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ABSTRACT

Introduction. Facet joint, also known as zygapophyseal joint, is considered as an important structure to play role as 

RQH�RI�VRXUFH�RI�SDLQ�LQ�WKH�EDFN�WKDW�KDG�EHHQ�UHFRJQL]HG�VLQFH�¿IWK�GHFDGH�DJR��5DGLR�IUHTXHQF\�LV�RQH�RI�WUHDWPHQW�

PRGDOLW\�EDVHG�RQ�PLQLPDO�LQYDVLYH�WHFKQLTXH�IRU�EDFN�SDLQ�GXH�WR�SDWKRORJ\�RI�IDFHW�MRLQW��8QIRUWXQDWHO\��UDGLRIUH-

TXHQF\�GRHV�QRW�JLYH�SHUPDQHQW�UHVXOW��VR�LW�PXVW�EH�UHSHDWHG�LQ�FHUWDLQ�WLPH��7KH�UDGLRIUHTXHQF\�ZRUNV�E\�SURGXFLQJ�

KHDW�WKXV�LW�GHQHUYDWHV�QHUYH�DW�IDFHW�MRLQW��7KLV�KHDW�FDQ�DOVR�GHVWUR\�VXUURXQGLQJ�WLVVXHV��VXFK�DV�FDUWLODJH�RI�IDFHW�

MRLQW�WKDW�ZLOO�IXUWKHU�OHDG�WR�VRXUFH�RI�EDFN�SDLQ��7KH�SXUSRVH�RI�WKLV�UHVHDUFK�WR�HYDOXDWH�DQG�FRPSDUH�KLVWRORJ\�

FKDQJHV�RI�IDFHW�MRLQW�QHUYH�DQG�FDUWLODJH�RI�VKHHS�WKDW�SHUIRUPHG�UDGLRIUHTXHQF\�IRU�GLIIHUHQW�WLPH�DQG�H[SRVXUH�

Material and methods. 7KLV�LV�DQ�H[SHULPHQWDO�VWXG\�WKDW�XVHV�VL[�VKHHSV�DV�DQLPDO�WULDO�WHVW��5DGLRIUHTXHQF\�ZDV�

DSSOLHG�IRU����DQG�����VHFRQGV�IRU�LPPHGLDWH��WKUHH�DQG�VL[�ZHHNV��7RZDUGV�HXWKDQDVLD��WKHVH�VKHHS�ZHUH�JLYHQ�JRRG�

FDUH�DQG�REVHUYHG�IRU�WKH�HIIHFW�RI�UDGLRIUHTXHQF\��$IWHU�VL[�ZHHNV��WKHVH�VKHHS�ZHUH�SHUIRUPHG�HXWKDQDVLD�WKHQ�ZDV�

HYDOXDWHG�KLVWRORJLFDOO\�XVLQJ�QHXURSDWKRORJ\�VFRUH�IRU�WKH�QHUYH�DQG�PRGL¿HG�PDQNLQV�VFRUH�IRU�WKH�FDUWLODJH�

Results. 7KLV�H[SHULPHQWDO�VWXG\�VKRZHG� WKDW�QHXURSDWKRORJ\�VFRUH�GLIIHUHG�VLJQL¿FDQWO\�EHWZHHQ�JURXSV�EXW� IRU�

PRGL¿HG�PDQNLQ�VFRUH��QR�GLIIHUHQFH�ZDV�IRXQG��%HVLGHV��WKHUH�LV�QR�QHJDWLYH�HIIHFW�RI�UDGLRIUHTXHQF\�WR�VL[�VKHHSV�

VXFK�DV�LQIHFWLRQ�DQG�SDUDO\VLV�RI�H[WUHPLW\�� 

Conclusions. 5DGLRIUHTXHQF\�GRHV�QRW�JLYH�ULVH�LQ�LQIHFWLRQ��SDUDO\VLV�RI�H[WUHPLW\�DQG�GHDWK�HLWKHU�IRU�H[SRVXUH����

DQG�����VHFRQGV�FOLQLFDOO\��5DGLRIUHTXHQF\�GRHV�QRW�LQÀXHQFH�IDFHW�MRLQW�FDUWLODJH��RQO\�QHUYH�KLVWRORJLFDOO\�
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Evaluation of Histologic Changes of Facet Joint Cartilage and Nerve at the Sheep 

Postradiofrequency 60 and 120 Seconds 

after Exposure for Immediate, Three and Six Weeks
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ABSTRAK

Pendahuluan. 6HQGL�IDFHW��GLNHQDO�MXJD�VHEDJDL�VHQGL�]\JDSRSK\VHDO��PHUXSDNDQ�VWUXNWXU�\DQJ�VDQJDW�SHQWLQJ�VH�

EDJDL�VXPEHU�Q\HUL�WXODQJ�EHODNDQJ�\DQJ�VXGDK�GLNHQDO�VHMDN�OLPD�GHFDGH�\DQJ�ODOX��5DGLR�IUHTXHQF\�DGDODK�VDODK�

VDWX�PRGDOLWDV�WHUDSL�\DQJ�EHUGDVDUNDQ�WHNQLN�PLQLPDO�LQYDVLYH�XQWXN�Q\HUL�WXODQJ�EHODNDQJ�DNLEDW�SDWRORJL�SDGD�

VHQGL�IDFHW��.HUMD�UDGLR�IUHTXHQF\�DGDODK�PHQJKDVLONDQ�SDQDV�\DQJ�DNDQ�PHQGHQHUYDVL�VDUDI�SDGD�VHQGL�IDFHW��7HWDSL�

SDQDV�WHUVHEXW�GDSDW�PHUXVDN�MDULQJDQ�VHNLWDUQ\D�VHSHUWL�NDUWLODJR�VHQGL�IDFHW�\DQJ�MXVWUX�PHQ\HEDENDQ�Q\HUL�SDGD�

WXODQJ�EHODNDQJ�7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�PHQJHYDOXDVL�GDQ�PHPEDQGLQJNDQ�SHUXEDKDQ�KLVWRORJL�VHQGL�IDFHW�GDQ�

VDUDI�SDGD�GRPED�\DQJ�GLODNXNDQ�UDGLR�IUHTXHQF\�GHQJDQ�SHPDSDUDQ�GDQ�ODPD�ZDNWX�SHQJDPDWDQ�\DQJ��EHUEHGD�

Bahan dan cara kerja. 3HQHOLWDQ�HNSHULPHQWDO�LQL�PHQJJXQDNDQ�HQDP�GRPED�VHEDJDL�KHZDQ�XML�FRED��5DGLR�IUH�

TXHQF\�GLEHULNDQ����GDQ�����GHWLN�XQWXN�ZDNWX�SHQJDPDWDQ�VHNHWLND��WLJD�GDQ�HQDP�PLQJJX��0HQMHODQJ�HXWKDQDVLD��

GRPED�GLEHULNDQ�SHUDZDWDQ�\DQJ�EDLN�GDQ�GLDPDWL�HIHN�GDUL�UDGLR�IUHTXHQF\��6HWHODK�HQDP�PLQJJX��GRPED�WHUVHEXW�

GLODNXNDQ�HXWKDQDVLD�\DQJ�NHPXGLDQ�GLHYDOXDVL�VHFDUD�KLVWRORJL�ROHK�VDWX�RUDQJ�VWDI�KLVWRORJL�IDNXOWDV�NHGRNWHUDQ�

8QLYHUVLWDV�,QGRQHVLD��PHQJJXQDNDQ�VNRULQJ�QHXURSDWKRORJ\�\DQJ�GLPRGL¿NDVL�XQWXN�VDUDI�GDQ�PDQNLQV�\DQJ�GL�

PRGL¿NDVL�XQWXN�NDUWLODJR�

Hasil. 3HQHOLWLDQ�HNVSHULPHQWDO�LQL�PHQXQMXNNDQ�WHUGDSDW�SHUEHGDDQ�\DQJ�EHUPDNQD�XQWXN�VNRULQJ�QHXURSDWKRORJ\�

PRGL¿NDVL�WHWDSL�WLGDN�WHUGDSDW�SHUEHGDDQ�VDPD�VHNDOL�SDGD�VNRULQJ�PDQNLQV�PRGL¿NDVL��6HODLQ�LWX�WLGDN�WHUGDSDW�

HIHN�VDPSLQJ�\DQJ�PHUXJLNDQ�SDGD�GRPED�VHSHUWL�LQIHNVL�GDQ�SDUDOLVLV�HNVWUHPLWDV�

Kesimpulan. 5DGLRIUHTXHQF\�WLGDN�PHQJDNLEDWNDQ�LQIHNVL��SDUDOLVLV�HNVWUHPLWDV�GDQ�NHPDWLDQ�SDGD�SHPDSDUDQ����

GDQ�����GHWLN�VHFDUD�NOLQLV��5DGLRIUHTXHQF\�WLGDN�PHPSHQJDUXKL�NDUWLODJR�VHQGL�IDFHW��KDQ\D�PHPSHQJDUXKL�VDUDI�

VHFDUD�KLVWRORJL�

Kata kunci : VHQGL�IDFHW��VHQGL�]\JDSRSK\VHDO��UDGLRIHTXHQF\��VNRU�QHXURSDWKRORJ\��VNRU�PDQNLQV

Evaluasi Perubahan Histologi Kartilago Sendi Facet dan Saraf Pada Domba 

Post-radiorequency 60 dan 120 Detik 

pada Pengamatan Seketika, Minggu Ketiga dan Keenam

Pendahuluan

1\HUL�WXODQJ�EHODNDQJ�EDZDK�DWDX�\DQJ�VHULQJ�NDOL�NLWD�

GHQJDU� low back pain�/%3��DGDODK�VXDWX�JHMDOD��EXNDQ�

VXDWX� SHQ\DNLW�� \DQJ� GDVDU� NHODLQDQQ\D� GDSDW� EHUDVDO�

GDUL�VWUXNWXU�GDODP�PDXSXQ�OXDU�WXODQJ�EHODNDQJ��7XMXK�

SXOXK�VDPSDL�����GDUL�VXDWX�SRSXODVL�SHUQDK�PHQJDOD�

PLQ\D�VHODPD�KLGXS��/%3�VDODK�VDWX�SHQ\HEDE�WHUVHULQJ�

PHPEDWDVL� DNWLYLWDV� GHZDVD� PXGD� NXUDQJ� GDUL� ��� WD�

KXQ����

6HQGL�IDFHW�DWDX�GLNHQDO� MXJD�VHEDJDL� facet joint()-��

DWDX� zygapophyseal joint� DGDODK� VHQGL� V\QRYLDO� \DQJ�

GLEHQWXN�ROHK�DUWLNXODVL�SURVHVXV�DUWLNXODULV�LQIHULRU�GHQ�

JDQ�SURVHVXV�DUWLNXODULV�VXSHULRU�YHUWHEUD�GLEDZDKQ\D����

3HQDWDODNVDQDDQ�/%3�GLDZDOL�VHFDUD�NRQVHUYDWLI�GDQ�

GLEDJL�DWDV���LQWHUYHQVL��\DNQL�LQWHUYHQVL�DZDO�GDQ�LQWHU�

YHQVL�NHPXGLDQ��5DGLRIUHTXHQF\�5)���PHUXSDNDQ�VDODK�

VDWX�SLOLKDQ�WHUDSL�later intervention��5)�DGDODK�WLQGDNDQ�

minimal invasive�GHQJDQ�PHQXVXNNDQ�probe�VHFDUD�ORNDO�

NH�GDHUDK�)-�XQWXN�PHUXVDN�VHUDW�DIHUHQ�VHKLQJJD�WHUMDGL�

GHQHUYDVL�FDEDQJ�PHGLDO�GDUL�UDPXV�GRUVDO�VDUDI�VSLQDO��

'HQHUYDVL�VDUDI�DIHUHQ�SDGD�WXODQJ�EHODNDQJ�SHUWDPD�

NDOL�GLSHUNHQDONDQ�ROHK�6K\UPH�5HHV�SDGD� WDKXQ������

\DNQL�PHQJJXQDNDQ�SLVDX�NHFLO�VHFDUD�SHUNXWDQHXV��.H�

PXGLDQ�GLPRGL¿NDVL�ROHK�GU��1RUPDQ�&��6KHDO\����

%HUEDJDL�SHQHOLWLDQ�WHODK�GLODNXNDQ�XQWXN�PHQGDSDW�

NDQ� KDVLO� GHQHUYDVL� \DQJ� HIHNWLI� DQWDUD� ODLQ� VXKX� LGHDO�

���+LVWRORJLF�FKDQJHV�DIWHU�UDGLRIUHTXHQF\



5)�DGDODK�����&��/DPD�SHPEHULDQ�5)�DQWDUD���VDPSDL�

��� GHWLN� PHQJDNLEDWNDQ� OHVL� \DQJ� OXDV� SDGD� MDULQJDQ�

GLEDQGLQJNDQ�GL�DWDV����GHWLN������7XMXDQ�GDUL�5)�DGDODK�

WHUFDSDLQ\D�GHQHUYDVL�VDUDI�\DQJ�WRWDO�GDQ�SHUPDQHQ�VH�

KLQJJD�WLGDN�DGD�ODJL�UDVD�Q\HUL�\DQJ�GLWUDQVPLVLNDQ�ROHK�

VDUDI�WHUVHEXW����

3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN� PHQGDSDWNDQ� JDP�

EDUDQ�NOLQLV�GDQ�KLVWRORJL�VDUDI�FDEDQJ�PHGLDO�GDUL�UDPXV�

GRUVDO�VDUDI�VSLQDO�VHUWD�WXODQJ�UDZDQ�KLDOLQ�SDGD�VHQGL�

IDFHW�\DQJ�GLODNXNDQ�5)�GHQJDQ�ODPD�SHPDSDUDQ�VHODPD�

���GDQ�����GHWLN�GDQ�MXJD�PDVD�SHQJDPDWDQ��

Bahan dan cara kerja

'HVDLQ� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� DGDODK� VWXGL� H[SHUL�

PHQWDO�\DNQL�PHPEDQGLQJNDQ�JDPEDUDQ�NOLQLV�GDQ�KLV�

WRORJ\�PDVD�SHQJDPDWDQ�VHNHWLND��WLJD�PLQJJX�GDQ�HQDP�

PLQJJX�SDVFD�SHPDSDUDQ�5)�VHODPD����GDQ�����GHWLN�

� .ULWHULD� LQNOXVL�SHQHOLWLDQ�DGDODK�GRPED� MDQWDQ�

\DQJ�EHUXVLD�DQWDUD������EXODQ�GHQJDQ�EHUDW�DQWDUD�������

NJ��'RPED�\DQJ�VDNLW�GLHNVNOXVL�GDUL�SHQHOLWLDQ��%HVDU�

VDPSHO� GLSHUROHK� GHQJDQ�PHQJJXQDNDQ� UXPXV�)HGHUHU�

VHKLQJJD�GLEXWXKNDQ�����HNRU�KHZDQ�FRED��

'LODNXNDQ�SHQHQWXDQ�NHORPSRN�SHQHOLWLDQ�\DQJ� WHU�

GLUL�DWDV�NHORPSRN�7KRUDNDO����VHEDJDL�NHORPSRN�NRQ�

WURO��NHORPSRN�7KRUDNDO����GDQ�OXPEDO���VLVL�NLUL�NHORP�

SRN�LQWHUYHQVL�5)����GHWLN�GDQ�����GHWLN�VHUWD�REVHUYDVL�

��PLQJJX��VLVL�NDQDQ�VHEDJDL�VKDP�SURVHGXU�WXODQJ�EH�

ODNDQJ� GLWXVXN� ROHK� SUREH� QDPXQ� WLGDN� GLDOLUNDQ� 5)���

/XPEDO� ���� VLVL� NLUL� NHORPSRN�GLLQWHUYHQVL�5)���� GDQ�

����GHWLN�VHUWD�GLREVHUYDVL���PLQJJX��VLVL�NDQDQ�VHEDJDL�

VKDP�SURVHGXU�� /XPEDO� ���� VLVL� NLUL� NHORPSRN� GLLQWHU�

YHQVL�5)����GDQ�����GHWLN�VHUWD�REVHUYDVL�VHNHWLND��VLVL�

NDQDQ� VHEDJDL� VKDP� SURVHGXU�� 7LQGDNDQ� 5)� GLODNXNDQ�

GL�UXDQJ�RSHUDVL�UXPDK�VDNLW�KHZDQ��6HEHOXP�GLODNXNDQ�

5)�GRPED�GLEHULNDQ�REDW�VHGDVL�VHFDUD�LQWUDYHQD�GHQJDQ�

SHUEDQGLQJDQ�NHWDPLQ���V\OD]LQ� ������'RPED�GLOHWDNNDQ�

GDODP�SRVLVL�SURQDVL�GL�DWDV�PHMD�RSHUDVL�ODOX�GLODNXNDQ�D�

GDQ�DQWLVHSVLV��'LODNXNDQ�LGHQWL¿NDVL�OHYHO�GHQJDQ�EDQ�

WXDQ�F�DUP��(OHNWURGH�GLWXVXN�VHFDUD�SHUNXWDQHXV�GHQJDQ�

ODQGPDUN�DNVLOD�GDUL�SURVHVXV�WUDQYHUVXV��/RNDVL�SHQXVX�

NDQ�GLOLKDW�NHPEDOL�GHQJDQ�F�DUP��NHPXGLDQ�GLODQMXWNDQ�

GHQJDQ�VWLPXODVL�VDUDI�VHQVRULN�PHQJJXQDNDQ�IUHNZHQVL�

���+]��7HJDQJDQ�GLEHULNDQ�GDUL���9�VDPSDL�����9��ELOD�

WHJDQJDQ�����9�WLPEXO�NHGXWDQ�PHQXQMXNNDQ�ORNDVL�WHU�

ODOX�GDODP�SDGD�GRUVDO�URRW�JDQJOLD���%LOD�GL�DWDV�����9�

WLPEXO�NHGXWDQ�DWDX�JHUDNDQ�SDGD�HNWUHPLWDV�PHQXQMXN�

NDQ�WHUNHQD�UDPXV�YHQWUDO��7HJDQJDQ�\DQJ�GLDQJJDS�PH�

ZDNLOL�GDHUDK�\DQJ�GLSHUVDUD¿�ROHK�FDEDQJ�PHGLDO�UDPXV�

GRUVDO�DGDODK���������9��%LOD�VXGDK�WHSDW��VLVL�\DQJ�NLUL�

GLEHULNDQ�DOLUDQ�5)��VHGDQJNDQ�VLVL�\DQJ�NDQDQ�WLGDN�GL�

EHULNDQ� DOLUDQ�5)�� 6HWHODK� VHOHVDL� WLQGDNDQ�5)�� GRPED�

GLOHWDNNDQ�NHPEDOL�NH�NDQGDQJ�UXDQJ�SHUDZDWDQ��'RPED�

PHQGDSDWNDQ� DPR[LOLQ��[����PJ� VHODPD���KDUL� VHFDUD�

LQWUDYHQD� GDQ� SHUDZDWDQ� \DQJ� VHVXDL� GHQJDQ� SURVHGXU��

5)�GLODNXNDQ�SHUWDPD�NDOL� XQWXN�NHORPSRN���PLQJJX��

��PLQJJX� NHPXGLDQ� XQWXN� NHORPSRN� ��PLQJJX�� GDQ� ��

PLQJJX�NHPXGLDQ�ODJL�XQWXN�NHORPSRN�VHNHWLND��6HODPD�

GL�NDQGDQJ�UXDQJ�SHUDZDWDQ��GRPED�GLREVHUYDVL�DSDNDK�

DGD� LQIHNVL� DWDX� JDQJJXDQ�PRWRULV� ROHK� GRNWHU� KHZDQ��

6HWHODK�5)��XQWXN�VHPXD�NHORPSRN�SHQHOLWLDQ�GLHXWDQD�

VLD�GHQJDQ� WHNQLN�SHUIXVL��'RPED�NHPEDOL�GLVHGDVL� VH�

FDUD� LQWUDYHQD�GHQJDQ�NHWDPLQ� �� V\OD]LQ� ������'RPED�

GLSRVLVLNDQ�PLULQJ��LQVLVL�ORQJLWXGLQDO�SDGD�OHKHU�VHSDQ�

MDQJ��FP�XQWXN�PHQFDUL�DUWHUL�NDURWLV��$UWHUL�NDURWLV�GL�

LQVLVL�VHFDUD�ORQJLWXGLQDO�VHSDQMDQJ���FP��VLVL�\DQJ�SURN�

VLPDO�GLLNDW��VLVL�GLVWDO�GLPDVXNNDQ�NDQXO�VHKLQJJD�GDUDK�

NHOXDU�PHODOXL�NDQXO��%XIIHU�IRUPDOLQ�����GLLQMHNVLNDQ�

PHODOXL�NDQXO�GHQJDQ�EDQWXDQ�WHNDQDQ����PP+J�NXUDQJ�

OHELK�VHEDQ\DN���OLWHU�VDPSDL�VHOXUXK�WXEXK�GRPED�NDNX��

'RPED� NHPXGLDQ� GLGLDPNDQ� VHODPD� NXUDQJ� OHELK� ���

MDP��.HHVRNDQQ\D�MDULQJDQ�NHORPSRN�SHQHOLWLDQ�GLDPELO�

GHQJDQ�FDUD�PHPLVDKNDQ�NHSDOD�GRPED�GDUL�EDGDQQ\D��

ODOX�GLSRWRQJ�WUDQVYHUVDO�GHQJDQ�EDWDV�NUDQLDO�GLVNXV�LQ�

WHUYHUWHEUDOLV�7KRUDNDO�������GDQ�NDXGDO�VDPSDL� IHPXU�

GRPED��6HWHODK�LWX�WXODQJ�EHODNDQJ�GRPED�GLEHODK�GHQ�

JDQ�JHUJDML� VHFDUD� ORQJLWXGLQDO��6DPSHO� MDULQJDQ�GLEHUL�

ODEHO� XQWXN� LQIRUPDVL� XUXWDQ� GDQ� VLVL� GRPED�� -DULQJDQ�

WHUVHEXW�NHPXGLDQ�GLUHQGDP�NH�GDODP�ZDGDK�\DQJ�EHULVL�

IRUPDOLQ� \DQJ� XQWXN� VHODQMXWQ\D� GL� SURVHV� SHPEXDWDQ�

SUHSDUDW�KLVWRORJL��

3HQJXNXUDQ� GLODNXNDQ� GHQJDQ� PHQLODL� SDUDPDWHU�

���7KH�-RXUQDO�RI�,QGRQHVLDQ�2UWKRSDHGLF��9ROXPH�����1XPEHU����'HFHPEHU�����



NOLQLV�WDEHO�����skoring KLVWRORJLV�WXODQJ�UDZDQ�WDEHO�����

GDQ�skoring KLVWRORJLV�VDUDI�WDEHO����

Hasil

*DPEDUDQ�NOLQLV�GRPED�NHORPSRN�NRQWURO�GDQ�LQWHUYHQVL�

5)�EDLN����PDXSXQ�����GHWLN�PHQXQMXNNDQ�WLGDN�DGDQ\D�

LQIHNVL� GDQ� JDQJJXDQ� PRWRULN�� +DO� LQL� PHQFHUPLQNDQ�

WLGDN�DGD�SHUEHGDDQ�NOLQLV�EDLN�NRQWURO�GHQJDQ�WLQGDNDQ�

5)�GDQ�WLQGDNDQ�5)����GHWLN�GHQJDQ�5)�����GHWLN�

'DWD�GDUL�GDUL�WDEHO���PHQXQMXNNDQ�EDKZD�NHORPSRN�

NRQWURO�PHPEHULNDQ�QLODL�VFRULQJ����GHQJDQ�6'����3DGD�

NHORPSRN�LQWHUYHQVL�5)����GDQ�����GHWLN�GDQ�REVHUYDVL�

VHNHWLND�GLGDSDWNDQ�SHUEHGDDQ�QLODL�VNRULQJ�\DQJ� WLGDN�

EHJLWX� MDXK� GLEDQGLQJNDQ� GHQJDQ� NRQWURO� EHJLWX� MXJD�

DQWDUD�5)����GDQ�����GHWLN�VHKLQJJD�GLNODVL¿NDVLNDQ�VH�

EDJDL�WLGDN�UXVDN��3DGD�NHORPSRN�5)����GHWLN�REVHUYDVL�

WLJD�PLQJJX�GLGDSDWNDQ�NHUXVDNDQ�ULQJDQ�MDULQJDQ�VDUDI��

3DGD�NHORPSRN�5)�����GHWLN�REVHUYDVL�WLJD�PLQJJX�GDQ�

5)� ��� GHWLN� REVHUYDVL� HQDP� PLQJJX� GLGDSDWNDQ� QLODL�

VFRULQJ�\DQJ� UHQGDK�GDQ�GLNODVL¿NDVLNDQ�VHEDJDL�NHUX�

VDNDQ� VHGDQJ� MDULQJDQ� VDUDI�� .HORPSRN� 5)� ���� GHWLN�

REVHUYDVL�HQDP�PLQJJX�PHQXQMXNNDQ�QLODL�VFRULQJ�\DQJ�

SDOLQJ�UHQGDK�GDQ�GLNODVL¿NDVLNDQ�VHEDJDL�NHUXVDNDQ�MDU�

LQJDQ�EHUDW�

'DWD�GDUL� WDEHO���PHQXQMXNNDQ�UHUDWD�NHORPSRN�5)�

���PHPEHULNDQ�KDVLO�\DQJ�WLGDN�EHUEHGD�GHQJDQ�5)�����

GHWLN�SDGD�REVHUYDVL�VHNHWLND��.HORPSRN�5)����PHQXQ�

MXNNDQ�SHUEHGDDQ�WHUKDGDS�5)�����GHWLN�EDLN�REVHUYDVL�

WLJD�PDXSXQ�HQDP�PLQJJX� �.HORPSRN�5)����GDQ�����

GHWLN�PHQXQMXNNDQ�WHUMDGL�SHQXUXQDQ�scoring�GDUL�VHNH�

WLND� WHUKDGDS� WLJD�PLQJJX�� WLJD�PLQJJX� WHUKDGDS� HQDP�

PLQJJX�GDQ�VHNHWLND�WHUKDGDS�HQDP�PLQJJX�

7DEHO���PHQXQMXNNDQ�XML�VWDWLVWLN�PDVLQJ�PDVLQJ�IDN�

WRU�VHFDUD�EHUGLUL�VHQGLUL��3DGD�IDNWRU�SHQHQWX�ODPD�WLQ�

GDNDQ�5)�GLODNXNDQ�XML�VWDWLVWLN�GHQJDQ�Mann-Whitney 

5DQNLQJ� GLGDSDWNDQ� QLODL� S ������ \DQJ� DUWLQ\D� VHFDUD�

VWDWLVWLN� WLGDN� EHUPDNQD�� NHPXQJNLQDQ�PDVLK� DGD� SHQ�

JDUXK� DWDX� LQWHUDNVL� GHQJDQ� IDNWRU� PDVD� SHQJDPDWDQ��

1DPXQ� QLODL� S����� PDND� SHUOX� GLODNXNDQ� XML� VWDWLVWLN��

OHELK�ODQMXW�XQWXN�PHQJKLODQJNDQ�SHQJDUXK�DWDX�LQWHUDN�

VL�GHQJDQ�IDNWRU�PDVD�SHQJDPDWDQ��)DNWRU�SHQHQWX�PDVD�

7DUORY� .OLQLV

JUDGH��

JUDGH��

JUDGH��

JUDGH��

3DUDSOHJL

7HUGDSDW�VHGLNLW�JHUDNDQ�DWDX�JHUDNDQ�\DQJ�

WLGDN�SHQWLQJ

'DSDW�EHUGLUL�GHQJDQ�NH�HPSDW�WXQJNDL

'DSDW�EHUMDODQ�

Parameter Skoring

0 1 2 3

6HUDW�VDUDI��MXPODK�

VHUDW�VDUDI�WHUKDGDS�

OXDV�ODSDQJ�SDQ�

GDQJ�

(QGRQHXULXP�

�HQGRQHXULXP�

XWXK�WHUKDGDS�OXDV�

ODSDQJ�SDQGDQJ�

/XDV���GHUDMDW�¿EUR�

VLV�GDODP�EHUNDV�

VDUDI

(GHPD�MDULQJDQ�

VDUDI

-XPODK�VHO�UDGDQJ

�����

����

!���

DGD

DGD�

���

���

���

���

���

���

WLGDN

WLGDN

������

������

������

!���

!���

����

Tabel 1. Parameter gangguan motorik14

Parameter

Struktur sendi

1RUPDO �

,UHJXODULWDV�SHUPXNDDQ �

5XVDN�ULQJDQ��!���� 2

5XVDN�VHGDQJ��������� 1

5XVDN�EHUDW������� �

Sel

1RUPDO 2

'LIXV�KLSHUVHOXODU 1

+LSRVHOXODU �

Integritas

,QWDN 1

7LGDN �

Degenerasi

$GD 1

7LGDN�DGD �

QRUPDO�������UXVDN�ULQJDQ�������UXVDN�VHGDQJ�������UXVDN�EH�

UDW�����

Tabel 2. Parameter jaringan tulang rawan (original 

Mankin score)15

Tabel 3. Parameter jaringan saraf9

���+LVWRORJLF�FKDQJHV�DIWHU�UDGLRIUHTXHQF\



'RPED .RQWURO

,QWHUYHQVL�5)

