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Abstract

In medical and behavioral researches experimental units, are often the people who
are in different social status, physical and other tendency So their responses will be different.
In these situations they are required to control the changes in the result of this sources that are
potentially variable otherwise the source of variability can increase mean square error
significantly and make impossible revealing the real difference between treatments.
Appropriate model for such research projects are repeated measurements.

This study is a prospective study that accesses the effects of Nimodipinee on
Hemodynamic changes of cerebral vessels and the short time prognosis in DAI patients. The
study was done in Trauma word of Imam Reza hospital of Tabriz Iran.

Forty DAI patients were randomized in two equals groups the case group underwent
treatment with Nimodipine drug (every 4 hours after admission) Control groups did not
received this treatment.

Hemodynamic changes in these patients were measured using transcranial Doppler
machine on the first third and tenth days of admission.

Using a repeated measurements design fitting model
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In which 1; is the drug effect (groups Case and Control) is fixed and is in two levels. B;g;
is the effect Of j-th patient in group i, which is in twenty level. y, is TCD stages that is fixed
and it is in three levels.(ty)i and (By)y are correspond interactions, this finding obtained
that there is no significant differences in Doppler variables between three time TCD and

Nimodipine did not make significant difference between the variables.

In this study using Nimodipine in DAI patients did not make significant effect on Doppler

variables. Therefore, using this drug for this group of patients is not recommended.
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1. Introduction

In medical and behavioral research of often experimental units, the of people due
to certain social status, physical and other areas they may there answer is very
different. In this situations are required to contra the changes in the result of this
source that are changeable the potential for this changeable to controlled. Because in
the otherwise the source of variability can increase mean square error significantly to
reveal be impossible in the real difference between treatments. Appropriate plan for
such research projects are repeated measurements. In this study, the effects of
Nimodipinee on cerebral hemodynamic and prognosis of diffuse axonal injury
patients has been analyzed using this method.

Diffuse axonal injury (DAI), Vazvaspasm and cerebral ischemia are progressive

events which therapeutic interventions can improve the prognosis of them in the
courses (1, 2, 3). Diffuse axonal injury (DAI) is a common pattern of brain injury,
which is often underestimated. Traffic accidents are the main cause of DAI. DAI is
the most important traumatic brain lesion leading to impairment of consciousness and
late disability (1, 3, 4).

For traumatic and aneurismal SAH, Nimodipinee has become a standard
treatment (1) Nimodipine acts on spastic vessels selectively and improves blood flow
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in ischemic areas (5). Vazvaspam and brain ischemia are other important events that
are seen in traumatic patients.

Tran cranial Doppler (TCD) is a non-invasive method, permitting measurement
of blood flow velocity in cerebral arteries (6). A few studies assessing the
effectiveness of nimodipine on DAI patients. Thus, the present investigation was
designed to study hemodynamic changes in DAI patients and the effects of
nimodipine on Doppler variable and the patient's outcome.

2. Materials and methods

This study is a prospective clinical trial and a double blind study that accesses the
effects of Nimodipine on hemodynamic changes of cerebral vessels and the short time
prognosis in DAI patients. The clinical study period was in the trauma ward of Imam
Reza hospital of Tabriz, Iran. Patients of both sexes, aged above 12, with brain CT
findings of DAI were enrolled. In this study, standard exclusion criteria were
followed.
Forty patients were included in this trial, which were randomized in two equal groups.
The case group underwent treatment with Nimodipine 60 mg every 4 hours via
gavages in the first 12 hours of their admission. The control group didn’t receive this
treatment. Both groups underwent bedside TCD studies in the days 1, 3 and 10 of
their admission. Peak systolic velocity (PSV), end diastolic velocity (EDV), mean
flow velocity (MFV), and plasticity index (P1) of both middle cerebral arteries (MCA)
were recorded. Normal MFV in MCA is 62+12 cm/sec (1, 6).

