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ǰ ��ǰ îó�ÖčúóĆçîŤǰ üĊøÿćøǰ ðøąíćîēÙøÜÖćø
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ĕéšêøąĀîĆÖëċÜðŦâĀćǰ ìĆĚÜđøČęĂÜÖćøüĉîĉÝÞĆ÷ǰ ÖćøøĆÖþćēé÷ÖćøñŠćêĆéǰ ÖćøéĎĒúđøČęĂÜǰ )PSNPOFǰ Ă÷ŠćÜëĎÖêšĂÜǰ đðŨîĕð 

ĔîĒîüìćÜđéĊ÷üÖĆîǰ ÝċÜøŠüöÖĆïðøąÿćìýĆú÷Ēóì÷Ťǰ Ăć÷čøĒóì÷ŤêŠĂöĕøšìŠĂǰ ĒúąÙèąĒóì÷ŤÝćÖöĀćüĉì÷ćúĆ÷Ēúą 

ēøÜó÷ćïćúêŠćÜėǰ ÿĞćîĆÖÜćîÙèąÖøøöÖćøÖćøĂčéöýċÖþćǰ ÖøąìøüÜýċÖþćíĉÖćøǰ ÖøöĒóì÷ŤìĀćøïÖǰ ēøÜó÷ćïćú 
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ýĆú÷Ēóì÷ŤĒĀŠÜðøąđìýĕì÷ǰ øćßüĉì÷ćúĆ÷ðøąÿćìýĆú÷Ēóì÷ŤĒĀŠÜðøąđìýĕì÷ǰ ÝĆéìĞćĒîüìćÜđüßðäĉïĆêĉÖćøøĆÖþć 

ēøÙđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜǰÿĞćĀøĆïĒóì÷ŤÞïĆïîĊĚ×ċĚî
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¥���¡����¬��

ĒîüìćÜÖćøüĉîĉÝÞĆ÷đîČĚĂÜĂÖïøĉđüèêŠĂöĔêšÿöĂÜ

óïđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜ 
ēé÷ïĆÜđĂĉâÝćÖõćóøĆÜÿĊ 
ìĊęÿŠÜđîČęĂÜÝćÖÿćđĀêčĂČęîǰ 

ĒêŠĕöŠöĊĂćÖćøǰĒúą 
ĂćÖćøĒÿéÜìĊęđÖĊę÷ü×šĂÜÖĆï 

đîČĚĂÜĂÖêŠĂöĔêšÿöĂÜ

Non functioning  
pituitary tumor

Functioning 
pituitary tumor Others (e)

Pituitary 
apoplexy

Pituitary 
incidentaloma

ĒñîõĎöĉìĊęǰ� ĒñîõĎöĉìĊęǰ� ĒñîõĎöĉìĊęǰ�
ðøċÖþć
ðøąÿćì
ýĆú÷Ēóì÷Ť

ñĎšðśü÷öĊĂćÖćøĒúąĂćÖćøĒÿéÜ 
ìĊęÿÜÿĆ÷đîČĚĂÜĂÖêŠĂöĔêšÿöĂÜǰ	B


öĊĂćÖćø
đÞĊ÷ïóúĆî

êøüÝìćÜÝĆÖþčǰ	C
�êøüÝìćÜøĆÜÿĊǰ	D
�
êøüÝìćÜĀšĂÜðäĉïĆêĉÖćøǰ	E


ĕöŠĔßŠ ĔßŠ
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	N61�8�6&B �$=%8�9I�ã

	B
ǰ ĂćÖćøĒúąĂćÖćøĒÿéÜìĊęÿÜÿĆ÷đîČĚĂÜĂÖïøĉđüèêŠĂöĔêšÿöĂÜĂćÝĒïŠÜĕéšđðŨîǰĂćÖćøìĊęđÖĉéÝćÖÖćøÖéđïĊ÷éđîČĚĂđ÷ČęĂ 

ǰ ×šćÜđÙĊ÷ÜǰĒúąĂćÖćøìĊęđÖĉéÝćÖÙüćöñĉéðÖêĉ×ĂÜăĂøŤēöîǰ	õćÙñîüÖìĊęǰ�
ǰǰǰ

	C
ǰ ÖćøêøüÝìćÜÝĆÖþčǰ	õćÙñîüÖìĊęǰ�
ǰǰǰ

	D
ǰ ÖćøêøüÝìćÜøĆÜÿĊǰ	õćÙñîüÖìĊęǰ�
ǰǰǰ

	E
ǰ ÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøǰ	ĒñîõĎöĉìĊęǰ�
ǰǰ

	F
ǰ ó÷ćíĉÿõćóĂČęîėǰïøĉđüèǰTFMMBSǰĒúąǰTVQSBTFMMBSǰìĊęêšĂÜĒ÷ÖÝćÖđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜǰđßŠîǰNFOJOHJPNBǰ 

ǰ HFSNǰDFMMǰUVNPSǰDSBOJPQIBSZOHJPNBǰHMJPNBTǰIJTUJPDZUPTJTǰYǰNFUBTUBTJTǰđðŨîêšî
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ĒîüìćÜÖćøðøąđöĉîÖćøìĞćÜćî×ĂÜêŠĂöĔêšÿöĂÜ

đîČĚĂÜĂÖêŠĂöĔêšÿöĂÜ

ÖćøêøüÝðøąđöĉîìćÜĀšĂÜðäĉïĆêĉÖćø
• 8:00 a.m. cortisol
Ļǰ '5�ǰ54)
Ļǰ 1SPMBDUJO	C
ǰ
• Electrolyte
Ļǰ 6SJOFǰTQFDJųDǰHSBWJUZǰVSJOFǰWPMVNF
Ļǰ ĂČęîėǰ	D


ðøąđöĉîõćüąǰ
IZQFSGVODUJPOJOHǰQJUVJUBSZǰUVNPS

• Acromegaly
• Cushing’s disease
• Prolactinoma
Ļǰ 54)ǰQSPEVDJOHǰUVNPS

ðøąđöĉîēøÙøŠüö 
ìĊęĂćÝóïøŠüöÖĆîĕéšǰ	B


ðøċÖþćĂć÷čøĒóì÷ŤêŠĂöĕøšìŠĂǰ	E
 ðøċÖþćðøąÿćìýĆú÷Ēóì÷Ť

Normal result
(Non functioning tumor)

ðøąđöĉîõćüą
IZQPQJUVJUBSJTNǰĒúą 
EJBCFUFTǰJOTJQJEVT
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	N61�8�6&B �$=%8�9I�ä

	B
ǰ ñĎšðśü÷ēøÙđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜïćÜðøąđõìǰđßŠîǰBDSPNFHBMZǰĀøČĂǰ$VTIJOHĴTǰEJTFBTFǰĂćÝóïēøÙøŠüöǰǰđßŠîǰ 

ǰ ēøÙđïćĀüćîǰēøÙĀĆüĔÝǰĀøČĂÙüćöéĆîēúĀĉêÿĎÜĕéšïŠĂ÷ǰóĉÝćøèćðøċÖþćĂć÷čøĒóì÷Ť

	C
ǰ ÖćøđÝćąđúČĂéđóČęĂÿŠÜêøüÝøąéĆïǰQSPMBDUJOǰĂćÝóĉÝćøèćĔĀšìĞćÖćøđÝČĂÝćÜđàøčŠöđóČęĂĀúĊÖđúĊę÷Üǰ)PPLǰFGGFDUǰ 

ǰ ìĊęĂćÝìĞćĔĀšøąéĆïǰQSPMBDUJOǰöĊÙŠćêĞęćÖüŠćÙüćöđðŨîÝøĉÜĕéšǰ	GBMTF�OFHBUJWF
ǰ	SFGFSFODF


	D
ǰ ëšćÿëćîó÷ćïćúÿćöćøëìĞćÖćøêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøĕéšđóĉęöđêĉöǰĂćÝóĉÝćøèćÿŠÜêøüÝǰ&TUSBEJPMǰ	ĀâĉÜ
ǰ 

ǰ 5FTUPTUFSPOFǰ	ßć÷
ǰ'4)ǰ-)ǰ()ǰ*('�*ǰđðŨîêšîǰ	õćÙñîüÖìĊęǰ�
ǰǰǰ

	E
ǰ ĀúĆÜÝćÖñĎšðśü÷ĕéšøĆïÖćøüĉîĉÝÞĆ÷ēøÙđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜĒúąöĊñúêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøñĉéðÖêĉĒîąîĞć 

ǰ ĔĀšðøċÖþćĂć÷čøĒóì÷ŤêŠĂöĕøšìŠĂǰĀøČĂǰĂć÷čøĒóì÷Ťǰ	ÖøèĊĕöŠöĊĂć÷čøĒóì÷ŤêŠĂöĕøšìŠĂ
ǰ
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ĒîüìćÜÖćøéĎĒúøĆÖþćñĎšðśü÷ǰ1JUVJUBSZǰBQPQMFYZǰ	�


ĂćÖćøĒúąĂćÖćøĒÿéÜÿÜÿĆ÷õćüąǰ1JUVJUBSZǰBQPQMFYZ	B


ðøċÖþćðøąÿćìýĆú÷Ēóì÷ŤǰĒúą�ĀøČĂǰĂć÷čøĒóì÷ŤêŠĂöĕøšìŠĂ

øĆÖþćĒïïðøąÙĆïðøąÙĂÜ

øĆÖþćĒïï
ðøąÙĆïðøąÙĂÜêŠĂ

óĉÝćøèćñŠćêĆé

ÖćøéĎĒúđïČĚĂÜêšîǰ	D

Ļǰ "#$ǰĔĀšÿćøîĞĚćǰ
Ļǰ êøüÝìćÜĀšĂÜðäĉïĆêĉÖćøǰ	ĒñîõĎöĉìĊęǰ�
ǰ
Ļǰ óĉÝćøèćĔĀšǰIZESPDPSUJTPOF
Ļǰ óĉÝćøèćÿŠÜêøüÝøĆÜÿĊüĉîĉÝÞĆ÷ǰ

ñĎšðśü÷öĊĂćÖćøìćÜêćñĉéðÖêĉĀøČĂ
øąéĆïÙüćöøĎšÿċÖêĆüúéúÜĂ÷ŠćÜ

øčîĒøÜǰ	E


ĂćÖćøÙÜìĊęǰ
ĀøČĂĂćÖćøéĊ×ċĚî

ĕöŠĔßŠ

ĕöŠĔßŠ

ĔßŠ

ĔßŠ

üĉîĉÝÞĆ÷Ē÷ÖēøÙĂČęîǰ	C
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	N61�8�6&B �$=%8�9I�å|ä}

	B
ǰ õćüąǰQJUVJUBSZǰBQPQMFYZǰ đðŨîÖúčŠöĂćÖćøĒúąĂćÖćøĒÿéÜìĊęđÖĉéÝćÖđúČĂéĂĂÖǰĀøČĂđÖĉéÝćÖÖćø×ćéđúČĂé 

ǰ ßîĉéđÞĊ÷ïóúĆî×ĂÜđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜǰÿŠÜñúĔĀšñĎšðśü÷öĊĂćÖćøìĊęÿĞćÙĆâĕéšĒÖŠǰðüéýĊøþąøčîĒøÜĒúąđÞĊ÷ïóúĆî 

ǰǰ ÖćøöĂÜđĀĘîĒ÷ŠúÜǰĀøČĂàċöúÜǰđðŨîêšîǰ	õćÙñîüÖìĊęǰ�


	C
ǰ ĒöšüŠćǰQJUVJUBSZǰBQPQMFYZǰöĊĂčïĆêĉÖćøèŤđÖĉéîšĂ÷ĒêŠđîČęĂÜÝćÖõćüąîĊĚöĊÖćøéĞćđîĉîēøÙìĊęøčîĒøÜĒúąñĎšðśü÷ĂćÝ 

ǰ đÿĊ÷ßĊüĉêĕéšǰÝċÜëČĂüŠćđðŨîõćüąÞčÖđÞĉîìćÜÖćøĒóì÷ŤìĊęÙüøĕéšøĆïÖćøüĉîĉÝÞĆ÷ĒúąÖćøéĎĒúøĆÖþćĂ÷ŠćÜëĎÖêšĂÜĒúą 

ǰ Ă÷ŠćÜøüéđøĘüǰ ìĆĚÜîĊĚǰ ĂćÝÝĞćđðŨîÝąêšĂÜĔĀšÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙĂČęîėđîČęĂÜÝćÖöĊēøÙìĊęöĊĂćÖćøĒúąĂćÖćøĒÿéÜìĊę 

ǰ Ùúšć÷ÙúċÜÖĆïǰQJUVJUBSZǰBQPQMFYZǰ	õćÙñîüÖìĊęǰ�


	D
ǰ ñĎšðśü÷ìĊęÿÜÿĆ÷õćüąǰQJUVJUBSZǰBQPQMFYZǰÙüøĕéšøĆïÖćøüĉîĉÝÞĆ÷óøšĂöĕðÖĆïÖćøéĎĒúøĆÖþćǰĕéšĒÖŠ

ǰ B�ǰ Öćøðøąđöĉîǰ "JSXBZǰ #SFBUIJOHǰ $JSDVMBUJPOǰ 	"#$
ǰ ðøĉöćèĒúąÿöéčúÿćøîĞĚćĀøČĂđÖúČĂĒøŠĔîøŠćÜÖć÷ǰ 

ǰ ǰ đòŜćøąüĆÜõćüąÙüćöéĆîēúĀĉêêĞęćǰ

ǰ C�ǰ ÖćøÿŠÜđúČĂéêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøǰ	ĒñîõĎöĉìĊę�
ǰ

ǰ D�ǰ ÖćøóĉÝćøèćĔĀšăĂøŤēöîǰ IZESPDPSUJTPOFǰ đîČęĂÜÝćÖđÙ÷öĊøć÷ÜćîĂĆêøćÖćøêć÷ÿĎÜĔî÷čÙìĊęñĎšðśü÷ĕöŠĕéšøĆï 

ǰ ǰ ÖćøĔĀšăĂøŤēöîìéĒìîǰ	õćÙñîüÖìĊęǰ�


ǰ E�ǰ ÖćøêøüÝøĆÜÿĊüĉîĉÝÞĆ÷ǰ.3*ǰÿćöćøëüĉîĉÝÞĆ÷õćüąǰQJUVJUBSZǰBQPQMFYZǰĕéšÿĎÜëċÜøšĂ÷úąǰ��
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 Pituitary Apoplexy Coronal T1-weighted and T2-weighted images (A and B) show mostly  

hyperintense intra- and suprasellar mass. Sagittal postcontrast T1-weighted image (D) shows thin  

peripheral rim of enhancement. (Hemorrhagic adenoma was found at surgery.) 

