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Correlation between plasma fibrin-fibrinogen
degradation product values and CT findings in head
injury

SHINSUKE UEDA, KAZUHIKO FUJITSU, HIDEYO FUJINO, TSUNEMI SEKINO,
TAKEO KUWABARA

From the Department ofNeurosurgery, Yokohama City University, School ofMedicine, Yokohama, Japan

SUMMARY Plasma fibrin/fibrinogen degradation product (FDP) determinations and CT scans

were performed in 26 patients on the first, third, and seventh day after head injury. Plasma FDP
concentrations were increased in the patients with cerebral contusion shown on CT scans, while
the plasma FDP values were normal in the patients with various sized epidural haematomas.
Furthermore, the plasma FDP elevation appeared to be more marked and more prolonged in the
patients with severe contusion than in those with mild contusion. These findings suggest that the
degree of the increase in plasma FDP is proportional to the amount of brain tissue destruction.

Coagulation abnormalities after severe head injury
have been reported with increasing frequency over
the past ten years. Among these abnormalities, dis-
seminated intravascular coagulation (DIC) is the
most severe complication and often results in poor
outcome. Coagulation abnormalities not so severe
as disseminated intravascular coagulation are also
found in head injured patients. Fibrin/fibrinogen
degradation product (FDP) measurement is one of
the most popular coagulation tests, and increased
FDP in the plasma indicates accelerated fibrinolysis.
We studied the serial plasma FDP values in 26 head
injured patients classified into six groups on the
basis of serial CT findings.

Clinical materials and methods

The 26 patients studied were admitted within 6 hours of
head injury. In all patients the injuries were caused by
traffic accident. Age distribution ranged from 10 to 68
years. There were 18 men and eight women. CT scans were
carried out as soon as possible after admission, and conse-
quently all of the initial CT scans were performed within
12 hours of the head injury. In addition to the CT scan-
ning, plasma FDP concentration was measured by the
method of FDPL (Latex agglutination test).' The patients
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who had other severe trauma (haemothorax, major bone
fracture, etc) were excluded from this study. CT scans were
normal in six patients. Subdural effusion was observed in
three patients, epidural haematoma in five and cerebral
contusion in 12. Of all patients with epidural haematoma,
two had a large haematoma showing marked mass effect
on CT scans. Craniotomy was performed for evacuation of
haematoma in these patients with large epidural
haematoma. Of all patients with cerebral contusion, seven
had mild and localised contusion and five had severe and
extensive contusion. All of the five patients with severe
contusion underwent decompressive craniectomy. The
other patients were managed only with medical decom-
pression (glycerol, steroids), mild dehydration, and seda-
tion. Serial FDP measurement and CT scans were
routinely performed on Days 3 and 7 after injury in all but
one patient who died on Day 4. We divided all 26 patients
into six groups according to CT findings: normal, subdural
effusion, small epidural haematoma, large epidural
haematoma, mild contusion, and severe contusion. In each
group the relationships between CT findings and FDP val-
ues were studied serially. Furthermore, in order to investi-
gate the correlation between plasma FDP level and clinical
conscious level the patients were divided into three groups
according to their level of consciousness on admission: (1)
clear consciousness; (2) confusion; and (3) semicoma or
coma.

Results

Six patients with normal CT scans showed normal
plasma FDP values (normal range: <10 ,uglml) on
the first, third and seventh day of injury. In the three
patients with subdural effusion the abnormality of
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Fig 1 Plasma FDP values ofthree patients with small
epidural hematoma and two patients with large epidural
hematoma on Day 1, Day 3 and Day 7.

plasma FDP was found in one on admission and in
another on the seventh day. In four out of five
patients with epidural haematoma, plasma FDP val-
ues were within normal limits on the first, third and
seventh day irrespective of the size of haematoma.
Only one patient with small epidural haematoma
showed slight FDP elevation (fig 1). No remarkable
changes were detected on serial CT scans in three
patients with small epidural haematoma. In two
patients with large epidural haematoma (operated
on the first day) CT scans showed brain oedema in
the third and seventh day. Among seven patients
with mild contusion, plasma FDP levels were slightly
increased (106, <40 ,ug/ml) on the day of admission in
four patients, on the third day in one patient, and on

the seventh day in two patients. In contrast to these
patients with mild contusion, of five patients with
severe contusion plasma FDP values were abnormal
in three patients on Day 1, and in all patients on Day
3 and Day 7 (table 1). The elevation of plasma FDP
appeared more marked and more prolonged in
severe contusion than in mild one (figs 2 and 3).
One patient with severe cerebral contusion who
showed markedly elevated FDP values (above
80 ,ug/ml on the first and third day) died on the
fourth day of injury. The high density area of the
contusion on CT scans gradually decreased in the
patients with mild contusion. On the other hand,
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Fig 2 Plasma FDP values ofseven patients with mild
contusion on Day 1, Day 3 and Day 7.

