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MANAGEMENT OF COMPLICATIONS AMONG PATIENTS WITH PITUITARY
TUMORUNDERGOINGSURGICALINTERVENTION: EVIDENCE-BASED NURSING

REUTHAIRAT CHAIYARIN 5437263 NSAN/M

M.N.S. (ADULT NURSING)

THEMATIC PAPER ADVISORY COMMITTEE: WALLADA CHANRUANGVANIT,
D.N.S., ORAPAN THOSINGHA, D.N.S.

ABSTRACT

This study aims to analyze and synthesize evidence with regard to
management of postoperative complications in patients with pituitary tumor
undergoing transsphenoidal surgery. The findings were summarized for the proposed
recommendation for management complications. The PICO framework was used as
guideline to define keywords for searching related evidence. The databases used for
searching included Blackwell, MDConsult, OVID, ProQuest, Pubmed, ScienceDirect,
SpringerLink, CINAHL, Wiley, SAGE Publications, The Cochrane library,
www.joannabriggs.edu.au, and www.guideline.gov. The scope of the search was
written in both Thai and English, which was published between 2007 and 2013.
American Association of Critical Care Nurses’s new evidence-leveling system
(AACN) was operated to evaluate level and quality of evidence. A total 50 studies
were selected. The recommendations for management of complications in patients
with pituitary tumor undergoing transsphenoidal surgery composed of assessment of
risk factors, assessment of complications, prevention of complications, treatment of
complications, and nursing care for postoperative patients in critical phase.

The recommendation from this study can be an advantage for the
development of nursing practice guidelines in management of complications in
patients with pituitary tumor undergoing transsphenoidal surgery for an improved

standard of care.
KEY WORDS: COMPLICATIONS / EVIDENCE-BASED NURSING /

MANAGEMENT / PITUITARY TUMOR /
TRANSSPHENOIDAL SURGERY
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Case report
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< (Y] d a o d
3.4 aglilszunnmsdunnsriviang udalszany
A P o ¢ W a v o A o
i]'lﬂﬂ']i')l;ﬂﬁW%T‘iLLa%E’NLﬂ5181’?1’?@ﬂj§11&£°b’\3ﬂ5$Ft]ﬂflel‘VNWll@ 50 1983 Wuﬂﬁzmu
d' Y a [ d' [ a 9 a 9

Lﬂﬂ')ﬂ‘].lﬂ’l'iﬂﬁ&;lluﬂﬂﬂﬂlﬁﬂ\? ﬂ’liﬂ@Qﬂuﬂ’]ﬁlﬂﬂﬂWﬁgll‘ﬂiﬂcﬂ@u ﬂ’lﬁﬂﬁ&lll:lﬂ'nml‘ﬂiﬂcb'@u
[ 9 dy 1 Y v 1w ] = 4 Y
ﬂ'lﬁiﬂ]sl'llmgﬂ'ﬁanU"IaQﬂ?ﬂ!uﬂﬂ@ﬂm@ﬁ@@mjﬁﬁuﬂﬁﬁ'GNWT@]@WTUIW?Q@TﬂTﬂﬁgwu@ﬂﬂ ulﬂ

Y [ Y 91 tﬂy 1 Y AY Yo T
"’U’E)ﬁﬁq‘]_lllu'l‘ﬂ'Nﬂ'lﬁfﬂﬂﬂ']ﬁﬂ'ngL!‘Vlﬁﬂglf'ﬂuQﬂ?ﬂluﬂﬁﬂﬂﬂlﬂﬂﬁﬂﬂi@ﬁﬂﬂﬂ‘ﬂllﬂﬁ‘]Jﬂ']ﬁWW@ﬂW']u

9
v A

L a I <]
Tnssomeaaziusea luszezIngaulssiauasil
[ d  w a v 1 v Y til [
1. nnmsdaasizinanguFalszangnun dagiiugirelsatiosonvoino
1 1 [ [ [-Y ] 4 Y2 1 [}
Tdauesamlng lasumssnmdiemsmidaniuInssomaasiiuoss laormAaruN1Toq
A (] =1 9 = " v Y 1 Y A Yy 9
ann30¥031n uazliniglmmaluTagnmsidanien13ae9naed (endoscope) M301HNADY
4 ] o T W 4 { a g 3
9an339 (microscope) 19118 unsRIEIAR PR IZUNI NGO UNDIUAATUN VUL
LY v 1w Yo dy ] =] d'
Adanaznasiidn  aunsaldinyuiiosenvuialvg 478 + 12 wu. waziinmsvere i
k4
suprasellar (Nakao & Itakura, 2011) dnnsdeansaldnudihegeeiglaedreiitszaninm
azanany (Locatelli et al., 2012)
1 Y
2. anzunsngeunasiidannuluseozingana lddaandiidaiuusn
o = o 7 R ' a ' o 9 P
WNIzNID 1 dlat uazdileweglunzingaaunitezamnsaiamsnzunsndon'ld
2 [ =3 o d v 1w ] 91 A A
FINTLUIUNMIINYI0WEMIUIUDI 2 darminasrida 51 girenTn11z11199 SIADH uay
cerebral salt wasting (CSW) (Loh & Verbalis, 2007)
a d' 1 a 9 (% 1 % = d‘ A 1
3. MIUTSIUANMTIIADNITINANIZUNTNFOUNAIHIAN UIATOINOAIL9)
wnnenansati 1l 1$lumsdsediv laun
91 A d dy a . .
3.1 gﬂaﬂmﬂugumaﬂ%u@ ACTH-secreting adenomas LIQi% giant
Y )
adenomas 1 1oMANANIZUNTNFOULAZANNNNANINHAINIAAFININTHDIDNFTADU
[ Y v [
(Aulinas et al., 2012; Barzaghi et al., 2007) HafARE1VHIAYDAIBIONNLIN 1HlDI0nIFURI
o 2 A S a a Y 2 2
Audnan 3 su. Ju lluaziiesenyua 10 av.aw. ¥uliii TomafanzunsndounuIy 4.8
108 6.3 11MINA10Y (Hofstetter et al., 2012)
Y tdl o LY ¢£y 1 9 9 til 1 o’/
3.2 Aihennseniidaiiotenyedaonlaanesaiudeananiss
v v 1 v
yoaivaoaueaz ludunas (Abuabara, 2007) wagwuniliadesoua A lddioudaz
=\ = A ‘3 1 Y] a v A 1 o 3’ v
srefanuFsunuIuLana1any Tasnsdseiinildodeinonissivesitvasaueuas 1y

9
" v Ao

UMD AINAATAIT
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v
3.2.1 1ilogenia non-functioning adenomas, GH-
v v v
secreting adenomas 1182 giant adenomas IAMMIFeIROM T Iv0NIIMADTUD Az ludUHAIRa
k2 1
A19IDNFUADY (Barzaghi et al., 2007; Han, He, Mao, & Wang, 2008; Senior et al., 2008)
L A ~ A A
3.2.2 ieseninvene 11i suprasellar 159 parasellar 9&U
v [ Y ' 4
AN DNITIVBI Mo aNeaay lUFUNAINAIRAAINNAYY 8.08 111 (Gondim et al.,
2011; Mehta & Oldfield, 2012)
dy d' ] ] dy d’d
3.2.3 YUIAUDAUILDIDNNIHANI1 10 W, tHeIonNll
v = = L% = d' 1 Q'J 09’ 1 % % dgl
anvazmisaziveua liFanulanudsssenissrvenimasausas lvdunasgeiu
(Han et al., 2008; Senior et al., 2008)
Y I o v A 1 o 3’ 1
3.2.4 angoruiluilavedesnanissivestitiasdue

YA o A

nae ludUNaIaIIda TasmmizANastiu1anen1nndl 30 nlansuaomsamasaisieh

U

Y 3
=

szYeednlndda uazdsiivianmeimniunng 5 dlanSuaoms1uuATIZMNANTEY 1.61
11 (Dlouhy et al., 2012)
19 A A 9 = ' T AA =
3.2.5 nquiihentiegiioadesganiinguinleginay
= = = 1 U Y d' S A Q'I :’ 1
1n Taganmsanyulseumeunuinguiihesigmas 42.9 1 imssrvenimasausauay
lydunaamdsindageaninguiilee gmae 54.6 1 (Dlouhy et al., 2012)

H ' v
3.2.6 dileniinissrvenivasaneuaz ludunas

=._

H v Y v b4
YuzEaa Innudesaomisrvesimaoauoaz lyFuUnaInasHAMNNgIIY 5.66 1M

A3

2D,

(Dlouhy et al., 2012; Han et al., 2008) tazwugiheliszeznariuueulsaneruiauiuiu

td‘ Y d! 1 1 L:' (=1 O'J oy 1 % % ] o ti'd
mae 121 Ju duunnngui lulinssivesihmaeduenas lvdunasvmz iaani
52821901 UUOU 15INe1V1ARAY 4.5 JU (Tabaee, Anand, Brown, Lin, & Schwartz, 2007)
a o o A 1 <3 Al A s
3.3 mslszuiladei@oanenisuouriuanas wuRirenlieny

q

Y 9 1
1NN 65 1 1ilo9eneiia non-functioning adenomas tHeIoNATYUIA NN 40 WU, 1Az

[
SV

9 I~ 1 LY =\ a <3 v 1w LA 1 4‘
gﬂaamummmmuaﬂmﬂaumm lII’EJﬂTﬁLﬂﬂﬂ”liﬂJ@\‘]L‘ViuaﬂﬂQWaQWWI@Q’Qﬂ'JWj‘LI’JEJﬂQN@H
(Barzaghi et al., 2007)
A o o A 1 a A g} Al A o LY
34 msUsziiuilavadesnemsinaaenoond ‘W‘UTJWJ‘]J'JEJVWHWW]@
dy J Y d’d ] 1 [ a d‘
mmaﬂm’omau”lmﬁmwmumglmymw 10 Wu. Lmzm’;xmwmuTamqmmsmmumm
[ a 1 1w A o o A 1 a A v 1w . .
suTarianeurda liAiuilededosnemsinaionoenradnifna (Atkinson, Nippoldt, &
v ' '
Koeller, 2007; Hofstetter et al., 2012; Nakao & Itakura, 2011) wu'ldaane 2 — 3 FrTugaudeiun

2 NAaIMIAN (Barzaghi et al, 2007) FWINAAINNITYNIIA18V091ABAIADAIAL ophthalmic
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1ag carotid 1ABIEWUIADADDN TUA WM UINIAADT Y intrasellar 118E suprasellar HoLNANT
Yy A ~ 9 Y = a o’;’ ) YY1 = A 1
vgrgvodnoudoanaenlnssainlnameslunsnanivezilvdihelinnudeigenonis
<3 a =\ Y ~ 9 P .
vouRuanaazinaN I @eniNveudulssamanedgi 3, 4 uaz 6 (Gondim et al., 2011)
= a 19 d‘d a dy v 1w o Y a 1Y
HazINMIANYINAAIIIgaNEIMANU NG enMsAarerawrndai Iiinamsonauue
= 1 Y Ly = = A ] 9y =2 d' 1 a

vasaen dina lnnisasadonlinnuilzuisviannugangu gihevadesdenisina
Lﬁﬂﬂ@ﬂﬂﬁﬁﬂﬁhﬁﬂqﬁ (Kepron, Cusimano, & Pollanen, 2010)

3.5 M3Usziiuiladedeanansinan1Izu19n 91NMTANEINUIN
Y d’} 1 Y AN Yo T = d Aa [
Athaitiosenvosaonlaauesilasumamdariu Inssomaaziussainannu luaugaves

J A = £ 'y S A .
asiaznasuI ganIsesay 75.4 ¥adiulnasesas 8 - 38.5 111UN1I21V1TA (Charalampaki
et al., 2009; Kristof, Rother, Neuloh, & Klingmiiller, 2009) tazvinmsanyiladeiuiemsina
A v 1w 1 Y A ) :l 1 [ [ T v A
Azidanasiiaanu gilheniimssrvenimasaneway ludunasuuzridal Tona
a < o 3|
mannzIags lasiesay 13.6 1Hunngundanuuiinin uagdesas 2.7 1unznia
Y " Ao &y Yo o A Ao 9 a 2 ' <

uuuo1s dihenguiisuiludedldsumssnyinzidani i lsfeugelined1esiabg
@ 1 ~ d' 91 = [ =) 1 [ v 1w =~
NUNN 1o mIndI el an Tas@engandn 145 mEq/L 1u 5 JuusnrdeimaaaziiTone
] I~
wann Tdunmzindauuunns ldgededesas 23.3 (Sigounas et al., 2008)

3.6 mitlszliuiladudosnon1iz Imfeudt dilelsnszuulszam
fagnssunan1z Tmasudn1d91nn19z SIADH 1ag cerebral salt wasting F3innan1elu 10

Tunsnvasrida A2z SIADH - MW IsnReuduilesa1n luawnsonauaun1snas arginine

v
%

vasopressin (AVP) 18 #any 1anaerdaiun 2 — 14 (Loh & Verbalis, 2007) :1AMTANEING
a = ; v 1w 1 P d‘d A v 1w Y Aa A d‘
AN Tr@eudrasnaanuN gileninzntanaiide uazdiemengalianuiaes
390 3NAN12 TsAsud1 1azdInuIUNANYINTNI1NTNAN1IE THAsUAITULTINIUNA
1 A o Y 1< v A = ° ° '
16 1IN lausndsziiuuazaans 1aed19aa19un sz 1z Tafeudgunss (fn
' 4 1 v v
125 mEq/L) 9208315 deFInuaiy ¥911nsead Tafeudinii 120 mEq/L 8MuensIn1g
ideTIngadasooaz 25 - 50 (Zada, Liu, Fishback, Singer, & Weiss, 2007)
a o ' A A A A v &L
3.7 MsUsziiuilededesnon1siiaenoontsoUIAoAUDINDULLD
' . . .
snvesneuldaues (pituitary apoplexy) 119991917 pituitary apoplexy WHunanzunsadeun
1 1 3 g o g
AINaNITNUTULTI 1FU vinoAldeAaNBIMAINTd todupIaon uazilidoaueais
= 2 o =2 Aaa & = ' Yo A A Yo v
A1 3901 UsuUAT 1809330 FaanmsAnEINL NI Idsveazareauaen JasueAIu
3 o & 9 & ' v Ay vo Yy v
mMsudearveden dilelsaiesenvosneuldavesnldasumsnaaeulaonszquaonld

anes myndanemaesraoadeailavioimrmiaalvg nnzanudulariage e
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Yo v A v dy 1 Y 1 T W Yo d‘
LUININU ﬂ']iulﬂiﬂiﬂﬂiﬂ‘]sl'lluﬂﬂﬂﬂm@ﬂ@@ﬂiﬂﬁh@\‘lﬂ’GUWTﬁﬂ Lm%ﬂ'lﬁllﬂiﬂllﬁ\iﬂﬁzllﬂﬂﬂ
I [V y [ a
Asve 1Wuiledudesnenisinag pituitary  apoplexy (Muthukumar, Rossette, Soundaram,
Senthilbabu, & Badrinarayanan, 2008; Rajasekaran et al., 2011; Zhang, Chen, & Ding, 2009)

3.8 mivsziiuiliiadesdomsinaoduavesdniay dilaeniinig

Y
o U

Srveuimdoduewas lvdunaelinnudesremsinaweiuavesdnausosaz 10 vinluld
@ o 1 91 = [ Y2 = a 3
Sumssnwedaumungay gihezlszauanuianandasunlas ifanisnamiwesnace
v 9
oaauod taziamMsnsvenivasaneay ludunanuw 14 (Abuabara, 2007)
a @ { 1 <
3.9 mstsziuiladedosnonsnaIN5 WeInaAIABATUBY N1THA

v 1w %

< A ] I ¥ A Y} A
inFavodrasadoaaueany laraamda 5 — 10 S Wluazunsndouinulseunliouase
a 4 < [l [
TULTIDNFIA 1HD991INNTHAING IVDINADAADATNBIAINANTZNUTULTIADTZ DU TZ AN
o Y dy A A d" 9 9 [
aued lagim oo auosvia@eanaziloduinieniui Aoel¥5eLna1n1ssnyIa
e J 2 P o a i A 9 9 A
Wupdunanu Fann'ldn1enden1sina pituitary apoplexy 1oRNANOIONIAD LAZIADADDN
HAIHIAA (Ahmed & Semple, 2008; Dubuisson, Beckers, & Sternaert, 2007; Popugaev et al.,
2011; Puri, Zada, Zarzour, Laws, & Frerichs, 2012)
3.10 M3sUsziuiladedeenan1sinan1Ie hypopituitarism HAIHIARA
9 1 dy A = = 1 dy 9 ] 4 9 1
1aun iosenifivuialvg Fesanmsdnymuiutesenvinaduriugudnaiiosndi 20
Y
Y. NATREAY 2.2 YU 20 — 29 WU, 1haderay 5.2 uazvuia 30 v vl inadesay 11.7
' v Y
uazwuNenimssrvenimasaveuaz lvdunasvmzidauaz nasiiga In1gam
v 2
auTaning uaz gy doanonsun1eusIn1Iz hypopituitarism 8191 (Fatemi et al., 2008)
a 9 9 1 tg ' Y v 1w ]
4. mylsziiiunnzunsndeuveidiaiiosonvosdonldanoanaaridarniv
4 a 1 o a ]
Tnssormaazlussaluszozinga dilrennitendslasunsdsziiunazifhiseds
9 = [ o 9 ~ o [ 9 [ ya
ANMTUNINERUNEINUSTV VYT amuazmsiiminnvessss luuaeulaguesedialnada
9
(Ausiello, Bruce, & Freda, 2009; Kepron et al., 2010) faid
a A :j a 4
4.1 msdszivaeasond awsallsziu laneinsniaszuy
Uszennvesdihe hwulSeuieuanunldsumlasszrninneunaz nasida Tasludilien
= Y Aa Yo a d‘t!? = o .
tanzanuaularageez lasumsiszmiudiugn 15 - 30 wiilu 2 ¥ 1050 (Atkinson et
al,, 2007) Watnadeasonludumiaiida myversvuiaveafoudearznaitisalnsaasia
Y [
TndiResluninaniu Taemmgdulszamaneonn 3, 4 uaz 6 hlddulszamaneude

Y A A =] Y Y { .
Wu'lﬁ Usziliuanmsueurivanad auagnALas @N‘W'lﬁeua\iﬂa'llllﬁﬂgﬂﬁ'] (Barzaghi et

al., 2007; Gondim et al., 2011; Mestecky, 2010; Zada, Woodmansee, Tuliano, & Laws, 2010) N30
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a A FUR] A 9 < I Y = 1 = 1
nininatonoon la¥euBoHuANDILITNUDEA A1)1891900INITOOUINTY LUYUVIDOULT
o YR o A = A Y = = o 1 z;‘ [
szauanuianalaeundas daafsue aduld oulou Feomsasiinariuni fueins
HaadueIn1zaNuau lun: Tvanfs vy (Kim, Oh, & Kim, 2012) luuiaannfuiliniseds
A1leas93taRed18n391 CT 130 MRI wiasidanielu 1 — 2 Tu iedsziliunamsriide
HazAurIMInaaeaonradda ualuursaoiurinlssdunuemMsneszuulssam
~ = 19 o aa o 1 1 U A a A ad a d?’
nasunlas vz aegiheinmiasiniianediusaaiu ieilsziiuanuial nainavuuay
) ] a A d' v Y L% d' (% 1
srydwmiimanaeaoenidanu waglimsmdaiosnuae 11
1 Y
42 msdsziumssiveninvasanodnaz lvduras a1u1so
A R A Y ad A Ao a2
Usziiunnmsdevnwiihanenumsiivioveurad Inaasne nFedunamsnauiiiale
Y 1 a | 3’ ] @ v A w aAa A < I Y
vofihetosrnlnd losninmimasauewaz lvdunasianyus o Wid Tssduanios

o

v Y
e IRl szdiu1denn vinaedoninisSrvenimasausdtas ludunainisninigTngie
aa [ [ I~ (] 1 a A o
Aaneae 1l N150599 glucose oxidase test 1Hunsasraning Inded1adte tonldnsiaddia
o A 9 091 (= g’ [ I g’ 1
nasnesninayn laslguavasinimaluilaae manuninhanasaasiniutivade
[ [ I a o o [ [ o
anowaz lvduwas 1uisnde s1a1gn uazawsoldlan l ua lunugiih v 14 luns
1 v Y 1
Juduiiodanenissivetiinasaueduaz ludunas tilesaniniiuliuazaiiy
MWIZI91299601 A25111A9819v0unadIdInT 19N 1R el fiiamsiiering Taauaz Tusdu
Il ] Y
¥30A359911 beta-2 transferrin TN USIF oW i vaeauewag ludu
Y 1 :JI Ly v A o = an (% d' % % 9 ) A
nauniu luiagiiuimsiunalulagmsddenennuationld Taen15M1 CT %30 MRI
<3 o { <3 1 o . .
TN URUTTINTVIIAENNI 1 Wy, 1@ 1azin3111n15@5991UY three-dimensional
constructive interference in steady state (3D-CISS) (la¢ contrast-enhanced MR cisternography
o [ o oy 1 @ ] 4 I
(CE-MRC) 114 1umsmidmmuamssivoniviaoauoduas ldumad 195199910 3D-CISS 111
~ (Y [ o 9 A [~ o A A
M350 10U I8 F1UMIR CE-MRC ausaldlumsastaiouad lumumssmisio

A5IINY beta-2 transferrin AIUNTHITOE5IAYIT intrathecal and topical fluorescein technique

A

S aad o ' °o 1w 4 ' o . '
Tuasnlem lineusirdaiosounansessd Tasnsiaas fluorescein 19111/ Tusouto iy

T
aga A

3 g 1 [ [ £ 9 a A o " W I
ANBIDZUTNUBIAHIUNNTOINTzgNFdUNEY Fe ldnatiloi Tuvazrida 1Tu3shae
' Y
Yasade uiud nazenl5uldlumsitsnenssiveuimasauoaz ludundamsayn 18
(Abuabara, 2007; Mantur et al., 2011; Mestecky, 2010; Metha & Oldfield, 2012)
4.3 mstsziiunnzideasuanlva (epistaxis) Yszlunaean sy
A A A K Y o ANy o ' v 1w
99NINIYN HIDIABANFIINAINDSL TUIBNUANOBYAFOIIYNHAINIAA (Mestecky, 2010)

Y
o Y Y Y o 1 ] 1 aAa o
WwinnuaeaveniazimMItaealosduuddawuinien lva livige 019dens19tang
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Tagn3Raa1TNUTI@N1MIa0AaALAY (angiography) LIBH1TDETINITBANVIAVOIHIADALADA
194 (Charalampaki et al., 2009; Nishioka, Ohno, Ikeda, Ohashi, & Haraoka, 2007)
a A FIR v 1w zﬂy [ 9
4.4 mytsziiunnznia gihendasndaiiotonvesdonlaausg
Yo a a A o'/ v 1w a
NN lasumsisziiumsmnaniiziuia Taglu 24 - 48 s Tuusnudwrindga adsilszdu
Y 2
USaniudr-esnsdraunsiasa Usziiumanuardumzveailaaniy 1 -2 aseaeTu Aaaw
= 1 A Q'J q‘/ 09} v aaj d' a 3’ 1
Hamnaous luaeann 4 — 6 9113 Fahmiiniuazasunelsauaugadisilusemely
HINTIV ﬁﬂmmmmmﬁmﬁammq (arterial pressure) ﬂ?WNﬁHLﬁ@ﬂﬁ?d’JHﬂﬁN (central venous
pressure) L@ urinary-serum osmolarity ratio (Chen, White, Sptzler, & Xu, 2011) Usziiverns
g’ A 9 =2 a 3/ < A :j ' Ay Y a 9
nszreimseanuidnoenauiingun luseniinzvimiervnaaeins wu 14 Aaud
gl @ v Aa o o a ° Y] <3 a
Wimiinaa AnudediAImiiaanas uazeianudulanad W laduisy minnudsua
flasizeonuninlnaviseesnilszina 8 — 16 ansaeiu uazilaanziae arslsziv
o A { I a ] ] )
fadsdunermiuannaldlsuailaanzuin 1dun msldsuarsazatenivasainond
a [ g’ A A Yo Y A
Ysuannvaziida nzihaaludengs wioms lasveduilaannz ionendungain
A A [ aa [ A Y a vAa 9y o dy
AN LAZEUTUNTIUINENIZIVIIANHANTATIINIYBUYITANT 4 Uil 1)
AMND93 NNV aa1I2A1NI1 1.005 2) urine  osmolality §1031300 mOsm/kg 3) serum
osmolality g4n31300 mOsm/kg 1oz 4) szat Tadenlu@onganii 140 — 145 mEq/L (Cakir,
2010; Crawford & Harris, 2012; Loh & Verbalis, 2007; Mantur et al., 2011; Mestecky, 2010;
Schreckinger, Szerlip, & Mittal, 2012; Zada et al., 2010)
v Y
45 msisziiunng Imdoud Tasdrulngludieiiosonves
1 9 ti'd = o‘ v A 1 a Y v 1w
aouldauoanlineg ImAsudiniaunanniz SIADH 11nn11 CSW Taaina landniida
JUN 2 — 14 1AZTNAAAINNINENAINTIAANIZILNIN (Loh & Verbalis, 2007) M151TLi
= c; 9 1 = 4' 9 = d' Y =
21M3U040172 Tdeud laun Urafsve nauld e1Reu 1ee1wis Yraned wazvin lasaey
° PR A o = VY ~ a o ~
A1u0581)289190N 1IN 1INMTANEINDIFI8NaAI91N15V090192 TResnd 92l
@ = A d' (; 1 1 d‘ 1 té = [ = A
seauTmdonludoamde 1205 mEq/L d1nnngui binaaseimsdaliszan Tmdonludon
d‘ = . T Y d’d [
Ay 128.4 mEq/L (Zada et al, 2007) 9IAMIANYIVOL Cakir (2010) WuUNAIBNNTEAY
TosRenlu@eau1nnidl 125 mEgL 819 lnueImsuaainenain uarinseau Tsaoulu

A 1 @ A =~ A 9 =) A U o
Laaﬂagiuizﬂu 120 — 125 mEqg/L @ﬂ’m%ummiﬂau”lﬁ DUIYU LUDDINT DDULLIINITINNY

= o Y= o =~ o = A o ' Y
Llﬁg'ﬂ'ﬁ]lﬁg@]Uﬂ’g’]uiﬁﬂﬂﬁlﬂaﬂuuﬂf‘N W’lﬂigﬂﬂi“mﬂﬂlﬁlULa@ﬂ@’lﬂﬁ’l 120 mEq/L E‘!ﬂjﬂﬂ'ﬁl

u

a v = 192 o
NADINITVN HUY UliJiﬁ'ﬂG]’J

U
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1172 SIADH Usziiu'ldnnlsunailaannzanaas Isdouludon

#1 (Mestecky, 2010) n3o019195zau Inunadon 11/5a1u1ua0a (albumin) HazAYNTY

V9A0A (hematocrit) IINAUININLUBANIIZ SIADH 1Az CSW aauandluaiingh 3.3

15197 3.3 M3IUINOENN1IZ STADH tiag CSW (Upadhyay & Gormley, 2011)