ǰ ĔîÖøèĊëšćĕöŠöĊđÙøČęĂÜǰ.3*ǰ ĂćÝÝąóĉÝćøèćìĞćǰ $5ǰ TDBOǰàċęÜǰ TFOTJUJWJUZǰ êĞęćÖüŠćǰ.3*ǰ ĔîÖøèĊìĊęÿÜÿĆ÷õćüą 

ĀúĂéđúČĂéēðśÜóĂÜĔîÿöĂÜĒêÖǰ 	DFSFCSBMǰ BOFVSZTN
ǰ ĔĀšóĉÝćøèćêøüÝǰ DFSFCSBMǰ BOHJPHSBQIZǰ ĀøČĂǰ.3"ǰ 

ĀøČĂǰ$5"

	E
ǰ ĔîÖøèĊìĊęñĎšðśü÷öĊĂćÖćøĒúąĂćÖćøĒÿéÜǰ đßŠîǰÿć÷êćĒ÷ŠúÜĂ÷ŠćÜøčîĒøÜǰ 	TFWFSFǰSFEVDFEǰWJTVBMǰBDVJUZ
ǰ 

ǰ úćîÿć÷êćñĉéðÖêĉĂ÷ŠćÜøčîĒøÜĒúąĕöŠéĊ×ċĚîĀøČĂĒ÷ŠúÜǰ 	TFWFSFǰ BOEǰ QFSTJTUFOUǰ PSǰ EFUFSJPSBUJOHǰ WJTVBMǰ 

ǰ ųFMEǰEFGFDUT
ǰĀøČĂøąéĆïÙüćöøĎšÿċÖêĆüúéúÜ�àċöúÜǰóĉÝćøèćðøċÖþćðøąÿćìýĆú÷Ēóì÷Ť
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¥���¡����¬��

ĒîüìćÜÖćøðøąđöĉîĒúąÖćøøĆÖþćǰ1JUVJUBSZǰJODJEFOUBMPNB	�


ðøąđöĉîÖćøìĞćÜćî×ĂÜêŠĂöĔêšÿöĂÜǰ	B


đîČĚĂÜĂÖ×îćéēê×ċĚîĀøČĂêøüÝìćÜÝĆÖþčóïÙüćöñĉéðÖêĉ

ðøċÖþćðøąÿćìýĆú÷Ēóì÷Ť

)ZQFSGVODUJPO Normal or hypofunction

Prolactinoma

ðøċÖþć
Ăć÷čøĒóì÷ŤêŠĂöĕøšìŠĂ

ĀøČĂĂć÷čøĒóì÷Ť

ðøċÖþć
Ăć÷čøĒóì÷ŤêŠĂöĕøšìŠĂ
ĒúąðøąÿćìýĆú÷Ēóì÷Ť

êøüÝõćó
ìćÜøĆÜÿĊàĞĚćǰ	F


êĉéêćöñĎšðśü÷đðŨîøą÷ą
ĻǰêøüÝõćóìćÜøĆÜÿĊàĞĚćǰ	G

Ļǰ êøüÝÖćøìĞ ćÜćî×ĂÜǰǰǰǰǰǰǰǰǰǰǰǰǰ 
ǰ êŠĂöĔêšÿöĂÜàĞĚćǰǰǰǰ
Ļǰ êøüÝìćÜÝĆÖþčàĞĚć

ĻǰǰêøüÝìćÜÝĆÖþčǰ	D
ǰ
Ļǰ ðøąđöĉîÖćøìĞćÜćî×ĂÜ 
ǰ êŠĂöĔêšÿöĂÜ

ðøċÖþćðøąÿćì
ýĆú÷Ēóì÷Ť

.JDSP�JODJEFOUBMPNB .BDSP�JODJEFOUBMPNB	C
Others
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	N61�8�6&B �$=%8�9I�æ

	B
ǰ ×šĂöĎúÝćÖðøąüĆêĉÖćøêøüÝøŠćÜÖć÷ĒúąñúêøüÝìćÜĀšĂÜðäĉïĆêĉÖćøđóČęĂĔßšðøąđöĉîÖćøìĞćÜćî×ĂÜêŠĂöĔêšÿöĂÜ 

ǰ Ē÷ÖđðŨîđîČĚĂÜĂÖßîĉéǰIZQFSGVODUJPOǰĀøČĂǰIZQPGVODUJPOǰ	ĒñîõĎöĉìĊęǰ�
ǰ	õćÙñîüÖìĊęǰ�


	C
ǰ .BDSP�JODJEFOUBMPNBǰÙČĂǰđîČĚĂÜĂÖ×ĂÜêŠĂöĔêšÿöĂÜìĊęóïēé÷ïĆÜđĂĉâǰĒúąöĊ×îćéöćÖÖüŠćǰ�ǰàö�ǰ

	D
ǰ éĎõćÙñîüÖìĊęǰ�

	E
ǰ đöČęĂóïÙüćöñĉéðÖêĉìćÜÖćøöĂÜđĀĘîĀøČĂúćîÿć÷êćǰĒúąĂćÖćø×ĂÜÖćøÖéđïĊ÷é×ĂÜđîČĚĂÜĂÖ

	F
ǰ ÿĞćĀøĆïÖćøðøąđöĉîõćüąêŠĂöĔêšÿöĂÜìĞćÜćîîšĂ÷ÖüŠćðÖêĉǰ ĒîąîĞćĔĀšìĞćǰèǰ ßŠüÜđüúćìĊęđøĉęöêšîǰ Öćøðøąđöĉîǰ 

ǰ ĒúąßŠüÜêĉéêćöÖćøøĆÖþć

	G
ǰ ìĞćÖćøêøüÝǰ.3*ǰǰĔîǰ�ǰðŘǰìčÖǰ�ǰðŘǰđðŨîđüúćǰ�ǰðŘǰĒúąëšć×îćéđîČĚĂÜĂÖĕöŠöĊÖćøđðúĊę÷îĒðúÜǰĂćÝìĉĚÜøą÷ą 

ǰ îćî×ċĚîĕéšĀøČĂ×ċĚîÖĆïéčú÷óĉîĉÝ×ĂÜĒóì÷ŤñĎšøĆÖþćǰ 	ĔîÖøèĊëšćĕöŠöĊđÙøČęĂÜǰ.3*ǰ ĂćÝÝąóĉÝćøèćìĞćǰ $5ǰ TDBOǰ 

ǰ àċęÜǰTFOTJUJWJUZǰêĞęćÖüŠćǰ.3*
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¥���¡����¬��

ĒîüìćÜÖćøøĆÖþćđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜ

đîČĚĂÜĂÖêŠĂöĔêšÿöĂÜ

ðøąđöĉîÖŠĂîÖćøøĆÖþć

ÖćøøĆÖþć
Ļǰ ÖćøñŠćêĆéǰ	õćÙñîüÖǰ�

Ļǰ ÖćøøĆÖþćéšü÷÷ćǰ	õćÙñîüÖǰ�

Ļǰ øĆÜÿĊøĆÖþćǰ	õćÙñîüÖǰ�


êĉéêćöñúÖćøøĆÖþć
	đÖèæŤÖćøĀć÷×ĂÜēøÙ
ǰ	õćÙñîüÖǰ�


	N61�8�6&B �$=%8�9I�ç

ÖćøøĆÖþć

ǰ ��ǰ ÖćøñŠćêĆéǰ	õćÙñîüÖìĊęǰ�


ǰ ��ǰ ÖćøøĆÖþćéšü÷÷ćǰ	õćÙñîüÖìĊęǰ�


ǰ ��ǰ øĆÜÿĊøĆÖþćǰ	õćÙñîüÖìĊęǰ�


ǰ ��ǰ đÖèæŤÖćøĀć÷×ĂÜēøÙǰ	õćÙñîüÖìĊęǰ�
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��l���i

õćÙñîüÖìĊęǰ�ǰǰ ĂćÖćøĒúąĂćÖćøĒÿéÜ×ĂÜđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜ

õćÙñîüÖìĊęǰ�ǰǰ ĒîüìćÜÖćøêøüÝìćÜÝĆÖþčÿĞćĀøĆïñĎšðśü÷ēøÙđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜǰ

õćÙñîüÖìĊęǰ�ǰǰ 1JUVJUBSZǰJNBHJOH

õćÙñîüÖìĊęǰ�ǰǰ ÖćøðøąđöĉîÖćøìĞćÜćî×ĂÜêŠĂöĔêšÿöĂÜ

õćÙñîüÖìĊęǰ�ǰǰ 1JUVJUBSZǰBQPQMFYZ

õćÙñîüÖìĊęǰ�ǰǰ ÖćøñŠćêĆéđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜ

õćÙñîüÖìĊęǰ�ǰǰ ĒîüìćÜÖćøĔßšøĆÜÿĊøĆÖþćĔîēøÙđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜǰ	QJUVJUBSZǰBEFOPNB


õćÙñîüÖìĊęǰ�ǰǰ ÖćøðøąđöĉîÖćøĀć÷×ĂÜēøÙÝćÖÖćøñŠćêĆéǰ 	SFNJTTJPO
ǰ ĒúąÖćøéĎĒúõćüąĒìøÖàšĂî 

ǰ ĀúĆÜñŠćêĆé
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$6	 �+��9I�ã��16�6'B)416�6'B.���1�A�;J1�1��Ĕ1%D�ĕ.%1�

��ǰ ĂćÖćøìĊęđÖĉéÝćÖÖćøĀúĆęÜăĂøŤēöîöćÖÖüŠćðÖêĉǰĕéšĒÖŠǰ

ǰ ���ǰ 1SPMBDUJOǰÿĎÜǰðøąÝĞćđéČĂîñĉéðÖêĉǰîĞĚćîöĕĀúǰ

ǰ ���ǰ ()ǰÿĎÜǰúĆÖþèąøĎðøŠćÜĀîšćêćđðúĊę÷îĒðúÜöĊúĆÖþèąǰBDSPNFHBMZǰ

ǰ ���ǰ "$5)ǰÿĎÜǰöĊĂćÖćø×ĂÜǰ$VTIJOHĴTǰEJTFBTFǰǰ

ǰ ���ǰ 54)ǰÿĎÜǰöĊĂćÖćø×ĂÜǰIZQFSUIZSPJEJTNǰ

��ǰ ĂćÖćøìĊęđÖĉéÝćÖăĂøŤēöîîšĂ÷ÖüŠćðÖêĉǰ đîČęĂÜÝćÖđîČĚĂÜĂÖÖéđïĊ÷éêŠĂöĔêšÿöĂÜðÖêĉĀøČĂÖšćî×ĂÜêŠĂöĔêšÿöĂÜǰ 

ǰ ĂćÖćø×ĂÜÖćøÖéđïĊ÷éêŠĂöĔêšÿöĂÜÿŠüîĀîšćöĆÖÙŠĂ÷đðŨîÙŠĂ÷ĕðǰ

ǰ ���ǰ đàúúŤìĊęëĎÖÖéĒúąöĆÖöĊĂćÖćøÖŠĂîǰĕéšĒÖŠǰHPOBEPUSPQFǰđßŠîǰĂćÖćøđÿČęĂöÿöøøëõćóìćÜđóýǰðøąÝĞćđéČĂî 

ǰ ǰ ñĉéðÖêĉǰöĊïčêø÷ćÖ

ǰ ���ǰ 5IZSPUSPQFǰìĞćĔĀšöĊĂćÖćø×ĂÜǰIZQPUIZSPJEJTN

ǰ ���ǰ 4PNBUPUSPQFǰ ìĞćĔĀšöĊĂćÖćø×ĂÜÖćø×ćéǰ ()ǰ àċęÜĂćÝÝąìĞćĔĀšđÖĉéõćüąêĆüđêĊĚ÷ĔîđéĘÖĒêŠöĆÖĕöŠöĊĂćÖćø 

ǰ ǰ ìćÜÙúĉîĉÖĔîñĎšĔĀâŠ

ǰ ���ǰ $PSUJDPUSPQFǰĂćÝìĞćĔĀšöĊĂćÖćøǰBESFOBMǰJOTVGųDJFODZǰ

ǰ ���ǰ ĂćÖćø×ĂÜÖćø×ćéăĂøŤēöîÝćÖêŠĂöĔêšÿöĂÜÿŠüîĀúĆÜǰđßŠîǰEJBCFUFTǰJOTJQJEVTǰóïĕéšîšĂ÷ǰĒúąöĆÖđÖĉéÝćÖ 

ǰ ǰ ó÷ćíĉÿõćóĂČęîǰđßŠîǰDSBOJPQIBSZOHJPNBǰ

ǰ ǰ ĂćÖćøđĀúŠćîĊĚöĆÖÙŠĂ÷đðŨîÙŠĂ÷ĕðǰïŠĂ÷ÙøĆĚÜìĊęñĎšðśü÷ĕöŠöĊĂćÖćøǰ÷ÖđüšîÖøèĊǰQJUVJUBSZǰBQPQMFYZǰĂćÖćøÝą 

đðŨîĒïïđÞĊ÷ïóúĆîĕéšǰ

��ǰ ĂćÖćø×ĂÜǰNBTTǰFGGFDUǰĒúąÖćøÖéđïĊ÷éđîČĚĂđ÷ČęĂ×šćÜđÙĊ÷ÜǰĕéšĒÖŠǰ

ǰ ���ǰ ĂćÖćøìĊęđÖĉéÝćÖÖćøÖéđïĊ÷éđÿšîðøąÿćìêćĒúąǰ DIJBTNǰ ĕéšĒÖŠǰ úćîÿć÷êćñĉéðÖêĉĒïïǰ CJUFNQPSBMǰ 

ǰ ǰ IFNJBOPQJBǰàċęÜóïĕéšïŠĂ÷ǰWJTVBMǰBDVJUZǰúéúÜǰöĊǰ3"1%ǰQBQJMMFEFNBǰPQUJDǰBUSPQIZǰđðŨîêšî

ǰ ���ǰ ĂćÖćø×ĂÜÙüćöéĆîĔîÖąēĀúÖýĊøþąÿĎÜđîČęĂÜÝćÖǰPCTUSVDUJWFǰIZESPDFQIBMVT

ǰ ���ǰ ĂćÖćøðüéýĊøþąǰàċęÜĂćÝđÖĉéÝćÖÖćøêċÜ×ĂÜǰEJBQISBHNBǰTFMMBFǰïŠĂ÷ÙøĆĚÜìĊęĂćÖćøðüéýĊøþąĕöŠÿĆöóĆîíŤ 

ǰ ǰ ÖĆï×îćé×ĂÜđîČĚĂÜĂÖǰ

ǰ ���ǰ ëšćÖšĂîĔĀâŠöćÖĂćÝöĊĂćÖćø×ĂÜÖćøÖéǰIZQPUIBMBNVTǰđßŠîǰöĊÙüćöñĉéðÖêĉ×ĂÜÖćøîĂîǰÖćøøĆïðøąìćîǰ 

