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Abstract.� >3XUSRVH@�$�SURVSHFWLYH��UDQGRPL]HG��VLQJOH�EOLQG�VWXG\�ZDV�SHUIRUPHG�LQ�RUGHU�WR�FRPSDUH�WKH�HI¿-
cacy of ultrasound treatments of various durations for patients with subacromial impingement syndrome. [Subjects 
and Methods] One hundred patients who had been diagnosed with subacromial impingement syndrome by clinical 
examination and magnetic resonance imaging were included in this study. Patients were randomly divided into two 
JURXSV�RI�¿IW\�SDWLHQWV�SHU�JURXS��7KH�¿UVW�JURXS�UHFHLYHG����VHVVLRQV�RI�WKHUDSHXWLF�XOWUDVRXQG����PLQXWHV���VXSHU-
¿FLDO�KHDW�DQG�WUDQVFXWDQHRXV�HOHFWULFDO�VWLPXODWLRQ�WKHUDS\�FRPELQHG�ZLWK�H[HUFLVH��7KH�VHFRQG�JURXS�UHFHLYHG�
WKH�VDPH�WUHDWPHQW�H[FHSW�WKDW�HDFK�RI�WKH����XOWUDVRXQG�VHVVLRQV�ZHUH�HLJKW�PLQXWHV�LQ�OHQJWK��7KH�SDWLHQWV�ZHUH�
HYDOXDWHG�EHIRUH�DQG�DIWHU�WKH�WUHDWPHQW��$�YLVXDO�DQDORJ�VFDOH��9$6��ZDV�XVHG�WR�DVVHVV�SDLQ��WKH�8QLYHUVLW\�RI�
&DOLIRUQLD�DW�/RV�$QJHOHV��8&/$��DQG�&RQVWDQW�6FDOH�ZHUH�XVHG�WR�DVVHVV�VKRXOGHU�IXQFWLRQ�DQG�WKH�%HFN�'HSUHV-
VLRQ�,QYHQWRU\��%',��ZDV�XVHG�WR�TXDQWLI\�GHSUHVVLYH�V\PSWRPV��>5HVXOWV@�7KHUH�ZHUH�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�
differences between the groups in age, time since the onset of pain, sex, education and depression levels prior to the 
WUHDWPHQW��7KH�SRVW�WUHDWPHQW�HYDOXDWLRQ�RI�SDWLHQWV�9$6��8&/$��&RQVWDQW��DQG�%',�VFRUHV�VKRZHG�VWDWLVWLFDOO\�
VLJQL¿FDQW�ZLWKLQ�JURXS�LPSURYHPHQWV��:KHQ�WKH�WZR�JURXSV�ZHUH�FRPSDUHG��ZH�IRXQG�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�
GLIIHUHQFHV�LQ�WKH�&RQVWDQW�DFWLYLWLHV�RI�GDLO\�OLYLQJ��&RQVWDQW�H[WHUQDO�URWDWLRQ��&RQVWDQW�IRUFH�DQG�%',�VFRUHV��
+RZHYHU��WKH�VHFRQG�JURXS�VFRUHG�EHWWHU�WKDQ�WKH�¿UVW�JURXS�LQ�DOO�WKH�UHPDLQLQJ�SDUDPHWHUV��>&RQFOXVLRQ@�8OWUD-
VRXQG�WKHUDS\�ZDV�IRXQG�WR�KDYH�EHQH¿FLDO�HIIHFWV�RQ�SDLQ�DQG�IXQFWLRQDO�VWDWXV�LQ�WKH�WUHDWPHQW�RI�VXEDFURPLDO�
LPSLQJHPHQW�V\QGURPH��(LJKW�PLQXWHV�RI�XOWUDVRXQG�WUHDWPHQW�ZDV�VKRZQ�WR�EH�PRUH�HIIHFWLYH�WKDQ���PLQXWHV�RI�
ultrasound treatment.
Key words:�6KRXOGHU��6XEDFURPLDO�LPSLQJHPHQW�V\QGURPH��8OWUDVRXQG