Parameter CSwW SIADH
24 hr fluid balance Negative Even or slightly positive
Cvp <6 cm H,0 >6 cm H,0
Urine sodium >20 mEq/L >20 mEq/L
Serum albumin Increase Normal
Hematocrit Increase Normal
Serum potassium Increase or no change Decrease or no change
Jugular venous distension Absent Present

a I a
4.6 MIYSLIUUNIE pituitary apoplexy (HUMIUsziiueImsiay
Y = = o YR ]
pmsuaaInNszUUlszam 1dun thafisbeguussiui szduanuidndlanal msueuviy
o o 4 ;& g

anaY MUAAATAT MITImIANLAZduIAvRINaogna FuilueimsmnizueIn1g

pituitary apoplexy TH119518919ATIINVFUIUAVEIONTD R0 DT UOIAOIAL (Chen et al.,

2011; Muthukumar et al., 2008; Seuk, Kim, Yang, Cheong, & Kim, 2011) Tusen 1851

9 1 Y '
HANTZTNUTULTIADIZ UL TZ A AN 15U 1HpHoaN0IVIARDA NT0IHBIIOANDIAIY 01
Y3 TunueIMIoouusIve U 1§ (Verma, Singh, & Patil, 2012) ¥1nYszliunueIns
Y 1

a1t weasdei1d11001910AN 1 pituitary apoplexy AI5ATINNDEUTUNITITIROAIINS

11 CT %150 MRI 9814139A7U (Ahmed & Semple, 2008; Dubuisson et al., 2007; Rajasekaran et

al,, 2011; Zhang et al., 2009) 31NANHIVDY Dubuisson HATAMY (2007) WUIUMITINIRBLED
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NMIMavARRALAL 1IDIUINBUBNA1IL pituitary apoplexy 910 I5Avava@oaguod 1laneauan
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1 1 < @ 1 [}
Athelaun T4 Uaafsbeunss Aol (stiff neck) U195 1wRT0IMINTZFUNTZA10TIWAY
1 2’ 1 ] [V g I [ ana [ 4

msduimadedueuaz lvdunasasrsmnzdelunisgudunsidiiennzieiudues

9n1a1 (Orlando et al., 2007)
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(aphasia) LUYUVIDDULLI ﬂ'lﬁﬂi')fl]ﬂu%ﬂﬂﬂ']ulﬂjﬂﬂﬂ?ﬁﬂﬂﬁ']ﬁ‘VIUﬁﬂﬁlWﬂﬂﬂlu’]ﬂﬂl@ﬁﬁaﬂﬂm@ﬂ
o 1 1 1 o 1 a I~
qU93 N1IN1 CT, MRI ﬁ?ﬂ MRA ﬂﬂTQLﬁQﬂ?uﬁ’]ﬂﬁQﬁﬂ?YﬂZLﬂﬂﬂWﬁﬁﬂLﬂiQﬂlﬂQWa@ﬂlaﬂﬂ
A Y [ 1 3 o ] =1 o A 491 A dy
LW@Glﬂﬂ'lﬁiﬂH"l'ﬂfﬂ\ﬁ'Jﬂli?‘ﬂu‘ﬂ’N‘ﬂ ﬁ@ﬂﬂuﬂ?ﬁﬂnﬂ!ﬁ@ﬂﬂl@ﬂlu@Lﬂﬂﬁuﬂﬂlla$ﬂ1iﬁ18ﬂlﬂﬂluﬂ
FUDININUT (Kim et al., 2012; Popugaev et al., 2011; Puri et al., 2012; Verma et al., 2012)
a < U o a <
4.9 mssziliumsueuriu dihenas Iasunmsdsziiumsuounuy
=S v 1w [ 4 1 a PR 1
Lm%iﬂiﬁﬁﬂ@"liﬂﬂazli’)f]ﬂﬁﬁﬁﬂ"mﬂ 1 ﬁﬂﬂ"ﬁ’i (Greenman & Stern, 2009) mezmjﬂ’mﬂgiu
a 9 A 1 9 ~ a = YY v v A
ﬂT'JZ'Jﬂi]@]ﬁ"lll"liﬂhlclfﬂ"liﬂﬁgllluﬂ"lﬂ"] VNLIAYI ‘]_IﬁgllluﬂTﬁlJBQLWUIQﬂﬂTiiﬁ@ﬂ?ﬂ@Tuﬁuﬂﬁﬂ
9
©1U Snellen chart W?ﬂﬁﬂu%ﬁjﬁiﬁ% Useiiuaruaroni 1aeds confrontation tazlsiiums
4 g a I 4 1 {
wasu lnrvesndunilegna TasTinasnanlulu 6 Hanwniedlugl Hiledihelioinsned
a3 lasumsasrvawgiuuuasgiulaeld Humphrey visual field analyzer ¥3® Goldman
perimeter  Inoauuul§ianldluansworansnsuusihlddihelasunsasivnielu 24
¥ lusnaeasdoinna pituitary apoplexy (Rajasekaran et al., 2011; Zada et al., 2010)
a a a o 4 1
4.10 ﬂ’lﬁﬂiglﬁ\luﬂ'ﬂﬂWﬂﬂﬂﬁm@ﬂﬂ’liﬁaﬁaﬂiiuu@@mi@]}ﬁuﬂﬂ 1N
4 o o Qs: 1 v 1w o o a 1 1
ﬂ’]ﬁlﬂ’lmﬁ@ﬂlﬁ@ﬁi?ﬂﬁ%ﬂﬂaf]ﬁquﬂﬂﬁuﬂﬂ@ullﬁgﬂa\iW’l@]ﬂsluﬁﬂﬂ’]ﬁlliﬂlm%Wﬁ]’]iﬂ!’nW@g
@ a [} 4 4 J [} a a M) o
Gllﬁ%ﬂﬂﬂﬂﬁﬁ?’ﬂllﬂ Lﬁaslﬁjaaﬂuuﬂmmu ﬁ\ulﬁ'ﬂﬂghlﬂwUﬂ?WNWﬂﬂﬂW’UfNﬂ'ﬁWaQa@iillu
NOUHIAA (Chen et al., 2011; Greenman & Stern, 2009) TaemW1zdt 16NN 18711 pituitary
Y
(% @ 4 % 1
apoplexy A3 1A5UMINI95Eavans luunanua 1dun random cortisol, PRL, FT4, TSH, IGF1,
GH, LH, FSH, Testosterone ({WFA%1¥) 11ag Oestradiol (LWﬁ‘Vii‘Tj\i) (Rajasekaran et al., 2011; Zada
etal., 2010)
% 9 [/ v A [ = 1w
5. ﬂ']ﬁﬂi’)\iﬂﬂﬂ']'lgllﬂﬁﬂ“ﬂ@u GllﬂJﬂﬂﬂullﬂ’]ﬁwwuu‘ﬂﬂiujaﬂﬂ'ﬁW'lﬁﬂllﬁgﬂ'li
quasnyuiean TomMamsinaN1IZUNINFOUA 1) NAIH AR
[ 9 v 1w ax Vo A 9 1
5.1 ﬂTiﬂﬂﬂﬂuﬂT?%LLﬂﬁﬂ%ﬂuﬂaﬂW'W]ﬂiﬂﬂ?]‘ﬁﬂ']ﬁNT@@W1%ﬂ1§ﬁﬂﬂ
9 9 ] [ = a L4 = ~ [ a
ﬂa@ﬁlﬂlTNTsﬂﬁﬂiuﬂﬁgﬂﬁuﬂTSNT@@ ﬂ?ﬂﬂ?ﬁﬁﬂywﬁllﬂﬁ"lgﬂﬁjﬁfJ”LIW]EJ‘]Ji’JG]'iTﬂ"IﬁLﬂﬂ

Y
R - 1 T @ 1 J
ﬂ?lzt!ﬂiﬂ%@ﬂﬂﬁﬂﬂ?@ﬂiﬂ%ﬂlﬁ@ﬂf’]ﬂﬂlf’]ﬂ@i’)llclgljﬁuﬂﬂﬁ?ﬂﬂ?iﬂ?ﬁﬂﬂ?ﬂiWiﬂﬂ?ﬂ?ﬁﬁ%?\l‘l«li’)ﬂﬂ

Y a1 Y = o Yy 9 d . VY Ay Jo
AYITADINADY (endoscope) mfl‘]Jﬂ‘]Jmﬂﬂfﬂﬁ@ﬂi]ﬁﬂiiﬂu (microscope) W‘]J’JWJ‘]J’JEJVIUIQS‘]J

" v 9 a . a 9 v 1w Y 1A . . 1
MSHIAAAIYIT endoscopic  INANIZUNTNFOUNAIHIAALIBINI1IT microscopic 1ATNUIN
9 A1 o Y amx LA A ' a A o 1w '
A18Nr1ARA287T microscopic UANMIABIAOMINANIZINIANAWNIAA TUIZBZUINGINT

1 v Aad . 1 I a 9 A Y (=1 [ A )
N1TNIAAIT endoscopic 1.14 N1 AIUNTINANNISUNTNHEOUDU) Ulﬂll,ﬂ uaﬂu%mwannﬁmm
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I~ 4 o o a ] % os/'
gaudensueuriu ieaussdnay meatuatlva e1msmsuiihnuazvesayn misnuayn
= [ [ 09/' a v 1 v Y am . . Y A
P83 aYNUNY TNTIIYNDNAD LAZHITINUIYINY INANAINIAAAIBIT microscopic INAIABY
bl endoscopic (Goudakos, Markou, & Georgalas, 2011) Eﬁﬂ?ﬂﬁmﬁﬂﬁm%% endoscopic NANIS
v Y
Fvonimasauodtaz ldundiasidaatiosni nadeas e lmandsidatiosnin uazh

Y

L2 2

3 [ déj A A o " v Y am . .
NTUDUH UM AININAAVULNDINIUNUNITHINAAIYIT microscopic (DeKlotz et al., 2012) 9NN

D-

danundienguiniridads endoscopic HszaznariuueuTsane1namas 3.7 — 4.4 Tu &

9 v
A v v Y

AUNNNGUARIAAAIBIT microscopic  FINTZZIAVIUUOUIRGY 5.4 — 573 U Tuvmeh
9
ausodaiiiedenldlndifead (DeKlotz et al., 2012; Goudakos et al., 2011)
' Y
5.2 mMstleanunssiveaimasausauas lvdundardanida 91

M3ANYIYDY Metha & Oldfield (2012) wundihedn lildsumsldaeszuerimaoauoay

v
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Y 1
ludundsnouriaa manmssrvesihmaodueiaz lvdunasuugiiaaganiinguildeae

~

Y J
5211909 14.7 1 nazngui Idsumsszanerimaeauewas lvdundsvugrida 1n3sives
Y 1
ivaeduoay ludundwmdwidaanaininiesay 57 aeioraz 5 Fiaeandeanuma
NSANBIUDI Rabadan, Hernandez, 118% Ruggeri (2009) wu11ms 14 lusiuvesdiegausinm
' ' ;’f 9 g' . a o 1
%99914 sellar 910Ul FWpNIIABAUIUIVVVIWAE fibrin glue V1A T a5y, Ay dn
a J % 1 g’ @ '
vsna Inssomadziluesd 14 luduvesdiheuaz onimeataunuuunga 1l wionnuld
Y
Meszeihmiaeaueay lvdundimegesnszqndunas laglddszum 2 — 4 Tundsida
Y [ v
uazszineimasaueway ludunasldlsum 60 wa. aeiu eansaflesiumsiivenimde
v U o d
avewaz lvdundalszauanuduioiosas 95 tazwansANY1U09 Tamasauskas HazAME
v 9 v v
(2008) wuNdalimisaveimasauenaz ludundimasidalungui lasumsgasosiadie
o Y1 ) Y Y Y1 1 1Ay Yo
lusiuvesdihe uazvouuauInsidd 19904 sellar AIens2nUeedi)ie diungui ldsunsge
M [ o J 4 o U 1 .f’ 1
seeiadeiagdunasizimamsunnduas luiuvesdile wleuldameszviimasauoaz
v 3 3 9
lydundameresnszgndunds 2 — 9 Julusenlimsivazida Fvanmssvetimae
auowag lydundwasidala
5.3 matosnudeasua lvandwige awnsotlosnuldlasns1i
o ) A vAa o Y] [ Y 19 [l o Y o ~ ]
Auuziihimslfiadvdsiidaunidilae Tasliarsihinesigasesaynesnnielu 24
o v o v v 4 ! o :j v
2 TNInaIiIdn nToauUnINNIIzeY YA tazrandeansdaihynuse Tuszozuinua
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ida 48 %2 Tua titesnntumannusssuluns Tnandsvez ez inaoadua lvia lé

(Mestecky, 2010)
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5.4 131097 UNITINANIIZINTANEWIFA UBAIINITAINITDAA
8951 INANIZINIANERAA TAINMIHIAAAI8TT endoscopic (Goudakos et al., 2011) 4%
mstlesnuTaen1314e1 hydrocortisone U11AA19 LAA18NTZAY cortisol UnAvazrda Tao
' A A Yy A v . o q Yt
1FIBAAMIINANIZINA IATeEaz 50 119991015 1% hydrocortisone YLIAFIII 1L
M) A 9 FIA d‘ [ A v 1 v A
msnamsnas AVP  Tagvianlsludihemetlosnunnziniandsidane 25 un. g
A o 9 [ Q' Y Y] YR [ YY) Y a‘; [ T W
naoaoadnIeunuMssuInessiuanuian nawdaiuusnlinn 6 119 vderaa
o 4

Fud 2 1n 8 9 Tus uazndwidaiud 3 19mn 12 42109 (Schreckinger et al., 2012)

' ' Y
o/ o

[ A Y [ 1 PR A
5.5 matesnuanzidouauownay Tunquiiheniinssrveai
1 1Y) o [ A v 1w o =1 [ a &y Y Y
nasauenaz lvdundivazdansendeinda Tagnillinmstlesdumsaaiedronslien
Aa o 1 1 v 1 v & Y]
UfFrugmanasamoadungihendeidaiiuszezinar 5— 7 T4 (Han et al., 2008)
o o Aa o 4 <
6. MITNBINILUNTAFOU 1INMINUNIUNENF T T2 nEnulsiaums
Y
$IMIAMZUNTAFO UML) Aa1l
Y
6.1 MITNHUAOADONE NILIADADONHAIHIAATIHANTENUTULT
1 o 9 d' 9 A = an [ d‘d
aaMIMIvMiuINveszuUlszamoInmsvengvesnevaen lune Inandsye 250155nHINGA
d’ A o [ 1 < d' A ) d‘ o 9 A (%
NganenInIIAAegNIIATINgARTonIelu 24 Falue MeinouapARaN aATIAY I
Y v
nzIvanfsve aansnanudulsamavealuuTnaiy deaduransznunazmnaniuun
v Y v
U MInsveimaoduoway ludunas nnzussauluns Tnanfsvege uazmadeoniim
voudulszamauos (Atkinson et al., 2007; Barzaghi et al., 2007)
' Y
6.2 MITAMINTTIveNimasaueas lvdunas mslameszune
Y
vaeaueaz ludunaIn1ereInszandunas (lumbar drainage) 1#dMeuouNnULIRGS
I 1 c?/’ a 1 Y] I [ { A
nazdamAsyzge wiounaldenlfFiuzarug lddreuu 2 - 5 Juidumsinefdenls win
1 1 0o < o o T 4 [
mslamesznelulszauanudiSranisasavidlremsniiidaeseunsy Insaadia
a A M 9 [ 4 Aax LY 1 A A a A
VT sellar H309AI0HTIAIPIAANIIMIUNNG TAgITMIFIdRTOULEUNUTEANTNINAD
" v 9 ad . =) 1w a . A 1 9
NM3AIAAAI8IS endoscopic 130019/ AALLVITANZ THan (craniotomy) tNoBoNLLN IATIHF1
A { o & .
uInugIung Iannunusuduluu191e (Abuabara, 2007; Barzaghi et al, 2007
Charalampaki et al., 2009; Gondim et al., 2011; Han et al., 2008; Rabadan et al., 2009; Senior et
al., 2008; Tabaee et al., 2007; TamaSauskas et al., 2008)
63 m3snyudeatua lvandsriaa ilonudensenniaaynluy
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A = A a o Y Y = = [ a ° a <3
esnnmseaealsnauniziligilreln e sa anuaulanadazinanizyon
9 =} KX v A A I Aa o A ) ] o A A
A ld mMsRamsnusianavasaaoauauilun1TINIR N IR INUIT085 IS 0RNUA
A & o a o = [V Y
YoInaoalaoauad Faa1sadnidunsine ldluas1@erdu Tagn1sgaaienianig
4 1 1 1 ) 1w oy 4 o’/ $
Msunnd mslduaaia wazmsldadie (stent)  M30U1TIWITIINIAAGUNDYATOHTIT
NaoALADA (Chalarampaki et al., 2009; Nishioka et al., 2007; Park, Jung, Ahn, Kim, & Kim,
2009; Zada et al., 2010)
[ I [ A [ @ [
6.4 MITAYIAZILNIA 1WUMITIYIMAITI A ULALT AYUR WL
~ A o A = S AYR o a =
s1enaa ithrneienmiensaugavesmsgasums JilensdndrAamisovenia
Y, vd 7 ' Y, D,
ANunIzn1gld adsliauiamuaunTLrie vin luasaven laas 1asazalenia
o a 4 Y I a
NOOARDAMFUA 5%Dextrose Wiontszal Tadsy lwasatazanududuvoudoaldituilng
I o [ J
1azsny1RI0n15 11805 IuU vasopressin- 139 ADH  H30 AVP  dainsizy lagns lien
' 2
Dessopressin (1-deamino-8-D-arginine vasopressin: DDAVP: Stimate: Minirin) ﬁﬂf]@ﬂi}ﬂ‘ﬁ&ﬁu
] ~ 1 ) = Y Y 1
msvuilaanzuazlinademsvadivedriaoaaeatios a1usn 17 luglvessnuniaayn o
% = Qa’l ya @ A A A o Y d' 1 o Y a
sudlsznu sadsuldrimimseaantaasamona Iaglienluvinanag luimliinaning
Twaenludeadiamu vyueenlFsvlsenuedlugis 100 — 800 luTasnsy  (uis
Y v Y
Sutsemu 2 - 3 aseaeiu) erd ldviumeaynlduuia 10— 40 luTasnsu (aield 2 a59) way
v Y Y
g limavasaaeadilduina 2 — 4 Tulasnsy (19 1 asanseualy 2 ase) Tasszezinan

Y
m3 e lusismuaaedriuegnudilieunazsie (Crawford & Harris, 2012; Kristof et al.,

9 ]
v v A Aa A

2009; Loh & Verbalis, 2007; Schreckinger et al., 2012) dpadatienyiindug nl4swiuive
$nunnziwnda laun carbamazepine (mﬂmﬁumazcﬁﬂ) 18 chlopropamide (sulfonylurea) 9
winuanulremsnevauesvesnenlelanosr AVP TaalH carbamazepine 100 — 400 Un.
k4 Y Y
[ [ [ [ [ 1 1 I Y
Juaz 2 A5 1A chlopropamide ATIAT 3 — 5 un./AN. Tuaz 1 -2 59 ua lindsInduemdnlu
o A =\ 9 = Ao 9 1 KR A 9 ~ < =
Mssapueannlinatiufssnouase laun Fu aauld 01leu msveurivanas Yiadsue
A a <3 Y] Aa o Y]
anuRalndveadiaden Wi ludunadaniy taziiiladumad (Crawford & Harris, 2012;
Schreckinger et al., 2012)
[ = (; a Y a =
6.5 M3snuIne Tapend TuszezIngagiigazinaning Tnaewy
° v @ o w 09} @ <4 @
#19119172 SIADH 110131 CSW S lasmssinaensiiasiudsemunaeda viinliseau
TmReud1gunsanedIn1 120 mEq/L a3 iansazarennududugs Ao 3% NaCl manaon
o Vo ) ' o I
1@0ART 30 — 40 Wa. AeT Tue wndszanw 33 ¥ 1ue wieauneelisyay Taaen ludeaiily

v 4
Und TaomuradSunalfmuzanlias1¥szdulxndonludeaiiugaliuedissiaa
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(Cakir, 2010; Mestecky, 2010; Zada et al., 2007) 1us1eN IAsUAURGUNEW NI5TNHIN
A A o = A 1 <3 ) Y
whyueiemivszay Tedenluaonodasias 4 — 6 mEqL lu1 — 2 2 lususn Taeld
Yy 9 . . R Y A = o @
AazaeANUINTUGI (3%saline — 23.4%saline) H99 11 1us18NNN 1 TmRsnd uRsUNAY
JUUST (RN 125 mEQ/L) uazlioimsnuszuudszamalasunlas msud luszau Tanden
I < o q YA g gy o a
”lwqwuamqmmn%ﬂﬂmﬂmj.maﬂﬂﬂﬁzﬁ”mgﬂmmﬂ 138071 central pontine myelinolysis
[ ] Q' 3 a
(CPM) 1182 extrapontine myelinolysis n13uA lvszan Imdenludon Tunas Idmugas wiu'll
nafe luasnNgauAy 10 - 12 mEq/L Tu 24 92 Tuausn wag luny 18 mEq/L Tuaesiuusn
] 4
M355AY1 SIADH 418015 1%81 conivaptan 44009 NFAIUMTIVAVAIT VYOI ADH 5201
a A 2 ' M v Yo Y 1w
TosaeuaziuyuLINAI 6 mEq/L 1y 13 ¥ Tuanaa lasuen winld luvuia 40 un.aedu 19
A ° A A Y] ] Vo A °
viaeadean1vziiy Tsaenld 6.3 = 0.7 mEq/L tazninld 80 un.aeiu Naviasadendiny
A ~ 9 ' 9 a Ao w 1 o 9 @ A o
muTanfenld 04 + 08 mEgL uaratnufesndrngwuInhldanuaulaiad uag
TWLLT]ET@EJ?JQN (Cakir, 2010; Upadhyay & Gormley, 2011)
MIdunaeIMInalnAvazsn¥IN1IE SIADH Ao masaaauih
@ =S [ Yo Y 9 a [ YR o
seiennz Tndenganas Idsvasazaeanududuge Taelszduszauanuianda uazith
Y
sERnMzdn azanausyau Tmfenlu@enog1atine I uay 2 A39 (Ausiello, Bruce, & Freda,
2009)
9y [ d v 1w [ a
Az CSW o1anudesluszey 1 dilarvivasnian aassnelsuin
J A v . . . Yo a2
a5 luraeaaen laglvia1sazaie isotonic saline naunuaz IMsUUsENMIUNaDIA 111U
N1SAYIFNIN positive sodium balance (Cakir, 2010)
o .. Y1 Yo v Y
6.6 MIINYINNE pituitary apoplexy 411823 1ATUMITTNEIRIONS
[ 1 I~ ) o = <3 A 1] YR o
H1ARDE1937A139018 11 48 $2 TaMerdIny NN IV AR UAAAL AY/NTDILAVANNIANAD
anad oaamsnanuidulseamaneausng sellar  onu luldinanansenuas sz
9 A dgl = dy A v 1w
Uszamanesvesgihemivuniyunazinslumenandinag (Ahmed & Semple, 2008;
& T W 1 L4
Dubisson et al., 2007; Muthukumar et al., 2008) %IN3EAANIL INTID 1M AR UBIALIAIY

Yaoase undosas 12.43 Wumsnduiludveuiiedon (Chen et al,, 2011; Zhang et al., 2009)
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MINMIANEIVRY Seuk Hazamz (2011) wun giheihdaanielu 48 1 Tuerdanueins
d 3 ad oy 2 1 de 1o o o Ao g ad
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NALNUNDAIEN1IZANAAVDITZVUNS Inaewdoaundilie pituitary apoplexy 90310 130
{ 1 A [ 1 1 o <3
Tunsdindihefiszuy InadeuTadia luasd szauanuidndianas msneufivanas uazau
' Y o o o 9 s 4 Y1 9 1 Y
A18AMAVAI0E197UITIAIT IATUNIsTaAlemAesooa TaodiredInains 1
F4 1
hydrocortisone 100 — 200 ¥n. AAN1aMasA@aAf taznaanniuld 2 — 4 un. aedlue Tae
Y 1 A A o A ) = Y dy @
Ti0g130011199N13HADAIADAAT 130 50 — 100 WN. NN 6 FI U DANNNAWHDHAIATIY
o % A A A Y A % ~ . o '
seavgos luuluaeansonnsa lidifesosa lus1en serum  cortisol 09.00 . 131 500
nmol/l (Rajasekaran et al., 2011)
@ A 9 (Y @ Y an
6.7 MITNEINNIBORNTURIONEY 3011 Taens Iienlfiiue Tag
msieneimunzannulsyiagunmuazanmdesvesdilionaaz 1o (Barzaghi et al., 2007;
Orlando et al., 2007; Rabadén et al., 2009) HaaAAN IR NANBIONIAUNSIH AT IR
1 a ) gl 1 @ 1% ' o [ {o o
dihainanmsnsvesimasausag ludunawmuunla dilhedennslasumssnuasuilu
Y
Tﬂﬂmﬂaﬁwazmﬂﬁmaaﬁumuaz”lﬁuﬁ’uwé’qmwmﬁ’m (ventriculoperitoneal shunt) (Han
et al., 2008)
[ A <3 ~ Y
6.8 NMIINHINIZHADAADATUOIHAING I THDNATAUT NI TS
[ < A 9 [ an v Y = KX o A
Snyimsvamiswedriaeaeadued lUneudunisasinitiearensRaasnused Tag
M3 1181 papavarine %30 verapamil AANIKADALDOAUAL LNNTEAUANUAUTaHAA UKD
triple-H therapy (hypertension, hypervolemia (18 hemodylution) waz 1y calcium channel
o I~ o [ 2’ [ oy
blockers NNnavadoad Hunauu 48 — 72 ¥1lus Snuauaaasittlesnunizuiai
A Y A =\ =\ = A dy dy A Y =1 .
e ldviaeadealinisvenauazinms Inafewaea liideaiiobeanes lasgraiivans (Kim et
. d' a d’ Y v [ Y as
al., 2012; Puri et al., 2012) lusieinaainoruaveIdnaduasasnu lnslien§aiuy
Ay (Popugaev et al., 2011)
o o 4 a a = 1 o dy
6.9 MITNBINITHALFOS INUAALNA 1INNITANBINVIINITAALILD
1 Y Qy 3 =\ [ M o Aa an Y 1 [ A
spnvesneu ldauesnanauall lemasnuinsvasees lnuAadna 1 3.95 11 daulusien
9 9 4
liienunsadaiiosennananuainmiiimssauiiulaeld gamma knife surgery (GKS) Had
L% ] q‘/ 4 1 a a 1
FdR A1113098aAN31a1803 luuhunAnlnAasld (Hofstetter et al, 2011) @IUM3
[ M 4 A 4 [ 9 Y 4 ]
FAMINITHAI05 lUUANAIHTOVIAEDS IUU SNH1A19N151HE0T INUNALNY 1T
.. v ¥ . A . A Ry
hypocortisolism o el hydrocortisone %199 glucocorticoid naunwietlesiunisua

303 IuudeunuInla 1ag hypothyroidism $nu11a8l¥ levothyroxine MAUNY (Ahmed &

Semple, 2008; Chen et al., 2011; Nakao & Itakura, 2011)
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k4
7. m3wennadihevawidaiiosenvesnonlaauesluszezinga
- dsziliudygradneazeiminessuulssamedadiuauenn 1
Q'J 1 ,:; A [ 9 1Y L% 91
— 2 $) N3 awneINsvzaInvIlaonnsainnanzunsndeunainiaa lasmwizHile
] Y
.. < a
pituitary apoplexy 1AZHAOAADATUBINAINGI 1HDI9INDINUNANITAWUDUOAUDIA L
(Mestecky, 2010; Verma et al., 2012)
[ a A g} A A 1 Ja A
-ithszlamsiiadensendinTeauesviadonadielnadalusien
HaoARANAIYNIIAIBVMZHIAA (Park et al., 2009)
o a A Y 4 9 = o v A
-ithszlaimsinaideasenldreuboiuauogsudsunanludien
Y )
Tdaeszueivaoduowaz ludunaineyesnszgndunduazayluvoutofuanos
(Menon, Bahuleyan, & Nair, 2009)
v 9 @ 1 ll A A
-ithsgTaamzunsndeunainisldmvieniovaaialunasaiien
o g ¥a A A Y 9 oA v Yo v d A 2 v
uas sz ldinaaudonla dilhenquiiduiludesldsuendrunaaiioanioerdiums
3w A =2 v A v 1w 1 9Ja 1 A
uiedveadon JensthizTudensenndeiidandlnd¥auazouIuniinguou (Park et
al., 2009)
2

a < 4
- UsLUMINBUHY a1ua N ﬂWﬁLﬂﬁ@uVlﬁﬂﬂé}WﬂJlu@ﬁﬂ@n Tay

£
4

Usziliuedalndsalu 24 ¥1Tuansn lusrehlinzanuauladageaisdsadudiungn 15 -

= d' Y =\ d' a Y d' =\ .
30 w19 iedele1MIAINAITYIsITUAIBIATRANBNINTTIU (Atkison et al,, 2007
Muthukumar et al., 2008; Rajasekaran et al., 2011)

- aaaulszilunazithsglamanannzunindounaiiAnve
9

dilhenniteedralndda niounslszarunnusilonuanavindn laun dszam
[ d o 4 v Aa 1 9 A Y 9 (]
Aagunnd Inyuwnd uazinIneaen 13ve tieldnisquadilisedenseunguinsz vy
(Rajasekaran et al., 2011; Zada et al., 2010)

Yo o Y1 o g’ v 1 v o L4 [l
- Gl‘l/iﬂ”luuzmqﬂ’Jmﬂmimmgﬂmm nasraaalariugn Llﬁgllll

]
IS 1

i v 9
hinewngaressynesnie ivetloatumsitveuimasauewas ludunduazideadua
%@ (Mestecky, 2010)
- quaszaunnuaulariavesdiheliegluszauilnd Tavaailede
9 1 <3 A 1 A v s A Y o A A
nszdu 1w ANudUlie wislszauanuiulenuunndive Ineraannuaulaia e
flosiuidonoenasiiAn (Atkison et al., 2007)
o o [ a Y v [ A
- Savszauanuaulanalved lussaugamuununssnu lusien

a = 3 A Y 2 = i di} A ~
UNNIEHADALADATUDINALNT Lwaclwm5'lwa1,:1sJuLaaﬂ“lﬂmmmawaammwmwa UINNU
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A

[ a -; Jd v [
AMzANNAU TafAd1A25 I8N UUNNIRURNDI N UUINAUA 1 (Popugaev et al., 2011;
Puri et al., 2012)
[ A [ Ja Y ~ o 1T @ [

-ithsgTannziniaedalndda lasmwiz et ridaniunia
sublabial ~ 1HB9VINWUBATINTINANIZIVIIAGINIINTHIAIAARIY transnasal  TATUNAN

Y v '
USuarmsinin-eensdrauniansa inisuddaaizeonuinnii 250 va. Ao Tue Aanu 2 —
3 $1Tu9 s NNITuTuYstaeanazilaalz ANvesuzvesilaay uas
Tmdenluaon (Schreckinger et al., 2012; Zada et al., 2010)

- duazAnnuran 19N 1R o9l 1ians 1aun complete blood count
(CBC), serum urea, serum creatinine, serum electrolyte, serum osmolality, urine osmolality ‘Ve]ﬂ’:f U

A d'd? d’ = a a .
YI00UUNeNIMSHALNA (Rajasekaran et al., 2011)

- msquagilen Idsumssnu Tasms Ideasazareanududuga
nvaeanead TaetmuasasimsInaisazaloedagnAsaududin Uiy wiou
09/’ Y] = ~ a 42’ 1 ya a [ = A 1 Y [y
nuthsziinng Imfeugeiornnaiuedelndde Tasaamuszaulmhonlwasasdiariosiu

Qs: a = 9 1 LY YR % d' =

az 2 aswazlsziiueimsvesn g Imdouga ldun szauanuidnadnlasunilas Fuae uaz
¥ (Cakir, 2010)