ǰ ǰ óùêĉÖøøöĒúąĂćøöèŤǰ
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ÖćøêøüÝðøąđöĉîìćÜÝĆÖþč	����


��ǰ ÖćøêøüÝÖŠĂîñŠćêĆéĀøČĂđøĉęöĔĀšÖćøøĆÖþćéšćîăĂøŤēöî

��ǰ ÖøèĊñŠćêĆéđîČĚĂÜĂÖĂĂÖĕéšĀöéîĆéêøüÝÙøĆĚÜĒøÖìĊęǰ���ǰđéČĂîǰ

ǰ ǰ �ǰ ĀćÖñúÖćøêøüÝðÖêĉîĆéêøüÝìĊęǰ�ǰðŘǰ

ǰ ǰ �ǰ ĀćÖñúÖćøêøüÝ÷ĆÜĕöŠðÖêĉîĆéêøüÝìčÖǰ����ǰđéČĂîǰǰǰǰǰǰ

��ǰ ÖøèĊñŠćêĆéđîČĚĂÜĂÖĂĂÖĕéšĕöŠĀöéǰÙüøîĆéêøüÝÙøĆĚÜĒøÖìĊęǰ���ǰđéČĂîǰĒúąÝćÖîĆĚîêøüÝìčÖǰ����ǰđéČĂî

��ǰ ÖøèĊøĆÖþćéšü÷ăĂøŤēöîĀøČĂðäĉđÿíÖćøøĆÖþćǰÙüøĕéšøĆïÖćøêøüÝìčÖǰ���ǰđéČĂî

Āöć÷đĀêč

ǰ ��ǰ ĀćÖñĎšðśü÷öĊĂćÖćøêćöĆüúÜǰÙüøĕéšøĆïÖćøêøüÝðøąđöĉîìćÜÝĆÖþčēé÷đøĘüǰ

ǰ ��ǰ ĀćÖĂćÖćøìćÜêćÙÜìĊęđðŨîøą÷ąđüúćǰ�ǰðŘĀúĆÜñŠćêĆéǰøą÷ąÖćøîĆéêøüÝ×ċĚîÖĆïéčú÷óĉîĉÝ×ĂÜÝĆÖþčĒóì÷Ť

üĉíĊÖćøêøüÝìćÜÝĆÖþčüĉì÷ćǰðøąÖĂïéšü÷	��
ǰ

��ǰ ÖćøüĆéøąéĆïÖćøöĂÜđĀĘîǰ 	#FTUǰDPSSFDUFEǰWJTVBMǰBDVJUZ
ǰéšü÷ǰ4OFMMFOǰĀøČĂǰ&5%34ǰ 	&BSMZǰ USFBUNFOUǰ 

ǰ EJBCFUJDǰSFUJOPQBUIZǰTUVEZ
ǰDIBSUǰ

��ǰ ÖćøêøüÝÖćøöĂÜđĀĘîÿĊǰ	$PMPSǰWJTJPOǰUFTU
ǰéšü÷ÿöčéõćóǰ*TIJIBSBǰDPMPSǰQMBUFǰ

��ǰ ÖćøêøüÝúćîÿć÷êćǰ	7JTVBMǰųFMEǰUFTU
ǰéšü÷đÙøČęĂÜêøüÝúćîÿć÷êćǰ

��ǰ ÖćøêøüÝÙüćöñĉéðÖêĉ×ĂÜÖćøìĞćÜćî×ĂÜđÿšîðøąÿćìêćǰēé÷êøüÝÖćøìĞćÜćî×ĂÜøĎöŠćîêćǰÙČĂǰ3"1%ǰ	3FMBUJWFǰ 

ǰ "GGFSFOUǰ1VQJMMBSZǰ%FGFDU
ǰĀøČĂǰ.BSDVTǰ(VOOǰQVQJMǰ

��ǰ ÖćøêøüÝúĆÖþèą×ĂÜ×ĆĚüðøąÿćìêćǰ	0QUJDǰEJTDǰFWBMVBUJPO


ǰ ĔîÖøèĊìĊęÝĆÖþčĒóì÷ŤđðŨîñĎšüĉîĉÝÞĆ÷ēøÙîĊĚĕéšđĂÜǰĔĀšÿŠÜðøċÖþćðøąÿćìýĆú÷Ēóì÷ŤǰĒúąĂć÷čøĒóì÷ŤêŠĂöĕøšìŠĂđóøćą 

1JUVJUBSZǰUVNPSǰđðŨîēøÙìĊęêšĂÜĂćýĆ÷ÖćøøĆÖþćéĎĒúĒïïÿĀüĉßćßĊó
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ǰ ēé÷ìĆęüĕð×šĂïŠÜßĊĚĔîÖćøêøüÝìćÜøĆÜÿĊ×ĂÜêŠĂöĔêšÿöĂÜǰ ÙČĂǰ ÿÜÿĆ÷ÙüćöñĉéðÖêĉ×ĂÜêŠĂöĔêšÿöĂÜǰ ĀøČĂÙüćö 

ñĉéðÖêĉõć÷ĔîǰTFMMBǰUVSDJDBǰĔîðŦÝÝčïĆîÖćøêøüÝóĉđýþìćÜøĆÜÿĊïøĉđüèêŠĂöĔêšÿöĂÜéšü÷ǰ.3*ǰđðŨîìĊę÷ĂöøĆïǰđîČęĂÜÝćÖǰ 

.3*ǰöĊøć÷úąđĂĊ÷éßŠü÷ĔîÖćøüĉîĉÝÞĆ÷ÙüćöñĉéðÖêĉĔîïøĉđüèîĊĚĕéšéĊǰÿĞćĀøĆïÖćøêøüÝïøĉđüèêŠĂöĔêšÿöĂÜéšü÷ǰ$5ǰTDBOǰ 

öĊðøąē÷ßîŤĔîÖćøĒÿéÜÙüćöñĉéðÖêĉ×ĂÜÖøąéĎÖåćîÖąēĀúÖìĊęēéîìĞćúć÷ÝćÖÖšĂîđîČĚĂÜĂÖǰ	JOWBTJWFǰQJUVJUBSZǰUVNPS
 

$5ǰ TDBOǰ ÷ĆÜÿćöćøëĒÿéÜĔĀšđĀĘîēóøÜĕàîĆÿ×šćÜđÙĊ÷Üǰ ĒúąĔßšêøüÝĔîÙîĕ×šìĊęöĊ×šĂĀšćöĔîÖćøđ×šćđÙøČęĂÜǰ.3*ǰ ĀøČĂǰ 

ĔîÖøèĊìĊęĕöŠöĊđÙøČęĂÜǰ.3*ǰ

ǰ ÝčéöčŠÜĀöć÷×ĂÜÖćøêøüÝǰ.3*ǰïøĉđüèêŠĂöĔêšÿöĂÜǰÙČĂǰ

ǰ ��ǰ êøüÝĀćÙüćöñĉéðÖêĉ×ĂÜêŠĂöĔêšÿöĂÜǰ

ǰ ��ǰ Ē÷ÖÙüćöñĉéðÖêĉǰĀøČĂǰó÷ćíĉÿõćóĂĂÖÝćÖêŠĂöĔêšÿöĂÜ

ǰ ��ǰ ĒÿéÜúĆÖþèąÖć÷üĉõćÙĔîïøĉđüèéĆÜÖúŠćü

ǰ đîČęĂÜÝćÖúĆÖþèąìćÜÖć÷üĉõćÙĔîïøĉđüèêŠĂöĔêšÿöĂÜöĊ×îćéđúĘÖǰ Ùčèõćó×ĂÜõćóÖćøêøüÝìćÜðøąÿćì 

øĆÜÿĊüĉì÷ćÝċÜöĊÙüćöÿĞćÙĆâǰ.3*ǰ×ĂÜêŠĂöĔêšÿöĂÜǰÙüøđðŨîǰUIJOǰTMJDFTǰ	Œǰ�NN
ǰêŠĂđîČęĂÜÖĆîĕðǰ	DPOUJHVPVTǰTMJDFT
ǰ 

ųOFǰNBUSJYǰTJ[FǰĒúąǰTNBMMǰųFMEǰPGǰWJFXǰēé÷ǰDPSPOBMǰQMBOFǰđðŨîǰQMBOFǰìĊęĕéšøĆïÖćø÷ĂöøĆïüŠćöĊðøąē÷ßîŤ 

ĔîÖćøĒÿéÜêŠĂöĔêšÿöĂÜǰĀúĂéđúČĂéĒéÜǰDBSPUJEǰēóøÜĕàîĆÿǰ	TQIFOPJEǰTJOVT
ǰĒúąǰTVQSBTFMMBSǰDJTUFSOǰĕéšéĊǰ 

ĒúąøŠüöÖĆïǰTBHJUUBMǰQMBOFǰàċęÜöĊðøąē÷ßîŤĔîÖćøĒÿéÜǰNJEMJOFǰTUSVDUVSFTǰĔîïćÜÖøèĊǰBYJBMǰQMBOFǰßŠü÷ĔîÖćø 

ðøąđöĉîǰDBWFSOPVTǰTJOVTǰĕéšǰ

ǰ îĂÖÝćÖîĊĚÖćøÞĊéÿćøǰHBEPMJOJVNǰöĊðøąē÷ßîŤĔîïøĉđüèîĊĚǰÙČĂǰ

ǰ ��ǰ đóČęĂßŠü÷ĔĀšđĀĘîÙüćöñĉéðÖêĉǰ

ǰ ��ǰ đóČęĂĒÿéÜúĆÖþèąÝĞćđóćą×ĂÜÙüćöñĉéðÖêĉǰ ēé÷đÞóćąĔîÖćøêøüÝĀćđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜ×îćéđúĘÖǰ 

ǰ ǰ ìĊęǰ.3*ǰÖŠĂîÞĊéÿćøǰHBEPMJOJVNǰĒÿéÜĕüšĕöŠßĆéđÝîǰ

ǰ ÖćøìĞćǰEZOBNJDǰDPOUSBTU�FOIBODFEǰJNBHJOHǰ×ĂÜêŠĂöĔêšÿöĂÜǰöĊðøąē÷ßîŤĔîÖćøĒ÷ÖđîČĚĂÜĂÖǰ×îćéđúĘÖǰ 

	NJDSPBEFOPNB
ǰ ĂĂÖÝćÖêŠĂöĔêšÿöĂÜÿŠüîðÖêĉǰ đîČęĂÜÝćÖđîČĚĂÜĂÖ×îćéđúĘÖÿŠüîöćÖöĆÖÝąéĎéĞćÖüŠćđöČęĂđìĊ÷ïÖĆïǰǰǰǰ 

êŠĂöĔêšÿöĂÜìĊęÙüćöÿüŠćÜ×ċĚîǰ	FOIBODFNFOU
ǰÝćÖÿćøǰHBEPMJOJVNǰìĊęđ×šćĕðÖŠĂîǰđóøćąêŠĂöĔêšÿöĂÜÿŠüîðÖêĉĕöŠöĊǰǰǰ 

CMPPE�CSBJOǰCBSSJFSǰÿŠüîÖćøìĞćǰEFMBZFEǰTDBOǰàċęÜÙČĂǰ.3*ǰ×ĂÜêŠĂöĔêšÿöĂÜĀúĆÜĕéšøĆïÿćøǰHBEPMJOJVNǰîćîÖüŠćǰ 

��ǰîćìĊǰĔîïćÜÙøĆĚÜÿćöćøëĒÿéÜõćóĔîĒïïìĊęÖúĆïÖĆîÖĆïìĊęêøüÝóïĔîǰEZOBNJDǰJNBHJOHǰ
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 .3*ǰQSPUPDPMǰPGǰUIFǰQJUVJUBSZǰHMBOE�ǰUIJO�TFDUJPOǰ.3*ǰ	�ǰNNǰPSǰUIJOOFS
ǰDPOUJHVPVTǰTMJDFTǰųOFǰ 

NBUSJYǰTJ[FǰTNBMMǰųFMEǰPGǰWJFXǰTUBUJDǰTFRVFODFTǰ	5�8ǰ5�8
ǰCFGPSFǰBOEǰBGUFSǰDPOUSBTUǰBENJOJTUSBUJPOǰ 

EZOBNJDǰ DPOUSBTU�FOIBODFEǰ TFRVFODFǰìĆĚÜîĊĚÙüøÙĞćîċÜëċÜǰ TQBUJBMǰ SFTPMVUJPOǰ DPOUSBTUǰ SFTPMVUJPOǰ Ēúąǰ 

UFNQPSBMǰSFTPMVUJPOǰ×ĂÜõćóĔĀšöĊÙčèõćóđóĊ÷ÜóĂêŠĂÖćøüĉîĉÝÞĆ÷

 Pituitary microadenoma on precontrast and postcontrast images. Coronal (A) and sagittal (D)  

precontrast T1-weighted images show focal 7.5-mm hypointense lesion in anterior lobe of pituitary  

gland. Lesion is isointense and hyperintense to the rest of the gland on T2-weighted images (B and E).  

