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Abstract 
Sudeck's syndrome is a disease of pain, swelling, hyperesthesia, hyperhydrosis and trophic changes in the skin 

and bone of the affected distal extremity. A number of diseases, precipitating events, and drugs have been 
associated with Sudeck's syndrome. It is usually believed that the etiological factors produce pathologic changes 
in the neuro-vascular system. The vicious cycle of pain-spasm-anoxia causes the problem to become chronic. In 
therapy, it is believed that if the pain disappears, the pathophysiological vicious cycle has been stopped. For this 
reason, a number of medical therapy modalities and physical therapies can be used. In this study we used the 
ultrasound as a sympathetic ganglion blocker for the therapy for patients with Sudeck's syndrome. 
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Sudeck's syndrome (Reflex Sympathetic 
Dystrophy or RSD), is a clinical entity characterized 
by trophic and vasomotor changes, limitation of mo­
tion, and pain which usually appears after trauma. 1 

•l 

This syndrome was first described by Mitchell in 
1891, and termed "causalgie." Then, Sudeck in 1900 
described the syndrome in detail. 1 

RSD can be due Lo trauma of the soft tissues, frac­
tures, dislocations, prolonged immobilization, 
surgery, disturbances of circulation, myocardial in­
farctions and head traumas. In all cases, it is believed 
that the final etiologic factor is a pathologic change 
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in the neurovascular system, that will cause trophic 
changes in the muscles of the extremity. The vicious 
cycle of pain-spasm-anoxia causes the cases to 
become chronic.'• 1 

Different methods have been used for the treat­
ment of the disease. ln therapy, it is believed that if 
the pain disappears, then the pathophysiologic cycle 
has stopped. Anti-inflammatory agents, analgesic 
drugs, and physical therapy equipments (low and 
medium frequency curves, ultrasound) can be used. 
To regulate the disturbances of the circulation, the 
blockage of the stellate ganglion by medical therapy, 
electric currents or ultrasound can also be tried.'• 7 

Materials and methods 
This study was performed at the Kastamonu 

Rehabilitation Center, the Physical Medicine and 
Rehabilitation, and the Orthopedic and 
Traumatology Departments of Karadeniz Technical 
University School of Medicine. Twenty-four patients 
with Sudeck's syndrome were studied. The patients 
were divided into two groups. The first group receiv­
ed hot-packs, exercises and ultrasound on the stellate 
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Table 1. Clinical data of the study patients: 

A. First group 

Number 
Age 

Sex Elio logy (Yrs) 

l 23 M Trauma (Right elbow) and immobilization 
2 28 M Dislocation (Right elbow) 
3 56 M Arthrosis (Left shoulder) 
4 13 F Trauma (Right elbow) and immobilization 
5 50 F Idiopathic (Right wrist) 
6 34 M Fracture (Right elbow) 
7 19 F Trauma (Left elbow) and immobilization 
8 38 M Trauma (Right elbow) 
9 37 M Trauma (Left elbow) and immobilization 

10 31 M Cervico-brachial neuralgia (Right) 
11 33 F Trauma (Right wrist) 
12 65 F Dislocation (Right elbow) 

B. Second group 

Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Age 
(Yrs) 

60 
65 
16 
56 
40 
50 
65 
55 
43 
52 
23 
30 

Sex 

M 
M 
M 
M 
F 
F 
F 
F 
M 
M 
F 
M 

ganglion as therapy. The second group received only 
hot-packs and exercises. 

The patients were chosen among those without 
cerebrovascular disease, hypertension, infection, 
hypoesthesia or any tumoral structure at the region 
of the ultrasound application. A point 3 cm above 
the sternoclavicular joint was chosen as the localiza­
tion site of the stellate ganglion. Ultrasound was ap­
plied to the stellate ganglion once a day, for 10 days. 
The dosage was 1 watt/cm2 for five minutes at each 
session. Hot-pack applications lasted 20 minutes for 
each patient, and then passive and active exercise 
programs were introduced for 20 minutes. 

Clinical fi ndings such as pain, sensibility, 
hyperesthesia, edema, limitations in the motion of 
shoulder and the finger joints were evaluated before 
and after the therapy. Results were rated with respect 
to their intensity as: absent (0), weak (I), medjum (2), 
severe (3), and very severe (4). The mean score for 
each of these symptoms in the two groups were 
calculated both before and after therapy. The means 
were compared using student "t" test 
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Etiology 

Trauma (Left hand) and immobilization 
Fracture (Left elbow) 
F racture (Left elbow) 
Trauma (Right wrist) and immobilization 
Trauma (L.eft wrist) and immobilization 
Periarthritis (Left shoulder) 
Periarthritis (Right shoulder) 
Frozen shoulder (Right) 
Fracture (Left clavicula) 
Arthrosis (Left shoulder) 
Idiopathic (Left shoulder) 
Dislocation (Left shoulder) 

Results 
The clinical data of the study patients are given in 

table 1. 
Ten (41.7%) of the patients were female and 14 

(58.30/o) were male. The etiologic factors were; 
trauma: nine (37 .5%), dislocation of the shoulder 
joint: three (12.50/o), idiopathic: two (8.30/o), ar­
throsis and periarthritis of the shoulder: five 
(20.80/o), cervicobrachial neuralgia: one (4.20/o), and 
prolonged immobilization of joints due to fractures: 
fou r (16.6%), respectively. 

ln the first group, pain improved at the rate of 
800/o (the score was 3.16 before therapy, and 0.66 
after therapy). When it was compared with the 
recovery rate of 320/o in the second group, the result 
was found to be statistically significant (P( 0.05). 