-mnlsziunue MRl nANIBIRNAAIZUNTNFBUAITIIEIY

v A Y [ A Yy Yo ana [ A [ Y [} <
uwndiud wiowdszauanusuiolddiheldsumsasiaidinenToidnod19saaisa
(Ahmed & Semple, 2008; Atkison et al., 2007; Menon et al., 2009; Mestecky, 2010)
Y

-3z FanzunI g UL SNH NI WU AN LAY
YULTNYIN1IZ SIADH (%1 Central pontine myelinolysis (Mestecky, 2010)

- denedoyaneInumsaanuszal Isdounasidaaznsguann

wenwalunedihensuguaneainnedilednga (Cakir, 2010)

3.5 Youuzi (Recommendations)

J 9=

a J o J  w a [ ) < o
fﬂ']ﬂﬂ']ﬁ'llﬂi']%‘ﬁ'!,Lazﬁ'\uﬂﬁ']Sa’ﬁ'ﬂaﬂﬁ']u!ﬁlﬁﬂigﬁ]ﬂﬂ Nﬁﬂmummqmﬂu%}auuzm

U

LI

13 9 91 dy ' Y AN Yo v ~ 4
mstaminnzunsndeudihoiiosenvosaonldaue Idsumaidanu Tnssomadiluoss
Tuszezinga laesuanmsdsziiuiiiodosdenisiiannzunsndou nslsziiu

Y
Azunsndou mstlestumsmanzunsndou mssnyazmsnenadiheiiosonves

[ Y Aa 9
@ﬂui@ﬁu@qmuﬂqagllﬂﬁﬂ%@u
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3.4.1 Youunihdmsumsdsaiuihsudesdonsinanizunsndounasrida

v [

wuilatesusiauazdnyuzyouiloten anyazdiuyana N1z 15ATI0 MITNET 019
Yo @ A [ A A A 1 a 9 1 [V J
1850 vazszaumnaous luaon INANUTIIRDMTINANIZINIT NFOUAN AT

A tg 91 A d dy a
3.4.1.1 suauazvuInveiieden filreiiluiiiesonyiia  ACTH-
secreting adenomas 40% giant adenomas fnzﬁmmL?mwiamsLﬁﬂm’mmsﬂc%’auuazmmnwa

LY 1

9 )
MNHAIHIAAFININTOI0NFIADU (Aulinas et al., 2012; Barzaghi et al., 2007) (5@ C,
[ dy d’ 9 ] 4 d? 491 dgl =
52A1 C) ilpseniitduruguina1s 3 aw. 3uluaziiiosonvina 10 av.ay. IulliiToma
' 9
HANIZUNTNFDUINVAUY 4.8 1M1a2 6.3 IMANEIAY (Hofstetter et al., 2012) (52A1 C)
1 ' Y
3.4.12 fdadesanensitvetivasaneanay ludundandaidga
Y ~ o LY dy 1 Y 9 ~ ] M 3’ 1 @ [
Athennieniidaiiosenvosionldauesdindsssomsivenimaoaueas ludunas
(Abuabara, 2007) (5281 D) auiladedus Nadsilszdivldun
Y
- 1ilpeenFila non-functioning adenomas, GH-secreting
v v Y
adenomas, macroadenomas 9% giant adenomas ﬁﬂamL?{ﬂmamﬁ”mmﬁmaaﬁmmaz”lmér’u
Y )
WAIgININII0NYWHADY (Barzaghi et al., 2007; Han et al., 2008) (32A1 C, 52A1 C)

[

dy d‘d ) IS 1 v =
- aNenNNu mgmzmumuazmamw'lwmﬂmzu

1 v v Y
ANMTeIAeN IS vestimaoanoas luduraIgedu (Han et al., 2008; Senior et al., 2008)
(529U C, 5291 C)

A A A A ~
- iflesenivenslii suprasellar 190 parasellar 9EUAIY
v ' v v 4
[@8990N13TIU RN AD AN AL JUFUNSINAINAANLNAUY 8.08 111 (Gondim et al., 2011;
Mehta & Oldfield, 2012) (52A1U C, 32AY C)
Y I [ Ld' Ld' o w L= ti'
- azoruiluilandsandidy Tagarasiyranien
Q' d? a Y] 1 Q' t:; 1 v Y z:;dw =\
WNIUNNG 5 nlansudoaisnwasizmuamdes 1.61 11 wazadsifhsz Jadieniiaail
¥I@MeNIANI 30 D lans e 19unsed191nd%a (Dlouhy et al., 2012) (52A1 C)
oy Aa 4 9 ~ & Jd
- nguiihentegmasiosazinissivenivaoaye
] [ ] 1 d’d d' = U
uaz lvdunasgeniinquitiengmasuin (42.9, 54.6 1) (Dlouhy et al., 2012) (5261 C)
vy Ao ) O v o
- Aihedlimsiivenimaeduenaz lvdunasvms
[ v Y [ [
Hida Iaudsanenisirvesiivaodueuaz lvdurainasiidaaganiingui luiin1ssm

5.66 1911 (Dlouhy et al., 2012; Han et al., 2008) (52AU C, 52AU C)
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o { [ <3 v 1w [ [
3.4.1.3 fhio@esnomsnouiuanaaariidg 1dun 01gu1nnai 65
o & a Lo & Ao v .
1 11psen¥ila non-functioning adenomas Lumaﬂﬂmumalwtymw 40 Y. (giant adenomas)
<3 1 [B-Y [}
HATMITNDUTUANAINOUKIAA (Barzaghi et al., 2007) (52AU C)
o A 1 a A oy 9 1 dy [ 1
3.4.1.4 fhiadesaomsinadoasond laun iosenuuialuaini
10 wu. wazazaNuau Tadageimsntuguanuau Taianour1da 16A (Atkinson et al.,
9
2007; Hofstetter et al., 2011; Nakao & Itakura, 2011) (52a E, F2A1U C, 321 C) HATNIAALYD
wasrdai ldinanmsonguvesnasadeanitasadonaiinul iz ueanubagu
(Kepron et al., 2010) (5291 E)
v A ' a A PR dy v 9
3.4.1.5 fhadedeadenstinniziuida Aireiiesenveosdonla
A Yo L% [} =~ I a 1 gl =
anoan Idsumsmidaniiu Tnssomaaziuesai lomamaniu ldaugavesasiezinge
= & 'y 3 A .
usgadesevas 75.4 Fadrulngsosay 8 - 38.5 1JUN1IIUIIA (Charalampaki et al., 2009;
] v Y
Kristof et al., 2009) (520U C, 528U C) uazfjﬂaﬂﬁﬁm:ﬁaﬁumﬁmaaammaz"lmﬁuwﬁwmz
Hidall Tomaiian1Iznaags mnszan TmAeugandi 145 mEg/L Tu 5 Junsnndridaasil
9 I~ [
Tomasiann lhfunnznndauuuons lagededesas 23.3 (Sigounas et al., 2008) (32A1 C)
3.4.1.6 fadedeenening Isdeudr laun nnzindavdsindanay
INANEN FunAMlonsIMInan1az Tsdendigunsandunee win lianunsodszdivuag

[

o 1 < ™ =3 o o 1 =\
1am3 ldedesiairaunsenaiinng Isnfoudigunss (Ana1 125 mEqL)  92ioas1ns
a Aaa Q' d? d! [ = c; 1 Q’ [ A AAa = 9
{@OFINNNIY F1nTzAU TsRsNAEINT 120 mEq/L LWUBATINSA8FINGIDIT080g 25 —
50 (Loh & Verbalis, 2007; Zada et al., 2007) (5291 E, 528U C)
v A ' A A A A v A
3.4.1.7 Ya3e1de9a0n13N1a0A00NHITDVIALADAVDINDULIBIDNUDY
' Y L. Y Yo A A Yo Y 3 o
aouldaued (pituitary apoplexy) MALA N5 IATUSNALALANEADA AT UEIAIUMTUTIAIVE
Y ] v
idoa fiheTsaiiosonvesdeuldauesi ldsumsnaaeulaonszduaonliauss dilen
Miaanenuisanasaaeanialanionridalug azanuadulaiags 019211110 13
Y o v A o dy 1 9 1 [ Y] 9 v A A
185usedsnyuilotonvetnouldauoanaunida LAz AT UUTINTSUNANATYE
(Muthukumar et al., 2008; Rajasekaran et al., 2011; Zhang et al., 2009) (529U E, 52AU D, 52A1 C)
v A 1 a A Y [ Y U o g}
3.4.18 ihdudesnomanaoiuanosdnay laun n15529091
viaoaueaz lvdundadinnudsinomsmnadouauesdnidusosas 10 (Abuabara, 2007)

(5291 D)
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g o A 1 <3 A 9 1
3.4.1.9 0@ eenon1s AN o IvanAlaeAa el laln N1
pituitary apoplexy (BORNAVBIONAY 1OZIAOADONHAINIAA (Ahmed & Semple, 2008;
Popugaev et al., 2011; Puri et al., 2012) (529U E, 5291 E, 52AU E)
v A 1 a .. . 9 1 dy A~
3.4.1.10 Y9901889@0N131NANE hypopituitarism lALLA 1118 30AN]
] d! = 1 dy 9 ] 4 9 1 a 9
YA 1Y FI9INNMIANYINDIUHBILNVIIAITUFIUFUINA1ITDENTT 20 N, 1AATo8A 2.2
a 9 dgl a 9 = 3 Y d‘d cL
YA 20 - 29 W, INATovaz 5.2 wazyuia 30 wu. Iu'll Aadesaz 11.7 Bnnedilreniinissa
Y
youhmaoduoaz lvdurnasvaziidanaznasiiaa In1zanuaulaiag uazgeeiy
v 9
Ao MUV NI hypopituitarism A4191 (Fatemi et al., 2008) (5291 C)
YR dy 1 9 A Y o " W ] = 4
gireievenvesdenldauesinnsumsmidariuInssoimaaziussanls

Yo a o W { 1 a 9 g 1 Y a 1 4 v 1w
Vlﬂi‘]Jﬂ'li”]JizLllu‘]Ji]i]ﬂlaﬂﬁﬁﬂﬂﬁ!ﬂﬂﬂTJ%u‘ﬂiﬂ‘ﬂf’f]u@]\‘ll,ml,!iﬂiﬂ uazmmmmﬁmwmmm

Y
3.4.2 Youuzihdmiumsdsziiunnzunsndouvssdioiiosonvesaonld
[ 1 [ ] = 14 a a [
duosnasiidariuInseomaazilusedluszezingn adsdsziiivnazidisede
9 o 9 d' 4 1 9 9 ]
AMIZUNINFO UV VU Tz aNUazmMIniNvesaes Iuuaenldaneidtlienniiendi
Y
1né%a (Ausiello et al., 2009; Kepron et al., 2010) (529U D, 5201 E) fail
Y
3.42.1 M3lsziuaonoend Usziiuane1nsneszuulsyam
9 [} |- ) =) = [} 1 1w d! Y d‘d [} a
v revasidauazsiinlTeumeuniunouriaa dagireniinzauau laiaganls
1asumsdszidiunn 15 - 30 Wi lu 2 ¥ Tuausn (Atkinson et al., 2007) (520U E) Tagilszidiu
< ¥ Y
MTUBUTU ATUF1BAT LazMInaou InIueInamiiiognal (Barzaghi et al., 2007; Dubuisson
et al., 2007; Gondim et al., 2011; Mestecky, 2010; Zada et al., 2010) (5201 C, 58AU E, 5891 C,
5¥AUE, szau D) Usziiveimsuazeimsuaasveinnzanuaulun: Tnandsuzga laun
1hefswz aauld eudou szauanuidndlasunilas taze1msseuns ey (Kim et
[ 9 s 9 3 [ A [ ] v AAaAa [ 9
al, 2012) (521 C) UALAITUILNNINST oUNITLa uANUTINNBAUMUIeSIFINInY 1N
I Y v aa o 9 A A a a o ] a
Ao 1dsumsitianedis CT 430 MRI iomaunganuAalndnazszydwmiamsine
A ] 1 1 9 [ ] @ 1 ~ 3 dy [ Y a [
1A0ADDNDE1UTIAIULAL INAITTAYI0819NUN1A NatlasUSulnaa UM aNND
NINGINTUAZVITUNVOUADE HUIBIY
] Y
3422 m5issiiunssiveiviasausaaz lvduUnas 91013
91 A o ad A A o A 91 '
dounwdhunernumsiiihvioveunal lnaasne viedunanmsnauiiaievesdilelos
v Y
Anlnd vinaadeninssivenimasaueInaz FUNaIA1INIINTATIIHnede 11 N9

. I ' ' 1 ' o Yq Y A A o
A399 glucose oxidase test 1IUMINTINING Inded1ad1e ua ldunzih v diedudums
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v Y [ [ v
amﬁ’ﬂmﬁ%’wmﬁma@ﬁmmaﬂmﬁ’uwé’d Lﬁmmﬂﬁmm'lumzmmmwwmzmﬁw ’J%ﬁ
= 1A ) (% 1 1 9 a va d‘ =
ﬂﬂ’J'Iﬂ’f)ﬂ"liu"lﬂ’J’E)fﬂ\?ﬂl’f)x‘llﬁﬁ’)ﬁx‘lﬂi')zﬂﬂ'lﬂﬂﬂﬂﬂaﬂﬂﬂTﬁLW@ﬁTﬂQIﬂﬁllﬁgI‘]Jﬁﬁu

4
UDNINUU vjﬂwm%"lﬁ%’ SITRER IR CT, MRI, three-dimensional constructive interference in steady
state (3D-CISS), contrast-enhanced MR cisternography (CE-MRC) 18 Intrathecal and topical
fluorescein technique (Abuabara, 2007; Mantur et al., 2011; Mestecky, 2010; Metha & Oldfield,

Yy 99

2012) (5291 D, 521 D, 5201 E, 52A1 C) NAHAUEN UUTUNUAT NS NeNTuan U891

Y

a A [ . . =
3.4.2.3 Msysziiunnziaeaiuat lva (epistaxis)  Iagdsziiuein

T W

A A= A A A= Y o Ay O ' o
10PANTUDONIINIYN WIDIABANFUINAINOS TUIIINTAINDHYABOIVYNUAIHNIAA
[ 4 4 1 [ ana [
(Mestecky, 2010) (5291 E) uazudsunndive 1igiheldsumsasiaiisnelaomsiaas iy
v a A . A o A A A
S98N19YaALa0AILAd (angiography) INO1150UTINTORNNVIAVOIIADALADALA
(Charalampaki et al., 2009; Nishioka et al., 2007) (32AU C, 32@U E)
3.4.2.4 mM3sziunnznia Taommwizlu 24 — 48 ¥ Tuausnrag
[ Y] a L] ya a a (;y 9 ] 1 [ a 1
Aaanl5Useiiued1lndsa TaslsslulTuatindi-eonod19AT9ATA AAAINAIAIY
Y ' ' Y Y
ansunzaesiladig 1 -2 afeaeTu wandous ludeann 4 — 6 %1 1 Farhminiuazass
AANIUAINNUAUIADALA (arterial  pressure) ANVAUADARAIUNA (central  venous
pressure) LA urinary-serum osmolarity ratio (Chen, White, Sptzler, & Xu, 2011) (5291 C) niou
09/' a g’ a g‘ < a oy ]
nlszilueimsnszmeimieanuidneenduingun Uszlueinmsnnnizeiai wu i
a g‘ o v A @ [ a c; @ < a
14 fdie dmiinans anudedrmMmisanas anuduTariad uaziiladuis) mnwulsuna
Haanzesnuindalndniesentszua s — 16 ansaeiu uazilaanzide adslszuiv
o A 1 I a 1 ] o
Patsdunormiuannalddsuailaanzuin 1dun msldsumsazatenanaoaiond
a LY 3’ A A Y o 3 A
Ysnamnnvaziida n1zihaialudeags nsems lasvenduilaaiz iwonenaungain
A A o aa o = 9 a wvAa = oA
AN LAZIUTUNTINININIZINTANNANIATIININBILUNTANS Taslinaanao 1)
AMUD NI UNZVOITAT1IZAINI 1.005 2) urine osmolality $1191300 mOsm/kg 3) serum
osmolality g4n31 300 mOsm/kg 4) 5zav Tandonlu@oagandn 140 — 145 mEq/L (Cakir, 2010;
Crawford & Harris, 2012; Loh & Verbalis, 2007; Mantur et al., 2011; Mestecky, 2010;
Schreckinger et al., 2012; Zada et al., 2010) (529U D, 52AU D, 52AU E, 52AU D, 5¢AU E, 52A1
o aaj dy 1 A [ [ Y] v Aa 1 Y A Y
D, 52A1 D) Nefinrslszauanuswdolumsquasnuiswiuininesen15ve e ldms
[ I [
quasnyuiulllunumadeadiu

3.42.5 Mslszunng Isasud Tagdsziuniig SIADH - 910

Usuailaaizanas Tmaeuluaead) Tnunmdeuluiaonanad 52AU albumin~ UAY
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hematocrit Un@ (Mestecky, 2010; Upadhyay & Gormley, 2011) (52@U E, 52@U D) ttazilsziiiu
=S c‘ 91 d’d [ =S = 1 1
p1MsueIn e lwdoud Taodientiszau Ta@euludoaninnii 125 mEqg/L 019 liwy
pIMIudaInNAann uanInszau Imdonludonogluszay 120 — 125 mEq/L vzlo1ns
A 9 = A 1 o (% Y =R o A [
aauld oo 191113 00UNTINITIME tazszAANLEdnanldeunlas ninszay
TmAeuludoad nd1 120 mEq/L 019nae1M5Hn Fu 1N§AnA7 (Cakir, 2010; Zada et al,
v v 4‘ a = c; Q'J =KX 9 1
2007) (52U D, 5261 C) plsziiunueinsvedn1g laasudniversnunenadisedlu
= ° = Yy Yo aa o @ 1 3 o ] a A
g TaRenmigunse 1ansqualidielasumsitatonazsny1ed1959A1591UN 90 1o
Hlostiumansznujuuseaoszuulszamavesvosdihe
3.4.2.6 M3UsLUUNIE pituitary apoplexy UsziiuaneImsia
PIMIUAAINNITLUVUTEAMNNIZVOINE pituitary apoplexy 1ALA UIARTHE FULTINUR
o o <3 o 4 2
STAUAINS ANAIAART MINBUTUAAAY ATUAIBALATAY LAZONNIAYDINAWITDYNAT 4
I o Y (] 1 ]
1oz NUNFn 122 pituitary apoplexy V193109 19NUFHIUAIVL18150 1ADUAUDIAD
11219 (Muthukumar et al., 2008; Seuk et al., 2011) (3291 E, 32AU C)
a [~ (Y] 1 (%
A5 ITUNMTNOURULAZAIUA1IA1 1AIAZIDIANAINIAN 1
1% 4 [ a Ya a 1 9 =
dUa11i (Greenman & Stern, 2009) (52A1U D) Tun1123ngan23 1935Msdsziiuaien) 11uaes
a [~ Yy 1 v A [ o Qy A9 A
Tagilsziiumsuounuanms 11d1l1801u11T980 811 Snellen chart 1UHINOANITID HTDUDI
a an - a d' 9 dy
uere Irlme Usziiivaiuaion1 1aeds confrontation tazisziiumsnaou lnavesnduiiogn
a I 4 1 1 [
mlagldnaonallu e Aamanioidlugl 0 wedihelioimsnsiinisdszaiuanusuile
(% [ -4 d’ Yy 9Y v 1 ]
nudnyunnde 1¥diaeldsunisastaugduuuniasgiuaeslsaneruiasne 1 1gu
Humphrey visual field analyzer %30 Goldman perimeter (Rajasekaran et al., 2011; Zada et al.,
2010) (52AU D, 5261 D)
a [ YR v o w A 9) 1
A3lsziiuszauANNIANAIaE AU 1H10991nH1) 18919
Yo v [} d’} A A A dy A
1@5umansenuaesruvdszamaned 15U LipWoaueIIALADA HIBIHBIEDANDIATY (Verma
et al, 2012) (529U E) InUselunueInsAINNg1IN HI0a9den5IAANIE pituitary
A [ Jou A 1 A o 1 v Aaa o A Y
apoplexy M3U3UsTEMAaunndNuUNLazdszauaANUTWRAUNUI8S @I IR ND 1H
A1e185uMIns198ui A CT 130 MRI 0619159091 (Ahmed & Semple, 2008; Dubuisson
et al., 2007; Rajasekaran et al., 2011; Zhang et al., 2009) (529U E, 520U E, 52AU D, 52AU C)
A aa o 9 an A 9 J g’ o @ = <R v A
w303HReen 13AA8350U laun Mz lvdunainsie wazmsaaasnusid@nisvasa

BoALAT 1HIDININUENIN L5AYADAABAANDI 11/aWe AN (Dubuisson et al., 2007) (5271 E)
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3.42.7 M3UsziiunzgeRudueIdNIay 9110 1N1TLAZDINS
[ < 1Y) 1 1 oy 1 1]
ueagldun 114 1hafs e sunse aondia (stiffneck) nszdunszdie uazduimaoauouay ludu
k2 1 1
WAIRIINWIZFOINDBUTUNTITIREN1IZIBERUANEIONAY (Orlando et al., 2007) (52AU C)
a < a
3.4.2.8 M3lsziiunnzvasadenaNeIuaInga Usziuaine1ns
9 v [ 9Y R @ [ [ 1 9
neszulszam 1dun seauanuidandianas exmsnszdunszaie luaunsadhlonim
] v @ s A 1 [
150 leu150Wa 14 (aphasia) tauvgounss tazadsudlszamdasunndive 140 145y
a R o oA A A o A A a A
MIRamINUIFENeguLIariaeaiden 1azi1 CT, MRI W30 MRA eilszildumisniaien
k2 )
N3I0NTANVRAUTDITD TN (Kim et al., 2012; Popugaev et al., 2011; Puri et al., 2012; Verma et
al., 2012) (5291 C, 52AU E, 52AU E, 529U E)
A a a o 4 J Y
3.4.2.9 M3UsziuaNuAalnAveIn1sHatees Inuasuldauea
4 [ o nsal 1 v 1w Y] 4 a 1
NMIZABANBATIVIEAVFDST IuUNInUaRDULazaamda ludlaniusnuaziansanin
1 [ a [l 4 1 Y] 4 Y]
ogluszaudnanie bi memsgqualidihelasuees luunaunuauumun1sSnyI (Chen et
al., 2011; Greenman & Stern, 2009) (3¢9 C, 326U D) Tagmwizdienns1oniin1g pituitary
[ % 4 g}’ 1
apoplexy 123 185 UMINTIVTLAVIOST Iuuiarua 1ALA random cortisol, PRL, FT4, TSH, IGF1,

GH, LH, FSH, Testosterone ({WFA¥18) LA Oestradiol (LWﬁ‘HﬂjQ) (Rajasekaran et al., 2011; Zada

etal., 2010) (52A1 D, 52AU D)

3.4.3 Youuzind s UM Itlea i un LN NFUNEIHIAR TaLn
3.43.1 masthszlannzunsndgeuludihen 1dsunmsidadle7s
. ] ya A = a 9 1 " v Y Aan .
microscope 0814 1NA%A 11999101 ToMANAN1IZUNINFOUFINIINMTHIAARIBTT endoscopic
9 1 A M 3‘ 1 [ v A [] A 9 s
laun azinia mssrvenimasanowaz luduwas avlugsoudeiuanos gapdonms
<3 g [ o @
VU 1o aueIdna taeafian 11a (DeKlotz et al., 2012; Goudakos et al., 2011) (52HU A,
F2A1 A)
[ cL oy J [ [ Y d'
3.4.3.2 msthszlamssivenimaoanowaz lvdundaludihen
Y
T'ldsumsszmeivaeaussuas ludunasvazrida 1uldldmeszurendaniidga uag
91 AN Yo o v o Y 1 v ]
Athei lasumsgasesiidie lviiuvesdihenaz seuuasuTasaaing sellar  AI8n529NVD
9 d' = q‘/ oy U [ [ PR 1 dy
A1lae 1esninmsfnyImumsTvenimaoduowas lvdunaswesdiiemaril (Metha &
Y
Oldfield, 2012; Tamasauskas et al., 2008) (5291 C, 5¢91 C) M3 laaeszunetiviaoauoaas

Y
lydunaanasenszgnaunad (lumbar drain) 2 — 4 JUNaIRIAR LazsZINOIMADANDILAL
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v 9
ludunawlsmm 60 wadoiu  mwsatlesnumssrvenimasauenaz ludundald
(Rabadan et al., 2009) (554U C)

3433 A inmwuzihmsdfiadmasideungihenazquald
9y Aa vAa 1 1 [ 9 o Y d‘ 1 e’/ 1Y
dilennael Qinawediunsiaia Tagnntirinesngayesaynoonniglu 24 ¥ Tuanag

1 v 9
HIRANS 0IUNIMNNIILO YDA nazranAsansdaiynuse vasidaluszezusnras

L o A (% a = o 4
HWIAA 48 ¥ 109 LW@‘]ﬂ’OQﬂHﬂﬁlﬂﬂ!ﬁﬂﬂﬂ"l!ﬂ"lllﬂﬁ (Mestecky, 2010) (5291 E)

v
(4 1

3.4.3.4 mrsqualidiheldsunilesiunnziniia Awavaziida
A o Y 9 [ a Y o Y= [ :‘/ v 1w W
nunasadend laglinfeudumsisulinseiuanuidn ndwntunasiidaiuusnans
qualidiheldsuemn 6 ¥ Tue asihdaaiui 2 Tann 8 42 Tue waznasidaiui 3 Tayn
< o ¥ . & g ° Yy A o

12 47 THaMUIHUAI3 T NBI 713 1781 hydrocortisone 25 1. Fuilugrviiadig Tudienszay
cortisol UnAvaizrdnIzanmsiianda 1dseeaz 50 (Schreckinger et al., 2012) (351 D)

3435 avsquald Idsvergsiuzimedlosiuniziteuaues
@ Y A o 191 v 1w g Y
onia Tasgqualdemavasadeadundiendsidmiluszezinals — 7 U (Han et al,

k4 Y Y

@ @ 5 @ J
2008) (35AU C) MIUVUBYAULNUNTINHIVOUNND
9 o o (% % 9 PR dy [l 9
3.4.4 TouuzdmMIuMITnINzuNI N uvediIeieIenveInaN laanes
A Yo (Y ] =) I a = dy
nlasumsedaru Tnssemeaaziluosd luszezInga daail
a :I 7’ A 1 @ 1w
3.4.4.1 manaeaoend arsudwmndie19die ldsunisiida
o Y A 3 A A ) A o =l Y]
ineueasen lagisangarsenely 24 92 Tud oaauseaulung Inanfsyy aansnany
v v Y
idulszamaves fesiumansznunazifaaiuin wu msnwwenimaoduoas luduna
) = 2 Y A 9 .
azusaaulung TnanAsvege tagmad@entnnveudullszameausd (Atkinson et al., 2007;
Barzaghi et al., 2007) (5201 E, 52A1 C)
v 9
3.4.42 Mmisrvonimaoaueuas ludunas weruagualigie
9
lasumsldmeszineimaoauoas lvdunamgeinszgndunds daldinmsszuieedia
] k4
Hszansnw Wdiheueuinlundsvzge quald 1dsvanlgivziedlosiumsanio
Y ] o 4 [ o 1 o A . Y
2 - 5 3u vin lidszauanudus sunndonsnuiarenstiiAnIs endoscopic HIOHIAALLIU
a . 4‘ ] 9 a A M F2 [
anzTvian (craniotomy)  1WRBONUHNIATIATNUTIY sellar  HI0QATOHTIAIBTAANIY
4
NIUNNY (Abuabara, 2007; Barzaghi et al., 2007; Charalampaki et al., 2009; Gondim et al., 2011;

Han et al., 2008; Rabadan et al., 2009; Senior et al., 2008; Tabaee et al., 2007; TamaSauskas et al.,
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2008) (52A1 D, 58A1 C, 58A1 C, 55A1 C, 55A1 C, 52AU C, 52AU C, 52a1 C, 52A1 C) Gﬁ?uagj
fudnvazgung Inanuazmsnsanveddseandasunnd

