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�UHDVW� UHFRQVWU�FWLRQ� ZLWK� WUDQVYHUVH� UHFW�V�
abdominismyocutaneous� (TRAM)� �ap� has� its�

RZQ� �QLT�H� IHDW�UHV� DQG� UHT�LUHPHQWV�� 1RW� DOO�
cases�require�TRAM��ap,�and�TRAM��ap�is�not�the�

EHVW�RSWLRQ�IRU�HYHU\�FDVH��7KDW�FDQ�EH�DQDO\]HG�E\�
FRPSDULQJ� DYDLODEOH� WUHDWPHQW� RSWLRQV� RI� EUHDVW�
FDQFHU��RU�EUHDVW�GHIRUPLWLHV��DQG�UHFRQVWU�FWLRQ�

7UDGLWLRQDO� EUHDVW� FRQVHUYDWLYH� WKHUDS\� �%&7�� LV�
O�PSHFWRP\��VHQWLQHO� O\PSK�QRGH�ELRSV\��SRVVLEOH�
D[LOODU\� GLVVHFWLRQ�� DQG� UDGLDWLRQ� WKHUDS\�� %&7��
DV� NQRZQ� DQG� FRQVLGHUHG� DOO� RYHU� WKH� ZRUOG�� LV�
RQFRORJLFDOO\�HT�LYDOHQW�WR�PDVWHFWRP\�ZLWK�UHJDUG�
WR� RYHUDOO� ORQJ�WHUP� V�UYLYDO� UDWHV�� %&7� LV� WKH�
UHFRPPHQGHG�WUHDWPHQW�RI�FKRLFH�IRU�ZRPHQ�ZLWK�
HDUO\�VWDJHV�RI�EUHDVW�FDQFHU�����7KH�PDLQ�SKLORVRSK\�
RI�%&7�LV�RSWLPL]LQJ�FRVPHWLF�JRDOV�DQG�PLQLPL]LQJ�
WKH�SV\FKRORJLFDO�PRUELGLW\�RI�D�PDVWHFWRP\�ZKLOH�
HQV�ULQJ�ORZ�UDWHV�RI�ORFDO�UHF�UUHQFH�

�FKLHYLQJ� DQ� RQFRORJLFDOO\� VDIH� UHVHFWLRQ� LV�
PDLQWDLQHG�E\�W�PRU�PDUJLQ�FOHDUDQFH���(QV�ULQJ�
DQ�RQFRORJLF�FOHDUDQFH�ZLWK�LQFUHDVLQJ�W�PRU�VL]H�
UHT�LUHV� H[WHQVLYH� EUHDVW� SDUHQFK\PD� UHVHFWLRQ��
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�QG� WKLV� UHV�OWV� LQ� ODUJH� YRO�PH� UHVHFWLRQ�� DQG�
WKLV� UHT�LUHV� YRO�PH� UHSODFHPHQW� WHFKQLT�HV��
'HSHQGLQJ� RQ� WKH� DPR�QW� RIEUHDVW� YRO�PH�
UHVHFWHG�� DQ� D�WRORJR�V� WLVV�H� WUDQVIHU� PD\�
EH� UHT�LUHG� WR� DFKLHYH� UHT�LUHPHQW� RI� EUHDVW�
restoration.� Latissimusdorsi� �ap� and� TRAM� �ap�
are� two� autologous� tissues� mostly� used� to� ful�ll�
this�restoration.�Perforator��aps�are�also�available�
ZLWKLQ�WKH�ODVW�WZR�GHFDGHV��DQG�VRPH�FHQWHUV�DQG�
V�UJHRQV� EHJDQ� WR��VH� WKHP� DV� WKH�SURFHG�UH� RI�
choice.� This� chapter� focuses� on� the� TRAM� �ap,�
RQH�RI�WKH�PRVW�FRPPRQO\��VHG�D�WRORJR�V�WLVV�H�
LQ� YRO�PH� UHSODFHPHQW� UHFRQVWU�FWLRQ� RI� WKH�
PDVWHFWRP\�GHIHFW�

7KH� UHV�OWV� RI� EUHDVW� UHFRQVWU�FWLRQ� KDYH�
LPSURYHG�GUDPDWLFDOO\�RYHU�WKH�SDVW����\HDUV��7KH�
PDLQ�UHDVRQ�IRU�WKLV�LPSURYHPHQW�LV�WKH�H[SHULHQFH�
that� has� grown� from� various� techniques� of� �ap�
V�UJHU\��%UHDVW�UHFRQVWU�FWLRQ�HQWHUHG�WKH�PRGHUQ�
era�with�the�introduction�of�the�TRAM��ap�in�1982�
E\� +DUWUDPSI� HW� D���� 7KLV� LQJHQLR�V� SURFHG�UH�
UHOLDEO\� WUDQVIHUV� D�WRJHQR�V� WLVV�H� IURP� WKH�
ORZHU� DEGRPHQ� IRU� EUHDVW� UHFRQVWU�FWLRQ�� 7KLV�
surgery� has� also� the� added� bene�t� of� abdominal�
UHM�YHQDWLRQ��

�QDWRP\�RI�75�0

�HFW�V� D�GRPL�LV� P�VF�H�� 7KH� UHFW�V� DEGRPLQLV�
muscles�are�pairs�of�long,�straight�muscles�that��ex�
WKH� VSLQH� DQG� WLJKWHQ� WKH� LQWUD�DEGRPLQDO� ZDOO��
7KLV�P�VFOH�KDV�LWV�RULJLQ�IURP�WKH�V\PSK\VLV�S�ELV�
DQG�WKH�S�ELF�FUHVW�DQG�LQVHUWV�RQ�WKH�OLQHDDOED�DQG�
the��fth,�sixth,�and�seventh�costal�cartilages.�Each�
muscle�has�two�to��ve�tendinous�inscriptions.�The�
PRVW�FD�GDO�LQVFULSWLRQ�LV�DW�WKH�OHYHO�RI��PELOLF�V���
7KHVHWHQGLQR�V�LQVFULSWLRQV�DUH�QRW�DGKHUHQW�WR�WKH�
SRVWHULRU� VKHDWK� E�W� WR� RYHUO\LQJ� DQWHULRU� UHFW�V�
VKHDWK�� 5HFW�V� VKHDWK� LV� WKLFN� DQG� HQFORVHV� WKH�
UHFW�V� DEGRPLQLV�P�VFOH� H[FHSW� IRU� WKH� SRVWHULRU�
SDUW� EHORZ� WKH� DUF�DWH� OLQH�� 7KH� DUF�DWH� OLQH� LV�
PRVWO\�ORFDWHG�KDOIZD\�EHWZHHQ�WKH��PELOLF�V�DQG�
V\PSK\VLV�S�ELV��7KH�DUF�DWH�OLQH�LV�WKH�WUDQVLWLRQ�
SRLQW�ZKHUH�WKH�LQWHUQDO�REOLT�H�DSRQH�URVLV�VWRSV�
WR� VSOLW� DQG� WKH� DSRQH�URVLV� RI� DOO� WKUHH�P�VFOHV�
SDVV�YHQWUDO�WR�WKH�UHFW�V�DEGRPLQLV�P�VFOH��%HORZ�
WKH� DUF�DWH� OLQH�� WKHUH� LV� RQO\� WKH� WUDQVYHUVDOLV�
IDVFLD�ZKHUH�WKLV�LV�WKH�UHJLRQ�RI�ZHDNQHVV�DQG�LW�LV�
the�place�potential�herniation�after��ap�dissection.�
7KH� OLQHDDOED� LV� WKH� GHF�VVDWLRQ� RI� WKH� I�VHG�
DSRQH�URVLV�LQ�WKH�PLGOLQH��7KH�OLQHDDOED�LV�ZLGHU�
close�to�the�xiphoid�process�and�narrows�to�a��ne�a�
OLQH�EHORZ�WKH��PELOLF�V��7KH�ODWHUDO�ERUGHU�RI�WKH�
UHFW�V�P�VFOH�ZLWK� LWV� VKHDWK�LV�UHIHUUHG�WR�DV� WKH�
OLQHD�VHPLO�QDULV��

��RRG� V�SS���� 7KH� EORRG� V�SSO\� WR� WKH� UHFW�V�
muscle� and� TRAM� �ap� comes� from� the� deep�
V�SHULRU� HSLJDVWULF� DUWHU\� �'6(���� ZKLFK� DULVHV�
IURP�WKH�LQWHUQDO�WKRUDFLF��PDPPDU\��DUWHU\��DQG�
WKH�GHHS�LQIHULRU�HSLJDVWULF�DUWHU\��',(����D�EUDQFK�
RI�WKH�H[WHUQDO�LOLDF�DUWHU\��%RWK�WKH�GHHS�V�SHULRU�
DQG�LQIHULRU�HSLJDVWULF�DUWHULHV�FRPP�QLFDWH�ZLWKLQ�
WKH� UHFW�V� DEGRPLQLV� P�VFOH� DQG� WKH� RYHUO\LQJ�
P�VF�ODU� DQG� F�WDQHR�V� WLVV�H� RI� WKH� DQWHULRU�
DEGRPLQDO� ZDOO�� 7KH� '6(�� DQG� ',(�� V\VWHPV�
FRQQHFW� DERYH� WKH� �PELOLF�V� WKUR�JK� D� V\VWHP�
RI� VPDOO�FDOLEHU� YHVVHOV� WKDW� 7D\ORU� DQG� 3DOPHU�
UHIHU� WR� DV� �FKRNH��YHVVHOV��� 7KH�',(��RULJLQDWHV�
DSSUR[LPDWHO\� �� FP� DERYH� WKH� LQJ�LQDO� OLJDPHQW�
DQG�WKHQ�SLHUFHV�WKH�WUDQVYHUVDOLV�IDVFLD�DQG�HQWHUV�
WKH�UHFW�V�VKHDWK� M�VW�EHORZ�WKH�DUF�DWH� OLQH��7KH�
',(��WKHQ�DVFHQGV�REOLT�HO\�DQG�PHGLDOO\�EHWZHHQ�
WKH� UHFW�V� DEGRPLQLV� P�VFOH� DQG� WKH� SRVWHULRU�
ZDOO� RI� WKH� UHFW�V� VKHDWK�� 7KH�',(��GLYLGHV� LQWR�
WZR�RU�WKUHH�ODUJH�EUDQFKHV�EHORZ�WKH�OHYHO�RI�WKH�
�PELOLF�V�� ,W� VKRZV� FHUWDLQ� W\SH� RI� DUERUL]DWLRQ��
H[WHQVLYH� VW�GLHV� UHSRUWHG� E\�0RRQ� DQG� 7D\ORU��
%DVHG� RQ� WKHLU� R�WFRPHV�� WKHUH� DUH� WKUHH� W\SHV�
RI� DQDVWRPRVLV� EHWZHHQ� ',(�� DQG� '6(��� 0RVW�
SDWLHQWV�KDYH�WZR�QHWZRUNV��������ZKLOH�WKHUH�DUH�
WKUHH�QHWZRUNV�LQ�����RI�WKH�SHRSOH�DQG�RQO\�RQH�
PDMRU�DQDVWRPRVLV�LQ�����RI�WKH�SHRSOH��

�HUIRUDWRUV� DUH� NH\� IRU� WKH� YDVF�ODU� V�SSO\� RI�
TRAM� �ap.� These� vessels� are� terminal� branches�
RI� WKH� ',(�� DQG� GHHS� LQIHULRU� HSLJDVWULF� YHLQV��
3HUIRUDWRUV� H[WHQG� IURP� WKH� YHUWLFDO� HSLJDVWULF�
V\VWHP� DQG� SDVV� WKUR�JK� WKH� DQWHULRU� UHFW�V�
VKHDWK�� V�SSO\LQJ� WKH� VNLQ� DQG� V�EF�WDQHR�V�
WLVV�H��7D\ORU�DQG�3DOPHU�VW�GLHV�GHPRQVWUDWHG�D�
ULFK�FRQQHFWLRQ�EHWZHHQ�WKH�',(��V\VWHP�DQG�WKH�
DEGRPLQDO�ZDOO� VNLQ�� 7KH�PDMRULW\� RI� SHUIRUDWRUV�
DUH�EHWZHHQ�WKH��PELOLF�V�DQG�WKH�DUF�DWH�OLQH��E�W�
WKH� KLJKHVW� FRQFHQWUDWLRQ� RI� SHUIRUDWRUV� LV� LQ� WKH�
SHUL�PELOLFDO�DUHD��8V�DOO\� WKHUH�DUH� WZR�SDUDOOHO�
URZV� RI� SHUIRUDWRUV�� D� PHGLDO� RQH� DQG� D� ODWHUDO�
RQH��,QFRUSRUDWLRQ�RI�WKHSHUL�PELOLFDO�SHUIRUDWRUV�
permits�the�harvesting�of�a�skin��ap�with�virtually�
DQ\�RULHQWDWLRQ�IURP�WKH�PLGOLQH�����

TRAM��ap�can�be�planned�either�unipedicled�or�
ELSHGLFOHG��7KH�GHFLVLRQ�DER�W�SHGLFOH�GHSHQGV�RQ�
WKH�UHT�LUHPHQW�RI�WKH�WLVV�H�SDG�WR�EH�WUDQVIHUUHG��
,I�D�V�UJHRQ�QHHGV�DOPRVW��S�WR�����RI�WKH�ORZHU�
DEGRPLQDO� WLVV�H�� WKHQ� �QLSHGLFOH� PLJKW� EH� WKH�
ULJKW�FKRLFH��,I�WKH�UHT�LUHPHQW�LV�PRUH�WKDQ�WKDW��
then�it�would�be�better�to�go�with�bipedicled��ap.

,QGLFDWLRQV�RI�75�0�IODS

��� %UHDVW�5HFRQVWU�FWLRQ

-DFRE��QWRQ\�&KDNLDWK��5DYL�.�PDU�&KLWWRULD��5ROH�RI�3HGLFOHG�7UDQVYHUVH�5HFW�V��EGRPLQLV�
0\RF�WDQHR�V�)ODS�LQ�%UHDVW�5HFRQVWU�FWLRQ
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��� +HDG�DQG�1HFN�5HFRQVWU�FWLRQ

75�0�)ODS

Breast� reconstruction� with� TRAM� �ap� can� be�
DFFRPSOLVKHG� ZLWK� D� YDULHW\� RI� ORZHU� DEGRPHQ�
�ap�and� techniques� such� as�pedicled�TRAM��ap�
(uni-�or�bipedicled),�free�TRAM��ap,�or�DIEP��ap.�
Here�we�discuss�pedicled�TRAM��ap.

�DWLH�W� VH�HFWLR��� The� very� �rst� part� of� this�
SURFHG�UH� VKR�OG� EH� SDWLHQW� VHOHFWLRQ�� 7KH�
FDQGLGDWH� VKR�OG� EH� HYDO�DWHG� DV� WR� WKH� VWDW�V�
RI� KHU� GLVHDVH� DQG� RYHUDOO� KHDOWK�� 6KH� VKR�OG�
EH� HPRWLRQDOO\� VWDEOH�� 6KH� VKR�OG� KDYH� D� JRRG�
PRWLYDWLRQ�� �OO� GHWDLOV� UHJDUGLQJ� V�UJHU\��
KRVSLWDOL]DWLRQ�� DQG� UHF�SHUDWLRQ� QHHG� WR� EH�
GLVF�VVHG�LQ�GHWDLO�

Who� are� candidates� for� TRAM� �ap� breast�
UHFR�VWU�FWLR��

,Q�JHQHUDO�VSHDNLQJ��PDVWHFWRP\�GHIHFW�QHHGV�WR�
EH�HYDO�DWHG�EHIRUH�SODQQLQJ�

7KH�EHVW�FDQGLGDWHV�DUH�DV�IROORZV�

��� 3DWLHQWV� ZLWK� ODUJH� DQG� SWRWLF� EUHDVWV�
ZKHUH�WKH�FRQWUDODWHUDO�EUHDVW�QHHGV�WR�EH�
DOWHUHG�IRU�V\PPHWU\�S�USRVH��

��� 3DWLHQWV�ZLWK�ELJ�PDVWHFWRP\�GHIHFW�DQG�
RU� SRRU� VNLQ� T�DOLW\� G�H� WR� H[FHVVLYH�
GLVVHFWLRQ�� VNLQ� VOR�JK�� UDGLDWLRQ� HIIHFW��
etc.� The� best� candidates� for� TRAM� �ap�
KDUYHVWLQJ� DUH� WKH� SDWLHQWV� ZLWK� ZHOO�
SDGGHG� ORZHU� DEGRPLQDO� VRIW� WLVV�H� DQG�
ORRVH��SSHU�DEGRPLQDO�VRIW�WLVV�H��3DWLHQW�
ZLWK�H[FHVVLYH�DEGRPLQDO�IDW�PLJKW�QRW�EH�
D�JRRG�FDQGLGDWH���

Who� are� not� candidates� for� TRAM� �ap� breast�
UHFR�VWU�FWLR��

7KH�VFDU�RQ�WKH�DEGRPHQ�LV�DOVR�D�NH\�WR�DQDO\]H�
patient� eligibility� for� TRAM� �ap.� A� subcostal�
RU� WUDQVYHUVH� LQFLVLRQ� WKDW� GLYLGHV� WKH� UHFW�V�
DEGRPLQLV� P�VFOH� DQG� LWV� V�SHULRU� HSLJDVWULF�
EORRG� V�SSO\�PLJKW�EH�D� FRQWUDLQGLFDWLRQ� IRU� WKH�
use� of� a� pedicled� TRAM� �ap.� Lower� abdominal�
LQFLVLRQ� V�FK� DV� 3IDQQHQVWLHO� LQFLVLRQ� LV� QRW� D�
contraindication� for� a� TRAM� �ap,� and� contrary�
WR� IDFW�� V�FK� DQ� LQFLVLRQ� PLJKW� SOD\� D� �GHOD\�
SKHQRPHQD�� HIIHFW�� 3DWLHQWV� LGHDOO\� VKR�OG� EH�
QRQVPRNHU��RU�LI�WKH\�DUH�VPRNHU�WKH\�QHHG�WR�VWRS�
VPRNLQJ�DOPRVW�����PRQWKV�EHIRUH�V�UJHU\��,I�WKH�
SDWLHQW� LV�RQ�FKHPRWKHUDS\��LW�ZR�OG�EH�EHWWHU�WR�
ZDLW�DW� OHDVW���PRQWKV�PRUH�DIWHU� WKH� ODVW�F�UH�RI�

FKHPRWKHUDS\�� ,I� WKHUH� LV� D� KLVWRU\� RI� UDGLDWLRQ�
WKHUDS\�� LW� ZR�OG� EH� EHWWHU� WR� SRVWSRQH� V�UJHU\�
IRU�DQRWKHU���PRQWKV�WR�\HDU�DIWHU�WKH�ODVW�F�UH�RI�
UDGLDWLRQ�WKHUDS\��7KH�ODVW�FRQGLWLRQ�FDQ�EH�WRWDOO\�
H[FO�GHG�EDVHG�RQ�WKH�UHFLSLHQW�DUHD�UHT�LUHPHQW�
V�FK�DV�UDGLDWLRQ�LQG�FHG�VRIW�WLVV�H�GHIHFW�LQ�WKH�
PDVWHFWRP\�DUHD�RU�RWKHU�VRIW�WLVV�H�GHIHFWV�G�H�WR�
WKH�PDVWHFWRP\�

3UH�RSHUDWLYH�0DUNLQJ�DQG�3DWLHQW�3RVLWLRQLQJ

�OO� PDUNLQJV� DUH�PDGH�ZLWK� WKH� SDWLHQW� LQ� DQ�
�SULJKW�VWDQGLQJ�SRVLWLRQ�

�HFLSLH�W� DUHD�� 7KH� LQIUDPDPPDU\�� SDUDVWHUQDO��
DQWHULRU�D[LOODU\� OLQH�RI� WKH�FRQWUDODWHUDO�EUHDVW� LV�
marked.�The�template�of�these�lines�is�re�ected�to�
WKH�UHFLSLHQW�VLGH�RQ�D�PLUURU�LPDJH��7KH�IRRWSULQW�
RI� WKH� UHFLSLHQW� VLGH� LV� DOVR� FRSLHG� IURP� WKH�
FRQWUDODWHUDO�EUHDVW��7KH�PDUNLQJ�DUH�DOVR�PDGH�IRU�
WKH�I�W�UH�LQIUDPDPPDU\�IROG�DQG�WKH�W�QQHO�WKDW�
the��ap�would�pass�through�(Fig.�1).