�7KLV�DUWLFOH�ZDV�VXEPLWWHG�0DU������������DQG�ZDV�DFFHSWHG�0D\���������

INTRODUCTION

6XEDFURPLDO�LPSLQJHPHQW�V\QGURPH��6,6��LV�FKDUDFWHU-
ized by severe pain spreading from the shoulder throughout 
WKH�ELFHSV�DQG�GHOWRLG��7KH�SDLQ�LQFUHDVHV�DW�QLJKW�DQG�ZLWK�
abduction and internal rotation1). SIS is one of the most fre-
TXHQW�FDXVHV�RI�VKRXOGHU�SDLQ�DQG�RFFXUV�ZKHQ�WKH�PXVFOHV�
comprising the rotator cuff are compressed in the subacro-
mial space and the coracoacromial arch2). Multiple predis-
SRVLQJ� IDFWRUV�SOD\�D� UROH� LQ� WKH�GHYHORSPHQW�RI�6,6��7KH�
PRVW� FRPPRQ� ULVN� IDFWRUV� DUH�ZHDN� URWDWRU� FXII�PXVFOHV��
abnormal scapular muscle structure, abnormal structure of 
the acromion, repetitive trauma, articular capsule abnor-
malities and overhead arm activity for long periods3).

7KH�SULPDU\�JRDOV�RI�WUHDWPHQW�DUH�WR�LPSURYH�IXQFWLRQ�
DQG� UHGXFH� SDLQ��7KH�¿UVW� VWHSV� LQ� WUHDWPHQW� DUH� UHVW�� LFH�
SDFNV�DQG�QRQVWHURLGDO�DQWL�LQÀDPPDWRU\�GUXJV��,I�KHDOLQJ�
is not achieved, physical therapy and rehabilitation are ad-
ministered����). Physical therapy programs include mobiliza-
WLRQ� DQG�PDQLSXODWLRQ� WHFKQLTXHV��PDJQHWLF�¿HOG� WKHUDS\��

ultrasound, transcutaneous electrical nerve stimulation 
and infrared therapy6, 7)�� 8OWUDVRXQG� LV� D� IUHTXHQWO\� XVHG�
PHWKRG� LQ� SK\VLFDO� WKHUDS\�� 8OWUDVRXQG� LQFUHDVHV� WLVVXH�
WHPSHUDWXUH��EORRG�ÀRZ�DQG�WLVVXH�FROODJHQ�HODVWLFLW\�DQG�LV�
also effective at relieving muscle spasms8).

:KLOH�WKHUH�DUH�PDQ\�VWXGLHV�LQ�WKH�OLWHUDWXUH�RQ�WKH�XVH�
of various physical therapy methods alone, in combination, 
compared to each other or to a placebo for the conservative 
treatment of subacromial impingement syndrome, there 
are no studies comparing various durations of ultrasound 
therapy.

7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�YDULRXV�GXUDWLRQV�
of ultrasound therapy in the conservative treatment of sub-
acromial impingement syndrome.

