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INTRODUCTION :

DIC proceeding cranial trauma seems to have attracted a lot of interest
evidenced by a vast number of articles appearing in the literature (1,3,4,11-13,15,
19,21,31,32,35,36). From these reports it can be deduced that DIC in patients
with cranial trauma is unexpectedly frequent (4,5,12,15,16,18,21,29,32,33). It is
also found that DIC is the underlying mechanismin 4-8 7, of the patients suffering
from intracerebral hemorrhage associated with cranial trauma (23,31). ’

The brain tissue, especially the choroid plexus and the meninges are rich in
tissue thromboplastin (6,7,22,26,30). When they are injured a vast amound of tissue

thromboplastin is intraduced into the circulation which, in turn, activates the ext- |

rinsic coagulaiton system. The resultant disseminated intravascular thrombin give
rise to 1schemic lesions in various organs (2,7,11,19,34,36). Due to DIC coagulation
factors such as platelets and serum fibrinogen decrease while prothrombin time
time increas (7,9,10,13,17,20,25,27). ‘

MATERIALS AND METHODS:

This study is performed on 30 patients with cranial trauma admitted to the
neurosurgery departmant of Atatiirk University Medical Faculty. Patients are
divided into two groups retrospectively Group-I:\survivos (15 patients). Group-II:
deceased eventually (15 patients). '

Platelets counts, serum fibrinogen and prothrombin time determinations
were performed daily for 7 days following the cranial trauma. Additionally EGT
was performed once for each patient.within the first 12 hours after the trauma(14).
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The test was recorded as either positive or negative. The normyl fibrinogen,
platelet count and prothrombin time were accepted as 200-400 mg per 100 ml,
150.000-300.000 cels prec cu mm and 9.5 13.5 sec respectively: -

The neurological findigs detected in the initial examination were evaluated
according to Glasgow coma scora for each patient. The laboratory was not infor
med about the clinical status of the patlenta Mean whlle all the necassary means
of treatment were kept gomg on.

RESULTS :

The ase range was 6 to 70 years with a mean of 30.27 of the cases were male
and 3 female. At the first examination the mean value of the Glasgow coma score
was 15 for group I and 8 for group II. The initial clinical f indings and means of
treat ment are shown in table-1
Table I : Level of consciousness associated lesions with head injury and types

of management ' ’

Group IjGroup I
2| Coma-Precoma 4 ‘12 '
o .o | Semnolent & 3
o 9 *
=
o & .
A O| Bright 3 0
‘ Laceratio Canitis 5 7
% Basis Cranii Fracture 9 8
% Depression Fracture 6 6
fﬂ Epidural Hematoma 1 4
0 Subdurzl Hematoma 1 3
E Subarachnoid hemorrhage 1 1
é ntracerebrzl hematoma. 2 1
8 Contusio Cerebri 7 4
2 Laceratio Cerebri 3 5
Other 6 4
o g Operation 7 11
g8
oy [_‘Qi Conservative 8 4
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~ In group I the platelet-count on the first. day was 174.39) cu mm. It decreased
to 164 700 cu mm by the third day, after which began to increase gradually reac-
hlng 189500 cu mm on the seventh day (Fig. .1 and Table -2)

1000 / mm3
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Fig. 1:Platelet counts per cu mm x 1000 from fxrst to seventh day after head injury
in 30 patlents

Table 2: The average platelet counts in the both groupys.

GROUP I GROUP 11
Mean : Mean |’

Day§ ™ l1000)| 5P| 2 {1000y 5P
1} 15 [174.3132.6] 14 |149.4154.6
2 | 15170 3129.8) 11 |150.9{75.7
3 |10 (164.7|31.2] 5 |140.3]47.9
4 9 [169.722.5] . 2 |161.5[44.2
5 9 (174 6|34.0
6 6 1210 0(60.3
7 1-10]189.5(36.2) 2 |170 0|73.5

SD : Standart deviation -

Similar changes were also observed in the second group but when a day by day
comparison was made, the values in group II were found to be lower than the first
_group. In group, I, the differences in platelet counts between the first and third
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days and between the third and seventh days were statistically insignificant (t:
0,60 and P>0,05; t: 1,52 and P>0.,05 respectively). The same was also true for
group II and the differences in the platelet counts between the first and third
and between the third and seventh days were statisically insignificant (t: 0,46
and P>0,05; t: 0,15 and P>0,05 respectively).

The mean fibrinogen concentration in group I on the first day was 242,5
mg per 100 ml which increased to 289 mg per 100 ml on the third day and reached
295 mg perf00 ml on the fifth day, decreasing there after to 268 mg per 100 ml
on the seventh day. In group II fibrinogen concentration was 216, 240, 250 and

260 mg per 100 ml on first, third, fourth and seventh days respectively (Fig. 2 and
Table-3).

mg/dl

00 - J Group 1
290 ?rmp 1I »
280 B
270 A
250 - ,
240

2$ Iﬁm | ’
0 L | Days

Fig. 2 :Fibrinogen values in mg per 100 m! from first to seventh day after head injury
in 30 patients. )

Akl

In group the difference in fibrinogen concertration. between days-1 and 4
was statistically significant (t: 3,14 and P<0,01). Where as the difference between
fourth and seventh days was insignifican (t: 1,38 and p>0,05). In group II
the differences between day 1 and 4 and between day 4 and 7 were 1n51gn1f icant (t:
0,64 and P>0,05; t: 0,14 and P>0,05 respectively).

When the mean fibrinogen concentration of each group  were compared
on the same day, the values of group II were lower than group I, but the differen-
ces were statistically insignificant. For the difference on day 1, t: 1,13 and P>0,05;
on day 4, t: 0, 0,86 and P>0,05 and on day 7, t: 0, 13 and P>0,05.
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Table-3: The average fibrinogen values in the both groups.

