, MD, Lokman Cam, MD, Bulent Oran, MD, 
Sevim Karaaslan, MD, and Saadet Demiroren, MD

Sydenham’s chorea, the neurological manifestation of rheu-
matic fever, is the most common acquired chorea of child-
hood. In this retrospective study, the authors aim to present
the clinical and laboratory findings of 65 Sydenham’s chorea
patients, followed up in a clinic over less than 7 years. The
mean age at the onset of the symptoms was 11.7 ± 2.6 years
(range, 6-17 years). Of the patients, 63% were female and 37%
were male (male/female: 1.7/1). Chorea was generalized in
78.5% of the patients, right hemichorea in 12.3%, and left
hemichorea 9.2%. There was a history of rheumatic fever 
in 30.8% of the patients. Echocardiographic study showed 
cardiac valve involvement in 70.5% of 61 patients. Brain

magnetic resonance imaging, which was performed on only 18
patients, was evaluated as normal in all. Electroencephalogra-
phy was also performed on only 18 patients and showed abnor-
mal waves in 50% of them. Pimozide was mostly the first
choice of drug therapy. Nevertheless, drug therapy was not
needed in 18.5% of the patients. The recovery period of 
the first attack of the chorea was 1 to 6 months in 51.7% of 
the patients. The recurrence rate was 37.9%. In conclusion,
Sydenham’s chorea is still an important health problem in
Turkey with respect to its morbidity.

Keywords: rheumatic fever; Sydenham’s chorea

From the Department of Pediatrics, Cagri Tip Merkezi, Elazig, Turkey
(KD); Department of Pediatric Neurology (HY) and Department of
Pediatric Cardiology (BO, SK), Selçuk University, Meram Medical Faculty,
Konya, Turkey; Tunceli State Hospital, Tunceli, Turkey (LC); and Depart-
ment of Pediatrics, Sarahatun Dogumevi, Elazig, Turkey (SD).

Address correspondence to: Kaan Demiroren, Cumhuriyet M, Beyzade
Efendi C, Ceylan, 21/4, Elazig, Turkey; e-mail: kaandemiroren@yahoo.com.

Demiroren K, Yavuz H, Cam L, Oran B, Karaaslan S, Demiroren S.
Sydenham’s chorea: a clinical follow-up of 65 patients. J Child Neurol.
2007;22:550-554.

Journal of Child Neurology
Volume 22 Number 5

May 2007  550-554
© 2007 Sage Publications

10.1177/0883073807302614
http://jcn.sagepub.com

hosted at
http://online.sagepub.com

 at PENNSYLVANIA STATE UNIV on March 4, 2016jcn.sagepub.comDownloaded from 

http://jcn.sagepub.com/


Sydenham’s Chorea / Demiroren et al 551

following the recommendations of the American Society
of Echocardiography.11

With magnetic resonance imaging (PICKER, 1.5 T,
Picker Internationals, Highlands Heights, Ohio), transax-
ial and coronal sections of brain were obtained at the
acute phase of the chorea.

Scalp electroencephalography was recorded by using
electroencephalographic equipment, an 8-channel and a
16-channel system with the electrodes arranged according
to the 10-20 system in Sydenham’s chorea patients at the
acute and the recovery phase (6 months to 1 year later).

The effectiveness of the drugs, used in the treatment
of the chorea, was compared by Student’s t test. A P value
of <.05 was considered statistically significant.

Results

The mean age at the onset of the symptoms was 11.7 ± 2.6
years (range, 6-17 years). Of 65 patients, 63% were female
and 37% male (1.7:1). Of 65 patients, 55.4% were evaluated
first in our clinic, but 44.6% were referred from other clin-
ics. The onset of the symptoms of 33.8% patients was in win-
ter, 26.2% was in spring, 30.8% was in autumn, and 9.2%
was in summer. Consanguinity was present in 15.4% of the
patients. An upper respiratory tract infection was experi-
enced in 23.1% of the patients several weeks prior.