VHNHWLND

5)���¶

VHNHWLND

5)����¶

0LQJJX��

5)���¶

0LQJJX��

5)����¶

0LQJJX��

5)���¶

0LQJJX��

5)����¶

1 11 �� �� � � � 2

2 11 �� �� � � � 2

� 11 �� �� � � � 1

� 11 �� � � � � 1

� 11 � � � � � 1

� 11 �� �� � � � 2

Tabel 4. Skoring histology saraf kelompok kontrol dan intervensi RF

5) :DNWX 5HUDWD SD

��¶ 6HNHWLND

7LJD�PLQJJX

(QDP�PLQJJX

����

����

����

�����

�����

�����

���¶ 6HNHWLND

7LJD�PLQJJX

(QDP�PLQJJX

����

���

���

�����

�����

�����

Tabel 5. Nilai rerata dan SD skor histologi lama pema-

paran RF terhadap masa pengamatan

)DNWRU�SHQHQWX 1 0HDQ SD 1LODL�S

/DPD�WLQGDNDQ�5)���

���������GHWLN

����������GHWLN

��

��

����

����

����

����

�����

0DVD�SHQJDPDWDQ

������6HJHUD

��������PLQJJX

��������PLQJJX

12

12

12

����

����

����

����

����

����

�����

Tabel 6. Nilai total rerata, SD dan uji statistik skor his-

tologi menurut lama RF dan masa pengamatan

SHQJDPDWDQ� PHQJJXQDNDQ� XML� VWDWLVWLN� Kruskal-Wallis 

5DQNLQJ� GLGDSDWNDQ� QLODL� S ������ \DQJ� DUWLQ\D� VHFDUD�

VWDWLVWLN� EHUPDNQD� ZDODXSXQ� NHPXQJNLQDQ� PDVLK� DGD�

SHQJDUXK�GDUL�IDNWRU�ODPD�WLQGDNDQ�5)��6HKLQJJD�GLSHU�

OXNDQ�XML�VWDWLVWLN�OHELK�ODQMXW�\DNQL�PHQJJXQDNDQ�$QRYD�

2-way��'DUL�WDEHO����GHVNULSVL�QLODL�UHUDWD�VNRU�KLVWRORJL�

PHQXUXW� ODPD�5)� GDQ�PDVD� SHQJDPDWDQ� GDSDW� GLYLVX�

DOLVDVLNDQ�PHQMDGL�ER[SORW�VHSHUWL�JDPEDU��D�GDQ��E�GL�

EDZDK�LQL�

3DGD� WDEHO� �� \DNQL� XML� VWDWLVWLN� OHELK� ODQMXW� GHQJDQ�

$QRYD� ��ZD\� PHQXQMXNNDQ� � IDNWRU� SHQHQWX� ODPD� 5)�

DQWDUD� ���GDQ�����GHWLN� EHUPDNQD�NDUHQD�QLODL� S �����

\DQJ�DUWLQ\D�VHFDUD�VWDWLVWLN�EHUPDNQD��%HJLWX�MXJD�GHQ�

JDQ� IDNWRU�SHQHQWX�PDVD�SHQJDPDWDQ�\DQJ�XML� VWDWLVWLN�

VHEHOXPQ\D�EHUPDNQD��SDGD�XML�VWDWLVWLN�OHELK�ODQMXW�VH�

FDUD�VWDWLVWLN�EHUPDNQD�GLPDQD�QLODL�S�VHWHODK�SHQJDUXK�

IDNWRU� SHQHQWX� ODPD� 5)� GLKLODQJNDQ� WHWDS� ������ ,QWHU�

DNVL�DQWDUD�ODPD�5)�GHQJDQ�PDVD�SHQJDPDWDQ�GLGDSDW�

NDQ�QLODL�S �����\DQJ�DUWLQ\D�VHFDUD�VWDWLVWLN�EHUPDNQD��

'DUL�WDEHO���GDSDW�GLYLVXDOLVDVLNDQ�GDODP�ER[SORW�VHSHUWL�

JDPEDU��F�

7DEHO� ��PHQXQMXNNDQ� WHUGDSDW� SHUEHGDDQ� \DQJ� EHU�

PDNQD� GDUL� PDVLQJ�PDVLQJ� NHORPSRN� GDQ� SHUEHGDDQ�

DQWDU�NHORPSRN��

6HGDQJNDQ�XQWXN�VHQGL�IDFHW�EDLN�NHORPSRN�FRQWURO�

PDXSXQ�LQWHUYHQVL�5)����GDQ�����GHWLN�EDLN�SHQJDPD�

WDQ�VHNHWLND��WLJD�GDQ�HQDP�PLQJJX�WLGDN�PHQXQMXNNDQ�

DGDQ\D�SHUXEDKDQ� VNRULQJ��\DNQL����+DO� LQL�PHQXQMXN�

NDQ� WLGDN�DGDQ\D�SHUEHGDDQ�NHORPSRN�NRQWURO�PDXSXQ�

LQWHUYHQVL�5)��

Diskusi

6HQGL�IDFHW�VHEDJDL�VDODK�VDWX�VXPEHU�Q\HUL�SDGD�WXODQJ�

EHODNDQJ�VXGDK�GLNHWDKXL�VHMDN� ODPD��'DQ�5)�PHUXSD�

NDQ�VDODK�VDWX�PRGDOLWDV�WHUDSL�SHQDQJDQDQ�Q\HUL�WXODQJ�

EHODNDQJ� \DQJ� PHPEHULNDQ� GDPSDN� SRVLWLI�� %DQ\DN�

NDVXV�Q\HUL� WXODQJ�EHODNDQJ�DNLEDW�SDWRORJL�SDGD�VHQGL�

IDFHW�EDLN�FHUYLFDO��WKRUDFDO�GDQ�OXPEDO�PHPEHULNDQ�UH�

VSRQ�\DQJ�EDLN�GHQJDQ�5)��+DO�LQL�WHUJDPEDU�GDODP�QLODL�

VNRU� \DQJ� GLJXQDNDQ� XQWXN�PHQJHYDOXDVL� Q\HUL� DQWDUD�

ODLQ� \DQJ� VHULQJ� GLJXQDNDQ� DGDODK� 9LVXDO� $QDODJXH�

Scale(9$6��GDQ�1XPHULFDO�5DWLQJ�6FDOH�156��PHQXUXQ�

GLEDQGLQJ�GHQJDQ�QLODL�VHEHOXP�5)������

'DUL� SHQHOLWLDQ�� 5)� GHQJDQ� VXKX� ���� &� GLGDSDWNDQ�

DGDQ\D� SURJUHVLYLWDV� GHJHQHUDVL� MDULQJDQ� VDUDI�� \DNQL�

PHQXUXQQ\D�VNRU�PDVD�SHQJDPDWDQ�SDVFD�5)�GDUL�VHNH�

���7KH�-RXUQDO�RI�,QGRQHVLDQ�2UWKRSDHGLF��9ROXPH�����1XPEHU����'HFHPEHU�����



*DPEDU���D��.RQWURO��E��6+$0�SURFHGXUH��F��5)�VHODPD����GHWLN�VHNHWLND��G��5)�VHODPD�����GHWLN�VHNHWLND��H��5)�VHODPD����

GHWLN�PLQJJX�,,,��I��5)�VHODPD�����GHWLN�PLQJJX�,,,��J��5)�VHODPD����GHWLN�PLQJJX�9,��K���5)�VHODPD�����GHWLN�PLQJJX�NH�HQDP

*DPEDU����%R[SORW�QLODL�UHUDWD�VNRU�KLVWRORJLV�PHQXUXW��D��ODPD�5)���E��PDVD�SHQJDPDWDQ���F��LQWHUDNVL�5)�GDQ�3HQJDPDWDQ

*DPEDU���D��.RQWURO��E��6+$0�SURFHGXUH��F��5)�VHODPD����GHWLN�VHNHWLND��G��5)�VHODPD�����GHWLN�VHNHWLND��H��5)�VHODPD����

GHWLN�PLQJJX�,,,��I��5)�VHODPD�����GHWLN�PLQJJX�,,,��J��5)�VHODPD����GHWLN�PLQJJX�9,��K���5)�VHODPD�����GHWLN�PLQJJX�NH�HQDP

