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Introduction: Sydenham’s chorea (SC) is the most common form of acquired chorea in childhood, it is considered a neurological 
complication of streptococcal pharyngitis. In this study, we aimed to determine the clinical pattern, association of Sydenham’s chorea 
with other manifestations of acute rheumatic fever, and the laboratory findings of Sydenham’s chorea among Sudanese patients.
Methods: A prospective cross-sectional study involving fifty patients of various ages diagnosed with Sydenham’s chorea and 
followed up at The National Center for Neurological Sciences from January 2017 to November 2019. Data were obtained after 
patients’ consent through personal interviews or personal review of patients’ records via a structured questionnaire composed of 
demographic data, symptoms, co-morbid illness, risk factors, physical examination, and related investigations.
Results: About 50 patient was enrolled in this study with a median age of 13.7 years. Females were (n=35) (70%) and (30%) (n=15) 
s were males. Generalized chorea was seen in 33 (66%) and hemichorea in 17 (34%) patients. Weakness (38%) and hypotonia (46%) 
were common, such as behavior change (44%), dysarthria (70%), gait change (18%), and deterioration of handwriting (12%). Arthritis 
occurred in (36%), carditis in 30 (60%), both arthritis and carditis in 18 (36%), and pure chorea in 14 (28%). Erythema marginatum 
and subcutaneous nodules were not observed in our patients. Only 13 patients (26%) gave a history of pharyngitis.
Conclusion: Sydenham chorea is more common in young female Sudanese, with a familial predominance and a tendency towards 
mitral valve disease. All pediatric Patients with chorea should be screened for Sydenham’s chorea.
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Introduction
Chorea “derived from the Latin word choreus means dance” and refers to involuntary non -stereotactic, arrhythmic, and 
purposeless movements.1,2 It was first mentioned in the Middle Ages and was thought to be psychological, while others 
reported it to be post-infectious, which is now known as Sydenham’s chorea.1 Sydenham’s chorea, also known as 
St. Vitus dance, St. Johannis’ chorea, chorea minor, and rheumatic chorea, is one of the most common forms of acquired 
chorea in childhood.1

It occurs in 10% to 40% of patients with acute rheumatic fever (ARF), with females dominating seven times more 
than males.3 It began 1–6 months after streptococcal infections as generalized in the face and limbs, while 20% to 30% 
develop hemichorea.3 It is sometimes associated with dysarthria, gait disturbance, hypometric saccades, hypotonia, 
weakness, loss of fine motor controls, motor impersistence, and hemiballismus.3 The behavioral changes range from 
outbursts of abusive behavior, such as crying and restlessness, to transient psychotic episodes in severe cases; in some 
cases, these behavioral changes may even precede chorea by weeks or months.3

The exact pathogenesis is unknown, but an antibody-mediated immune response attacking basal ganglia tissues in 
response to group A beta-hemolytic streptococci antigen remains the most likely theory, as do other major features of 
ARF such as arthritis, carditis, subcutaneous nodules, and erythema marginatum.2
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In developed countries, incidences of Sydenham chorea and ARF have decreased in recent years due to improvements 
in socioeconomic and sanitary conditions, as well as the availability of penicillins, whereas in developing countries 
remains a major health issue with a lack of epidemiological data regarding the situation.4

Even though serological tests for streptococci infection are positive in approximately 70% to 80% of cases, the 
diagnosis of Sydenham chorea is primarily clinical, with symptomatic treatment offered either alone or in conjunction 
with other forms of treatment such as high-dose corticosteroids, valproate, neuroleptics, immunotherapy, and plasma-
pheresis in severe cases.5

Clinical knowledge of Sydenham chorea has recently been expanded by studies describing associated motor, and 
ocular abnormalities, cognitive function, and neuropsychiatric symptoms; these studies also contradicted previously held 
beliefs that Sydenham chorea is a benign self-limiting condition.6 The application of this clinical knowledge is critical for 
early diagnosis to avoid the disease’s long duration, relapses, a decline in school performance, accompanying heart 
diseases, and the use of prophylaxis -which can last for years- as much as possible.6,7

Despite this, there is a significant lack of knowledge regarding the clinical patterns of Sydenham chorea in Sudanese 
patients, which may affect the long-term outcome of such a disease. Our goal is to determine the clinical pattern of 
Sydenham’s chorea, its association with other manifestations of Acute rheumatic fever, and the laboratory findings of 
Sydenham’s chorea in Sudanese patients.

