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Sodium Chloride Sodium
Concentration Osmolarity Concentration

(%) (mOsm/L) (mEq/L)

0.9 308 154

1.7 582 291

3.0 1026 513

7.5 2566 1283

10.0 3424 1712

23.4 8008 4004

For comparison, the osmolarity of 20% mannitol is 1098 mOsm/L.

MPBEEIEEMEAN: 280-295 mOsm/|
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Dehydration:

Hyperosmolal

More than 5% reduction of total water, ECV in particular.

sed ADH secretion
with antidiuresis

Primarily, wateris
dragged out of ICYV
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Wiater loss, or water deprivation
stimulates osmosis and thirst.

Hypermolalty liberates ADH
to restrict water loss.
Oliguria.

Proportional loss of salt and
water from ECV due to chronic
vomiting, diarrhoea or burns.

| of water

Loss of salt in excess of high
water loss or when drinking
too little water.

Low ECV with low macular
[NaCl] triggers secondary
hyperaldosteranism.
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PRESSURE CHANGES IN THE CEREBRO-SPINAL FLUID
FOLLOWING INTRAVENOUS INJECTION OF SOLU-
TIONS OF VARIOUS CONCENTRATIONS
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Fig. 3. Cat no. 1543. Pressure cerebro-spinal fluid with intravenous injection
" 100 cc. of Ringer’s solution.
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Fig. 4. Cat no. 1303. Pressure cerebro-spinal fluid with intravenous injection
of 20 cc. sterile distilled water.
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Fig. 6. Cat no. 1271. Pressure cerebro-spinal fluid with intravenous injection
of 12 cc. 30 per cent sodium chloride.
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TBIJ536h, ICP 40mmHg, MAP 83-85mmHg, 20g Mannitol q2h; 48h, YRAAEEF1
2200ml, /DJK, BP 110/85mmHg,CVP 2mmHg, Cr 0.28mmol/l,7%i% H£305m0sm/kg,
M4/H131mmol/l; & EFIHSpCO2 25mmHg, F100ml Mannitol, 1CP H145B%(KF
32mmHg; 20min/5ICP 53mmHg, 30% HS 250 mmol, ICP 10mmHg; 1h/5 BP
140/80 mmHg, CVP 6mmHg, [f.448137mmol/l; 24hJ5ICP 8-12mmHg, FREIE N
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17%TBI, ICP 25-30mmHg, 200ml 20%Mannitol 2¢X, ICPFIJR&E&H 24, BP
125/90mmHg,CVP 0, I%4139mmol/l, Cr 0.21mmol/l. 30% HS 100mmol,ICP
10mmHgHi%L12h, CVPFE Rll4ammHg, 'S IIEEKE

NaCl 100mmol

Y

ICP 50 =
mmHg

Time (hours)
0200 0230 0300
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23.4% HS (8008 mOsm/I)
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CPP

23.4% HS (8008 mOsm/I)
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Table 3 Univariable predictors of reversal of herniation
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Table 3 Univariable predictors of reversal of herniation
1-h Na >145 43/56 (76.8) 6/17 (35.3) 0.007*
1-h Naincrease >5 46/54 (85.2) 4/14 (28.6) <0.001*
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Adverse event Clinical definition

Hypotension MAP <60 mm Hg or MAP decrement >30 mm Hg from
baseline within 1 h of treatment

Pulmonary edema Evidence of pulmonary edema on chest x-ray obtained within
24 h of treatment

Acute renal failure Serum creatinine >1.4 mg/dL with normal baseline or >20%
increase with elevated baseline within 72 h of treatment

Hemolysis Decrease in hemoglobin of >2 g/dL or need for packed red
blood cell transfusion, and serum bilirubin elevation within
24 h of treatment

Central pontine myelinolysis Pontine T2 or FLAIR hyperintensity with or without restricted
diffusion on MRI <4 wk from treatment

Coagulopathy Clinically relevant bleeding with unexplained elevation of INR
or aPTT ratio >1.2 within 24 h of treatment

Cardiac arrhythmia Documentation of new atrial or ventricular arrhythmia on
cardiac monitor within 24 h of treatment

