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Higher Glycerol Infusion Rate Makes Metabolic Acidosis More Pronounced
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Summary . It is reported that glycerol is one of the causes of metabolic acidosis by increasing
the blood lactate and diluting buffer base in blood. In neurosurgical patients, we observed
metabolic acidosis in emergency cases more often than elective ones.

We usually use glycerol for osmotherapy to such emergency cases preoperatively.

So we studied relationship between glycerol infusion rate just prior to the emergency opera-
tions and metabolic acidosis during these operations.

To assess the infusion rate of glycerol, 70 patients aged between 15 and 72 years (mean 52
+ 12), undergoing emergency operation, were divided into three groups: in group 1 (G—1) (n
= 36), glycerol was infused at 4 mi/kg/hr or less before the operation, in G—Il (n =17), 4
ml/kg/hr or more, and in G—C (n =12), no glycerol infusion.

Five patients were excluded from our study because of their history of liver dysfunction,
alcohol drinking or shock state.

Arterial blood gas analysis, lactate and osmolality were measured 25 to 75 minute (mean 43
+ 13) after induction of anesthesia.

Incidence of metabolic acidotic cases, base excess below —5mEq/L, was much greater in G—
Il (10 out of 17 patients) than G—1 (six out of 36 patients) or G—C (two out of 12 patients)
(P <0.05).

Mean value and SD of pH was 7.392 4 0.043 in G—1, 7.356 + 0.044 in G-I and 7.426 +
0.075in G—C.

These value of pH were significantly different between G—C and G— 1, G=1I (P <0.05) :
between G—1 and G-I (P <0.05).

Mean values of base excess and SD was —3.3 + 2.0 mEq/L in G—1, —5 £ 2.5 in G-I and
—1.0 £ 3.1 in G-C.

Mean osmolality and SD was 295 + 15 mOsm/L in G—1, 311 £ 15 in G-I and 286 £ 9
in G—C. ’

Base excess and blood osmolality were decreased and increased most, respectively in G— [l
and there was a significant difference between G—1 and G-C (P<0.05).

Lactate concentration was 3.99 + 1.71 mEq/L in G—1 , 450 £ 1.27 in G-Il and 2.36 *
1.18 in G-C. )
Lactate was more increased in G— 1 and G—II than in G—C (P<<0.05), but there was no sig-
nificant difference between G—1 and G—1II .

Based on the above findings, it was concluded that glycerol infusion induced the metabolic
acidosis and higher infusion rate made it more exaggerated than lower one.
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Fig. 1 Values of Base Excess (BE;mEq/L) at
30 to 60 minutes after induction of
anesthesia in elective case, epidural
and/or subdural hematoma (Ed, Sd-
H), intracerebral hematoma (ICH) and
subarachnoid hemorrhage (SAH).
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Table 1 Clinical Summary
Group
G—1 G—1 G—-C

Age 52%10 47117 56t 9
Sex M:F 23:13 . 9.8 7:5
E-Time (hrs) 3.2£1.5 2.3£0.8 3.1£1.9

P<0.05
S-Time (min.) 41+12 40+10 42+ 8
Rate (mi*kg '-hr™) 2.7+1.1 7.4%1.7

P<0.05
Volume (mi-kg™) 5.8+3.6 9.5+3.9

P<0.01

* Mean *+ SD

Age, Sex, Elapsed time from admission to operation (E-time ; hrs), Sampling time after administration of glycerol (S-time ;
min. ), Mean infusion rate of glycerol (Rate ; m! *+ kg™ * hr™"), Total volume of infused glycerol (Volume ; m! * kg™ for the

groups in the study.

Group I ; glycerol was infused at below 4 ml + kg™ -

of glycerol.

hr™, Group II; more 4 m! - kg™ * hr™!, Group C: no administration
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Fig. 2 Relationship between infusion rate (ml+ kg™ + hr™)
of Glycerol and Base Excess (BE;mEq/L) -
@ ; indicates the case for whom the glycerol was administrated.
O ; no administration of glycerol.
[ ; indicates the case who has the history of liver dysfuncition, alco-
hol drinking or shock state.
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Table 2 Blood pH, Base Excess (BE), Lactate in three groups

pH BE mEq/L Lactate mEq/L

Group 1 7.392+ .043* —3.3+£2.0%* 3.99+1.71%
(34) (34) (33)

12.5ml » kg > 7.399+ .043 —3.0+2.0 3.71+1.42
(30) (30) (29)

12.5ml - kg™'< 7.361+.036 —4.7+1.6 4.62+2.66
(4) (4) (4)

Group I 7.356+ .044% —5.5+2.5% 4.50+1.27%
(16) (16) (15)

12.5ml » kg™'> 7.364+ .046 —4.842.3 4.38+1.43
(12) (12) (11)

12.5mi * kg™'< 7.338+.038 —7.6+2.3 4.83+0.74
(4 (4 (4)

Group C 7.426+ .075 —1.0+3.1 2.36+1.18
(12) (12) (12)

Mean + SD: % P < 0.05, T us I

( ) ; Parenthetical values represent the number of Samples : # P < 0.05, I or M vs C

Table 3 Blood Osmolality, Lactate-Pyruvate ratio (L/P}, PaCO:, Uric acid for three groups

Osmolality mOs/L L/P PaCO, mmHg Uric acid mg/dl
Group I 295+15* 15.8+2.9 34.71+4.2 4.4+1.5
33) (33) (34) (36)
' Group 1l 311+15% 17.2+3.6 34.6+4.9 4.54+0.9
(14) (14) (16) (16)
Group C 286+ 9 14.31+4.0 35.3%5.3 3.6+1.2
(12) (12) (12) (12)

Mean £ SD: % P < 0.05, 1 ws I

( ) ; Parenthetical values represent the number of Samples : # P < 0.05, I or [ s C
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