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Abstract 
There is a considerable controversy regarding glucose administration during intracranial 

surgery. However, recent animal and human studies suggest that hyperglycemia exacerbates 
ischemic brain damage and intraoperative hypoglycemia may not be a concern if the surgical 
procedure is less than 4 hours. 

We, therefore, studied the blood glucose in neurosurgery with craniotomy in 90 Thai 
patients, divided into 3 groups. 30 patients in each group received balanced salt solution (0.9% 
NSS), 5 per cent glucose rate 60-80 ml/h and 5 per cent glucose rate more than 120 ml!h. 
Blood for the determination of glucose concentration was obtained after induction and every 2 
hours later until the end of the surgery. 

There was one male patient in group I who received balanced salt solution (0.9% NSS) had 
blood glucose concentration lowered to 57 mg% at 4 hours after induction. The patients in group 
II who received 5 per cent glucose solution at maintenance rate did not have hyperglycemia 
(161.20±38.30 mg%). In group III ; patients given 5 per cent glucose infusion at the rate of more 
than 120 ml/h had hyperglycemia (236.75±63.57 mg%) at 6 hours. In conclusion, we suggest 
that in Thai patients undergoing neurosurgical procedures; blood glucose levels should be checked 
intraoperatively if glucose is withheld from the intraoperative fluid regimen. Otherwise 80 ml/h 
of 5 per cent dextrose intravenous infusion should be given to the patients to prevent hypogly­
cemia. 

Intraoperative glucose administration in 
neurosurgical patients has been considered contro­
versial. Normally, 50-150 g of glucose is given 
intraoperatively to prevent hypoglycemia, to pro­
vide energy, to allow free water administration, to 
conserve protein, and to prevent ketosisCO. These 

effects may benefit patients undergoing general 
surgery. However, recent animal and human studies 
sug.gest that hyperglycemia exacerbates i~chemic 
bram damage(l-16). Although some studies sug­
gest the beneficial effect of hyperglycemia on 
cerebral ischemia( 17 -19) and some show no sig-
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nificant deleteri~u~ neuro~og~c outcom~ from tiving 
glucose - contammg flmd mtraoperatlvely(2 -22). 
On the other hand, hypoglycemia is dangerous 
because the primary energy substrate of the brain is 
glucose. Thus, if one is concerned about intraopera­
tive hypoglycemia, occasional glucose levels by 
capillary blood glucose analysis should be done. 

The aim of this study was to compare the 
effects of different intraoperative fluid regimens on 
the blood glucose level in Thai patients undergoing 
intracranial surgery and receiving a standard anes­
thetic technique at Ramathibodi Hospital. 

PATIENTS AND METHOD 
90 non-diabetic Thai adults undergoing 

elective craniotomy were randomly assigned to 3 
groups. Group I (N = 30) received no glucose infu­
sion (NG) with 0.9 per cent NaCl at rate 60-80 
ml/h, Group II (N = 30) controlled glucose infusion 
(CG) with 5 per cent N/2 rate 60-80 ml/hr and Group 
III comprised of 30 patients to whom no fluid regi­
men was assigned, but who inadvertently received 
hourly intraoperative 5 per cent glucose-containing 
fluid of more than 120 ml. (uncontrol glucose infu­
sion, NG Group) 

All patients fasted 6-15 h preoperatively. 
Total fluid infusion rates were adjusted to keep 
stable hemodynamics. Additional fluid such as 
blood or colloid was given as appropriate. 

Monitoring included NIBP, pulse rate, 
direct arterial pressure, CVP (for patients who were 
prone to severe volume change overload), oxygen 
saturation and blood sugar. We routinely used 
capillary blood to determine blood sugar by gluco­
meter. In our study, we measured blood sugar 
before surgery and every 2 hours till the end of 
surgery. 

Anesthesia was induced intravenously with 
3-5 mg/kg sodium thiopental and 1-2 mg/kg suc­
cinylcholine or nondepolarizing muscle relaxants 

Table 1. Patient demographic data (90 cases). 

Sex (F/M) Age (yr) 

Group I 2119 42.73±11.72 8 
Group II 13 I 17 42.53±17.78 12 
Group III 14 I !6 42.97±17.12 5 

as appropriate and was maintained by using 50-70 
per cent nitrous oxide in oxygen, with supplemen­
tal doses of pancuronium, atracurium or vecuro­
nium. The patient received either isoflurane or 
halothane according to the individual anesthesio­
logist's preference. 

Statistical Analysis 
Statistical significance was tested by 

ANOV A. Bonferroni inequality was used to correct 
multiple comparisons. 

RESULTS 
Patient demographic data is shown in Table 

1. Characteristics of the study population in terms 
of age and weight were comparable. The majority 
of the patients had ASA physical status either 1 
or 2. 

