TAP CHI NGHIEN ClPU Y HOC

DAC PIEM LAM SANG, CAN LAM SANG BENH
DAl THAO NHAT TRUNG UONG SAU PHAU THUAT NOI SO
TAI BENH VIEN NHI TRUNG UONG

Nguyén Birc Thwong', Pdng Anh Dwong', Pao Hai Hién'
Ng6 Thi Mirng' va Ng6 Thi Thu Hwong?™

'Bénh vién Nhi trung wong
2Trwong Pai hoc Y Ha Noi

Nghién ctru mé ta dac diém Iam sang va cén ldm sang cta 43 tré duoc chan doan dai théo nhat trung
wong sau phéu thuét noi so diéu tri tai khoa Diéu tri tich cuc Ngoai khoa, Bénh vién Nhi Trung wong
ttr 3/2021 dén 2 /2024. Chén doén truéc mé trong nhém bénh nhén & u ndo (55,8%), xuat huyét ndo do
chén thuong hodc khéng do chén thuong (30,2%), chédn doén khac (14,0%). 58,1% bénh nhéan khéi phéat
dai thdo nhat trong 24 gicr dau; 93,0% khéi phét trong 48 gio sau phéu thuat. Cung luwong nudéce tiéu Iéon
nhét khi khéi phéat la 8,1 ml/kg/h (trung vi 5,6 — 10,0 mi/kg/h) va trong qué trinh theo déi la 10,2 ml/
kg/h (IQR 6,6 — 11,4 mi/kg/h). Theo d6i cung lwong nudc tiéu va ndéng d6 Natri mau déc biét quan trong
trong qua trinh hdi strc sau phédu thuat so ndo nhdm phat hién sém dai thdo nhat trung wong & tré em.

Tir khéa: Dai thao nhat trung wong, phau thuat néi so.

I. DAT VAN DE

bai thao nhat trung wong dwoc dac treng
b&i tinh trang thiéu hut hormone chéng bai niéu
(ADH), dan t&i da niéu va tang natri mau do
nhidu nguyén nhan gay ra nhw phau thuat noi
so va chan thwong, u ndo nguyén phat ho&c thir
phat, hay vé can. Trong dé, phau thuat néi so do
u ndo, chan thwong so ndo, gian n&o that...1a
mot trong nhirng nguyén nhan phd bién gay dai
thao nhat trung wong & tré em. M6t sé nghién
ctru da ghi nhan ty 1é dai thao nhat trung wong
sau phau thuat ndi so & tré em khoang 18%
dén 64%, ' dic biét ty 1& cao & nhém phau
thuat do nguyén nhan tén thwong & vung tuyén
yén va quanh yén.2 O nhém chan thwong so
nao, ty lé xuat hién dai thao nhat trung wong
sau phau thuat dao dong tr 2,9% — 51%.45 Day
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la mot bién chirng hay gdp sau phau thuat so
hau & tré em, sw xuat hién tinh trang dai thdo
nhat trung wong 1a mét yéu t6 tién lwong xau
véi didu tri, cé nguy co tlr vong cao néu khong
dwgc chan doan va diéu tri sém.® Trong khi
sau phau thuat ndi so, tinh trang tri giac cua tré
duoc kiém soat bang an than va théd may do
vay biéu hién cla tinh trang dai thao nhat trung
wong thuwdng nghéo nan, khé phat hién va cé
thé c6 cac biéu hién khac nhau, néu khéng phat
hién sém bénh c6 thé dan dén céac bién chirng
rdi loan nwéc, dién giai nghiém trong, gay to
vong cho tré sau phau thuat.

Tai Viét Nam, da c6 mot sb nghién civ vé
d&c diém lam sang va hiéu qua diéu tri & tré
em bj dai thao nhat trung wong & cac khoa Noi
tiét, nhwng chwa c6 nghién clru & tré em vé tinh
trang dai thao nhat trung wong sau phau thuat
ndi so, trong khi ty & tré phai phau thuat noi
S0 ngay cang tang, dé gitp cho cac bac silam
sang, dac biét & giai doan hdi strc sau mé phat
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hién va chan doan s&m tinh trang dai thao nhat
trung wong cuda tré chang toi nghién ctru “M6 ta
dac diém lam sang, can lam sang cta bénh dai
thao nhat trung wong cap sau phau thuat ndi so
& tré em tai khoa Diéu trj tich cwc Ngoai khoa,
Bénh vién Nhi Trung wong”.
I. DOI TUQNG VA PHUONG PHAP
1. Déi twong

43 tré dwoc chan doan dai thdo nhat trung
wong sau phau thuat ndi so, diéu trj tai khoa
Diéu tri tich cwc Ngoai khoa, Bénh Vién Nhi
Trung wong tlr thang 3 nam 2021 dén hét thang
2 nam 2024.