Methods
Study Design
A Prospective cross-sectional study was conducted between January 2017 and November 2019 including fifty patients 
with different age groups, representing the whole patients who were diagnosed as having Sydenham’s chorea and 
followed up at the national center for neurological sciences, Khartoum, Sudan, which is a tertiary hospital for the referral 
of all neurological cases in Sudan. Those with an undetermined type of movement disorder and those who refused to 
participate were excluded.

Rheumatic fever has been Established aided by judicious application of the modified Jones criteria; including three 
components:

major manifestations including carditis, polyarthritis, chorea, erythema marginatum, and subcutaneous nodules minor 
manifestations including arthralgia, fever, Elevated acute phase reactants (erythrocyte sedimentation rate, C-reactive 
protein), and Prolonged PR interval (first-degree heart block).

Evidence of a preceding group A streptococcal infections including Elevated or rising streptococcal antibody titer, 
most often Antistreptolysin O (ASO) titer.

Data Collection
A total coverage, prospective collection of data from the patients with Sydenham’s chorea or their records through 
a designed questionnaire including demographic data, symptoms, risk factors, physical examination and related 
investigations.

Echocardiography and electrocardiography were performed in all patients, and brain image was done in 11 patients.

Analysis
All collected data were entered into the computer using the statistical package program for social science (SPSS v24) to 
analyze the data via simple descriptive statistics. (Analyzer is specialized personnel in SPSS).

Results
Sydenham’s chorea can present in different age groups, the age range of patients in this study was between 7 −17 years 
(Table 1). The patients’ median age was 13.7 years. In this study, 50 patients were diagnosed with Sydenham’s chorea, 
among them (70%) (n=35) were females, and (30%) (n=15) s were males (Table 1). There was a positive family history 
of acute rheumatic fever in 17 (34%) of the studied group.
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In all patients, the movements were suppressed during sleep (100%) and stress was found to be the provocation factor 
of chorea in 12 patients (24%) (Figure 1).

Sydenham’s chorea had an acute onset (less than six weeks) in 34 patients (68%), while 16 patients (32%) had gradual 
onset (more than six weeks). Generalized chorea was seen in 33 patients (66%) and hemichorea in 17 patients (34%).

It was seen that 41 patients (82%) had their chorea initially started with limb involvement only, while nine patients (18%) had 
their chorea first appear with oro-facial movement followed by limb involvement. Weakness occurred in 19 patients (38%), 
hypotonia in 23 patients (46%), dysarthria in 35 patients (70%), gait change in nine patients (18%), and deterioration of 
handwriting in six patients (12%) (Figure 2). Darting tongue and milking signs were found in 21 patients (42%), emotional 
liability was found in 26 patients (52%) followed by restlessness in 22 patients (44%) and depression occurred in patients two 
patients (4%).

Regarding the association of Sydenham’s chorea and other manifestations of acute rheumatic fever, carditis occurred in 
30 patients (60%), of them mitral regurgitation was found in 20 patients (83%) and a combination of mitral and aortic 
regurgitation occurred in ten patients (27%) (Figure 3). Prolonged PR interval (or first-degree block) was noted in nine 
patients (18%). About 18 patients had arthritis only (36%), arthritis and carditis in 18 patients (36%), and pure chorea was 
observed in 14 patients (28%). Erythema marginatum and subcutaneous nodules were not observed in our patients (Figure 3).

Regarding investigations, Elevated ASO levels were detected in 44 patients (88%). Only 13 patients (26%) gave 
a history of pharyngitis. A highly elevated Erythrocyte sedimentation rate (ESR) was detected (>100 mm/h) in 18 
patients (36%) and moderately elevated ESR (30–70 mm/h) in 30 patients (60%) patients. Brain imaging, which was 
performed in only 11 patients, was evaluated as normal in all.