Adenoma shows mild enhancement but is clearly visible after contrast administration (C and F). 
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B

E
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ǰ ��ǰ ÖćøìéÿĂïìćÜăĂøŤēöî×ĂÜêŠĂöĔêšÿöĂÜÿŠüîĀîšćǰ	"OUFSJPSǰQJUVJUBSZǰHMBOE
	�����


ǰ ÖćøàĆÖðøąüĆêĉêøüÝøŠćÜÖć÷ÝąđðŨîÿĉęÜÿĞćÙĆâĔîÖćøßŠü÷üĉîĉÝÞĆ÷ēøÙüŠćöĊÖćø×ćéăĂøŤēöîĀøČĂăĂøŤēöîđÖĉî 

ĀøČĂĕöŠǰĂćÖćø×ĂÜñĎšðśü÷ìĊęöĊăĂøŤēöîđÖĉîìĊęóïĕéšïŠĂ÷ǰĕéšĒÖŠǰQSPMBDUJOPNBǰēé÷ñĎšðśü÷ÝąöĊĂćÖćøöĊîĞĚćîöĕĀúǰĕöŠöĊ 

ðøąÝĞćđéČĂîǰöĊïčêø÷ćÖǰÿŠüîõćüąìĊęöĊǰ"$5)ǰÿĎÜÝąöĊĂćÖćøǰ$VTIJOHĴTǰEJTFBTFǰĕéšĒÖŠǰǰGBDJBMǰQMFUIPSBǰNPPOǰGBDFǰ 

CVGGBMPǰIVNQǰPTUFPQPSPTJTǰEJBCFUFTǰNFMMJUVTǰđðŨîêšîǰÿŠüîõćüąìĊęöĊǰ()ǰöćÖđÖĉîÝąöĊĂćÖćøǰBDSPNFHBMZǰ 

ĕéšĒÖŠǰ DPBSTFǰ GBDJBMǰ GSPOUBMǰCPTTJOHǰ MBSHFǰ MJQǰQSPHOBUIJTNǰIZQFSUFOTJPOǰDBSEJPNZPQBUIZǰ đðŨîêšîǰ 

ēé÷ñĎšðśü÷ÖúčŠöîĊĚ÷ĆÜöĊõćüąđÿĊę÷ÜĔîÖćøđÖĉéēøÙöąđøĘÜúĞćĕÿšöćÖÖüŠćðøąßćÖøìĆęüĕðĂĊÖéšü÷ǰÖćøêøüÝìćÜăĂøŤēöîìĞćđóČęĂ 

÷Čî÷ĆîĂćÖćøÙúĉîĉÖǰÿĞćĀøĆïĂćÖćø×ćéăĂøŤēöîǰĔîñĎšðśü÷ïćÜøć÷ìĊęöĊĂćÖćøóøŠĂÜăĂøŤēöîĀøČĂ×ćéăĂøŤēöîöćĕöŠîćî 

ĂćÝÝąĕöŠöĊĂćÖćøìćÜÙúĉîĉÖ

ǰ ǰ ñúìćÜĀšĂÜðäĉïĆêĉÖćøóČĚîåćîìćÜăĂøŤēöîǰĕéšĒÖŠǰÖćøêøüÝăĂøŤēöîǰDPSUJTPMǰ"$5)ǰ'5�ǰ54)ǰQSPMBDUJOǰ 

-)ǰ'4)ǰUFTUPTUFSPOFǰFTUSBEJPMǰ*('��

ǰ ǰ ���ǰ $PSUJTPMǰĒúąǰ"$5)

ǰ ǰ ëšćñúêøüÝóïüŠćøąéĆïǰ DPSUJTPMǰ êĂîđßšćǰ 	���������ǰ î�
ǰ Ă÷ĎŠĔîÙŠćêĞęćÖüŠćðÖêĉĔî×èąìĊęǰ "$5)ǰðÖêĉǰ 

êšĂÜøąüĆÜõćüąìĊęđøĊ÷ÖüŠćǰõćüąóøŠĂÜǰTUFSPJEǰĒïïìčêĉ÷õĎöĉǰ	TFDPOEBSZǰBESFOBMǰJOTVGųDJFODZ
ǰĒúąĂćÝÝąêšĂÜ 

ìéĒìîǰTUFSPJEǰIPSNPOFǰđóĉęöđêĉö

ǰ ǰ ���ǰ '5�ǰĒúąǰ54)

ǰ ǰ ëšćêøüÝóïüŠćǰ'5�ǰêĞęćøŠüöÖĆïøąéĆïǰ54)ǰðÖêĉǰêšĂÜøąüĆÜÖćøđÖĉéõćüąóøŠĂÜǰUIZSPJEǰIPSNPOFǰĒïï 

ìčêĉ÷õĎöĉÝąêšĂÜĔĀšǰUIZSPJEǰIPSNPOFǰìéĒìî

ǰ ǰ ���ǰǰ 1SPMBDUJO

ǰ ǰ đóČęĂðøąđöĉîüŠćñĎšðśü÷đîČĚĂÜĂÖêŠĂöĔêšÿöĂÜđðŨîǰQSPMBDUJOPNBǰĀøČĂĕöŠǰÖćøđÝćąđúČĂéđóČęĂÿŠÜêøüÝøąéĆïǰ 

1SPMBDUJOǰĂćÝóĉÝćøèćĔĀšìĞćÖćøđÝČĂÝćÜđàøčŠöđóČęĂĀúĊÖđúĊę÷Üǰ)PPLǰFGGFDUǰìĊęĂćÝìĞćĔĀšøąéĆïǰ1SPMBDUJOǰöĊÙŠćêĞęćÖüŠć 

ÙüćöđðŨîÝøĉÜĕéšǰ 	GBMTF�OFHBUJWF
ǰ ēé÷ëšćøąéĆïăĂøŤēöîÿĎÜöćÖĂćÝÝąđðŨîǰ QSPMBDUJOPNBǰÖćøøĆÖþćĂćÝÝąđúČĂÖ 

ÖćøĔßš÷ćđðŨîĀúĆÖǰ÷ćìĊęđúČĂÖĔßšĕéšĒÖŠǰEPQBNJOFǰBHPOJTUǰđßŠîǰCSPNPDSJQUJOF

ǰ ǰ ���ǰ -)ǰ'4)ǰUFTUPTUFSPOFǰ	Ĕîđóýßć÷
ǰĀøČĂǰFTUSBEJPMǰ	ĔîđóýĀâĉÜ


ǰ ǰ ÖćøðøąđöĉîÖćø×ćéăĂøŤēöîđóýĔîßć÷ÙüøĕéšøĆïÖćøêøüÝǰ -)ǰ '4)ǰ Ēúąǰ UFTUPTUFSPOFǰ ÿĞćĀøĆïĔî 

đóýĀâĉÜǰëšć×ćéðøąÝĞćđéČĂîĀøČĂüĆ÷ĀöéðøąÝĞćđéČĂîÙüøÿŠÜêøüÝǰ-)ǰ'4)ǰĒúąǰFTUSBEJPMǰëšćöĊðøąÝĞćđéČĂîðÖêĉ 

ĕöŠÝĞćđðŨîêšĂÜêøüÝ

ǰ ǰ ���ǰ *('��

ǰ ǰ ÖćøêøüÝǰ*('��ǰđðŨîÖćøðøąđöĉîÙĆéÖøĂÜüŠćǰ()ǰöĊÖćø×ćéĀøČĂđÖĉîĀøČĂĕöŠǰđîČęĂÜÝćÖǰ()ǰöĊǰIBMGǰMJGFǰÿĆĚî 
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Öćøðøąđöĉîǰ()ǰêšĂÜìĞćǰTUJNVMBUJPOǰUFTUǰĀøČĂǰTVQQSFTTJPOǰUFTUǰÿŠüîǰ*('��ǰöĊǰIBMGǰMJGFǰ÷ćüǰÝċÜĕöŠêšĂÜìĞćǰUFTUǰ 

ĒêŠêšĂÜđðøĊ÷ïđìĊ÷ïÙŠćðÖêĉĔîđóýǰĂć÷čǰĒúąđßČĚĂßćêĉđéĊ÷üÖĆî

ǰ ǰ ëšćÖćøðøąđöĉîóïüŠćñĎšðśü÷öĊÖćø×ćéăĂøŤēöîìĊęÿĞćÙĆâǰÙČĂǰUIZSPJEǰIPSNPOFǰTUFSPJEǰIPSNPOFǰĒúąǰ 

"%)ǰÖćøĔßšǰTUFSPJEǰĀøČĂǰUIZSPJEǰIPSNPOFǰđÿøĉöøüöĕðëċÜÖćøÙüïÙčöõćüąđïćÝČéǰ	EJBCFUFTǰJOTJQJEVT
ǰÖŠĂî 

ñŠćêĆéđðŨîÿĉęÜìĊęÿĞćÙĆâǰîĂÖÝćÖîĊĚÖćøđÿøĉöǰUIZSPJEǰIPSNPOFǰĔîñĎšðśü÷ìĊęöĊÙüćöñĉéðÖêĉ×ĂÜǰ"$5)ǰîĆĚîǰĂćÝÝąÖøąêčšî 

ĔĀšđÖĉéõćüąǰBESFOBMǰDSJTJTǰĕéšǰàċęÜÙüøÝąêšĂÜÖćøìéĒìîǰTUFSPJEǰIPSNPOFǰÖŠĂîĔĀšÖćøđÿøĉöéšü÷ǰUIZSPJEǰIPSNPOFǰ 

ÿŠüîÖćøđÿøĉöăĂøŤēöîđóýĀøČĂăĂøŤēöîđóČęĂÖćøđÝøĉâđêĉïēêîĆĚîÙüøóĉÝćøèćõć÷ĀúĆÜÖćøñŠćêĆéǰēé÷ðÖêĉÖćøĔĀšǰTUFSPJEǰ 

IPSNPOFǰîĉ÷öĔĀšǰĶTUSFTTǰEPTFķǰÙČĂǰ)ZESPDPSUJTPOFǰ×îćéìĊęǰ�������ǰöÖ�ǰǰêŠĂüĆîǰìćÜĀúĂéđúČĂééĞćǰàċęÜĔî 

ïćÜÿëćïĆîöĊÖćøĔĀšǰ TUFSPJEǰ IPSNPOFǰ êŠĂđîČęĂÜĕðÝîñĎšðśü÷ÖúĆïïšćîǰ ĒúąóĉÝćèćìéÿĂïǰ )ZQPUIBMBNVT�

QJUVJUBSZ�BESFOBMǰBYJTǰ	)1"ǰBYJT
ǰĂĊÖÙøĆĚÜĔîõć÷ĀúĆÜ

ǰ ǰ ñĎšðśü÷ǰBDSPNFHBMZǰĒîąîĞćĔĀšðøċÖþćüĉÿĆââĊĒóì÷ŤÖŠĂîÖćøñŠćêĆéđóČęĂðøąđöĉîìćÜđéĉîĀć÷ĔÝǰēé÷óïüŠć 

ðøąöćèǰ�ǰĔîǰ�ǰ×ĂÜñĎšðśü÷ÝąöĊêŠĂöĕìøĂ÷éŤēêĒúąđðŨîðŦâĀćĔîÖćøĔÿŠìŠĂßŠü÷Āć÷ĔÝÝćÖĕðÖéđïĊ÷éìćÜđéĉîĀć÷ĔÝ	��


ǰ ��ǰ ÖćøìéÿĂïìćÜăĂøŤēöî×ĂÜêŠĂöĔêšÿöĂÜÿŠüîĀúĆÜǰ	1PTUFSJPSǰQJUVJUBSZǰHMBOE
ǰ

ǰ ǰ ���ǰ đïćÝČéǰ	%JBCFUFTǰJOTJQJEVT


ǰ ǰ ÙČĂõćüąìĊęöĊÖćø×ĆïðŦÿÿćüąĂĂÖöćÝĞćîüîöćÖǰ ēé÷ðŦÿÿćüąöĊÙüćöđ×šö×šîêĞęćǰ àċęÜđðŨîñúöćÝćÖÖćø×ćé 

ăĂøŤēöîǰ"OUJEJVSFUJDǰ)PSNPOFǰ	"%)
ǰēé÷ÿćđĀêč×ĂÜĂćÖćøđïćÝČéìĊęöćÝćÖĕăēðíćúćöĆÿǰǰĂćÝöĊÿćđĀêčöćÝćÖ 

ÖćøñŠćêĆéìĊęÖøąìïÖøąđìČĂîïøĉđüèǰ 4VQSBPQUJDǰ USBDUǰ ĀøČĂđÖĉéÝćÖÖšĂîđîČĚĂÜĂÖǰ ĀøČĂēøÙìĊęöĊǰ JOųMUSBUJWFǰ ×ĂÜǰ 

ĕăēðíćúćöĆÿǰÖćøüĉîĉÝÞĆ÷õćüąđïćÝČéǰÝąĔßšĀúĆÖÖćøìĊęüŠćöĊÖćøúéúÜ×ĂÜÖćøĀúĆęÜǰ"%)ǰĒöšüŠćöĊõćüąǰ)ZQFSPTNPMBSJUZǰ 

×ĂÜđúČĂéĒúšüÖĘêćö	��
ǰĒúąđöČęĂĔĀšǰ"%)ǰìĊęÿĆÜđÙøćąĀŤđ×šćĕðÖĘÝąìĞćĔĀšöĊÖćøđðúĊę÷îĒðúÜđóĉęö×ċĚîǰ×ĂÜǰ0TNPMBSJUZǰĔî 

ðŦÿÿćüąǰēé÷ĂćÖćøìćÜÙúĉîĉÖöĆÖÝąöćĒÿéÜéšü÷ǰĂćÖćøðŦÿÿćüąöćÖǰ	QPMZVSFB
ǰÙČĂöĊðøĉöćèðŦÿÿćüąǰ����ǰúĉêøǰ 

êŠĂüĆîǰ øŠüöÖĆïöĊÖćøéČęöîĞĚćðøĉöćèöćÖǰ àċęÜĂćÖćøđĀúŠćîĊĚöĆÖđÖĉéĕéšìĆĚÜÖŠĂîĒúąĀúĆÜÖćøñŠćêĆéǰ ÖćøüĉîĉÝÞĆ÷êšĂÜĔßšÖćø 

êøüÝǰ%ZOBNJDǰUFTUǰ	8BUFSǰEFQSJWBUJPOǰUFTU
ǰēé÷ĂćýĆ÷ÙüćößĞćîćâǰĒúąÙüćöđ×šćĔÝĔîÖćøĒðúñúÖćøêøüÝǰ 

	êćøćÜìĊęǰ���


ǰ ǰ õćüąđïćÝČéõć÷ĀúĆÜÖćøñŠćêĆéêŠĂöĔêšÿöĂÜǰ

ǰ ǰ õćüąđïćÝČéõć÷ĀúĆÜÖćøñŠćêĆéêŠĂöĔêšÿöĂÜǰ ĒïïßĆęüÙøćüǰ óïðøąöćèøšĂ÷úąǰ �����ǰ ĒúąĒïïëćüø 

øšĂ÷úąǰ�ēé÷ñĎšðśü÷ìĊęđðŨîǰ$SBOJPQIBSZOHJPNBǰ3BUILFĴTǰDMFGUǰDZTUǰTBSDPJEPTJTǰMZNQIPDZUJDǰIZQPQIZTJUJTǰ 

ĀøČĂǰNFUBTUBUJDǰEJTFBTFǰöĊÙüćöđÿĊę÷ÜêŠĂÖćøđðŨîđïćÝČéĒïïëćüøïŠĂ÷ÖüŠćēøÙđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜ

ǰ ǰ ÖćøðŦÿÿćüąïŠĂ÷õć÷ĀúĆÜÖćøñŠćêĆéêŠĂöĔêšÿöĂÜÿŠüîĔĀâŠÝąöĊÿćđĀêčöćÝćÖÖćø×ĆïðŦÿÿćüąǰ ÝćÖÖćøĕéš 

ÿćøîĞĚćĔîßŠüÜ×ĂÜÖćøñŠćêĆéǰÿŠüîÿćđĀêčĂČęîėǰìĊęóïĕéšǰÙČĂǰõćüąîĞĚćêćúĔîđúČĂéÿĎÜĀøČĂÖćøĕéšøĆï÷ć×ĆïðŦÿÿćüąàċęÜđðŨî 

ÿĉęÜìĊęÙüøĀćÿćđĀêčÖŠĂîìĊęÝąĔĀšÖćøøĆÖþćõćüąđïćÝČéǰ ĔîñĎšðśü÷ǰ BDSPNFHBMZǰ ÝąöĊÖćøđóĉęöðøĉöćèðŦÿÿćüąÝćÖîĞĚć 

