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�D�����SR�W

&DUGLRHPEROLF�6WURNH�DV�DQ�,QLWLDO�3UHVHQWDWLRQ�RI�&DUQH��V��

&RPSOH�����&DVH�5HSRUW

6�HG�6KDPD�DO�5DEEDQL����DPLU�0RKDPPDG����DPLG��VKUDI����KPDG��ODP���0RKG���DP��DVHHQ�

�EVWUDFW

&DUQH��&RPSOH[��&1&��LV�D�KHUHGLWDU��OHQWLJLQRVLV�V�QGURPH�FDXVHG�E��PXWDWLRQV�LQ�
WKH�35.�5���JHQH��OHDGLQJ�WR�DEQRUPDOLWLHV�LQ�WKH�F�FOLF��03�GHSHQGHQW�SURWHLQ�NLQDVH�
�3.���VLJQDOOLQJ�SDWKZD���7KLV�FRQGLWLRQ�SUHGLVSRVHV�LQGLYLGXDOV�WR�SLJPHQWHG�OHVLRQV��
P�[RPDV��DQG� HQGRFULQH� WXPRUV��:H�SUHVHQW�D� FDVH� RI�D� ����HDU�ROG�PDOH�GLDJQRVHG�
ZLWK�&1&�DIWHU�H[SHULHQFLQJ�D�FDUGLRHPEROLF�VWURNH�GXH�WR�D�OHIW�YHQWULFXODU�P�[RPD��
7KH� GLDJQRVLV� ZDV� VXVSHFWHG� IROORZLQJ� D� FOLQLFDO� H[DPLQDWLRQ� WKDW� UHYHDOHG� VPDOO��
ZHOO�GHPDUFDWHG�� OLJKW� EURZQ� VNLQ� OHVLRQV� DURXQG� WKH� H�HV� DQG�RYHU� WKH�EDFN�� 7KHVH�
characteristic�skin��ndings,�combined�with�the�presence�of�cardiac�myxomas,�raised�the�
VXVSLFLRQ�RI�&1&���OWKRXJK�&1&�W�SLFDOO��SUHVHQWV�ZLWK�HQGRFULQH�DEQRUPDOLWLHV��WKLV�
case�exempli�es�a�less�common�presentation.�Our�report�emphasizes�the�importance�of�
UHFRJQL]LQJ�WKH�GLYHUVH�SKHQRW�SLF�VSHFWUXP�RI�&1&�DQG�WKH�QHHG�IRU�DZDUHQHVV�RI�WKLV�
UDUH��RIWHQ�XQGHU�GLDJQRVHG�V�QGURPH�

.H��RUGV�� &DUQH��V� &RPSOH[�� &1&� W�SLFDOO��� &DUGLRHPEROLF� VWURNH�� 9HQWULFXODU�
P�[RPD���&QHRSODVLD�V�QGURPH�

�R��WR�FLWH�WKLV�DUWLFOH�

6�HG�6KDPD�DO�5DEEDQL���DPLU�0RKDPPDG��+DPLG��VKUDI�H��D���&DUGLRHPEROLF�6WURNH�DV�DQ�,QLWLDO�3UHVHQWDWLRQ�RI�&DUQH��V�
&RPSOH[����&DVH�5HSRUW��-�&DUGLRYDVF�0HG�6XUJ��������������������

��WKRU�V� �IILOLDWLRQ�� ����VVLVWDQW� 3URIHVVRU�� �&KDLUPDQ�
DQG� 3URIHVVRU�� 'HSDUWPHQW� RI� &DUGLRWKRUDFLF� DQG� 9DVFXODU�
6XUJHU���-DZDKDUODO�1HKUX�0HGLFDO�&ROOHJH���OLJDUK�0XVOLP�
8QLYHUVLW��� �OLJDUK� �������� 8WWDU� 3UDGHVK�� ��VVRFLDWH�
3URIHVVRU� DQG� &KDLUPDQ�� ��VVLVWDQW� 3URIHVVRU�� 5DMLY�*DQGKL�
&HQWHU� IRU� 'LDEHWHV� DQG� (QGRFULQRORJ��� -DZDKDUODO� 1HKUX�
0HGLFDO�&ROOHJH���OLJDUK�0XVOLP�8QLYHUVLW����OLJDUK���������
8WWDU�3UDGHVK��,QGLD