Table 1 The Age Group & Sex Distribution in 
Patients with Sydenham’s Chorea

Age Group Male Female

7–9 years 3 1

10–13 years 5 23

14–17 years 5 7

18–27 years 2 4

Total 15 35

Figure 1 The provocation factors for Sydenham’s chorea.
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As for the duration of illness, the chorea lasted from two to four weeks in (52%) (n=26) patients, five to ten weeks in 
19 patients (38%), and 11 to 15 weeks in five patients (10%) (Table 2). Ten of the 50 patients (20%) had a recurrent 
attack, in all cases, it was a second time attack. The interval between attacks varied from two to three years. Carditis was 
detected in all patients with recurrences.

Figure 2 The abnormalities in neurologic examination in patients of Sydenham’s chorea.

Figure 3 The association of Sydenham’s chorea and other manifestation of acute rheumatic fever.

Table 2 The Duration of Symptoms in Patients 
with Sydenham’s Chorea

Duration (Weeks) Frequency Percent

2–4 26 52%

5–10 19 38%

11–15 5 10%
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Discussion
This study is a prospective cross-sectional study that aimed to determine the clinical pattern of Sydenham’s chorea 
among Sudanese patients, the association of Sydenham’s chorea with other manifestations of acute rheumatic fever, and 
the laboratory findings of Sydenham’s chorea among Sudanese patients.

The age range between 7 and 17 years, the mean age was 13.7 years while the age of diagnoses in literature ranged 
from 62 to 17 years7 with a general female preponderance in most series.1,6,8,9

There was a positive family history of acute rheumatic fever in 17 (34%) of the studied group in this study. Jordan 
et al found that it is common for (5%) to (18%) of patients with rheumatic fever to have a positive family history of 
rheumatic fever.10,11 This higher percentage of positive family history might be explained by the higher prevalence of 
rheumatic fever in Sudan than in other countries.

As is expected with chorea movement,5,12 all patients’ movements resolved during sleep (100%). Stress was 
a provoking factor of chorea in (24%) (n=12) of patients. Chorea’s random and continuous contraction flow usually 
rapidly spreads to become generalized (61% to 80%), but in 20% and up to 26.3% in some literature, it remains as 
hemichorea.6,8,10 In this case of patients, generalized chorea was seen in 33 patients (66%) and hemichorea in 17 
patients (34%).

While Sydenham’s chorea almost solely presents as an acute onset disease, a sub-acute onset of presentation is also 
possible.1 Of the 50 patients included in this study, (68%) (n=34) cases presented with acute onset. While (32%) (n=16) 
of patients presented with a gradual and progressive presentation of the disease.

Regarding the onset and progression of symptoms of chorea, it was observed that 41 patients (82%) had their chorea 
initially started with limb involvement, (18%) (n=9) of which started with the oro-facial movement and then were 
followed by limb involvement.

Weakness occurred in 19 patients (38%), hypotonia in 23 patients (46%), dysarthria in 35 patients (70%), gait change 
in nine patients (18%), and deterioration of handwriting in six patients (12%). Darting tongue and milking signs were 
found in 21 patients (42%), emotional liability was found in 26 patients (52%) followed by restlessness in 22 patients 
(44%) and depression occurred in patients two patients (4%). In a paper by Tumas et al, behavioral abnormalities were 
reported in (40%) of patients, dysarthria in (38%), and gait abnormalities in (34%). With the most prevalent functional 
abnormalities being, deteriorated handwriting (17%) and feeding (16%). No tics or obsessive-compulsive symptoms.6