3.443 misnyuaeasualva luszezusnarsaualdfiae1dsy
msmuaen lagldfnesgalusesayn 2 — 3 Tu uazquallszauanuswiie1dheldsy

v A

M3TNEI0615IAIU laemIRaa1sNUTIdNevaoadoaLAuNomMAIL11IT85TIVRIaDA
A 9 4 A 1 A ] A M A [
1ADALALLAZgARIIN1INTNMIUNNG 130 lduaaianion1ieiogasesia iiietloanuniaz
@ A o < ! a . . .
anuau lanadwazazsonnorvnamnuun la (Chalarampaki et al., 2009; Nishioka et al.,
2007; Park, Jung, Ahn, Kim, & Kim, 2009; Zada et al., 2010) (328U C, 39AU E, 32AU E, 32AU D)
o A AA Y AYR o a =
3.4.4.4 M3sn¥IMzIa lunsaingirengdndiaansavend
9 YA 31 1 ] 9 I Yo
ANunszrela arslnamheawanunizme uavinldauwnsovenld adsquald 1dsy
A ° P A o =2 A Y 9
A1502A19N N ADARDARTHA 5%Dextrose tNoAITEAY asAenludoaazaMuduI UV
I Aa 1% 1% o
ioaliidulng nazguald 1a5umssnyaens1¥ees lun vasopressin 159 ADH 130 AVP
[ 4
Funs1er Taemslien Dessopressin (1-deamino-8-D-arginine vasopressin: DDAVP: Stimate:
. B £ Y 1 [ = 3 ya ] A A
Minirin) @4a131301n lugdveanuniaayn ersulsemu s1nadulanimisvsenaniavasa
A o v = ' o Y a at A ° ~Aq ¥
wead1  Taslenluvuiaiaz liiiliinanz Tndenludeadiaiuu vuiaenly
Y v
Sutlszmuegluaig 100 - 800 Tulasnsu (uussudszniu 2 - 3 aseasdu) e ldviunmsayn
Y v
Tdva 10 — 40 lulasnsy eld 2 a5y wazenildnaviaeadeadlyvinn2 — 4
o v J A Vg Y o . 4 v 1A o o 4 ey
luTasnsu (14 1 afaseutiali 2 a59) Feszeznams 1den lulismuaaedriuegnudile
1 Y] 4 4 [ 3‘
HARETIBUAZUHNUNITT AV IVOIUNNY Tasfithmueiiosnu1mTonsdugavesai1siii
(Crawford & Harris, 2012; Kristof et al., 2009; Loh & Verbalis, 2007; Schreckinger et al., 2012)
(529U D, 5201 C, 5¢A1 E, 5291 D)
A A Aq Y 1 A o A 9 ' .
g1¥UA U N1FTIWANWNBTABIN1IZIVIA 1ALA carbamazepine
(ileaiun1zdn) uaz chlopropamide (sulfonylurea) Feaziinanu demsneaussveio
9 9
w8 lanesn AVP Tagld carbamazepine 100 — 400 ¥n. SUAL 2 ATY 1AL chlopropamide AT
[y quJ 1 ] PR [ [ A = 9 = A
a¥3 — 5 un/nn. Juaz 1 — 2 a5eua insladueranlumssnyuilesnniinatnaufei
[ Y 1R A Y = 3 = a Aa < = o
duase laun du aauld o1Reu msueativanas adsye anuRalnfveudaden 12
Toduradanaz nazialedumad (Schreckinger et al., 2012) (5261 D) Msquasnudienil
A o a3 Y = [ A 1 a = A 9 o Aa
AT uABIINMIUsEaUANNTINLBIEHINEH NI BN (e Iinsquasnyuna

Uszansamgegaungihe
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3.4.4.5 M3TNEIN1Z IEAgNA1 MINNAINA1IE SIADH $ni1lag
o @ g; [ A < = ° Ao 1 Y
Msdnamsiazivlsemunaaiia vin TyAsud1uusIoa1nI1 120 mEq/L Ad3Qualy
lasuasazaennuidudugefo 3% NaCl nevasaasad1 30 — 40 wa. Aol Tug U
Uszanm 33 ¥ InanTerunnszau Iadeuznd Tusen TsReuduRsunaugunss (fna
= d' Q' [ =S = 1
125 mEg/L) uaziioimsnnszuvdseamilasunias asnuszau Isaouluonodi
<3 o [
59157 4 — 6 mEq/L 11 1 — 2 $7Twausn Tagquald 185 uasazaronnudnduga (3% saline
@ @ g 1 <3 4 o 4
~ 23.4% saline) tazA133z Tamsud luszan Tadonigainedesais uliosanaziliibe
ﬁ’m%’ uledse amgﬂv‘hmﬂ (38071 central pontine myelinolysis (CPM) L@ extrapontine
. ] o a v Y Y o =
myelinolysis 925N INRULBZAIUANEATINT la ldnzan msud lvszau Tadon
[] A < a 1 1 a o [N
Tiimas Idmugasunull nanfieliarsgunu 10 - 12 mEq/L Tu 24 $2Tuausn uaglaimu
18 mEq/L luaeaiuusn (Cakir, 2010; Mestecky, 2010; Upadhyay & Gormley, 2011; Zada et al.,
2007) (52AU D, 591 E, 52AU D, 52A1 C)
1 4
M35AB1NE SIADH @28015 1161 conivaptan F¥400ngNTAIUAT
v v v W = A d? 1 ) [ Yo Y
FUAUAITUVDI ADH  TasRenatind¥uu1nnd1 6 mEqg/L 1w 13 $luandelasven vnld
YUIA 40 mg/day Maviaeadeadaziiy Taden]d 6.3 = 0.7 mEq/L wnl# 80 mg/day N9
= [ A =~ [ 9y = 9y 1 [ a
vasaead vy Ao 9.4 + 0.8 mEq/L tazasithseSawatnafes laun anuaulatia
duaz Twunaideuga (Cakir, 2010; Upadhyay & Gormley, 2011) (5561 D, 5201 D)
' Y
minnan 1z Isasua11nn1Ie CSW - assnelsuaaisilu
A Yy o 4 . Yo A3 I~ o
naoaaona lag 1N ea15a2a18 isotonic saline nauNULaz 1isulszmunasma iWunssnun
NN positive sodium balance (Cakir, 2010) (3 £A1 D)
[ I'd [
3.4.4.6 NMITNYINIE pitvitary  apoplexy  AITTIONUUNNGDE
] [ 1 A Yy Yo " o 1 < o %
meaunazlszauanusavile 143 1asumrmdasgssiasinelu 48 41 Tuenevas
1A 3 A @ YR o A @ Y
WUNAMINOURUAADY 1AL/HTDITAUANNI TNAIanad tieaamMInanUdulszamauss
@ 19 Y a v A 492} = = dy Aa @
Yoenulilfifanansenuaessuvdszamaveunuiy Insusaiutarmsiumenanas
N1A9 (Ahmed & Semple, 2008; Dubisson et al., 2007; Muthukumar et al., 2008; Seuk et al., 2011)
[ [ [ [ Y d‘ 1 a a <3 A A
(5291 E, 5291 E, 5201 E, 521 O) #1)eh hilloimsnailnavesilszammsuounumniol

[

< qs/l ! J a @ @ ' o
pimsandosazeimstiuaiil  unnderiasansnvwuulszaulszaess itz i
' ya =~ = du A A Y9 Yo aa o 3}
pga1ndsa mnwuoimsulasunlasvenissisnuunndiuiiiie 19die Idsumsitenedn
uaziidaedius sy luszezusnaasqualitdile 15y corticosteroid nAMUAWIALNG

o A ~ A A A Y = a A
INHI LW@ﬂQﬁﬂ’l'JZﬁllﬂﬁsll'ﬂﬁigﬂﬂﬂ'ﬁ‘lﬂamﬂu!a@ﬂ Wﬁ@iuﬂiﬂ!“ﬂ@ﬂjﬂﬂigﬂﬂqﬂanﬂuiaﬂﬁ
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Y <

lined szauanuidndianas Msueuiuanas LazAIUAIEAIALAIBENTUITIAITYUA TR

L1l

U @ o w 14 1 1 .
Aihelasumstiadeaifesoon Taedilaed1nainas1i hydrocortisone 100 — 200 1N, RANIS

= o (% as/’ Y 1 o 9 1 [ d’ A o A
naoaean uaznasnniuli 2 — 4 un. et lus Tredlinoiioaneviaadonnl 13e 50
M) ~ Y, A o o Pz A A A P, A
—100 ¥n. NN 6 ¥ T3 RANUNAWHYAINIIVTEAVFDT luuTwdon nTennsanlnlusien
serum cortisol 09.00 1. #1131 500 nmol/l (Rajasekaran et al., 2011) (5291 D)
3.4.4.7 M3SnuInMzeRudueIdnay asqualifihelasuen
URFIULAMUHUMITIY HazATIIARUYNNRANUMINZaNRD sz Iagumnuaz AN Fes
ﬂlﬂdﬁjﬂ]ﬁllmlazi”lﬁl (Barzaghi et al., 2007; Orlando et al., 2007; Rabadan et al., 2009) (5291 C,
1 v Y
52AU C, 52AU C) naslinnzieduauosdnausunamintvenimasauewas ludunas
4 a [ ! 31 1 [ @ 1
18 uwndorainsansnuilagnisldaeszuieimasaueanaz ludundaniayeanoed
(ventriculoperitoneal shunt) (Han et al., 2008) (3281 C)
o <3 o [
3448  MITNYINILHADAARAANBINANTI UNNININMTTAEN
9 o aa o 9 = R v A Y . A . =
WiouAUMInsILIRIAIIMIAATTNUSIT Taelvien papavarine %39 verapamil RANN
MaoAI0ALAT WEIVIANITAUAINNTZAUANNAY TaAA WK AN triple-H therapy (hypertension,
] o I
hypervolemia (8¢ hemodilution) @uasl,ﬁ’"lﬁ’i 1 calcium channel blockers N4viaaa@aART 1l
[ v Y 1
NATUIU 48 — 72 2 TemuuRumMIsne snuauaadisitlestunnzuiai e lvvaos
A = = = A dy dy A Y A .
ealimsvensuaziims lnadeunen liideaiiogeaues Idiieane (Kim et al., 2012; Puri et
al, 2012) (520U C, 52AUE) lusefnannbeoiuanessnaunrsqualidieldsve
YRFIUEMULHUMITTAE (Popugaey et al., 2011) (3¢A1 E)
[ o 4 a a 4 o 1
3.4.4.9 MITAYINMITHALES luuAalnd unnden limssauisu
[ 2 2 F4
Ta1d gamma knife surgery vidarmdalusien hisusodaiiesennaiavua a1u1ssivan
) o { a a o a a
Msviasans luununialndaela (Hofstetter et al, 2011) (52AU C) wenu1adaamlsziiy
[ o [
9ININNTTVVYTEaMaLILALF0T LuU (Ausiello et al., 2009; Kepron et al., 2010) (5¢AU D,
o ' o o % A % o P Y o
52AU E) dIUMIINEINTHAIE0s INUanaIniov1ados luu Sn1Aems 11803 luunauny
Yy XY o [ 1 . . [ Y
arsqualidile1dsuees luunaunuauunauNIsSNY1 19U hypocortisolism ~ $n11Tasln
4 v 4 1
hydrocortisone 130 glucocorticoid  nauNUiietlostunIsvIAges luudeunuinla uae
hypothyroidism S laeld levothyroxine NAUNU (Ahmed & Semple, 2008; Chen et al., 2011;
Nakao & Itakura, 2011) (52AU E, 5291 C, 521 C)
Y 1
3.4.5 YouuzihdmsumsnennagiheiiosenvesaonldauesIdsumsniida

[

] = J a =\ dy
Wu Inssomaasiuooa luszozInga Al
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- asdsziiudyanadniazoimIiniszuulssamedaaingye
Q'J 1 d' A (% 9 (% | -Y Y
NN 1 -2 $2 19 auneImszainnieasadsninanzunsngeunadriaa Iasmmzgie
< 4 a g
pituitary apoplexy LALHADALADATUDINALNTI 1HDIINDIVUNANITABYDULOTUDIATNIN
(Mestecky, 2010; Verma et al., 2012) (320U E, 52AU E)
[ a A gl A A 1 Jya
-sithszdamsinadensendvsoaussviaaoasd1alndsaly
FeNaoaRoALAIRNIIAIeYUZHIAR (Park et al., 2009) (5341 E)
o a A Y A Y = 2
-aathszlaimsinadensenldveudeuaussgindeunaulu
9 A 1 3‘ U @ [ 1 [ [ = 1 A Y
Athenldmeszneimasauenas ludundinisgesnszqnaurduaz lanlureutody
#1404 (Menon, Bahuleyan, & Nair, 2009) (3 21 E)
-sithszTannzunsndeundans lanvienievaataluraea
A o qYa A A 9 9 v Ao &y Yo ¥ g A A D,
oauas nszervi ldinaauaea 1d dihenquildndudedlasvendunaadonriondu
[~ [ v 1w [ a 1 1 4
msudeiveuaen JmsthszTudeasenrawiidnedeIndganazenuIunngud (Park
etal., 2009) (52A1 E)
a < A Y dy
- aslszdumsveudu aaeal manaou lvanamilogna
a L] Ja o‘/ d’d [ a a d'd?
Tasilsziivednalnagaluy 24 $Tuausn luseninrzanuanlanaganisdssludyunn
A A Y =\ ~ a 9 A A B
15 — 30 Wi el e191NIAINAITUILINUAIBIATEANBNINTFIY (Atkison et al,, 2007;
Muthukumar et al., 2008; Rajasekaran et al., 2011) (529U E, 5291 E, 529U D)
- aaeuilsziuvazithszSamsinanzunsndeundanIdave
91 ] ya 9 3 1 A o a = 9 [
dilenniteedislndda niounsdszaunnuswilonuanavnimndn laun dszam
[ d o 4 v Aa 1 9 A Y 9 (]
Aagunnd Inyuwnd uaziininesen 15ve e linsguadilieedunseungunnizuy
(Rajasekaran et al., 2011; Zada et al., 2010) (52@U D, 3¥A1 D)
Y o o Y1 M oy v 1 v o 4
- Indwugrigiissamsdaignus e vasidadiaivinsn tag
Y o Y o A 1 A [ o g} 1 o o A
WuhdResigaresaynosnios tietlosnumsiivenimasavewas ludunduaziion
A a1 (Mestecky, 2010) (5261 E)
- quaszauanuaulariavesdiheliegluszauilnd Tavaailede
Y ! = A ' A W s A 9 o a A
NIZAY 15U ANNAVYIA HTelszauanusutenuuwndme lveraannuau latia 1o
ot uioneenadrIda (Atkison et al., 2007) (5261 E)
-quasnuszauanuaulaialiegluszaugeauunumssnelu
A A < A Y = A dy d" A =
Nl zvasadeaayedrani g e lvms lvafewdea liideudiowoausauiioans 1in
[ a o' d o 4 1
nuAMzANNAU lafiadndT 181NN g URNe 3 WM U INaUA 1y (Popugaev et al., 2011;

Puri et al., 2012) (5291 E, 52AU E)
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- Atz Tanzininedalndsa lasmmzdihefiiridaniy
14 sublabial ({1090 INNUSATIMTAANIZINTAGINTINITAIAARY transnasal Taetiudin
Wnarmnsiuih-oonediunsenia mauiiamizoonnnnii 250 ua. devaTue Aadu
2 — 3 T msdwms et uveudsanazlaain: anwaiesumizvesilaang uay
Taaeuludon (Schreckinger et al., 2012; Zada et al., 2010) (5291 D, 5291 D)

- quadaazAnaunansINeIRel§iian1s 1aun complete blood

count (CBC), serum urea, serum creatinine, serum electrolyte, serum osmolality, urine osmolality

v ]
=2 A

[ = d‘ = a a . (%
NnNIU Y300V UNONIMTHALNA (Rajasekaran et al., 2011) (521 D)

- msquagilen Idsumssnu Taems ldasazareanududuga
nvaeaeadl lastmuasasimsliaisazaioedagnAs sl udIAIHUNISIBT Wi oy
09/’ Y] = ~ a 42’ 1 ya a Y = A 1 Y o
nuthszgdinng Imfengenornnaiuedelndde Tasaaauszaulmfonlwasasdiariosiu

o A a Y o YR o A =<

az 2 aswazlsziiueimsvesn 1z ImAouga laun szauanuidndnlasunilas Fuaq uaz
¥ (Cakir, 2010) (321 D)

-mnlszunue 1M IRl nANIBIAAAIZUNINFBUAITIIEIIY

v A Y 1 A Yy Yo aa [ A [ 1 <
uwndnud wiowszauanusiuiolidiheldsumsasiaidinenToidnod19sansa
(Ahmed & Semple, 2008; Atkison et al., 2007; Menon et al., 2009; Mestecky, 2010) (3A1 E,
520U E, 5¢AU E, 5291 E)
Y

-a23Ie I MZUNI NF o UL TAYINIZIVITA 19U A1 UAY
HAZUYMNETNYIN1IZ SIADH 15U Central pontine myelinolysis (Mestecky, 2010) (521 E)

- asdeaedoyanednumidaninszau Tmfeuraeidanaznig

quaunweualurediensuquasoninnedilieInga (Cakir, 2010) (391 D)
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UNN 4

=X Y
a;ﬂwamiﬂnmuazmamummz

=
agilwamsann
Y
iiosonvesaenlAaued (Pititary tumor) wuludihedlngidosas 10 - 15 ves
k2 9
iosenauesnviue daulvanulurieeiy 40 — 60 1 (Hickey, 2009; Mestecky, 2010) 13
[ [ 491 1 9 A [ Y [ 19 Y Yo
Snvianveuilesenvesnonldduesnenismida nazdiulvasosaz 90 diheldsuns
T W ' = J o v A o = 1w A Y a
Midar i Inssomeaaziuosa dagtiuimsiauunalulagmsidaie Iiinananszny
9 1 9 ~ =3 1 < [ Y ]
uazAMZUNINFo Az Uz aINloeNge uanI0e13 1T NMINTINUN1IZUNTNFOUNET
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N¥FeULALann) aoandednum ANy lua1elssna sanunzunsndeuiseay 5.2 —
36.4 (Barzaghi et al., 2007; Charalampaki et al., 2009; Gondim et al., 2010; Gondim et al., 2011;
Y
Nakao & Itakura, 2011) TasnzunsndeuluszezIngailszneudls msiiadenssndt M3
o g' J o @ < o ..
Frveaimasaueauay ludunas vasaldenaNedrani g taean a1 1Ma 713 pituitary
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nmsquagiheiiesenvesnonldauenasidaluszezingalinnuddguay
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azluesaluszezinganaseunqu Ianuamizao lsauaziluiuasgiueesenns dawali
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dawaideriteaeszunlssamavesvesdie danurvsauladnui lasnissansin nnew
o d a v A A 9 A [ 9 FYR
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Usznoudie Blackwell, CINAHL, MDConsult, OVID, ProQuest, Pubmed, ScienceDirect,
SpringerLink, Wiley, SAGE Publications, The Cochrane libraly, Nawanm! nsanedenisidanies

aay £ 9 Hq ¥ . . a ¥ a y aay
warefinlaignAasgudoyan 1y Guidelines 910 Aawana!l nsansdenisidanlaananafinla
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anNAadgYIn Reference list LA UAUAIGND TﬂElﬁ‘]_lﬂuﬂaﬂi"ﬂﬁ/]ulﬂ'i‘]Jﬂ"li@]WﬂJ‘WLWflL!WﬁTN

4 o o

M Insuazmydangy il Ao, 2007 — 2013 Tagldnangruusalszsntnnszan M
d 1ﬁﬂgﬁ1%’1umsﬁuﬁ'uﬁa pituitary tumor patients, postoperative transsphenoidal complication
management, postoperative transsphenoidal complication care, complication, consciousness,
outcome, Glasgow coma scale, increase intracranial pressure, visual loss, diabetes insipidus,
syndrome of inappropriate antidiuretic hormone WNAN13 a uﬁ'u“lf?fwé’ﬂg TS 3%’ﬂﬁﬁwm 50
504 UsgnouAIenangIUIZAY A $1uIU 2 1589 357D C §11191 25 1599 557U D $1149% 10
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A LY 1

F4
U ' o I
anzunindoudihoiiosonvesaonldanesn ldsumsmiidaniuInssemaaziluosd lu
a 9 a U [ d' 1 a 9 a
sz Usznoudlemsdsziiuiatedosdenisinaaizunindey nslseiiiy
Y
anzunsndeu miflestumafanizunindon mssnywazmsnenadieiiesenved

1 9 A 9 [ dy
aoulaaueInuN1IZUNTNFOU A9

1. Yauuzthdmsunsisziiuiladeidesdenisinaniizunsndeundniga
Y v
nwuilatedusiauazdnyuzyouiloten anyazdiuyana N1z 15ATI MITNET 019
Yo @ A [l A A A 1 a 9 1 o dy
1851 tazszaumnanus lwden INANWFEMDMINANIZUNT NEDUAI Ad1)
A tﬂy 9 1 A 2 dy a
1.1 siauazvuIaveudeten gilrenitluiesonsiia  ACTH-
secreting adenomas 401¥ giant adenomas fnzﬁmmL?fmssi@mﬁLﬁﬂmammiﬂcﬁ'auuazmmnwa
9 [ 9 v
ANHAINIARFININTID90NHTIADUY (Aulinas et al., 2012; Barzaghi et al., 2007) tHoonidu
' P 4 L S ~ a y
Augudnain 3 o dulluaziosenvina 10 avsy. IulliTomaAanzunsndou
' 9
NNAY 4.8 (MUAT 6.3 WANAIRY (Hofstetter et al., 2012)

v

v v Y
12 fadedeenenssirveaiviasausaaz ludunaIvaInIde

] Y '
= o

3 9
dihennsefiidaiiosenvesrenldauesdrudssaenissrvenimaoavenas ludu

N84 (Abuabara, 2007) duilasedus Nadssivlaun
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k4
- 111099N¥UA non- functioning adenomas, GH-secreting

[ 1 Y
adenomas, macroadenomas b9 giant adenomas lanudesanemsveniviaeaueay lvdu
Y 1
WaIgINI U0 YWUADY (Barzaghi et al., 2007; Han et al., 2008)

[

dy tﬂ‘d = = 1o =
- HBNBNNY mgmzmumuazmemw'lwmmmw

v J Y Y
ANuFsIADMI 1o maoauoaz ludunasgalu (Han et al., 2008; Senior et al., 2008)
L A A A =
- 1ilegennvens 11 suprasellar 159 parasellar 9&UA IV
H ' 4
TSUNUAUY 8.08 1911 (Gondim et al., 2011; Mehta & Oldfield, 2012)
Y I o v A Ao w T v~ A
- amzoruduilatadesndidy Tasaastinianien
Q' ::21 a [ 1 Q' d' 1 v Y d’ 1w oA
WNAUNNA 5 A lanSusomstuuasIzmuaNudes 1.61 1 uazadsithse Tadihenaaasil
¥I@aMeNINNI 30 D lanT a1 19unsee191nd%a (Dlouhy et al., 2012)
19 A A 9 = ) g’ 1
- nquAIeNleIgmasosIz NIV NIIMADANBY
o o ' T oAa = a
uaz”léuauwaqqqmmqwumqmaﬂnm (42.9, 54.6 1)) (Dlouhy et al., 2012)
VR d’d o'.l c;y 1 [ [
- dihedimssvenivideauoanaz ludundivas
[ ' v 1 '
Hida audesaenisirvenhvasdueuaz lvdundsnasiidaageniingui luiin1ssm
5.66 1N (Dlouhy et al., 2012; Han et al., 2008)
o v A 1 <3 v 1w 9 1 1 =
1.3 Yadadesnomsuouiuanainadiign laun e1gunnii 65 1
Y A v
(Ho3nTia non-functioning adenomas Lﬁmaﬂﬁwumimyﬂm 40 WY. (giant adenomas) LY
<3 1 Y
NMINDAUNUAANNDUNINA (Barzaghi et al., 2007)
o v A 1 a A 2’ Y 1 tﬂy 1 [
1.4 hseidesnonsinadonsondt ldun iesenvuialuainii 10
v 2
Wy, Anzanuau ladagaimsmuauioudiaa l1Ua tazmIaaFonasrifa (Atkinson et al.,
2007; Hofstetter et al., 2012; Kepron et al., 2010; Nakao & Itakura, 2011)
v v Y
1.5 fladadesdemstianiiziuida laua mssivestiiaeaues
uaz lvdundevaziiaa uazszay Ix@ouigand 145 mE/L 1u 5 Juusnrdaridasgiian
1<
Tiiflunnzniauuuas Idgedeiesas 23.3 (Sigounas et al., 2008)
o v A 1 = ; Y 1 A v 1w
1.6 fadaideenon1iz Iodeudt laun zwidanasidauazine
WA Funanaelionsimananaz ludeudisuusaindunare vin ldansolsziiiuiag
o Y 1 3 o A 2 o o ' A o
dams ldegsiairsunsgnalinne Tanfeoudigunss (An11 125 mBq/L)  92i0a51Ms
A aa A 2 & o a ° ' A o A Aa = Y
@OFINNVIY FIHINTAD TxAaNda 1N 120 mEg/L 32WUBATIMIIAEFINGIDIT0IAE 25 —

50 (Loh & Verbalis, 2007; Zada et al., 2007)
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o v A ' A A A A P L
1.7 19381F8960n151109ADONHTDUIAAOAVDINOUITIBIDNYDY
' ] Lo Y Yo A A Yo 9 3 o
Ao lAauoa (pituitary apoplexy) laun ms'lasumnazareauaon mslasuendunsuiam
Y v v
youana Aihelsadivsenvesaenlaauesi lasumsnaaoulaenszquaonldaues dilen
iidaemulisaaoadonialonoirida lng nizanuauladage N1IZMIY M3

Y v v A o dy 1 9 1 [ 9 v A A
1d5use@inyuilosonvosaouldaduoanounidn uazns lasunsInszunnNATYe
(Muthukumar et al., 2008; Rajasekaran et al., 2011; Zhang et al., 2009)

[y [ A 1 a A Y [ Y Aa o 3’

1.8 aduidsanemanagauaueisnay A1enin13siveiin
nasauetaz ludunaalinnudeadosas 10 (Abuabara, 2007)

v A 1 < A Y L.

1.9 fadedessonsrans wosnaoadonaued 1ALN NI pituitary
apoplexy [0ORNANDISNIAL 11AZIADADONUAINIAA (Ahmed & Semple, 2008; Popugaev et al.,
2011; Puri et al., 2012)

o v A 1 a .. R ) 1 dy A
1.10 Yade1de9@0n151AAN1I2 hypopituitarism 1ALA 1iosoniiivig
= = R Y 4 9 ' a 9
Tvig) Fa91nMsAnEINUINTRIONVNATURIUFUINENTT08NI1 20 NN, INATBEAZ 2.2 YUIA
a 9 2 a vy AT Ao o o
20 - 29 wu. tinferay 5.2 wazayuia 30 uu. ¥u 'l iafesay 11.7 Bnnefilenimssvei
vaoduowaz lvdunasvazimdanaznasda in1nzanuaulaiage uazgeogdeno
Y
M3NUeYIN1IY hypopituitarism a19 (Fatemi et al., 2008)
YN dy 1 9 ~ Y o [ Y] 1 =1 o
gireiieenvesdenldauesinsumsmidariuinsiemaaziusgdnls

v Y )
Ta5unsdsziiuiladedeenonsnan 1IN AFOUAUALTATY LAZAAMNINADILDINAIHIAA

Y o o [ Aa 9 X dy [l 9 o
2. Jouuzihdmiumadsziiunmzunsndgoudiheiiotenvessonlaauena
[ -] 1 = o a a @ 9
idanu Inssomaasiluesd luszozinga adsdsziivtazidiseJanizunsndeuves
o { o 1 1 (] a .
sruulszamuazmsiitivesses lnuaenldauedilennitoedislndde (Ausiello et
Y
al., 2009; Kepron et al., 2010) faid
Y
2.1 Mmstlsziiuaeanond Usziiuane1nmsnassuulszamnues
Y v 1w ) =l = [ 1 (Y £ 9 Aa [ a I
AthenasidanazihunlSeuisununeurda dedieninzanuaulaiagnds lasy
a = o . a [~}
msdszidiunn 15— 30 Wi lu 2 2 Tuasn (Atkinson et al., 2007) Tagiszidumsnounu a1
[ F2
oA wazmsmaou Inaveandwiiiognai (Barzaghi et al, 2007; Dubuisson et al., 2007;
Gondim et al., 2011; Mestecky, 2010; Zada et al., 2010) 5 LIUUDINTUALDINITUAAIVDINIIL

o Yy : Y o Y= o {
anuaulung Tvandsbzge 1dun daadsve aan’ld oudou szauanuidnandasuuila

]
! . 4 s Y o
HUAZDINITDBULIIVDILVUYY (Kim et al., 2012) !,l,azﬂ’Jil,l.i]QLLW“I/]EJW‘J’E]&JTN‘]J?%?HW\’JW
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[

1 A 1Y 1 v AaAaAa Yy Yo aa v Y A d‘
saidenunideseditenelndilae 1dsumsidenedis CT  wie MRI oM 1dtnaAL
Y Y
Anlnauazszydumiimsinadonsenodiussaiunaz 1nnssny106199UN97 Naiiaag
U5uIARan NN AU UNS NN TUAZ LT UNVDAA DS HUIBU
v Y
22 msisziiunsiivedivasausduaz ludurds 910015
91 A [ =\ 3’ A A o A oy YA 1
aoumwdthunernumsihvioveunal Inaasne niedunansnaumiaievesdileios
v Y
Anlnd vinaadeninssivenimasausaz MAUNEIA1TIINTATIIHInede 11 113

' 3 o o o q Yq Y A o A
A399 glucose oxidase test [JUNTATIINING TAdRE 1910 g Tinuzih In ldlumssuduine

[
ad A

v Y ' [
31/!5]ﬁﬂﬂTi%’)"Ui’)x‘lﬁTﬂﬁ@ﬁN@QLLﬁShlﬂlqu}UWéjﬁ Lﬁf’)ﬁﬁ]"lﬂﬁﬂ?TNhlﬁllﬁSﬂ'J”INﬁIWTSLin%ﬁNﬁT 9N
= = o w 1 1 9 a wvAa d‘ = 3
ﬂﬂ')"lﬂﬂﬂTiu1@]'J@ﬂN‘U@ﬂLﬁa3ﬁﬂ@]ﬁ’Ji]TlN‘H'E)Q‘]JQ‘]J@]ﬂTiLW@WTﬂgiﬂﬁllazjﬂiﬁu HUDNITNUU
é}ﬂ’wmi}hl@g{% VAN CT, MRI, three-dimensional constructive interference in steady state (3D-
CISS), contrast-enhanced MR cisternography (CE-MRC) i8¢ Intrathecal and topical fluorescein