WLND��WLJD�GDQ�HQDP�PLQJJX��3HUXEDKDQ�DQWDU�NHORPSRN�

MXJD�EHUPDNQD�VHFDUD�VWDWLVWLN��+DO�LQL�VHVXDL�GHQJDQ�VWXGL�

6PLWK�GNN�SDGD�WDKXQ������\DQJ�PHQJHYDOXDVL�MDULQJDQ�

VDUDI�SHULIHU�PHQJJXQDNDQ�DQMLQJ�VHEDJDL�KHZDQ�SHUFR�

EDDQ��3DGD�6WXGL�WHUVHEXW�MDULQJDQ�VDUDI�SHULIHU�PHQGD�

SDWNDQ�SHUODNXDQ�5)�GHQJDQ� VXKX�\DQJ�EHUEHGD�\DNQL�

����� ����� ����� ���� GDQ�����&�\DQJ�NHPXGLDQ�GLHYDOXDVL�

VHFDUD�KLVWRORJL��'DUL�VWXGL�WHUVHEXW�GLVLPSXONDQ�EDKZD�

NHUXVDNDQ� MDULQJDQ� VDUDI� \DQJ�PHQGDSDW� SHUODNXDQ�5)�

���&� GHQJDQ� 5)� ���� &� VHFDUD� KLVWRORJL� JDPEDUDQQ\D�

���+LVWRORJLF�FKDQJHV�DIWHU�UDGLRIUHTXHQF\



0DVD�SHQJDPDWDQ 6XE�NHORPSRN

6XE�� 6XE�� 6XE��

��PLQJJX

��PLQJJX

6HJHUD

����

����

����

6XPEHU SSQ 'I 064 )�UDWLR 1LODL�S

/DPD�5)

0DVD�SHQJDPDWDQ

,QWHUDNVL�5)�
�3HQJDPDWDQ

(UURU

�����

������

�����

����

1

2

�����������

��

�����

������

����

����

������

������

�����

����

����

����

-XPODK ������ ��

VDPD��1DPXQ�SDGD�VXKX�UHQGDK�NHUXVDNDQ�MDULQJDQ�VDUDI�

WLGDN�EHUVLIDW�SHUPDQHQ�LUUHYHUVLEOH��

8ML�VWDWLVWLF�SHPEHULDQ�5)����GDQ�����GHWLN�GHQJDQ�

0DQQ�:KLWQH\�5DQNLQJ� GLGDSDWNDQ� QLODL� S ������ \DQJ�

DUWLQ\D� VHFDUD� VWDWLVWLN� WLGDN� EHUPDNQD�� 1DPXQ� EHVDU�

QLODL�S�PDVLK�GL�EDZDK�����VHKLQJJD�NHWLGDN�EHUPDNQDDQ�

LQL� GLDQJJDS� � PDVLK� DGD� NHPXQJNLQDQ� SHQJDUXK� DWDX�

LQWHUDNVL�GHQJDQ�IDNWRU�PDVD�SHQJDPDWDQ��VHKLQJJD�GL�

ODNXNDQ�XML�VWDWLVWLN�OHELK�ODQMXW�XQWXN�PHQJHYDOXDVL�5)�

LWX� VHQGLUL�� 0HQXUXW� %RJGXN� GNN� PHQJHQDL� SHQJDUXK�

ODPDQ\D� ZDNWX� 5)� WHUKDGDS� NHUXVDNDQ� MDULQJDQ� VDUDI��

EDKZD�SHQJDUXK�NHQDLNDQ�ZDNWX�WHUKDGDS�NHUXVDNDQ�MDU�

LQJDQ�VDUDI�DGDODK�EHUVLIDW� ORJDULWPD�GLPDQD�NHUXVDNDQ�

MDULQJDQ�VDUDI�\DQJ�VDQJDW�VLJQL¿NDQ�SDGD�ODPD�GLDQWDUD�

����� GHWLN���� 3DGD� SHQHOLWLDQ� LQL� GLGDSDWNDQ� SHUEHGDDQ�

\DQJ�EHUPDNQD�DQWDU�5)����GHWLN�GHQJDQ�����GHWLN�

3DGD�IDNWRU�SHQHQWX�PDVD�SHQJDPDWDQ�VHNHWLND��WLJD�

GDQ�HQDP�PLQJJX�PHQXQMXNNDQ�VHFDUD�VWDWLVWLN�EHUPDN�

QD��<DNQL� WHUMDGL�NHUXVDNDQ� MDULQJDQ� VDUDI�EDLN�SHPEH�

ULDQ�5)����PDXSXQ�����GHWLN�\DQJ�SURJUHVLY�ZDODXSXQ�

SDGD� SHPEHULDQ� 5)� ���� GHWLN� PHPEHULNDQ� KDVLO� \DQJ�

OHELK� SURJUHVLY� GLEDQGLQJ� 5)� ��� GHWLN�� 6HFDUD� WHRUL�

GDODP�ZDNX�VDWX�PLQJJX�SDVFD�WUDXPD�SDGD�VDUDI�SHULIHU�

DNDQ�WHUMDGL�GHJHQHUDVL�VHUDW�VHUD�VDUI�GDQ�SDGD�PLQJJX�

NHWLJD� WHUMDGL� SUROLIHUDVL� VHO� VFKDZQ� XQWXN� UHJHQHUDVL�

Tabel 7. Analisa varians dua arah untuk skor histologis menurut RF dan pengamatan