Tiéu chuén Iwa chon

- Tré dwoc chan doan dai thao nhat trung
wong sau phau thuat ndi so theo tiéu chuén: 2

- Pa niéu v&i cung lvgng nwéc tiéu > 4 ml/
kg/h trong it nhat 2 gi&

- Ap lyc thdm thdu mau > 300 mOsmol/kg

- Ap lwc thdm th4u niéu < 300 mOsmol/kg

- Tang Natri mau (néng dd Natri mau > 145
mmol/l).

Tiéu chuan loai troe

- Bénh nhan t& vong/ xin vé trong vong 24h
dau.

- Bénh nhan da dwoc chan doan dai thao
nhat trung wong trwéc phau thuat, tré dang diéu
tri r6i loan nwéc dién gidi bang hormon thay thé
2. Phwong phap

Thiét ké nghién ciru

M6 td mét loat ca bénh

C& mau

Thuan tién, 14y toan bd bénh nhan du tiéu
chuén nghién ctru.

Bién sé nghién ctru:

Bién sb6 nhan khau hoc chung: tudi, gidi,
chan doan trwdc phau thuat, vi tri tdn thuwong.

Bién sb Iam sang: trwéc phau thuat, diém
Glasgow va tinh trang déng t&: trwéc phau
thuat va thoi diém nhap khoa BTTC Ngoai
khoa; cung lwong nwéc tiéu (ml/kg/ giv) theo
cac mbc thoi gian 6 giov, 12 gidy, 24 gid, 48 gio,
72 gio, 120 gio, 144 gio va 168 gidr va thoi
diém xuét khoa

Bién sb can Iam sang: ap lwc thdm thau
mau, ap lwc thdm thau niéu va natri niéu tai
thdi diém khéi phat dai thao nhat trung wong,
natri mau dwoc theo ddi theo phac dd diéu tri tai
khoa BTTC Ngoai khoa.

Phén tich dir liéu

D liéu dwoc nhap va x& ly bang phdn mém
STATA 17.0.

3. bao dirc nghién ctru

Nghién clru da dwoc thdong qua bdi Hoi
ddng Pao dirc trong Nghién ctu Y sinh hoc
Bénh vién Nhi Trung wong sé 2392/BVNTW-
HDDD, ngay 07/09/2023.

Ill. KET QUA

Trong thoi gian nghién ctru 3 nam, cé 43
bénh nhan da tiéu chuan tham gia vao nghién
ctru véi tudi trung vi la 5 tudi, tudi thap nhét la
1,5 tudi, tudi I&n nhat 1a 8,5 tudi, tré nam chiém
65,1%, tré nir co ty 1é 1a 34,9%.

Bang 1. Dac diém chung ciia nhém déi twrong nghién cieru theo nguyén nhan

U nao

DPic diém

n=24

Khac
n=6

Xuét huyét nao
n=13

P

Tuéi, trung binh + SD

6,1+41

4,4 +3,7 3,8+34 0,27

196

TCNCYH 181 (08) - 2024



TAP CHI NGHIEN ClPU Y HOC

U nao

Xuét huyét ndo Khac

Bac diém n=24 n=13 n=6 P
Tinh trang dong tir trwéc phau thuat
Binh thwdng 22 (92%) 6 (46%) 5 (83%)
Gian léch 2 (8%) 2 (15%) 1(17%) 0,006
Gian déu 0 (0%) 5 (38%) 0 (0%)
Diém Glasgow trwéc phau thuat
<8 1(4,2%) 9 (69,2%) 1(16,3%)
9-12 0 (0) 2 (15,4%) 1(16,3%) 0,002
13-15 23 (95,8%) 2 (15,4%) 4 (66,7%)
Thoi gian tai ICU 6,5 9 10,5 017
Trung vi (IQR) (3-12,5) (8-19) (7 -16) ’
Thoi gian tai bénh vién, trung vi (IQR) 25,5 9 20,5 0,071
(16 - 49) (8 - 20) (18 - 35)
Ty 16 t& vong 6 (25%) 11 (85%) 1(17%)  <0,001