Y Y
technique (Abuabara, 2007; Mantur et al., 2011; Mestecky, 2010; Metha & Oldfield, 2012) N9l
Y
YUOGAUUTUNUAZNTNYINTVOIH UG
a A o i . a A A
2.3 msdsziiunnziaeasuatlva (epistaxis) Taedsziiuainaean
= A A A = Y o ANy o ' v 1w
FUDDNITNIYN ﬂﬁ@m@ﬂ‘ﬂ%i@1ﬂl?ﬂﬂ'€)“]51u'i1ﬂﬂilW'lﬂ@%’Qﬂ‘]f@\ﬁ]ﬂ;Jjﬂ“l’iaﬁPﬂﬁﬂ (Mestecky,

9 s A Yy Yo aa o = R v A A
2010) !LagllﬁNLLWﬂEJLWfJGlWZj‘ﬂ')flhlﬂﬁ'ﬂﬂ']ﬁﬁi')ﬁ]'J“Llﬁ]ﬂ81@Uﬂ?iﬂﬂﬁ'ﬁ‘ﬂﬂi\?ﬁﬂ'lﬁﬂaﬂﬂlﬁ@ﬂllﬂ\?
(angiography) INOW13085I1TORNVIAVDINABAIABALAY (Charalampaki et al., 2009; Nishioka
et al., 2007)

A A o v 1o
2.4 Mmsdsziiunnziunia laaanzlu 24 - 48 ¥ luasnnasriang
Y
ﬂ?ﬁﬂigmuﬂﬂ']\ﬂﬂé}ﬂfﬂ TﬂﬂﬂigLilu‘]_lSMTNﬁTL‘fJ}W-ﬂ@ﬂﬂﬂNLﬂﬁﬂﬂgﬂ ﬂﬂﬂWﬂJﬂ"lﬂ'J'liJﬂ'Nfﬁ'lLW']%
Y ' ' v v
yosilaanz 1 - 2 asaelu wamndous ludeann 4 — 6 ¥ Tue Fuhminiuazasa Aaa e
ANMUAUADALAY (arterial pressure) ANUAUADASIFAIUNA (central venous pressure) Lag
Y
urinary-serum osmolarity ratio (Chen, White, Sptzler, & Xu, 2011) wfounalsziiiverns
3’ A 9 =2 a 3’ < a 3’ 1 AN Y a Y
ﬂﬁgﬁ"IfJ‘L!Tﬂii’)ﬂfﬂﬂ\lzﬁﬂi’)ﬂ”lﬂﬁl‘ﬂuﬂﬂuc] ‘]Ji&llu@TﬂTﬁinﬂﬂTJ%ﬂﬂﬂuT LYY lllléll WNILLTN
g} o v A o Y A o Y] < a
HINUNAOA ﬂﬂ?ﬂﬁﬂ@]jﬂﬁﬁu\iﬁﬂaﬂ ﬂ?]ﬂﬂﬂiﬁﬂ@]@n uazmglméfmi:} W"IﬂWTJ‘]JSﬂJ”Iﬂ!{IﬁﬁT)S
a a A a 1 7 A A a U 2 4‘ d‘
ponuINHaYnArisoeenlszuim 8 — 16 ansaedu tazilaanzuaa adsUsziuiledeoun
I Aa 1 Y] ) a
ortluaunaldUsmailaazun 1dun msldsuasazaenianasaidoadidlSuamn
" J A A Yo o A A
VUSHIAA m’;:‘tﬂmahmamp Wi@ﬂ'lihlﬂiﬂﬂ'lsllﬂ‘ﬂﬁﬁ'ng LW@LLEJﬂﬁ'ILWﬂi]'Iﬂﬂ'I'J%!“U'ﬁ]ﬂ

A [ aa [ A Y a va =1 A
Llagﬂuﬂuﬂﬁ’lu%ilEJﬂ’l’JZL‘]Jﬁ]@i]'lﬂWﬁﬂ1iG]i’Ji]1/]'l\11’f@\1‘]J§]’U@]ﬂ'li T@ﬂmﬂmmm 1) AN

2299 un1zveetlad@1Iz@1nd1 1.005 2) urine osmolality $10791300 mOsm/kg 3) serum
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osmolality §4131 300 mOsm/kg 4) 5A1 TaAeyluaeaganI1 140 — 145 mEq/L (Cakir, 2010;
Crawford & Harris, 2012; Loh & Verbalis, 2007; Mantur et al., 2011; Mestecky, 2010;
k4 v
Schreckinger et al., 2012; Zada et al.,, 2010) ﬁqﬁmiﬂizmuﬂmmmﬁ@iumﬁ@uaﬁ”ﬂm
1 % v A [ 9 A 9 [ 3 = [
sawnuinimeasn 13me e ldmsauasnuuiluldluwumadendu
2.5 mytsziun1ng laaeud Tasdseiiunie SIADH 9101500
Haanzanas Twdeuluaead Tnunadenludenanad 52@1 albumin 118 hematocrit 1na
(Mestecky, 2010; Upadhyay & Gormley, 2011) ttazsziiueinmsvosn1iz Imdond1 Taodilae
AseauTmasulu@eanInndl 125 mEgL 012 Linue1msuananenaln  Lannseay
TmReonluwdoasgluszay 120 — 125 mEq/L szlioimsnauld 013eu 1ipe1m1s souns g
] [ YR Y d' Y = A :; 1 a
UM wagszauaNuiandlasunlas mnseaulywnenlu@eadind 120 mEq/L 91909
[ = 1928 o . A a =\
21M3%n B 1U§ANAY (Cakir, 2010; Zada et al., 2007) tHolszilunueINMIVRINIE TARoN
o w =2 g 1 = o =2 Yy Yo aa o
Amtueranuenedieogluniz Tmdsudigunss 3earsqualifie1dsumsidedonas
o (] S o 1 A A Y] 1 X
Snm1eg1esa5TuNd iietlesiunansenuguusiseszuulszamanevesdie
2.6 M3U521UNE pitvitary apoplexy UseUINDINTUAZDINT
HAAININT VDU SLAMMNIZYDINTIL pituitary apoplexy aln UIARTHEULTINUR 52AL
YR o 3 o Y & 2 g
ANFANAIAAAI NTVBARUAAAI ATUAIBAUALAT HAZDUWINUBINAMTHOGNAT FaTly
1 Y
9IMINNIZNUIFNI pituitary apoplexy UINTIHDNNUTUTUAVEIONTD IO UTUDIADILES
(Muthukumar et al., 2008; Seuk et al., 2011)
a =4 [Y] 1 [}
25U UNITNOUHULAZAIUF 18R IAUAZIDIANAIHNIAN |
Y] 4 a ya a 1 9 =
dUa ¥ (Greenman &  Stern, 2009) 1uA1EINANITIFITNMTUTLUO D19A8e Tag
= = VY 1 v A 1 o Qy A9 A
YsuNs N U UINNIT 1A 2801U%1T980 91U Snellen  chart  HUHIUDHNTID HIONDI
a ag . a A Y dy
g linie dsziivauaen1aeds confrontation tazilsziiumsadon lvivesndmiiogn
a I 4 1 { [
aTaglinaonalillu 6 Aemansedugl H Wedihelioimsnsinislszauanusuile
v o s A VY Yo ' 1
nuanyuwndme 1A lasunisasrvaugduuuniasgiuveslsaneruiane l igu
Humphrey visual field analyzer %38 Goldman perimeter (Rajasekaran et al., 2011; Zada et al.,
2010)
a [ Y =R o o w A PR
aslsziliuszauanuianduasfawyuyl 11e91ngileeis
Yo ! ! L A A A & A
1dsumansznuaeszUsTaMaNe 15y (HodpaueIvIAAen YTBIHBIHRANDINY (Verma
et al, 2012) ¥1AUTLTUNVOINTAINNAIINNTOAITUNIE pituitary apoplexy AITUIS

'
A a (% =

[ Jd o 1 [ ] [ Y Y Yo
Uszamdasunndiuiivazdszauanusivionuniiesd@idnome 19410145003
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A5298UUAIY CT 1159 MRI 9619159891 (Ahmed & Semple, 2008; Dubuisson et al., 2007;
. A aAaa [ 9 deﬂ' 9 J oy
Rajasekaran et al., 2011; Zhang et al., 2009) NI9IUINBLEN 13AAI83T0U laun N3zl
FUNDIATIV HATMIAATITNVSIANHADADALAY 1NDININUENIIN TTAYADAID AT DY

TaJaweauan (Dubuisson et al., 2007)

2.7 M3Uszidiun1zBo R uANDIO NIEY 91N0INITUAZDINTUTAT

[ 3 I [ 1 g} ] [
1aun 114 11efsug sunse Aouia (stiff neck) nIzdunsyaie wazduimaoauowas ludu
9 ) 1
WMz BUT UM IHIReN 1R NN NIEY (Orlando et al., 2007)
a 3 a
2.8 MIUTzHUAMZHaDARDAANBINAINTA 1521UINBINITNA
9 [ [ Y R [ [ 1 [ 9

szuvidszan laun szauanuidnatanas eimanssdunszdrs ldansadilenim

' Y . ' Y o s A YY1 Vo
W?E]]lhﬁWMﬁﬂW”@]lﬂ (aphas1a) LUHVTIDDULLIN uazﬂ’mmﬂi:amﬁaﬂuwmgﬁaiw@ﬂaa"lmu

v A A

MIRamsNUId@NeguuIarasaden tazi1 CT, MRI W30 MRA ieilszidumisniaien

Y
A

N50MIA0VOUHBIB AN (Kim et al., 2012; Popugaev et al., 2011; Puri et al., 2012; Verma et

al., 2012)
a a a o o 1 9

2.9 M3lsziuanyialnfveinisndsess luudouldaued 310

4 ] o Qs: 1 v 1w % o a 1 [

MIZIAANBATINTZADFDS luunanuanoutaznasiaa ludlaniusnuaz insuiiied

% a 1 4 1 [ o [
Tuszaunanie li ioqualiiile 1d5uees TuunaunuawuruNs5NE1 (Chen et al., 2011;
Greenman & Stern, 2009) Tagmnw1zA12eMn31891n122 pituitary apoplexy A3 IATUNITATIY
[ o 3 1
5YAV803 IUUNHNA 1A1A random cortisol, PRL, FT4, TSH, IGF1, GH, LH, FSH, Testosterone

(NAB19) tiae Oestradiol (!,Wﬂﬁﬁjd) (Rajasekaran et al., 2011; Zada et al., 2010)

9y o o o o 9 v 1w Y
3. GIJ@LLuzmmmumiﬁmﬂumammsﬂmﬂuwmmﬁﬂ ulﬂ!!,ﬂ

v 9 9 A Yo " v Y Aan
3.1 ﬂ'Jﬁng'lﬁg'JQﬂ'l'nglﬂﬁﬂﬁlfﬂuclulﬂ‘]J'Jﬂ‘Vlllﬂi‘]Jﬂ']ﬁW'lﬂﬂﬂ'JfJ'J‘ﬁ

microscope 9819 1NAFA 111099107 TomMaAan1IZUNINFOUFINIINTHIRAAIGTT endoscopic

A Y

3 9
Taun nzinda mssvenimaeauewas ludunds Tavlugesdeuaves gapudons

L)

3 4 [ o
oAU (HpaueId NaL 1ieaf a1 1va (DeKlotz et al., 2012; Goudakos et al., 2011)
[ Y v
3.2 msthszfimsswenimdoduewas ludunasludilon luld

[ oy 1 [ (% T W 1 9 1 (% T W Y d'
Sumsszuerimasaueaz lvdundwuzide li'ldldameszviondsinda uazdilen

Yo o ¥ ™ R ' ) Y Y
1a5unmsgasessidareluduvesdilonazsounasyTnseds e sellar  Arenszgnuefilie
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v
N84 (lumbar drain) 2 — 4 TUNAINIAA LazszUIevasauoaz lvduraIlSua 60 ua.go

[ Y
Su awsailesdumsiveaimasaveaay lvdundald (Rabadan et al., 2009)
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' 4 ! o gJ v 1w v 1w
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waoaoad lagliniounumsisulinsziuanuidn vasnniundwidaiuusnasgua
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3.5 Arsquald lasuenlfFvziietlostuniziteduanesdniau
o 191 v 1w g @ 09.: J
Taggualiermiavasameadwngienasidmiluszezinar 5 — 7 T4 (Han et al., 2008) 197
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Yo T ~ J a A o dy
VlﬂiﬂﬂﬁNW]ﬂWWHIWi\‘]fNﬂWﬁﬁ%Wuﬁ)ﬂﬂiuﬁgﬂgﬁﬂQQ UANU
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v Y
Uszansnm 1ddiheueusinlumdsvzge quali ldsuenl§Fiiuzimetlosiunisaaie
Y] 1 o < o o o 1 w A . L]
2 -5 5w mn llszauanudusumndensny1a18n1391HIAAIT endoscopic W3 ORIAALILL
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lanz Tnan (craniotomy)  INOBBUUHY IATIATINUTIN sellar  ¥1T0QAIOYTIAGIAGNY
4

NIUNNY (Abuabara, 2007; Barzaghi et al., 2007; Charalampaki et al., 2009; Gondim et al., 2011;
Han et al., 2008; Rabadan et al., 2009; Senior et al., 2008; Tabaee et al., 2007; TamaSauskas et al.,
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43 mssnyudeaduar lna luszezusnansqualifiheldsums
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(Chalarampaki et al., 2009; Nishioka et al., 2007; Park et al., 2009; Zada et al., 2010) otleaiu
o a o [ A a a2 A 9
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[ dd’ Y d' YR v A =
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Un@d nazquali 185uMssny1d1en5 Iias Tu vasopressin 159 ADH 30 AVP §un31zH
Tasmslvien Dessopressin (1-deamino-8-D-arginine vasopressin: DDAVP: Stimate: Minirin) 9
Y 1 o = :ll Yya @ A A A o
annsalilugdveariumasyn e15ulsenu aadulaiimimionanavasaaond lag
Iion luvuanag luildinanaz Tsnden ludeadmuin vuaenldsulsemuegluria
cu 1w 09/' 1 w d' Y 9
100 — 800 luTasnsu (uussudszmu2 - 3 assaeiu) erildwumeaynlduuia 10 — 40
Y v v
TuTasnsy el 2 a59) wazenilinavaeadeadmldvuin 2 — 4 lulasnsu (19 1 aswse
1 Y Qa: Y 1 o o d? T Y [ =
niial 2 a5 Taeszeznaims e lilismuemedduegiudihouaazsie Taelidhnine
) Y
Lﬁﬂ%ﬂHWﬁgﬂﬂﬂﬁuﬂaﬂlmﬁﬁﬁW (Crawford & Harris, 2012; Kristof et al., 2009; Loh & Verbalis,
2007; Schreckinger et al., 2012)
A A ~ Y o A o A Y ! .
g1 UADU NIFTIWAUNBTABINIZILIIA JALA carbamazepine (81
Hoeiun1124n) 1ag chlopropamide (sulfonylurea) F9aziinANNIIRONITABLAUDIVDIND
4 F4
niaelaneen AVP Tagly carbamazepine 100 — 400 ¥A. SUag 2 A5 1AL chlopropamide AT
o egj 1 1 Y I [ [ A =\ 9 =S A
a3 — 5 un/nn. Juaz 1 — 2 A59 ua hinslndueranlumssnyuilesnniinatufei
@ kY 1R A 9 = 3 = a a <3 A o
duase laun du aauld o1Reu msuearivanas adsye anuRalnfveudaden 1
Toduradanaz nazialedumad (Schreckinger et al., 2012) miguasnifiloniinnznia
o 9 = ' A ' a a A ] o a
Jutuaealinissza1unus NN HINNAUAIV1IFIFN e 1vin1squasnyna
Uszansamgegaungihe
4.5 M3TnEINME IwAeudA1 ¥INNAINN1IE SIADH Sny1lagns
o o J o A g a o A o ! v
fnamsiazsulsznundoda ¥in Ts@end1uNsIABAINGI 120 mEg/L Ad3guali
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dszinm 33 ¥ TuanTeaunnszau lndeurzind Tusen lsn@oududeundugunss @rnn
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= d' Q' [ = = 1
125 mEq/L) uaziioimsinnssuulszanmiasuntas msnvszavlxnaonlunonagis
< o @
599157 4 — 6 mEq/L 11 1 - 2 1 Tuausn Tagquald 1asuasazarennududuga (3% saline
. 1% 14 o = Y dy ] < A o ¥ A
~ 23.4% saline) HazA35zaMaun luszan Tmdon 1igalinedesiaisailesnnaziildibe
ﬁ}m??f} wlesed mgmﬁnmﬂ (39171 central pontine myelinolysis (CPM) {4Qg extrapontine
. ] o a v 9 % g =
myelinolysis 3925 INYUTINRLAZAIUANEATINMS la ldnzan msud lvszau Tydon
[ Y A <3 a 1 A ] Aa M " Aa
TuarsTmugausuaull nanaeliarsguiu 10 — 12 mEqL Tu 24 92 Tuausn uag T
18 mEq/L Tugodiuusn (Cakir, 2010; Mestecky, 2010; Upadhyay & Gormley, 2011; Zada et al.,
2007)
o v v . £ <y
M35NEIN1IE SIADH @28n13 14191 conivaptan 49909 NTAIUNIT
v v v W = A dgl 1 o Y Yo Y
FUAUAITUUDI ADH  TaRonastindun1nnd1 6 mEqg/L 1w 13 $Tuavdelasven vnld
YA 40 mg/day Mavasadoamaziiy Tndenld 6.3 « 0.7 mEq/L ¥inld 80 mg/day M9
A ° A A o Y A Y o A
vasanead sy Te@en 9.4 £ 0.8 mEq/L tazmsithszawatnafes 1dun anuduladia
duag TN aFeuga (Cakir, 2010; Upadhyay & Gormley, 2011)
1 Y
WINNAN1IL TaAgud191nn1g CSW  Aa5snu1lSuaaisiiilu
A Y . E R Yo A < I~ %
vaoaaon laglia15azale isotonic saline Naunuuaz svlsemunasda Wumssnun
TN positive sodium balance (Cakir, 2010)
(% 4 ] 1 1
4.6 MITNYINNE pituitary apoplexy AITTIONULNNIDY19LTIAIY
1 A YY Yo (Y (] < ) o =
nazdszanuanuiwielddihelasumsiidaodesiniinielu 48 w2 Tuanmenaanyiiil
<3 A Y] YR o A Y] F ]
MIVBURUAADY LAz/MTpTZAUANNIANAIaAa tloaamInanuidulszamauss Hoadu
19 Y Aa 1 A d?’ = = Lﬂy Aa v 1w
luldinanansznuseszuvlszamaneuiuiy Imsveufiuuarmsiurienanasriida
(Ahmed & Semple, 2008; Dubisson et al., 2007; Muthukumar et al., 2008; Seuk et al., 2011)
Y A = a a <3 A A < Y 091' A
Athedn hifiomsAadnAvestlszammsueuiurioloinsaniosnaze1nsiuaei 019
a [ [ [ [ [ l Ja ~ KX o
wasansnvwuulszavlszansuduithsgeedralndsa vinwueinsulasuuilasda
Y
msIanesmaziidaediuseain uazluszezusnaisqualidiieldsy corticosteroid
4' =) A A Aa Y =\ =
NALNY 1HOAIAN1IZANAAVRITZUUMT Inadouwiden nielunsaindilelszunlvaiou
a [ { [ % <3 1
Taiia lunsd szauauidndlanas MsuouRiLanas LAZA U IALATAIDEINTUITIADT
o 4 1 ] .
Tinsiiniadaeaifesoss Taodiledlainas1i hydrocortisone 100 — 200 wn. Aanianaoa
Y ' )
Boad uaznaanniuli 2 — 4 un. aedTue Ied1edaiilpan1aviasal@sad H3e 50 — 100
) a Y K ) o o A A A Y A
uN. NN 6 113 AANNNANWILEKAINTITzAVDT luuTudea ioNa 13 1H U199 serum

cortisol 09.00 . #1131 500 nmol/l (Rajasekaran et al., 2011)
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47 M3snuInzgeduavesdnay asqualigiaeldsuen
YRFIUEMUIHUMITI 1aZATINADUYNANUANUHINE AN U T IAGUMINLAZANUITEY
mmﬁﬂaﬂummw (Barzaghi et al., 2007; Orlando et al., 2007; Rabadan et al., 2009) aaln1Ig

4 o a M) oy 1 [ [ 4 a o
e uanednauoIniamsnsvesimasauetaz ludunasld unnderaninsaninulae
Y
mglaaeszinsimasaueuas ludundiniaresios (ventriculoperitoneal shunt) (Han et al.,
2008)
o a3 o @

4.8 MITNBINIZHADAEBAANDINANTI LNUNERIMTTnEINT oW
o aa o 9 = =R v 9 . A . 2
AUMIATINIRINAMTAATITNUSIT 1aelvien papavarine ¥3® verapamil RANNNYDDA
1ADANAY NYIVIANITAUAINNTEAUANUAN TARAAINNAD triple-H  therapy  (hypertension,

o I
hypervolemia 118 hemodilution) 14 calcium channel blockers N14viaeAEoAR iy 48
v v Y '
— 72 ¥ Tenuunumssne snmaugamsiflesiunnzuienii e linasadealinisveo
Y 2 [
wazims lvaBewdea liideaiiooauea |difieans (Kim et al., 2012; Puri et al., 2012) Tu
A a A 9 o Y Y Yo ax o
efinannefuauesdnidualsqualifielasuenl§iusauununsiny (Popugaey
etal., 2011)
[ o o a a 4 Y [ ]
4.9 MITNEINTNALEDT IuuAalna unndornlimsinusinlag
v A Y Y
1% gamma knife surgery iasrdalusien iauisodaiiesennianue amsasisanns
o 4 { a a a a
Waeg0s lnununanlnaas @ (Hofstetter et al., 2011) wenwaaaaulsziiueIn1sNIeszuy
@ o 1 [ o
seaazszavens luu (Ausiello et al., 2009; Kepron et al., 2010) @IUNITINYINITHAY
J = J @ Y Y J = Yy Yo
803 lUUAAAITUIAF0S LUl SnId20n15 Inees lnunauny ensqualidiielasy
4 o (] [
g05 IUUNAUNUANUNUNITTNYY 19U hypocortisolism  $nH11a8 1% hydrocortisone  #3©
4 o o 1 [
glucocorticoid NAuNUINeT0INUMTVIATDS IuuABNHLIN A 1182 hypothyroidism $nu1lag

19 levothyroxine NALUNU (Ahmed & Semple, 2008; Chen et al., 2011; Nakao & Itakura, 2011)

9 o o [ Y dy 1 Y A Yo " W 1
5. Founzihdmsumsnennalihoiiosenvesaenlaaue Idsumsidani
= J a A v dy
Tnssonmadziusea luszezinga YAl
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Q'J 1 d' = (% 9 [ | -Y Y
NN 1 -2 $2 19 auneImszannieasadsninanzunsngeunadriaa Iasmnizgie
< \ a g
pituitary apoplexy LAZHADAIOATUDIHAINTS 11DI9INDIVUNANTAIGVD IO TUDIAINN

(Mestecky, 2010; Verma et al., 2012)
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3 4Ty ArgaeasrenNuTuTuveudeauaziaang anuansumizvesilaaiy uay
Tmdenluiaon (Schreckinger et al., 2012; Zada et al., 2010)
- quadazANMIuNAAT19N 1R 091 ANS 181N complete blood
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(trochlear), V (trigerminal) (!,lell.!ﬂﬁ 1 1ag 2) g VI (abducens) (Mestecky, 2010) a4 Nﬁiﬁéﬂ’l&l
Y
Homsuand 1 Wilinan Msneuiuanal UM NEo U aTumoaLAYaINA T
' A ] a ' a b} Y
a1 ldawsanaoulva lamuilnd guruaivers ermsmusnulunid uazwansznudu

o 1 9 Yy a a a q'./ 4 1 9 [l
%I@ijuuﬂlﬂﬁﬂﬂﬂhli‘ﬂ@ minanuralnavesnsnaauazasgss Inuanaen ladguesdiu

Y k4
Wimsedunauegnudwmilsmaaiiesenusomsgnnaonvesaonldauss aziia
mmimﬂmiqmugﬁwﬁfﬁmawiau"l%"via U Cushing’s syndrome, gigantism, acromegaly L

hypopituitarism (Chandler & Barkan, 2008; Mestecky, 2010)
[ @ 91 dy 1 9 A a A [ .
ﬂ?ﬁiﬂ‘l&l11’?ﬁﬂsll’ENQ‘ﬂ’lﬂluﬂ\?@ﬂﬂ]@\iﬂ@Nﬂlﬁﬁﬂﬂ\uﬂﬂﬂnﬂ%’u@ﬂ@ﬂWSNWW] (chkey,

=K S A o dy qy @ 9 q Y
2009; Mestecky, 2010) Iasiiingilszasfiiodniiiaseaning aamsnasiudutlseaman lail¥d

Q

Y
=2 [

a o Q' 1 1 4 1
mamsiiaeszuulszammudu uazSnuanmaessonldauosliegluanimanyssinga
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T W 1 I~ an @ 9 [ -2 a .
msrdantseamiu 2 33wWan laun idauuudlans 1vian (transcranial approach) AN
[ ] 4 ] 4 I
Midar1u Twsso1maazluooa (ranssphenoidal — approach) Taeilszamdasunndaziiug
v A A an [ = 9 [ 19 Yo " @ 1 =~ 4
aaduludeniimsmida Fadilediulnasesas 90 lasumamdanuInssomeaaziluosa
JagiuiimswauunaluTladnsdidaie 1dinanansenuuazazunsndouaosz UL

{ [ @ 4 [ Y a 1
Uszamilooiga Taoridaunuldndosganial (microscope) NIDRIAARI0ITADINADY
1 [ <3 @
(endoscope) (Chandler & Barkan, 2008; Mestecky, 2010) uanaee1 lsfenuFanunzunIndou

aa

v 1w 1 Ao [ =
vawAniooaz 6.41 — 11.76 (@dagiensu1AsnuluTsawennagwasnsal 1 2550 — 2554,
1 aa 3 @ [ a [ P
thonyszitouazadd) siaeandesnunansanynanguFalszsninnuanzunsndou
$ouay 5.2 - 36.4 (Barzaghi, Losa, Giovanelli, & Mortini, 2007; Charalampaki, Ayyad, Kockro,
& Perneczky, 2009; Gondim et al., 2011; Gondim et al., 2010; Nakao & Itakura, 2011) Uag
1d@8¥InTeuaz 0.2 - 0.7 (Barzaghi et al., 2007; Charalampaki et al., 2009)

azunsndeuininaluszezingadinaniznuiunIIneszUUA1 Uiznoudie
1 4 '

MsnaeneenyaIdagIny Iadaua 24 $3T1aU5ANAHIAR (Barzaghi et al., 2007; Gondim
et al, 2011; Nakao & Itakura, 2011) ABUIADANVENBUUIA (mass effect) aanalinueanly
a A 2 Y} A 9 a o o q Y a Y A
N InanAsueiiugvu uazmindouaeanadulszamauedluusnanivszi liideniim
& (Abuabara, 2007) mﬁgﬂﬁwmﬂmawaemﬁamgm internal carotid artery (9% posterior
cerebral artery vazrdamIndihadadoanin nusesaz 0.4 — 0.9 dewalidieniese

A Aa = 2 9 o o w A dy I .
@70 1azU19 NN NaNINgIaeiIMenwiTae Wuyilunay (Barzaghi et

' v
al., 2007; Charalampaki et al., 2009; Gondim et al., 2011; Gondim et al., 2010) N1552909U 1M a0
Y '
auowaz lvduraunalddaus 24 $Tuasnrawrndaaune 3 euradrda (Nishioka,
. n Yo Y A l Y 1 =
Haraoka, & Ikeda, 2005; Shiley et al., 2003) 10l lasumsud e aued1aiuniei
v v
pnvaenaliinaeimsthafsvznmssivestivasaueuas ludunas (spinal headache) X
aulureuBeRUaNDI (pneumocephalus) 1NAN1IZIBORUANOIDNIEY (meningitis) H30D1NA
AILAVDUADDU (cerebral herniation) auun'ld (Mestecky, 2010; Ramson, Palmer, Kennedy, &
Chiu, 2011)
1 1 Y 9 U = . . R d! a Q‘J
nanesruUaoN 3o 1ALA AL (diabetes insipidus) FUAAINMITHAS
Pz . A L . A = M) ' Y
803 1uu vasopressin Y199 antidiuretic hormone (ADH) afay %30 111N s1ae ADH naenld
v v 1

auesdiunas Mldanuamisavesnsganauiii laaaas #5011 neurogenic  (central)

diabetes insipidus ﬁ11ﬁé}ﬂﬁﬂﬁﬂﬁﬁ13$®@ﬂu1ﬂ (Ball, 2007; Crawford & Harris, 2012) i1
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" Yo Y] 1 < a [ = A A a a
Lildsumsdamsedruminzauuazstaiiluszezinga szanTmaonlwdoangerailng
(hypernatremia) dzdawansznulddiheliszauanuidnalasuntlas duau nszaunszne
BOUINAY BOULTI TN LaTHNATAN NN (Eckman, 2011; Hickey, 2009; Mestecky, 2010) 1130

[ = 1 [ v 1w @ 3 A Y
Winszau TAongant 145 mEq/L aelu 5 Tunsnvasiida szWauniuamziuniannnsla
9 . ! . . . .
q anedoraz 233 (Sigounas et al., 2008) 731NV syndrome of inappropriate diuretic hormone
(SIADH) Wu5e8ay 0.7 ynnaluszesusnnadrida (Gondim et al., 2010) tAAIN posterior
pituitary tissue 1NE1TOAIVANNITHAT arginine vasopressin (AVP) ATlre92iin 1z TanReoudn
. A = A . = Y Y . .
(hyponatremia) 1a9ANAMIADNN (hypoosmolality) Tda19zUANUANUY (urine osmolality)

ge M ldtemsthefsse aduld erdeu duau uazduas minldawnsoinu ldveild

9

1 a 1 Y a [ = o Y a v 1
EJ“IJ’JEJLﬂﬂﬂTJ%ﬁiJ’E'N‘U’JiJENWﬁiﬁlﬂ@ﬂTJ%ﬂ’)ﬁJﬂuﬁluﬂ$1‘ﬁﬁﬂ‘ﬁﬁ‘ﬂ$q\1 mlvinanzan lliJ
9 =8
3

A6 (coma) taztdesIn'1& (Loh & Verbalis, 2007)

an d’ £% =X
ﬂmﬂﬁ’nﬂﬂﬁuﬂﬂﬂ@ﬁﬂ]iﬂﬂﬂ1
91 dy o 91 dy
s lunmsquadiheissenavesna luazmsweruadile Isailosenves
1 9 I ~ ] Y dy 1 9 A o (% []
aouldaues iumsquan lumwzaedihoiosenvesdonldauosniridaniu Tnssons

a s ' o A 9 A a &2 3
’(?fZ‘V\ILlE]EJﬂ LLﬁ$Ulllﬂi@‘ﬂﬂQﬂJ‘]Jin’lWﬁ@ﬂ'I'JZL!,‘V]iﬂ“]f’f]uﬂ'f]’li][ﬂﬂﬂluiunﬂizﬂﬂ ﬁumﬂizmu

o o 9 a v a v
’(?ﬂﬂiy"ll@\iﬂ?i‘WEﬂ‘]ﬂﬁLLﬁ&ﬂ'lii]ﬂﬂ'liﬂTng/]iﬂ%ﬁ]uiuigﬂgﬂﬂq&s] uammwaﬂgmwaﬂn%ﬂy

~ A A Yo o 9 a Y Y1
NMHUIETY UUFDDD NUTUY l!ﬂ5vlﬂﬁﬂﬂWiﬂleliUllWi“]fsluﬂ'ﬁﬂig!,llu Llﬁgﬁlﬁﬂ'lﬁWU'lU']a[ﬂﬂ']ﬂ

o J A Y= a wa 1o a oA 91 da'
neilsnulusansnganylinnueddnauuilgianisnerunalumsquangilrsiiosen

U

@ [}

[ 9 A = L a ~ [ =
ﬂlﬂﬂ@l@ﬂiﬁﬁﬂﬂﬂﬂﬂWﬁﬂNTL!I“W3Q@Tﬂ?ﬁﬁzWu@ﬂﬂiui%ﬂ%ﬂﬂﬂ@l‘ﬂﬂiﬂﬂﬂqw FALAU UAITY
1 < J 1 Y 1 Y =
LﬂW1$@lﬂiiﬂL!ﬁ&ﬂthlijﬁum@ﬂ@\iﬂﬂi T;’NNaGl“l/?ﬂTi@L!avllJﬂi@‘Uﬂ'anﬂTJ%Llﬂﬁﬂcﬁ@u‘ﬂ@1ﬂ

v o

Y 1
Lﬁﬂgﬁu Gd]ﬁ‘l”ﬂﬂulllﬁnﬂiﬂ%ﬂﬂWﬁﬂTJ%LW]‘iﬂG]aS}@ull?’s]}@ElNﬂuﬂ’Nﬁ DIVEINANTENUABISUU

v v
v A o 9.