SUBJECTS AND METHODS

One hundred patients admitted to the outpatient clinic of 
WKH�,VWDQEXO�3K\VLFDO�7KHUDS\�DQG�5HKDELOLWDWLRQ�(GXFDWLRQ�
DQG�5HVHDUFK�+RVSLWDO�ZLWK�VKRXOGHU�SDLQ�EHWZHHQ�-DQXDU\�
�����DQG�'HFHPEHU������ZKR�ZHUH�FOLQLFDOO\�DQG�UDGLRORJL-
cally diagnosed with subacromial impingement syndrome 
were included in this study. A detailed history was obtained 
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from all patients and a thorough physical examination was 
performed in order to develop a differential diagnosis and 
¿QDO�GLDJQRVLV��&OLQLFDO�GLDJQRVWLF�WHVWV��LQFOXGLQJ�WKH�1HHU��
+DZNLQV��SDLQIXO�DUF��GURS�DUP��<HUJHVRQ��-REH�DQG�VXSUD-
VSLQDWXV�WHVWV��ZHUH�FRQGXFWHG��05,�LPDJHV�RI�WKH�SDWLHQWV�
ZHUH� H[DPLQHG� DQG� WKH� ¿QGLQJV� ZHUH� UHFRUGHG�� 3DWLHQWV�
above forty years of age who had symptoms for six months 
RU�ORQJHU�DQG�KDG�¿QGLQJV�FRPSDWLEOH�ZLWK�QHUYH�FRPSUHV-
sion on physical examination and whose passive range of 
motion was less than 30% compared to the unaffected side 
ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��3DWLHQWV�ZLWK�V\VWHPLF�LQÀDP-
matory rheumatic diseases, decompensated heart failure, 
QHXURORJLF�GH¿FLWV�ZKR�KDG�XQGHUJRQH�VKRXOGHU�DQG�QHFN�
surgery, who had received physical therapy and steroid in-
MHFWLRQV�IRU�WKHLU�VKRXOGHU�SDLQ��ZKR�KDG�¿QGLQJV�FRQVLVWHQW�
ZLWK�FDOFL¿F�WHQGLQLWLV�DQG�EXUVLWLV�RQ�FRQYHQWLRQDO�;5�LP-
DJHV��ZKR�KDG�FRPSOHWH� ODFHUDWLRQV�RQ� WKHLU�05,� LPDJHV�
this or who had adhesive capsulitis and shoulder instability 
were excluded from the study.

7KH�����SDWLHQWV�LQFOXGHG�LQ�WKLV�VWXG\�ZHUH�GLYLGHG�LQWR�
��JURXSV�HDFK�FRQVLVWLQJ�RI����SDWLHQWV�XVLQJ�FRQVHFXWLYH�
VHTXHQWLDO� UDQGRPL]DWLRQ��7KH�¿UVW�JURXS� UHFHLYHG�¿IWHHQ�
ultrasound treatment sessions for the affected shoulder 
�����:�FP2����PLQXWHV���DV�ZHOO�DV�7(16�����PLQXWHV���LQ-
IUDUHG�WKHUDS\�����PLQXWHV��DQG�SK\VLFDO�WKHUDS\�H[HUFLVHV��
7KH�VHFRQG�JURXS�UHFHLYHG�WKH�VDPH�WUHDWPHQW��H[FHSW�WKDW�
HDFK� RI� WKH� ��� XOWUDVRXQG� VHVVLRQV�ZHUH� HLJKW�PLQXWHV� LQ�
OHQJWK�LQVWHDG�RI���PLQXWHV�

Continuous ultrasound was applied using circular mo-
WLRQV�IRU����VHVVLRQV��ZLWK�D�IUHTXHQF\�RI���WLPHV�SHU�ZHHN���
A Chattanooga brand ultrasound machine with a transducer 
KHDG�VL]H�RI���FP2�ZDV�XVHG��7KH�LQLWLDO�H[HUFLVH�SURJUDP�
consisted of Codman’s pendulum exercises, passive range 
of motion exercises and stretching exercises. Posterior cap-
VXODU�VWUHWFKLQJ�H[HUFLVHV�DQG�ZDOO�ZDONLQJ�H[HUFLVHV�ZHUH�
DOVR�SHUIRUPHG��7KH�H[HUFLVHV�ZHUH� WDXJKW� WR� WKH�SDWLHQWV�
at the beginning of the physical therapy program. After the 
patients achieved full or nearly full range of motion, shoul-
der-strengthening exercises were performed. Patients were 
instructed to not to use their affected arm for daily activi-
ties, in particular overhead activities, in order to properly 
rehabilitate their shoulders. After the patients’ shoulders 
were properly strengthened, they were allowed to abduct 
their shoulder greater than 90 degrees and use their arm 
IRU� GDLO\� DFWLYLWLHV�� 7KH� H[HUFLVHV� ZHUH� SHUIRUPHG� XQGHU�
REVHUYDWLRQ�LQ�WKH�RXWSDWLHQW�FOLQLF��WZLFH�D�ZHHN��DQG�WKH�
patients were instructed to carry out the exercise program at 
home twice a day with 20 repetitions per exercise.

