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M
inimally invasive neurosurgery 
encompasses numerous neuro-
surgical technologies and sur-
gical interventions to reduce 
approach-related morbidity and 
collateral damage by sparing 
normal anatomical structures.  
Over the last three decades many 

DUHDV�RI�VXUJHU\�KDYH�LQFRUSRUDWHG�PLQLPDOO\�LQYDVLYH�VXU-
JHU\� VXFK� DV� ODSDURVFRS\�� HQGRYDVFXODU� WHFKQLTXHV�� DQG�
DUWKURVFRSLF�SURFHGXUHV���6LPXOWDQHRXVO\��WKH�JHQHUDO�SULQ-
FLSOH�RI�PLQLPDO�DFFHVV�VXUJHU\�KDV�OHG�WR�D�QHZ�HUD�LQ�ZKLFK�
WKH�QHXURVXUJLFDO�SOD\LQJ�¿HOG�LV�FKDQJLQJ���6HYHUDO�DUHDV�RI�
UHVHDUFK�KDYH�FRQYHUJHG��LQFOXGLQJ�DGYDQFHV�LQ�KLJK�VSHHG�
miniaturized computers that led the way to improved preop-
HUDWLYH�HYDOXDWLRQ�RI���'�DQDWRP\�ZLWK�KLJK�UHVROXWLRQ�&7�
DQG�05,�VFDQQLQJ��DQG�QHXURYDVFXODU� LPDJLQJ�� � ,PSURYH-
PHQW�LQ�RSWLFV�DQG�WKH�GHYHORSPHQW�RI���'�KLJK�GH¿QLWLRQ�
HQGRVFRS\�KDV�DLGHG�WKH�WUDQVLWLRQ�IURP�WKH�WUDGLWLRQDO�RSHQ�
microsurgical techniques to endoscopic techniques through 
VPDOOHU�RSHQLQJV�� �7KH�GHYHORSPHQW�RI� LQWUDRSHUDWLYH�&7�
05,�LPDJLQJ�KDV�IDFLOLWDWHG�WKH�SURSDJDWLRQ�RI�VWHUHRWD[LV�
DQG� LQWUDRSHUDWLYH� QDYLJDWLRQ�� ZKLFK� KDV� KHOSHG� DGYDQFH�
WKH�¿HOG�RI�QHXURVXUJHU\� LQWR� WKH���VW� FHQWXU\��7KLV�SDUD-
GLJP�VKLIW�LQ�KRZ�VXUJHU\�LV�SHUIRUPHG�ZLOO�XOWLPDWHO\�UHVXOW��
LQ�LPSURYHG�RXWFRPHV�DQG�IDVWHU�UHFRYHU\�LQ�RXU�SDWLHQWV��

7KH�¿HOG�RI�PLQLPDOO\�LQYDVLYH�VXUJHU\�FDQ�EH�
VXPPDUL]HG�LQ�WKH�IROORZLQJ�FDWHJRULHV�� 

.H\KROH�(QGRVFRSLF�(QGRVFRSLF�$VVLVWHG�6XUJHU\����
5LJLG�¿EHU�RSWLF�HQGRVFRSHV�ZLWK�YDULRXV�DQJOHG�OHQVHV�FDQ�
be used with standard microscope-based approaches to as-
sist with visualization around corners to allow a panoramic 
YLHZ�RI�WKH�ORFDO�DQDWRP\��7KLV�KDV�LPSURYHG�WKH�VDIHW\�DQG�
ḢFDF\� RI� FOLSSLQJ� DQHXU\VPV� DQG� WXPRU� UHVHFWLRQ� LQ� WKH�
brain.  The endoscope can be held in position rigidly and 
easily maneuvered using a pneumatic endoscopic holder.  
7KLV�DOORZV�WZR�KDQGHG�PDQLSXODWLRQ�RI�VSHFLDOO\�GHVLJQHG�
PLFURVXUJLFDO� LQVWUXPHQWV�� �:LWK� WKH�DLG�RI� LQWUDRSHUDWLYH�
QDYLJDWLRQ�D�VKRUW��GLUHFW�DQG�SUHFLVH�URXWH�WR�WKH�EUDLQ�DQG�
skull pathology can be selected without manipulating or ex-
SRVLQJ�XQD̆HFWHG�DUHDV�RI� WKH�EUDLQ��.H\�KROH�DSSURDFKHV�
XVLQJ�VPDOO�LQFLVLRQV�PDGH�LQ�WKH�JDEHOOD��H\HEURZ��RFFLSLWDO�
or retrosigmoid region allow approaches using the endo-
VFRSH� IRU�SDWKRORJ\�RI� WKH� DQWHULRU��PLGGOH�� DQG�SRVWHULRU�
FUDQLDO�IRVVD����
,QWUDYHQWULFXODU�(QGRVFRSLF�6XUJHU\�� 
6PDOO� HQGRVFRSHV��ZLWK� XS� WR� WKUHH�ZRUNLQJ� FKDQQHOV� DUH�
passed through a burr hole into the ventricles using intraop-
erative navigation to treat intraventricular pathology such 
DV�ELRSV\�UHVHFWLRQ�RI�LQWUDYHQWULFXODU�WXPRUV��GUDLQDJH�RI�
F\VWV�� UHPRYDO� RI� LQWUDYHQWULFXODU� KHPDWRPDV�� DQG� WUHDW-
PHQW�RI� K\GURFHSKDOXV�ZLWK� HQGRVFRSLF� WKLUG� YHQWULFXORV-
WRP\��7KH�HQGRVFRSLF�UHPRYDO�RI�LQWUDYHQWULFXODU�WXPRUV�LV�
an evolving neurosurgical technique and - with  advances 
in endoscopic chip-tip technology - will replace most micro-
surgical approaches. The endoscopic approach is less inva-
VLYH�DQG�\HW�VLPLODUO\�H̆HFWLYH�DV�PLFURVXUJLFDO�DSSURDFKHV����
   