&RUUHVSRQGLQJ� ��WKRU�� �DPLU� 0RKDPPDG�� �VVLVWDQW�
3URIHVVRU�� 'HSDUWPHQW� RI� &DUGLRWKRUDFLF� DQG� 9DVFXODU�
6XUJHU���-DZDKDUODO�1HKUX�0HGLFDO�&ROOHJH���OLJDUK�0XVOLP�
8QLYHUVLW����OLJDUK���������8WWDU�3UDGHVK��,QGLD�

(�PDLO��DDPLU�FPF#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

,1752'8&7,21

&DUQH�� &RPSOH[� �&1&�� LV� D� UDUH� PXOWLSOH�
QHRSODVLD� V�QGURPH� SULPDULO�� FDXVHG� E��

PXWDWLRQV� LQ� WKH� 35.�5���JHQH��ZKLFK� HQFRGHV�

WKH� UHJXODWRU�� VXEXQLW� W�SH� ,� DOSKD� RI� SURWHLQ�

NLQDVH�����7KH�35.�5���JHQH�IXQFWLRQV�DV�D�WXPRU�

VXSSUHVVRU��DQG�RYHU�����GLIIHUHQW�PXWDWLRQV�KDYH�

been� identi�ed� throughout� its� coding� region.�� ,W�
LV� FKDUDFWHUL]HG� E�� GLVWLQFWLYH� SLJPHQWHG� OHVLRQV�

RQ� WKH� VNLQ� DQG� PXFRVDO� VXUIDFHV�� DV� ZHOO� DV� E��

FDUGLDF� DQG� QRQFDUGLDF� P�[RPDWRXV� WXPRUV�

DQG� PXOWLSOH� HQGRFULQH� WXPRUV��� 7KLV� V�QGURPH�

LV� LQKHULWHG� LQ� DQ� DXWRVRPDO� GRPLQDQW� PDQQHU��

WKRXJK� DSSUR[LPDWHO�� ��� SHUFHQW� RI� FDVHV� DULVH�
VSRUDGLFDOO��GXH�WR�GH�QRYR�PXWDWLRQV��

&DUGLRHPEROLF� VWURNH� DV� WKH� SUHVHQWDWLRQ� RI�

&1&�LV�UDUHO��GHVFULEHG�LQ�WKH�OLWHUDWXUH���+HUH��ZH�

present�a�case�where�CNC�was� initially� identi�ed�

IROORZLQJ� WKH� GLDJQRVLV� RI� DQ� HPEROLF� VWURNH�

VHFRQGDU��WR�OHIW�YHQWULFOH�FDUGLDF�P�[RPD�
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&�6(�'(6&5,37,21

�� ����HDU�ROG� PDOH� SUHVHQWHG� ZLWK� VXGGHQ�
RQVHW� ULJKW�VLGHG� ZHDNQHVV� DQG� DSKDVLD� XSRQ�
ZDNLQJ��GHVSLWH�EHLQJ�DV�PSWRPDWLF� WKH�SUHYLRXV�
GD��� +LV� PHGLFDO� KLVWRU�� ZDV� XQUHPDUNDEOH�� EXW�
SK�VLFDO� H[DPLQDWLRQ� UHYHDOHG� VPDOO�� OLJKW� EURZQ�
PDFXOHV� DURXQG� WKH� H�HV� DQG� RQ� WKH� EDFN� � �)LJ���
1).��Neurological�evaluation�con�rmed�right-sided�
KHPLSDUHVLV� DQG�PRWRU� DSKDVLD����&7� EUDLQ� VFDQ�
UHYHDOHG� D� OHIW� PLGGOH� FHUHEUDO� DUWHU�� �0&���
WHUULWRU�� LQIDUFW� �)LJ�� ���� )XUWKHU� LQYHVWLJDWLRQ�
ZLWK� D� �'� HFKRFDUGLRJUDP� VKRZHG� D� ���� [� ���FP�
PDVV� DWWDFKHG� WR� WKH� DSH[� RI� WKH� OHIW� YHQWULFOH�
(LV),� identi�ed� on� cardiac� MRI� as� a� probable�
LQWUDOXPLQDO� WKURPEXV� RQ� WKH� DQWHUR�VHSWDO� ZDOO�

�)LJ�� ��� ���� 7KH� FRURQDU�� DQJLRJUDP� UHYHDOHG� D�
signi�cant� ostio-proximal� lesion� involving� the�
left� anterior�descending�artery� (LAD)�and� its��rst�
GLDJRQDO� EUDQFK�� H[KLELWLQJ� DQ� ������� VWHQRVLV�
ZLWK�GLIIXVH�GLVHDVH� WKURXJKRXW� WKH�/�'��)LJ������
7UHDWPHQW� LQFOXGHG� VLQJOH�YHVVHO� FRURQDU�� DUWHU��
E�SDVV� JUDIWLQJ� �/,0�� WR� /�'�� DQG� H[FLVLRQ� RI�
WKH�/9�P�[RPD��)LJ������ZLWK�DQ�XQHYHQWIXO�SRVW�
RSHUDWLYH� FRXUVH� OHDGLQJ� WR� GLVFKDUJH� RQ� GD��
�� DQG� VXEVHTXHQW� QHXURORJLFDO� UHKDELOLWDWLRQ��
Histopathological� examination� con�rmed� cardiac�
P�[RPD� FKDUDFWHUL]HG� E�� VSLQGOH� FHOOV� ZLWK�
HRVLQRSKLOLF� F�WRSODVP� DQG� P�[RLG� VWURPD��
(Fig.�7).�Genetic�testing�identi�ed�Carney�complex�
W�SH� ,� ZLWK� D� 35.�5��� JHQH� GHOHWLRQ�PXWDWLRQ��
)ROORZ�XS�HFKRFDUGLRJUDPV�DW���PRQWKV�DQG����HDU�
VKRZHG�QR�WXPRU�UHFXUUHQFH�

)LJ�����&OLQLFDO�SKRWR���VPDOO�ZHOO�GHPDUFDWHG�PDFXOHV�OLJKW�EURZQ�LQ�FRORU�RYHU�WKH�EDFN�DQG�DURXQG�WKH�H�HV�
�UHG�DUURZ�

)LJ�����&7�%UDLQ���,PDJH�VXJJHVWLYH�RI�VXE�DFXWH�LQIDUFW��UHG�DUURZ��LQYROYLQJ�OHIW�IURQWR�SDULHWDO�WHPSRUDO�OREH�ZLWK�J�ULIRUP�
K�SHUGHQVLWLHV�ZLWK�&7�YDOXH�RI�EORRG�QRWHG�ZLWKLQ�WKH�LQIDUFW��KHPRUUKDJLF�WUDQVIRUPDWLRQ�
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)LJ�����(&+2�����PDVV�RI�VL]H�����[�����FP�LV�VHHQ�DWWDFKHG�WR�WKH�/9�DSH[�ZLWK�D�VWDON�ZLWK�D�KLJK�HPEROLF�
SRWHQWLDO��UHG�DVWHUL[���5HJLRQDO�ZDOO�PRWLRQ�DEQRUPDOLW��SUHVHQW�LQ�WKH�/�'�WHUULWRU���1R�FKDPEHU�

HQODUJHPHQW�DQG�DOO�YDOYHV�DUH�ZLWKLQ�QRUPDO�OLPLWV��/9���/HIW�YHQWULFOH��/����/HIW�DWULXP

)LJ�����05,�FDUGLDF��������[�����FP�SHGXQFXODWHG�PDVV�VHHQ�DULVLQJ�IURP�WKH�/9�DSH[�ZLWK�ZLWK�KHWHURJHQRXV�
VLJQDO�HQKDQFHPHQW�LQ�7��DQG�7��VHTXHQFHV��UHG�DUURZ����R��F����WWS����O�D������DG�ROR���FRP��RW���

FD�G�DF�RW���O�IW���WW��RPE����WP�

6�HG�6KDPD�DO�5DEEDQL���DPLU�0RKDPPDG��+DPLG��VKUDI�H��D���&DUGLRHPEROLF�6WURNH�DV�DQ�,QLWLDO�
3UHVHQWDWLRQ�RI�&DUQH��V�&RPSOH[����&DVH�5HSRUW
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)LJ�����&�*�����FRURQDU��DQJLRJUDP�VKRZLQJ�DQ�RVWLR�SUR[LPDO�OHVLRQ�RI�/�'�'��DURXQG��������ZLWK�
GLIIXVHO��GLVHDVHG�/�'��UHG�DUURZ�

)LJ�����6XUJLFDO�VSHFLPHQ�������[���FP�IOHVK��UHGGLVK�PDVV�H[FLVHG�IURP�WKH�DSH[�RI�WKH�OHIW�YHQWULFOH�
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)LJ�����+3(���+�DQG�(�VWDLQHG�VHFWLRQ�VKRZV�VWHOODWH�WR�VSLQGOH�FHOOV�ZLWK�HRVLQRSKLOLF�F�WRSODVP�ZLWK�
LQGLVWLQFW�ERUGHU�ZLWKLQ�P�[RLG�VWURPD�

',6&866,21

3ULPDU�� FDUGLDF� WXPRUV� DUH� H[FHHGLQJO�� UDUH��
ZLWK�DQ�HVWLPDWHG�LQFLGHQFH�UDQJLQJ�IURP�������WR�

��������PRQJ�WKHVH�WXPRUV��WKH�PDMRULW��DUH�EHQLJQ��

ZLWK�FDUGLDF�P�[RPDV�EHLQJ� WKH�PRVW�SUHYDOHQW���

7�SLFDOO��RULJLQDWLQJ� IURP� WKH� LQWUD�DWULDO� VHSWXP�

RI� WKH� OHIW� DWULXP� �������P�[RPDV� FDQ�DOVR� RFFXU�

LQ� WKH� YHQWULFOHV�� DOEHLW� OHVV� IUHTXHQWO�� �������
�SSUR[LPDWHO�� ��� RI� FDVHV� DUH� IDPLOLDO�� RIWHQ�

PDQLIHVWLQJ�DW�D��RXQJHU�DJH���&OLQLFDO�SUHVHQWDWLRQ�

YDULHV� EDVHG� RQ� WXPRU� ORFDWLRQ�� VL]H�� PRELOLW���

DQG� DVVRFLDWHG� FRQGLWLRQV�� RIWHQ� OHDGLQJ� WR�

nonspeci�c� symptoms� and� potential� diagnostic�

GHOD�V��� &RPSOLFDWLRQV� VXFK� DV� FHUHEURYDVFXODU�
DFFLGHQWV� VHFRQGDU�� WR� WXPRU� HPEROLVP� DUH�

FRPPRQ�� DV� REVHUYHG� LQ� RXU� FDVH�� 'LDJQRVLV� LV�

W�SLFDOO�� PDGH� LQFLGHQWDOO�� GXULQJ� HYDOXDWLRQ�

IRU� SHULSKHUDO� RU� FHQWUDO� HPEROLVP�� ZLWK� WUDQV�

WKRUDFLF� DQG� WUDQV�RHVRSKDJHDO� HFKRFDUGLRJUDSK��

VHUYLQJ� DV� WKH� GLDJQRVWLF� PRGDOLWLHV� RI� FKRLFH���

,Q� FDVHV� RI� GLDJQRVWLF� XQFHUWDLQW��� FRPSXWHG�

WRPRJUDSK�� RU� PDJQHWLF� UHVRQDQFH� LPDJLQJ�

PD�� EH� XWLOL]HG��� &RPSOHWH� VXUJLFDO� UHVHFWLRQ�

XQGHU� FDUGLR�SXOPRQDU�� E�SDVV�� ZLWK� FORVXUH�

RI� UHVLGXDO� GHIHFWV�� UHPDLQV� WKH� FRUQHUVWRQH� RI�
WUHDWPHQW��ZLWK�VXUJHU��JHQHUDOO�� DVVRFLDWHG�ZLWK�

ORZ�PRUELGLW�� DQG� PRUWDOLW��� � /RQJ�WHUP� FOLQLFDO�

DQG� HFKRFDUGLRJUDSKLF� VXUYHLOODQFH� LV� LPSHUDWLYH��

SDUWLFXODUO�� LQ� IDPLOLDO� FDVHV�� GXH� WR� WKH� ULVN� RI�

UHFXUUHQFH�

&DUGLDF�P�[RPDV� LQ�&1&� RFFXU� DW� �RXQJ� DJH�
DQG� H[KLELW� D� KLJKHU� WHQGHQF�� IRU� PXOWLFHQWULF�

JURZWK�� SRWHQWLDOO�� DIIHFWLQJ� DQ�� RU� DOO� FDUGLDF�

FKDPEHUV��� ,I� WKH� SDWLHQW� KDV� D� FDUGLDF� P�[RPD��

HVSHFLDOO��LQ�D�FDUGLDF�FKDPEHU�RWKHU�WKDQ�WKH�OHIW�

DWULXP�DW�D��RXQJHU�DJH��RQH�VKRXOG�EHDU�LQ�PLQG�

WKH�SRVVLELOLW��RI�&1&���GGLWLRQDOO���&1&�UHODWHG�
P�[RPDV�KDYH�D�UHFXUUHQFH�UDWH�RI�DSSUR[LPDWHO��

����� QHFHVVLWDWLQJ� YLJLODQW� ORQJ�WHUP� PRQLWRULQJ�

DQG� PDQDJHPHQW� VWUDWHJLHV��� &DUGLDF� P�[RPDV�

6�HG�6KDPD�DO�5DEEDQL���DPLU�0RKDPPDG��+DPLG��VKUDI�H��D���&DUGLRHPEROLF�6WURNH�DV�DQ�,QLWLDO�
3UHVHQWDWLRQ�RI�&DUQH��V�&RPSOH[����&DVH�5HSRUW
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DUH� NQRZQ� IRU� WKHLU� IULDELOLW��� SUHGLVSRVLQJ� WR�

FDUGLRHPEROLF� VWURNH�� 1LQHWHHQ� FDVHV� RI� FHUHEUDO�

HPEROLVP� DWWULEXWHG� WR� FDUGLDF� P�[RPD� DQG�

GLDJQRVHG� ZLWK� &DUQH�� &RPSOH[� KDYH� EHHQ�

GRFXPHQWHG� LQ� WKH� OLWHUDWXUH�� ZLWK� VHYHQ� FDVHV�
UHSRUWHG�LQ�D�VLQJOH�VHULHV�E��%ULDVVRXOLV�HW�DO��

)ROORZLQJ�LQLWLDO�PDQDJHPHQW�RI�FDUGLDF�P�[RPDV�

LQ� &DUQH�� &RPSOH[� �&1&��� RQJRLQJ� VXUYHLOODQFH�

SOD�V� D� FULWLFDO� UROH� LQ� GHWHFWLQJ� DQG� PDQDJLQJ�

SRWHQWLDO�FRPSOLFDWLRQV�DQG�DVVRFLDWHG�FRQGLWLRQV���

�QQXDO� HFKRFDUGLRJUDPV� DUH� UHFRPPHQGHG� IRU�
ERWK�FKLOGUHQ�DQG�DGXOWV�WR�PRQLWRU�IRU�UHFXUUHQFH�

RU�QHZ�P�[RPD�GHYHORSPHQW��ZLWK�PRUH�IUHTXHQW�

PRQLWRULQJ�HYHU��VL[�PRQWKV�DGYLVHG�IRU�SHGLDWULF�

SDWLHQWV� ZLWK� D� KLVWRU�� RI� H[FLVHG� P�[RPDV���

�GGLWLRQDOO��� FRPSUHKHQVLYH� HYDOXDWLRQ� IRU�

DVVRFLDWHG�HQGRFULQRSDWKLHV�VKRXOG�EH�FRQGXFWHG��
QHFHVVLWDWLQJ� YLJLODQW� IROORZ�XS� DQG� SURPSW�

PDQDJHPHQW��� �QQXDO� WK�URLG� XOWUDVRXQGV� DUH�

HVVHQWLDO� IRU� HDUO�� GHWHFWLRQ� RI� WK�URLG� QRGXOHV�

DFURVV� DOO� DJH� JURXSV�� ZKLOH� DQQXDO� WHVWLFXODU�

XOWUDVRXQGV� DUH� LQGLFDWHG� LQ� SUH�SXEHUWDO� ER�V��

ZLWK� IROORZ�XS� E�� D� XURORJLVW� LI� QRGXOHV� DUH�
identi�ed����QQXDO�DVVHVVPHQW�RI� ���KRXU�XULQDU��

IUHH�FRUWLVRO��8)&��DQG�LQVXOLQ�OLNH�JURZWK�IDFWRU���

DUH� FUXFLDO� IRU� VFUHHQLQJ� RI� FXVKLQJ�V� V�QGURPH�

DQG� DFURPHJDO���� ,Q� RXU� SDWLHQW�� XOWUDVRQRJUDSK��

RI� WKH� QHFN� UHYHDOHG� QR� WK�URLG� QRGXOHV�� DQG�

PHDVXUHPHQWV� RI� ���KRXU� 8)&� DQG� ,*)��� ZHUH�
ZLWKLQ�QRUPDO�OLPLWV�*HQHWLF�FRXQVHOOLQJ�KDV�EHHQ�
H[WHQGHG� WR� DOO� IDPLO�� PHPEHUV� DV� SDUW� RI� WKH�
PDQDJHPHQW�IRU�&DUQH��&RPSOH[��&1&��

&21&/86,21

,Q� FRQFOXVLRQ�� WKLV� FDVH� XQGHUVFRUHV� WKH�
UDUH� SUHVHQWDWLRQ� RI� &DUQH�� &RPSOH[� �&1&��
LQYROYLQJ� D� OHIW� YHQWULFXODU� FDUGLDF� P�[RPD� WKDW�
OHG� WR� D� FDUGLRHPEROLF� VWURNH� LQ� D� �RXQJ� DGXOW��
5HFRJQL]LQJ�&1&�HDUO��LV�YLWDO�GXH�WR�LWV�SRWHQWLDO�
IRU� DIIHFWLQJ� PXOWLSOH� RUJDQ� V�VWHPV�� LQFOXGLQJ�
WKH� FDUGLRYDVFXODU� DQG� HQGRFULQH� V�VWHPV�� ��
PXOWLGLVFLSOLQDU�� DSSURDFK� LQYROYLQJ� QHXURORJLVW��
HQGRFULQRORJLVW�� FDUGLRORJLVW�� DQG� FDUGLRWKRUDFLF�
VXUJHRQV� LV�FUXFLDO� IRU� WKH�DFFXUDWH�GLDJQRVLV�DQG�
VXFFHVVIXO�PDQDJHPHQW�RI�WKH�SDWLHQW�

5()(5(1&(6

��� 6WUDWDNLV� &��� .LUVFKQHU� /6�� &DUQH�� -��� &OLQLFDO�
DQG� PROHFXODU� IHDWXUHV� RI� WKH� &DUQH�� FRPSOH[��
GLDJQRVWLF� FULWHULD� DQG� UHFRPPHQGDWLRQV� IRU�
SDWLHQW� HYDOXDWLRQ�� -� &OLQ� (QGRFULQRO�0HWDE�� �����
6HS��������������� GRL�� ��������MFHP������������
30,'�����������

��� 6WUDWDNLV�&���&DUQH��&RPSOH[�������)HE���>8SGDWHG�
�����6HS���@��,Q���GDP�03��)HOGPDQ�-��0LU]DD�*0��
HW� DO��� HGLWRUV�� *HQH5HYLHZV�� >,QWHUQHW@�� 6HDWWOH�
�:����8QLYHUVLW��RI�:DVKLQJWRQ��6HDWWOH������������

��� &KDW]LNRQVWDQWLQRX� 6�� .D]LV� '�� *LDQQDNRSRXORX�
3�� 3RXOLRV� 3�� 3LNRX� 2�� *HURXNLV� 7�� /�VVLNDWRV�
&�� 6WUDWDNLV� &��� %RVWDQMRSRXORX� 6�� &DUQH��
FRPSOH[� V�QGURPH� PDQLIHVWLQJ� DV� FDUGLRHPEROLF�
VWURNH�� D� FDVH� UHSRUW� DQG� UHYLHZ� RI� WKH� OLWHUDWXUH��
,QW� -� 1HXURVFL�� ����� -XO����������������� GRL��
�������������������������������(SXE������1RY�����
30,'�����������

��� 1RPRWR�1��7DQL�7��.RQGD�7��.LP�.��.LWDL�7��2WD�
0��.DML� 6�� ,PDL�<��2NDGD�<�)XUXNDZD�<�� 3ULPDU��
DQG� PHWDVWDWLF� FDUGLDF� WXPRUV�� HFKRFDUGLRJUDSKLF�
GLDJQRVLV�WUHDWPHQW� DQG� SURJQRVLV� LQ� D� ����HDUV�
VLQJOH� FHQWHU� VWXG���-� &DUGLRWKRUDF6XUJ�������1RY�
�������������
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