)LJ�����0DUNLQJV�IRU�75�0�IODS�

��R��F�����JRRJ�H�VHDUFK�H�JL�H�

�R�RU� DUHD�� The� TRAM� �ap� is� marked� as�
D� KRUL]RQWDO� HOOLSVH� RQ� WKH� ORZHU� DEGRPHQ��
3HUIRUDWRUV� DUR�QG� WKH� �PELOLF�V� DQG� EHORZ� LW�
DUH�PDUNHG�ZLWK� WKH� DLG� RI� D� KDQGKHOG� 'RSSOHU�
US.� The� whole� ellipse� is� tried� to� �t� with� these�
SHUIRUDWRUV� DV� P�FK� DV� SRVVLEOH�� 7KH� LQIHULRU�
LQFLVLRQ�LV�SODFHG� LQ� WKH� ORZ�ELNLQL�DUHD��7KH�EHVW�
LQIHULRU� LQFLVLRQ� ORFDWLRQ� ZR�OG� EH� V�SUDS�ELF�
FUHDVH��E�W�WKLV�PLJKW�QRW�EH�SRVVLEOH�LQ�HDFK�FDVH��
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7KH�H[F�UVLRQ�RI� WKH� ORZHU�ELNLQL� DUHD� VKR�OG�EH�
WHVWHG� E\� SLQFKLQJ�� 7KH� V�SHULRU� LQFLVLRQ� OLQH� LV�
PDUNHG� �� FP� DERYH� RU� EHORZ� WKH� �PELOLF�V�� ��
V�SHULRU� LQFLVLRQ� WKDW� LV� DERYH� WKH� �PELOLF�V� LV�
SUHIHUDEOH� DV� WKLV� KDV� D�KLJKHU� FKDQFH� WR� LQFO�GH�
DV�P�FK�SHUL�PELOLFDO�SHUIRUDWRUV�DV�SRVVLEOH��%�W�
WKH�HDVH�RI�GRQRU�DUHD�FORV�UH�LV�WKH�NH\�IDFWRU�WR�
place� the� superior� incision� line.� A� TRAM��ap� is�
GLYLGHG�LQWR�IR�U�]RQHV�EDVHG�RQ�WKH�UHOLDELOLW\�RI�
SHUI�VLRQ��7KHUH�DUH� IR�U�]RQHV� IRU�D��QLSHGLFOHG�
TRAM� �ap� scenario.� Zone� 1� refers� to� the� skin�
RYHUO\LQJ� HDFK� ODWHUDO� UHFW�V� DEGRPLQLV� P�VFOH��
=RQH� �� UHIHUV� WR� WKH� VNLQ� RYHUO\LQJ� FRQWUDODWHUDO�
UHFW�V�DEGRPLQLV�P�VFOH��7KH�VNLQ�WHUULWRU\�RQ�HDFK�
VLGH�RI�WKHDEGRPHQ�ODWHUDO�WR�WKH�OLQHDVHPLO�QDULV�
LV�UHIHUUHG�WR�DV�]RQH����DQG�WKH�VNLQ�ODWHUDO�WR�WKH�
RSSRVLWH�OLQHDVHPLO�QDULV�LV�]RQH����7KH�SHUI�VLRQ�
RI�]RQHV���DQG���LV�OHVV�WKDQ�]RQHV���DQG���ZKHUH�
]RQH���LV�WKH�PRVW�WHQ�R�V��6�UJLFDO�WHFKQLT�H��7KH�
mastectomy�skin��ap�is�elevated�off�the�pectoralis�
PDMRU�P�VFOH�LQIHULRUO\�DQG�V�SHULRUO\�EDVHG�RQ�WKH�
SUHRSHUDWLYH�PDUNLQJ�� 3UHYLR�V�PDVWHFWRP\� VFDU�
LV�H[FLVHG�DQG�VHQW�IRU�SDWKRORJLF�HYDO�DWLRQ��7KH�
superior�TRAM��ap�incision�is�placed�till�anterior�
rectus� fascia.� The� upper� abdominal� skin� �ap� is�
HOHYDWHG�FORVH�WR�ERWK�LQIUDPDPPDU\�IROGV��,0)�����
W�QQHO�LV�PDGH�WR�WKH�PDVWHFWRP\�DUHD��7KH�LQIHULRU�
LQFLVLRQ� LV�SODFHG�GHHS� WR� WKH�UHFW�V�P�VFOH�� DQG�
both� super�cial� epigastric� vessels� are� identi�ed�
DQG�SUHVHUYHG��=RQHV���DQG���DUH�GLVVHFWHG�RII�WKH�
H[WHUQDO� REOLT�H� IDVFLD�� DQG� GLVVHFWLRQ� FRQWLQ�HV�
PHGLDOO\� ZLWK� SUHFD�WLRQ� ZKLOH� DSSURDFKLQJ� WKH�
ODWHUDO�ERUGHU�RI�WKH�UHFW�V�DEGRPLQLV�IDVFLD���W�WKLV�
SRLQW�� SUHRSHUDWLYH� PDUNLQJV� IRU� SHUIRUDWRUV� DUH�
IROORZHG�� DQG� WKLV�GLVVHFWLRQ� FRQWLQ�HV�PHGLDOO\��
VWRSSLQJ� DSSUR[LPDWHO\� ���� PP� ODWHUDO� WR� WKHVH�
SHUIRUDWRUV��7KH�ODUJHVW�SHUIRUDWRU�LV�PRVWO\�IR�QG�
M�VW�ODWHUDO�DQG�LQIHULRU�WR�WKH��PELOLF�V���Q�LQFLVLRQ�
LV�PDGH�RQ�WKH�UHFW�V�IDVFLD�M�VW���FP�ODWHUDO�WR�WKH�
perforators.�The�inferior�epigastrics�are� identi�ed�
HDVLO\�DORQJ� WKH� ODWHUDO�HGJH�RI� WKH�UHFW�V�P�VFOH��
The�vessels�are�identi�ed�close�to�the�external�iliac�
DUWHU\��DQG� WKH�',(�� LV� OLJDWHG�� 7KH�UHFW�V� IDVFLD�
LV� GLYLGHG�YHUWLFDOO\�� DQG� WKH� UHFW�V�P�VFOH�ZLWK�
TRAM� �ap� attached� elevated� off� the� posterior�
UHFW�V� IDVFLD�� 7KH� �PELOLF�V� LV� FLUF�PIHUHQWLDOO\�
LQFLVHG�DQG�LVRODWHG�RQ�LWV�VWDON�PHGLDOO\��7KH�HLJKW�
intercostal� nerves� are� identi�ed� and� transected�
WR� KHOS� IRU� WKH� DWURSK\� RI� WKH� P�VFOH� SHGLFOH�
ZKLOH� DSSURDFKLQJ� FORVH� WR� WKH� DUF�VFRVWDU�P��
TRAM��ap�is�delivered�through�the�tunnel�to�the�
PDVWHFWRP\� VLWH�� �QWHULRU� UHFW�V� IDVFLD� LV� FORVHG�
ZLWK� �� RU� �?��3UROHQH� �RU� Q\ORQ� V�W�UH��� ,QIHULRU�
F�II� RI� UHFW�V� P�VFOH� LV� LQWHJUDWHG� WR� WKH� ZHDN�
DUHD�EHORZ�DUF�DWH�OLQH��&ORV�UH�LV�UHLQIRUFHG�ZLWK�

DQ�RYHUOD\�3UROHQH�PHVK� WKDW� OLHV� IURP�HSLJDVWULF�
DUHD� WR�V\PSK\VLV�S�ELV��&DUH�P�VW�EH� WDNHQ�QRW�
to� constrict� the� pedicle.� Abdominal� skin� �ap� is�
FORVHG�LQ�OD\HUV��DQG�WKH��PELOLF�V�LV�GHOLYHUHG�WR�
its�new�location�in�the�midline.�The�TRAM��ap�is�
SURYLVLRQDOO\� SODFHG� LQWR� WKH�PDVWHFWRP\� GHIHFW��
and�the�mastectomy��ap�is�draped�over�the�TRAM�
�ap.�The�patient�is�placed�in�a�sitting�position,�and�
the�TRAM��ap�is�shaped�into�a�breast�mound.�Care�
VKR�OG�EH�WDNHQ�WR�VKLIW�EUHDVW�PR�QG�V�SHULRU�DQG�
PHGLDO�DUHD� WR�HQV�UH�DGHT�DWH�FOHDYDJH�YRO�PH��
6�UHO\��YRO�PH�GLVWULE�WLRQ� LV� LPSRUWDQW� IRU� HDFK�
T�DGUDQW�RI�EUHDVW�PR�QG�

3RVW�RSHUDWLYH�FDUH

:R�QG�FDUH�LV�HVVHQWLDO��DQG�UR�WLQH�ZR�QG�FDUH�
is�needed.�The��ap�is�kept�warm,�and�a�fenestrated�
dressing�might�be�a�better�option� to�observe��ap�
SHUI�VLRQ���� V�SSRUW� EUD� LV��VHG� WR�PDLQWDLQ� WKH�
position� of� the� �ap.� The� patient� is� placed� in� a�
�exed�position�by�keeping�head�elevated�30°�and�
legs� elevated� 20°.� An� abdominal� girdle� needs� to�
EH�RQ�DW�DOO�WLPH�IRU���PRQWKV��3DWLHQWV�DUH�PRVWO\�
KRVSLWDOL]HG� IRU� �� GD\V�� 3DWLHQWV� DUH� DGYLVHG� IRU�
UHVWLQJ�IRU����GD\V�WR�D�PRQWK�DIWHU�V�UJHU\�

&RPSOLFDWLRQV

�DW� �HFURVLV�� )DW� QHFURVLV� FDQ� EH� VHHQ�� DQG� WKH�
UHDVRQ�LV�LQDGHT�DWH�SHUI�VLRQ�RU�OLPLWHG�SHUI�VLRQ�
to�a�certain�part�of�the��ap.�Planning�and�surgical�
technique�needs� to�be�veri�ed�before�and�during�
V�UJHU\� WR�PLQLPL]H�WKH�SRVVLELOLW\�RI�LQDGHT�DWH�
SHUI�VLRQ�� 3ODQQLQJ� DQG� WHFKQLT�H� VKR�OG� EH�
RSWLPDO� SHUIRUDWRU� DUHDV� ZLWK� OLPLWHG� SHUI�VLRQ��
RU� T�HVWLRQ� PLJKW� EH� GLVFDUGHG� G�ULQJ� V�UJHU\��
=RQH���LV�DOZD\V�DQ�DUHD�RI�T�HVWLRQ�DQG�P�VW�EH�
discarded�before�transposing�the��ap.

