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Incidental and Associated Factors Contributing to Postoperative Hyponatremia in Traumatic Brain Injury
Patients Undergoing Brain Surgery at Surin Hospital
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Traumatic brain injury (TBI) is a significant health concern in Thailand,
with a substantial proportion of patients requiring surgical intervention.
Postoperative hyponatremia is one of the most important complications
following cranial surgery, potentially leading to life-threatening conditions
such as cerebral edema, impaired consciousness, seizures, prolonged
hospitalization, increased demand for medical resources, and in severe
cases, permanent disability or death. Early detection and timely correction
of hyponatremia are crucial to prevent these adverse outcomes.

This study aimed to determine the time frame for the onset of
hyponatremia following cranial surgery in patients with TBI.

A retrospective observational cohort study was conducted on patients
with TBl who underwent cranial surgery at Surin Hospital from Nov 30",
2020 to Dec 31%, 2024. A total of 361 patients were included.
Hyponatremia was observed in 114 patients (31.5%). The highest incidence
of hyponatremia occurred on postoperative day 7. Serum sodium levels
tended to decrease progressively with each passing day after surgery,
correlating with an increased occurrence of clinical symptoms related to
hyponatremia over time. High-risk groups included patients aged
40-60 years (HR = 1.92, 95% Cl: 1.20-3.07, p = 0.006), those with an initial
Glasgow Coma Scale (GCS) score of 3-12 (HR = 2.62, 95% Cl: 1.69-4.06,
p < 0.001), and patients who underwent decompressive craniectomy
with hematoma evacuation (HR = 3.14, 95% Cl: 1.11-8.90, p = 0.031).
Hyponatremia commonly occurs within the first week after surgery,
particularly among patients with severe traumatic brain injury who have
undergone major neurosurgical procedures. Close monitoring of serum
sodium levels within the first 7 days postoperatively is recommended,
especially in high-risk groups, to reduce the risk of potential complications.

Traumatic brain injury, hyponatremia, predictive factors, cranial surgery.
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Patients Undergoing Brain Surgery at Surin Hospital

ABn1sAnE

sULUUNSANEN

nsfnwadsilifunmsifouuundudiound
(Retrospective cohort study) IﬂﬂLﬁU‘ﬁayjaﬁ]ﬂﬂ
nyszideudidnnsedindvesitaedldsuuiniu
MeaLakasinTuNMSdRaNes o lssmenuiagsuns
senetuil 30 wednieu we. 2563 fetuil 31
Fuaeu .. 2567

Usznsiidnen

n1sivuangudegne 1938n1sAuau
melfaunigiu fumduneauesaglasunisice
@94 WUl incidence hyponatremia Sewag 30
fmamndesiu vinauliAufesas 5 dualldvua
uugthe 350 519

nguiogeiitund@ne 1dun e
Whsunsidnanewmdnldsuuinidunisauss
o lsmeuiagiuns Tutsssesnassnineduil 30
WEAn1ou WA, 2563 fa3uil 31 Surew w.e. 2567
Tnglifinnseuinsuinngudiograifiuiiy
Fruauviean 361 11

wnasin1sAnLaand (Inclusion Criteria)

1. faeildsumsiteduinduguiniv
N19@ues (Traumatic Brain Injury, TBI) uwaglasu
AsHdnanes laddnavidunisiangszuieiden
(burr hole) nsEARLUVENNEIMANATHLDBN
wiouszuradona (cranio/craniectomy with clot
removal) msldatsszuisindnglnsefsuy
(ventriculostomy)

2. {hiifiongdaud 5 Biuly

3. fwansraszauleifeulunssiaidon
wdshdaTuiiuazegnates 1 ads meluszevian
30 4

4. laiflnmglndeusnounising

nauain1sAnean (Exclusion Criteria)
1. faedifinnyladounsiufindainge
(Serum sodium <135 mmol/L)
2. r;:iﬂaaﬁiﬂﬁﬁayjamimmizﬁuﬁmﬁw