All patients had comparable blood glucose 
concentrations before surgery. (Table 2) At 2 hours 
after induction, the blood gluc~se in group II and III 
was significantly higher than in group I. The in­
crease was greater in those receiving glucose- con­
taining solution at the rate of more than 120 ml/h 
(Group III). 

Between group I (0.9% NSS) and II (5% 
dextrose solution at the rate of 60 - 80 ml/h) there 
was no statistically significant difference in blood 
glucose concentrations at 4 hours after induction. 
Patients in group III had higher blood glucose levels 
(> 200 mg/dl) than in group I and II at 2 and 4 hours 
after induction. In addition, one male patient in 
group I had blood glucose of 57 mg/dl 4 hours 
after induction 

DISCUSSION 
At the present time, intraoperative glucose 

administration in neurosurgical patients has been 
considered controversial. Many recent animal and 
human studies suggest that hyperglycemia exacer-

Physical status Weight Steroid 
2 3 4 (kg) ( # of patients) 

received 

18 2 2 61.7± 11.59 
15 I 2 58.3±10.99 17 
22 2 56.93±9.88 4 
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Table 2. Serial blood glucose throughout surgery : mg/dl 

NGGroup CG Group UG Group 
N Blood glucose N Blood glucose N Blood glucose 

After induction 30 111.4±33.39 30 131.43±46.82 30 137.06±53.47 
2 hours after induction 30 125.70±34.43 30 155.30±45.46 30 199 .86±36.34 A 

4 hours after induction 19 127.31±29.52 D 18 151.00±47.62 12 193.50±33.03 B 

6 hours after induction 3 138.33±35.53 5 161.20±38.30 4 236.45±63.51 c 

Data presented as mean±S.D. 
A p < 0.05 in all groups, i.e., NG vs CG, CG vs VG, and NG vs VG 
B p < 0.05 UG vs NG and UG vs CG 
C No statistical analysis was done because of too small a sample size. 
D Hypoglycemia developed in one patient (blood glucose 57 mg/dl). 

bates ischemic brain damageC4-6,23,24). Whereas, 
other studies suggest that it either decreases07 -19) 
or has no significant effect on the neurologic out­
come(20). 

Hypoglycemia which is defined as a glu­
cose concentration below the lower limit of normal 
fasting plasma glucose (e.g. less than 70 mg/dl); on 
the other hand, it is dangerous because the primary 
energy substrate of the brain is glucose. Until the 
controversy of intraoperative glucose administra­
tion comes to an end, it is wise to manage glucose 
conservatively that is to keep norma-glycemia. 
Normally, an intraoperative glucose concentration 
in neurosurgical patients of not more than 200 
mg/dl is acceptable. Our data shows that a low rate 
of glucose infusion (60-80 ml/h) produces a glucose 
level less than 200 mg/dl at least for 6 hours after 
induction. We did not use data at 6 hours after 
induction for the statistical analysis because the 
number of population decreased to eleven. Never­
theless, the trend of blood glucose concentration 
increased in patients receiving glucose containing 
intravascular fluid compared to the group in which 
glucose was withheld. 

In contrast to the previous study of Sieber 
(25)et al which found no hypoglycemia ; we found 
one patient in group I who received no glucose 
containing intraoperative fluid had hypoglycemia; 
(blood glucose concentration of 57 mg/dl) this 
patient after being given 50 per cent glucose 50 ml 
intravenously had blood glucose which increased 
to 128 mg%. This patient was 28 years old, phy­
sical status I, weight 50 kgs. He had fasted from 

8 o'clock in the evening to 11 o'clock next morning, 
15 hours before the surgery for a brain tumor 
(meningioma). The vital signs during the operation 
were stable. This result probably was due to the 
nutritional status of Thai patients that may effect 
the production of glucose by the liver or he 
probably fasted for a longer period than usual. 
Thus ; Thai patients may be more prone to hypo­
glycemia than Western people. 

One may think steroid use can effect 
plasma glucose. However, we did not take this into 
account nor were the amount of intraoperative 
blood loss and standardization of anesthetic agents. 
The fluid adjusted to keep stable hemodynamics 
was 0.9 per cent NSS, colloid, blood or blood com­
ponent which had no effect on blood glucose. We 
designed the study this way so that we could use 
the conclusion of the study in our actual clinical 
practice for the whole neurosurgical patient popu­
lation. 

SUMMARY 
Our study results suggest that blood glu­

cose levels should be checked intraoperatively if 
glucose is withheld from the intraopertive fluid 
regimen, in neurosurgical patients otherwise 60-80 
ml/h of 5 per cent dextrose intravenous infusion 
should be given to the patients to prevent hypogly­
cemia if surgery lasts more than 4 hours. 
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