A 2, Y a A = Aa Y o = = =
Uszammuau VITGlWLﬂﬂﬂ'NiJWﬂ'Iﬁ !,Lazmﬂqumeﬂmmwm% ANUU Qﬁﬂ’]sl"lﬁ]\‘]ﬁ'uﬁlﬂﬁﬂ'kﬂ
a d [ Jd o a 4 o { A 4 o
Tﬂﬂﬂ'lﬁﬁ')‘ﬂﬁ’JiJ AUATITH !Lﬁ$ﬁ\‘lLﬂ'ﬁ'ISLHCH?Iﬂi"lu!flﬁ‘l]igﬁ]ﬂ‘HﬂﬂﬂUUﬁLﬁﬂ?‘fljﬂﬂ Lﬁammu@
v 9 [
Poa3UunINIMITAMInZuNINFouNnToUAQUININIZUNINFoUNAIHANTENUADTL LY
A 1 Y tﬂy 1 9 A Yo [ [}
ﬂizﬁmﬁumuaziwmuq ‘ll’ENi"l\iﬂ?ﬂﬁluEjﬂ')ﬂlu’t’)\i@ﬂ‘lJ’E)\W]’E)iJﬁl@]ﬁ'ﬁJ’f)x‘]“Vlulﬂﬁ‘Uﬂ'lil?lWﬁﬂWTu

Tnsaomaailueed luszezingn
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U

¢ =
ﬂgﬂi%ﬁﬁﬂ‘ll@ﬂﬂ?iﬂﬂ‘hﬂ

A o ¥ 9 & ' Y =
LWE)?('DZTJLLL!’J‘VINﬂTii]ﬂﬂﬁﬂTJg!,!‘VIiﬂG]f@uGUfJ\‘lﬁjﬂ’Jﬁlluﬂﬂﬂﬂﬂlﬂﬁﬁﬂwiﬁﬁuﬂﬂ‘ﬂ

Yo Y ] =) o a 9 a oA
vlﬂi“]JﬂTﬁNWW’]PﬂuT‘Wi\‘lfﬂﬂWﬁﬁZWu@ﬂﬂiui%ﬂ%’]ﬂq% T@EJ{IGISLLH’J‘VINﬂlﬂiﬂﬁ‘ﬂg“ﬂﬁ@nu

@ a o
WaﬂiWH!ﬂNﬂi%%ﬂ‘H

o

vy 3 o v Y g ' )
1. lddoagihiiluuuimamssamannzunsadeuludiheiosonvesdonld
A '

Yo 1w = J £ o v a wva
qUDIN ﬂi‘]JfﬂiW1@ﬂN1uIWiQ®1ﬂ1ﬁ’ﬁ$Wuﬂﬂﬂ GﬁﬂﬁﬂJ'liﬂuWUl‘]J‘W@J‘LHLI,H’JIJQ‘UGWINfﬂi
A < v Y a y ) 9 A
‘WEJ'I“]J'I@‘I/]L‘]JHN1G]5§'IHLL@$L‘]JH1’Tﬁﬂ§1u®1\‘1’6\ﬂuﬂﬁi]ﬂﬂ'liﬂ1’J$LL‘I/]iﬂG]5E]u1uIZJIJ’JEJ!H’OQ?JT]"U@Q

1 9 A Yo Y [ = L a
@lﬂhl@lﬁuﬂﬂﬂ‘lﬂﬁﬂﬂﬁWW@@W1UIWNSWﬂWﬁﬁgwu@ﬂﬂiuiZﬂg’JﬂQﬁ
v
2. W81U1ﬁlla$ﬁﬂ3%ﬂﬂ1ﬁﬂTiWEJT]ﬂa?ﬂiJTii‘lﬁWWaﬂﬁﬁﬂ‘l&lflﬂi%iﬂﬂﬁﬁﬁﬁﬁlﬂJ

Awv o v o Aw 91 dy 1 9 AY Yo Y| ~ J
fﬂi’Jﬁ]ElﬁTVi‘i‘U‘ﬂYJi]Elclut’dﬂ’)ﬂlu@QﬂﬂﬂlﬂﬁﬂﬂhﬁlﬂﬁwﬂﬂﬂqﬂiﬂﬂﬁN1ﬁﬂW1uIWiﬁ®1ﬂ1ﬁﬁ$1"luﬂﬂﬂ

AadA o o\ =
AAUHUUNIANHN
) o ¥ 9 K ' v ~
ﬂ1ﬁw1m@ﬁ§ﬂllu3ﬂ’l\iﬂ’lﬁﬂ@ﬂ’lﬁﬂT)gl;lfﬂiﬂcﬁ@uz\!ﬂjﬂluaqaﬂﬂl@\jﬁﬂuiﬁﬁu’ﬁ]qw

o a

Yo Y ] =~ I a =\ 3 @ dy
Vl,ﬂi‘]Jﬂ'liNW@@N1HIW5\1’E’Hﬂ1ﬁ’ﬁ$T\Iuﬂﬂﬂiuigﬂgﬁﬂfm HUUADUNITAUUUDNITAIU
an Ay Y a o 7 A I Y o Aad 9 = o
1. ’J‘ﬁﬂ1§ﬁﬂﬂuﬂaﬂ§1uﬁﬂﬂﬁgﬂﬂ‘ﬂ L‘W?Jllﬁvl,ﬂﬂﬁﬂﬁWHﬂNLﬂﬂ’JﬂlﬂQiﬂﬂﬂ’q@ I
a ¢ 7 I3 o 9 Aa a a ~o
AUATIEN TUATIEN LLagf’fiqﬂ!‘]JuL!,u'J‘lﬂNﬂ1§i]ﬂﬂ1§ﬂ'l'3$!L‘V]iﬂ“]f@uﬂllﬂi%ﬁ‘ﬂ‘ﬁﬂWW HUYUADU
9y
Usznoune
Y A 9
1.1 l9¥n59UU09 PICO (Grace & Powers, 2009) lumisauay Iag
P (Population)  : pituitary tumor patients
I (Intervention) : postoperative transsphenoidal complication management, care
C (Comparison) :No
O (Outcome) : complication, consciousness, outcomes, Glasgow coma score,
increase intracranial pressure (ICP), visual loss, Diabetes

insipidus, Syndrome of inappropriate antidiuretic hormone

(SIADH)
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@ 4

o A Y 9 @ a Aa A J

1.2 MU UAUVDLUADITAUAU IﬂEJGlGIfﬂaﬂﬂ'IULGIf\?‘lJﬁg%ﬂH“I/IﬁWiJW

4 k4
XY [ % I Y] a [ o [
LNfJLLWS‘VNﬂTH']ulVlfJLLﬁZﬂWH"I’ENﬂ’E]B @NLWﬁJ f.¢1. 2007 — 2013 Gl%ﬁaﬂﬂ']ul%ﬂﬂﬁgﬂﬂynﬂﬁgﬂﬂ

1.3 Mdngylunsdudu Us2nouale pituitary  tumor  patients,
postoperative  transsphenoidal complication management, postoperative transsphenoidal
complication care, complication, consciousness, outcome, Glasgow coma scale, visual loss,
increase intracranial pressure, diabetes insipidus, syndrome of inappropriate antidiuretic hormone

o 1 { v a v
1.4 Svuauvasih 1Flums dudundngusalseiny Usgnoudae
A9 Av A 9 ad a 4 .

- AUAUTUIVYLAYD ﬁﬂﬂﬂ"lu“’llﬂuuﬁﬂlﬁﬂﬂii’JUﬂﬁ (Electronic database)
MIMsneIanara1v1oue 1dun Blackwell, CINAHL, MDConsult, OVID, ProQuest,
Pubmed, ScienceDirect, SpringerLink, Wiley 4(81¢ SAGE Publications

A9 9 Aq ¥ . . a Y Aa

- ﬁ‘umiugmmauﬁaﬂﬁlﬁ Systematic review 311 NANAIA! N13D1999

4‘ AaAal | t% Q
m‘smauimmmm‘lugnmm The Cochrane library
- ﬁuﬁ'u”lugm%’agaﬁiﬁ’ Guidelines 9110 www.guidelines.gov
A g A A Y Y oA
- FUAUIIN Reference list LAZNITAUAUAIGND
ad ~Aq ¥ a @ [ a o J Y
2. 35msn1lFlumsisaiiungunantazszavvoanang udalscany Taels
4 a a [
mmenﬂ13ﬂi:mummw‘umﬁﬂizmuwaﬂgmmm American Association of Critical-Care
& ] o 1<
Nurses’s new evidence-leveling system (AACN) (Armola et al., 2009) G?QLL‘]N‘Viaﬂj@ Mool 6

520U 1Ag3zatLazlssnNUeInaN IUALTAIAINAIT NN |

v d

M319i 1 naasszautazilszinnvesnang sl szany

[ Y a v d
32611 szinnvesnang s lszany

JZAU A Meta-analysis of multiple controlled studies or meta-synthesis of qualitative studies

with results that consistently support a specific action, intervention, or treatment

32A1 B Well-designed controlled studies, both randomized and nonrandomized, with results

that consistently support a specific action, intervention, or treatment

32AU C Qualitative studies, descriptive or correlational studies, integrative reviews systematic

reviews, or randomize controlled trials with inconsistent results

32AU D Peer-reviewed professional organizational standards, with clinical studies to support

recommendations

3¥AU E Theory-based evidence from expert opinion or multiple case reports

3¥AU M | Manufacturer’s recommendation only
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HaNSAUHUNS
= :JI dal I~ a 4 [ E4 o a % P 9 ]
MIANMIATIITUMINATIE R FUAT 1L nang 1T s anE NN 109 U
M3Usziiunnudes MIUsziun1IzunIngeu NM3teafuMIIAANIZUNTAGOU MTTAHN
9 4” 1 9 v 1w ] =) 4 [
wazmasneagiheiiesenvesionldauesrdwrndariu Inssomaaziluosa 91AMang I
a [ d'QsJ‘ A Y Y [ 9 PR zﬂy 1
FlszdnENanua 50 1509 ladeagiluuimumsdanmannzunsndoudiloiiosonvenon
9 A Yo Y ] = o a [V dy
lagueen ldsumsmdaru Inseomaasiluesn luszozingn Al
a d o a v J 1 o v Y zﬂy 1 Y
1. MR zrnang uralszanenun dagtiudielsamiesenvesdonld
1 " Yo o 9 [ ] = 4 [ ] 1
auosdiulvg ldsumsinealemsiaadiuInssoimadziluosa Ingaan1uN19T09
A [ 9 = LY 1 Y A Y 9
aynnIorea1in uazldmaluladnsridaalen1aeInded (endoscope)  H301¥ndDY
4 1 [ Y] 4 ]
9855 (microscope) H8lumsrIAa iloaaransznUazANZUNINFoUADU Tz MAVDY
Yo dy ] = d‘
aunsoldsnyuiiosonvuialug 478 + 1.2 wuuaziin1sve1e'lyf suprasellar (Nakao &
Ttakura, 2011) wag l4nudiegeerg lavesiidszaninmuazalaoasie (Locatelli et al., 2012)
' Y
2. anzunsngounasiidannuluscozingana lddaandsiidaiuusn
o = @ o 91 ' A ' o 9 9
WNIzNID 1 dlat uazdilemweglunnzingaaunitezamisodamsnmzunsndon'd
FINTLUIUNMITAVI0108MUIUDT 2 FUMHHEINIFA 19U N1I211199 SIADH 11 cerebral
salt wasting (CSW) (Loh & Verbalis, 2007)
a ~ 1 a 9 = A A 1 A
3. MU UUANNFIRNITINAN1IZUNT NFOU IATOINDAINE) NINNIEN
angai Il lumssamu 1dun
Y ]
3.1 1ilp3enYia ACTH-secreting adenomas 101& giant adenomas &84
ADMIINANIZUNT NFOULATNNANTNHAIHIAAFI (Aulinas et al., 2012; Barzaghi et al., 2007)
dy A 9 ] L4 d? dy d? == a
iosonidudugudna1s 3 o ulduazitiosonvuia 10 avaw. JuldiiliTommia
v 4
AMZUNTAFOUNUUY 4.8 (MUAE 6.3 (MAIUEIRY (Hofstetter et al., 2012)
Y tdl ) LY ¢£y 1 9 9 til 1 o’/
3.2 Aihennseniidaiiotenyedaonlaanesaiudeanoniss
Y ] [
vouimaeanoday lvdunda (Abuabara, 2007) taziladedsdus 1dun
Y
3.2.1 1los0n¥ia non-functioning  adenomas, GH-
I ' Y
secreting adenomas, macroadenomas L% giant adenomas UANUTIIRDNITTIVONIAD AN
LL@S“%&HW&QQQ (Barzaghi et al., 2007; Han, He, Mao, & Wang, 2008; Senior et al., 2008)
Y v v
3.2.2 tifesenivenslUn suprasellar N30 parasellar 1l

ANUABUNNAYY 8.08 1911 (Gondim et al., 2011; Mehta & Oldfield, 2012)
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tﬂy d‘d % =\ = L%
3.2.3 iievennidnyazimieinazdvevva lidamu
v 2
%zﬁmwmﬁmqﬁu (Han, et al., 2008; Senior et al., 2008)
Y I v A Ao w 1 v oA
3.2.4 anzoruduilidedeandiay Tasaidsingg
d‘ Q' d? a (% 1 Q' d‘ 1 v Y dl 1
MeNuAUNNY 5 A lanTudeaaasIzuAdes 1.61 11 uazadsifhsz Jediehia
friinIanmenInnii 30 nlansurea1s1uuased1alnada (Dlouhy et al., 2012)
vy Aa 4 9 ~ 3 O
3.2.5 nquitheniielgmasiosazinisidvesiivas
avewaz lydundigannguilogmaouin (42.9, 54.6 1)) (Dlouhy et al., 2012)
' Y
3.2.6 MITIVodvasauaIas lFurdIvazida I
' v Y
ANUABUNNAIY 5.66 111 (Dlouhy et al., 2012; Han et al., 2008)
o o A 1 < 9 1 1 =1 dy
3.3 hdudesaonsuouriuanas laun o1guInnai 65 1l 1ieson
a g 1 ] 1 < 1
¥1A non-functioning adenomas tHeONANYUIATHAINII 40 VY. HAZMIUOUAUAADINDU
W19A (Barzaghi et al., 2007)
o v A 1 a A :I 9 1 Ay A [} 1
3.4 fhdudesaomanadonoond laun iesenilivuialugini
v Y
10 Wy, AMzaNuaU Taragaimsauguanuau Tadanourda lUa tazmsanderainaa
(Atkinson, Nippoldt, & Koeller, 2007; Hofstetter et al., 2012; Kepron, Cusimano, & Pollanen,
2010; Nakao & Itakura, 2011)
U [ d' 1 a A 9 1 Q'/ oy 1
3.5 fadmdeanenisinaniznda laun mssrvetivasauea
ez lvdundwnziian uazszan TmAounganit 145 mEq/L lu 5 Suusnvawidaazimu
I
lihflunnzundanuunis dgededooas 23.3 (Sigounas et al., 2008)
3.6 favedeananz Tndeud 1aun n1izdandsdauazing
WA FUNAMQaNoasIMsna Ipdoud1guusandunaee win luaunsolszidunazsans
Y <3 o A = ° ° ' A o A Aaa
lapgnesaairnunsenalinng ls@oudiguuse (And1 125 mEqQ/L) 2o 1Msdedia
LU g | o a e A o A aa = 9
LAY F9INTEaD TxAsud N1 120 mEq/L 321iu9n31M31@83Inga09308a2 25 — 50 (Loh
& Verbalis, 2007; Zada, Liu, Fishback, Singer, & Weiss, 2007)
[y o A v A A A 4 dy
3.7 fla3a1@e9nen15H1a0A00N 1T BV IALADAVDIND UL DIDNVDY
1 Y .. Y Yo A A 9o FY 3 o
aouldaued (pituitary apoplexy) laun M3 lasueIazareau@an M3 A VEIAIUNTUTIAD
9 v [
youdon gilelsaiosonvessonldanesilasumsnaaeuTaenszduaonldanos dileh
A ‘"@mamamﬂwaamaaﬂm%mammmiwm AzANNAUTafAga NILIVINNU M3

185u5qd Wﬂyuumamamau%ﬁmmauméfﬂ narns 1d¥uusanssunniasye
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(Muthukumar, Rossette, Soundaram, Senthilbabu, & Badrinarayanan, 2008; Rajasekaran et al.,
2011; Zhang, Chen, & Ding, 2009)

3.8 fhiadsanemsinabetuauedniay é’ﬂaﬂﬁﬁﬂwsé’amaqﬁyw
vidoausauay ludundaiianudsaosas 10 (Abuabara, 2007)

3.9 Tasedosnemsvaniwoaasadeaduos 18R 011 pituitary
apoplexy Lé@ﬁjﬂﬁﬂ@ﬁﬁﬂlﬁu 1AZ10ADDNHAINIAA (Ahmed & Semple, 2008; Popugaev et al.,

2011; Puri, Zada, Zarzour, Laws, & Frerichs, 2012)

v
A

[ 9
3.10 fladeideenoM3IANN1IZ hypopituitarism 1ALA 1Hia3enlivuIa
1 % 1 g 1 J 1 a
Tng) FannmsAnimuIniesenvnaduriugunalsioonii 20 vy, iNasesas 2.2 YA
a 9 4? a 9 = 3 Y d‘d o'.l :’
20 - 29 W, 1NAFeEay 5.2 uazvuia 30 uu. Iu'll Madesaz 11.7 Bnnsdireniinssivein
vaoduowaz lvdunasvazmdataznasiida in1nzanuaulaiage uazgeogdoso
9
M3 NUNIBUDIN1IL hypopituitarism 8191 (Fatemi et al., 2008)
a v 9 &K ! Y, o 1w
4. MmsdsziiunnzunsngouveidtetiotonvesdonldauosnasiidarIy
= o a a Y] { o
Tnssomaaziluosaluszezinga adsdsziinuazithszdennzunsndewnerfuseuy
o { o 1 1 1 a .
Uszamuazmsimiivesses wuaonldauosdilenniteed1alnd%a (Ausiello, Bruce, &
Y
Freda, 2009; Kepron et al., 2010) Al
Y
4.1 Mmslsziwaensendt Usziiuane1msneassuulssanves
Y (% [ - ) =) =) % 1 1w d! Y d‘d [ a Yo
AihenasidanazihwnlSeufisununourde dediheninzanuaulanagns lasy
A A <3
M313zuNn 15 — 30 WIN (Atkinson et al., 2007) TagllsziiumsuoURY IUA YA AT
1 Y
mﬁau'lmmmﬂé’mgﬁagﬂm (Barzaghi et al., 2007; Gondim et al., 2011; Mestecky, 2010; Zada,
Woodmansee, Iuliano, & Laws, 2010) 5 LUUDINTHALDINTUAAIVDINIZANNAU 11
= Y 1 1 = 1 (% Y KR o d'
nz InanfAsbzgs laun e1msooumde tyuv1eeuss szauanuiananlasuuilas e
= A 9 =~ a o A v 1w . .
Asyy aau 14 01deu uazalsziiue1nmIii CT 1150 MRI ¥18961AA (Kim, Oh, & Kim, 2012)
v v
42 mMsisziumssiveviinvasausuaz lvdunad 310013
YA A Y] =\ g’ A A o A g} 9 1
doumwdhunernumsihvioveunal lnaasne wiedunanmsnauiaievesdileios
Aa a Aaa o I 1 1 1
HAlnd 130132971978 1A8N157579 glucose oxidase test (TUNTATIINING IAADHI1IY L6l
v ) 9q Y A W A aa o M 3/ v [ [ A =
Tnuzih Bl lumssuduioddanenmssrveaimasausanaz lvdunad ileannianu 1
HATANUIANIZINZ A AITIIAIeE Y IMANAIRT N IR JiiAmsiNenIng Tnduas
Tals@u wazansaldmsdianeaen1311 CT, MRI, three-dimensional constructive interference

in steady state (3D-CISS), contrast-enhanced MR cisternography (CE-MRC) 418 Intrathecal and
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topical fluorescein technique (Abuabara, 2007; Mantur et al., 2011; Mestecky, 2010; Metha &
Oldfield, 2012)
a A ° . . A A A=
43 mMm3ydsziiunnziaeaiie lva (epistaxis) 1UsziuInRDANFY
A= Y o Ay o ' v 1w
INIYN HIDFUINAINOY U IBNUAINOBYABDIVYNHAIHNIARA (Mestecky, 2010) HAZATID
aa o a 2 o A A . A v A A
98 1AgN1INATITNUTITN 1M A0AIA0ALAT (angiography)  IWO115085IHIOANVIAVD
NaoAIADALAY (Charalampaki et al., 2009; Nishioka, Ohno, Ikeda, Ohashi, & Haraoka, 2007)
4.4 Mm3lszunzinde Tasmmzlu 24 - 48 ¥ luansnvdeenga
Y
A5sziivedalndsa Taslsziiullsuanitin-eensdiuniansa Aan1uAIANND T UL
9 ' ' v v
youilaanz 1 - 2 assdeTu mandons ludoann 4 — 6 91T Fahwiiniuazass Aaaue
ANUAUIADALAY (arterial pressure) ANUAUIADAMFIUNA (central venous pressure) LA
Y
urinary-serum osmolarity ratio (Chen, White, Sptzler, & Xu, 2011) wiounalsziive1ns
oy A YR Aa g/ I a :I ] AN Y a 9 gl o
nsgreimIeanuianoendui ey Usziiivernsoinazaaii sy 314 #wde ihmiin
v a o o Aa ° Y] <3 Aa
aa ANVAIEIRIMITIanas Anudu Tarad waziialadus mnnulsunailaanzesnuin
Aa a A a Y A a v A A 3
Hadnanseeendszinm 8 — 16 ansnodu tazldanzuaan asdsuiuilateauneraiy
Y a 9y ' Yo A o a [
awigIdSunailaazunn laun mslasuasazarenavasadeadilsmamnvuzriida
J A A Yo o A A A o
amzihaaludengs viems lasueduilaan: monenaunann1izinde uazsuduns
aa o a va =\ 4 1 o
e zIIanIRaMIATIIN el fiamMs Taelinusife 1) AINDNTUNIZUDS
ae122@1191 1.005 2) urine osmolality #1121 300 mOsm/kg 3) serum osmolality T;:[Qﬂ’h 300
mOsm/kg 4) ﬁzﬁ’ﬂmﬁﬂu“lmﬁaﬂqaﬂﬁw 140 — 145 mEq/L (Cakir, 2010; Crawford & Harris,
2012; Loh & Verbalis, 2007; Mantur et al., 2011; Mestecky, 2010; Schreckinger et al., 2012; Zada
etal., 2010)
4.5 mstsziun1ig laaeud Tasdseiunig SIADH 910150
Haanzanas Twdeuluaead Tnunadenludonanad 52@1 albumin 118 hematocrit 1na
(Mestecky, 2010; Upadhyay & Gormley, 2011) ttazsziiueinmsvesn1iz Iamdond1 Taodilae
AseanTmasylu@eanInndl 125 mEgL 013 Lnue1msuananenain Lannseay
TmReonludonsgluszan 120 — 125 mEq/L szlioimsnauld 013eu 1ipe1m1s souns
[ [ YR o A 19 = A c; v a
TNMe wazszauaNuIandlasunilas mnseauTyxfenluaeadind 120 mEq/L 81909
v X 192 o .
01m3%n Fu li§AnA7 (Cakir, 2010; Zada et al., 2007)
4.6 M3U52UNIE pituitary apoplexy VINDINITUADINTUHAIN

dy 9 U = 2=t @ Y= o
53‘]J°1JIJ§ZE‘T'I‘I/]LQW1$GU®\1§1TJ3H "lmm ﬂmﬁimqummu‘n imummgaﬂmaﬂm N3
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<3 o g [ 1
YOURUAAAT AIUTIGAWAVAI ONNIAVDINAWITOGNAT AT NV AU VI8N0 1]
AOUAUDIADLIEA (Chen et al., 2011; Muthukumar et al., 2008; Seuk, Kim, Yang, Cheong, &
Kim, 2011)

a [ YR v o w A 9) 1
A3sziiuszauANNANAIaE AU 1110991nH1)18919
Yo v [} dy A A A dy A
1a5umansenuaesTUVYTTAMANDA 1Y 1DIHDANDIVIAADA HIBDIHDIDEANDIAY (Verma
et al, 2012) WINUHUNUOINIANNA1IUINTOAIFON1IZ pituitary apoplexy AITQUATH
1@d5umsasrniedudumsINanea18n1591 CT 39 MRI 9619159891 (Ahmed & Semple,
2008; Dubuisson et al., 2007; Rajasekaran et al., 2011; Zhang et al., 2009) n39ININBLEN 13
k4 aad Y J 3’ o @ = <R v A A A
a2e350u laun n15wizain ludundensio uaznsaaasnusadn1avasalasauad 1o
JneuenIn lsaviasadonauod 1a)aweauan (Dubuisson et al., 2007)
4.7 m3lszidiunzBo R uaNPIO NIEY 9100 1NTUAZDINTUTAT
Y 1A Y = <3 . o ' ' :j J o
laun 714 Uafsuzunse Aouds (stiff neck) nszdunszaie uazduimasauoaz ludu
Y ) 1
Wz BuT UM IHaRen e uaNeISNIEY (Orlando et al., 2007)
a < a
4.8 M3UsTUAMIZHADARDAANBIHAINTY 152NN INITNI
9 J [ Y KR Y [ 1 [] 9
szuvdszan laun szauanuidndtanas eamsnszdunszdrs luansadilenim
30 ldamnsoya 1@ (aphasia)  uvUVIBOULTI HAZAITHINITATIVIHINY TaomsAaaIT Y
o 4

Fadiioguunarasaiaen 1azil CT, MRI #39 MRA 1015ziiunmsunaieanion1sn1eved

F4
A

mm%ﬁum (Kim et al., 2012; Popugaev et al., 2011; Puri et al., 2012; Verma et al., 2012)

4.9 M3dsziiumsveuiiy AdUsEuMI N LT HIAT A UAEA
Tagazidoandaniida 1 §UaH (Greenman & Stern, 2009) luszezIngaaunsalsziindiee
ados Uszidiumsuoaiulaolifiesumiisde 15081u Snellen chart 1sziliuaiudion
Tn#3% confrontation ua:ﬂizLﬁumﬁmﬁ'au”lw3611@Qﬂé’mgﬁagﬂmiﬂﬂﬁlﬁ’ﬂaaﬂm"lﬂclu 6
Aamansodiugl o Lﬁ"aé’ﬂaaﬁmmimﬁmimaﬂmummgmTﬂa“l%’ Humphrey visual field
analyzer N30 Goldman perimeter (Rajasekaran et al., 2011; Zada et al., 2010)