3. fUaeiiAnnnizlaideusndsiide
\iundi 30 Ju

4. fiheifiavnduvesniizlations
fnsuuidnegnouitu Chronic SIADH w3e
nsldenduilaanzedisoiiles

AR lYlun1sANE

1. a1aelwfisus (Hyponatremia)
nuede szaulmfsaluden <135 mmol/L

2. Symptomatic hyponatremia HTRAN
anzlafsumsiuiueinisinunfiy du 4n
UInATYy 00Ul Naaduau

3. LUNNTNTIATEAUlgRY wneng
seaulgifedluionavnsianunasidavesunngd
Hauade anaviuiindsidauaziloguieiiennis
eszuuUszamiaung Feo1adsdadinisin
amgludsusvieldsunsnTasuiuadenduy

nsnsedaya
nsiAs1gnteyaldlusunsy STATA
version 16 ngldadfdmssauiioasuednvay
vhluvesnguiiegn 1w ne 81g seiumNFnd
AoURAA (GCS) N1530ade wagisnsedn diaueidu
Ml Yowar Aade wagdrudonvuinnsgiu
TunsiFeuiisudnuaginlserinenguiiiiauay
TiAanmeladeus 19a8f Chi-square test uaz
Independent t-test mmmmmmsamaﬁauﬁa
fnfunisiasizidasefiduiusfunisiia
amzladeusndsihdeaues Wnslnszdanasy
lada@nny (Multivariable Logistic Regression)
Tngsreaunaly Odds Ratio (OR) wieut9A
Wiy 95% uavimunseRuteddyvnadid

p-value < 0.05

Ui 40 atiuil 2 wouaeu-Aenau 2568

Vol.40 No.2 May-August 2025



MIasnMsumdlsmenuiaiasiny giuns yisud
MEDICAL JOURNAL OF SRISAKET SURIN BURIRAM HOSPITALS

a aw
JIYHITUNTIIIY

SR UNISUsE AT IS
Welunywd aedAnsunnd lsaneruiagsuns
mneavddUeenals 13/2568 wetuil 24
UNIIAN W.A.2568

NaN1SAN®N
nnsiiudeyaduiniiunisanesuay
ihiunsidnavesionun 361 11 WUNGUTNTID
wunmelsiausiianun 114 510 Gevay 31.5) uas
Lidnnngledious sy 247 518 (Sova 68.5)
nguiegeiidnuAnvinaziianzlafeusi

5ﬂwmwaw§ﬂwﬁgaaaqﬂﬁjm'aumnLﬁul,wmm
Tunguitinnngleifousengadegeninantes
(50.4 + 18.5 U) Werflsuiunguiilsiiinning
Twdous @5.7 + 222 ¥) uiliftduddoymneada
(p = 0.0522) s¥fiun133Andvesuiniunivates
Tunguitinamsludoud danuidndalusziud
mnilunguitlsiiinnnsludouseeadidodday
NNaEnR (p = <0.001) wagn15Wdia Craniectomy
with clot removal Iuﬂijmﬁl,ﬁﬂmwimawﬁﬁqn
TunguitliiAnnazleideudegadidoddy
9819801 (p = 0.0006)

M58 1 dnvauzvesithefiiauarliifinngladeust (n=361)