7KH� SDWLHQWV� ZHUH� HYDOXDWHG� EHIRUH� WUHDWPHQW� DQG� ���
days after the end of treatment. Pain was evaluated using a 
9$6��YLVXDO�DQDORJ�VFDOH���IXQFWLRQDO�DFWLYLW\�ZDV�HYDOXDWHG�
XVLQJ�WKH�8&/$��8QLYHUVLW\�RI�&DOLIRUQLD�DW�/RV�$QJHOHV��
shoulder rating scale and the Constant shoulder score, and 
GHSUHVVLRQ�ZDV�HYDOXDWHG�XVLQJ�WKH�%',��%HFN�'HSUHVVLRQ�
Inventory).

Pain score: Pain was categorized as occurring while 
resting, moving or sleeping. Pain was evaluated using a vi-
VXDO�DQDORJ�VFDOH��9$6���$����FP�OLQH�ZDV�GUDZQ��GLYLGHG�
LQWR�WHQ�HTXDO�VHJPHQWV��DQG�QXPEHUHG�IURP���WR������ QR�

SDLQ��� PRGHUDWH�SDLQ���� ZRUVW�SDLQ���7KH�SDWLHQWV�ZHUH�
DVNHG�WR�PDUN�WKH�PRVW�DSSURSULDWH�YDOXH�GHVFULELQJ�WKHLU�
pain on the scale.

UCLA score: Pain, function, patient satisfaction, 
VWUHQJWK�RI�IRUZDUG�ÀH[LRQ�DQG�DFWLYH�IRUZDUG�ÀH[LRQ�ZHUH�
HYDOXDWHG�DQG�WKH�IROORZLQJ�SRLQW�V\VWHP�ZDV�XWLOL]HG����±
���SRLQWV�ZHUH�FODVVHG�DV�H[FHOOHQW����±���SRLQWV�DV�JRRG�
and less than 29 points as poor9).

Constant shoulder score: Pain, activity level, active 
520�DQG�VWUHQJWK�SDUDPHWHUV�ZHUH�HYDOXDWHG�DQG�WKH�WRWDO�
SRVVLEOH�VFRUH�ZDV�����SRLQWV����±����SRLQWV�ZHUH�FODVVHG�
DV�H[FHOOHQW����±���SRLQWV�DV�JRRG����±���SRLQWV�DV�PRGHU-
ate and <70 points as poor10).

7KH� %HFN� 'HSUHVVLRQ� ,QYHQWRU\� �%',�� ZDV� FRQGXFWHG�
for each patient to screen for depression and evaluate the 
severity of the depressive symptoms11)��,Q�DGGLWLRQ�WR�GH¿QL-
tive statistics, the independent t-test was used to compare 
inter-group values and the paired t-test was used to compare 
YDOXHV�ZLWKLQ�D�JURXS��$�S�YDOXH�RI��������ZDV�FRQVLGHUHG�
VWDWLVWLFDOO\�VLJQL¿FDQW�

7KLV�VWXG\�ZDV�FRQGXFWHG�LQ�FRPSOLDQFH�ZLWK�WKH�'HF-
ODUDWLRQ�RI�+HOVLQNL��DSSURYDO�IRU�WKH�FRQGXFW�RI�WKH�H[SHUL-
ment was received from the local ethics committee, and all 
patients included in this study signed an informed consent 
IRUP��7KH�ZULWHUV�KDYH�QR�FRQÀLFW�RI�LQWHUHVW�WR�GHFODUH�

RESULTS

7KH� DYHUDJH� DJH� RI� WKH� ���� SDWLHQWV� LQFOXGHG� LQ� WKLV�
VWXG\�ZDV������������\HDUV����±�����7KH�DYHUDJH�DJH�RI�WKH�
���SDWLHQWV�LQ�WKH�¿UVW�JURXS�ZDV�����������\HDUV����±�����
7KH�DYHUDJH�DJH�RI�WKH����SDWLHQWV�LQ�WKH�VHFRQG�JURXS�ZDV�
����������\HDUV� ���±����� 7KHUH� ZDV� QR� VLJQL¿FDQW� GLIIHU-
HQFH�EHWZHHQ�WKH�WZR�JURXSV�ZLWK�UHJDUGV�WR�DJH��S!�������
6L[W\�RQH�RI�WKH�SDWLHQWV�ZHUH�IHPDOH�������DQG����RI�WKH�
SDWLHQWV�ZHUH�PDOH� ������� 7KLUW\�WZR� SHUFHQW� ����� RI� WKH�
¿UVW� JURXS�ZHUH�PDOH� DQG� ���� ����� RI� WKH� VHFRQG� JURXS�
ZHUH�PDOH��7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�
between the two groups with regards to the male to female 
UDWLR��S!������

(LJKWHHQ� ������RI� WKH����FDVHV� LQ� WKH�¿UVW�JURXS�ZHUH�
KRXVHZLYHV�����ZHUH�������UHWLUHHV����������ZHUH�JRYHUQ-
PHQW�HPSOR\HHV��DQG����ZHUH�������HPSOR\HG�LQ�WKH�SULYDWH�
VHFWRU��7ZHQW\� ������RI� WKH����FDVHV� LQ� WKH�VHFRQG�JURXS�
ZHUH� KRXVHZLYHV�� ��� ������ ZHUH� UHWLUHHV�� �� ������ ZHUH�
JRYHUQPHQW�HPSOR\HHV�DQG����������ZHUH�HPSOR\HG�LQ�WKH�
SULYDWH�VHFWRU��7KHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�
WKH�JURXSV�ZLWK�UHJDUGV�WR�SURIHVVLRQ��S!�������7DEOH����

7KHUH� ZHUH� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFHV� EH-
WZHHQ�WKH�JURXSV�EHIRUH�WUHDWPHQW�LQ�WKHLU�9$6��S ��������
8&/$� �S �������� WRWDO� &RQVWDQW� �S ������� DQG� %',�
�S �������VFRUHV�

2Q� WKH� ��WK� GD\� DIWHU� WUHDWPHQW�� WKHUH�ZHUH� D� VWDWLVWL-
FDOO\�VLJQL¿FDQW�GHFUHDVHV�LQ�WKH�9$6�VFRUHV�RI�ERWK�JURXSV�
�S��������� 7KH� &RQVWDQW� DQG� 8&/$� VFRUHV� WKDW� HYDOX-
DWH� IXQFWLRQDOLW\�ZHUH� VLJQL¿FDQWO\�KLJKHU� LQ�ERWK�JURXSV�
�S�������� �7DEOH�����7KH�%',� VFRUHV� RI� ERWK�JURXSV�ZHUH�
VLJQL¿FDQWO\�ORZHU��S��������

7KHUH� ZDV� D� VLJQL¿FDQW� LPSURYHPHQW� LQ� DOO� VFDOHV� LQ�



����

ERWK� JURXSV� DIWHU� WUHDWPHQW�� :KHQ� WKH� WZR� JURXSV� ZHUH�
FRPSDUHG�� WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�
LQ�WKHLU�&RQVWDQW�GDLO\�OLYLQJ��S ��������&RQVWDQW�H[WHUQDO�
URWDWLRQ� �S �������� &RQVWDQW� VWUHQJWK� �S ������� DQG� %',�
�S ������� VFRUHV�� EXW� WKH� VHFRQG� JURXS� KDG� VLJQL¿FDQWO\�
EHWWHU�YDOXHV� WKDQ� WKH�¿UVW�JURXS� LQ�DOO� WKH� UHPDLQLQJ�SD-
UDPHWHUV�DIWHU�WUHDWPHQW��7DEOH����

DISCUSSION

Subacromial impingement syndrome is one of the most 
common causes of shoulder pain and a general consensus 
on the method of treatment within the realm of physical 
therapy has not yet been reached12)��5HVW�� FROG� FRPSUHVV��
H[HUFLVH��16$,'V�DQG�XOWUDVRXQG�DUH�DPRQJ�WKH�PRVW�FRP-
mon treatment protocols for SIS13).

