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Abstract  
Background:  We performed the current study  to find  out  

the effect of Amantadine upon rate of improvement of con-
scious level in patients with isolated head  injuries undergoing  
surgical intervention.  

Aim of the Study:  Finding  out the value of using Amanta-
dine  upon improving of consciousness in head trauma patients.  

Patients and Methods:  Patients in group 1 (n=20) were  
given amantadine intraoperative at a dose  of 100mg IV infusion  
over 3  hours, then amantadine were given at a dose  of 100mg  
IV  infusion over 3  hours every 12 hours for 7 days  then was  
switched to tablet form at a dose  of 300mg per day divided  
into 3  equal doses,  the 1 st  was given in the morning and  the  
last before 5 o'clock PM.  

Patients in group 2 (n=20) were given placebo instead at  
the same form and  intervals.  

Glasgow coma scale and bispectral index readings were  
recorded at time of arrival, immediate post operative, 3 days  
and 2 weeks post operative.  

Results:  We found that Glasgow coma scale rate of im-
provement in group 1 was 4.53±2.61 and  in group 2 was 2.11  
±2.81 which is statistically significant p-value 0.014.  

Conclusion:  We conclude from  this study  that the rate of  
improvement of patients given amantadine was significantly  
higher than those given placebo.  

Key Words:  Amantadine – Glasgow coma scale – Bispectral  
index.  

Introduction  

TRAUMATIC  brain injury (TBI) is the leading  
cause of death among adults younger than 45 yr  
and in children (1-15 yr). The majority of TBI is  

classified as mild, and around 8-10% is classified  

as moderate or severe  [1] .  
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TBI has been divided into two distinct periods:  
Primary and secondary brain injury. The primary  

injury is the result of the initial, mechanical forces,  

resulting in shearing and compression of neuronal,  
glial, and vascular tissue. Axonal tissue is more  

susceptible to the injury than vascular tissue. Thus,  
focal injuries are usually superimposed upon more  

diffuse neuronal injury. The consequences of the  
initial injury include physical disruption of cell  
membranes and infrastructure, and disturbance of  

ionic homeostasis secondary to increased membrane  

permeability [2] .  

The decision to use pharmacological interven-
tion should be the result of multidisciplinary col-
laboration and made with the patient or his or her  

substitute decision maker. Goals of therapy should  
be clarified, and outcomes and adverse events  

should be reliably tracked, particularly so medica-
tions that are ineffective or cause adverse events  

can be discontinued and unnecessary poly pharmacy  

can be avoided [3] .  

Selecting the most appropriate agent requires  
careful analysis of the neurological disabilities  

present, the nature of the underlying lesion, and  

the time elapsed since the injury [4] .  

Amantadine is a weak antagonist of the NMDA-
type glutamate receptor, increases dopamine re-
lease, and blocks dopamine reuptake [я . This  
makes it a weak therapy for Parkinson's disease.  
As an antiparkinsonian, it can be used as mono-
therapy, or together with L-DOPA to treat L-DOPA-
related motor fluctuations (i.e., shortening of L-
DOPA duration of clinical effect, probably related  

to progressive neuronal loss) and L-DOPA-related  

dyskinesias (choreiform movements associated  
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with long-term L-DOPA use, probably related to  

chronic pulsatile stimulation of dopamine recep-
tors).  

The first study of the use of amino-adamantane  

as an NMDA antagonist for influencing vigilance  

was published by Wallnfter and Schiller in 1974  
[6] . In comatose conditions, very good results were  

achieved in 41.6%. In a further study in 1975 [7]  
in which 1 6 patients with severe disturbances of  

consciousness were treated with amantadine infu-
sions 400mg daily, 6 patients responded very well  
and 4 responded well. In 1989 the results for 30  
brain injured patients [8]  who received 50 to 400  
mg amantadine sulfate daily were presented, 19  
of whom had very good to good results in respect  

of arousal, attention and drive. A significant eleva-
tion in cognitive performance was demonstrated  
in 1992 [9]  in 20 patients. The electroencephalogram  

