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�D�����SR�W

6LP�OWDQHR�V��WULRYHQWULF�ODU�9DOYH�5HSDLU�&RPSHOOLQJ��
&UHDWLRQ�RI�8QFRQYHQWLRQDO�)HQHVWUDWLRQ�'�ULQJ�(�WUDFDUGLDF��

7RWDO�&DYRS�OPRQDU��&RQQHFWLRQ

�DQDQMD�����6DOYH���6KUHHSDO����-DLQ���%KDUDW�9��'DOYL���.ULVKQDQDLN�6KLYDSUDNDVK��

�EVWUDFW

6HYHUH�UHJXUJLWDWLRQ�RI�WKH�DWULR�YHQWULFXODU�YDOYH�DQG�ERUGHUOLQH�SXOPRQDU��YDVFXODU�
UHVLVWDQFH�DUH�ULVN�IDFWRUV�IRU�IDLOXUH�RI�XQLYHQWULFXODU�UHSDLU��:H�EHOLHYH�WKDW�IHQHVWUDWLRQ�
LQ�WKH�)RQWDQ�SDWKZD��SOD�V�DQ�LPSRUWDQW�UROH�LQ�DYRLGLQJ�SRVWRSHUDWLYH�FDWDVWURSKHV��
LPPHGLDWH�DQG�ODWH��LQ�VXFK�KLJK�ULVN�VXEVWUDWHV��5DUHO���WKH�LQWUD�RSHUDWLYH�FLUFXPVWDQFHV�
FRPSHO�WKH�VXUJHRQ�WR�RSW�IRU�DQ�XQFRQYHQWLRQDO�PHWKRG�RI�IHQHVWUDWLRQ�

:H� UHSRUW� DQ� LQWHUHVWLQJ� FDVH� RI� KLJK�ULVN� XQLYHQWULFXODU� UHSDLU�� KDG� SUHYLRXVO��
XQGHUJRQH�SXOPRQDU��DUWHU��EDQGLQJ�DQG�ELGLUHFWLRQDO�*OHQQ�VKXQW��ZKR�QRZ�UHTXLUHG�
D�VLPXOWDQHRXV�UHSDLU�RI�WKH�UHJXUJLWDQW�DWULR�YHQWULFXODU�YDOYH�FRPSHOOLQJ�WKH�FUHDWLRQ�
RI�DQ�XQFRQYHQWLRQDO�IHQHVWUDWLRQ�GXULQJ�6WDJH�,,,�SDOOLDWLRQ�

.H��RUGV�� �WULR�YHQWULFXODU� YDOYH� UHJXUJLWDWLRQ�� &RPSOHWLRQ� IRQWDQ� SURFHGXUH��
8QFRQYHQWLRQDO�IHQHVWUDWLRQ�

�R��WR�FLWH�WKLV�DUWLFOH�

*DQDQMD��*��6DOYH��6KUHHSDO����-DLQ��%KDUDW�9��'DOYL��.ULVKQDQDLN�6KLYDSUDNDVK��6LPXOWDQHRXV��WULRYHQWULFXODU�9DOYH�5HSDLU�
&RPSHOOLQJ�&UHDWLRQ�RI�8QFRQYHQWLRQDO�)HQHVWUDWLRQ�'XULQJ�([WUDFDUGLDF�7RWDO�&DYRSXOPRQDU��&RQQHFWLRQ��-�&DUGLRYDVF�0HG�
6XUJ��������������������

��WKRU�V� �IILOLDWLRQ�� �&KLHI� &RQVXOWDQW�� 'HSDUWPHQW� RI�
&DUGLRYDVFXODU� DQG� 7KRUDFLF� 6XUJHU��� ./(6� 'U�� 3UDEKDNDU�
.RUH�+RVSLWDO�DQG�0HGLFDO�5HVHDUFK�&HQWUH��%HOJDXP���������
�&RQVXOWDQW��'HSDUWPHQW�RI�3DHGLDWULF�&DUGLRORJ���%-�:DGLD�
+RVSLWDO�IRU�&KLOGUHQ��0XPEDL��0DKDUDVKWUD����������6HQLRU�
&RQVXOWDQW�� �+HDG� RI� 'HSDUWPHQW�� 'HSDUWPHQW� RI� 3HGLDWULF�
&DUGLDF� 6FLHQFHV�� 6LU� +�1�� 5HOLDQFH� )RXQGDWLRQ� +RVSLWDO��
0XPEDL��0DKDUDVKWUD��������,QGLD�

&RUUHVSRQGLQJ� ��WKRU�� �DQDQMD�� ��� 6DOYH�� �&KLHI�
&RQVXOWDQW�� 'HSDUWPHQW� RI� &DUGLRYDVFXODU� DQG� 7KRUDFLF�
6XUJHU��� ./(6� 'U�� 3UDEKDNDU� .RUH� +RVSLWDO� DQG� 0HGLFDO�
5HVHDUFK�&HQWUH��%HOJDXP���������,QGLD�

(�PDLO��JDQDQMD��VDOYH#JPDLO�FRP

5HFHLYHG�RQ�������������

�FFHSWHG�RQ������������

,1752'8&7,21

�WULRYHQWULFXODU� YDOYH� ��99�� UHJXUJLWDWLRQ�
LQFUHDVHV�WKH�ULVN�RI�IDLOXUH�RI�)RQWDQ�FLUFXODWLRQ�

LQ�SDWLHQWV�ZLWK�VLQJOH�YHQWULFOH�FRQJHQLWDO�FDUGLDF�
GLVHDVH������OPRVW�RQH�WKLUG�RI�WKH�SDWLHQWV�DUH�OLNHO��
WR� H[SHULHQFH� �99� UHJXUJLWDWLRQ� EH�RQG� WKH� �UG�
GHFDGH�RI�OLIH����GRSWLRQ�RI�IHQHVWUDWLRQ�LQ�)RQWDQ�
SDWKZD��UHPDLQV�FRQWURYHUVLDO�ZLWK�VRPH�FHQWUHV�
RSWLQJ�IRU�LW�ZKLOH�RWKHUV�RSWLQJ�RXW��

:H� UHSRUW� D� SDWLHQW� ZKR� XQGHUZHQW� VWDJH�
,,,� SDOOLDWLRQ� ZLWK� VLPXOWDQHRXV� UHSDLU� RI� �99��
IRUFLQJ� WR� RSW� IRU�DQ�XQFRQYHQWLRQDO� WHFKQLTXH�RI�
IHQHVWUDWLRQ�LQ�)RQWDQ�FLUFXLW�



-RXUQDO�RI�&DUGLRYDVFXODU�0HGLFLQH�DQG�6XUJHU����9ROXPH����1XPEHU������-DQXDU����-XQH�����

�� *DQDQMD��*��6DOYH��6KUHHSDO����-DLQ��%KDUDW�9��'DOYL��.ULVKQDQDLN�6KLYDSUDNDVK��6LPXOWDQHRXV�
�WULRYHQWULFXODU�9DOYH�5HSDLU�&RPSHOOLQJ�&UHDWLRQ�RI�8QFRQYHQWLRQDO�)HQHVWUDWLRQ�'XULQJ�([WUDFDUGLDF�

7RWDO�&DYRSXOPRQDU��&RQQHFWLRQ

&�6(�5(3257

�� ��PRQWK�ROG� IHPDOH� EDE�� FDPH� WR� XV� ZLWK�
D� ZHOO�HVWDEOLVKHG� GLDJQRVLV� RI� VLQJOH� ODUJH�
YHQWULFXODU�VHSWDO�GHIHFW��H[WHQGLQJ�IURP�LQOHW�WR�WKH�
RXWOHW�VHSWXP��ZLWK�D�UXGLPHQWDU��LQWHU�YHQWULFXODU�
VHSWXP�DW�WKH�DSH[��DPRXQWLQJ�WR�VLQJOH�YHQWULFOH��
6KH�KDG�DVVRFLDWHG�VHYHUH�SXOPRQDU��K�SHUWHQVLRQ�
IRU� ZKLFK� VKH� KDG� XQGHUJRQH� SXOPRQDU�� DUWHU��
EDQGLQJ�DV�DQ�LQLWLDO�SDOOLDWLRQ�

�W� WKH� DJH� RI� �� PRQWKV�� VKH� UHTXLUHG� IXUWKHU�
WLJKWHQLQJ� RI� WKH� EDQG� IRU� SHUVLVWHQW� LQFUHDVHG�

pulmonary� blood� �ow� and� pulmonary�
K�SHUWHQVLRQ�� �W� WKH� DJH� RI� ��� PRQWKV�� VKH�
XQGHUZHQW� D� GHOD�HG� ELGLUHFWLRQDO� *OHQQ� VKXQW�
ZLWK� DWULDO� VHSWHFWRP�� �6WDJH� ,,� SDOOLDWLRQ�� ZLWK�
IXUWKHU� WLJKWHQLQJ� RI� WKH� SXOPRQDU�� DUWHU�� EDQG��
7ULYLDO�ULJKW��99�UHJXUJLWDWLRQ�ZDV�QRWHG�GXULQJ�
WKLV�KRVSLWDO�DGPLVVLRQ�

7KH� �99� UHJXUJLWDWLRQ� JUDGXDOO�� LQFUHDVHG�
WR� D� VHYHUH� JUDGH� LQ� WKH� QH[W� FRXSOH� RI� �HDUV�
PDQGDWLQJ� LQWHUYHQWLRQ�� �� FDWKHWHUL]DWLRQ� VWXG��
UHYHDOHG�ERUGHUOLQH�SXOPRQDU��YDVFXODU�UHVLVWDQFH��
&RQWUDVW�HQKDQFHG� FRPSXWHUL]HG� WRPRJUDSKLF�
VFDQ�ZDV�DOVR�GRQH��)LJ���D��

�E��7KLV�LV�DQ�LQWUDRSHUDWLYH�SKRWRJUDSK�WDNHQ�IURP�WKH�KHDG�HQG�RI�WKH�SDWLHQW��VKRZLQJ�WKH�KHDUW�LQ�GLDVWROLF�
FDUGLRSOHJLF�DUUHVW�DQG� DVFHQGLQJ�DRUWD�FURVV�FODPSHG��7KH� ULJKW� DWULXP� LV�RSHQHG�DQG� UHWUDFWHG�ZLWK�VWD��
VXWXUHV��7KH�ULJKW�DWULRYHQWULFXODU���9��YDOYH�LV�EHLQJ�UHSDLUHG��DUURZ���3HULFDUGLDO�DGKHVLRQV�FDQ�EH�QRWHG���F��
7KLV�LV�DQRWKHU�LQWUDRSHUDWLYH�SKRWRJUDSK�WDNHQ�IURP�WKH�ULJKW�VLGH�RI�WKH�SDWLHQW��VKRZLQJ�WKH�H[WUDFDUGLDF�
H[SDQGHG� SRO�WHWUDIOXRURHWK�OHQH� FRQGXLW� DQDVWRPRVHG� WR� WKH� GLVWDO� RSHQ� HQG� RI� WKH� LQIHULRU� YHQD� FDYD��
.UHXW]HU�V�WHFKQLTXH�RI�IHQHVWUDWLRQ��DUURZ��KDV�EHHQ�SHUIRUPHG��ZKHUHLQ�WKH�SUR[LPDO�RSHQ�HQG�RI�WKH�LQIHULRU�
YHQD�FDYD�LV�VXWXUHG�WR�DQ�RSHQLQJ�PDGH�LQ�WKH�DGMDFHQW�SDUW�RI�WKH�H[WUDFDUGLDF�)RQWDQ�FRQGXLW�

7KH�EDE��ZDV�WDNHQ�XS�IRU��UG�UHGR�VWHUQRWRP���
UHSDLU�RI�ULJKW��99�DQG�FRPSOHWLRQ�)RQWDQ�VXUJHU��
ZLWK� D� IHQHVWUDWLRQ�� 6WDQGDUG� FDUGLRSXOPRQDU��

E�SDVV� ZDV� HVWDEOLVKHG� DQG� FDUGLRSOHJLF� FDUGLDF�
DUUHVW�ZDV�DFKLHYHG��5LJKW�DWULRWRP��ZDV�SHUIRUPHG��
A�cleft�in�the�anterior�lea�et�of�the�right�AVV�valve�

�D�� 7KLV� LV� D� VDJLWWDO� YLHZ� RI� FRQWUDVW�HQKDQFHG� FRPSXWHUL]HG� WRPRJUDSK�� VFDQ� VKRZLQJ� ZLGHO�� SDWHQW�
VXSHULRU�FDYR�SXOPRQDU��FRQQHFWLRQ��VKRUW�DUURZ��DQG�EDQGHG�PDLQ�SXOPRQDU��DUWHU���ORQJ�DUURZ���2QH�FDQ�
DSSUHFLDWH�WKH�DEVHQFH�RI�LQWHUYHQWULFXODU�VHSWXP��DQG�WKH�WLQ��FROODWHUDO�YHVVHOV�DURXQG�WKH�KHDUW���R��RUWD��
03��0DLQ�SXOPRQDU��DUWHU���69�6LQJOH�YHQWULFOH��69&�6XSHULRU�YHQD�FDYD�
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ZDV� UHSDLUHG� XVLQJ� LQWHUUXSWHG� ���� SRO�SURS�OHQH�
VXWXUHV���V�PPHWULF�SXUVH�VWULQJ�DQQXORSODVW��ZDV�
GRQH�XVLQJ�����SRO�SURS�OHQH�GRXEOH�FLUFXPIHUHQWLDO�
VXWXUH�� DYRLGLQJ� WKH� DUHD� RI� SRVWHULRU� DQG� VHSWDO�
DQQXOXV� DGMDFHQW� WR� WKH� FRQGXFWLRQ� V�VWHP� �)LJ��
�E��� 7KH� VDOLQH� LQMHFWLRQ� WHVW� UHYHDOHG� VDWLVIDFWRU��
UHSDLU�RI�WKH�ULJKW��99�YDOYH��7KH�PDLQ�SXOPRQDU��
DUWHU��ZDV�LQWHUUXSWHG�DIWHU�H[FLVLQJ�WKH�YDOYH�FXVSV��
7KH� MXQFWLRQ�RI�LQIHULRU�YHQD�FDYD�DQG�ULJKW�DWULXP�
�,9&�5���ZDV�WKHQ�GLYLGHG��7KH�GLVWDO�RSHQ�HQG�RI�
WKH�LQIHULRU�YHQD�FDYD�ZDV�DQDVWRPRVHG�WR�DQ�H[WUD�
cardiac� conduit� (expanded� polytetra�uoroethylene�
WXEH� JUDIW� ��� PP�� LQ� VWDQGDUG� IDVKLRQ�� 7KH� ULJKW�
DWULRWRP�� ZDV� FORVHG� LQ� WZR� OD�HUV� RI� FRQWLQXRXV�
SRO�SURS�OHQH�VXWXUH�

Right� atrial� appendage� was� signi�cantly�
WKLFNHQHG� �GXH� WR�SUHYLRXV�SURFHGXUHV��DWULRWRP��
DQG�VFDUULQJ��DQG�UHWUDFWHG��,Q�DGGLWLRQ�WR�WKDW��WKH�
SUHVHQW� DWULRWRP�� VXWXUH� OLQH� PDGH� LW� XQVXLWDEOH�

IRU� FRQYHQWLRQDO� IHQHVWUDWLRQ��� 6R�� ZH� HPSOR�HG�
.UHXW]HU�V� IHQHVWUDWLRQ�� DW� WKH� LQIHULRU�YHQD�FDYDO�
HQG� RI� WKH� ULJKW� DWULXP� �)LJ�� �F��� 7KLV� LQYROYHG�
DQDVWRPRVLV� RI� SUR[LPDO� RSHQ� HQG� RI� ,9&�5��
MXQFWLRQ� WR� D� �� PP� KROH� PDGH� LQ� WKH� DGMDFHQW�
SDUW� RI� WKH� H[WUDFDUGLDF� FRQGXLW�� 7KH� IHQHVWUDWLRQ�
ZDV� FUHDWHG� XVLQJ� ���� SRO�SURS�OHQH� VXWXUH�
FRQWLQXRXVO��� 7KH� RWKHU� HQG� RI� WKH� H[WUDFDUGLDF�
FRQGXLW� ZDV� WULPPHG� WR� DQ� DGHTXDWH� OHQJWK� DQG�
ZDV� DQDVWRPRVHG� WR� DQ� RSHQLQJ� PDGH� LQ� WKH�
XQGHUVXUIDFH� RI� ULJKW� SXOPRQDU�� DUWHU��� RSSRVLWH�
WR�WKH�*OHQQ�VKXQW��7KH�UHPDLQGHU�RI�WKH�SURFHGXUH�
ZDV�FRPSOHWHG�LQ�D�VWDQGDUG�IDVKLRQ�

3RVW�RSHUDWLYH� ��GLPHQVLRQDO�HFKRFDUGLRJUDSK��
revealed�satisfactory�AVV�repair,�good��ow�in�the�
H[WUDFDUGLDF� )RQWDQ� FRQGXLW� DQG�ZHOO�IXQFWLRQLQJ�
IHQHVWUDWLRQ� �)LJ�� �D�� �E��� �W� KHU� PRVW� UHFHQW�
IROORZ�XS�� WKH� SDWLHQW� UHPDLQV� LQ� 1<+�� FODVV� ,��
PDLQWDLQLQJ�VDWXUDWLRQV�EHWZHHQ���������

�D�� 3RVWRSHUDWLYH� HFKRFDUGLRJUDSK�� ���GLPHQVLRQDO� DQG� FRORXU� GRSSOHU�� LQ� VKRUW� D[LV� YLHZ� VKRZLQJ�
ZHOO�IXQFWLRQLQJ�DQG�FRPSHWHQW�ERWK�DWULRYHQWULFXODU���9��YDOYHV�DQG�JRRG�IORZ�LQ�WKH�.UHXW]HU�V�IHQHVWUDWLRQ�
FRPPXQLFDWLQJ�WR�WKH�)RQWDQ�FRQGXLW��7KH�DEVHQFH�RI�LQWHUYHQWULFXODU�VHSWXP�DPRXQWLQJ�WR�D�VLQJOH�YHQWULFOH�
DOVR�FDQ�EH�DSSUHFLDWHG�LQ�WKLV�YLHZ���E��3RVWRSHUDWLYH�HFKRFDUGLRJUDSK�����GLPHQVLRQDO�DQG�FRORXU�GRSSOHU��
LQ�ORQJ�D[LV�YLHZ�VKRZLQJ�SDWHQW�H[WUDFDUGLDF�)RQWDQ�FRQGXLW��VKRUW�DUURZ��VXWXUHG�WR�WKH�LQIHULRU�YHQD�FDYD�
�,9&��DQG�JRRG�IORZ�LQ�WKH�.UHXW]HU�V�IHQHVWUDWLRQ��ORQJ�DUURZ��

',6&866,21

2XWFRPHV� RI� H[WUDFDUGLDF� )RQWDQ� SURFHGXUH�
KDYH� LPSURYHG� RYHU� UHFHQW� WLPHV� RZLQJ� WR�
LPSURYHG� VXUJLFDO� WHFKQLTXHV� DQG� SRVW�RSHUDWLYH�

LQWHQVLYH�FDUH����GRSWLQJ�IHQHVWUDWLRQ�LQ�D�)RQWDQ�
SDWKZD��UHPDLQV�DQ�RSHQ�FKRLFH�ZLWK�IHZ�FHQWUHV�
IHQHVWUDWLQJ�DOO�RI�WKHP�ZKLOH�RWKHUV�QRW�HPSOR�LQJ�
LW�LQ�DQ��RI�WKHP��5HFHQW�VWXGLHV�VXJJHVW�WKDW�WKHUH�
is�no�survival�bene�t�of�fenestration.��'HVSLWH�LW��ZH�
VHOHFWLYHO��SHUIRUP�IHQHVWUDWLRQ�LQ�FDQGLGDWHV�ZLWK�
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KLJKHU� SXOPRQDU�� YDVFXODU� UHVLVWDQFH� DQG� WKRVH�
ZLWK�UHJXUJLWDQW��99�

'LIIHUHQW� W�SHV� RI� IHQHVWUDWLRQ� WHFKQLTXHV� IRU�
)RQWDQ� SDWKZD�� KDYH� EHHQ� SXEOLVKHG� LQ� WKH�
OLWHUDWXUH����� 7KH� FRQYHQWLRQDO� WHFKQLTXH�� LQYROYHV�
FUHDWLQJ� FRPPXQLFDWLRQ� EHWZHHQ� WKH� H[WUDFDUGLDF�
)RQWDQ�FRQGXLW�DQG�WKH�ULJKW�DWULDO�DSSHQGDJH��HLWKHU�
GLUHFWO��DQDVWRPRVLQJ�PDUJLQ�WR�PDUJLQ��RU�E��XVLQJ�
DQ�LQWHUSRVLWLRQ� WXEH�JUDIW��.UHXW]HU�V� WHFKQLTXH�RI�
IHQHVWUDWLRQ�� LQYROYHV� FRQQHFWLQJ� WKH� RSHQ� HQG� RI�
SUR[LPDO� ,9&� VWXPS� WR� DQ� RSHQLQJ� PDGH� LQ� WKH�
DGMDFHQW�SDUW�RI�WKH�H[WUDFDUGLDF�)RQWDQ�FRQGXLW��:H�
KDYH�DOVR�SXEOLVKHG�D�QRYHO�WHFKQLTXH�RI�IHQHVWUDWLRQ�
LQ�D�GLIIHUHQW�VXUJLFDO�VFHQDULR�ZKHUH�ZH�FUHDWHG�D�
FRPPXQLFDWLRQ� EHWZHHQ�WKH� OHIW� SXOPRQDU��DUWHU��
DQG�WKH�OHIW�MX[WDSRVHG�ULJKW�DWULDO�DSSHQGDJH��WR�DFW�
DV�D�IHQHVWUDWLRQ��

:H�URXWLQHO��HPSOR��WKH�FRQYHQWLRQDO�WHFKQLTXH�
RI� IHQHVWUDWLRQ� ZKHQHYHU� LQGLFDWHG�� :H� KDYH�
SHUIRUPHG�.UHXW]HU�V� WHFKQLTXH�RI� IHQHVWUDWLRQ�� LQ�
YHU�� VHOHFWLYH� VFHQDULRV� OLNH� OHIW� MX[WDSRVHG� ERWK�
atrial�appendages�with�no�signi�cant�atrial�mass�on�
WKH�ULJKW�VLGH��%XW�WKLV�FDVH�ZDV�XQLTXH�ZKHUHLQ�WKH�
SHUIRUPDQFH�RI� VLPXOWDQHRXV� WUDQVDWULDO�SURFHGXUH�
IRU� ULJKW� �99� UHSDLU�� DQG� VFDUULQJ� RI� WKH� ULJKW�
DWULDO�ZDOO�GXH�WR�SUHYLRXV�SURFHGXUHV��GHHPHG�WKH�
ULJKW�DWULXP�XQVXLWDEOH� IRU�FRQYHQWLRQDO� WHFKQLTXH�
RI� IHQHVWUDWLRQ��� 2XU� H[SHULHQFH� RI� SUHYLRXVO��
SHUIRUPLQJ� .UHXW]HU�V� WHFKQLTXH� RI� IHQHVWUDWLRQ��
WXUQHG� RXW� WR� EH�KDQG�� IRU� DQ� LPPHGLDWH� RQ�WDEOH�
GHFLVLRQ�PDNLQJ�

7KH�WLPLQJ�RI�UHSDLU�RI�UHJXUJLWDQW��99�UHPDLQV�
FRQWURYHUVLDO�DQG�VKRXOG�EH�LQGLYLGXDOL]HG�EXW��99�
YDOYH�UHJXUJLWDWLRQ� LV�D�SURYHQ�KLJK�ULVN� IDFWRU� IRU�
)RQWDQ� IDLOXUH����� ,Q� RXU� SDWLHQW�� IHQHVWUDWLRQ� ZDV�
UHTXLUHG�IRU�WKH�)RQWDQ�SDWKZD��GXH�WR�KHU�VHYHUHO��
UHJXUJLWDQW� �99� YDOYH� DQG� ERUGHUOLQH� SXOPRQDU��
vascular�resistance.�We�were�con�dent�of�the�repair�
SURFHGXUHV�WKDW�ZH�XWLOL]HG��DQG�YDOYH�UHSODFHPHQW�
ZDV�QRW�FRQVLGHUHG��:H�ZHUH�DOVR�FDUHIXO�DERXW�WKH�
SUR[LPLW��RI�WKH�FRQGXFWLRQ�EXQGOH�GXULQJ�WKH�YDOYH�
UHSDLU�WR�DYRLG�FRQGXFWLRQ�EORFNV�GHOHWHULRXV�IRU�DQ��
)RQWDQ�FLUFXODWLRQ�

&21&/86,21

:H� FRQFOXGH� WKDW� HPSOR�LQJ� WKH� DOWHUQDWLYH�
WHFKQLTXH� RI� )RQWDQ� IHQHVWUDWLRQ� VKRXOG� EH�
FRQVLGHUHG�DQG�ZRUNV�ZHOO�LQ�UDUH�VLWXDWLRQV�ZKHQ�
conventional� fenestration� appears� dif�cult� to�

SHUIRUP��6LPXOWDQHRXV�UHSDLU�RI�WKH�UHJXUJLWDQW��99�
YDOYH�VKRXOG�EH�FRQVLGHUHG�GXULQJ�WKH�FRPSOHWLRQ�RI�
D�)RQWDQ�SDWKZD��

�FNQR�OHGJHPHQWV��1RQH

Con�ict�of�interest:�1RQH�GHFODUHG

)�QGLQJ�VWDWHPHQW��1RQH�GHFODUHG

5()(5(1&(6

��� 7VHQJ�6<��6LGGLTXL�6��'L�0DULD�09��+LOO�*'��/XEHUW�
�0��.XWW��6��2SRWRZVN���5��3RVVQHU�0��0RUDOHV�
'/6��4XLQWHVVHQ]D� -����OVDLHG�7���WULRYHQWULFXODU�
9DOYH� 5HJXUJLWDWLRQ� LQ� 6LQJOH� 9HQWULFOH� +HDUW�
'LVHDVH�� �� &RPPRQ� 3UREOHP� �VVRFLDWHG� :LWK�
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