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Comparison of hypertonic saline treatment in meningitis with
cerebral edema

Hyung Su Kim, M.D. and Hee Ra Kim, M.D.

Department of Pediatrics, Busan Medical Center

Purpose : Cerebral edema in meningitis is a potentially complication. Hypertonic saline of various
concentrations are frequently used to treat cerebral edemas in meningitis. We analyzed the safety and
efficacy of osmotic therapy in cerebral edema by comparison of various hypertonic saline concentra-
tions and mannitol.

Methods : The medical records of 42 patients, who were followed up in the Department of Pediatrics,
Busan Medical Center, from Jan. 2002 to Oct. 2005, were analyzed retrospectively. We measured in-
tracranial pressure, mean flow velocity, and various laboratory parameters.

Results : In cerebral edema developed in meningitis, intracranial pressure and symptoms were im-
proved in treatment of hypertonic saline and mannitol. Serial bolus infusion of 3 percent hypertonic
saline resulted in the best outcome. There was not a statistically considerable difference on the mean
values of the intracranial pressure gap. On transcranial doppler, mean flow velocity was increased and
pulsatilty index was decreased. Laboratory findings (osmolarity, Na, Cl, pH, lactic acid, Ca) were
diffenent during the treatment period as opposed to K, Hb, bicarbonate, base excess. There was not
a specific form of hypertonic saline used in meningitis treatment with cerebral edema.

Conclusion : The therapy for cerebral edema in meningitis remains largely empirical. Serial bolus
infusion of 3 percent hypertonic saline is better than other hypertonic salines. Various concentrations
and different infusion methods of hypertonic saline statistically does not influence the result of treat-
ment. More research aimed at improving cerebral edema treatment is needed to identify new, effective
forms of treatment. (Korean J Pediatr 2006;49:1275-1281)
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Table 1. Gender and Age of Patients

20% Mannitol 3% HSB 3% HSSB 7.5% HSB 7.5%HSSB

(n=8) (n=8) (n=9) (n=8) (n=9)
Age 53%+3.2 54+36 51%£29 58%+38 51%£33
Gender
(M/F) 4:4 4:4 5:4 4:4 5:4

Abbreviations : HSB, Hypertonic saline bolus; HSSB, Hypertonic
saline serial bolus
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Fig. 1. Outcomes of symptoms and signs after infusion of 20
% mannitol and various hypertonic saline.

Good outcomes : Groups that symptoms and signs on admis-
sion were improved more than 50%.

Poor outcomes : Groups that symptoms and signs on admission
were improved less than 50%.

Significantly different after infusion of 20% Mannitol and
Various Hypertonic Saline P<0.05
Abbreviations : HSB, Hypertonic saline bolus;
tonic saline serial bolus,

HSSB, Hyper-
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Fig. 2. Values of intracranial pressure in cerebral edema
treatment.

Significantly different between Day 1 and Day 4 P<0.05.