= tR®mRXIEEBK
SEN Beijing Tiantan Hospital Neur0|0gy 2008,701023—1029



20094ETBI 23. 4%HS 30m|
SRR

ICP

ICP26-30mmHg ____..------"

Mean Change (mmHg)
[==]

ok S ICP 31+ mmHg

A2 4

14 4

-16 4

-18 T T T T T 1
0 1 2 3 4 5 6

Hour Posttreatment

——20t025 (N=70) —=—26t030 (N=22) 31+ (N=15)

£ AR XIEE B

Beijing Tiantan Hospital

Neurosurgery. 2009;65(6):1035-1041



20094ETBI 23. 4%HS 30m|
SRR

MAP

‘MAP 60-%9 mmHg
s—
MAP 80-%

0. T 'MAP-100+ mmHg

ge (mmHg)
g

Mean Chan

0 1 2 3 4 5 ]

Hour Posttreatment

—+—60to79 (N=9) —=—B80t089 (N=77) —«— 100+ (N=21) |

= tR®mRXIEEBK
" Beijing Tiantan Hospital Neurosurgery. 2009;65(6):1035-1041



20094ETBI 23. 4%HS 30m|
SRR

Mean Change (mmHg)

Hour Posttreatmen

| —— <60 (N=20) ——60t069 (N=42) ——70+ (N=43) |

= tR®mRXIEEBK
R Neurosurgery. 2009;65(6):1035-1041

Beijing Tiantan Hospital



20094ETBI 23. 4%HS 30m|
SRR

PbtO2

Py
n
|

&
o
.

w
n
"

N\

Mean Change (mmHg)
- %) A w
n o n o
, / . {
r » \
I / -

o
;

o
wm

0.0

= tR®mRXIEEBK
" Beijing Tiantan Hospital Neurosurgery. 2009;65(6):1035-1041



2010£ESAH 23. 5% HS 2ml/kg
SRR

TEST DATE : 0

HOD : WUMERICAL

B RaD COMMERT: Hea
IHCLUD T

ED

Baseline
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Hypertonic Saline
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Serum osmolality (mOsm/kg) <320 > 320 P value

Reduction to mean ICP

Mean (mmHg) —8.50 —0.56 0.6090
Standard error 1.03 1.97
P value < 0.0001 0.0013

Reduction to lowest ICP measurement
Mean (mmHg) —11.82 —13.0 0.6384
Standard error 1.28 2.32
P value < 0.0001 0.0005
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Drug Adverse Effects

Mannitol Rebound increase in intracranial pressure,
acute renal failure, chronic heart failure,
hypotension, hyperkalemia, hypernatremia

Hypertonic Acute renal failure, myelinolysis, chronic
saline heart tailure, metabolic acidosis or
metabolic alkalosis, rebound hyponatremia,
hypokalemia, infection, anemia,
coagulopathy, phlebitis, rebound increased
intracranial pressure
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3% (n=107) vs 0.9%(n=80) k7K

CHS, n NS, n Adjusted Odds 95% Confidence
Complications (%) (%) p Ratio” Interval p

Sodium >155 (52 3) 13 (16.3) <0.0001 5.30 (2.52-11.13) <0.0001
Sodium =155 1(47.7) 67 (83.8)
Sodium >160 6 (33.6) 4 (5) <0.0001 9.11 (2.97-27.90) <(0.0001
Sodium =160 1(66.4) 76 (95)
DVT, ves 9(17.76) 9 (11.3) 0.2173 1.32 (0.52-3.38) 0.55
DVT, no 8(82.2) 71(88.7)
Infection, ves 3(86.9) 63 (78.8) 0.1374 1.47 (0.55-3.90) 0.44
Infection, no 4 (13.1) 17 (21.3)
BUN >8.9 4(41.1) 38 (47.5) 0.38 1.17 (0.59-2.32) 0.66
BUN =8.9 (58 9) 42 (52.5)
Creatinine >132.6 3(21.5) 23 (28.8) 0.25 0.92 (0.45-1.89) 0.82

4 (78.5) (71.3)

Creatinine =<132.6 78.5

= AR XIZE B
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3% (n=107) vs 0.9%(n=80) k7K