(QGRVFRSLF���(QGRQDVDO�$SSURDFK��
,QWURGXFWLRQ�RI�WKH�HQGRVFRSLF�HQGRQDVDO�DSSURDFK�WR�SLWX-
LWDU\�WXPRUV�KDV�R̆HUHG�D�OHVV�LQYDVLYH�DOWHUQDWLYH�WR�DFFHVV�
WKH�SLWXLWDU\�JODQG�DQG�SDUDVHOODU�DUHD��SURYLGLQJ�VXSHULRU�LQ-
WUDRSHUDWLYH�YLVXDOL]DWLRQ�E\�YLUWXH�RI�DQJOHG�OHQVHV�WKDW�DOORZ�
D�SDQRUDPLF�YLHZ�RI� WKH�VXUJLFDO�DQDWRP\��QRW�SURYLGHG�E\�
VWDQGDUG�PLFURVFRSH�EDVHG� WHFKQLTXHV�� �$OWKRXJK�SLWXLWDU\�
WXPRUV�DUH�RQO\�DW� WKH� IRUHIURQW�RI� WKLV� VXUJLFDO� UHYROXWLRQ��
LW� LV�EHFRPLQJ� LQFUHDVLQJO\�DSSDUHQW� WKDW�D�YDULHW\�RI�VNXOO�
EDVHG�SDWKRORJLHV�VXFK�DV�&6)�OHDNV��PHQLQJR�HQFHSKDORFHOH�
UHSDLU�� FUDQLRSKDU\QJLRPDV�� FKRUGRPDV�� PHQLQJLRPDV�� RU-
ELWDO�DSH[�WXPRUV��DQG�FUDQLRFHUYLFDO�MXQFWLRQ�SDWKRORJ\�FDQ�
be addressed using the endonasal endoscopic approaches.  
6WHUHRWDFWLF�$SSURDFKHV�IRU�)XQFWLRQDO�6XUJHU\��  
'HHS�EUDLQ�VWLPXODWLRQ��'%6��LV�D�VDIH�DQG�H̆HFWLYH�VXUJLFDO�
WKHUDS\�IRU�UHOLHYLQJ�WKH�PRWRU�V\PSWRPV�RI�PRYHPHQW�GLVRU-
GHUV�LQFOXGLQJ�HVVHQWLDO�WUHPRU��3DUNLQVRQ¶V�GLVHDVH��G\VWRQLD��
YDULRXV�SV\FKLDWULF�GLVRUGHUV��DQG�IRU�UHIUDFWRU\�SDLQ�PDQDJH-
PHQW�SURFHGXUHV�� �0RWRU�FRUWH[�VWLPXODWLRQ�FDQ�EH�XVHG� IRU�
WUHDWPHQW� RI� UHIUDFWRU\� SDLQ� V\QGURPHV�� � /HVLRQLQJ� RI� GHHS�
brain structures such as pallidotomy using either electrodes 
RU�UDGLRVXUJHU\�FDQ�EH�XVHG�LQ�WUHDWPHQW�RI�YDULRXV�PRYHPHQW�
disorders. 
(QGRYDVFXODU�7UHDWPHQW�RI�9DVFXODU�/HVLRQV�LQ�WKH�%UDLQ�  
(QGRYDVFXODU�WHFKQLTXHV�DUH�EHLQJ�XVHG�PRUH�IUHTXHQWO\�WR�
WUHDW� EUDLQ� DQHXU\VPV� DQG� YDVFXODU�PDOIRUPDWLRQV� RI� WKH�
EUDLQ�DQG�HPEROL]DWLRQ�RI�YDVFXODU�WXPRUV�SULRU�WR�VXUJHU\���
Endovascular treatment has also become an important as-
SHFW�RI�WUHDWPHQW�RI�VWURNHV�XVLQJ�DQJLRSODVW\��LQWUD�DUWHULDO�
GHOLYHU\�RI�GUXJV��DQG�VWHQWLQJ��DV�ZHOO�DV�WUHDWPHQW�RI�YDVR-
VSDVP�DIWHU�VXEDUDFKQRLG�KHPRUUKDJHV���
5DGLRVXUJHU\�7HFKQLTXHV�� 
6WHUHRWDFWLF�UDGLRVXUJHU\�LV�XVHG�E\�QHXURVXUJHRQV�WR�GHVWUR\�
DQ�LQWUDFUDQLDO�WDUJHW�WKURXJK�WKH�SUHFLVH�LPDJH�JXLGHG�IRFXV�
RI�LRQL]LQJ�UDGLDWLRQ�LQ�D�VLQJOH�SURFHGXUH�RU�RYHU�D��OLPLWHG�
QXPEHU�RI�VHVVLRQV���5DGLRVXUJHU\�LV�WKH�PRVW�PLQLPDOO\�LQ-
YDVLYH�WHFKQLTXH�DSSOLHG�WR�WUHDW�EUDLQ�OHVLRQV���5DGLRVXUJHU\�
works at a micro molecular level through damaging nucleic 
DFLG�VWUDQGV���5DGLRVXUJHU\�KDV�EHHQ�XVHG�DV�D�SULPDU\�WUHDW-
PHQW�RU�DV�DQ�DGMXYDQW�IRU�UHVLGXDO�WXPRU�DIWHU�VXUJLFDO�UH-

section.  Tumors 
IUHTXHQWO\� WUHDWHG�
with radiosurgery 
include skull-based 
WXPRUV�� PHQLQJLR-
PDV�� SLWXLWDU\� WX-
PRUV�� JOLRPDV�� DQG�
acoustic neuromas.  
5DGLRVXUJHU\�LV�DOVR�
used to treat vascu-
ODU�PDOIRUPDWLRQV�RI�
WKH� EUDLQ�� IXQFWLRQDO�
EUDLQ� VXUJHU\�� DQG�
trigeminal neuralgia. 
 