410 m3dsziuanuAnlndvesnsnases Tuudenldaues 91n
mmmﬁamﬁamamzﬁuaaﬁuuﬁgwmﬂ'@uuazmﬁ"&vhéfﬂ‘luﬁﬂmﬁuﬁﬂuazﬁmimrjmg
Tuszduinaniela tiol¥aos Tuumaunu (Chen et al, 2011; Greenman & Stern, 2009)
Tﬂﬂgaw1$§ﬂaanﬂi1ﬂﬁﬁﬂwaz pituitary apoplexy 25 185U sasszduand Tuuianua
1&un random cortisol, PRL, FT4, TSH, IGF1, GH, LH, FSH, Testosterone ({WA¥18) LAY

Oestradiol (L‘Wﬁ‘lfiﬂj\‘l) (Rajasekaran et al., 2011; Zada et al., 2010)
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5. msileadunzunsndoundda
v 9 A Ao 9 an .
5.1 sz Tenzunsndeuludiientidad1e9% microscope
1 ya d‘ = a 9 1 " v Y as . Y 1
p6191ndFa 1i1p991nii Tom e 1IN NFOUFINIIMIHIAARIETT endoscopic MALN N1IZ
= o cy 1 Y] v A [ A Y = 3 dy
e Mysvesihvasduewaz lvdunas Javluvoudouaues gaudomsueun 1o
DI NI oA e 1ia (DeKlotz et al., 2012; Goudakos, Markou, & Georgalas, 2011)
[ Y v
5.2 asthszfamsivenimdoduenas lvdunasludilen lu'ld
[ oy 1 [ (% LY 1 9 1 (% T W Y d'
Sumsszinimasauesnaz lvdunasvugiiaa hildldmeszuienawiga nazdien
Yo M Y % FIRl ] 9 9 Y
lasunsgasessiaeluiiuvesdionazsounanTasedie sellar  Arenszgnuesdilie
[ ' Y Y
ilosnnmsAnImumMssvesimaeauewas lvdundsvesdiemaril (Metha & Oldfield,
Y
2012; Tamagauskas et al., 2008) M3 ldeneszuerimaodneaz luduraInereInTzgndu
Y
N4 (lumbar drain) 2 — 4 SundIrda uazszngrivasaueuas lvdundalsuna 60 va.ae

[

v Y

Tu emnsatlestumssivenimasauonaz ludunasld (Rabadan et al., 2009)

5.3 as TR wuzihmsdiadmasidaundihenazqualidihe

a wuAa 1 [l Y] 9 o Y & ~ 1 o v 1w
nawliiannediunsinsa Tagmihinesigaretayneenmeluy 24 ¥ lundarda
' 4 { Y 3) v 1w v 1w

HI0IUNTWNNIVLOYNN HAsHANALINIFNIIYNLTI nakda luszozusNHaH 1A 48
) d‘ % a = o
1 Tus e tlosiumsinadentual lna (Mestecky, 2010)

54 mstlesnuanzinidanasiida arsqualifiaelasue

. o 191 A [ . a Y ] a A vy
hydrocortisone YA 1AGTI8NATZAY cortisol UnAvmzranIzIsanmaiaIIalasos
Y = o 9y @ a 9 o 9 =R v 1 v o

az 50 Tael¥ 25 wn. maraeaoadmmieunumssyldesziuaNuidn nawdaiuusn
asqualifieldsuemn 6 9 Tue nasidaun 2 1 8 9 Tus uazgndwidaiui 3 14
nn 12 ¥ T4 (Schreckinger et al., 2012)

5.5 mitlesnunnziBoiuanesdnay arsaualn 1dsvel Fue

A o 1901 v 1 v & @
navasaaea NI erardaluszezIa1 5 — 7 U (Han et al., 2008)
6. MITNBINNIZUNTNFOU
a A J Y Yo "o o @

6.1 msinadeasendi arsqualddieldsunisiidaineu
A 3 A A o A Y 2 @
weaven laiingansenelu 24 Filua iieaauseanluns Ivanfsye aanisnany

1 ' 9

iduilszamanes fostumansznuozinaaiuu wu msnweuimasaueay ludunda
anzussulung TnanAsvege nazmademinveuduilszamanes (Atkinson et al., 2007;

Barzaghi et al., 2007)
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v v
6.2 MITAYINITTIvBNIMao AL duras Taelaaieszuie

9
o U

vaeavewag lvdunaimToinszandunas (lumbar drain) 14Aiheusuinuwdsanas
o (= Y QaJJ YN Yo as o 1 0o <
TamAspzge wionimqualidlasuenl§iug 2 — 5 Ju minlddszauanuduiaaunse
$NH1A8MTIHIAAIT endoscopic  HTardAuVRAR: THAN (craniotomy)  LiNBHO UL
a @ [ -4
Tasaadausn sellar ﬂ?@@‘ﬂiﬂﬂi?é’]j’m’f]ﬁﬂ%NmiuWﬂﬂ (Abuabara, 2007; Barzaghi et al.,
2007; Charalampaki et al., 2009; Gondim et al., 2011; Han et al., 2008; Rabadan et al., 2009;
Senior et al., 2008; Tabaee et al., 2007; Tama3auskas et al., 2008)
[ A o [ T W Yy
6.3 mysnvudeasual lvanasiiaa luszezusnaisgualidiloe
Yo Y A 99y & [} [ I Yo aa [ [
lasumsmuaenalaslsinosgaluresayn 2 — 3 Ju uazquald lasumsiideneuazinw
2819139071 1AgMIRATNINUTITN1IHADARALAUNDMIAIHUIT8T IV I ADALADALLAY
o a [ 4 1 ] 4 o',z 4
nagdiiumisnu Iaon15gad1en1IM1INIsunng lduaaiansoniieiogasoss o
[ [ a ° < { a
Yoarunnzanudulaindazanzdenionnnaniuyninmadeasald (Chalarampaki et
al., 2009; Nishioka et al., 2007; Park, Jung, Ahn, Kim, & Kim, 2009; Zada et al., 2010)
o A 9 AYR o A ]
6.4 misnianziuia fihenianmadunsovenanuniznie 1
yd ' Y Y A o A
a5 ldauhenanunszrie viin liausavenldais liesazarenaviasaieadivila
4 Y] I a [
5%Dextrose INaA45zAY TmasunazaNuaNTuveuaoalmiiuilnd vazsavidronis 1
4 [ 4
803 luu vasopressin GUATIEN Taelden Desmopressin (1-deamino-8-D-arginine vasopressin:
. . 4 v 1 o A o 9y
DDAVP: Stimate: Minirin) #a13150 1% lugivesemiuniaayn er5vlseniu e1aagula
a o A A A o d' 9 o 1 1 [ [
AlGoRanarasamead vuaei lg5ulsemueglusag 100 — 800 Tulasndy (i
v I 4
Sutsemiu 2 -3 aseaedu) ord ldnuneaynlduuia 10— 40 luTasnsu (uiald 2 a59) way
v v Y
g limanasadeasildvuna 2 — 4 TuTasasu (19 1 asanSeunialy 2 a59) Tagszezina
b4
mi“lﬁ’m"luﬁﬁmu@mﬂﬁﬁu@gﬁ’uéﬂmmazﬁw (Crawford & Harris, 2012; Kristof et al.,
2009; Loh & Verbalis, 2007; Schreckinger et al., 2012)
A A PR o A o A k4 ! .
#1901 N1F¥TIWANDTABINIIZIVIIA 1AUA carbamazepine AL
[ [ I [ Y] 4 { o
chlopropamide (sulfonylurea) 116 l3ia2s 1 uenanlumssnyuifesnninatnafssnduase
Yy o= A Y a 3 a A N 2 A o Y a
1aun %1 adu'ld 01Reu Msueutiuanad Yradsue anuialnavesdiaaen 1w luduia
Fanae waztidleduman (Schreckinger et al., 2012)
6.5 M3ITNBINE TsAeNA1 H1NAAINAIL SIADH nu1lagnis
o w J o A g ~ ° A o ' ]
fnamsimazsulsznundodia vin Ts@end1unsAAING1 120 mEg/L Ad3guali

lasvasazareanudndugeno 3% NaCl navasa@ond 30 — 40 ua. AH) Tug U
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Uszanm 33 w1 InanTeaunnszau ladouazng Tusen TsReuduRsunaugunss (fn
A A o =3 A 1 <3
125 mEq/L) ttaze1msneszuvdseamiasundas asimuseau Inaenlunonod1asiasi
o W Yo Y 9 .

4—6 mEq/L Tu 1 -2 41 Tuansn Tagqualid Idsvaisazarennududuga (3% saline —23.4%
. o v o a I < A o q YA Yy g
saline) azA235z Tamaun luszau Tafen ldgaruediesiai nilosninzi e dudule
13 $ﬁ1ﬂgﬂﬁ1a18 (38171 central pontine myelinolysis (CPM) L18g extrapontine myelinolysis bR
mssnnalsuanazaiuguoasims lualdmngay msud lvszauTm@on Tiaas Tinuga

< a 1 1 a o " Aa
Sunull nanae luadsgann 10— 12 mEq/L Tu 24 92 Tueusn uaz linu 18 mEq/L Tuaes
SN (Cakir, 2010; Mestecky, 2010; Upadhyay & Gormley, 2011; Zada et al., 2007)
' s
MI5NBIA1IE SIADH #28n15 1167 conivaptan $990ngNFATUMS
v v v W = A dgl v ) [ Yo Y
FJUNVAITUYI ADH  TosRenaztiuyuuInnn 6 mEqg/L 1u 13 $rluandelasver minld
YA 40 mg/day Mavasaidoamvziiy Tn@enld 6.3 « 0.7 mEq/L ¥inld 80 mg/day M9
A ° A a o Y A Y o a
vasadead sy Ta@en 9.4 £ 0.8 mEq/L tazmsithszawatnafes 1dun anuduladia
duag TN aFeuga (Cakir, 2010; Upadhyay & Gormley, 2011)
mMsdunaeImsnalnfvazsnyIA1Ie SIADH  fe Aaanihse e
= @ Yo Yy 9 a [ YR o Y]
g lmAouganas lasumsazareanududugs Taodsziivszauanuianaa uazithszis
Y
AMz¥n tazfamuszau Tmfeuludeandiaiseuay 2 A3 (Ausiello, Bruce, & Freda, 2009)
9% a 3’ = Y, .
7z csw - asinelsnaaisiiluvasaqen lag i isotonic
o < 4
saline NAUNULAZTVUTEMUNADITA INOAITAIN positive sodium balance (Cakir, 2010)
Y o 91 Yo Y [
6.6 MITNYINIE pituitary apoplexy H118n23 1A5UMTHIARDES
<3 o v A <3 A o YR o A
5201593811 48 $ TINERAIUNMI VAR UAADT HAZ/MI0ITAVANNFANAIAAAL 1NOAANS
t% 9 [ 1 Y a 1 Q' d? =
aavudulsramanes desdulildiRanansenudeszuudsramaneuiuuniu uagll
Y v
Msiumenaraaida (Ahmed & Semple, 2008; Dubisson et al., 2007; Muthukumar et al.,
Y . . A = A A
2008) luszezisnnas1d corticosteroid NAUNY IHOAIANAAVDITZTUUMT IMaouIdon 1150
A Y = = a ] A o YR o <
nsdingihelszunlvaiouTadia ined szauanuidndlanas manouriuanas uazalu
Y o v Y a ¢ PR ¥ ' v .
AeAAYIBE N UIIINIT TR IemReTo8a Taadilaed1¥aind3 11 hydrocortisone 100 —
= A o [ :/l Y 1 q'; Y 1 1 d’
200 mg AANNHADALADART LazHaIINUUIN 2 — 4 un. Aet 1 Taelvedvnolioang
A ° A o a Y & o o Iz A
NapARoAR1 130 50 — 100 NN. NN 6 ¥ NI AANNNAINTONAINTIITzAUEDT IuuTudea
N30 9131 19 115187 serum cortisol 09.00 1. 131 500 nmol/l (Rajasekaran et al., 2011)

o A 9 o ] ax A
6.7 ﬂ15iﬂ‘hﬂﬂ1')$tﬁl@?!ll’ﬁu@\‘I@ﬂl’ﬁ'“ﬂ Tﬂﬂiﬂﬂ1ﬂ§]ﬂf’3ugllﬁ$ﬂﬂlimﬂﬂ

T dulsziagquamuazanudesueadienaazs1e (Orlando et al., 2007; Rabadan et
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1 ' Y
al, 2009) vidlinziweuausIdni@uoINAANITAIeaeaNeuaz ludundeld aas
v
$nulaenslaaeszueimasaneaas lvdurdan19%09N94 (ventriculoperitoneal shunt)
(Han et al., 2008)
[ < [ [
6.8 MITAVINIZHADADOATUBIHAINTI AT ABINT BUAVMNS
aa o 9 2 KX v A Y . =) LA A
A379319R8A8MIAAT1INUSIA Taalvien papavarine 150 verapamil RANHADALADALAT
NusEAUANAUY TarianIuKan triple-H  therapy  (hypertension,  hypervolemia (L2
hemodilution) 1% calcium channel blockers N19WaBAIABAR 48 — 72 1 103 LAz TNYIANGATTS
2} o 3/ A Y A =\ = = dy dy A 9
Whileaiunnzviat e livasadeavensuariims Iaewdea lddeuiiotoaues 1a
ileane (Kim et al., 2012; Puri et al., 2012) TusieinannBoRuauesdn@uansninelae
lﬁﬂiﬂﬁ%Juzﬁﬁﬂ (Popugaev et al., 2011)
[ q'./ o a a o dy [ 9
6.9 NM33NBINTHAEDS INUAAnA NMsAaosenvosnouldauss
L 2 A o M) 2 A ay vy ' o ' 9y .
nanavuali Tomasnyimsviasens luuAalna la 3.95 11 mM3snu13mTaeld gamma knife
v 1w { 1 @ g Qy 35 1 o 4 {
surgery Hiaaiaa lusien liamnsadailesonNananue a1ms0ann1sviadans Iuunun
a a 9 1 [V o 4 A 4 @
AnlnfAagld (Hofstetter et al., 2011) @IUMITINHINTHAIEDS LUUAAAIHTOUIATDS INU TNH
Y b4 o ' . . ¥ Y . A . .
@203 11805 luUNALNY 13U hypocortisolism 5nH11A8 14 hydrocortisone 1130 glucocorticoid
A o % ' . o v
naUNUINeeInuUMITUIAEDs Iuuasuniuanla 11ag hypothyroidism snu1laeln
levothyroxine NALNY (Ahmed & Semple, 2008; Chen et al., 2011; Nakao & Itakura, 2011)
Y
7. msneragievasidaiiiosenvosaonldaueluszezInga
7.1 arsdssiludyniudneazo1n1anieszuulszainedy
ainawenn 1 — 2 F1lug WwneIMsvzainiodasadsnnnzuNInFoUNaIHIAA
1 <3 4 a 4
Taemw1zd1lae pituitary apoplexy HAZHADAADATNDINANT LH1DI9INDINUAANITAUDIUD
TUDINTVUT (Mestecky, 2010; Verma et al., 2012)
(% a A :j A A 1 ya
7.2 msithsglamsinadensendivseanesviaiensta lnadaly
efviaaAvAAIgnIIaUNIAR (Park et al., 2009)
[ a A Y A Y = [
73 msthszTimsinadeasenldreudofuavesgsudeundulu
9 a 1 oy v o o ] o @ = 1 A 9
Atheildameszineiviaeduowas ludundimasesnszgndundwazianluse st iy
“UD3 (Menon, Bahuleyan, & Nair, 2009)
7.4 mshszTannzunsndeundins lamviensevaaitaluraona

A o Qg ¥Ya A A Y Y v Ao & v Yo Y 3 A A Y
LADALIAN LW‘mei]‘mglmﬂﬂamaaﬂhlﬂ Eﬂﬂﬁﬁ]ﬂquuﬂ’llﬂuﬁ@ﬁqﬂiﬂEJ’W]’]ULﬂﬁﬂ!aE]ﬂWﬁ@ﬂ’]@nu
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3 o @ v 1w l a ' 1 4
ﬂ'l'iLLGIJ\W]'JGUENLﬁ@ﬂ %Qmatﬁ]ﬁmﬁLﬁ’e)ﬂ’é)’e)ﬂwmm@ﬂ’e)fJ”lﬂﬂéﬁfﬂLLﬁgmamuﬂmﬂqnﬁu (Park
et al., 2009)

&

a <3 4
7.5 AsUseluMINoURUY a U mﬁmﬁau"lﬂaﬂéﬁmu’aaﬂm

L1
v Y

Tagsziiiuednalndsalu 24 1 ususn lusreniinnzanuauladageadsdszdudiugn
A A Y =\ ~ a 9 A A .

15 — 30 w1 wedilelieinsniialslsziiudlaniealonnsgiu (Atkison et al, 2007;

Muthukumar et al., 2008; Rajasekaran et al., 2011)

1Y a

7.6 anmwiszdunazithsg Timsinanizunsndeunaridave
9
dilrenniteedialndda wieunalszaruanusaulonuanarviinsn 1dun dszam
[ d o 4 v A 1 9 A Y 9 [
Aagunnd Inyuwnd uazinIneaey 15ve e ldnisquadilisednseunguinszuy
(Rajasekaran et al., 2011; Zada et al., 2010)
Yo o Y1 v g/ v 1w o L4

7.7 Tdwuzihgihesamsdaiynuse vawndadilaniusn uag
Y o 9y & A 1 A [ o g/ 1 o 1Y A
WuhdnesNgaresaynesniod etlosnumsiivenimasavewas ludunduazidon
A a1 lva (Mestecky, 2010)

7.8 quaszauanuau ladavediheldegluszaulnd Taganilade

Y ' < A vA o 7 A ¥ o a A

Nz 15U ANNAVLIA nielszauanuslenuuwndie lie1aannuaulata tile
ilpafuiaoneenaIrIfAe (Atkison et al., 2007)

7.9 Snwszauanuauladaldegluszaugeamuununsinylu

A A <3 A Y = A e dy A =
eNinznasadeaduoand e lims lvadewaea luideuloeaue uiisane nin
% a o Jd o 4 1

WuAMZANUAY Tarad AT I IenUENN IR U T W1 Ty (Popugaev et al., 2011;
Puri et al., 2012)

Y] = 1 Jya 91 A o T W
7.10 ﬂ'ﬁngrj"lﬁfolTJ&‘]J']%ﬂﬂﬂW\ﬂﬂﬁ%ﬂIﬂﬂlﬂW?gEJ‘].]’JEJ“VWHNTGI@

] A

HIUNY sublabial 111999 INWUEATINTINANIZIVNIIAGINIINTIWIAAKIY transnasal  1aY

C=

Y v '
Junnlsuamsiud-esnagiunsinsa vinEulidaa1dzesnuinnii 250 va. aew 1u4
Aanu 2 — 3 ¥ TN AdTaansnNuT LT uvesasatazilaalz anua s umzveilaaig
waz Tomaenlu@aon (Schreckinger et al., 2012; Zada et al., 2010)

7.11 quadnazAnnunans19n19i ol ian1s Taun complete
blood count (CBC), serum urea, serum creatinine, serum electrolyte, serum osmolality, urine
. U A d'dgl d’ = a a .
osmolality NNIU WI00UUNeNeINSHALNA (Rajasekaran et al., 2011)
7.12 maquadihen 1a5umssnulasms Idasazareanududu

o o v Y ll 9 1 o o
qamwaamﬁaﬂm IﬂEJﬂTH‘Ll@]’E]G]5Tfﬂiel’ﬂ’ﬁ'15ﬁzﬁ'lEJ?JEJNQﬂG]’t’]\‘]LLSJHEJW]HJLLNHﬂ1§§ﬂH1



TudiaIneds uIneIdonag Wo.u. (M3nenad ngj) / 167

[

9 QBJ} = A a d? 1 ya a [ = A 1
wiounuthiziinng lmdsuganonnaiuedialndge TasaanuszauImdeyludonodis
) o & A ~ 9 o YR o A =
tooTuay 2 aTwazdszdiueimsvesn1ig ImReugs 1dun szauanuidndudasunilas Fu
a9 Lag¥n (Cakir, 2010)

7.13 ¥ 2 UNVINMIAAU AN BINANIZUNT NFOUAITI 1B

v A 9 1 A Y Y Yo Aaa o A [ 1 <
pwndiui wiewszeanuanuswielidihelasumsasiaitinenionidned9sasg
(Ahmed & Semple, 2008; Atkison et al., 2007; Menon et al., 2009; Mestecky, 2010)
Y

7.14 18325901 uNI nFo UL T NHINIZILIIA 19U N1 UDY
HAZVLTNEINIIE SIADH 15U Central pontine myelinolysis (Mestecky, 2010)

7.15 degedoyanedrnumsanaiuszan Tmdsunasidanazns

' Y Aw 1 9 a .
quaunnealuredirenivguadesinveilieInga (Cakir, 2010)

Y ] k4
darauonuzlumsinlflg
= o 1 Yy o o ) Y £
1. AT NMINAUILAIHILNIANNFAEINUMITANINIZUNI NG U I81TlD
' { o " v 1 L a 4 U
senvosaeuldavesnldasumsiidadiuInseeimaazilueesd luszozinga e 1%4ie
Yo 1A a a <3| = Y <3 J
lasumsquasdaditszansailuluTunnmedernu nazitlumnasgiuvesesdns

o > ¥ 9 X ' 9 A
2. uHJ’EJ’CT?]JLLH’J‘WNmi%ﬂmiﬂ1’J$LL‘1/15ﬂ‘ﬁf’f]‘ulﬂﬂ’JEJLqu’EJﬂGUfNGIEJSJGl@ﬁ‘NEN‘W

Yo 1w 1 = 14 = A ~ 9 Y a
lasumsimdariuInssomeaaziuesa llsnuimseluiindauanazdusnisniams
{ A 4 1 [ @
Wmmaﬁgﬁm%q WMWY Clinical Nursing Practice Guideline (CNPG) N159A019
9 91 dal 1 Y Ay Yo 1w = 4
amzunsndoudiheiissenvesnonldauesn ldsumsmidariuTnssomaaz luess
A ] H
3. dausurumsIaasiungaie s nuDlsziiinilTadsanenisinag
a [~} @
ANIZUNTNFOU HUVYTZHUNIZUNTNFOULAZNITUOUAY TINDIUUININITIANT
U 4 1 { [ LY 1 L
azunindgeudihaiiotenvosnonldanesi lasunmsidaniuInssonaaziluosa lu
srexange aeranivediheuazdnsrvmsneruianulszamineuaziany melszau
U A % 1 1 9 1 9 9 LY =) 7
YonWs WLonunrenuaee ldun unundihouen vesida lody daonssuilszem 1,
9
2 uaznedihedasnssulszam niounsdnousunerualuvedielody daonssulszam

A dy [ < o 9 Y o 9 Y1 dy
LW@%LL%Q’J@]Q‘L]?%EN?‘I Llﬁg‘vnﬂ'l”llllﬂlﬂﬁ]"’U@ﬁ'ﬁq‘]_lLL‘L!’J'VINfﬂiﬁ]ﬂfﬂiﬂ"ﬁ]gLlﬂiﬂ‘ﬂf@u@ﬂﬁmu@ﬂ@ﬂ

1 9 A Yo L ] =) o a
EU’ENG]@Nzlﬁﬁllﬂx‘]‘ﬂllﬂillf‘ﬂiWWI@NTL!IW?Q@1ﬂ1ﬁﬁ$ﬂﬂﬂﬂﬂ1u§$ﬂ$3ﬂﬂ@|



gitosanl lwesuns unagduuvavysainm’ine / 168

Y [
4. ihdeagduuimumsdamsnnzunindouludieiivseonvosnonldauei

@ [ [l 4 a o U U
18SumsridaniuInssormaazlussaluszozingauldnudielunediaeledy

Y
fasnssulszam wieunsdsziumanmsiinlald

o

o = 9 3 o ) [ awv 3 A
5. mwamiﬁﬂm"lﬂ“lﬁlflumﬁmmmummumnﬂmqmswmma“luﬂnmum

a [ Y dy v 9 A Yo LY ] =~ 4
LﬂEJ’Jﬂ”LIﬂ”liﬂllaEjﬂ?ﬂluﬂﬁﬂﬂm@\iﬁﬂlﬂﬁﬁﬂJ’fN‘l/]llﬂi‘]Jﬂ"liNT@@NTHTW?Q@TﬂTﬁﬁSWH@ﬂﬂ



TudiaIneds uIneIdonag Wo.u. (M3nenad ngj) / 169

MANAGEMENT OF COMPLICATIONS AMONG PATIENTS WITH
PITUITARY TUMOR UNDERGOING SURGICAL INTERVENTION:
EVIDENCE-BASED NURSING

REUTHAIRAT CHAIYARIN 5437263 NSAN/M

M.N.S. (ADULT NURSING)

THEMATIC PAPER ADVISORY COMMITTEE: WALLADA CHANRUANGVANIT,
D.N.S., ORAPAN THOSINGHA, D.N.S.

EXTENDED SUMMARY

Background and Significance of the Clinical Problem

Pituitary tumors (adenomas) account for 10 — 15% of all intracranial
tumors and are normally found in adults with a peak incidence during the fourth to
sixth decade of life (Hickey, 2009; Mestecky, 2010). These tumors can also compress
the surrounding cranial nerves III (oculomotor), IV (trochlear), V (trigeminal) and VI
(abducens) and cause pressure symptoms. Impairment of cranial nerves III, IV and VI
cause ipsilateral ophthalmoplegia, ptosis, impaired visual acuity, visual field
impairment and impaired functioning of one or more of the extraocular muscles with
results in diplopia and dilatation of the pupils. In addition, damage to cranial nerve V
may cause facial numbness. Pituitary gland compression can cause hormonal
disturbances resulting in a number of different clinical conditions. The symptoms
depend on the cells and hormones affected and may present as Cushing’s syndrome,
gigantism, acromegaly and hypopituitarism (Chandler & Barkan, 2008; Mestecky,
2010).

The main treatment for nearly every type of pituitary tumors is surgery
aimed at removing as much of tumor or tumors as possible to relieve compression of

the cranial nerves and preserve the pituitary gland (Hickey, 2009; Mestecky, 2010).
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The surgical technique can performed by either transcranial or transsphenoidal
surgery. In 90% of patients, surgery is performed via the transsphenoidal approach.
The development of special surgical instruments is applied to reduce neurologic
damage and postoperative complications. Endoscopes and microscopes have been
increasingly used to aid surgery (Chandler & Barkan, 2008; Mestecky, 2010).
However, postoperative complications are encountered at 6.41 — 11.76% (statistics of
patients admitted to Chulalongkorn Hospital for treatment in 2007 — 2011, Medical
Records and Statistics), concurrent with the findings of complications at 5.2 — 36.4%
in evidence-based practice (Barzaghi, Losa, Giovanelli & Mortini, 2007;
Charalampaki, Ayyad, Kockro & Perneczky, 2009; Gondim et al., 2011; Gondim et
al., 2010; Nakao & Itakura, 2011) and the mortality rate accounts for 0.2 - 0.7% of all
cases (Barzaghi et al., 2007; Charalampaki et al., 2009).

Postoperative complications in the critical phase also affect multiple
systems including postoperative hemorrhage in the first twenty-four hours after
surgery (Barzaghi et al., 2007; Gondim et al., 2011; Nakao & Itakura, 2011) and mass
effects can cause increased intracranial pressure (IICP) and impaired functioning of
the cranial nerves (Abuabara, 2007). Intra-operative internal carotid artery and
posterior cerebral artery injury may result in massive bleeding incidence in 0.4 — 0.9%
of all cases and cause mortality or morbidity. Subsequently, patients with morbidity
require prolonged rehabilitation (Barzaghi et al., 2007; Charalampaki et al., 2009;
Gondim et al., 2011; Gondim et al., 2010). CSF leakage can develop from the first 24
postoperative hours until 3 months following surgery (Nishioka, Haraoka & Ikeda,
2005; Shiley et al., 2003). Patients may develop spinal headaches, pneumocephalus,
meningitis and cerebral herniation if the problem is not resolved at early presentation
(Mestecky, 2010; Ramson, Palmer, Kennedy & Chiu, 2011).

Impacts on the endocrine system such as diabetes insipidus (DI) may occur
due to vasopressin secretion, reduced or no anti-diuretic hormone (ADH) secretion
from the posterior pituitary gland, resulting in decreased kidney re-absorption and
polyurea, which is called “neurogenic (central) diabetes insipidus” (Ball, 2007;
Crawford & Harris, 2012). Postoperative DI can cause hypernatremia if not properly
and quickly treated in the critical stage and patients may have changed levels of

conscientiousness such as confusion, agitation, fatigue, weakness, seizures and
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faintness (Eckman, 2011; Hickey, 2009; Mestecky, 2010). Elevated serum sodium
(>145 mEq/L) within five days postoperatively incurs a 23% risk of developing
permanent DI (Sigounas et al., 2008). SIADH is a condition encountered in 0.7% of
patients and usually occurs during the first period after surgery (Gondim et al., 2010).
SIADH is caused by inability of the posterior pituitary tissue to prevent arginine
vasopressin (AVP). Patients will have hyponatremia, hypoosmolality and increased
urine osmolality, causing headaches, nausea, vomiting, confusion and stupor. If left
untreated, patients will suffer cerebral edema causing a high degree of intracranial

pressure, thereby resulting in seizures, coma and death (Loh & Verbalis, 2007).