ìĊęÿąÿöĂ÷ĎŠĔîđîČĚĂđ÷ČęĂǰ4PGUǰUJTTVFǰöćÖđÖĉîĕðǰÖøèĊìĊęÿÜÿĆ÷õćüąđïćÝČéêšĂÜĂćýĆ÷ÖćøêøüÝÙüćöǰÙüćöëŠüÜÝĞćđóćą 
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×ĂÜðŦÿÿćüąǰ	TQFDJųDǰHSBWJUZ
ǰøüöĕðëċÜǰ4FSVNǰPTNPMBSJUZǰ6SJOFǰPTNPMBSJUZǰĒúąǰ4FSVNǰ4PEJVNǰÖćøüĉîĉÝÞĆ÷ 

õćüąđïćÝČéÝąêšĂÜðøąÖĂïéšü÷ĕðéšü÷ÖćøöĊðŦÿÿćüąöćÖǰ ĒúąéČęöîĞĚćöćÖǰ øŠüöÖĆïñúìćÜĀšĂÜðäĉïĆêĉìĊęđ×šćĕéšöĊ 

Āúć÷ñĎšđßĊę÷üßćâĕéšĔĀšÙüćöđĀĘîǰđßŠî

ǰ ǰ ��ǰ ðøĉöćèðŦÿÿćüąǰìĊęǰöćÖÖüŠćǰ�ǰNM�,H�I	��
ǰöćÖÖüŠćǰ��ǰNM�LH�EBZ	��
ǰ������ǰ-�EBZ	����
ǰĒúąöćÖÖüŠć 

ǰ ǰ ǰ �������ǰNM�IǰĔîđüúćǰ���ǰßĆęüēöÜêĉéêŠĂÖĆî

ǰ ǰ ��ǰ ÙüćöëŠüÜÝĞćđóćą×ĂÜðŦÿÿćüąǰ	4QFDJųDǰHSBWJUZ
ǰîšĂ÷ÖüŠćǰ�����

ǰ ǰ ��ǰ 6SJOFǰPTNPMBSJUZǰîšĂ÷ÖüŠćǰ���ǰNPTN�LH

ǰ ǰ ��ǰ 4FSVNǰPTNPMBSJUZǰöćÖÖüŠćǰ���ǰNPTN�LH

ǰ ǰ ēé÷ÿŠüîĔĀâŠøąéĆï×ĂÜēàđéĊ÷öĔîđúČĂéÙüøÝąđóĉęö×ċĚîöćÖÖüŠćǰ �������ǰN&H�-ǰ àċęÜëšćêøüÝøąéĆï 

ăĂøŤēöîǰ "71ǰ ÝąêĞęćǰ àċęÜÝąĔßšđðŨîÖćøüĉîĉÝÞĆ÷õćüąđïćÝČéĕéšéĊìĊęÿčéĒêŠÖćøìéÿĂïǰ ĔßšđüúćĔîÖćøêøüÝǰ àċęÜĕöŠìĆîêŠĂ 

ÖćøøĆÖþćǰÝċÜĂćÝÝąêšĂÜóĉÝćøèćĔĀšÖćøøĆÖþćĕðÖŠĂî

ǰ ǰ ÖćøøĆÖþćõćüąđïćÝČéëćüøǰ

ǰ ǰ öĊÖćøĔßšǰ %%"71ǰóŠîìćÜÝöĎÖÙøĆĚÜúąǰ ��ǰ ĕöēÙøÖøĆöǰ ĀøČĂÞĊéĔêšñĉüĀîĆÜÙøĆĚÜúąǰ �ǰ ĕöēÙøÖøĆöǰ ÖŠĂîîĂî 

ÿŠüîǰ %%"71ǰ ßîĉéđöĘéÝąđĀöćąÿöÖĆïĂćÖćøđïćÝČéìĊęĕöŠøčîĒøÜöćÖǰ ēé÷ÝąêšĂÜĔßšǰ ×îćéǰ %%"71ǰ öćÖÖüŠćÖćøĔĀš 

ìćÜÝöĎÖǰēé÷×îćéìĊęĔĀšĂ÷ĎŠÙøĆĚÜúąǰ���ǰĕöēÙøÖøĆöǰēé÷ĂćÖćø×šćÜđÙĊ÷ÜìĊęóïïŠĂ÷ǰÙČĂǰÙúČęîĕÿšǰìšĂÜđÿĊ÷ǰðüéìšĂÜ

ǰ ǰ ���ǰǰ 4ZOESPNFǰPGǰJOBQQSPQSJBUFǰ"%)ǰTFDSFUJPOǰ	4*"%)


ǰ ǰ õćüąÖćøĀúĆęÜăĂøŤēöîǰ "%)ǰ ĕöŠđĀöćąÿöǰ ÙČĂöĊÖćøĀúĆęÜǰ "%)ǰ ĒöšüŠćĔî×èąîĆĚîøŠćÜÖćøöĊõćüąǰ 

)ZQP�PTNPMBSJUZǰ Ă÷ĎŠÖĘêćöǰ 	��
ǰ àċęÜÝąìĞćĔĀšđÖĉéõćüąēàđéĊ÷öêĞęćǰ 	)ZQPOBUSFNJBǰ õćüąǰ )ZQP�PTNPMBSJUZǰ 

ĒêŠöĊǰ6SJOFǰPTNPMBSJUZǰìĊęøąéĆïÿĎÜÖüŠćǰ4FSVNǰPTNPMBSJUZǰǰ

  đÖèæŤĔîÖćøüĉîĉÝÞĆ÷õćüąǰ4*"%)

ǰ ǰ ÿćöćøëüĉîĉÝÞĆ÷õćüąǰ4*"%)ǰÝćÖÖćøêøüÝóïǰTFSVNǰPTNPMBSJMZǰêĞęćĒúąöĊõćüąǰIZQPOBUSFNJB

êćøćÜìĊęǰ���ǰǰÖćøüĉîĉÝÞĆ÷ǰ%*ǰĒúąǰ4*"%)ǰ

%* 4*"%)

Presentation Polyuria )ZQPOBUSFNJB

1MBTNBǰWPMVNFǰ 

	BXBLFǰQBUJFOUT


&VWPMFNJD &VWPMFNJD

	PSǰTMJHIUMZǰIZQFSWPMFNJD


4FSVN )ZQFSUPOJDǰ	����ǰN0TN�-
 )ZQPUPOJDǰ	����ǰN0TN�-


4FSVNǰTPEJVN *ODSFBTJOHǰ	����ǰN&R�-
 TPEJVNǰ%FDSFBTJOHǰ

	����ǰN&R�-
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%* 4*"%)

6SJOFǰWPMVNF )JHIǰ	�ǰUPǰ��ǰ-�EBZ
 -PXǰ	CVUǰOPUǰOPSNBMMZǰBCTFOU


Urine osmolarity 3FMBUJWFMZǰMPXǰ	����ǰN0TN�-
 3FMBUJWFMZǰIJHIǰ	����ǰN0TN�-


Urinary sodium ���ǰN&R�- ���ǰN&R�-

Treatment %%"71 Treatment Fluid restriction  

*Gǰ/Bǰ����ǰN&R�- 

consider hypertonic saline to 

correct sodium 

ÖćøðøąđöĉîăĂøŤēöîõć÷ĀúĆÜÖćøñŠćêĆé

ǰ ñĎšðśü÷ìĊęöĊÖćøóøŠĂÜăĂøŤēöî×ĂÜêŠĂöĔêšÿöĂÜÝąÿćöćøëÖúĆïöćöĊøąéĆïăĂøŤēöîðÖêĉĕéšǰÙüøĕéšøĆïÖćøðøąđöĉî 

àĞĚćĔîđüúćǰ���ǰÿĆðéćĀŤĀúĆÜñŠćêĆéǰ

ǰ ÖćøđÿøĉöăĂøŤēöîÙüøĔĀšđöČęĂöĊ×šĂïŠÜßĊĚǰ	êćøćÜìĊęǰ���


 

êćøćÜìĊęǰ���ǰ ÖćøăĂøŤēöîìéĒìîǰ	3FQMBDFNFOUǰUIFSBQZ


5SPQIJDǰ)PSNPOFǰ%FųDJU )PSNPOFǰ3FQMBDFNFOU

"$5) )ZESPDPSUJTPOFǰ	đßšćǰ�����ǰöÖ��ǰđ÷Ęîǰ����ǰöÖ�


$PSUJTPOFǰBDFUBUFǰ	đßšćǰ��ǰöÖ��ǰđ÷Ęîǰ����ǰöÖ�


1SFEOJTPMPOFǰ	đßšćǰ�ǰöÖ��ǰđ÷Ęîǰ���ǰöÖ�


54) -�UIZSPYJOFǰǰ������ǰĕöēÙøÖøĆöêŠĂüĆî

'4)�-) .BMF

5FTUPTUFSPOFǰFOBOUBUFǰ	���ǰöÖ�ǰǰ*.ǰìčÖǰ�ǰđéČĂî


5FTUPTUFSPOFǰTLJOǰQBUDIǰ	�ǰöÖ�êŠĂüĆî


Female

$POKVHBUFǰFTUSPHFOǰ	���������ǰöÖ�ǰêŠĂüĆîǰ��ǰüĆîêŠĂđéČĂî


1SPHFTUFSPOFǰ	����ǰöÖ�ǰêŠĂüĆî
ǰĔîüĆîìĊęǰ�����

&TUSBEJPMǰTLJOǰQBUDIǰ	���ǰöÖ�ǰüĆîđüšîüĆî
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$6	 �+��9I�ç���6'�=B)'5�-6 =ĕ�ď+&�¿¸ÃÄ¸Ã°ÁÈ�°¿¾¿»´ÇÈ|ä}

êćøćÜìĊęǰ���ǰ ĂćÖćøĒúąĂćÖćøĒÿéÜ×ĂÜǰQJUVJUBSZǰBQPQMFYZǰ

ĂćÖćøĒúąĂćÖćøĒÿéÜ ĂčïĆêĉÖćøèŤǰ	øšĂ÷úą


ðüéýĊøþąđÞĊ÷ïóúĆî ������

ÖćøöĂÜđĀĘîĒ÷ŠúÜ �����

öĂÜđĀĘîõćóàšĂî �����

ÙúČęîĕÿšǰĂćđÝĊ÷î �����

øąéĆïÙüćöøĎšÿċÖêĆüúéúÜĀøČĂàċöúÜ ����

ĕ×š �����

.FOJOHJTNVTǰÝćÖǰTVCBSBDIOPJEǰIFNPSSIBHF ����

êćøćÜìĊęǰ���ǰǰÖćøüĉîĉÝÞĆ÷Ē÷ÖēøÙǰ

ēøÙ ĂćÖćøîĞćÿĞćÙĆâ

ĀúĂéđúČĂéēðśÜóĂÜĔîÿöĂÜĒêÖǰ

	SVQUVSFEǰDFSFCSBMǰBOFVSZTN
ǰ

ðüéýĊøþąđÞĊ÷ïóúĆîǰàċöúÜǰÙúČęîĕÿšǰĂćđÝĊ÷îǰNFOJOHJTNVT

đ÷ČęĂĀčšöÿöĂÜĂĆÖđÿïÝćÖÖćøêĉéđßČĚĂ

(meningitis)

ĕ×šǰðüéýĊøþąĂ÷ŠćÜøčîĒøÜǰàċöúÜǰÙúČęîĕÿšǰĂćđÝĊ÷îǰNFOJOHJTNVT

ÖšćîÿöĂÜ×ćéđúČĂé

	CSBJOTUFNǰJOGBSDUJPO


àċöúÜǰđĀĘîõćóàšĂî

õćüąöĊúĉęöđúČĂéĔîēóøÜĀúĂéđúČĂééĞć 

ĔêšåćîÿöĂÜǰ

	DBWFSOPVTǰTJOVTǰUISPNCPTJT
ǰ

ðüéýĊøþąĂ÷ŠćÜøčîĒøÜǰàċöúÜǰđĀĘîõćóàšĂîǰðüéĀøČĂßćïøĉđüèĀîšć

ĒúąÙüćöøĎšÿċÖïøĉđüèÖøąÝÖêćúéúÜ

ēøÙĕöđÖøîǰ ðüéýĊøþąĂ÷ŠćÜøčîĒøÜǰÙúČęîĕÿšǰĂćđÝĊ÷îǰÖćøöĂÜđĀĘîĒ÷ŠúÜ

õćüąđúČĂéĂĂÖĔîëčÜǰ3BUILF�

	3BUILFǰDMFGUǰDZTUǰIFNPSSIBHF


ðüéýĊøþąđÞĊ÷ïóúĆîǰÖćøöĂÜđĀĘîĒ÷ŠúÜ

�ǰđðŨîõćüąìĊęöĊĂćÖćøǰĂćÖćøĒÿéÜǰĒúąÙüćöñĉéðÖêĉéšćîăĂøŤēöîĕéšđĀöČĂîÖĆîÖĆïǰQJUVJUBSZǰBQPQMFYZǰøć÷ÜćîÝćÖïćÜÖćøýċÖþćÝċÜøüöĕüš

ĔîÖúčŠöđéĊ÷üÖĆî
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ÖćøéĎĒúøĆÖþćñĎšðśü÷õćüąǰQJUVJUBSZǰBQPQMFYZ

 ÖćøøĆÖþćĒïïðøąÙĆïðøąÙĂÜ

ǰ ÿĞćĀøĆïñĎšðśü÷ìĊęĕöŠöĊĂćÖćøüĉÖùêÿćöćøëĔĀšÖćøøĆÖþćĒïïðøąÙĆïðøąÙĂÜĕéšǰ ēé÷Ēóì÷ŤóĉÝćøèćĔĀšăĂøŤēöîǰ 

IZESPDPSUJTPOFǰàċęÜìĞćĕéšĀúć÷üĉíĊǰĂćìĉđßŠîǰÞĊéǰIZESPDPSUJTPOFǰđ×šćìćÜĀúĂéđúČĂééĞć×îćéǰ�������ǰöÖ�êŠĂüĆîǰ 

×ċĚîĂ÷ĎŠÖĆïĂćÖćø×ĂÜñĎšðśü÷ǰĂîċęÜǰÖćøĔĀšǰIZESPDPSUJTPOFǰÿćöćøëĔĀšēé÷ĕöŠÝĞćđðŨîêšĂÜøĂñúđúČĂéÖŠĂîǰ

 ÖćøøĆÖþćéšü÷ÖćøñŠćêĆé

ǰ ÖćøóĉÝćøèćñŠćêĆéĔîñĎšðśü÷ǰQJUVJUBSZǰBQPQMFYZǰîĆĚî÷ĆÜĕöŠöĊĀúĆÖåćî÷Čî÷ĆîëċÜ×šĂïŠÜßĊĚĒúąøą÷ąđüúćìĊęÙüøìĞć 