3. Results

The study population consisted of 40 patients (32 males and 8 females) with age
range of 12 to 70 years (28.25 + 14.08). The case group included 20 patients (16 male,
4 female) with the mean age of 26.90+12.88. There were no significant differences
between the case and control groups about age and sex. The most common cause of

DAL in our cases was traffic accidents (80%).
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With fitting model

Yik =+7 + Biiy 7 (@i + By + Emainy

For mean flow velocity (MFV) in which t; treatment effect (groups Case and
Control) is fixed and has two levels. Bjgis the effect of j-th patient in group i which is
in 20 levels and randomized. yi is TCD stages that is fixed and has three levels.(ty)ix
and (By)«ji are correspond and interactions.

Here because of the lack of repetition in each stages of TCD, error is not
calculable. Range of indices in general, i=1,2,...,aandj (i)=1,2, ..,band k=12,
.,candm=1.2, ... nallocate and here:a=2,b=20,c=3and n=1.

Analysis of variance with separation of total sum squares:

ZZZ()Tijk -y ) :ZZZ[(YU =)+ (Vi Y )
:CZZ(YU -y )2 +ZZZ(yijk _)Tij)2

(abc-1) =(ab-1) + (abc-ab)

Total Between patients within the patients Difference between patients
Df=ab-1=239
Patient internal difference Df = ab (c-1) = 40 (2) = 80 and both of them are
independent.
Sum squares between patients, including both changes related to difference of

groups and differences of patient within Groups. The two can be divided as follows.

CZZ(V” -y ) :CZZ[(V| -y )+ -V, I
=bc) (Y, -y +c2. 2. (7, -V.)°

@-1) = (a1 + a(b-l

Between patients treatment within Patients
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Sum squares of treatment with a-1 = 1 digress of freedom and sum squares of patients
within treatment a (b-1) = 38 digress of freedom are independent from together.
Sum squares or internal changes of patients including changes related to TCD stage,
interaction effect TCD stage* treatment and interaction effect TCD stage * the patient

within treatment.

We separate these components as follows:

ZZZ(yijk _}Tij)z :ZZZ[(Vk -V )+ Vi Vi =Y +Y)
+(yijk —Yix =YtV ) :abZ()Tk _7)2+b22(7ik ViV tY )’

+Zzz(yijk Y =Yyt )?

This sum squares respectively with ¢-1 = 2, (c-1) (a-1) = 2 and a (b-1) (c-1) = 76
digress of freedom are independent from each other.

According to the statistical model can be obtained such partition for the total sum
squares, too. If in the statistical model instead of each effect we put its estimation we

obtain:

Yii =u+(y _/u)+(:uij =)+ (g — 5 — p + )
+(:uijk — My — Hi +/ui)+(yijk _/uijk)

and the result of putting samples means rather than populations means is:

Yix =V + (Vi )+ YD)+ -V -V +Y)
Y =Yy Y +Y0)
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If we move y_ to the left side and square two sides can get after the summing in

values of i, j and k and considering that multiply two by two are zero:

ZZZ(Yijk -v)? :bCZ(Vi -y )2+CZZ(VU -¥,)? +ab2(37k -V )
+bZZ(y_ik -Vi-Y« Y )2+ZZZ(yijk Vi Yuty )2

Sum of values that are required to calculate the sum of squares are determined in
table 1.

Table 1.

group patiant Firest TCD  Second TCD  Third TCD sum
1 74 69 64 207
2 79 79 63 221
3 116 67 45 228
4 55 56 50 161
5 66 58 61 185
6 53 51 48 152
7 40 71 74 185
8 64 65 50 179
Case 9 50 58 63 171
10 61 66 66 193
11 43 64 63 170
12 95 89 88 272
13 82 95 75 252
14 67 71 45 183
15 48 47 40 135
16 45 79 42 166
17 45 59 55 159
18 45 103 55 203
19 66 64 43 173
20 74 72 80 226
1268 1383 1170 3821