The presenting complaints of the patients are seen in
Table 1, the physical examination findings are presented 
in Table 2, and some clinical features are featured in Table 3.
A history of rheumatic fever was present in 30.8% 
of the patients. The interval between rheumatic fever find-
ings and the onset of the chorea was from 1 to 96 months.
Echocardiography could have been performed in 61
patients, and valve involvement was detected in 70.5% of
the patients. The histories and the findings of arthritis and
carditis are seen in Table 4.

Laboratory studies were as follows: antistreptolysin O
610.8 ± 383.9 Todd unit (range, 106-1688 Todd unit), ery-
throcyte sedimentation rate 21.2 ± 20.6 mm/h (range, 4-90
mm/h), and leukocytes 7816 ± 2460 × 109/L (range, 3600 ±
12 000 × 109/L). Tests of rheumatoid factor, antinuclear
antibody, anti-DNA, thyroid function, serum copper, and
ceruloplasmin levels were negative or in the normal range.

Brain magnetic resonance imaging was performed on
18 patients and evaluated as normal in all.

Electroencephalography was performed on only 18
patients and showed abnormal findings in 50% of them 
at the acute phase. These findings were continuous and
irregular slow activity in 88.9% of the patients, paroxysmal
bursts in 55.6%, sharp waves in 33.3%, and alpha asymme-
try in 11.1%. The localizations of these waves were in 
the parietooccipital area in 88.9% of the patients. The
abnormal waves were lateralized in 55.6% of the patients.
Hyperventilation and photic stimulation did not influence
the records. The control electroencephalographic study was

performed in the recovery phase (6 months to 1 year later)
on the patients having electroencephalographic abnormali-
ties, except for 1 patient. The electroencephalographic
records in the recovery phase (n = 8) indicated that the
abnormal findings improved in 62.5% and persisted in
37.5% of the patients.

Pimozide was the first choice in 26 patients, haloperi-
dol in 23, phenobarbital in 2, carbamazepine in 1, and
haloperidol together with pimozide in 1. No drug therapy

Table 1. Presenting Complaints of Sydenham’s 
Chorea Patients (n = 65)

Complaints %

Involuntary movements 100
Speech disorder 36.9
Impairment in handworks 21.5
Unbalanced walking 20
Writing disorder 16.9
Anxiety, sleepiness, exhaustion 7.7
Impairment in school success 6.2
Character changes 4.6
Quick tempered 1.5

Table 2. Physical Examination Findings of Sydenham’s
Chorea Patients (n = 65)

Features %

Generalized chorea 78.5
Right hemichorea 12.3
Left hemichorea 9.2
Chorea in face 6.2
Chorea in head-neck 6.2
Milkmaid grip 26.2
Darting tongue 18.5
Decreased tendon reflexes 10.8
Increased tendon reflexes 1.5
Decreased muscle tonus 3.1
Decreased muscle power 9.2

Table 3. Clinical Features of 
Sydenham’s Chorea Patients

Features

Age, y, mean ± SD 11.7 ± 2.6 
Duration of chorea until admission, days, 162 ± 557

mean ± SD (range, 2-4000)
Duration of improvement of the first attack 

of the chorea (n = 29), %
0-1 month 13.8
1-6 months 51.7
6-12 months 3.4
12-24 months 20.7
Over 24 months 10.3

Number of recurrences (n = 29), % 37.9
Time to recurrence, days, mean ± SD 366 ± 294

(range, 60-860)
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was needed in 18.5% of the patients. Thirty-six patients
did not come to follow-up regularly. For the rest of the
patients (n = 29), haloperidol did not become useful in 3
patients, pimozide in 5, and haloperidol together with
pimozide in 1. Because of the adverse effects of the drugs
(haloperidol in 3 patients, pimozide in 1 patient), treat-
ment was ended in 4 patients. Observed adverse effects 
of haloperidol were dystonia, Parkinsonism, sleepiness,
absentmindedness, and forgetfulness. Those of pimozide
were sweating, sleepiness, headache, dry mouth, and
numbness. Pimozide was used as a second-choice drug in
7 patients, haloperidol in 6, carbamazepine in 4, and val-
proic acid in 1. Because most of the patients did not come
to follow-up regularly after the onset of the treatment, we
could not have collected the outcome as properly as we
had wished. However, we compared the time to onset of
the clinical recovery, complete remission, and total dura-
tion of haloperidol and pimozide use by using the data
that we could obtain (see Table 5).