Na >155, Na =155, Adjusted Odds  95% Confidence
Complications n (%) n (%) p Ratio” Interval p
DVT, yes 16 (23.2) 12 (10.2)  0.02 2.30 (0.90-5.94) 0.08
DVT, no 53 (76.8) 106 (89.8)
Infection, yes 57 (82.6) 99 (83.9) 0.82 1.09 (0.41-2.91) 0.87
Infection, no 12 (17.4) 19 (16.1)
BUN >89 32 (47.8) 50 (41.7)  0.42 2.34 (1.13-4.88) 0.02
BUN =8.9 35 (52.2) 70 (58.3)
Creatinine >132.6 21 (31.3) 25(20.8)  0.11 2.82 (1.29-6.17) 0.01
Creatinine =<132.6 46 (68.7) 95 (79.2)

= tR®mRXIEEBK
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3% (n=107) vs 0.9%(n=80) k7K

Na >160, Na <160, Chi-square Adjusted Odds 95% Confidence Adjusted

Complications n (%) n (%) p Ratio” Interval D
DVT, yes 9 (22.5) 9(12.9) 0.13 1.66 (0.58-4.74) 0.34
DVT, no 31 (77.5) 128 (87.1)

Infection, yes 34 (85.0) 122 (83.0) 0.76 1.95 (0.58-6.57) 0.28
Infection, no 6 (15.0) 5(17.0)

BUN >8.9 21(52.5) 61 (41.5) 0.21 3.46 (1.48-8.06) 0.004
BUN =8.9 19 (47.5) 86 (58.5)

Creatinine >132.6 12 (30.0) 4(23.1) 0.37 2.23 (0.94-5.31) 0.07
Creatinine =132.6 28 (70.0) 113 (76.9)
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Drug Adverse Effects

Mannitol Rebound increase in intracranial pressure,
acute renal failure, chronic heart failure,
hypotension, hyperkalemia, hypernatremia

Hypertonic Acute renal failure, myelinolysis, chronic
saline heart tailure, metabolic acidosis or
metabolic alkalosis, rebound hyponatremia,
hypokalemia, infection, anemia,
coagulopathy, phlebitis, rebound increased
intracranial pressure
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Hypertonic saline  Mannitol or other Odds Ratio Odds Ratio
Studyor Subgroup _ Events  Total Events  Total Weight M-H, Fixed,95% CI M-H, Fixed, 95% CI
Battison 2005 2 18 4 18 10.9% 0.4 [0.07,2.76] —
Bentsen 2006 0 11 1 11 44%  030[0.01,8.32 .
Fisher 1992 B 18 10 18 20.4%  0.40([0.10,1.54) ——
Francony 2008 1 10 0 10 1.3% 3.32[0.12, 91.50]
Harutjunyan 2005 4 17 5 15 124%  0.62(0.13,2.90] ——
Ichai 2009 5 17 8 17 17.2%  0.47[0.11,1.92) —
Schwarz 1998 0 16 4 14 142%  0.07 [0.00,1.45] .
Vialet 2003 1 10 7 10 18.2%  0.05[0.00,056) ——=—
Total (95% Cl) 117 113 100.0% 0.36[0.19,0.68] ’
Total events 19 39
Heterogeneity: Chi*= 6.07, df = 7 (P = 0.53); F= 0% ke e

i e Favours experimental Favours control

= tR®mRXIEEBK
gRr Beijing Tiantan Hospital J Neurosu rg. 2012, 1 16( 1) :210-221
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« HS IKEE, 3%(250ml)? 7.5%(100ml) ? 10%(70ml) ? 23. 4% (30ml)?
« FI&E, 7g NaCl? 14g NaCl?

« ¥R, PRN? Q8h? Q6h? Q4h? SFoifEsE, HBHpEEE?

o MIEIRE, HEE? 15min?

o MNRIBE, FEREFREK? ORIk

o EFEIE? TBI? SAH? ICH? itk B2

o IMARIESN, g4h? Q12h?

- MW EARIRE? EASSEZIEMNF?

o E{EIMMEA7KIZ, 150? 155? 160mmol/|? EBF?

o &1E;5iEE (BEST TRIP TRIAL) :

— HEEEZEK<320m0sm/ | ?
— SKkE 7K Ek<360m0sm/ | ?
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