Chan doan trwéc md hay gdp nhat 1a u ndo
(55,8%), sau d6 la xuét huyét nao do chén
thwong hodc khéng do chéan thuong (30,2%)
va chan doan khac (14,0%) bao gébm gian nao
that (9,3%) va thoat vi nén so gitra (4,7%). Ty &

tlr vong chung trong nghién ctru la 41,8%, trong
d6, nhédm xuét huyét ndo co ty 1& t&r vong cao
hon cé y nghia théng ké so vé&i nhém u ndo va
nhém phau thuat khac

Bang 2. Dac diém lam sang ctia nhém nghién clru trwéc phau thuat

ic didm banh nhan Undao  Xuéat huyét nao Khac Téng
) ) n=24 n=13 n=6 n=43
Pau dau 13 (54,2) 5 (38,5) 3 (50,0) 21 (48,8)
Non 11 (45,8) 6 (46,2) 3 (50,0) 20 (46,5)
Co giat 1(4,2) 2 (15.4) 0 (0) 3(6,9)
Nhin m& 2(8,3) 0(0) 0 (0) 2 (4,7)
Thang diém Gasgow
2 2(15,4)
13- 15 diém 23 (95,8) > (154 4 (66,7) 29 (67,4)
9-12 diém 0 (0) 0(692) 1(16,7) 3(6,9)
< 8 diém 1(4,2) ’ 1(16,7) 11 (25,6)
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s A Undao  Xuét huyét ndo Khac Tong
Pac diéem bénh nhan
n=24 n=13 n=6 n=43
DPoéng t& gian
9 g 2 (4,7) 2 (15,4) 5 (11,6)
1 bén 1(16,7)
. 0 5(38,5) 5(11,6)
2 bén 0
Bién phap can thiép trwéc phau thuat

Tw thé 23 (95,8) 4 (30,8) 4 (66,7) 31(72,1)

Thé oxy 0 1(7,7) 1(16,7) 2(4,7)
Thé may 1(4,2) 8 (61,5) 1(16,7) 10 (23,2)

Trwdc phau thuat, dau dau va nén 1a cac
triéu chirng co nang phd bién nhat. Da s bénh
nhan tw thé, cé 23,2% thé may va 4,7% thé
oxy. 67,4% bénh nhan co diém GCS la 15 diém
trwdc phau thuat, cé 25,6% bénh nhan cé GCS

dwdi 8 va 3 bénh nhan (6,9%) c6 diém GCS t
9 — 12 diém. Béng ttr bat thworng bao gdm gian
Iéch 1 bén hoac gién déu 2 bén ghi nhén dwoc
trén 10 ca bénh (23,2%), ty 1& ddng t&r gian bat
thwdng cao nhat & nhom xuét huyét nzo.

Bang 3. Pic diém lam sang cua dai thao nhat trung wong
sau phau thuat ndi so theo nguyén nhan

s U niao Xuét huyét nao Khac
Pac diem P
n=24 n=13 n=6
The&i gian khéi phat dai nhat
< 24 gi¢o 15 (63%) 8 (62%) 2 (33%)
T 24 — 48 giv 8 (33%) 5 (38%) 2 (33%) 0,03
> 24 giy 1 (4%) 0 (0%) 2 (33%)
Cung lvong nwéc tiéu khi khéi phat
7,3x2,1 10,1 +4,8 7127 0,037
(mi/kg/h)
Cung lvong nwéc tidu Ién nhat
79+20 15,416,6 8,1+1,9 <0,001
(mi/kg/h)
Ngay dat cung lwgng nwéc tiéu nhiéu nhat
< 24 gio 12 (50%) 5 (38%) 1 (17%)
Tlr 24 — 48 gi& 9 (38%) 5 (38%) 1 (17%) 0,03
> 24 giy 3 (12%) 3 (24%) 4 (67%)