Brain Surgery

D�6FDU�RI�WUDQVJDEHOOD�NH\KROH�FUDQLRWRP\�WR�UHPRYH�����FP�IURQWDO�PHQLQJLRPD�
E�8VH�RI�HQGRSRUW�IRU�VXUJHU\�RQ�GHHS�EUDLQ�SDWKRORJ\�
F�(QGRQDVDO�HQGRVFRSLF�H[SRVXUH�RI�SLWXLWDU\�PDFURDGHQRPD�
G�2GRQWRLG�UHVHFWLRQ�IURP�IRUDPHQ�PDJQXP�XVLQJ�D�WXEXODU�UHWUDFWRU�LQ�WKH�QHFN�
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7XEXODU�5HWUDFWRUV�IRU�%UDLQ�DQG�6SLQDO�6XUJHU\���
7XEXODU�UHWUDFWRUV�DUH�EHLQJ�URXWLQHO\�XVHG�IRU�PLQLPDOO\�LQYD-
VLYH�VSLQH�VXUJHU\�DQG�DUH�EHJLQQLQJ�WR�EHFRPH�XVHG�LQ�SHUIRUP-
LQJ� EUDLQ� VXUJHU\�� � 7UDQVSDUHQW� WXEXODU� UHWUDFWRUV� �HQGRSRUW��
when combined with advanced neuro-navigation techniques 
DUH�XVHG�IRU�WUHDWLQJ�GHHS�VHDWHG�EUDLQ�OHVLRQV�VXFK�DV�WXPRUV�
DQG� HYDFXDWLRQ� RI� GHHS�VHDWHG� KHPDWRPDV�� � 7KHLU� XVH� FDXVHV�
less damage to surrounding structures since the retraction pres-
sure on the surrounding structures is evenly distributed.  The 
HQGRSRUW�VXUJHU\�PD\�DOVR�EH�XVHG�LQ�WKH�IXWXUH�IRU�WUHDWPHQW�
RI�ODUJHU�DQG�YDVFXODU�LQWUDYHQWULFXODU�WXPRUV��7KLV�ZLOO�FLUFXP-
YHQW�WKH�GUDZEDFN�RI�RSHUDWLQJ�WKURXJK�¿EHU�RSWLF�FKDQQHO�HQ-
doscopy by allowing bimanual microsurgical technique under 
direct endoscopic visualization in an air medium. 
� �0LQLPDOO\�LQYDVLYH�WHFKQLTXHV�DUH�EHLQJ�UDSLGO\�DGRSWHG�DQG�
DFFHSWHG� LQ� WKH� ¿HOG� RI� QHXURVXUJHU\�ZLWK�PDQ\� SRWHQWLDO� DU-
HDV�RI�DSSOLFDWLRQ���+RZHYHU��DV�ZLWK�DQ\�QHZ�¿HOG��LW�UHTXLUHV�
skills that are not always intuitive to a neurosurgeon who is not 
WUDLQHG� LQ� HQGRVFRSLF�PLQLPDO� DFFHVV� WHFKQLTXHV�� � )XWXUH� GH-
velopment will predominantly be technical and will incorporate 
LPDJH�JXLGDQFH��WKH�DELOLW\�WR�SHUIRUP�HQGRVFRS\�GXULQJ�PLFUR-
VXUJLFDO� SURFHGXUHV�ZLWK� JUHDW� HDVH�� DQG� WKH� DELOLW\� WR� GHOLYHU�
GUXJV��VWHQWV��FOLS�DQHXU\VPV��UHPRYH�EUDLQ�WXPRUV��DQG�VR�RQ�
through minimally invasive procedures. 

Brain Surgery

Tariq Javed, MD is a neurosurgeon in Mari-

etta since 1994, who specializes in minimally 

invasive brain and spine surgery. He has been 

named Top Doctors by Atlanta Magazine, US 

News and World Report, Americas Top Doc-

tor and Surgeon by the Consumer Research 

Council of America.