The association of Sydenham’s chorea and other manifestations of acute rheumatic fever:
The association of Sydenham’s chorea with other manifestations of acute rheumatic fever such as cardiac lesions is 

the only cause of concerning morbidity in Sydenham’s chorea.1 Cardoso1 mentions that 80% of cases of Sydenham’s 
chorea are associated with carditis. In our study, carditis was found in (60%) of patients (n=30), of the 30 patients, mitral 
regurgitation was found in 20 patients (83%) and a combination of mitral and aortic regurgitation occurred in ten patients 
(27%). Prolonged PR (or first-degree block) was noted in nine patients (18%). In Demiroren et al7 –a similar study- 
(70.5%) of patients had carditis. Mitral involvement was found in (92.3%) of patients, aortic in (23.3%), and (7%) and 
(2.3%) for tricuspid and pulmonary.7

As for other patients who did not have carditis only, (36%) (n=18) of patients had arthritis only, (36%) (n=18) had arthritis 
and carditis, and (28%) (n=14) had pure chorea. None of the patients had erythema marginatum or subcutaneous nodules.

To diagnose a patient with Sydenham’s chorea, history and family history and drug use should be taken from the 
patients and a physical exam should be performed. Patients with an atypical history of hemichorea undergo brain imaging 
to exclude other causes first. Patients with typical history who meet the Jones criteria are diagnosed directly, while other 
patients undergo additional investigations such as Anti-streptolysin “O” (ASO) titer or Anti-DNase B, total blood cell 
count, and other investigations.4,6 Regarding investigations, a highly elevated Erythrocyte sedimentation rate (ESR) was 
detected (>100 mm/h) in 18 patients (36%) and moderately elevated ESR (30–70 mm/h) in 30 patients (60%). Elevated 
ASO levels were detected in 44 patients (88%). Only 13 patients (26%) gave a history of pharyngitis. These results come 
not far from a study by Nair et al13 conducted in the tropics found that high Erythrocyte sedimentation rate (ESR) had 
a good correlation with the clinical profile of children diagnosed with Sydenham’s chorea. It also stated that Anti- 
streptolysin “O” (ASO) titer was significant in (68%) of cases. However, much higher rates of associated sore throats 
were reported in the latter (67%).
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Brain imaging, which was performed in only 11 patients, was normal in all. All brain MRI studies of patients in 
Demiroren et al’s study7 were normal, while Tumas et al’s study6 described brain abnormalities in four out of 11 patients. 
It is fair to say that patients in this study had a lower rate of chorea-associated brain abnormalities.

Typically, Treatment of chorea shows response within four to 12 weeks with the use of carbamazepine, with 77% of 
patients showing response within 4 weeks. Recurrence is possible as well.14,15 In our study, the chorea lasted from two to 
four weeks in 26 patients (52%), five to ten weeks in 19 patients (38%), and 11 to 15 weeks in five patients (10%).

Ten of 50 patients (20%) had a recurrent attack; to all of them, it was the second attack. The interval between attacks 
varied from two to three years. Carditis was detected in all patients with recurrences. Recurrence however is not a feature 
of chorea itself but is rather either associated with a second streptococcal infection or irregular use of prophylactic 
antibiotics.6 The high recurrence rate found in this study is worthy of more attention and further study and investigation.

Conclusion
Sydenham chorea is more common in young female patients with or without a positive family history. It manifests 
acutely in the majority of patients and is suppressed during sleep, with stress being the most precipitating factor.

Chorea was predominantly generalized, typically beginning with oro-facial movement and progressing to limb 
involvement. Other presentations such as weakness, hypotonia, darting tongue, and milking sign were common. 
Psychiatric symptoms included emotional vulnerability, restlessness, and depression. Our patients did not have erythema 
marginatum or subcutaneous nodules. Most patients had elevated ASO and ESR levels, and a small percentage had 
a history of pharyngitis. Carditis was very common among patients with predominantly mitral involvement. Cases of 
prolonged PR or first-degree heart block were found.

Recommendations
As Sydenham’s chorea is a common disease in Sudan, further studies are needed to be conducted in this direction. All 
Patients with chorea should be screened for Sydenham’s chorea.

The prevalence of recurrence of chorea among patients and its association with long-term adherence to secondary 
prophylaxis is an area of major importance in a country like Sudan and requires further attention and investigation.
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