Ty Ié kh&i phat dai thao nhat trung wong
trong 48 gio dau sau phau thuat (93,0%) v&i
58,1% ngay trong vong 24 gi¢» sau phau thuat,
nhom phau thuat khac co thdi gian khéi phat dai

thao nhat trung wong mudn hon so véi 2 nhém
con lai. Cung lwong nuéc tiéu Ién nhét khi khéi
phat ghi nhan dwoc la 8,1 ml/kg/h (trung vi 5,6
— 10,0 ml/kg/h), cao nhét 1a 17,5 mi/kg/h. Cung
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lwong nwéc tiéu 1én nhat va cung lvong nwdc
tiéu khi kh&i phat & nhém xuét huyét nao cao
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hon cé y nghia théng ké& so v&i nhém u ndo va
phau thuat khac

72 gio
(n=39)

96 gid
(n=33)

120 giv 144 gio 168 gior
(n=24) (n=19) (n=19)

Biéu dé 1. Thay dbi cung Iwong nwéc tiéu trung binh theo thei gian theo ddi va diéu tri

Cung lwgng nwéc tiéu (ml/kg/h) trung binh
giam dan theo thoi gian diéu tri va theo déi sau

phau thuat noi so tai khoa hdi strc Ngoai.

Bang 4. Dac diém can lam sang cua dai thao nhat trung wong theo cac nhém nguyén nhan

e ez A e U n3o Xuét huyét nao Khac
Dac diem can lam sang P
n=24 n=13 n=6
Ap luc thdm thau mau 322,1+154,3 354,7+27,7 316,8 +15,9 0,81

Ap lyc thdm thau niéu

2241 +227,6 317,7+ 353,9

235+ 74,1 0,70

Natri niéu 36,6 + 21,8 48,6 £ 25,6 50,6 + 26,8 0,36
Natri mau tai thi diém khéi phéat 149,4 +11,3 151,8 +13,5 146,8+11,1 0,68
Natri mau cao nhét 161,5+11,7 172,3+10,9 156,8+ 4,3 0,006

Tang natri mau it nhat 1 thoi diém trong qua
trinh theo dai ghi nhan dwoc trén 100% s6 bénh
nhan. Ha natri mau ghi nhan dworc it nhét tai 1
thdi diém trén 18,6% bénh nhan véi ndng do
natri mau thap nhét 1a 122 mmol/l.

IV. BAN LUAN

Trong th&i gian nghién ctru 3 ndm, cé 43
bénh nhan duwoc phau thuat ndi so cé du cac
chi s dé& nghién cru, ching t6i nhan thay ty

I& cao tinh trang dai thao nhat trung wong sau
phau thuat u ndo la 55,8%, sau d6 |a xuét huyét
n&o do chan thwong hodc khéng chan thuong
(30,2%), nguy&n nhan khac nhw cac phau thuat
dan Iwu nao that 6 bung, thoat vi mang nao tdy
...cling ¢6 nguy co xuat hién dai thao nhat
trung wong (14,0%). Cac nghién ctu cling da
nhan thay ty 1& xuét hién dai thao nhat trung
wong sau phau thuat ndi so trong giai doan hoi
strc rat hay gap. Mot sé nha nghién ciru da giai
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thich dai thao nhat trung wong xuét hién 1a do
thiéu mau tam thoi trong phau thuat dan dén
tbn thwong truc dwdi déi, tuyén yén mac du
vung tbn thwong nguyén phat cé thé khang lién
quan tryc tiép téi truc nay.’Ngoai ra, phu ndo,
tang ap lwc ndi so gay thiéu duwéng thuy sau
tuyén yén ciing |a co ché quan trong trong phat
trién dai thdo nhat trung wong, khi kiém soat tot
cac yéu td nay, dai thao nhat trung wong c6 thé
hdi phuc. Diéu nay cé y nghia rat quan trong
trong hdi strc than kinh & tat ca cac bénh nhan
sau phau thuat néi so.