7DEHO����.ODVL¿NDVL�VXE�NHORPSRN�VNRU�KLVWRORJL�PHQXUXW�

masa pengamatan

VHUDW� VDUDI��+DO� LQL� MXJD� VHVXDL�GHQJDQ� �SHQHOLWLDQ�0\�

HUV�GNN�\DQJ�PHPEDQGLQJNDQ�KLVWRORJL�VDUDI�VFLDWLND�WL�

NXV�DQWDUD�VXKX����GDQ�����&�ZDNWX�REVHUYDVL�VHNHWLND��

GXD��WXMXK�GDQ����KDUL��3DGD�SHQHOLWLDQ�0\HUV�GLGDSDWNDQ�

SDGD�ZDNWX�VHNHWLND�SHUXEDKDQ�VDQJDW�PLQLPDO��SHUEX�

UXNDQ� \DQJ� SURJUHVLY� SDGD� KDUL� NHGXD� GDQ� SXQFDNQ\D�

SDGD�KDUL�NHWXMXK��5)�SDGD�VHQGL�IDFHW�WLGDN�PHPEHULNDQ�

SHQJDUXK� DSD�DSD� EDLN� SHPEHULDQ� 5)� ���PDXSXQ� ����

GHWLN� NDUHQD� GDUL� VNRU� KLVWRORJL� GLGDSDWNDQ� QLODL� \DQJ�

VDPD� EDLN� NHORPSRN� NRQWURO� PDXSXQ� LQWHUYHQVL� \DNQL�

���/HVL�SDGD� MDULQJDQ�\DQJ�GLDOLUL�5)�GLSHQJDUXKL�ROHK�

GXD�IDNWRU��\DNQL�IDNWRU�LQWULQVLN�VHSHUWL�VWUXNWXU�DQDWRPL�

SDGD� GDHUDK� VHNLWDU� VHQGL� IDFHW�� 3DQDV� \DQJ� WHUEHQWXN�

LGHDOQ\D� KDUXV� VDPD� GHQJDQ� SDQDV� \DQJ� KLODQJ��3DQDV�

\DQJ�KLODQJ�WHUMDGL�VHFDUD�NRQGXNVL�GDQ�VHFDUD�NRQYHNVL��

7XODQJ�\DQJ�PHUXSDNDQ�LQVXODWRU�SDQDV�\DQJ�HIHNWLI�VHK�

LQJJD�SDQDV�WLGDN�GDSDW�PHPEHULNDQ�OHVL�\DQJ�PDNVLPDO���

6HGDQJNDQ� IDNWRU� HNVWULQVLN� \DNQL� XNXUDQ� GDQ� EHQWXN�

HOHNWURGD�OHVL�\DQJ�GLJXQDNDQ��(OHFWURGD�OHVL�\DQJ�XNX�

UDQ�GLDPHWHU�NHFLO�GDQ�EHQWXN�VHSHUWL� WDEXQJ�PHPEHUL�

NDQ� JDPEDUDQ� OHVL� \DQJ� ELVD� GLSUHGLNVL� \DNQL� VHSHUWL�

EXDK�SHDU�GHQJDQ�UDGLXV�����PP��

3DGD� SHQHOLWLDQ� LQL� MXJD� GLODNXNDQ� Sham procedure��

VHEDJDL� GDWD� WDPEDKDQ� XQWXN� PHOLKDW� DSDNDK� DGD� SHU�

EHGDDQ� JDPEDUDQ� KLVWRORJLV� GLEDQGLQJ� NRQWURO� GDQ� LQ�

WHUYHQVL�5)��9DQ�:LMN�GNN�PHQ\DWDNDQ�EDKZD�WLQGDNDQ�

5)�GDQ�VKDP�SUREH���HOHNWURGH�OHVL�WLGDN�GLDOLUNDQ�SDQDV��

WLGDN�EHUPDNQD�NDUHQD�SG�NHORPSRN�5)�GLGDSDWNDQ�DQJ�

ND�NHEHUKDVLODQ�������GDUL����VDPSHO�GLEDQGLQJ�GHQJDQ�

VKDP�DQJND�NHEHUKDVLODQ�������GDUL����VDPSHO��1DPXQ�

SDGD�SHQHOLWLDQ�LQL�WHUGDSDW�SHUEHGDDQ�DQWDUD�6KDP�SUR�

FHGXU�GHQJDQ�LQWHUYHQVL�5)��3DGD�6KDP�SURFHGXU�GLGD�

SDWNDQ�QLODL�VNRULQJ�����VDPD�VHSHUWL�QLODL�NRQWURO�

���7KH�-RXUQDO�RI�,QGRQHVLDQ�2UWKRSDHGLF��9ROXPH�����1XPEHU����'HFHPEHU�����



6HGDQJNDQ� JDPEDUDQ� NOLQLV� DQWDUD� ODLQ� LQIHNVL� GDQ�

JDQJJXDQ�PRWRULN�GHQJDQ�NODVL¿NDVL�7DUORY����3DGD�SH�

QHOLWLDQ� LQL� WLGDN�GLGDSDWNDQ� WDQGD�WDQGD� LQIHNVL�VHSHUWL�

GHPDP��QDIVX�PDNDQ�PHQXUXQ�GDQ�DGDQ\D�SXV�GL�WHPSDW�

SHQXVXNDQ�SUREH�HOHNWURGH�OHVL��%HJLWX�MXJD�GHQJDQ�PR�

WRULN��WLGDN�GLWHPXNDQ�NHODLQDQ�PRWRULN�VHSHUWL�NHOXPSX�

KDQ��6HKLQJJD�WLGDN�DGD�SHUEHGDDQ�NOLQLV�DQWDUD�NRQWURO�

GHQJDQ�SHPEHULDQ�5)�GDQ�SHPEHULDQ�5)����GHQJDQ�5)�

����GHWLN�

Simpulan

3HQHOLWLDQ� PHQGDSDWL� SHUEHGDDQ� \DQJ� EHUPDNQD� JDP�

EDUDQ�KLVWRORJLV�MDULQJDQ�VDUDI�WHUKDGDS�ODPD�SHPEHULDQ�

5)��PDVD�SHQJDPDWDQ�VHWHODK�SHPEHULDQ�5)�GDQ� LQWHU�

DNVL� NHGXDQ\D�� 7LGDN� GLGDSDWNDQ� SHUEHGDDQ� JDPEDUDQ�

KLVWRORJLV� WXODQJ� UDZDQ� KLDOLQ� VHQGL� IDFHW� EDLN� NRQWURO�

PDXSXQ� \DQJ�PHQGDSDWNDQ� SHUODNXDQ�5)��7LGDN� GLGD�

SDWNDQ�SHUEHGDDQ�NOLQLV�DQWDUD�NHORPSRN�NRQWURO�GHQJDQ�

LQWHUYHQVL�5)�GDQ�DQWDUD�5)����GHWLN�GHQJDQ�����GHWLN��

6HFDUD�KLVWRORJLV�5)�����GHWLN�PHPEHULNDQ�NHUXVD�

NDQ�MDULQJDQ�VDUDI�\DQJ�OHELK�KHEDW�GDUL����GHWLN��QDPXQ�

WLGDN�PHQLPEXONDQ�LQIHNVL�GDQ�JDQJJXDQ�PRWRULN�VHFDUD�

NOLQLV��'HQJDQ�GHPLNLDQ�SHPEHULDQ�5)�����GHWLN� DGD�

ODK�\DQJ�SDOLQJ�HIHNWLI�GDQ�DPDQ�XQWXN�PHQFDSDL�WXMXDQ�

GHQHUYDVL�WRWDO�GDQ�SHUPDQHQ�WDQSD�PHQLPEXONDQ�NRPS�

OLNDVL��8QWXN�DSOLNDVL�NOLQLV�SDGD�PDQXVLD�SHUOX�SHQHOL�

WLDQ�OHELK�ODQMXW�PHQJLQJDW�PDQXVLD�PHUXSDNDQ�VSHVLHV�

\DQJ�VDQJDW�NRPSOHNV�GDQ�PHPLOLNL�SVLNRORJLV�
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