ñŠćêĆéìĊęßĆéđÝîǰ ēé÷ðøąÿćìýĆú÷Ēóì÷ŤĂćÝÝąóĉÝćøèćñŠćêĆéĔîÖøèĊìĊęñĎšðśü÷öĊĂćÖćøĒúąĂćÖćøĒÿéÜđßŠîǰ ÿć÷êć 

Ē÷ŠúÜĂ÷ŠćÜøčîĒøÜǰ	TFWFSFǰSFEVDFEǰWJTVBMǰBDVJUZ
ǰúćîÿć÷êćñĉéðÖêĉĂ÷ŠćÜøčîĒøÜĒúąĕöŠéĊ×ċĚîĀøČĂĒ÷ŠúÜǰ	TFWFSFǰ 

BOEǰQFSTJTUFOUǰPSǰEFUFSJPSBUJOHǰWJTVBMǰųFMEǰEFGFDUT
ǰĀøČĂøąéĆïÙüćöøĎšÿċÖêĆüúéúÜ�àċöúÜ

ǰ ÖøèĊìĊęñĎšðśü÷ĕéšøĆïÖćøøĆÖþćēé÷üĉíĊðøąÙĆïðøąÙĂÜǰ	ìĊęĕöŠĕéšøĆïñŠćêĆé
ǰîĆĚîǰÙüøöĊÖćøêĉéêćöñĎšðśü÷Ă÷ŠćÜĔÖúšßĉé 

ĒúąđòŜćøąüĆÜǰĀćÖñĎšðśü÷öĊĂćÖćøéĆÜÖúŠćüĕüš×šćÜêšîǰĒîąîĞćĔĀšðøċÖþćðøąÿćìýĆú÷Ēóì÷ŤđóČęĂóĉÝćøèćñŠćêĆé
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đðŜćĀöć÷×ĂÜÖćøñŠćêĆé

ǰ �
ǰ úéÖćøÖéđïĊ÷é×ĂÜđÿšîðøąÿćìêćǰ	PQUJDǰOFSWFǰPQUJDǰDIJBTN
ǰĀøČĂđÿšîðøąÿćìÖúĂÖêćǰ	PDVMPNPUPSǰ 

ǰ ǰ USPDIMFBǰPSǰBCEVDFOǰOFSWFT
ǰĀøČĂúéÙüćöéĆîĔîÖąēĀúÖýĊøþąĔîÖøèĊìĊęđîČĚĂÜĂÖöĊ×îćéĔĀâŠǰ

ǰ �
ǰ ó÷ć÷ćöîĞćđîČĚĂÜĂÖĂĂÖĔĀšöćÖìĊęÿčéēé÷ðúĂéõĆ÷ǰ	NBYJNBMǰTBGFǰSFTFDUJPO
ǰĀøČĂñŠćêĆéîĞćđîČĚĂÜĂÖĂĂÖ 

ǰ ǰ ìĆĚÜĀöéëšćÿćöćøëìĞćĕéšēé÷ðúĂéõĆ÷ǰ

ǰ �
ǰ ÿĞćĀøĆïđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜßîĉéǰGVODUJPOJOHǰđðŜćĀöć÷×ĂÜÖćøñŠćêĆéÙČĂǰÖćøìĞćĔĀšøąéĆïăĂøŤēöî×ĂÜ 

ǰ ǰ êŠĂöĔêšÿöĂÜÖúĆïÿĎŠøąéĆïðÖêĉĔîÖøèĊìĊęÿćöćøëîĞćđîČĚĂÜĂÖĂĂÖìĆĚÜĀöéǰĀøČĂìĞćĔĀšøąéĆïăĂøŤēöîúéúÜĔî 

ǰ ǰ ÖøèĊìĊęĕöŠÿćöćøëîĞćđîČĚĂÜĂÖĂĂÖĕéšĀöé

đîČĚĂÜĂÖêŠĂöĔêšÿöĂÜĂ÷ĎŠìĊęïøĉđüèåćîÖąēĀúÖǰÖćøñŠćêĆéÿćöćøëìĞćĕéšēé÷

ǰ �
ǰ đðŗéÖąēĀúÖýĊøþąǰ	USBOTDSBOJBMǰTVSHFSZ
ǰđóČęĂîĞćđîČĚĂÜĂÖĂĂÖ

ǰ �
ǰ đ×šćñŠćêĆéìćÜēóøÜÝöĎÖǰ	USBOTTQIFOPJEǰTVSHFSZ
ǰēé÷öĊđìÙîĉÙÖćøñŠćêĆééšü÷ÖúšĂÜǰFOEPTDPQFǰĀøČĂǰ 

  microscope

 

ǰ ǰ ÖćøđúČĂÖÖćøñŠćêĆéüĉíĊĔéǰ ×ċĚîĂ÷ĎŠÖĆïúĆÖþèą×ĂÜÖšĂîđîČĚĂÜĂÖǰ úĆÖþèą×ĂÜēóøÜĂćÖćýǰ ĂčðÖøèŤñŠćêĆéìĊę 

ÿëćîó÷ćïćúöĊĂ÷ĎŠǰĒúąÙüćößĞćîćâ×ĂÜðøąÿćìýĆú÷Ēóì÷Ťǰēé÷ìĆĚÜÿĂÜüĉíĊǰǰ	FOEPTDPQFǰĀøČĂǰNJDSPTDPQF
ǰöĊ 

øć÷ÜćîÝćÖÿëćîó÷ćïćúêŠćÜðøąđìýïćÜĒĀŠÜìĊęóïüŠćĔĀšñúĔîÖćøøĆÖþćĔÖúšđÙĊ÷ÜÖĆîǰ Ĕî×èąìĊęøć÷ÜćîóïüŠćÖćø 

ñŠćêĆééšü÷ÖúšĂÜǰFOEPTDPQFǰĕéšñúÖćøøĆÖþćìĊęéĊÖüŠćǰNJDSPTDPQF	�����
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ǰ ñúÖćøøĆÖþćéšü÷øĆÜÿĊđìÙîĉÙǰ DPOWFOUJPOBMǰ GSBDUJPOBUJPOǰ ìĊęĔßšÖĆîöćîćîĔîēøÙđîČĚĂÜĂÖêŠĂöĔêšÿöĂÜǰ 

óïüŠćöĊǰ��ǰZFBSǰMPDBMǰDPOUSPMǰSBUFǰöćÖÖüŠćøšĂ÷úąǰ��	�����
ǰĒêŠĂ÷ŠćÜĕøÖĘêćöÖćøÙüïÙčöøąéĆïăĂøŤēöîĔîđîČĚĂÜĂÖ 

êŠĂöĔêšÿöĂÜßîĉéǰGVODUJPOJOHǰQJUVJUBSZǰUVNPSǰîĆĚîöĊĂĆêøćÙŠĂî×šćÜêĞęćÖúŠćüÙČĂöĊĂĆêøćăĂøŤēöîÖúĆïĕðÿĎŠðÖêĉǰðøąöćè 

øšĂ÷úąǰ�����	��


ǰ ðŦÝÝčïĆîöĊđìÙîĉÙÖćøÞć÷øĆÜÿĊìĊęÖšćüĀîšć×ċĚîǰēé÷đìÙîĉÙìĊęîĉ÷öĔßšǰĕéšĒÖŠǰđìÙîĉÙÖćøÞć÷øĆÜÿĊøĆÜÿĊøŠüöóĉÖĆéǰĀøČĂ 

øĆÜÿĊýĆú÷Öøøöǰ	4UFSFPUBDUJDǰSBEJPTVSHFSZǰ434ǰPSǰ4UFSFPUBDUJDǰSBEJPUIFSBQZǰ435
ǰàċęÜÖćøÞć÷øĆÜÿĊéšü÷đìÙîĉÙǰ 

434ǰöĆÖĔßšđöČęĂđîČĚĂÜĂÖöĊ×îćéđúĘÖǰ	ðøąöćèĕöŠđÖĉîǰ�ǰàö�
ǰĒúąĂ÷ĎŠĀŠćÜÝćÖđÿšîðøąÿćìêćÙĎŠìĊęǰ�ǰĂ÷ŠćÜîšĂ÷ǰ�ǰöö�ǰ 

óïüŠćñúÖćøøĆÖþćéšü÷đìÙîĉÙéĆÜÖúŠćüĔĀšÖćøÙüïÙčöēøÙđÞóćąìĊęǰðøąöćèöćÖÖüŠćøšĂ÷úąǰ��	�����
ǰēé÷ĂĆêøćÖćøúé 

ăĂøŤēöîĔĀšÖúĆïÿĎŠðÖêĉðøąöćèøšĂ÷úąǰ �����	������
ǰ ĒúąĔîïćÜÖćøýċÖþćóïüŠćǰ 434ǰ öĊÖćøúéøąéĆïăĂøŤēöîĕéš 

đøĘüÖüŠćÖćøÞć÷øĆÜÿĊéšü÷đìÙîĉÙǰDPOWFOUJPOBMǰGSBDUJPO	��
ǰÿĞćĀøĆïñú×šćÜđÙĊ÷ÜìĊęóïĕéšÙŠĂî×šćÜïŠĂ÷ĀúĆÜÖćøÞć÷øĆÜÿĊ 

ĕéšĒÖŠǰ õćüąǰ IZQPQJUVJUBSJTNǰóïĕéšðøąöćèøšĂ÷úąǰ �����ǰ ÿŠüîñú×šćÜđÙĊ÷ÜìĊęĂćÝđÖĉé×ċĚîĕéšĒêŠîšĂ÷öćÖǰ ĕéšĒÖŠǰ 

õćüąđÿšîðøąÿćìêćĂĆÖđÿïÝćÖøĆÜÿĊǰ	SBEJBUJPOǰJOEVDFEǰPQUJDǰOFVSPQBUIZ
ǰàċęÜîšĂ÷ÖüŠćøšĂ÷úąǰ���ǰĀøČĂǰÖćøđÖĉé 

SBEJBUJPOǰJOEVDFEǰTFDPOEBSZǰNBMJHOBODZǰàċęÜĂćÝóïĕéšĒêŠîšĂ÷ÖüŠćǰ�ǰĔîǰ����ǰđðŨîêšîǰĂ÷ŠćÜĕøÖĘêćöǰÖćøýċÖþć 

ÿŠüîĔĀâŠđðŨîĒïïÖćøýċÖþć÷šĂîĀúĆÜǰ	SFUSPTQFDUJWFǰTUVEZ
ǰöĊ×îćé×ĂÜÖúčŠöêĆüĂ÷ŠćÜĕöŠöćÖîĆÖǰēé÷ÿŠüîîšĂ÷đðŨîÖćø 

ýċÖþćĒïïĕð×šćÜĀîšćǰ	QSPTQFDUJWFǰTUVEZ
ǰĒúą÷ĆÜĕöŠöĊÖćøýċÖþćìĊęđðŨîÖćøüĉÝĆ÷đðøĊ÷ïđìĊ÷ïĒïïÿčŠöǰ	SBOEPNJ[FEǰ 

controlled study) 

×šĂïŠÜßĊĚĔîÖćøĔßšøĆÜÿĊøĆÖþćĔîēøÙđîČĚĂÜĂÖìĊęêŠĂöĔêšÿöĂÜ

ǰ ��ǰ ĔßšĀúĆÜÖćøñŠćêĆéǰ	QPTUPQFSBUJWFǰSBEJBUJPO
ǰĔîÖøèĊéĆÜêŠĂĕðîĊĚ

ǰ ǰ ���ǰ đöČęĂöĊǰSFTJEVBMǰUVNPSǰĀúĆÜÖćøñŠćêĆé

ǰ ǰ ���ǰ đöČęĂēøÙöĊÖćøÖúĆïđðŨîàĞĚćǰ	SFDVSSFODF
ǰ

ǰ ǰ ���ǰ ĔîđîČĚĂÜĂÖßîĉéǰGVODUJPOJOHǰUVNPSǰìĊęøąéĆïăĂøŤēöî÷ĆÜÿĎÜĀúĆÜĕéšøĆïÖćøñŠćêĆéǰĀøČĂĔĀš÷ć

ǰ ��ǰ ĔßšđðŨîÖćøøĆÖþćĀúĆÖĔîÖøèĊéĆÜêŠĂĕðîĊĚ

ǰ ǰ ���ǰ ñĎšðśü÷öĊ×šĂĀšćöĔîÖćøñŠćêĆéǰ	NFEJDBMǰPSǰTVSHJDBMǰJOPQFSBCMF


ǰ ǰ ���ǰ ñĎšðśü÷ðäĉđÿíÖćøñŠćêĆé

ÖćøêĉéêćöñĎšðśü÷ĀúĆÜÖćøÞć÷øĆÜÿĊ

ǰ ��ǰ ĒîąîĞćĔĀšñĎšðśü÷öćøĆïÖćøêĉéêćöñúÖćøøĆÖþćđðŨîøą÷ąǰ ēé÷îĆéêøüÝìčÖǰ ���ǰ đéČĂîǰ Ĕîǰ �ǰ ðŘĒøÖǰ Ēúą 

ǰ ǰ ĀúĆÜÝćÖîĆĚîìčÖǰ�ǰðŘǰÝîêúĂéßĊüĉêǰĀøČĂ×ċĚîÖĆïéčú÷óĉîĉÝ×ĂÜĒóì÷ŤñĎšøĆÖþć

ǰ ��ǰ êøüÝøŠćÜÖć÷ǰēé÷đÞóćąÖćøêøüÝìćÜÝĆÖþčǰÿĞćĀøĆïñĎšðśü÷ìĊęöĊøĂ÷ēøÙìĊęÖéđïĊ÷éđÿšîðøąÿćìêćǰ	õćÙñîüÖìĊęǰ�
 

ǰ ��ǰ ðøąđöĉîõćüąÖćøìĞćÜćî×ĂÜêŠĂöĔêšÿöĂÜǰ	õćÙñîüÖìĊęǰ�


ǰ ��ǰ êøüÝǰ.3*ǰìčÖǰ�ǰðŘǰǰĒúąëšć×îćéđîČĚĂÜĂÖǰĕöŠöĊÖćøđðúĊę÷îĒðúÜǰĂćÝìĉĚÜøą÷ąîćî×ċĚîĕéšǰ×ċĚîÖĆïéčú÷óĉîĉÝ×ĂÜ 

ǰ ǰ Ēóì÷ŤñĎšøĆÖþćǰ
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ǰ ÖćøðøąđöĉîÖćøøĆÖþćĀć÷ǰ	DVSF
ǰĒêŠĔîÙüćöđðŨîÝøĉÜÙĞćìĊęđĀöćąÿöÖüŠćîŠćÝąđðŨîÙĞćüŠćǰSFNJTTJPOǰàċęÜēé÷ìĆęüĕð 

