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�EVWUDFW

%�UQV�DQG�UHODWHG�LQM�ULHV�DUH�FRPPRQ�FD�VHV�RI�GHDWKV�DQG�GLVDELOLW\��7KH�KLJKHVW�LQFLGHQFHV�
RI� E�UQ�FDVHV� RFF�U� LQ�FKLOGUHQ�DQG� DG�OWV�� ,Q� FKLOGUHQ� OHVV� WKDQ��� \HDUV� RI� DJH�� FRQWDFW�ZLWK�
KRW�V�UIDFHV�DQG� VFDOG�E�UQV�DUH� WKH�PRVW� FRPPRQ�SUHVHQWDWLRQ� WR� WKH�KRVSLWDO��7KH�SUDFWLFH�
RI� FRRNLQJ� DW� JUR�QG� OHYHO� RU� VOHHSLQJ� ZLWK� D� E�UQLQJ� ODPS� DUH� VRPH� RI� WKH� FD�VHV�� (DUO\�
PDQDJHPHQW�RI�WKLV�W\SH�RI�E�UQV�UHV�OWV�LQ�EHWWHU�R�WFRPHV��,Q�WKLV�FDVH�ZH�GHVFULEH�WKH�UROH�RI�
ORZ�OHYHO�ODVHU�WKHUDS\��///7��DV�DQ�DGM�YDQW�LQ�WKH�PDQDJHPHQW�RI�SDHGLDWULF�WKHUPDO�E�UQV�

.H��RUGV��///7��%�UQ��,QM�ULHV��*UDIW��6FDOG�E�UQ�

,1752�8&7,21

%�UQV�DUH�RQH�RI�WKH�OHDGLQJ�FD�VHV�RI�PRUELGLW\�
DQG� PRUWDOLW\� LQ� FKLOGUHQ�� %DVLF� NQRZOHGJH�

DER�W� WKHUPDO� LQM�U\� LV� LPSRUWDQW� LQ� WKH�
PDQDJHPHQW�RI�FKLOGUHQ�SUHVHQWLQJ�ZLWK�E�UQV����
VW�G\�E\�'DYLV�LQ������T�RWHG���PLOOLRQ�LQFLGHQFHV�
RI�E�UQV�SHU�\HDU�LQ�WKH�,QGLDQ�6�EFRQWLQHQW��)RUW\�
SHUFHQW�RI�E�UQ�YLFWLPV�DUH��QGHU����\HDUV�RI�DJH�����

6FDOGV�DQG�KRW�OLT�LGV�PDNH��S�����RI�E�UQ�LQM�ULHV�
WR�FKLOGUHQ��&RPPRQ�VLWHV�DUH�DW�KRPH�DUR�QG�WKH�
kitchen� and� open� �re� places.There� are� various�
OLWHUDW�UHV� V�JJHVWLQJ� WKH� UROH� RI� ORZ�OHYHO� ODVHU�

WKHUDS\� �///7�� LQ� WKH� PDQDJHPHQW� RI� ZR�QGV��
,Q�WKLV�FDVH�UHSRUW��ZH�DVVHVV� WKH�UROH�RI�ORZ�OHYHO�
ODVHU�WKHUDS\�LQ�WKH�PDQDJHPHQW�RI�SHGLDWULF�VFDOG�
E�UQV�

0�7(5,�/6��1��0(7�2�6

7KLV� VW�G\� ZDV� FRQG�FWHG� LQ� WKH� 'HSDUWPHQW�
RI� 3ODVWLF� 6�UJHU\� LQ� D� WHUWLDU\� FDUH� LQVWLW�WH��
,QIRUPHG� FRQVHQW�ZDV� REWDLQHG� IURP� WKH� SDWLHQW�
under� study.� Department� scienti�c� committee�
DSSURYDO�ZDV�REWDLQHG��,W�LV�D�VLQJOH�FHQWHU��QRQ�
UDQGRPL]HG�� QRQ�FRQWUROOHG� VW�G\�� 7KH� SDWLHQW�
�QGHU�VW�G\�ZDV�D���\HDUV�ROG�PDOH��ZLWK�QR�RWKHU�
NQRZQ�FRPRUELGLWLHV�SUHVHQWHG�ZLWK�PL[HG�VHFRQG�
GHJUHH�VFDOG�E�UQV�WR�WKH�OHIW�FKHVW��DEGRPHQ�DQG�
QHFNFRQVWLW�WLQJ� ���� RI� WRWDO� E�UQ� V�UIDFH� DUHD�
�)LJ������7KH�SDWLHQW�ZDV�WUHDWHG�DFFRUGLQJ�WR�:+2�
SURWRFRO�� 7KH� E�UQ� ZR�QG� ZDV� GHEULGHG� ZLWK�
K\GUR�MHW� DQG� UHJHQHUDWLYH� WKHUDSLHV� OLNH� /RZ�
OHYHO� ODVHU� WKHUDS\� �)LJ�� ���ZDV� GRQH�� /RZ� OHYHO�
laser�therapy�was�applied�once�in��ve�days�for�10�
PLQ� IRU� IR�U� VHVVLRQV�� *DOOL�P��UVHQLGH� �*D�V��
GLRGH� UHG� ODVHU� �ZDYH� OHQJWK� ���� QP�� IUHT�HQF\�
���N+]�DQG�R�WS�W�SRZHU�����P:��ZDV��VHG�DV�D�
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VR�UFH�RI�///7��,W�LV�D�FRQWLQ�R�V�EHDP�ODVHU�ZLWK�
DQ� HQHUJ\� GHQVLW\RI� �� -�FP��� 0DFKLQH� GHOLYHUV�
ODVHU� LQ� VFDQQLQJ� PRGH� �QRQ�FRQWDFW� GHOLYHU\��
ZLWK� ��� FP� GLVWDQFH� EHWZHHQ� ODVHU� VR�UFH� DQG�
ZR�QG��� ,Q� HDFK� VHVVLRQ�� WKH� ZR�QG� ZDV� JLYHQ�
ODVHU� WKHUDS\� IRU�G�UDWLRQ�RI����PLQ�WHV� �)LJ�����
IROORZHG�E\�QRQ�DGKHUHQW�DEVRUEHQW�GUHVVLQJ�

5(68/76

%�UQ�ZR�QGV�KHDOHG�ZHOO�ZLWK� ORZ� OHYHO� ODVHU�
WKHUDS\� VHVVLRQ� DW� ��ZHHNV� �)LJ�� ���� 3RVW� WKHUDS\�
SHULRG�ZDV��QHYHQWI�O�

)LJ������W�DGPLVVLRQ�ZLWK�PL[HG�VHFRQG�GHJUHH��
V�SHUILFLDO�DQG�GHHS�E�UQV

)LJ������SSOLFDWLRQ�RI�/RZ�/HYHO�/DVHU�7KHUDS\

)LJ�����+HDOHG�%�UQ�ZR�QGV

)LJ�����/RZ�/HYHO�/DVHU�PDFKLQH

'KLUD�6KRELWK�0�QLSDWL��5DYL�.�PDU�&KLWWRULD��%DUDWK�.�PDU�6LQJK�3��5ROH�RI�/RZ�OHEDO��
/DVHU�7KHUDSK\��///7��LQ�3HGLDWULF�6FDOG�%�UQ
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/RZ�OHYHO�/DVHU��VHV�HQHUJ\�P�FK�OHVV�WKDQ�WKDW�
is�used�for�cutting,�ablation�therapy.�By�de�nition�
/RZ�OHYHO�ODVHUV�DUH�RQH�ZLWK�SRZHU�GHQVLW\�OHVV�
WKDQ�����P:�FP�����///7�LV��VHG�DV�DQ�DGM�YDQW�
WR� FRQYHQWLRQDO� WKHUDS\�ZLWK� SURPLVLQJ� UHV�OWV��
LQ�SDWLHQWV�ZLWK��OFHUV����///7�LV�D�IRUP�RI�SKRWR�
WKHUDS\� WKDW� �VH� HOHFWURPDJQHWLF� UDGLDWLRQ��
///7�GRHV�QRW�JHQHUDWH�KHDW�E�W�SURG�FHV�SKRWR�
FKHPLFDO� DQG� SKRWR� SK\VLFDO� HIIHFWV�� ZLWK� WKH�
LQWHQWLRQ� RI� UH�HVWDEOLVKLQJ� FHOO� KRPHRVWDVLV��
(VVHQWLDOO\�� OLJKW�HQHUJ\� LV�GHOLYHUHG� WRSLFDOO\� LQ�
D� FRQWUROOHG�� VDIH�PDQQHU� DQG� LW� LV� DEVRUEHG� E\�
SKRWR�DEVRUEHUV��FKURPRSKRUHV��WKDW�WUDQVIRUP�LW�
LQWR�FKHPLFDO�HQHUJ\���3RVLWLYH�HIIHFWV�RI�///7�DUH��
,W�DFFHOHUDWHV�WLVV�H�UHSDLU��LQFUHDVHV�WKH�IRUPDWLRQ�
RI�JUDQ�ODWLRQ�WLVV�H��KHOSV�LQ�ZR�QG�FRQWUDFWLRQ��
decreases� in�ammation,�modulation,� and� it� also�
KHOSV� LQ� SDLQ� UHG�FWLRQ������� �FFRUGLQJ� WR� WKH�
OLWHUDW�UH��ORZ�HQHUJ\�SKRWR�HPLVVLRQV�JLYHQ�DW�D�
ZDYH�OHQJWK�UDQJH�RI����QP�WR����QP�DFFHOHUDWHV�
FHOO� SUROLIHUDWLRQ� DQG�ZR�QG�KHDOLQJ�SURFHVVHV���
,WV�DFWLRQ�LV�WKR�JKW�WR��6WLP�ODWH�UHVSLUDWRU\�FKDLQ�
components�such�as��avin�and�cytochromes�which�
LQFUHDVH�DGHQRVLQH�WULSKRVSKDWH���73��V\QWKHVLV��
WK�V�HQKDQFLQJ�WKH�UDWH�RI�PLWRVHV�DQG�LQFUHDVLQJ�
�broblast�numbers,�stimulate�collagen�and�elastin�
SURG�FWLRQ�� OHDGLQJ� WR� EHWWHU� UHHSLWKHOLDOLVDWLRQ��
VWLP�ODWH� PLFURFLUF�ODWLRQ� DQG� GLODWDWLRQ� RI� WKH�
FDSLOODULHV� DQG� QHRYDVF�ODULVDWLRQ� WR� LQFUHDVH�
WLVV�H�R[\JHQDWLRQ�� OLEHUDWH�PHGLDWRU� V�EVWDQFHV�
V�FK� DV�KLVWDPLQH�� VHURWRQLQ�DQG�EUDG\NLQ� LQ� WR�
in�uence� macrophages,� regenerate� lymphatic�
YHVVHOV�

1�PHUR�V� FDVH� UHSRUWV� DQG� FOLQLFDO� WULDOV�ZLWK�
K�PDQV� KDYH� VKRZQ� LPSUHVVLYH� ZR�QG� KHDOLQJ�
R�WFRPHV��VLQJ�///7��)�UWKHU�ZRUN�ZLWK�DQLPDOV�
KDV� DOVR� V�SSRUWHG� WKH� �VH� RI� ///7� WR� IDFLOLWDWH�
ZR�QG�KHDOLQJ�������7KH�H[DFW�PHFKDQLVP�E\�ZKLFK�
///7�IDFLOLWDWHV�ZR�QG�KHDOLQJ�LV�ODUJHO\��QNQRZQ��
+RZHYHU�� VHYHUDO� WKHRULHV�PD\� KHOS� H[SODLQ� WKH�
HQKDQFHG� ZR�QG� FRQWUDFWLRQ� REVHUYHG� KHUH�� ,Q�
vitro�studies�have�shown�an�increase�in��broblast�
SUROLIHUDWLRQ�DIWHU�WKHUDS\������V�JJHVWLQJ�WKDW�///7�
therapy�may�facilitate��broplasia�during�the�repair�
SKDVH�RI�WLVV�H�KHDOLQJ��3R�UUHD��6FKQHLGHU�HW�DO��
ZKR� UHSRUWHG� WKDW� ODVHU� LUUDGLDWLRQ� WUDQVIRUPV�
�broblasts� into� myo�broblasts.� Myo�broblasts�
DUH� GLUHFWO\� LQYROYHG� LQ� JUDQ�ODWLRQ� WLVV�H�
FRQWUDFWLRQ��DQG�LQFUHDVHG�Q�PEHUV�FR�OG�OHDG�WR�
facilitated� wound� contraction.� A� myo�broblast�
is� a� modi�ed� �broblast� with� ultrastructural� and�
functional� properties� of� �broblasts� and� muscle�

cells.� Cytoplasmic� �brils� of� actomyosin� allow�
for� contraction� of� myo�broblasts,� pulling� on� the�
ERUGHUV�RI�WKH�ZR�QG�DQG�UHG�FLQJ�WKH�VL]H�G�ULQJ�
WKH�UHSDLU�SKDVH�RI�VRIW�WLVV�H�KHDOLQJ����///7�PD\�
KDYH� FD�VHG� UHOHDVH� RI� WLVV�H�JURZWK� IDFWRUV� LQWR�
FLUF�ODWLRQ��ZKLFK�PD\�KDYH�DIIHFWHG�V�UUR�QGLQJ�
WLVV�HV�RU�HQWLUH�V\VWHPV��,QGLUHFW�KHDOLQJ�FR�OG�EH�
a�very�bene�cial�effect�of�this�modality�in�treating�
WLVV�H�GDPDJH�RI�ODUJH�VL]H�RU�DW�P�OWLSOH�ORFDWLRQV��
,W�PLJKW�DOVR�V�JJHVW�WKDW�GHHSHU�WLVV�HV�FR�OG�EH�
DIIHFWHG�E\�OLJKW�WKHUDS\�

&21&/86,21

7KH�///7�LV�DQ�HIIHFWLYH�WUHDWPHQW�IRU�HQKDQFLQJ�
ZR�QG� KHDOLQJ� RI� VHFRQG�GHJUHH� E�UQV�� ,Q� WKLV�
VW�G\�ZH�VKRZHG�WKDW�///7�FDQ�EH��VHG�WR�IDFLOLWDWH�
ZR�QG�KHDOLQJ�LQ�E�UQ�ZR�QGV�

5()(5(1&(6

��� *�SWD� -/�� 0DNKLMD� /.�� %DMDM� 63�� 1DWLRQDO�
SURJUDPPH�IRU�SUHYHQWLRQ�RI�E�UQ�LQM�ULHV��,QGLDQ�
MR�UQDO�RI�SODVWLF�V�UJHU\�������6HS����6�SSO���6��

��� 0LVUD�� HW� DO�� )DFLDO� E�UQ� VFDUV�SV\FKRORJ\� DQG�
T�DOLW\�RI�OLIH��,QGLDQ�-R�UQDO�RI�%�UQV�������'HF��
������������

��� 6DUDEKDL�6��7LZDUL�9.��*RHO����*�SWD�/&��:R�QG�
+HDOLQJ�LQ�%�UQV��,Q��6DUDEKDL�6��HGLWRU��3ULQFLSOHV�
DQG�3UDFWLFH�RI�%�UQ�&DUH��'HOKL��-D\SHH�����������
���

��� .ZDQ� 3�� 'HVPR�OLHUH���� 7UHGJHW� ((��0ROHF�ODU�
DQG�&HOO�ODU� EDVLV� RI� +\SHUWURSKLF� 6FDUULQJ�� ,Q��
+HUQGRQ� '1�� HGLWRU�� 7RWDO� %�UQ� &DUH�� �WK� HG��
(GLQE�UJK��(OVHYLHU����������������

��� 0F/D�JKOLQ��%UDQVNL�/.��1RUE�U\�:%��%DFKH�6(��
HW��DO��/DVHU�IRU�%�UQ�6FDU�7UHDWPHQW��,Q��+HUQGRQ�
'1�� HGLWRU�� 7RWDO� %�UQ�&DUH�� �WK� HG��(GLQE�UJK��
(OVHYLHU����������������

��� 3DUUHWW�%0��'RQHODQ�0%��3�OVHG�G\H�ODVHU�LQ�E�UQ�
VFDUV�� F�UUHQW� FRQFHSWV� DQG� I�W�UH� GLUHFWLRQV��
%�UQV�������������������

��� &KLWWRULD� 5�.��� .�PDU� 6�+�� ������� /RZ�/HYHO�
/DVHU� 7KHUDS\� �///7�� LQ� :R�QG� +HDOLQJ�� ,Q��
5HFHQW�&OLQLFDO�7HFKQLT�HV��5HV�OWV��DQG�5HVHDUFK�
LQ�:R�QGV��6SULQJHU��������&KDP�

��� 0HVWHU�(��+D]D\�/�� )HQ\R�0��.HUWpV]� ,�� 7RWK�1��
-jUjQ\L�=�HW�DO��7KH�ELRVWLP�ODWLQJ�HIIHFW�RI� ODVHU�
EHDP��,Q��:DLGHOLFK�:��HGLWRU��2SWRHOHFWURQLFV�LQ�
0HGLFLQH��%HUOLQ��6SULQJHU����������������

��� 3RVWHQ� :�� :URQH� '��� 'RYHU� -6�� �UQGW� .���
6LODS�QW� 6�� �ODP� 0�� /RZ�OHYHO� ODVHU� WKHUDS\�
for� wound� healing:� mechanism� and� ef�cacy.�
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'HUPDWRO�6�UJ�������0DU����������������

���� )DULYDU� 6�� 0DOHNVKDKDEL� 7�� 6KLDUL� 5�� %LRORJLFDO�
(IIHFWV�RI�/RZ�/HYHO�/DVHU�7KHUDS\��-�/DVHUV�0HG�
6FL�������VSULQJ������������

���� �QGUDGH� )��5RVDQD�&��0DQRHO� )�� (IIHFWV� RI� ORZ�

OHYHO� ODVHU� WKHUDS\� RQ�ZR�QG�KHDOLQJ�� 5HY�� &RO��
%UDV��&LU��������SU����������������

���� *DLGD�.��.ROOHU�5��,VOHU�&���\WHNLQ�2���ZDPL�0���
Meissl� G,� Frey�M.� Low� Level� Laser� Therapy—a�
FRQVHUYDWLYH� DSSURDFK� WR� WKH� E�UQ� VFDU�� %�UQV��
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