7KH�HI¿FDF\�RI�GLIIHUHQW�GXUDWLRQV�RI�XOWUDVRXQG�WKHUDS\�
for the treatment of patients diagnosed with SIS was com-
SDUHG�LQ�WKLV�VWXG\��7KHUH�ZDV�D�VLJQL¿FDQW�GHFUHDVH�LQ�WKH�
9$6��&RQVWDQW�DQG�8&/$�VFRUHV�RI�WKH�JURXS�WKDW�UHFHLYHG�
ultrasound treatment for 8 minutes compared to the group 
WKDW�UHFHLYHG�XOWUDVRXQG�IRU���PLQXWHV��7KH�HIIHFWLYHQHVV�RI�
ultrasound in the treatment of SIS has been shown in vari-

ous studies��������±��), but there are also studies indicating that 
it is not effective18, 19).

'LIIHUHQW�GXUDWLRQV�RI�XOWUDVRXQG�KDYH�EHHQ�XVHG�LQ�YDUL-

Table 1.��'HPRJUDSKLF�IHDWXUHV

 *5283����Q ��� *5283����Q ���
Sex   
Female �� 27
Male 16 23
$YDUDJH�DJH��\HDU� ��������� ���������
7LPH�VLQFH�WKH�RQVHW�RI�SDLQ��PRQWK� ��������� ���������
Occupation   
Housewives 18 20 
Government employees 6 �
Private sector 12 10
5HWLUHHV �� ��
�1 �����9DOXHV�DUH�PHDQ���6'

Table 2.��8&/$��FRQVWDQW�DQG�%',�VFRUHV�EHIRUH�DQG�DIWHU�WUHDWPHQW

*5283�� *5283��
 %HIRUH� 

treatment         
After 

 treatment
%HIRUH� 

treatment         
After  

treatment
Constant pain ������������ ���������
������ ��������� ���������

Constant daily living ���������� ����������
 ��������� ���������

&RQVWDQW�ÀH[LRQ ��������� ���������
 ��������� ���������

Constant abduction         ��������� ���������
 ��������� ���������

Constant external rotation ��������� ��������
 ��������� ���������

Constant internal rotation ��������� ���������
 ��������� ���������

Constant strength ���������� �����������
 ���������� �����������

Constant total ����������� �����������
 ����������� �����������

8&/$�� ���������� ����������
 ���������� �����������

%',������������������������������� ���������� ���������
 ����������� ����������

9DOXHV�DUH�PHDQ���6'��
S������IURP�SUHWUHDWPHQW
8&/$��8QLYHUVLW\�RI�&DOLIRUQLD�DW�/RV�$QJHOHV��%',��%HFN�'HSUHVVLRQ�,QYHQWRU\

Table 3.  Comparison of the groups after the treatment

 *5283�� *5283��
9$6
 �������� ���������
Constant pain* ��������� ���������
Constant daily living ���������� ����������
&RQWDQW�ÀH[LRQ
 ��������� ���������
Constant abduction* ��������� ���������
Constant external rotation �������� ���������
Constant internal rotation* ��������� ���������
Constant force ����������� �����������
Constant total* ����������� �����������
8&/$
 ���������� �����������
%', ���������� ����������
9DOXHV� DUH�PHDQ� �� 6'�� 
S������ IURP� SRVW� WUHDWPHQW� EHWZHHQ�
two groups
9$6��9LVXDO�$QDORJ�6FDOH��8&/$��8QLYHUVLW\�RI�&DOLIRUQLD�DW�
/RV�$QJHOHV��%',��%HFN�'HSUHVVLRQ�,QYHQWRU\
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ous studies��������±��)�EXW��WR�RXU�NQRZOHGJH��WKHUH�LV�QR�VWXG\�
in the literature that has directly compared treatment dif-
IHUHQW�GXUDWLRQV�7KH�UHVXOW�RI�WKLV�VWXG\�LQGLFDWH�WKDW�XOWUD-
VRXQG�WKHUDS\�LV�EHQH¿FLDO�LQ�WKH�WUHDWPHQW�RI�6,6�

,Q�D� VWXG\�E\�5REHUWVRQ�HW�DO�� FRQYHQWLRQDO�XOWUDVRXQG�
and placebo ultrasound were compared, and it was shown 
that conventional ultrasound was more effective than pla-
cebo with regards to range of motion and pain7). A study 
E\�/HYHQGR÷OX�HW�DO��FRPSDUHG�WKH�HIIHFWLYHQHVV�RI�SK\VLFDO�
therapy versus steroid injections in patients with SIS��). In 
their study, 8 minutes of ultrasound was administered and 
D�PHDQLQJIXO�LQFUHDVH�LQ�UDQJH�RI�PRWLRQ�DQG�9$6�ZDV�UH-
corded after treatment.

