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of dysfibrinogenemia, preceded canonically the episodes 
of neurological malfunction. This observation implies 
a temporal association between the two phenomena al-
though the exact mechanisms underlying the particular 
association are currently obscure. 

An alternative scenario is that the CNS lesions are a 
direct result of dysfibrinogenemia. Again, this possibil-
ity is unlikely for a number of reasons: First, the majority 
of cases with dysfibrinogenemias (approximately 50 %) 
are associated with bleeding diathesis2. However, in our 
patient, there was no evidence of brain hemorrhage at a 
macroscopic level. On the other hand, the possibility of 
cerebral microbleeds could not be entirely excluded as our 
MRI protocol included T2*-weighted gradient-recalled 
echo imaging but not susceptibility weighted imaging 
(SWI), which is particularly sensitive for detecting blood 
products5,6. Second, another 40 % of cases are asymptom-
atic whereas the remaining 10 % exhibit thrombotic or 
combined thrombotic-bleeding tendencies7. Fibrinogens 
associated with an increased risk for thrombosis include 
fibrinogens Marburg, Caracas V, Oslo I, Naples etc8-10. 
However, in the case of our patient, thrombin time was 
significantly prolonged, which is expected in subjects with 
bleeding tendencies. Since the brain lesions of our patient 
were not consistent with hemorrhagic stroke, the patholog-
ical properties of fibrinogen Thessaloniki cannot possibly 
explain the associated neurological manifestations.

A third possibility is that the coagulation disorder 
triggered the episodes of immune-mediated neurologi-
cal dysfunction. The autoimmune basis of the patient’s 
neurological syndrome is supported by converging lines 
of evidence including the CSF presence of OCBs, the 
brain MRI findings, the clinical and radiological stabi-
lization following the institution of immunosuppressive 
medication and the relapse following the tapering of aza-
thioprine. One can only speculate about the mechanism 
underlying the association between dysfibrinogenemia 
and brain autoimmunity.  In recent studies, fibrinogen has 
been identified as a novel molecular signal that triggers 
rapid perivascular microglial responses and contributes 
to axonal damage in numerous neuroinflammatory dis-
eases, including multiple sclerosis11.Further, experimen-
tal studies indicate that, upon disruption of the blood-
brain-barrier (BBB), fibrinogen promotes autoimmunity 
and demyelination via chemokine release and antigen 
presentation12. The exact mechanism of BBB disrup-
tion in the described case is unclear, but one possibility 

involves the occurrence of cerebral microbleeds, which 
escaped detection by the employed MRI protocol (vide 
supra), and resulted in the extravasation of fibrinogen. In 
the light of the emerging, critical role of fibrinogen and 
fibrinolysis in neuronal inflammation, it is conceivable 
that, upon BBB disruption, a defective fibrinogen could 
impact or trigger the autoimmune mechanisms ultimately 
leading to demyelinating lesion formation. This hypoth-
esis warrants further experimental and clinical study. 
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Table 1: Dysfibrinogenemia testing for the reported patient and his asymptomatic father.
Father Patient

Fibrinogen levels mg/dl: antigen 321 140
PT-based automated clotting assay 360 210
Thrombin time (controls=15.9s) 24.8 23.7
Equal mix with normal Corrected (Figure 1)

Dilution effect consistent with fibrinogen clotting dysfunction
Turbidity study Delayed reptilase induced onset, consistent with clotting dysfunction.

Thromboelastography 
(39% plasma):

Modest delay and modestly slower slope but no difference in elastic modulus 
(MA) from control.

PT: prothrombin time.


