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PURPOSE: To describe the in vivo CT appearance of acute intracerebral blood clots formed from 
anemic platelet-depleted blood. METHODS: Three patients with intracerebral hemorrhage second
ary only to thrombocytopenia were examined with CT within 21f.! hours after the onset of clinical 

symptoms. RESULTS: There were no unusual CT features found in the intracerebral hemorrhages 
of patients with only thrombocytopenia . Specifically, a hyperdense zone(s) surrounded by areas 
of decreased density was identified. CONCLUSION: Clot retraction (which cannot occur in patients 

with severe thrombocytopenia) is not necessary for the CT appearance of acute intracerebral 
hemorrhage. 

Index terms: Cerebral hemorrhage; Anemia; Blood, coagulation; Platelets; Brain , computed 
tomography 

AJNR Am J Neuroradio/15:213-215, Feb 1994 

The early computed tomography (CT) litera
ture proposed that the process of retracted clot 
formation created the hyperdense appearance of 
intracerebral hemorrhage on CT scans 
(1-3). Others subsequently demonstrated that 
increased CT density could be produced in vitro 
by artificial techniques that pack unclotted red 
blood cells ( 4-6). It is now well accepted that CT 
provides a noninvasive measure of hemoglobin 
concentration (6, 7). Hemoglobin levels above 9 
to 11 g/ dL allow visualization of intracerebral 
hemorrhage as a hyperdense zone on CT scans 
of the brain. This study was undertaken to deter
mine whether the presence of the gelatinous 
unretracted clot which forms in anemic patients 
with severe thrombocytopenia is visible as a hy
perdense zone on CT. 

Methods 

Three cases of isolated thrombocytopenia with CT
documented intracerebral hemorrhage were reviewed. The 
CT scans in each were of excellent quality and were 
performed within 2lfz hours after onset of neurological 
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symptoms. The patients had thrombocytopenia caused by : 
phenobarbital in case 1; aplastic anemia in case 2; and 
idiopathic thrombocytopenia in case 3. There were no other 
diseases or sources of coagulopathy in any of these cases. 
Only case 1 survived. The pertinent laboratory values were 
obtained from the medical records. They are summarized 
in Table 1. 

Results 

In all three cases, hyperdense regions of hem
orrhage were clearly seen on the CT scans ob
tained within 21/2 hours after clinical onset of 
neurologic symptoms. In two cases, multiple 
areas of density were seen (Figs 1 and 2) . In the 
third (prospective) case, a single massive cerebral 
hemorrhage was observed, which had a heter
ogenous appearance (Fig 3). The Hounsfield units 
in this intracerebral hemorrhage ranged from 36. 1 
± 3. 7 to 68. 1 ± 2.8, which corresponded to a 

TABLE 1: Summary of data on cases 1 to 3 

Case Age Sex 

1 61 F 
2 61 F 
3 37 F 

Hemoglobin" 
(g/ dl) 

Platelet Count• 
(thousands of 

cells/ mm3
) 

Before Before 
Admission CT Admission CT 

5.3 
3.8 

10.2 

7.5 
7.5 

10.5 

6.0 
0 
8.0 

9.0 
9 .0 
7.0 

• Hemoglobin (normal range of 12 to 16 g/ dl). 

• Platelet count (normal range !50 to 400 000 of cells/ mm3
). 

PT/ PTT' 

10.9/ 21.2 
9.9/ 18.5 

14.1/ 31.0 

< PT indicates prothrombin time (sec) (normal range of I 0.4 to 13.8 sec); PTT. 

partial thromboplastin time (sec) (normal range of 20 to 38 sec). 
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Fig. 1. Case 1. Axial CT scan done 2 hours after clinical onset 
demonstrates two sharply circumscribed hyperdense hematomas 
in the right middle frontal gyrus and the left superior temporal 
gyrus (arrows). 