ÖćøÖúĆïöćđðŨîàĞĚćǰ	SFDVSSFODF
ǰđÖĉéĔîǰ$VTIJOHĴTǰEJTFBTFǰðøąöćèøšĂ÷úąǰ��ǰǰOPO�GVODUJPOJOHǰUVNPSǰǰøšĂ÷úąǰ��ǰ 

ĒúąǰQSPMBDUJOPNBǰóïðøąöćèøšĂ÷úąǰ��ǰ	êćøćÜìĊęǰ���


êćøćÜìĊęǰ���ǰêćøćÜĒÿéÜÖćøøĆÖþćĀć÷ǰ	SFNJTTJPO
ǰĒúąÖćøêĉéêćöÖćøøĆÖþć

đîČĚĂÜĂÖêŠĂöĔêšÿöĂÜ đÖèæŤÖćøĀć÷ÝćÖēøÙ Öćøêĉéêćö�

Non functioning tumor �ǰ ĕöŠóïÖšĂîĔîǰ.3*ǰĀúĆÜÖćøñŠćêĆé

�ǰ ÖšĂîĕöŠēê×ċĚî

.3*ǰìčÖǰ�ǰðŘǰĔîǰ�ǰðŘĒøÖǰ

ĒúąĀúĆÜÝćÖîĆĚîìčÖǰ�ǰðŘ

Prolactinoma �ǰǰ øąéĆïǰQSPMBDUJOǰðÖêĉǰÖúĆïöćöĊðøąÝĞćđéČĂîĒúą�

ĀøČĂøąéĆïăĂøŤēöîđóýðÖêĉ

êøüÝøąéĆïǰQSPMBDUJOǰ

ìčÖǰ���ǰđéČĂî

Cushing’s disease �ǰǰ øąéĆïǰTFSVNǰDPSUJTPMǰ�ǰ�ǰwH�NM êĉéêćöǰTFSVNǰDPSUJTPMǰ

ìčÖǰ���ǰđéČĂî

Acromegaly ���ǰÿĆðéćĀŤĀúĆÜñŠćêĆéðøąđöĉî

��ǰ øąéĆïǰ()ǰõć÷ĀúĆÜǰPSBMǰHMVDPTFǰ 

UPMFSBODFǰUFTUǰ�ǰ�ǰöÖ�ǰ�NMǰ	VH�-
ǰðŦÝÝčïĆîĔĀšǰ

���ǰöÖ�ǰ�NMǰ

��ǰǰøąéĆïǰ*('��ǰĂ÷ĎŠĔîđÖèæŤðÖêĉ

êĉéêćöǰǰøąéĆïǰ*('��ǰ

ìčÖǰ���ǰđéČĂî

�Öćøêĉéêćö×ċĚîĂ÷ĎŠÖĆïéčú÷óĉîĉÝ×ĂÜĒóì÷ŤñĎšøĆÖþć
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	N6&Ĕ1

"$5)ǰ "ESFOPDPSUJDPUSPQIJDǰIPSNPOF

"%)ǰ "OUJEJVSFUJDǰIPSNPOF

CT Computed tomography

CTA Computed tomography angiography

%%"71ǰ %FTNPQSFTTJOǰĀøČĂǰ��EFTBNJOP���%�BSHJOJOFǰWBTPQSFTTJO

'4)ǰ 'PMMJDMFǰTUJNVMBUJOHǰIPSNPOF

'5�ǰ 'SFFǰUIZSPYJOF

()ǰ (SPXUIǰ)PSNPOF

*('�*ǰǰ *OTVMJO�MJLFǰHSPXUIǰGBDUPS�POF

-)ǰ -VUFJOJ[JOHǰIPSNPOF

.3"ǰ .BHOFUJDǰSFTPOBODFǰBOHJPHSBQIZ

.3*ǰ .BHOFUJDǰSFTPOBODFǰJNBHJOH

3"1%ǰ 3FMBUJWFǰBGGFSFOUǰQVQJMMBSZǰEFGFDU

54)ǰ 5IZSPJEǰTUJNVMBUJOHǰIPSNPOF

7"ǰ 7JTVBMǰBDVJUZ

7'ǰ 7JTVBMǰųFME
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A1�.6'1ĕ6�18�

��ǰ 1FUBLPWǰ.4ǰ%BNKBOPWJǕǰ44ǰ/JLPMJǕ�%VSPWJǕǰ..ǰ%SBHPKMPWJǕǰ;-ǰ0CSBEPWJǕǰ4ǰFUǰBM�ǰ1JUVJUBSZǰ

BEFOPNBTǰTFDSFUJOHǰMBSHFǰBNPVOUTǰPGǰQSPMBDUJOǰNBZǰHJWFǰGBMTFǰMPXǰWBMVFTǰJOǰJNNVOPSBEJP�

NFUSJDǰBTTBZT�ǰ5IFǰIPPLǰFGGFDU�ǰ+ǰ&OEPDSJOPMǰ*OWFTU�ǰ����ǰ.BS�ǰ��	�
�������

��ǰ óĊøóÜýŤǰ đĀúČĂÜĂćõćóÜýŤǰ đĂÖǰ ĀĆÜÿÿĎê�ǰ 1JUVJUBSZǰ "QPQMFYZǰ JOǰ &NFSHFODZǰ /FVSPTVSHJDBMǰ CPPLǰ 

	ðøąÿćìýĆú÷ýćÿêøŤðøĉìĆýîŤ
ǰøćßüĉì÷ćúĆ÷ðøąÿćìýĆú÷Ēóì÷ŤĒĀŠÜðøąđìýĕì÷ǰøĂêĊóĉöóŤ

��ǰ 'SFEBǰ 16ǰ #FDLFSǰ ".ǰ ,BUOFMTPOǰ -ǰ .PMJUDIǰ.&ǰ .POUPSJǰ WNǰ 1PTUǰ ,%�ǰ FUǰ BM�ǰ 1JUVJUBSZǰ 

*ODJEFOUBMPNB�ǰ "Oǰ FOEPDSJOFǰ TPDJFUZǰ DMJOJDBMǰ QSBDUJDFǰ HVJEFMJOF�ǰ +ǰ $MJO&OEPDSJOP.FUBC�ǰ 

�����ǰ��	�
�ǰ�������

��ǰ %FLLFSTǰ0.ǰ%Fǰ,FJ[FSǰ3+8ǰ3PFMGTFNBǰ'�ǰ1SPHSFTTJWFǰJNQSPWFNFOUǰPGǰJNQBJSFEǰWJTVBMǰBDVJUZǰ

EVSJOHǰUIFǰųSTUǰZFBSǰBGUFSǰUSBOTTQIFOPJEǰTVSHFSZǰGPSǰOPO�GVODUJPOJOHǰQJUVJUBSZǰNBDSPBEFOPNB�ǰ

1JUVJUBSZǰ�����ǰ���������

��ǰ 1FUFSǰ.ǰ%Fǰ5SJCPMFUǰ/�ǰ7JTVBMǰPVUDPNFǰBGUFSǰUSBOTTQIFOPJEBMǰTVSHFSZǰGPSǰQJUVJUBSZǰBEFOPNBT�ǰ

#Sǰ+ǰ/FVSPTVSHǰ�����ǰ�	�
�ǰ��������

��ǰ +BLPCTTPOǰ,&ǰ1FUSVTPOǰ#ǰ-JOECMPNǰ#�ǰ%ZOBNJDTǰPGǰWJTVBMǰJNQSPWFNFOUǰGPMMPXJOHǰDIJBTNBMǰ

EFDPNQSFTTJPO�2VBOUJUBUJWFǰQSF�ǰ BOEǰQPTUPQFSBUJWFǰPCTFSWBUJPOT�ǰ"DUBǰ0QIUIBMNPMǰ4DBOEǰ

�����ǰ��	�
�ǰ��������

��ǰ ,FSSJTPOǰ+#ǰ-ZOOǰ.+ǰ#BFSǰ$"�4UBHFTǰPGǰ JNQSPWFNFOUǰ JOǰWJTVBMǰųFMETǰBGUFSǰQJUVJUBSZǰ UVNPSǰ

SFTFDUJPO�ǰ"Nǰ+ǰ0QIUIBMNPMǰ�����ǰ���	�
�ǰ��������

��ǰ (OBOBMJOHIBNǰ,,ǰ#IBUUBDIBSKFFǰ4ǰ1FOOJOHUPOǰ3ǰ.FOEP[Bǰ/�ǰ5IFǰUJNFǰDPVSTFǰPGǰWJTVBMǰųFMEǰ 

SFDPWFSZǰ GPMMPXJOHǰ USBOTTQIFOPJEBMǰ TVSHFSZǰ GPSǰ QJUVJUBSZǰ BEFOPNBT�ǰ QSFEJDUJWFǰ GBDUPSTǰ GPSǰ 

BǰHPPEǰPVUDPNF�ǰ+ǰ/FVSPMǰ/FVSPTVSHǰ1TZDIJBUSZ�����ǰ��	�
�ǰ��������

��ǰ 1PXFMMǰ.�ǰ3FDPWFSZǰPGǰWJTJPOǰGPMMPXJOHǰUSBOTTQIFOPJEBMǰTVSHFSZǰGPSǰQJUVJUBSZǰBEFOPNBT�ǰ#Sǰ+ǰ

/FVSPTVSHǰ�����ǰ�	�
�ǰ��������

���ǰ $PIFOǰ "3ǰ $PPQFSǰ 13ǰ ,VQFSTNJUIǰ .+ǰ 'MBNǰ &4ǰ 3BOTPIPGGǰ +�ǰ 7JTVBMǰ SFDPWFSZǰ BGUFSǰ 

USBOTTQIFOPJEBMǰSFNPWBMǰPGǰQJUVJUBSZǰBEFOPNBT�ǰ/FVSPTVSHFSZ�����ǰ��	�
�ǰ��������

���ǰ .POUFJSPǰ.-3ǰ ;BNCPOǰ #,ǰ $VOIBǰ -1�ǰ 1SFEJDUJWFǰ GBDUPSTǰ GPSǰ UIFǰ EFWFMPQNFOUǰ PGǰ WJTVBMǰ

MPTTǰJOǰQBUJFOUTǰXJUIǰQJUVJUBSZǰNBDSPBEFOPNBTǰBOEǰGPSǰWJTVBMǰSFDPWFSZǰBGUFSǰPQUJDǰQBUIXBZǰ 

EFDPNQSFTTJPO�ǰ$BOǰ+ǰ0QIUIBMNPM�����ǰ��	�
�ǰ��������
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���ǰ 8BMMǰ.ǰ +PIOTPOǰ$"�ǰ 1SJODJQMFTǰ BOEǰ UFDIOJRVFTǰ PGǰ UIFǰ FYBNJOBUJPOǰ PGǰ UIFǰ WJTVBMǰ TFOTPSZǰ

TZTUFN�ǰ*O�ǰ.JMMFSǰ/3ǰ/FXNBOǰ/+ǰ#JPVTTFǰ7ǰ,FSSJTPOǰ+#ǰFEJUPST�ǰ8BMTIǰBOEǰ)PZUĴTǰDMJOJDBMǰ

OFVSP�PQIUIBMNPMPHZ�ǰ1IJMBEFMQIJB�ǰ-JQQJODPUUǰ8JMMJBNTǰ�ǰ8JMLJOT�ǰ�����ǰ�������

���ǰ "UMBTǰ48ǰFEJUPS�ǰ.BHOFUJDǰSFTPOBODFǰJNBHJOJOHǰPGǰUIFǰCSBJOǰBOEǰTQJOF�ǰ7PMǰ��ǰ�th ed. Philadelphia: 

-JQQJODPUUǰ8JMMJBNTǰ�ǰ8JMLJOT�ǰ�����

���ǰ 0TCPSOǰ"(�ǰ0TCPSOĴTǰCSBJO�ǰJNBHJOHǰQBUIPMPHZǰBOEǰBOBUPNZ�ǰ�st FE�ǰ"MUPOB�ǰ"NJSTZT�ǰ�����

���ǰ %XZFSǰ"+ǰ 'SBOLǰ +"ǰ%PQQNBOǰ +-ǰ FUǰ BM�ǰ0MEųFMEǰ&MUǰ)JDLFZǰ".ǰ$VUUFSǰ0#�ǰ FUBM�ǰ 1JUVJUBSZǰ 

BEFOPNBTǰ JOǰ QBUJFOUTǰXJUIǰ $VTIJOHĴTǰ EJTFBTFǰ �ǰ JOJUJBMǰ FYQFSJFODFǰXJUIǰ (%�%51"�FOIBODFEǰ 

.3ǰJNBHJOH�ǰ3BEJPMPHZǰ�����ǰ����������

���ǰ ,SFVU[FSǰ+ǰ7BODFǰ.-ǰ-PQFTǰ.#ǰ-BXTǰ&3ǰ+S�ǰ4VSHJDBMǰNBOBHFNFOUǰPGǰ()�TFDSFUJOHǰQJUVJUBSZǰ

BEFOPNBT�ǰBOǰPVUDPNFǰTUVEZǰVTJOHǰNPEFSOǰSFNJTTJPOǰDSJUFSJB�ǰ+ǰ$MJOǰ&OEPDSJOPMǰ.FUBC�ǰ�����ǰ

����������

���ǰ -BXTǰ&3ǰ+Sǰ7BODFǰ.-�ǰ$POWFOUJPOBMǰSBEJPUIFSBQZǰGPSǰQJUVJUBSZǰUVNPST�ǰ/FVSPTVSHǰ$MJOǰ/ǰ"N�ǰ

�����ǰ���ǰ�������ǰ

���ǰ 7BODFǰ.-�ǰ/POGVODUJPOJOHǰQJUVJUBSZǰBEFOPNB�ǰ$VSSǰ5IFSǰ&OEPDSJOPMǰ.FUBC������ǰ�������ǰ

���ǰ -BXTǰ&3ǰ7BODFǰ.-ǰ5IBQBSǰ,�ǰ1JUVJUBSZǰTVSHFSZǰGPSǰUIFǰNBOBHFNFOUǰPGǰBDSPNFHBMZ�ǰ)PSNǰ3FT�ǰ