showed a significant effect in 20 patients in a  
further study in 1992 [10] . These effects were  
chiefly temporo-occipital, fronto-temporal and  

temporal and were accompanied by a psychomet-
rically differentiable improvement in brain function  
6 hours after administration of the drug (200mg  
amantadine infusion). Also, in a clinical study щ]  
in 1993 it was demonstrated in 52 patients that  

amantadine was effective in 92% of patients, very  

good to good results being achieved in 71% of  

cases. Since numerous experimental studies of the  
action mechanism have demonstrated that amanta-
dine acts as a non-competitive NMDA receptor  
antagonist and increases vigilance by modulating  
the glutamatergic system [12] .  

Patients and Methods  

The study has been approved by the Department  

of Anaesthesia at Kasr El-Aini Hospital, Cairo  

University and the local ethics and research com-
mittee. Written informed consent was obtained  
from the relatives of each patient before operation.  

This study had enrolled 40 patients with mod-
erate to severe isolated head injury undergoing  

emergency head surgical procedure at Cairo Uni-
versity Hospital, in 2014 and 2015.  

Inclusion criteria:  Patients with ASA physical  
status I or II with age from 1 6 to 65 years old,  

having isolated head injury undergoing surgical  

intervention and with Glasgow coma scale 12 or  
less.  

Exclusion criteria:  Patient with ASA III and  
IV, Patients younger than 1 6 years old, patients  

older than 65, Patients with history of epilepsy,  
Patients with renal impairment, Patients with Glas- 

gow  coma scale more than 12, Patients with poly-
trauma, patients with history of schizophrenia.  

Study groups:  
I- Group 1 :  20 patients to whom Amantadine were  

given intraoperative at a dose of 100mg IV  

infusion over 3 hours, then amantadine was  
given at a dose of 100mg IV infusion over 3  
hours every 12 hours for 7 days then was  

switched to tablet form at a dose of 300mg per  

day divided into 3 equal doses, the 1 st  was given  
in the morning and the last before 5 o'clock  

PM.  
II- Group 2:  20 patients to whom placebo were  

given instead of amantadine at the same form  

and intervals.  

Randomization was done using a sealed envelop  

technique that contained 20 labels of (amantadine)  
and another 20 labels of (placebo).  

• Careful anesthetic history obtained from relatives.  

• Good assessment of patient Glasgow coma scale.  

• Full physical examination of all systems was  
done.  

On arrival in the operating room:  

Patients will be monitored using:  ECG, nonin-
vasive blood pressure (NIBP) and pulse oximetery  

(SpO2). Also, bispectral index will be monitored  
and the average of base line readings will be re-
corded.  

Rapid sequence inducion will be performed,  

using propofol 1-2mg/kg, rocuronium 0.6mg/kg  

and fentanyl 1-2mic/kg.  

Amantadine was given to patients of the first  
group intraoperative at a dose of 100mg IV infusion  

over 3 hours, then amantadine was given at a dose  

of 100mg IV infusion over 3 hours every 12 hours  

for 7 days then was switched to tablet form at a  
dose of 300mg per day divided into 3 equal doses,  

the 1 st  was given in the morning and the last before  

5 o'clock PM. second group patients were given  

placebo instead at the same form and intervals.  

Both  groups were treated by our standard treat-
ment protocol (mechanical ventilation with slightly  
hypocapnia, head position, sedation, temperature  

control, seizures control, euvolemia with mean  
blood pressure more than 70mm Hg, parentral and  

enteral feeding, antibiotics).  

Measurements:  

• Glasgow coma scale at time of arrival, immediate  
post operative, after 3 days and after 2 weeks.  
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• Bispectral index reading at time of arrival, im-
mediate post operative, after 3 days and after 2  

weeks.  