Phan 1&n bénh nhan trong nghién clu co6
xuét hién dai thdo nhat trung wong trong 48
gid diu sau phau thuat, trong d6 58,1% xuét
hién sém trong 24 gi® dau sau md. Két qua cla
chung t6i ghi nhan ciing giéng v&i bao céo cua
bac si Saldarriaga va cdng sw v&i 88% xuat hién
dai thao nhat trung wong sau phau thuat u ndo
48 giov, thoi diém xuét hién dai thao nhat trung
wong khéng cé méi lién quan tdi két qua diéu
tri chung.2 Mat khac, trong chan thuwong so néo,
dai thao nhat trung wong xuét hién sém ngay
trong 48 gi®» sau tén thuwong la yéu té nguy co
cla t& vong va tién lwong than kinh phuc héi
kém.*° Phan I&n bénh nhan xuat hién tiéu nhiéu
nhét trong giai doan nay. Theo bang két qua 1,
cung lwong nuéec tiéu trung binh va nhiéu nhat
hay gap & nhém xuéat huyét ndo nhiéu hon véi
cac nhém khac, sw khac biét cé y nghia théng
ké v&i p<0.05. Lwong nwéc tiéu thay ddi theo
gi® va theo ngay duorc thé hién rd & biéu db 1.
Ddng thoi véi sw thay ddi nudc tidu, ty 16 ap lwc
thdm thau niéu déu tang theo cac nhém nguyén
nhan trong khodng 224- 317 mmosl. Bén canh
dé tang Natri mau dwoc ghi nhan & cac trwdng
hop, gia tri Natri mau tang cao trung binh la
172mmol/l. Néng d6 Natri mau cao nhét trong
qua trinh theo d&i ctia nhédm xuét huyét ndo cao
hon ré rét so v&i 2 nhdm bénh con lai Cac thay
ddi vé sb lwong nudc tiéu, ap lwc thdm thau

mau va ap lwc thdm thau niéu déng thoi véi cac
d4u hiéu 1am sang, néu khéng dwoc phat hién
s&'m va diéu chinh thi cac rdi loan nwéc va dién
gidi s& anh hwdng dén két qua trong héi stic
than kinh sau phau thuat ciing nhw hiéu qua
cta diéu tri. Khi s& dung liéu phap hormone
thay thé sé& lam gidm cung lvong nuwéc tiéu
nhanh chéng sau khi dung thubc. Nhw vay thoi
gian vang giup phat hién bién chirng dai thao
nhat trung wong la 48 gi& dau sau mé, can co
ché d6 theo dbi chit ché, tranh xay ra cac bién
chirng néng né.

Két qua diéu tri cho 43 bénh nhan trong
nghién ctu, nhan thay cac tré déu phuc héi dai
thao nhat trung wong trong thi gian diéu tri, cé
5/ 43 tré (11,6%) co6 dai thao nhat trung wong
kéo dai hon 2 tuan, khéng c6 ca bénh nao tré
thanh man tinh — ty 1& nay thap hon dang ké so
v&i cac nghién ctru khac, c6 18 do sé liéu nghién
clu cla chang téi con nhd, can cé cac nghién
ctu I&n hon, Trong u tuyén yén, u so hau & tré
em, co ty & tlr 6,5 — 55,6%, " dai thao nhat
trung wong cé xu hwéng dién bién kéo dai va
tré thanh man tinh vé&i yéu té nguy co chinh lién
quan t&i kich thuwéc khdi u, thei gian phau thuat
va tinh trang ro i dich ndo tly sau mé. Nguoc
lai, da sb dai thdo nhat trung wong do chén
thwong so ndo va xuéat huyét dudi nhén ciing
dwoc bao cdo xuét hién sém va thoang qua,
viéc xuét hién dai thao nhat trung wong kéo dai
thwong la dau hiéu mudn cla tang ap lwc noi
s0, dién bién man tinh thworng hiém thay.212

V. KET LUAN

bai thao nhat trung wong & bénh nhan sau
phu thuat ndi so co thoi gian khéi phat sém,
da sb trong vong 48 gio dau sau phau thuat.
Can theo dbi lwong nuwéc tiéu trong nhirng
ngay dau sau phau thuat d&c biét quan trong
tai cac don vi hdi strc sau md dé phat hién sém
tinh trang tén thwong dai thao nhat trung wong.

200

TCNCYH 181 (08) - 2024



TAP CHI NGHIEN ClPU Y HOC

TAI LIEU THAM KHAO

1. Mak D, Schaller AL, Storgion SA, Lahoti
A. Evaluating a standardized protocol for the
management of diabetes insipidus in pediatric
neurosurgical patients. Journal of pediatric
endocrinology & metabolism: JPEM. 2022; 35:
197-203.

2. Alharfi IM, Stewart TC, Foster J, Morrison
GC, Fraser DD. Central diabetes insipidus
in pediatric severe traumatic brain injury.
Pediatric critical care medicine : a journal of the
Society of Critical Care Medicine and the World
Federation of Pediatric Intensive and Critical
Care Societies. 2013; 14:203-9.

