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Abstract
3DWKRORJLFDO� IUDFWXUHV� DUH� D� FRPPRQ� FRPSOLFDWLRQ� RI� PXVFXORVNHOHWDO� WXPRUV�� RFFXUULQJ� ZKHQ� ZHDNHQHG� ERQH�

LV� XQDEOH� WR� ZLWKVWDQG� QRUPDO� PHFKDQLFDO� VWUHVVHV�� 7KHVH� IUDFWXUHV� SRVH� VLJQL¿FDQW� FKDOOHQJHV� LQ� GLDJQRVLV� DQG�
PDQDJHPHQW��DV� WKH\�RIWHQ�VLJQLI\�DGYDQFHG�GLVHDVH�DQG�UHTXLUH�D�PXOWLGLVFLSOLQDU\�DSSURDFK��7KLV�DUWLFOH� UHYLHZV�
WKH� HWLRORJ\� DQG� FOLQLFDO� SUHVHQWDWLRQ� RI� SDWKRORJLFDO� IUDFWXUHV� LQ� SULPDU\� DQG� PHWDVWDWLF� PXVFXORVNHOHWDO� WXPRUV��
KLJKOLJKWLQJ�WKH�FULWLFDO�UROH�RI� LPDJLQJ�DQG�KLVWRSDWKRORJLFDO�HYDOXDWLRQ� LQ�GLDJQRVLV��7UHDWPHQW�VWUDWHJLHV�� LQFOXGLQJ�
VXUJLFDO�LQWHUYHQWLRQ��V\VWHPLF�WKHUDSLHV��DQG�SDOOLDWLYH�FDUH��DUH�GLVFXVVHG�ZLWK�D�IRFXV�RQ�EDODQFLQJ�RQFRORJLFDO�FRQWURO�
DQG�IXQFWLRQDO�RXWFRPHV��(PSKDVLV�LV�SODFHG�RQ�SHUVRQDOL]HG�WUHDWPHQW�SODQV�DQG�WKH�LPSRUWDQFH�RI�LQWHUGLVFLSOLQDU\�

Keywords: Pathological fractures; musculoskeletal tumors; primary 
bone tumors; metastatic bone disease; diagnosis; imaging

Introduction
Pathological fractures occur when structural integrity is 

compromised due to underlying disease processes, such as primary 
or metastatic musculoskeletal tumors [1]. Unlike traumatic fractures, 
pathological fractures o�en develop under normal physiological loads, 
serving as an indicator of advanced bone involvement or aggressive 
tumor behavior. �ese fractures are not only a source of signi�cant 
pain and functional impairment but also signify a poor prognosis in 
many cases, especially when associated with metastatic disease. Timely 
and accurate diagnosis of pathological fractures is essential to guide 
e�ective treatment strategies [2]. Imaging modalities such as X-rays, 
CT scans, and MRIs play a pivotal role in assessing the extent of the 
lesion, while histopathological evaluation con�rms the underlying 
etiology. Treatment requires a multidisciplinary approach that 
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��� &DUWHU� &6�� %DUFK� '0� ������� &RJQLWLYH� QHXURVFLHQFH�EDVHG� DSSURDFKHV� WR�
PHDVXULQJ�DQG�LPSURYLQJ�WUHDWPHQW�HႇHFWV�RQ�FRJQLWLRQ�LQ�VFKL]RSKUHQLD��WKH�
&175,&6�LQLWLDWLYH��6FKL]RSKU�%XOO���������������

��� $URQ�$5��������)URP�UHDFWLYH�WR�SURDFWLYH�DQG�VHOHFWLYH�FRQWURO��GHYHORSLQJ�D�
richer model for stopping inappropriate responses��%LRO�SV\FKLDWU\�����H���H���

��� %ODVL�*��*ROGEHUJ�7(��:HLFNHUW�7��'DV�6��.RKQ�3��HW�DO���������Brain regions 
XQGHUO\LQJ� UHVSRQVH� LQKLELWLRQ� DQG� LQWHUIHUHQFH� PRQLWRULQJ� DQG� VXSSUHVVLRQ��
(XU�-�1HXURVFL���������������

����%HQHV�)0��9LQFHQW�6/��$OVWHUEHUJ�*��%LUG�('��6DQ*LRYDQQL�-3��HW�DO���������
,QFUHDVHG�*$%$$�UHFHSWRU�ELQGLQJ�LQ�VXSHU¿FLDO� OD\HUV�RI�FLQJXODWH�FRUWH[�LQ�
VFKL]RSKUHQLFV��-�1HXURVFL�������������

depends on collaboration among oncologists, orthopedic surgeons, 
radiologists, and palliative care specialists. Continued research into 
innovative treatment modalities and personalized care strategies will 
be essential to improve outcomes and address the unique challenges 
posed by these fractures. By integrating emerging technologies and 
interdisciplinary expertise, clinicians can provide comprehensive care 
that balances oncological control with patient-centered goals.
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