The recovery rate of sensibility was 620/o in the first 
group (the score was 3.25 before therapy, and 1.25 
after therapy) and it was 190/o in the second group 
(the score was 2.66 before therapy, and 2.16 after 
therapy). The difference was statistically significant 
(P(0.05). 



The recovery rate of edema in the first group was 
76% (the score was 3.16 before therapy, and 0.75 
after therapy) and in the second group it was 280/o 
(the score was 3.0 before therapy, and 2.16 after 
therapy). The difference was statistically significant 
(P( 0.05). 

Limitation of joint motions showed recovery at the 
rate of 730/o (the score was 2.75 before therapy, and 
1.83 after therapy) in the first group and 31 % (the 
score was 2.66 before therapy, 1.83 after therapy) in 
the second group. The difference between the two 
groups was statistically significant. (P<. 0.05). 

Discussion 
Although some factors are thought to be causative, 

the etiology of Sudeck's syndrome (RSD) is still 
unknown. In our cases, we established trauma, 
dislocation and arthrosis of the shoulder, cervical ar­
throsis (cervico-brachial neuralgia), prolonged im­
mobilization and idiopathic causes as etiological fac­
tors. Similar factors have been mentioned in the 
literature.' ln our study, fractures, dislocations and 
trauma were the most common. However, soft tissue 
trauma was the most common factor for Sudeck's 
syndrome in another study.' 

Blonchi et al' 0 determined that the syndrome af­
fects female patients, and affects the right side more 
frequently. Jn our study 41.7% of the patients were 
females. We did not find any difference between the 
right and the left side involvement. The risk of RSD 
is reported to increase with age. The mean age was 41 
years, while it was 40, in another study .11 

The syndrome usually affects the upper ex­
tremities. The knee or foot is rarely affected. 12 In our 
patients only the upper extremity was involved. 

Although there are various concepts for the 
pathogenesis of RSD, the sympathetic hyperactivity 
is believed to be the most important factor. u Some 
investigators have mentioned the importance of this 
as a spinal cord response to painful stimuli. Others 
asserted that the sympathetic hyperactivity arises at 
the higher sympathetic centers of the brain." De 
Takats, ll Steinbrocker16 suggested that soft tissue in­
juries cause degeneration of the neurons, and 
Moberg mentioned the importance of venous or lym­
phatic changes as a basis of the beginning of distur­
bances. 11 The usual clinical findings of sympathetic 
hyperactivity such as hyperesthesia, pain, hypersen­
sibility, hyperhydrosis were recorded in our cases. 

Typically, the laboratory analysis does not show 
any important changes. There was X-ray evidence of 
mild or moderate osteoporosis in 75% of our cases. 

ln the treatment of RSD, it is believed that the 
sooner the therapy, the higher will be the rate of suc­
cess. Rosen and Graham reported 43% recovery in 
cases of less than six months duration, and 20% in 
cases of more than six months duration. 11 In 14 
(58.3%) of our cases the duration of the disease rang-

ed from three to six months, in seven (29.2%) the 
duration of the disease was less than three months, 
and in three (12.5%) the duration of the disease was 
longer than six months. 

Anti-inflammatory drugs, hot and cold applica­
tion, exercise, radiotherapy, Bier's blockage, 
acupuncture, transcutaneous electric nerve stimula­
tion (TENS), thalamotomy and hypnosis have been 
used as therapeutic approaches for the Sudeck's syn­
drome. The effectiveness of these therapies has been 
found to vary. 6

•
7

•
11

•
1
' 

Anti-inflammatory drugs are effective in decreas­
ing the pain, edema and inflammation. Because of 
their high anti-inflammatory properties, the steroids 
(prednisone, 60-80 mg/ day for 2-3 weeks) have been 
given to the patients with RSD and with recovery 
rates of 60-75%.1 

Sympathetic ganglion blockage with a number of 
therapeutic modalities results in different rates of 
recovery ranging from 25 to 100%. Patman et al have 
obtained good results by using sympathetic blockage 
in 41 patients with RSD, but most of them needed 
sympathectomy after a while. 20 Homans has reported 
80% recovery by the blockage of paravertebral 
ganglia. 21 Also, some investigators have asserted that 
paravertebral ganglionectomy and periarterial sym­
pathectomy were the most effective and definitive 
methods in the therapy of Sudeck's syndrome.21

•
22 

Ultrasound is usually used for its deep heat and 
micromassage effects. More recent studies have 
demonstrated that low doses of ultrasound cause ex­
citation of the nervous system, medium doses cause 
inhibition and analgesia and high doses cause 
destruction. 22 •n Several investigations2

__,, have 
observed a decrease of arterial blood pressure by ap­
plying ultrasound to the stellate ganglion. They 
observed an increase in the temperature of the skin 
after application of ultrasound. Yanlioglu has deter­
mined that ultrasound causes increase in the 
temperature of the skin and of the blood pressure by 
affecting the sympathetic nervous system. 21 

In our study, we tried to treat the disease by apply­
ing ultrasound in order to block the ganglion without 
using anti-inflammatory or analgesic drugs. We 
found it to be effective. We observed higher races of 
recovery in the group which received ultrasound 
therapy compared with the group which did not. 
These results show that ultrasound can be used as a 
sympathetic blocker, and that it is effective in the 
therapy of RSD. 
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