No significant difference within 5 Infusion methods P=0.31
Abbreviations : HS, Hypertonic saline; B, Bolus; SB, Serial
bolus.
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Table 2. Mean Flow Velocity and Pulsatility Index by Trans- Diringer¢t Zazulia” mannitol> 40l 23 298
cranial Doppler AgHel SedE 1 A% /e faA Aol HolA
i ok 1| 2L Alo]im= AR 1=k o] AlX
Mean (lzf]}’vsezf)elocny Pulsatlhty Index D}jﬂ— O]’Mrjf. AFE AETE J‘F‘;ﬂ ] 20}7] [LHL ] J‘F‘ﬁ
o = Bolel A E& Aele] B gow, HA 72 F 9
Day 1 Day 4 Day 1  Day 4 thz Aol vl o] @abviel 4% mannitol Rtk 9o e
20% Mannitol 76.26£2591 78742844  1.21+0.42 1.04£0.33 2 AT Ades S8 2 A4S HJgstd, MFV, PIe] vl
S(’/(n:E;S)B 74.28+124.34 762512634  1.18%0.39 1.02%£0.29 oM e Y HGTASA w2 elyel wwt
o ATHUADZH5LIETORARIOD g qom e dAw F98 $5sva waslels £
3% HSSB  77.34%69.78 79.78+22.34  1.1970.41 1.05+0.30 Hoz FE7h ok 719 wEz 949 7] mannitol®
(n=9) L oAl ¥ e Ao welw wgH A9 b
7.5(% EISSB 753412234 728+2122 1.17%£0.41 1.03%£0.31 Talol= oAb X mo] 2 ol ot} mE Eouhdo] A
n= 27 =3 ZolWo] 23 ol
75% HSSB 753542134 723442122 1204048 1024029 = 9FH w53 FUNe] w53 FURnG 25 b nol
(n=9) U 2 zkole A B AT oy dHHANE AASHY
Significantly different between Dayl and Day4(P<0.05) 2 AAF AR wdet MHAAS HESAT. Had o)
No significant difference within 5 Infusion methods on mean W UES odix EaEqMew okl Al @ = 9l Ao
flow velocity(P£=0.99) ’ L _
No significant difference within 5 Infusion methods on pulsatility ol AF, FaoldFk, TEAYE Ak A 7)o
index(P=0.59) L oelL e olsl Arsl Ao oladd olrhd m o
Abbreviations : HS, hypertonic solution; B, bolus; SB, serial bo- = ol 1 ashs Aoz g slnn. 2 el
lus A AEHA T AP A A 99 da UEE, o
Table 3. Laboratory Finding during Hypertonic Saline and Mannitol Infusion
20% Mannitol 3% HSB 3% HSSB 75% HSB 7.5% HSSB
Day 1 Day 4 Day 1 Day 4 Day 1 Day 4 Day 1 Day 4 Day 1 Day 4

Na(mmol/L) 141.8+£6.9 1421+303 1445+75 1460+70  1415+74 1488+94  1353%90 1393+65
K(mmol/L)  38%0.3 3702 3.7%0.2 4.0=04 36*04 40=03 3705  39%03
Cllmmol/L) 1177492 1099+56  117.7£10.7 1142+39  1143+33 1087+82  1114+6.0 109.7£57
pH 7512004 751%0.04 75%0.02 749%0.02  748%£003 75*0.03  748%=0.02 7.52%0.03
Hb(g/dL) 101=1.3  102*20 9.8*22 104*22 101x12  105*13 9.8*1.0 102*14
Lactic acid 1711 1904 1.0=09 1.6*1.2 1.4%0.7 14%0.7 1606  15*06

(mmol/L)

Osm. 284977 919*178 293.0E£95 284.3£80 286.1E£146 2825*f115 283.1%16.0 283.9*159
(mmol/L)

Ca(mmol/L) 0.99+0.1 0.98%=0.17 1.01+0.12 0.94%0.2 091+0.19 0.90=%0.1 091=0.15 0.94=*0.15

HCOs 24535 1723 231%£24 241£28 232146 241£35 23.1%£3.37 232*14
(mmol/L)

B.E. 0527 -04%22 -09%2.2 27133 -1.04+234 06%26 0.33+34 0.7x27

139288 139.0=48
3405  36%03
118759 1145%=96
751+0.03 7.49%0.03
103*1.3  104=*17
1909  1.5=08

2872%12.3 283.8*13

1.0=0.15 1.00=0.11
233318 229*12

09*28 0.05%3.1

“Na, Cl, pH, Lactic acid, Osm, Ca are significant between dayl and day4 on 20% mannitol and various hypertonic saline. P<0.05

K, Hb, HCO;, B.E. are not significant.
The values are mean=* standard deviation

Abbreviations : HS, Hypertonic saline; B, Bolus; SB, serial bolus; Na, Sodium; K, Potassium; Cl, Chloride; Hb, Hemoglobin; Osm.,

Osmolarity; Ca, calcium; HCO3, Bicarbo-nate; B.E., Base excess
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