Statistical analysis:  
Data were coded and entered using the statistical  

package SPSS version 22. Data was summarized  
using mean, standard deviation, median, minimum  
and maximum. Comparisons between groups were  
done using the non–parametric Mann-Whitney test.  
Comparison between values measured at arrival  

and after 2 weeks were done using the non–para-
metric Wilcoxon signed rank test. For comparing  
categorical data, Chi square ( χ 2) test was per-
formed. Exact test was used instead when the  

expected frequency is less than 5. Correlation  
between variables was done using Spearman cor-
relation coefficients. p-values less than 0.05 were  
considered as statistically significant.  

Results  

Demographic data analysis including sex, age,  

type of injury between both groups were performed  

and showed that there were no statistically signif-
icant differences between the study groups as  

regards patients data ( p-value <0.05) (Table 2).  

There were 14 male and 6 female patients in  
group1 and 15 male and 5 female in group 2.  

There were 6 patients with acute subdural he-
matoma, 12 patients with extradural hematoma, 0  
patient with gunshot to the head and 2 patient with  

intracerebral hematoma in group 1.  

There were 4 patients with acute subdural he-
matoma, 12 patients with extradural hematoma, 1  

patient with gunshot to the head and 3 patient with  

intracerebral hematoma in group 1.  

The age of patients in both groups ranged from  

sixteen to sixty three years old. In group1 the mean  

age was 31.65± 12.84 years old versus 29.85 ± 12.51  
years old in group 2 which is statistically insignif-
icant p-value 0.655 (Table 3).  

Analysis of the Glasgow coma scale in both  

groups at time of arrival,  immediate postoperative,  
5 days postoperative and 2 weeks postoperative:  
- The Glasgow coma scale at time of arrival was  

7.00±2.75 in group 1 and 7.9±2.67 in group 2  
which was statistically insignificant p -value  
0.311.  

- The Glasgow coma immediate post operative was  
7.55±3.07 in group 1 and 8.20±2.91 in group 2  
which was statistically insignificant p -value  
0.556.  

- The Glasgow coma scale 5 days postoperative  
was 10.00±3.61 in group 1 and 9.9±3.6 in group  
2 which was statistically insignificant p-value  
0.944.  

- The Glasgow coma scale 2 weeks postoperative  

was 11.74±4. 15 in group 1 and 10. 11 ±4.56 in  
group 2 which was statistically insignificant p-
value 0.271.  

Analysis of the bispectral index readings in  
both groups at time of arrival, immediate postop-
erative, 5 days postoperative and 2 weeks postop-
erative :  
- The bispectral index at time of arrival was 55.05  

± 12.48 in group 1 and 56.25 ± 11.72 in group 2  
which was statistically insignificant p -value  
0.892.  

- The bispectral index just post operative was 57.00  

± 13.53 in group 1 and 57.00± 11.43 in group 2  
which was statistically insignificant p-value  
0.787.  

- The bispectral index 5 days postoperative was  

67.89± 13.90 in group 1 and 66.00± 16.42 in group  
2 which was statistically insignificant p-value  
0.768.  

- The bispectral index 2 weeks postoperative was  

74.26± 16.84 in group 1 and 67.32± 18.80 in group  
2 which was statistically insignificant p-value  
0.261.  

Analysis of improvement of Glasgow  coma scale  
in both groups since arrival till 2 weeks postoper-
ative:  

- In amantadine group, the GCS was 7.00±2.75 at  
time of arrival and became 11.74±4.15 two weeks  
postoperative which is a statistically significant  
improvement (p-value <0.001).  

- In placebo group, the GCS was 7.90 ±2.67 at time  
of arrival and became 10.11 ±4.56 two weeks  
postoperative which is a statistically significant  
improvement (p-value 0.006).  

Analysis of improvement of BIS readings in  
both groups since arrival till 2 weeks postoperative:  

- In amantadine group, the BIS readings were  

55.05± 12.48 at time of arrival and became 74.26  
± 16.84 two weeks postoperative which is a sta-
tistically significant improvement (p-value  
<0.001).  

- In placebo group, the GCS was 56.25 ± 11.72 at  
time of arrival and became 67.32 ± 1 8.80 two  
weeks postoperative which is a statistically sig-
nificant improvement (p-value 0.002).  