Hyponatremia Non hyponatremia p-value
U (5eaz) U (5evaz)
Sex 0.5950
Male 91 (79.8%) 191 (77.3%)
Female 23(20.1%) 56 (22.6%)
Age, years (Mean+SD) 50.4+18.5 45.7422.2 0.0522
GCS <0.001
3-8 56 (49.1%) 71 (28.7%)
9-12 27 (23.6%) 29 (11.7%)
13-15 31 (27.1%) 147 (59.5%)
Diagnosis 0.3701
Subdural hemorrhage 50 (43.8%) 116 (46.9%)
Epidural hemorrhage 22(19.3%) 60 (24.2%)
Brain contusion 39 (34.2%) 60 (24.2%)
Skull fracture 1 (0.8%) 8 (3.2%)
Intraventricular hemorrhage 2 (1.7%) 3 (1.2%)
Operation 0.0006
Burr hole with drainage 4 (3.5%) 37 (14.9%)
Craniotomy with clot removal 17 (14.9%) 48 (19.4%)
Craniectomy with clot removal 90 (78.9%) 156 (63.1%)
Ventriculostomy 3 (2.6%) 6 (2.4%)
Immediate post op Serum Na level (mean+SD) 139.943.3 139.5+2.9 0.3303

nannTiATEiliemTuiigiieilonta
swinnmgldsumlduniiannuin fUisaziia
amzlafsumldunndigaluiud 7 aevdadisu
n3Hfn (Fig.1) Tnawuinszaulanoniuuiliy

JzaainuTIuIuTufidruluarendud§u
N3HNER (Fig.2) Futusiuernisiaunifintu
nmsdsdulefoumfinuuniy m1uand
uuly (Fig.3) (Fig.4)

Ui 40 atiuil 2 wouaeu-Aenau 2568

Vol.40 No.2 May-August 2025



gifinsaluaziadedesnizlufenamdsidnluduindumsaueuadldiunse

Patients Undergoing Brain Surgery at Surin Hospital

D T T T T T
0 5 10 15 20 25
Time to HypoNa (D)

Figure 1 L@n9IzzlIaInIsinn1glgfanan
aendsandrfunisindaauelufuiniiv

dnauaslulssnenunagiuns

Incidental and Associated Factors Contributing to Postoperative Hyponatremia in Traumatic Brain Injury

115 120 125 130 135
L L L | L
L]

110
L

T T
0 ]

10 15 20 25

Time to HypoNa (D)

|- SerumNa

predicted SerumNa |

Figure 2 LansauduiussyuInseaulaifou
UAZIZEZAINITANNILIBAIUAINIENA 1N

VNG N

Wdrsunsindnanedufuindunsaues

o]
0 -
oL

125 130
|

Serum Na level
120
L

i:‘robablity of Sym plo;n

5

1

110

20 25
‘ .

Figure 3 LanIAMNAURUSTYUINTEAUlTIADL

10 15
Time to HypoNa (D)

SerumNa predicted SerumNa

predicted Symptom

SEeLRANSHANILIRELAT LareINSRAUNAT
LAALDIN 1L IULAYUANNENRIINISUNISHG A
avosluuinliunayes

NANNSILATIENDIUIINITHIUNE TN WL
Aundunmsansiazdisunsindnaues ifllena
a a ° o & | oA a °
Winnelafeun Tngtdvienguiidanizlefeusi

4
L

120 125

SerumNa

Figure 4 LanIANduiusszrIngseaulaifay
warenN1sEaUNATIAAEaIN ML YAENAINERES
M funsdnaueslufuIndunivates

a o oA a ° Py |
:mmEmﬂUﬂqwlmm’;sImﬂwm TouwA NNy
sgauANIAndneud1FunsHIRR (GCS) M33tady
wazUszlnnueINIsHIdn (115199 2) (Fig. 5)

A919% 2 dnweuzTiiiloniain Hyponatremia (n = 361)

Prognostic factors Odds ratio 95%Cl p-value
Age (years)

<40 Reference group

40-60 2.46 1.34,4.54 0.004

>60 2.03 1.05, 3.92 0.033
Severity of injury

Mild (13-15) Reference group

Moderate to severe (3-12) 3.46 2.05, 5.84 <0.001
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Operation
Burr hole with drainage Reference group
Craniotomy with clot removal 2.99 0.81, 10.92 0.100
Craniectomy with clot removal 3.54 1.14, 11.03 0.029
Ventriculostomy 1.16 0.08, 15.30 0.906
Diagnosis Operation
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