Discussion

In 1686, Thomas Sydenham accurately described Sydenham’s
chorea, differentiating it from the other movement disorders.
Three centuries later, Taranta and Stollerman established a
causal relationship between streptococcal infection and

Sydenham’s chorea, and now Sydenham’s chorea has been
accepted as a major manifestation of rheumatic fever.2,5

Although the pathophysiology of Sydenham’s chorea 
is still unclear, the cross-reactivity of a streptococcal 
antibody with basal ganglia and the brain cross-reactive
epitopes of streptococcal M proteins are indicated in
patients with Sydenham’s chorea.12,13 The main symptoms
of Sydenham’s chorea, including abnormal movements
and hypotonia, are believed to result from an imbalance
among the dopaminergic system, the intrastriatal cholin-
ergic system, and the inhibitory gamma-aminobutyric 
acid system.14 In addition, imaging studies performed by
positron emission tomography and single-photon emission-
computed tomography show hypermetabolism in the basal
ganglia.15-18

Sydenham’s chorea occurs in 10% to 20% of the patients
with rheumatic fever, predominantly at 5 to 15 years old,
with a peak incidence at 8 to 9 years and a female predom-
inance of 2:1.1,3-6 In our series, the mean age of the onset of
the chorea was 11.7 years, and the ratio of female to male
was 1.7:1.

Sydenham’s chorea usually shows remission after a
mean period of 6 to 9 months, although in some patients, it
lasts 2 years, and in rare subjects, it remains as a lifelong
condition. Although 51.7% of our patients showed remis-
sion in a period of 1 to 6 months, chorea remained more
than 1 year in 10.3% of the patients. It is reported that 20%
to 35% of the cases relapse usually in the first few years.5 In
our series, 37.9% of the patients had relapsed in a mean
time of approximately 1 year.

As Sydenham’s chorea lacks a specific biologic marker,
its diagnosis relies on the recognition of acute chorea clin-
ically and the absence of an underlying cause. Although
other manifestations of rheumatic fever strongly support
the diagnosis of Sydenham’s chorea, their presence is not
mandatory, according to the modified Jones criteria.2,5 It
remains unclear why not all subjects with rheumatic fever
develop Sydenham’s chorea, and conversely, it is also
unclear why not more than the 20% of Sydenham’s chorea
patients show any other clinical manifestation of rheumatic
fever.5 Cardiac involvement in Sydenham’s chorea has been
reported in 23% to 84% of patients with rheumatic fever,
whereas the association with arthritis does not exceed
30%.5 In our series, a history of rheumatic fever had been
taken from 30.8% of the patients. Cardiac valve involvement
was detected in 70.5% of the patients, and arthritis was expe-
rienced in 27.7% of them. Hemichorea was observed in
21.5% of the patients. In the literature, hemichorea is
encountered in up to 20% of the patients.5,6

Tests of acute phase reactions are usually normal in
Sydenham’s chorea. Increased antistreptolysin O titers
exist in two thirds of the cases. These tests are much less
helpful in Sydenham’s chorea than in other forms of
rheumatic fever because of the long latency between the
infection and the onset of the chorea.1,3-6

Table 4. Arthritis and Carditis Features of 
Sydenham’s Chorea Patients

Arthritis and Carditis Features %

Histories (n = 65)
Arthritis 18.5
Carditis 4.6
Arthritis and carditis 7.7

Acute arthritis (n = 65) 1.5
Echocardiography findings (n = 61)

Valve involvements 70.5
Mitral 95.3
Aort 23.3
Tricuspid 7
Pulmonary 2.3

Normal 29.5
Artralgia (n = 65) 13.8

Table 5. Treatment With Haloperidol and 
Pimozide of Sydenham’s Chorea Patients

Pimozide Haloperidol P

Time to onset of the clinical 29.5 ± 42.9 14.5 ± 10.7 <.05
recovery, days, mean ± SD