4  
12  
1  
3  

0.810  
20.0  
60.0  
5.0  
15.0  

1920 The Value of Using Amantadine upon Improving Conscious Level  

Analysis of the rate of improvement (the relation  

between the change in GCS and BIS at time of  

arrival and two weeks postoperative) between the  
two groups :  

-  Glasgow coma scale rate of improvement in  

group1 was 4.53±2.61 and in group 2 was 2.11 -± 

2.81 which is statistically significant p-value  
0.014.  

-  But Bispectral index improvement in group 1  
was 18.11 ± 10.65 and in group 2 was 10.58 -± 
11.69 which is statistically insignificant p-value  
0.062.  

Table (1): Patients' sex and  type of trauma data.  

Amantadine group Placebo group  
p-value  

Count % Count %  

6 30.0 5 25.0 
0.723  

14 70.0 15 75.0  

Type of injury:  
Acute subdural hematoma 6 30.0  
Extradural hematoma 12 60.0  
Gunshot to head 0 .0  
Intracerebral hematoma 2 10.0  

ex:  
F  
M  

Table (2): Patients' age data.  

Amantadine group Placebo group  
 p-value  

Mean  SD Median Minimum Maximum Mean SD Median Minimum Maximum  

Age 3 1.65 12.84 29.00 16.00 60.00 29.85 12.51 26.00 17.00 63.00 0.655  

Table (3):  Analysis of the Glasgow coma scale in both groups at time of arrival, immediate postoperative, 5 days postoperative  
and 2 weeks postoperative.  

Amantadine group Placebo group  

Mean  SD Median Minimum Maximum Mean SD Median Minimum Maximum  
 p-value  

GCS at time of arrival  7.00  2.75  7.50  3.00  12.00  7.90  2.67  8.00  4.00  12.00  0.311  
GCS directly postoperative  7.55  3.07  8.00  3.00  13.00  8.20  2.91  8.00  4.00  13.00  0.556  
GCS 5days postoperative  10.00  3.61  11.00  3.00  15.00  9.90  3.60  10.00  4.00  15.00  0.944  
GCS 2 weeks postoperative  11.74  4.15  14.00  3.00  15.00  10.11  4.56  11.00  3.00  15.00  0.271  

Table (4): Analysis of bispectral index readings in both groups at time of arrival, immediate postoperative, 5 days postoperative  
and 2 weeks postoperative.  

Amantadine group Placebo group  

Mean  SD  Median Minimum Maximum Mean  SD  Median Minimum Maximum  
p-value  

BIS  at time of arrival  55.05  12.48  56.50  34.00  78.00  56.25  11.72  53.00  38.00  78.00  0.892  
BIS  directly postoperative  57.00  13.53  58.50  32.00  80.00  57.00  11.43  55.00  40.00  76.00  0.787  
BIS 5 days postoperative  67.89  13.90  69.00  44.00  92.00  66.00  16.42  66.00  39.00  87.00  0.768  
BIS 2 weeks postoperative  74.26  16.84  81.00  39.00  93.00  67.32  18.80  68.00  36.00  91.00  0.261  

Table (5): Analysis of improvement of Glasgow coma scale in both groups since arrival till 2 weeks postoperative.  

Amantadine group Placebo group  

Mean  SD  Median Minimum  Maximum  Mean  SD  Median  Minimum  Maximum  

GCS at time of arrival  
GCS 2 weeks postoperative  
p-value  

7.00  
11.74  

2.75  
4.15  

7.50  
14.00  

<0.001  

3.00  
3.00  

12.00  
15.00  

7.90  
10.11  

2.67  
4.56  

8.00  
11.00  

4.00  
3.00  

0.006  

12.00  
15.00  
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Table (6): Analysis of improvement of BIS readings in both groups since arrival till 2 weeks postoperative.  

Amantadine group Placebo group  

Mean SD Median Minimum Maximum Mean SD Median Minimum Maximum  

BIS  at time of arrival  55.05  12.48  56.50 34.00  78.00  56.25  11.72  53.00 38.00  78.00  
BIS 2 weeks postoperative  74.26  16.84  81.00 39.00  93.00  67.32  18.80  68.00 36.00  91.00  
p -value  <0.001  0.002  

Table (7): Analysis of the rate of improvement (the relation between the change in GCS and BIS  at time of arrival and  two  
weeks postoperative) between the two groups.  