�����ǰ��ǰ4VQQMǰ�������ǰ

���ǰ 4FNQMFǰ1-ǰ-BXTǰ&3ǰ+S�ǰ$PNQMJDBUJPOTǰJOǰBǰDPOUFNQPSBSZǰTFSJFTǰPGǰQBUJFOUTǰXIPǰVOEFSXFOUǰ

USBOTTQIFOPJEBMǰTVSHFSZǰGPSǰ$VTIJOHĴTǰEJTFBTF�ǰ+ǰ/FVSPTVSH�ǰ�����ǰ���ǰ������

���ǰ 4PVUIXJDLǰ +1ǰ ,BU[ǰ +�ǰ 6OVTVBMǰ BJSXBZǰ EJGųDVMUZǰ JOǰ UIFǰ BDSPNFHBMJDǰ QBUJFOU��JOEJDBUJPOTǰ GPSǰ 

USBDIFPTUPNZ�ǰ"OFTUIFTJPMPHZ�ǰ�����ǰ���ǰ�����

���ǰ "VTJFMMPǰ+$ǰ#SVDFǰ+/ǰ'SFEBǰ16�ǰ1PTUPQFSBUJWFǰBTTFTTNFOUǰPGǰUIFǰQBUJFOUǰBGUFSǰUSBOTTQIFOPJEBMǰ

QJUVJUBSZǰTVSHFSZ�ǰ1JUVJUBSZ�ǰ�����ǰ���ǰ��������ǰ

���ǰ 4FDLMǰ+ǰ%VOHFSǰ%�ǰ1PTUPQFSBUJWFǰEJBCFUFTǰJOTJQJEVT�ǰ#.+ǰ�����ǰ����ǰ�ı��

���ǰ #BKQBJǰ"ǰ,BCSBǰ.ǰ.FOPOǰ14�ǰ$FOUSBMǰEJBCFUFTǰJOTJQJEVT�ǰDMJOJDBMǰQSPųMFǰBOEǰGBDUPSTǰJOEJDBUJOHǰ

PSHBOJDǰFUJPMPHZǰJOǰDIJMESFO�ǰ*OEJBOǰ1FEJBUSJDTǰ�����ǰ������ı��

���ǰ 4IFFIBOǰ+.ǰ4IFFIBOǰ+1ǰ%PVETǰ(-ǰ1BHFǰ3#�ǰ%%"71ǰVTFǰJOǰQBUJFOUTǰVOEFSHPJOHǰUSBOTTQIFOPJEBMǰ

TVSHFSZǰGPSǰQJUVJUBSZǰBEFOPNBT�ǰ"DUBǰ/FVSPDIJSVSHJDBǰ�����ǰ�������ı���

���ǰ )FOTFOǰ+ǰ)FOJHǰ"ǰ'BIMCVTDIǰ3ǰ.FZFSǰ.ǰ#PFIOFSUǰ.ǰ#VDIGFMEFSǰ.�ǰ1SFWBMFODFǰQSFEJDUPSTǰ

BOEǰQBUUFSOTǰPGǰQPTUPQFSBUJWFǰQPMZVSJBǰBOEǰIZQPOBUSBFNJBǰ JOǰ UIFǰ JNNFEJBUFǰDPVSTFǰBGUFSǰ

USBOTTQIFOPJEBMǰTVSHFSZǰGPSǰQJUVJUBSZǰBEFOPNBT�ǰ$MJOJDBMǰ&OEPDSJOPMPHZǰ�����������ı��
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���ǰ %F,MPU[ǰ53$IJBǰ4)ǰ-Vǰ8ǰ.BLBNCJǰ,)ǰ"VMJTJǰ&ǰ%FFCǰ��ǰ.FUB�"OBMZTJTǰPGǰ&OEPTDPQJDǰ7FSTVTǰ

4VCMBCJBMǰ1JUVJUBSZǰ4VSHFSZ�ǰ-BSZOHPTDPQF�ǰ�����ǰ�����������

���ǰ %Ĵ)BFOTǰ +3PNQBFZǰ ,3ǰ 4UBEOJLǰ 5ǰ )BFOUKFOTǰ 1ǰ 1PQQFǰ ,ǰ 7FMLFOJFSTǰ #�ǰ 'VMMZǰ FOEPTDPQJD 

USBOTTQIFOPJEBMǰ TVSHFSZǰ GPSǰ GVODUJPOJOHQJUVJUBSZǰBEFOPNBT"ǰ SFUSPTQFDUJWFǰDPNQBSJTPOǰXJUIǰ

USBEJUJPOBMǰUSBOTTQIFOPJEBMǰNJDSPTVSHFSZJOǰUIFǰTBNFǰJOTUJUVUJPO�ǰ4VSHJDBMǰ/FVSPMPHZ�ǰ�����ǰ���ǰ

�������

���ǰ ,BIJPHVMMBSJǰ(#FUPOǰ4&ZZVCǰ4�ǰ"-�#&:"5*ǰ&4�ǰ,BOUBSDJPHMVǰ0ǰ#PHLVSUNǰ,BOUBSDMPHMVǰ&ǰFUǰBM� 

0MGBDUPSZǰ'VODUJPOTǰ"GUFSǰ5SBOTTQIFOPJEBMǰ1JUVJUBSZǰ4VSHFSZ�ǰ&OEPTDPQJDǰ7FSTVTǰ.JDSPTDPQJDǰ

"QQSPBDI�ǰ-BSZOHPTDPQF�ǰ�����ǰ�������������

���ǰ 'SBOLǰ(ǰ1BTRVJOJǰ&ǰ'BSOFUJǰ(ǰ.B[[BUFOUBǰ%ǰ4DJBSSFUUBǰ7ǰ(SBTTPWǰFUǰBM�ǰ5IFǰ&OEPTDPQJDǰWFSTVTǰ

UIFǰ5SBEJUJPOBMǰ"QQSPBDIǰJOǰ1JUVJUBSZǰ4VSHFSZ�ǰ/FVSPFOEPDSJOPMPHZ�ǰ�����ǰ����������

���ǰ $IPǰ%�:ǰ-JBVǰ8�3�ǰ$PNQBSJTPOǰPGǰFOEPOBTBMǰFOEPTDPQJDǰTVSHFSZǰBOEǰTVCMBCJBMǰNJDSPTVZHFSZǰ

GPSǰQSPMBDUJOPNBT�ǰ4VSH/FVSPM�ǰ�����ǰ������������

���ǰ $BUBQBOPǰ%ǰ4MPGGFSǰ$"ǰ'SBOLǰ(ǰ1BTRVJOJFǰ%Ĵ"OHFMPǰ7"ǰ-BO[JOPǰ$PNQBSJTPOǰCFUXFFOǰUIFǰ

microscope and endoscope in the direct endonasal extended transsphenoidal approach: 

BOBUPNJDBMǰTUVEZǰ�ǰ+ǰ/FVSPTVSH�ǰ�����ǰ�����������

���ǰ 5TBOHǰ38ǰ#SJFSMFZǰ+%ǰ1BO[BSFMMBǰ5ǰ(PTQPEBSPXJD[ǰ.,ǰ4VUDMJGGFǰ4#ǰ4JNQTPOǰ8+�ǰ3BEJBUJPOǰ

UIFSBQZǰGPSǰQJUVJUBSZǰBEFOPNB�ǰUSFBUNFOUǰPVUDPNFǰBOEǰQSPHOPTUJDǰGBDUPST�ǰ*OUǰ+ǰ3BEJBUǰ0ODPMǰ

#JPMǰ1IZT�ǰ����ǰ0DUǰ���ǰ��	�
��������

���ǰ .D$PSEǰ.8ǰ #VBUUJǰ +.ǰ 'FOOFMMǰ &.ǰ.FOEFOIBMMǰ8.ǰ.BSDVTǰ 3#ǰ +S�ǰ 3IPUPOǰ "-ǰ FUǰ BM�ǰ 

3BEJPUIFSBQZǰGPSǰQJUVJUBSZǰBEFOPNB�ǰMPOH�UFSNǰPVUDPNFǰBOEǰTFRVFMBF�ǰ*OUǰ+ǰ3BEJBUǰ0ODPMǰ#JPMǰ

1IZT�ǰ����ǰ4FQǰ��ǰ��	�
��������

���ǰ ;JFSIVUǰ%ǰ'MFOUKFǰ.ǰ"EPMQIǰ+ǰ&SENBOOǰ+ǰ3BVFǰ'ǰ8BOOFONBDIFSǰ.�ǰ&YUFSOBMǰSBEJPUIFSBQZǰ

PGǰQJUVJUBSZǰBEFOPNBT�ǰ*OUǰ+ǰ3BEJBUǰ0ODPMǰ#JPMǰ1IZT�ǰ����ǰ4FQǰ���ǰ��	�
��������

���ǰ #SFFOǰ1ǰ'MJDLJOHFSǰ +$ǰ,POE[JPMLBǰ%ǰ.BSUJOF[ǰ"+�ǰ3BEJPUIFSBQZǰ GPSǰOPOGVODUJPOBMǰQJUVJUBSZǰ

BEFOPNB�ǰBOBMZTJTǰPGǰMPOH�UFSNǰUVNPSǰDPOUSPM�ǰ+ǰ/FVSPTVSH�ǰ����ǰ%FD�ǰ��	�
�������

���ǰ 5TBOHǰ38ǰ#SJFSMFZǰ+%ǰ1BO[BSFMMBǰ5ǰ(PTQPEBSPXJD[ǰ.,ǰ4VUDMJGGFǰ4#ǰ4JNQTPOǰ8+�ǰ3PMFǰPGǰ 

SBEJBUJPOǰUIFSBQZǰJOǰDMJOJDBMǰIPSNPOBMMZ�BDUJWFǰQJUVJUBSZǰBEFOPNBT�ǰ3BEJPUIFSǰ0ODPM�ǰ����ǰ0DU�ǰ

��	�
�������

���ǰ .JMLFS�;BCFMǰ4ǰ%FCVTǰ+ǰ5IJMNBOOǰ$ǰ4DIMFHFMǰ8ǰ8BOOFONBDIFSǰ.�ǰ'SBDUJPOBUFEǰTUFSFPUBDUJDBMMZǰ 

guided radiotherapy and radiosurgery in the treatment of functional and nonfunctional  

BEFOPNBTǰPGǰUIFǰQJUVJUBSZǰHMBOE�ǰ*OUǰ+ǰ3BEJBUǰ0ODPMǰ#JPMǰ1IZT�ǰ����ǰ"VHǰ��ǰ��	�
���������
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���ǰ .JUTVNPSJǰ.ǰ4ISJFWFǰ%$ǰ"MFYBOEFSǰ&ǰ�rdǰ,BJTFSǰ6#ǰ3JDIBSETPOǰ(&ǰ#MBDLǰ1.ǰFUǰBM�ǰ *OJUJBMǰ

DMJOJDBMǰ SFTVMUTǰ PGǰ -*/"$�CBTFEǰ TUFSFPUBDUJDǰ SBEJPTVSHFSZǰ BOEǰ TUFSFPUBDUJDǰ SBEJPUIFSBQZǰ GPSǰ 

QJUVJUBSZǰBEFOPNBT�ǰ*OUǰ+ǰ3BEJBUǰ0ODPMǰ#JPMǰ1IZT�ǰ����ǰ0DUǰ��ǰ��	�
��������

���ǰ :PPOǰ4$ǰ4VIǰ54ǰ+BOHǰ)4ǰ$IVOHǰ4.ǰ,JNǰ:4ǰ3ZVǰ.3ǰFUǰBM�ǰ$MJOJDBMǰSFTVMUTǰPGǰ��ǰQJUVJUBSZǰ

NBDSPBEFOPNBTǰXJUIǰMJOBD�CBTFEǰTUFSFPUBDUJDǰSBEJPTVSHFSZ�ǰ*OUǰ+ǰ3BEJBUǰ0ODPMǰ#JPMǰ1IZT�ǰ����ǰ

+VMǰ��ǰ��	�
��������

���ǰ 4IFFIBOǰ+ǰ,POE[JPMLBǰ%ǰ'MJDLJOHFSǰ+ǰ-VOTGPSEǰ-%�ǰ3BEJPTVSHFSZǰGPSǰQBUJFOUTǰXJUIǰSFDVSSFOUǰ 

TNBMMǰDFMMǰMVOHǰDBSDJOPNBǰNFUBTUBUJDǰUPǰUIFǰCSBJO�ǰPVUDPNFTǰBOEǰQSPHOPTUJDǰGBDUPST�ǰ+ǰ/FVSPTVSH�ǰ 

����ǰ+BO�ǰ���ǰ4VQQM��������

���ǰ 4IFFIBOǰ+1ǰ4UBSLFǰ3.ǰ.BUIJFVǰ%ǰ:PVOHǰ#ǰ4OFFEǰ1,ǰ$IJBOHǰ7-ǰFUǰBM�ǰ(BNNBǰ,OJGFǰSBEJPTVSHFSZǰ 

GPSǰUIFǰNBOBHFNFOUǰPGǰOPOGVODUJPOJOHǰQJUVJUBSZǰBEFOPNBT�ǰBǰNVMUJDFOUFSǰTUVEZ�ǰ+ǰ/FVSPTVSH�ǰ

����ǰ"VH�ǰ���	�
��������

���ǰ -PFGŴFSǰ +4ǰ 4IJIǰ)"�ǰ 3BEJBUJPOǰ UIFSBQZǰ JOǰ UIFǰNBOBHFNFOUǰ PGǰ QJUVJUBSZǰ BEFOPNBT�ǰ +ǰ $MJOǰ 

&OEPDSJOPMǰ.FUBC�ǰ����ǰ+VM�ǰ��	�
�����������

���ǰ ,JNǰ+0ǰ.Bǰ3ǰ"LBHBNJǰ3ǰ.D,FO[JFǰ.ǰ+PIOTPOǰ.ǰ(FUFǰ&ǰFUǰBM�ǰ-POH�UFSNǰPVUDPNFTǰPGǰ 

fractionated stereotactic radiation therapy for pituitary adenomas at the BC Cancer Agency. 

*OUǰ+ǰ3BEJBUǰ0ODPMǰ#JPMǰ1IZT�ǰ����ǰ/PWǰ��ǰ��	�
��������

���ǰ -BOEPMUǰ".ǰ)BMMFSǰ%ǰ-PNBYǰ/ǰ4DIFJCǰ4ǰ4DIVCJHFSǰ0ǰ4JFHGSJFEǰ+ǰFUǰBM�ǰ4UFSFPUBDUJDǰSBEJPTVSHFSZǰ 

GPSǰ SFDVSSFOUǰ TVSHJDBMMZǰ USFBUFEǰ BDSPNFHBMZ�ǰ DPNQBSJTPOǰXJUIǰ GSBDUJPOBUFEǰ SBEJPUIFSBQZ� 

+ǰ/FVSPTVSH�ǰ����ǰ+VO�ǰ��	�
��������
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ǰ ��ǰ îó�ÖčúóĆçîŤǰ üĊøÿćøǰ ÿëćïĆîðøąÿćìüĉì÷ćǰǰ ÖøčÜđìóĄ

ǰ ��ǰ îó�đĂÖǰ ĀĆÜÿÿĎêǰ ÙèąĒóì÷ýćÿêøŤǰēøÜó÷ćïćúøćöćíĉïéĊǰ ÖøčÜđìóĄ
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