Time to complete remission, 109.5 ± 115.5 42.7 ± 29.9 <.05
days, mean ± SD

Total duration of the drug use, 84.3 ± 102.6 51 ± 22.5 <.05
days, mean ± SD
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Brain magnetic resonance imaging, performed in 18
patients, did not indicate any pathologic finding in the basal
ganglia and thalami. In some studies, although magnetic res-
onance imaging has revealed signal changes and swelling in
the basal ganglia,15,19-22 in most cases, pathology has not been
observed.5 Giedd et al21 reported that a signal change was
demonstrated in 2 of 24 patients with Sydenham’s chorea.

Electroencephalographic abnormalities in Sydenham’s
chorea are nonspecific and seen in 29% to 85% of the
patients.23,24 In the present study, abnormal electroen-
cephalographic records were detected in 50% of 18 patients.
Electroencephalographic records, reported in Sydenham’s
chorea, are mostly paroxysmal and slow wave in the pari-
etooccipital area.23,25-27 In our study, parietooccipital local-
ization was found in 8 patients, slowing was seen in 8, and
paroxysmal activity was seen in 5. Of these cases, 3 patients
showed no improvement in electroencephalographic records
despite the clinical recovery. Although electroencephalo-
graphic abnormalities in Sydenham’s chorea are expected 
to improve, it is not necessary to show parallelism with clin-
ical recovery.26,27 Nevertheless, persistent electroencephalo-
graphic abnormalities in Sydenham’s chorea are also
reported.25 In our series, there was no relationship between
the lateralized waves in 5 patients and the localization of the
chorea. Although it is reported in Sydenham’s chorea,25 we
did not observe spikes in electroencephalographic records
or any epileptic attack.

Because the disease is usually self-limited, bed rest 
and stress avoidance may suffice for the treatment. If the
choreic movements are prolonged or severe or associated with
psychological dysfunction, drug treatment becomes nec-
essary.1,3-5 Sedatives such as phenobarbital or diazepam,5,6

dopaminergic receptor antagonists such as haloperidol and
pimozide,1,3,5,28-30 reserpine,31 tetrabenazine,32 corticos-
teroids,33 phenothiazines,5 valproic acid,34,35 and carba-
mazepine36,37 have been used with varying degrees of success.

Successful control of the choreic symptoms by using
dopaminergic blockers (haloperidol, pimozide) has provided
evidence that increased dopaminergic activity is, at least 
in part, responsible for the involuntary movements.28-30

Shannon and Fenichel30 suggest that pimozide, a dopamin-
ergic blocker, may have fewer side effects than haloperidol.
They suggest that it has virtually no effect on norepinephrine
receptors, and so low doses (2 mg, twice a day) and short-
term treatment have a lower risk for the appearance of tardive
dyskinesia while improving Sydenham’s chorea symptoms.
Haloperidol is frequently associated with side effects such as
parkinsonism and dystonia.38 In our series, although haloperi-
dol seemed to be more effective than pimozide, it was the
cause of more frequent and serious adverse effects. An appro-
priate comparison could not have been performed for the
other drugs because of insufficiency of the follow-up.

An important point of view in the follow-up of
Sydenham’s chorea is whether prophylaxis with penicillin or

sulfonamides is necessary. Although a few reports mention
that prophylactic treatment does not have any effect 
on recurrences39 or clinical course,40 common opinion
differs.1,3-6 The prophylaxis must be continued to the age of
12 years if carditis does not exist.1,5,6 We inform our patients
with cardiac valve involvement about performing lifelong
prophylaxis.

In conclusion, Sydenham’s chorea is still an impor-
tant health problem despite being known for centuries.
Sydenham’s chorea needs more effective medical effort
because of its long duration, recurrences, impairment of
school success, accompanying heart disease, and require-
ment of prophylaxis for years.
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