3. Joshi RS, Pereira MP, Osorio RC, Oh T,
Haddad AF, Pereira KM, et al. Identifying risk
factors for postoperative diabetes insipidus
in more than 2500 patients undergoing
transsphenoidal surgery: a single-institution
experience. Journal of neurosurgery. 2022;
137: 647-57.

4. Boughey JC, Yost MJ, Bynoe RP.
Diabetes insipidus in the head-injured patient.
The American surgeon. 2004; 70:500-3.

5. Hannon MJ, Crowley RK, Behan LA,
O’Sullivan EP, O’'Brien MM, Sherlock M, et al.
Acute glucocorticoid deficiency and diabetes
insipidus are common after acute traumatic
brain injury and predict mortality. The Journal
of clinical endocrinology and metabolism. 2013;
98: 3229-37.

6. Lobatto DJ, de Vries F, Zamanipoor
Najafabadi AH, Pereira AM, Peul WC, Vliet
Vlieland TPM, et al. Preoperative risk factors

for postoperative complications in endoscopic
pituitary surgery: a systematic review. Pituitary.
2018; 21:84-97.

7. Capatina C, Paluzzi A, Mitchell R,
Karavitaki N. Diabetes Insipidus after Traumatic
Brain Injury. Journal of clinical medicine. 2015;
4:1448-62.

8. Saldarriaga C, Lyssikatos C,
Belyavskaya E, Keil M, Chittiboina P, Sinaii
N, et al. Postoperative Diabetes Insipidus and
Hyponatremia in Children after Transsphenoidal
Surgery for Adrenocorticotropin Hormone and
Growth Hormone Secreting Adenomas. The
Journal of pediatrics. 2018; 195:169-74.e1.

9. Yang Y-H, Lin J-J, Hsia S-H, Wu C-T,
Wang H-S, Hung P-C, et al. Central Diabetes
Insipidus in Children With Acute Brain Insult.
Pediatric Neurology. 2011; 45:377-80.

10. Lobatto DJ, Vliet Vlieland TPM, van
den Hout WB, de Vries F, de Vries AF, Schutte
PJ, et al. Feasibility, safety, and outcomes of a
stratified fast-track care trajectory in pituitary
surgery. Endocrine. 2020; 69:175-87.

11. Pratheesh R, Swallow DMA, Rajaratnam
S, Jacob KS, Chacko G, Joseph M, et al.
Incidence, predictors and early post-operative
course of diabetes insipidus in paediatric
craniopharygioma: a comparison with adults.
Child’s Nervous System. 2013; 29:941-9.

12. Agha A, Rogers B, Mylotte D, Taleb F,
Tormey W, Phillips J, et al. Neuroendocrine
dysfunction in the acute phase of traumatic brain
injury. Clinical endocrinology. 2004; 60:584-91.

TCNCYH 181 (08) - 2024

201



TAP CHIi NGHIEN ClPU Y HOC

Summary

CLINICAL AND LABORATORY CHARACTERISTICS OF CENTRAL
DIABETES INSIPIDUS FOLLOWING INTRACRANIAL SURGERY
AT VIETNAM NATIONAL CHILDREN’S HOSPITAL

An observational study was conducted to describe the clinical laboratory characteristics of central
diabetes insipidus in 43 children who underwent intracranial surgery at the Surgical Intensive Care
Unit of Vietnam National Children’s Hospital from 3/2021 to 3/2024. The preoperative diagnoses
were brain tumors (55.8%), followed by traumatic or non-traumatic cerebral hemorrhage (30.2%),
and other conditions (14.0%). Within the first 24 hours after surgery, 58.1% of patients developed
diabetes insipidus, 93.0% experienced onset within 48 hours. The maximum urine output at onset
was 8.1 ml/kg/h (IQR 5,6 — 10,0 ml/kg/h), while the maximum urine output during follow-up was
10.2 ml/kg/h (IQR 6.6 — 11.4 ml/kg/h). Hypernatremia was present in 100% of patients. There
was a moderate positive correlation between the maximum urine output and the maximum serum
sodium concentration. Monitoring urine output and serum sodium concentration were essential in
postoperative intensive care period for early detection of pediatric central diabetes insipidus.

Key words: Central diabetes insipidus, intracranial surgery.
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