Clinical Question

In general, guidelines for the care of patients with pituitary tumors and
other patients with intracranial tumors are not specific to only patient with pituitary
tumors receiving transsphenoidal surgery and do not cover potential problems or
complications in every system. Furthermore, there is a dearth of suitable, reliable,
modern and accepted evidence-based practice available for use in assessing and
providing care to patients. In addition, in the researcher’s occupational context, there
is no clear-cut clinical nursing practice guideline in providing care for patients with
pituitary tumors undergoing transsphenoidal surgery in the critical phase that can be
used as an organizational standard of practice. As a result, the care provided to patients
does not cover all complications and leads to increased impact on the neurological
system, disability and even death if complications cannot be managed in time.
Therefore, the researcher has gained an interest in conducting an evidence-based study
to propose a summary of clinical nursing practice guidelines to manage complications
affecting the neurological system and those affecting other systems in the bodies of

patients with pituitary tumors undergoing transsphenoidal surgery in the critical phase.
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Purposes of the Study
To summarize guidelines for the management of complications among
patients with pituitary tumors undergoing transsphenoidal surgery in the critical phase

based on guidelines for compliance with evidence-based practices.

Expected Benefits/ Qutcomes

1. The findings may lead to a summary of guidelines for the management
of complications among patients with pituitary tumors undergoing transphenoidal
surgery which can be used to develop standardized nursing practice guidelines and as
a reference for managing complications among patients with pituitary tumors
undergoing transsphenoidal surgery in critical phase.

2. Nurses and nursing researchers will be able to use the findings to ask
research questions regarding patients with pituitary tumors undergoing transsphenoidal

surgery.

Methodology

The summary of a clinical nursing practice guideline to provide care for
patients with pituitary tumors undergoing transsphenoidal surgery in the critical phase
was carried out as follows:

1. Systematically searching for research evidence to retrieve as much
related evidence as possible for subsequent analysis, synthesis and summarization into
an effective clinical nursing practice guideline with the following procedures:

1.1 The PICO framework proposed by Grace & Powers (2009)
was used in the search.

P (Population) : pituitary tumor patients

I (Intervention)  : postoperative transsphenoidal complication

management, care

C (Comparison) :None
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O (Outcome) : complication, consciousness, outcomes, Glasgow
coma score, increase intracranial pressure (ICP),
visual loss, diabetes insipidus, syndrome of
inappropriate antidiuretic hormone (SIADH)

1.2 The scope of the search covered all levels of research
evidence in both Thai and English and published between 2007 and 2013.

1.3 The following keywords were used in the search: pituitary
tumor patients, postoperative transsphenoidal complication management, postoperative
transsphenoidal complication care, complication, consciousness, outcome, Glasgow
coma scale, visual loss, increase intracranial pressure, diabetes insipidus, syndrome of
inappropriate antidiuretic hormone

1.4 The sources for the search of evidence-based practice
consisted of:

- Single studies from electronic databases, including
Blackwell, CINAHL, MD Consult, OVID, Pro Quest, Pubmed, Science Direct,
Springer Link, Wiley and SAGE Publications

- Databases publishing systematic reviews, including the
Cochrane library and www.joannabriggs.edu.au.

- Databases providing guidelines such as www.guideline.gov.

- Reference lists and manual searches.

2. The evaluation of the quality and levels of research evidence was
carried out by using the criteria developed by the American Association of Critical-
Care Nurses’s new evidence-leveling system (AACN) (Armola et al., 2009) which
classified the evidence into six levels. The evidence level and category are shown in

the table 1 below.
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Table 1 Levels of Evidence-Based Practice

Level Type of Evidence

Level A | Meta-analysis of multiple controlled studies or meta-synthesis of
qualitative studies with results consistently supporting a specific action,
intervention or treatment.

Level B | Both randomized and nonrandomized well-designed controlled studies
with results consistently supporting a specific action, intervention or
treatment.

Level C | Qualitative studies, descriptive or correlational studies, integrative
reviews systematic reviews, or randomized controlled trials with
inconsistent results.

Level D | Peer-reviewed professional organizational standards, with clinical
studies to support recommendations.

Level E | Theory-based evidence from expert opinion or multiple case reports.

Level M | Manufacturer’s recommendations only.

Findings

This study aimed to analyze and synthesize all fifty articles related to the

assessment of risk factors, complications, prevention of complications, treatment and

nursing care for patients with pituitary tumors undergoing transsphenoidal surgery.

The findings were developed into a clinical nursing practice guideline covering the

management of complications among patients with pituitary tumors undergoing

transsphenoidal surgery in the critical phase as follows:

1. The analysis of the evidence revealed that most patients with pituitary

tumors are treated by transsphenoidal surgery via the transnasal or transoral approach.

Endoscopes and microscopes are used in developing the intervention for minimizing

postoperative neurological complications. Transsphenoidal surgery can be used with

tumor diameters of 47.8 £ 1.2 mm and suprasellar extension (Nakao & Itakura, 2011).

Moreover, the method is both efficient and safe for aging patients (Locatelli et al.,

2012).
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2. Postoperative complications in the critical phase may occur during the
first week and patients might remain critical until the complications are managed. The
treatment process may extend to 2 weeks following surgery for patients with
conditions such as SIADH and cerebral salt wasting (Loh & Verbalis, 2007).

3. Several instruments are used in the assessment of risk factors for
postoperative complications such as the following instruments:

3.1 ACTH-secreting adenomas and giant adenomas incur
increased risk for disability and postoperative complications (Aulinas et al., 2012;
Barzaghi et al., 2007). Tumor diameters larger than 3 cm and volumes greater than 10
¢ ? had 4.8 and 6.3-fold increased risk for postoperative complications (Hofstetter et
al., 2012).

3.2 All of the patients who had transsphenoidal surgery were
also at risk for postoperative CSF leakage (Abuabara, 2007) and other risk factors as
follows:

3.2.1 Tumor types such as non-functioning
adenomas, GH-secreting adenomas, macroadenomas and giant adenomas are at high
risk for CSF leakage (Barzaghi et al., 2007; Han, He, Mao & Wang, 2008; Senior et
al., 2008).

3.2.2 The presence of suprasellar or parasellar
extension increase risk by 8.08 times (Gondim et al., 2011; Mehta & Oldfield, 2012).

3.2.3 Tumor with characteristics such as fibrous
tumors and tumors with indistinct margins will have higher risk (Han et al., 2008;
Senior et al., 2008).

3.2.4 Obesity is a significant risk whereby every
5-kg/m* of increased in BMI (body mass index) has a 1.61-fold increased risk and
patients with BMI exceeding 30 kg/m* should be closely monitored (Dlouhy et al.,
2012).

3.2.5 Younger patients have a higher rate of CSF
leakage than older patients (average age = 42.9 and 54.6 years, respectively) (Dlouhy
et al., 2012).

3.2.6 Intraoperative CSF leakage had a 5.66-fold
increased risk (Dlouhy et al., 2012; Han et al., 2008).
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3.3 The risk factors for postoperative visual decline include
age older than 65 years, non-functioning adenomas, giant adenomas and visual decline
before surgery (Barzaghi et al., 2007).

3.4 The risk factors for postoperative hemorrhage include
macroadenomas (size > 10 mm.), hypertension with poor preoperative blood pressure
control and postoperative infection (Atkinson, Nippoldt & Koeller, 2007; Hofstetter et
al., 2012; Kepron, Cusimano & Pollanen, 2010; Nakao & Itakura, 2011).

3.5 The risk factors for postoperative DI include intraoperative
CSF leakage. Elevated serum sodium (>145 mEq/L) within 5 days following surgery
has a 23% risk of developing permanent DI (Sigounas et al., 2008).

3.6 The risk factors for postoperative hyponatremia include
postoperative DI and female gender whereby female patients are at slightly higher risk
for developing severe hyponatremia than male patients. If not assessed and quickly
managed, severe hyponatremia (< 125 mEq/L) may increase the mortality rate. Thus,
serum sodium below 120 mEq/L has a 25 — 50% risk of increasing mortality rates
(Zada, Liu, Fishback, Singer & Weiss, 2007).

3.7 The risk factors for pituitary apoplexy include
anticoagulation therapy, thrombolytic agents, pituitary tumor patients who have
dynamic pituitary function testing, major surgery, coronary artery bypass surgery,
hypertension, diabetes mellitus, pituitary radiotherapy and head trauma (Muthukumar,
Rossette, Soundaram, Senthilbabu & Badrinarayanan, 2008; Rajasekaran et al., 2011;
Zhang, Chen & Ding, 2009).

3.8 The risk factors for meningitis include CSF leakage with a
10% risk of meningitis (Abuabara, 2007).

3.9 The risk factors for cerebral vasospasm include pituitary
apoplexy, meningitis and postoperative hemorrhage (Ahmed & Semple, 2008;
Dubuisson, Beckers & Sternaert, 2007; Popugaev et al., 2011; Puri, Zada, Zarzour,
Laws & Frerichs, 2012).

3.10 The risk factors for hypopituitarism include large tumor
size. In previous studies, the incidence of hypopituitarism has been revealed as 2.2%

in diameters less than 20 mm, 5.2% in diameter 20 — 29 mm and 11.7% in diameters
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larger than 30 mm. Moreover, patients with intra- and postoperative CSF leakage,
hypertension and aging are at risk for delayed recovery (Fatemi et al., 2008).

4. Assessment of postoperative complications among pituitary gland
tumor patients receiving surgery via the transsphenoidal approach in critical phase
should be performed to assess and closely monitor neurological complications and
pituitary gland hormone function in all patients (Ausiello, Bruce & Freda, 2009;
Kepron et al., 2010) as follows:

4.1 Assessment of postoperative hemorrhage is an evaluation
of neurological function and makes a comparison between the preoperative and
postoperative periods. Cases involving hypertension should be frequently reassessed
every 15 — 30 minutes during the early postoperative period (Atkinson et al., 2007).
Assessment of the function of cranial nerves III, IV and VI includes visual acuity,
visual field and extraocular muscles (Barzaghi et al., 2007; Gondim et al., 2011;
Mestecky, 2010; Zada, Woodmansee, luliano & Laws, 2010). The essential assessed
clinical signs of IICP include headache, nausea, vomiting, fatigue, weakness and
alteration of conscious. CT scans or MRI brain scans can be performed and used to
evaluate postoperative hematomas (Kim, Oh & Kim, 2012).

4.2 Assessment of CSF leakage is checked by asking the
patients about dripping at the back of the throat or observe to see whether patients
swallow more frequently. Examination by performing the glucose oxidase test is a
simple method for detecting glucose. However, the method is not recommended
method due to low sensitivity and low specificity. Therefore, a sample should also be
sent to the laboratory for confirmation of glucose and protein. In addition, a CT scan,
an MRI brain scan, three-dimensional constructive interference in steady state (3D-
CISS), contrast-enhanced MR cisternography (CE-MRC) and Intrathecal and topical
fluorescein technique can be used for investigation and diagnosis (Abuabara, 2007;
Mantur et al., 2011; Mestecky, 2010; Metha & Oldfield, 2012).

4.3 Assessment of Epistaxis - Bleeding or oozing from the
nose or nasal packing gauze should be monitored and assessed regularly (Mestecky,
2010). Angiography is used to find a leak or tear the vessels (Charalampaki et al.,
2009; Nishioka, Ohno, Ikeda, Ohashi & Haraoka, 2007).
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4.4 Assessment of DI - Patients undergoing transsphenoidal
surgery should be strictly monitored during the first 24 — 48 postoperative hours,
including strict input-output recording, measurement of urine specific gravity 1 — 2
times/day, measurement of serum electrolyte every 4 — 6 hours, daily body weight,
assessment of thirst (especially for cool water), monitoring of arterial pressure, central
venous pressure and urinary-serum osmolarity ratio (Chen, White, Sptzler & Xu,
2011). Assessing dehydration includes checking for fever, weight loss, dry skin,
hypotension and tachycardia. If urine output is 8 — 16 liters/day and diluted, a
differential diagnosis from other factors potentially causing polyurea includes
excessive intravenous fluid intraoperative, hyperglycemia or diuretic drugs.
Confirmation of a diagnosis of DI can be obtained by a laboratory with the following
test results: urine specific gravity < 1.005, urine osmolality < 300 mOsm/kg, serum
osmolality > 300 mOsm/kg and serum sodium > 140 — 145 mEq/L (Cakir, 2010;
Crawford & Harris, 2012; Loh & Verbalis, 2007; Mantur et al., 2011; Mestecky, 2010;
Schreckinger, Szerlip & Mittal, 2012; Zada et al., 2010).

4.5 Hyponatrenia can be assessed by assessing SIADH from
reduced amounts of urine, low blood sodium, low blood potassium, normal albumin
and hematocrit level (Mestecky, 2010; Upadhyay & Gormley, 2011). In assessing the
symptoms of hyponatrenia, patients with blood sodium levels of more than 125 mEq/L
may not be discovered to have clinical presenting symptoms. However, patients with
blood sodium levels at 120-125 mEq/L will experience nausea, vomiting, loss of
appetite, full-body fatigue and altered levels of consciousness. Blood sodium levels
below 120 mEqg/L may cause seizures, stupor and unconsciousness (Mestecky, 2010;
Upadhyay & Gormley, 2011).

4.6 Assessment of Pituitary Apoplexy - Typical neurological
signs and symptoms should be assessed, including severe, sudden headache, decreased
level of consciousness, decreased visual acuity, visual field defects, oculomotor
paresis and possible pupil dilatation with non-reaction to light (Chen et al., 2011,
Muthukumar et al., 2008; Seuk, Kim, Yang, Cheong & Kim, 2011).

Patients should be assessed for level of consciousness and limb
strength because patients may have severe neurologic consequences such as cerebral

ischemia or infarction (Verma, Singh & Patil, 2012). In addition, suspected pituitary
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apoplexy is best studied by an emergency CT scan or MRI brain scan. These studies
reveal hemorrhage and/or necrotic tissue from pituitary tumors (Ahmed & Semple,
2008; Dubuisson et al., 2007; Rajasekaran et al., 2011; Zhang et al., 2009). In some
cases, cerebral angiography or lumbar puncture is performed to rule out cerebral
aneurysm (Dubuisson et al., 2007).

4.7 Assessment of Meningitis - The signs and symptoms of
meningitis include fever, severe headache, stiff neck and agitation. A CSF culture
should be used to confirm a diagnosis of infection (Orlando et al., 2007).

4.8 Assessment of cerebral vasospasm can be carried out by
clinical neurological indications, including decreased level of conscious, agitation, and
aphasia with arm and/or leg weakness. Cerebral angiography, CT scan, MRI brain
scan, or MRA can be performed to obtain a diagnosis (Kim et al., 2012; Popugaev et
al., 2011; Puri et al., 2012; Verma et al., 2012).

4.9 Assessment of Visual Acuity - Visual acuity and visual
field should be carefully evaluated within the first postoperative week (Greenman &
Stern, 2009). Patients in the critical phase can be simply assessed at bedside. Visual
acuity can be assessed by reading a book or Snellen chart. Visual field can be assessed
by the confrontation technique. Extraocular movement can be assessed by asking the
patient to follow an object in each of six directions for gazing; this can be done by
drawing a large imaginary capital H in the air and asking patient to follow with his/her
eyes only while keeping the head still. Once the patient is stable assessment should be
carried out the by Humphrey visual filed analyzer or the Goldman perimeter
(Rajasekaran et al., 2011; Zada et al., 2010).

4.10 Assessment of Pituitary Hormone Disturbances - All
hormone levels should be examined during the pre- and postoperative periods within
the first week for determined hormone replacement therapy, such as random cortisol,
PRL, FT4, TSH, IGF1, GH, LH, FSH, Testosterone (in males) and Oestradiol (in
females), especially in cases involving pituitary apoplexy (Chen et al.,, 2011;
Greenman & Stern, 2009; Rajasekaran et al., 2011; Zada et al., 2010).

5. Preventing postoperative complications comprises the following:
5.1 Closely monitoring postoperative complications with

patients undergoing microscopic surgery such as CSF leakage, -epistaxis,
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pneumocephalus, encephalitis, visual loss and DI (DeKlotz et al., 2012; Goudakos,
Markou & Georgalas, 2011).

5.2 Monitored leakage of CSF in patients who were not placed
on lumbar drainage during and after surgery, surgical procedures using fat grafted to
seal the leakage and use of bone graft for sellar reconstruction, because previous
studies have encountered CSF leakage in these patients. Furthermore, external lumbar
drainage should be continued for 2 — 4 days following surgery with the release of CSF
60 ml./day for successful prevention of CSF leakage (Metha & Oldfield, 2012;
Rabadéan, Hernandez & Ruggeri, 2009; TamaSauskas et al., 2008).

5.3 Prevention of Epistaxis - Patients should be informed to
avoid blowing the nose for 48 hours after surgery and nasal packing gauze should be
kept in place for 24 hours following surgery or until surgeons permit its removal
(Mestecky, 2010).

5.4 Prevention of DI - Administration of a perioperative low-
dose of hydrocortisone for patients with normal basal levels of cortisol can prevent DI
following transsphenoidal surgery. The low-dose protocol is as follows: 25 mg
intravenously at the time of anesthesia induction and every 6 hours on Day 1, every 8
hours on day 2 and every 12 hours on day 3 (Schreckinger et al., 2012).

5.5 Prevention of Meningitis - Administration of intravenous
antibiotics for 5 — 7 days following surgery can prevent meningitis (Han et al., 2008).

6. Treatment of complications comprises the following:

6.1 Hemorrhage can be treated by emergency surgery within
24 hours. The surgery is aimed at removing the hematoma, reducing intracranial
pressure, relieving cranial nerve compression and preventing subsequent
complications such as hydrocephalus, IICP and cranial nerve damage (Atkinson et al.,
2007; Barzaghi et al., 2007).

6.2 Treatment of CSF Leakage - Non-surgical procedures are
usually performed. Treatment involves putting external lumbar drainage in place,
prescribing bed rest with elevation of the heat and administration of antibiotics for 2 —
5 days. If non-surgical procedures cannot solve the leakage, surgery will become
necessary. A craniotomy or transsphenoidal procedure can be performed to

reconstruct sellar or repair leakage with a synthetic medical material (Abuabara, 2007,
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Barzaghi et al., 2007; Charalampaki et al., 2009; Gondim et al., 2011; Han et al., 2008;
Rabadan et al., 2009; Senior et al., 2008; Tabaee et al., 2007; TamaSauskas et al.,
2008).

6.3 Treatment of Epistaxis - Nasal packing with gauze should
to be done to stop bleeding during the first 2 — 3 days. If excessive bleeding persists,
an emergency investigation should be conducted with treatment by angiography.
Angiography is used to diagnose leakage or perforation of the artery and can be
plugged with a synthetic medical material, stent or coil simultaneously to prevent
hypotension and hypovolemic shock (Chalarampaki et al., 2009; Nishioka et al., 2007;
Park, Jung, Ahn, Kim & Kim, 2009; Zada et al., 2010).

6.4 Treatment of DI - The goal of treatment is to maintain a
constant balance of fluid absorption. Patients who are able to express thirst should be
allowed to drink freely to relieve thirst. In cases involving unconscious patients, 5%
Dextrose should be administered intravenously to normalize serum sodium and
osmolality. DI can be treated by using a synthetic analog of vasopressin.
Desmopressin (1-deamino-8-D-arginine vasopressin: DDAVP: Stimate: Minirin) can
be administered orally, intranasally, subcutaneously or intravenously. Dosing of
hormone replacement must be done with great caution in order to prevent an overdose
potentially resulting in hyponatremia. The daily dosage range for the oral preparation
varies from 100 to 800 mcg (divided in two or three doses), while the dose for
intranasal and parenteral routes are 10 — 40 mcg (in two doses) and 2 — 4 mcg (in one
or two doses), respectively. The timing of the doses is not standard and must be
individualized (Crawford & Harris, 2012; Kristof et al., 2009; Loh & Verbalis, 2007;
Schreckinger et al., 2012).

Others medication that can be used concurrently to treat DI,
e.g. carbamazepine and chlopropamide (sulfonylurea), but must be administered
carefully with seriously side effects such as stupor, nausea, vomit, blurred vision,
headache, arrhythmias and heart failure (Schreckinger et al., 2012).

6.5 Hyponatremia can be treated by restricting fluids and
administration of sodium tablets. In cases involving severe hyponatremia (serum
sodium < 120 mEq/L), treatment involves administration of 3% hypertonic saline

infusion 30 — 40 ml./hr for 33 hours or until serum sodium level returns to normal



CN a 4 t4 2
naTaU lyeSuns uwaqﬂuuuﬁuuﬂsmmmamqy /182

(Cakir, 2010; Mestecky, 2010; Zada et al., 2007). Furthermore, in cases involving
acute severe hyponatremia (serum sodium < 125 mEgq/L) and the presence of
neurological changes, a hypertonic saline (3%saline — 23.4%saline) infusion must be
administered to rapidly increase serum sodium level by 4 to 6 mEq/L over the first 1 to
2 hours. The infusion rate should be carefully calculated for each case not to increase
serum sodium level too quickly, which can cause central pontine myelinolysis (CPM)
and extrapontine myelinolysis. Serum sodium level is corrected at a rate not to exceed
10 to 12 mEg/L in the first 24 hours and not to exceed 18 mEq/L in the first 2 days
(Cakir, 2010; Mestecky, 2010; Upadhyay & Gormley, 2011; Zada et al., 2007).

SIADH can be treated with administration of conivaptan as the
ADH receptor antagonist whereby patients achieve an increase in serum sodium of > 6
mEq/L within 13 hours of administration. At an infusion rate of 40 mg/day, patients
were able to increase serum sodium at 6.3 +£ 0.7 mEqg/L. And with an infusion rate of
80 mg/day, patients were able to increase serum sodium at 9.4 + 0.8 mEq/L. The
administration of conivaptan, however, has been associated with significant adverse
effects, including hypotension and hyperkalemia (Upadhyay & Gormley, 2011).

Hypernatremia should be monitored during the administration
of hypertonic saline. This can be done by evaluating the level of conscious, monitoring
for seizures and following up on serum sodium at least twice a day (Ausiello, Bruce &
Freda, 2009).

CSW can be treated with the administration of isotonic saline
and sodium tablets aimed at maintaining positive sodium balance (Cakir, 2010).

6.6 Treatment of Pituitary Apoplexy - Emergency surgery
should be performed within 48 hours after the presence of decreased vision and/or
deterioration of consciousness. The goals of surgery are reduced cranial nerve
compression, prevention of neurological effects and a good postoperative recovery
(Ahmed & Semple, 2008; Dubisson et al., 2007; Muthukumar et al., 2008). In the
immediate phase, corticosteroid replacement should be administered to maintain
hemodynamic stability. In cases involving hemodynamic unstability, decreased level
of conscious, decreased visual acuity and severe visual field defects steroid therapy
should be administered. In adults, an intravenous bolus of hydrocortisone at 100 — 200

mg is appropriate, followed be either 2 — 4 mg/hour by continuous intravenous
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infusion or 50 — 100 mg by intramuscular injection every 6 hours after drawing a
blood sample for hormone function testing. Patients who do not meet the criteria
should be considered for treatment with steroids if their 09.00 serum cortisol is less
than 500 nmol/l (Rajasekaran et al., 2011).

6.7 Treatment of Meningitis - Antibiotics can be used to treat
an infection. Nevertheless, appropriate antibiotics must be used with each patient
whereby consideration should be given to individual history and risk factors (Orlando
et al., 2007; Rabadan et al., 2009). In some cases, patients may develop hydrocephalus
after an infection has occurred. This problem can be treated with a
ventriculoperitoneal shunt (Han et al., 2008).

6.8 Treatment of Cerebral Vasospasm - Patients who have had
cerebral angiography for diagnosis can be treated by papavarine or verapamil via
arterial infusion. Increased blood pressure follows triple-H therapy (hypertension,
hypervolemia and hemodilution). Intravenous calcium channel blockers are
administered for 48 — 72 hours. Fluid balance is maintained and dehydration is
prevented. The aim of treatment is to dilate the cerebral vessels and increase cerebral
blood flow (Kim et al., 2012; Puri et al., 2012). In cases involving consequences from
infection, treatment can be administered with concurrent antibiotics (Popugaev et al.,
2011).

6.9 Treatment of Hormone Disturbance - Total tumor
resection is 3.95 times better at solving this problem. In cases involving subtotal tumor
removal, postoperative Gamma Knife Surgery can reduce hormone secretion
(Hofstetter et al., 2011). Hormone replacement therapy can be used in cases involving
decreased hormone secretion or hormone deficiency. Hypocortisolism can be treated
with hydrocortisone or glucocorticoid replacement to prevent adrenal insufficiency.
Hypothyroidism can be treated with levothyroxine replacement (Ahmed & Semple,
2008; Chen et al., 2011; Nakao & Itakura, 2011).

7. Nursing care for postoperative pituitary surgery in the critical phase is
as follows:

7.1 Vital signs and neurological signs should be assessed

regularly every 1 — 2 hours until the patient is stable or free from postoperative
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complications, especially in pituitary apoplexy and cerebral vasospasm (Mestecky,
2010).

7.2 Postoperative hemorrhage should be closely monitored in
cases involving intraoperative arterial injury (Park et al., 2009).

7.3 Patients should be monitored for subdural hematoma in
cases involving lumbar drainage placement and pneumocephalus (Menon, Bahuleyan
& Nair, 2009).

7.4 Close and prolonged monitoring for postoperative
hemorrhage is recommended in cases with arterial stent or coil placement because
antiplatelets or anticoagulants are administered to prevent clotting (Park et al., 2009).

7.5 Assessment of visual acuity, visual field and extraocular
movement and should include close monitoring within the first 24 postoperative hours.
In cases involving hypertension, the patient should be assessed frequently (every 15 — 30
minutes). Patients in stable condition should be evaluated by standard measurements
(Atkison et al., 2007; Muthukumar et al., 2008; Rajasekaran et al., 2011), depending
on the context and available resources.

7.6 Postoperative complications must be closely assessed and
monitored in every patient together with collaboration with a multidisciplinary team
consisting of surgeons, ophthalmologists and endocrinologists for holistic care
(Rajasekaran et al., 2011; Zada et al., 2010).

7.7 Inform patients to avoid blowing the nose within the first
postoperative week and to not remove nasal packing gauze until doctors permit the
removal in order to prevent epistaxis and CSF leakage (Mestecky, 2010).

7.8 Monitor and control normal blood pressure level, reduce
stimulation factors such as pain and prescribe antihypertensive drugs (Atkison et al.,
2007) with the aim of preventing postoperative hemorrhage.

7.9 In cases involving vasospasm, blood pressure should be
kept at a high level. If hypotension is present, neurosurgeons should be immediately
notified for a solution (Popugaev et al., 2011; Puri et al., 2012).

7.10 Closely monitor for DI, especially patients receiving
surgery via the sublabial approach because patients have been found to have higher DI

incidence rates than patients receiving surgery via the transnasal approach, by strictly
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recording intake-output. If urine volume exceeds 250 ml/hour over 2 — 3 consecutive
hours, a sample should be sent for laboratory testing of serum osmolality, urine
osmolality, urine specific gravity and serum sodium (Schreckinger et al., 2012; Zada
etal., 2010).

7.11 Send and follow-up on laboratory tests such as CBC,
serum urea, serum creatinine, serum electrolyte, serum osmolality and urine
osmolality once a day or frequently if clinical changes occur (Rajasekaran et al.,
2011).

7.12 In cases involving hypertonic saline administration, a
strict infusion rate should be the treatment order with close monitoring for
hypernatremia including follow-up on serum sodium at least twice a day and
evaluation of level of conscious (Cakir, 2010)

7.13 If complications or clinical changes are encountered, the
aforementioned should be immediately reported to medical staff with collaboration to
ensure that patients quickly receive diagnosis or surgery (Ahmed & Semple, 2008;
Atkison et al., 2007; Menon et al., 2009; Mestecky, 2010).

7.14 Monitoring for complications such hypervolemia during
DI treatment and central pontine myelinolysis during SIADH treatment (Mestecky,
2010).

7.15 Referring data regarding postoperative sodium monitoring

and care to ward nurses for continuous care (Cakir, 2010).

Suggestions for Implementation

1. The existing body of knowledge on management of complications
among patients with pituitary tumors undergoing transsphenoidal surgery in the
critical phase should be further developed and disseminated to ensure standard and
efficient care provision for patients.

2. The summary of the management of complications among patients with
pituitary tumors undergoing transsphenoidal surgery should lead to discussion on

nursing management teams. Clinical Nursing Practice Guidelines (CNPG) should be
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developed for the management of complications among patients with pituitary tumors
undergoing transsphenoidal surgery in the critical phase.

3. A team should be established to develop risk assessment, complication
assessment, visual assessment and clinical nursing practice guidelines covering the
management of complications among patients with pituitary tumors undergoing
transsphenoidal surgery in the critical phase. Moreover, nurses should collaborate
with other agencies, including the OPD, the operating room and patient wards.
Academic conferences should be conducted to enhance understanding of these
guidelines.

4. The clinical nursing practice guideline covering the management of
complications among patients with pituitary tumors undergoing transsphenoidal
surgery in the critical phase should be evaluated by patients and outcome evaluation
should be performed.

5. The research findings should be used to develop research questions for

patients with pituitary tumors undergoing transsphenoidal surgery.
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Barzaghi, L. R., Losa, M., Giovanelli, M., & Mortini, P. (2007). Complications of transsphenoidal

surgery in patients with pituitary adenoma: Experience at a single centre. Acta Neurochirugica,
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