serial CT scans of the patients with severe contusion
did not show remarkable change in the high density
area of the contusion, although varying degrees of
brain oedema were noted on the third day.
The result of correlation between conscious levels

and CT findings also appeared to show that the
patients with contusion were less conscious than the
patients with epidural haematoma (table 2). On
admission plasma FDP level was abnormal in none
of the seven patients with clear consciousness, in five
of the 16 patients with confusion and in two of the
three semicomatose or comatose patients (table 2).

Discussion

There have been a considerable number of reports
on the coagulation abnormalities developing in
severe head injury. Even disseminated intravascular
coagulation has been sometimes documented in
patients after severe head injury.23578 However
abnormalities in coagulation tests were only infre-
quently detected in the whole population of head
injured patients.39 The haematological mechanism
of this abnormal coagulation has been explained by
the release of tissue thromboplastin from the brain
tissue, which is well known to be abundant in tissue
thromboplastin.' From this point of view, J. Japp
van der Sande et al had suggested that coagulation
abnormalities were caused by the brain tissue des-
truction rather than by brain compression.9 The pre-

Table 1 Number ofcases with increased fibrin/fibrinogen degradation products (FDP)

CT findings and no of cases Day 1 Day 3 Day 7

Normal 6 0 0 0
Subdural Effusion 3 1 0 1
Small EDH 3 0 1(33%) 0
Large EDH 2 0 0 0
Mild Contusion 7 4 (57%) 1 (14%) 2 (29%)
Severe Contusion 5 3 (60%) 5 (100%) 4 (100%)*

EDH: Epidural haematoma
*: One patient died on Day 4
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Table 2 Level ofconsciousness, CTfindings and the number ofcases with increased FDP on admission

CT findings and no of cases Clear consciousness Confusion Semicoma
or coma

Normal 6 5 (0)* 1 (0) 0
Subdural Effusion 3 0 3 (0) 0
Small EDH 3 2 (0) 1 (0) 0
Large- EDH 2 0 2 (0) 0
Mild Contusion 7 0 7 (4) 0
Severe Contusion 5 0 2 (1) 3 (2)
Total 26 7 (0) 16 (5) 3 (2)

*The number in parenthesis indicates the number of cases with abnormal plasma FDP levels.

sent study also indicated that the elevated values of
FDP were detected mainly in brain destruction (con-
tusion) and not in brain compression (epidural
haematoma). These results support the hypothesis
of the brain tissue thromboplastin release into gen-
eral circulation. However, disseminated intravascu-
lar coagulation was not found in this study. This fact
could be explained by the possible occurrence of
"local" disseminated intravascular coagulation in
contused brain tissue, which is detected by the
increase of plasma FDP. In- this study plasma FDP
values were well correlated with the extent of the
brain destruction. Plasma FDP elevation on Day 3
and Day 7 in the patients with severe cerebral con-
tusion appeared to be the result of prolonged
" locar' disseminated intravascular coagulation in
extensively contused brain tissue. Therefore, only
external decompression craniectomy was not
sufficient to treat the patients with severe cerebral
contusion and the contused brain tissue should have
been removed.

In this study plasma FDP levels were found to be
correlated with the level of consciousness to some
extent. However, the correlation between plasma
FDP level and level of consciousness cannot be con-
cluded positively, because the numbers in each
group are small.
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Fig 3 Plasma FDP values offive patients with severe
contusion on Day 1, Day 3 and Day 7. t: died on Day 4.

Clinical findings and other coagulation tests
(platelet count, prothrombin time, partial thrombin
time, fibrinogen level etc) are also required to sup-
port further the hypothesis of "local" disseminated
intravascular coagulation. Serial CT scans'0 and clin-
ical findings 6 are principally important for evaluat-
ing the prognostic features in head injured patients.
However, this study suggested that plasma FDP
measurement was also of some value in determining
the extent of contusion and forecasting the final out-
come from head injury.
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