Fig. 2. Case 2. Axial CT scan done 2.5 hours after clinical 
onset demonstrates sharply circumscribed hyperdense hemato
mas in the right middle temporal and inferior frontal gyri and the 
left inferior temporal gyrus (arrows). 

hemoglobin concentration of 5.5 to 19 g/ dl. The 
mean value of the hypodense zones surrounding 
the intracerebral hemorrhage was 23.7 ± 1. 7. 
The mean values for normal gray and white 
matter in the contralateral cerebral hemisphere 
were 33.7 + 5.1 and 24.5 ± 0.7, respectively. 

Discussion 

It is well documented that patients with throm
bocytopenia (ie, platelet counts below 20,000/ 
mm3

) form clots that cannot retract (8-1 0). The 
CT appearance of these unusual clots was sur-
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prisingly unaffected by the absence of clot retrac
tion. They appeared no different from normal 
clots (11, 12). The hypodense rim around the 
hematoma has been attributed to serum created 
by clot retraction (13). This CT finding in all of 
our cases indicates that fluid accumulates around 
a hematoma even if clot retraction does not 
occur. This phenomenon can best be explained 
by examining the work done with in vitro blood 
clots. Serum is held within a clot by the capillary 
forces generated by the fibrin mesh of the clot 
(9). Even without clot retraction, the clot loses 
some serum: this is presumably the cause of the 
hypodense ring seen around the intracerebral 
hemorrhage in our cases. Severe deficiencies in 
the fibrin mesh (ie, patients with coagulopathies, 
not thrombocytopenia) result in large quantities 
of free serum; fluid-blood levels can be seen in 
these patients (14). Fluid-blood levels have been 
reported within intracerebral hemorrhage found 
in patients with coagulopathies that interfere with 
the formation of a clot itself or cause lysis of the 
clot matrix (15, 16). Fluid-blood levels are com
monly encountered when unclotted blood settles 
in the dependent portion of the ventricular or 
subarachnoid space. This did not occur in our 
patients because their fibrin mesh formation was 
normal. 

Intracerebral hemorrhage in patients with iso
lated thrombocytopenia occurs in less than one 
percent of cases (17-21). Two cases of unre
tracted intracerebral hemorrhage caused by 
thrombocytopenia have been reported (22). The 

Fig. 3. Case 3. Axial CT scan done 2 hours after clinical onset 
demonstrate a huge inhomogenous, hyperdense hematoma in the 
right parietal lobe. 
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presence or absence of other clotting disorders in 
these patients was not described. In the present 
study, cases of thrombocytopenia associated with 
leukemia, liver disease, alcoholism, and other 
significant clotting factor abnormalities were ex
cluded. The patients comprising this report had 
intracerebral hemorrhage secondary only to 
thrombocytopenia. 

All three patients in this report and the two 
cases previously cited had hyperdense hemato
mas indicating hemoglobin concentrations that 
clearly exceeded the density of normal cortex. 
CT scans in each of the two patients published 
previously showed multiple zones of intracerebral 
hemorrhage which resembled cases 1 and 2 in 
this series. The hemoglobin values in case 3 
measured as high as 19 gm/ dL. This indicates 
that even in the presence of anemia, red blood 
cell aggregation aided only by the formation of 
an unretracted clot is sufficient for CT detection 
of acute intracerebral hemorrhage. This contra
dicts the hypothesis that clot retraction is neces
sary to produce the hyperdense appearance of 
hemorrhage on CT. 

In summary, we have described three patients 
with anemia and intracerebral hemorrhage 
caused by isolated thrombocytopenia who had 
hyperdense zones on CT scans of the brain ac
quired within 2lf2 hours after the onset of clinical 
symptoms. We conclude that the classic CT ap
pearance of an acute intracerebral hemorrhage is 
attributable to increased density caused by the 
formation of an unretracted clot. Development of 
the surrounding hypodense ring probably results 
because the capillary forces of the fibrin mesh 
inside the clot are not sufficient to hold all of the 
serum within it. 
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