Partial� �ap� loss�� Partial� �ap� loss� is� also� can� be�
VHHQ�G�H�WR�LQDGHT�DWH�SHUI�VLRQ��/LNHZLVH��DUHDV�
ZLWK�T�HVWLRQ�QHHG�WR�EH�GLVFDUGHG��SODQQLQJ�DQG�
WHFKQLT�H� VKR�OG� EH� RSWLPDO� WR� LQFO�GH� DV�P�FK�
SHUIRUDWRUV�DV�SRVVLEOH�

��GRPL�D��KHU�LD��+HUQLD�RU�E�OJLQJ�FDQ�EH�VHHQ�
DV� RQH� RI� WKH� PDMRU� FRPSOLFDWLRQ�� )DVFLDO� FORV�UH�
QHHGV� WR� EH� GRPH� WHQVLRQ� IUHH�� DQG� PHVK� QHHGV�
WR� EH� �VHG� LI� LQGLFDWHG�� 3DWLHQWV� VKR�OG�EH� SODFHG�
LQ� DEGRPLQDO� JLUGOH� DQG� WROG� WR� DYRLG� VWUHQ�R�V�
H[HUFLVH� WLOO� WKH� VL[WK� PRQWK� DIWHU� V�UJHU\���� 7KH�
LQFLGHQFH� RI� DEGRPLQDO� E�OJHVZDV� UHSRUWHG� ������
ZKLOH�KHUQLD�ZDV�UHSRUWHG���������,W�LV�DOVR�UHSRUWHG�
WKDW�DEGRPLQDO�VWUHQJWK��DV�PHDV�UHG�E\�WKH�DELOLW\�
do�sit-ups,�is�in�uenced�signi�cantly�by�TRAM��ap.

Revisional� surgeries� for� TRAM� �ap:� All�

-DFRE��QWRQ\�&KDNLDWK��5DYL�.�PDU�&KLWWRULD��5ROH�RI�3HGLFOHG�7UDQVYHUVH�5HFW�V��EGRPLQLV�
0\RF�WDQHR�V�)ODS�LQ�%UHDVW�5HFRQVWU�FWLRQ
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FRPSOLFDWLRQV�QHHG�WR�EH�UHYLVHG�DV�QHHGHG��3DUWLDO�
�ap� loss� should� be� addressed� within� the� �rst� 2�
ZHHNV� DIWHU� V�UJHU\�� 0HWLF�OR�V� ZR�QG� FDUH� LV�
HVVHQWLDO�PHDQZKLOH�

Breast� reconstruction� with� TRAM� �ap� is� a�
two-stage�procedure.�The�goal� of� the��rst� step� is�
WR�UHFRQVWU�FW�WKH�EUHDVW�PR�QG�DV�FORVH�DV�WR�WKH�
FRQWUDODWHUDO�EUHDVW�PR�QG��7KH�JRDO�RI�WKH�VHFRQG�
VWDJH�LV�WR�JHW�V\PPHWU\�DV�P�FK�DV�SRVVLEOH�DQG�
UHFRQVWU�FWLRQ� RI� QLSSOH� DUHROD� FRPSOH[� �1�&���
6�UJLFDO� LQWHUYHQWLRQ� PLJKW� EH� QHHGHG� IRU� WKH�
FRQWUDODWHUDO� EUHDVW� �L�H��� OLIWLQJ� DQG� UHG�FWLRQ��
G�ULQJ�WKH�VHFRQG�VWDJH��7KH�IROORZLQJ�SURFHG�UHV�
PLJKW�EH�GRQH�G�ULQJ�WKH�VHFRQG�VWDJH��UHPRYDO�RI�
IDW�QHFURVLV��EUHDVW�PR�QG�UHYLVLRQ��,0)�UHYLVLRQ��
medial�cleavage�revision�(with��ap�transposition�or�
IDW�JUDIWLQJ���GRQRU�VLWH� OLSRV�FWLRQ�IRU� IHDWKHULQJ�
WR�FK��DQG�1�&�UHFRQVWU�FWLRQ�

1�&�UHFRQVWU�FWLRQ��1�&�UHFRQVWU�FWLRQ�FDQ�EH�
GRQH�ZLWK�YDULR�V�WHFKQLT�HV��6RPH�RI�WKH�PRVWO\�
used�techniques�are�CV��ap,�skate��ap,�star��ap,�
HWF���UHROD�PRVWO\� UHFRQVWU�FWHG�ZLWK�SLJPHQWHG�
I�OO�WKLFNQHVV� JUDIWLQJ� IURP� LQJ�LQDO� DUHD� RU�
WDWWRRLQJ�

5()(5(1&(6

��� 9HURQHVL�8��6DOYDGRUL�%��/�LQL����%UHDVW�FRQVHUYLQJ�
LV� D� VDIH�PHWKRG� LQ� SDWLHQWV�ZLWK� VPDOO� FDQFHU� RI�
WKH�EUHDVW��/RQJ�WHUP�UHV�OWV�RI�WKUHH�UDQGRPL]HG�
WULDOV�RQ�������SDWLHQWV��(�URSHDQ�-R�UQDO�RI�&DQFHU��
������������������������

��� )LVKHU� %�� �QGHUVRQ� 6�� 5HGPRQG� &.�� HW� DO��
5HDQDO\VLV� DQG� UHV�OWV� DIWHU� ��� \HDUV� RI� IROORZ�
�S� LQ� D� UDQGRPL]HG� FOLQLFDO� WULDO� FRPSDULQJ� WRWDO�
PDVWHFWRP\� ZLWK� O�PSHFWRP\� ZLWK� RU� ZLWKR�W�
LUUDGLDWLRQ� LQ� WKH� WUHDWPHQW� RI� EUHDVW� FDQFHU�� 7KH�
1HZ�(QJODQG�-R�UQDO�RI�0HGLFLQH����������������
������

��� Hartrampf� CR,� Sche�an� M,� Black� PW.� Breast�
UHFRQVWU�FWLRQ� ZLWK� D� WUDQVYHUVH� DEGRPLQDO�
Island� �ap.� Plastic� and� Reconstructive� Surgery.�
�����������������

��� (YDQV�*5'��+DOO�)LQGOD\�(��+LVWRU\�DQG�DQDWRP\��
,Q��(YDQV�*5'��+DOO��)LQGOD\�(��HGLWRUV���HVWKHWLF�
DQG� 5HFRQVWU�FWLYH� 6�UJHU\� RI� WKH� %UHDVW�� &KLQD��
(OVHYLHU�6D�QGHUV��������SS������

��� +DPGL� 0�� :�ULQJHU� (�� 6FKOHQ]� ,�� .�]EDUL� 5��
�QDWRP\�RI� WKH� EUHDVW���� FOLQLFDO� DSSOLFDWLRQ�� ,Q��
+DPGL�0��+DPPRQG�'&��1DKDL�)��HGLWRUV��9HUWLFDO�
6FDU� 0DPPDSODVW\�� 6SULQJHU�%HUOLQ� +HLGHOEHUJ��
������SS�������

��� +DPPRQG� '&�� HGLWRU�� �SSOLHG� DQDWRP\�� ,Q��
�WODV�RI��HVWKHWLF�%UHDVW� 6�UJHU\��&KLQD��(OVHYLHU�
6D�QGHUV��������SS�������

��� 7D\ORU� *�� 3DOPHU� -�� 7KH� YDVF�ODU� WHUULWRULHV�
�DQJLRVRPHV�� RI� WKH� ERG\�� ([SHULPHQWDO� DQG�
FOLQLFDO� DSSOLFDWLRQV�� %ULWLVK� -R�UQDO� RI� 3ODVWLF�
6�UJHU\��������������

��� %RKPHW� +�� *DEND� &-�� HGLWRUV�� �QDWRP\� RI� WKH�
WUDQVYHUVH� UHFW�V� DEGRPLQLVP�VF�ORF�WDQHR�V�
�ap—The� TRAM� �ap.� In:� Plastic� and��
5HFRQVWU�FWLYH� 6�UJHU\� RI� WKH� %UHDVW�� �� 6�UJLFDO�
�WODV�� 1HZ��RUN�� *HRUJH� 7KLHPH�� ������ SS�� ����
�����

��� '�FKDWHD�� -�� 'HFOHW\� ��� /HMR�U� 0�� ,QQHUYDWLRQ�
RI� WKH� UHFW�V� DEGRPLQ�V�P�VFOH�� ,PSOLFDWLRQV� IRU�
rectus� �aps.� Plastic� and� Reconstructive� Surgery.�
������������

���� %R\G� -%�� 7D\ORU� *,�� &RUOHWW� 5�� 7KH� YDVF�ODU�
WHUULWRULHV� RI� WKH� V�SHULRU� DQG� GHHS� LQIHULRU�
HSLJDVWULF� V\VWHPV�� 3ODVWLF� DQG� 5HFRQVWU�FWLYH�
6�UJHU\������������

���� .UROO�66��:K\�D�WRORJR�V�WLVV�H��&OLQLFV�LQ�3ODVWLF�
6�UJHU\������������������

���� 3DG�ELGUL��1��7HWPDQ�5��%URZQH�(��/�FDV����3DSD\�
)��/DULYH�%��HW�DO��&RPSOLFDWLRQV�RI�SRVWPDVWHFWRP\�
EUHDVW�UHFRQVWU�FWLRQ�LQ�VPRNHUV��H[�VPRNHUV��DQG�
QRQVPRNHUV�� 3ODVWLF� DQG� 5HFRQVWU�FWLYH� 6�UJHU\��
������������������

���� .UROO� 66�� 6FK�VWHUPDQ� 0��� 5HHFH� *3�� 0LOOHU�
0-�� 5REE�*�� (YDQV� *�� �EGRPLQDO� ZDOO� VWUHQJWK��
bulging,� and� hernia� after� TRAM� �ap� breast�
UHFRQVWU�FWLRQ��3ODVWLF�DQG�5HFRQVWU�FWLYH�6�UJHU\��
������������������
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0\RF�WDQHR�V�)ODS�LQ�%UHDVW�5HFRQVWU�FWLRQ