21 55 77 42 174
22 55 75 53 183
23 103 71 80 254
24 50 43 61 154
25 96 69 53 218
26 111 124 115 350
27 109 128 117 354
28 83 67 39 189
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Control 29 56 50 50 156
30 140 93 132 365
31 69 64 48 181
32 24 82 55 161
33 64 63 87 214
34 96 66 74 236
35 56 101 71 228
36 45 57 53 155
37 50 50 50 150
38 64 71 74 209
39 164 96 95 355
40 75 72 53 200
sum 1565 1519 1402 4486
Total 7985 7430 23617 39032
sum
Between patients
2 2 2 2 2 2
_ Y5 Yy 207° +221° +...+200° 8307
$S =) D (7 -V ) =2 = -
5 —5' ¢ abc 3 120
= 4553459
Treatment
2 2 2 2
_3821° +4486° 8307
SS =hc = - - =3658.21 treatment
Z(y, v z bc abc 60 0

SS :CZZ()TU‘ -Yi) :Z(zy%—{)—'c)

207% +...+226% 38217 174% +...+200°

44862

=( 3 A 3

patients

SS ZZZKZ(yUk_Vij)Z:iZZkszk Zzyu

2 2
_747 4. 1530207 +'é'+ 200" _ 5055134
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Stage TCD
- T y.© Y’
SS =ab - —
;(yk y) ; i
2 2 2 2
(2833 +2902° + 2572 8307 ) 1514.85
40
treatment*TCD stage

2
SS =b TV V. 4V ) = Y Y
iZKZ(y.k V-V +Y) Z; o

1268° +...+1402?

8307

2

" treatment SS - stageof TCD SS 20

=328.02

TCD stage* treatment within patients (group)

SS :ZZZ(YW

=Y Yty )’

0 —3658.21-1514.85

—ZZZV.,k ZZy” Zzy'k Z——1870847

Table 2. ANOVA table to the right middle cerebral artery MFV (MCA)

Source change Total squares (SS) Digress of Mean Fo

freedom squares

(MS)

Among patients 45534.59 39
Treatment(group) 3658.21 1 3685.21 3.34
treatment within 41876.38 38 1102.01 4.48
Patients
within Patients 20551.34 80
stage TCD 1514.85 2 757.43 3.08
stage TCD X 328.02 2 164.01 0.67
treatment
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stage TCD X 18708.47 76 246.16
treatment within

Patients

total 66112/93 119

Compared with obtained values for the FO with their analogous amount in
distribution points table Fg 05 v1, v2 (10), when Fy <Fg 05 v1, v2 be noted that none of the
sources of change are not significant.

In this study, repeated measurements ANOVA models has been done as above
and also using Minitab statistical software for factors pulsatility index (PI), mean flow
velocity (MFV), peak systolic velocity (PSV) and end diastolic velocity (EDV) in
both internal carotid artery and the right and left sides of middle cerebral a arteries

(MCA). Nimodipine did not cause any significant effect on those variables.

4. Discussion

DAI was termed by Adams in 1982 and considered as the main cause of
morbidity and mortality of head injury (4).

Nimodipine decreases neurological morbidity, improves the outcome and it is a
safe drug (7,8). The hemodynamic effects of nimodipine treatment can be monitored
by the use of serial TCD investigations (6). In the literature, we found only one study
about the effects of nimodipine on DAI patients. According to this case-control
studylusion , which assessed 89 patients with DAI, nimodipine could not create a
significant difference between the two groups (1).

Repeated measurements design that is used in this study for analyzing the data is
known as a within subjects design in which all of the subjects attend in every
experimental conditions of the project that can be one of the weaknesses of these
designs. Because in some research projects the inclusion of one subjects in all
conditions of the research is impossible (9).

Repeated measurements design makes researchers be able to measure how the

subjects are changing with passing the time.
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5. Conclusion

In this study using Nimodipine in DAI patients did not make significant effect on
Doppler variables. Therefore according to our results by analyzing the data, we don't
have strict recommendation f or using this drug for this group of patients. Although
this effect was not significant, but the view that Nimodipine is a safe drug had
beneficial effects of the patients from clinical view in improvement and was well

tolerated by patients and reduced vasospasm not prohibited in these patients.
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