GROUP I - | GROUP II
Days| n [Mean|SD| n |Mean|SD
1 14 1242.557.31 15 | 216 |69.1

2 | 15 [260.3[56.5] 11 [249.1 |61.4 .
3 | 10| 289 [44.8] 5| 240 [58.7

4 | 91292.8[13.9] 2| 250 |70.7

5 | 9295|450}

6 | 6[258.3]49.2

7

71268 |55.1] 2] 260 {70.7
SD : Standart deviation

Prothrombin time reached to its shortest duration on the fourth day in both
groups and tended to a slight prolongation towards the seventh day. When com--

pared day by day prothrombin time was longer in group II than in group I (Fig.3
and Table-4).

O Group 1
m Group I

Fig. 3:The daily course of the average values of prothrombin time in both grouks:

The shortening of prothrombin time was statistically significant only in group
I and only between days 1 and 4 (t: 2,05 and P>0,05). For group II the difference,
either between days 1 and 4 or between days 4 and 7, was insignifi 1cant (t: 0,58 and
P>0,05 : t: 0,28 and P>0,05 respectively).
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- EGT was negative for all cases in group I, while three patients of group II
had positive results. These patients were lost within two days following the head
injury.

Table 4: The average values of the prothrombin timei in the both groups.

GROUP I GROUP 11
n |Mean| SD{ n |Mean|SD
1 15 | 16.415.25% 13 17 |15.72}-
2 15115.7{2.13} 11 {16 3|3.52
3 10 |14 210.42) 5 152--|16.40
4 9114 010.00f 21 15 |1.40}
5

6

o)

o
<

%)

144 10.73
. 6114310938 |

7 110]14.7]1.061. 2155[2.12
-SD : Standart deviation-

DISCUSSION

In 1972 Druskin demonstrated a case developing DIG after head injury (12).
_ In 1973 Keimowitz and Armis reported another similar case. These authors emp-
hasized that in spite of a vast number of articles about DIC accompanying wide
tissue destruction, the literature was devoid of reports concerning DIC proceeding
cranial trauma (19). In 1974 Preston reported 3 cases and claimed that DIC
syndrome should be carefully searched in cases with head injury (22). In a
study of 13 patients with brain tissue injury, Goodnight et al. demonstrated
evidences of defibrination in 4 cases and hypofibrinogenemia and thrombocyto-
penia in others. They concluded that this defect in hemostasis could be a factor
enhancing the bulk of intracraniel hematomas(15). In 1975 Vecht et al. studied
34 patients. In 8 patients who died within the first 24 hours prothrombin time
was prolonged. EGT was negative in all 34 cases (35). In 1978, in a similer study
covering 30 patients, Auer reported conspicuous changes in platelet counts
and fibrinogen concentrations. He found that platelets decreased significantly right
after the head mjury and exhibited a graduel slight incerease towards the seventh
day. Fibrinogen concentrations. were also found to be decreased initially which
reached to a normal level around the fifth day. In conclusion, Auer noted a correla-
tio between the brain.lesions and the changes in platelet counts and fibrinogen
concentrations(3). Van Der Sande, in a group of 150 cases, deduced a relation bet-
ween the severity of the neurclogical deficits and-laboratory results. 12 of his 150
patients exhibited unequivocal evidences of DIC, 10 cases had hypofibrinogene-
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mia and another 12 were found to have a positive EGT. In addition, he emphasi-
sized that the laboratory findings were abnormal in all of the patients who eventu-
ally died (32). ‘ "

In our present study, platelet counts and fibrinogen concentrations exhibited
a decrease and prothrombin time was prolonged in both groups during the first
days following cranial trauma. These findings which are very similar to those ob-
served by Auer(3) and Van Der Sande (32) denote an unequivocal derengement
in the normal coagulation system. We believe that the sharp decline in these para-
meters which is proceeded d by a gradual restoration is ar reflection of DIC which
is also brought into action abruptly after the injury and resolves sloyly by the well
- knoun compensatroy mechanisims. : - ‘

On the other hand, 2ll of the parameters we studied denote a worse coagula-
tion defect in group II. The patients in this group had suffered from more seve-
re degrees of head injury and they eventually died. Thus we presume that the severe
the cranial trauma the ominious will be the DIC and its results.

3 of our patients with a positive EGT were lost and it seems that the EGT
positivity may be regarded as an unfavorable prognostic sign.

During the study, none of the individually examined patients exhibited any
clinical findings which could raise the suspicion of DIC, in spite of the many
laboratory evidences in favor of it.

We counclude that head injuries are frequently proceeded by DIC which is
usually compansated and, thus, is subclinical and the severity of this coagulation
derangement is directly proportional to the severity of the initial trauma.

SUMMARY :

" The correlation between disseminated intravascular coagulation (DIC)
proceeding cranial trauma and the severity of the trauma is eveluated, and an
attempt is made to draw prognostic implications from the data obtained.

The study is undertaken on 30 patients, 15 of whom survived (group-I) and
the remaining 15 died eventually (groupll). In each patient platelct counts, serum
fitrinogen and prothorombin time determinations were made daily for 7 days.
Additionally ethanol gelation test(EGT) was performed for each patient within
the first 12 hours following the trauma.

Daily differences in the mean values of.the laboratory data are compared wit-
hin each group as well as between two groups. The platelet counts and serum fibri-
nogen decreased while prothrombin time was prolonged in almost all of the patients
in the first days. These changes were more conspicuous in the second group.

It is concluded that DIC proceeding cranial trauma is directly propoztional
to the severity of the cerebral lesion.
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