In the studies on ultrasound therapy for SIS, there are 
GLIIHUHQFHV�LQ�SDUDPHWHUV�OLNH�WKH�GXUDWLRQ�DQG�LQWHQVLW\�RI�
XOWUDVRXQG�WKHUDS\��(EHQELFKOHU�HW�DO��DGPLQLVWHUHG�����:�
cm2� ������ PK� ���� LQWHUPLWWHQW� XOWUDVRXQG�� XOWUDVRXQG� ��
WLPHV�D�GD\�IRU���ZHHNV�DQG�WKHQ���WLPHV�D�ZHHN�IRU���ZHHNV�
WR�SDWLHQWV�ZLWK�FDOFL¿F�WHQGRQLWLV�LQ�WKH�VXSUDVSLQDWXV�WHQ-
GRQ��7KH\� UHSRUWHG� DQG� WKH� FDOFLXP�GHSRVLWV� GLVDSSHDUHG�
or disintegrated in 19% of patients��). Santamato et al. com-
pared laser therapy and ultrasound therapy in their study. 
7KH�XOWUDVRXQG�JURXS�UHFHLYHG���P+]���:�FP2 ultrasound 
IRU� ��� PLQXWHV� DQG� WKHUH� ZDV� D� VLJQL¿FDQW� LPSURYHPHQW�
LQ� WKHLU�9$6�VFRUHV1)��-RKDQVRQ�HW�DO��FRPSDUHG� WKH�HIIHF-
tiveness of acupuncture and ultrasound therapy in patients 
ZLWK�6,6��7KH�XOWUDVRXQG�JURXS�UHFHLYHG���P+]���:�FP2 
ultrasound for 10 minutes in 10 sessions, and this amount of 
therapeutic ultrasound was reported to be effective16).

7KH� LQFLGHQFHV� RI� FKURQLF� SDLQ� DQG� GHSUHVVLRQ� LV� LQ-
FUHDVHG�LQ�SDWLHQWV�ZLWK�6,6��dHOLN�HW�DO��FRPSDUHG�WKH�HIIHFW�
RI� WZR�GLIIHUHQW� H[HUFLVH�SURJUDPV�RQ�SDLQ��7(16� IRU����
PLQXWHV����:�FP2�LQWHUPLWWHQW�XOWUDVRXQG�IRU���PLQXWHV�DQG�
an exercise program were administered to both groups and 
WKH�&RQVWDQW�SDLQ�VFRUH�DQG�9$6�VFRUH�ZHUH�VLJQL¿FDQWO\�
decreased in both groups at the end of the second and the 
��WK�ZHHNV��6LPLODUO\��WKH�%HFN�'HSUHVVLRQ�,QYHQWRU\�ZDV�
used in their study and a meaningful improvement was ob-
VHUYHG�LQ�ERWK�JURXSV�DW�WKH�HQG�RI�WKH���WK�ZHHN17).

7KH�OLPLWDWLRQV�RI�RXU�VWXG\�LQFOXGH�D�ODFN�RI�FRQWURO�DQG�
placebo groups and that the long-term effects of the treat-
ment were not evaluated.

In conclusion, ultrasound therapy was effective at de-
FUHDVLQJ�SDLQ�DQG�LPSURYLQJ�IXQFWLRQDOLW\��:H�VKRZHG�WKDW�
8 minutes of ultrasound administration was more effective 
WKDQ���PLQXWHV�DW�UHOLHYLQJ�SDLQ�DQG�LPSURYLQJ�IXQFWLRQDO-
ity. However, studies with a larger number of patients and 

ultrasound treatments of various durations and intensities 
are needed to determine the appropriate intensity and dura-
tion of ultrasound therapy.
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