Amantadine group Placebo group  

Mean  SD  Median Minimum Maximum Mean  SD  
p-value  

Median Minimum Maximum  

GCS improvement  
(2W post–at  arrival)  

BIS  improvement  
(2W post–at  arrival)  

4.53  

18. 11  

2.61  

10.56  

4.00  

18.00  

.00  

.00  

9.00  

38.00  

2.11  

10.58  

2.81  

11.69  

2.00  

10.00  

–4.00-  

–15.00-  

7.00  

32.00  

0.014  

0.62  

GCS at time GCS directly  GCS 5 days  GCS 2 weeks BIS  at time  BIS directl  BIS 5 days BIS 2 weeks  
of arrival postoperative postoperative postoperative of arrival  postoperative postoperative postoperative  

Fig. (1): Rate of improvement (the relation between the  
change in GCS at time of arrival and  two weeks  
postoperative) between the two groups.  

Fig. (2): Rate of improvement (the relation between the  
change BIS readings  at time of arrival and  two  
weeks postoperative) between the two groups.  

Discussion  

Despite the prevalence and cost of TBI-related  
disabilities there is a paucity of literature reviewing  

modern approaches to pharmacotherapy. There is,  
however, growing evidence that medications may  
speed recovery by enhancing some neurological  
functions without impacting others.  

Pharmacotherapy is increasingly being used in  
both the sub acute (less than 1 month post-TBI)  

and chronic (more than 1 month post-TBI) phases.  

Pharmacological treatments of patients with  

disorders of consciousness aim to improve arousal  

levels and recovery of consciousness.  

Amantadine was used as an antiviral and an-
tiparkinsonian agent [13,14] .  

Multiple case reports support the use of aman-
tadine as an effective drug for improving conscious  

level and vigilance.  

A case report by Zafonte et al., [15]  evaluated  
the impact of amantadine on cognition in a male  
35 y who had been assaulted to the head with a  

blunt object. The patient presented with a GCS  
score of 3. The patient showed improvement at a  

dose of 400mg/day. The patient was rehabilitated  

to become independent in his activities of daily  

living.  

Also, Wu and Garmel [16]  reported a female  
82y with improved ability to function after use of  
amantadine for TBI. She remained unresponsive  

after a motor car accident with a GCS of 6 for 3  

days before the use of amantadine. After 6 doses  
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of amantadine 150mg bid, she could withdraw  
from pain, open her eyes spontaneously, and re-
spond to her name. By day 7, she was alert and  

oriented.  

Sawyer et al., [17]  study is a meta analysis in  
which the previous two case reports were included.  

3 retrospective studies, and 2 randomized, double  
blind, controlled trials of amantadine therapy for  

early arousal in TBI were identified and reviewed.  

improvements in arousal and cognition, have been  

observed in patients with TBI when amantadine  
has been initiated 3 days to 5 months after injury.  

At doses of 200-400mg/day.  

However, multiple limitations were observed  

as the studies show variability in designs some  

study designs were retrospective where biases in  
patient selection and treatment allocation could  

not be prevented, heterogeneity in patient popula-
tions, Causes of TBI were often heterogeneous,  

and time from injury was also often variable and  

sometimes not stated. In addition, amantadine  

dosing and treatment duration were variable, time  

following injury, and use of numerous different  
outcome measures (the glassgow coma scale, the  

Disability Rating Scale (which has a score of 29  
points assessing patient's arousability, awareness,  

responsivity, cognitive ability for self care, depend-
ence on others and psychosocial adaptability),  
Coma Recovery Scale-Revised (CRS-R) scores  

(which consists of 23 items that comprise 6 sub-
scales addressing auditory, visual, motor, commu-
nication and arousal functions), EEG and biochem-
ical markers), Clinical observations were likely  
performed by non blinded staff and may not have  

been performed by the same staff for all patients.  

We conducted our study design in a different  
way than most of the previous studies that, aman-
tadine was used in patients undergoing surgery  
only, was started very early in the operative theatre  

and bispectral index was used with Glasgow coma  

scale as parameters for assessing conscious level.  

In our current study, both groups, amantadine  

group and placebo show improvement in conscious  

level guided by comparing the results of Glasgow  
coma scale at time of arrival and 2 weeks post  
operative.  

In amantadine group, the GCS was 7.00 ±2.75  
at time of arrival and became 11.74 ±4. 15 two  
weeks postoperative which is a statistically signif-
icant improvement (p-value <0.001).  

In placebo group, the GCS was 7.90 ±2.67 at  
time of arrival and became 10. 11 ±4.56 two weeks  

postoperative which is a statistically significant  
improvement (p-value 0.006).  

These results are consistent with Giacino et al.,  

[18]  in which, 184 patients in a vegetative or min-
imally conscious state (a condition of severely  

altered consciousness in which minimal but definite  

behavioral evidence of self or environmental awar-
enees), 4 to 1 6 weeks after traumatic brain injury  

and receiving inpatient rehabilitation were random-
ly assigned to receive amantadine or placebo for  

4 weeks and were followed for 2 weeks after the  

treatment was discontinued. The rate of functional  

recovery on the Disability Rating Scale (DRS;  
range, 0 to 29, with higher scores indicating greater  

disability), was compared over the 4 weeks of  
treatment (primary outcome) and during the 2- 
weeks. Both groups show significant improvement  
in conscious level guided by disability rating scale.  

But  in Saniova study [19] , it was different, 74  
patients with severe head injury (GCS <8) were  

divided into two group, in 1 st  group amantadine  
was started 3 days post trauma in 41 patients at a  

dose of 200mg bid, the level of consciousness has  

improved in 39, the average initial GCS in this  

group was 4.74 ±2.26 and the average outcome  
GCS of the surviving patients was 9.76±3.95.  

Patients after regaining consciousness were  

transferred to other departments. Mean hospitali-
zation time of the patients was 8.36 days. Only  
two patients died in this group (6.06%).  

In placebo group, there were 33 patients with  
average income GCS 4.70±2. 14, mean hospitalisa-
tion time was 9.36 days. The average outcome  
GCS was 5.73±3.57 and 17 patients died (51.51%).  

But B. Saniova [19]  was a retrograde pilot study  
of patients only with severe head injury which may  
explain the great difference in results.  

In our current study, upon comparing the two  
groups (amantadine and placebo) regarding con-
scious level guided by Glasgow coma scale readings  
preoperative, immediately postoperative, 5 days  

postoperative and 2 weeks postoperative, there  

was no statistically significance.  

But  when comparing the rate of improvement  

(the relation between the change in GCS at time  

of arrival and two weeks postoperative) between  

the two groups.  

Glssgow  coma scale rate of improvement in  
group 1 was 4.53 ±2.61 and in group 2 was 2. 11 ±  
2.81 which is statistically significant p-value 0.014.  
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This may be explained that amantadine group  
started with patients with lower Glasgow coma  

scale on arrival than placebo group, but statistically  

insignificant and ended up with statistically insig-
nificant higher readings after 2 weeks.  

The net result was a statistically significant  

change in improvement of conscious level guided  
by Glasgow coma scale between the two groups.  

This improvement is consistent with Giacino  
et al., study, [18] . which was a multicenter, rand-
omized, controlled trial. During the 4-weeks treat-
ment period, recovery was significantly faster in  

the amantadine group than in the placebo group,  

as measured by the DRS score (p=0.007), indicating  
a benefit with respect to the primary outcome  

measure. In a prespecified subgroup analysis, the  

treatment effect was similar for patients in a veg-
etative state and those in a minimally conscious  
state. The rate of improvement in the amantadine  
group slowed during the 2 weeks after treatment  

(weeks 5 and 6) and was significantly slower than  

the rate in the placebo group (p=0.02). The overall  
improvement in DRS scores between baseline and  
week 6 (2 weeks after treatment was discontinued)  

was similar in the two groups.  

Also, our results are consistent with Hughes  
et al., [20]  study, in which 123 patients with severe  
head injury (GCS less than 8) were divided into  
two groups, in 1 st  group 28 patients were given  
amantadine at a dose of 100 to 200mg twice daily.  

95 patients were a control group.  

46% of patients in amantadine group showed  

emergence from coma while only 38% of patients  

in placebo group showed emergence.  

These low results may be explained that, pa-
tients with severe head injury were the only candi-
dates of the study.  

Also, our results are consistent with Meythaler  
et al., [21] , a cross over study, in which 35 patients  

four days to six weeks post trauma with GCS  ≤ 10  
at 1 st  24 hours after injury, were divided into two  
groups, in 1 st  group 15 patients were given aman-
tadine at dose of 200mg/day for 6 weeks followed  

by placebo for another 6 weeks without washout.  
20 patients in second group were given placebo  

for 6 weeks followed by amantadine for another  

6 weeks.  

Disability rating scale was observed, it was  
found that patients improved more while being on  

amantadine.  

Only one study Schneider et al.,  [22]  suggests  
that no significant difference in rates of improve-
ment for patients receiving placebo versus aman-
tadine, the study was a cross over study carried on  

patients with closed head injury in rehabilitation  
unit, only 10 patients were candidates for the study,  
patients were divided into two groups, patients  

were given amantadine or placebo for 2 weeks  

followed by 2 weeks wash out then the alternative  
was given (placebo or amantadine), amantadine  

was given in doses of 50 to 150mg twice daily.  

This different results could be explained that,  
the sample size was small (10 patients only), the  
wash out period, doses of amantadine was relatively  
small.  

In our current study bispectral index was used  

as a parameter to assess conscious level beside the  

clinical assessment (Glasgow coma scale).  

As far as we know No other study made use of  

bispectral index but some made use of the same  

principle (electrical monitoring of the brain) in  

form of EEG monitoring such as Steube et al.,  [23] ,  
in this study A connection was not always seen  

between the clinical therapeutic outcomes and the  

EEG changes. Thus, clinical improvements were  
seen without a corresponding EEG correlate and,  
on the other hand, patients with prompt normali-
zation of the EEG curve did not always show the  

expected clinical improvement. Patients who  
showed normal basic EEG activity at the start of  
treatment derived particular benefit from amanta-
dine therapy. These patients showed very good or  
good therapeutic outcomes in 84% of cases.  

Others used biochemical observations such as  

Saniova et al.,  [19] .  

In our current study, upon comparing the two  
groups (amantadine and placebo) regarding con-
scious level guided by Bispectral index readings  

preoperative, immediately postoperative, 5 days  

postoperative and 2 weeks postoperative, there  

was no statistically significance.  

These results are also consistent with our results  

of Glasgow coma scale.  

But,  when comparing the rate of improvement  

(the relation between the change in BIS at time of  

arrival and two weeks postoperative) between the  

two groups.  

Bispectral index improvement in group 1 was  
18.11± 10.65 and in group 2 was 10.58± 11.69 which  
is statistically insignificant p-value 0.062.  
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The improvement in group 1 was slightly higher  

than group 2 but still statistically insignificant,  
which is different from the results obtained when  
comparing the improvement in Glasgow coma  

scale.  

This may be explained that, despite the strong  

correlation between BIS and GCS, most of the  
studies show high degree of scatter of BIS values  

for any given GCS score, indicating the lack of  
determination between BIS and GCS  [24] .  

Some studies such as Gill et al.,  [25]  stated that  
BIS monitoring did not reliably correlate with GCS  

in emergency department patients as they noted a  

moderate correlation. The problem with this mod-
erate correlation was the wide variability of BIS  
values corresponding to GCS.  

Conclusion:  
We found from this study that the rate of im-

provement of patients given amantadine was sig-
nificantly higher than those given placebo.  
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