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Summary.  A case of superior sagittal sinus thrombosis associ- 
ated with Evans'  syndrome of immune haemolytic anaemia is 
reported. The neurological symptoms and signs were head- 
aches, right quadrant hemianopia, dyslexia without agraphia, 
motor  aphasia, numbness in and weakness of the right upper 
extremity, papil loedema and coma. The cerebral venous sinus 
thrombosis, involving cerebral veins, superior sagittal sinus 
and straight sinus, was diagnosed by cerebral angiography. It 
is noteworthy that the superior sagittal sinus thrombosis oc- 
curred during a haematological recovery period, with rapid 
responses to treatment with 6-mercaptopurine and high doses 
of adrenocorticosteroids. Following a reduction in the doses 
of these drugs, the symptoms and signs related to the superior 
sagittal sinus thrombosis gradually subsided, and the haemato- 
logical pictures remained in remission. 
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Introduction 

Cerebral venous sinus thrombosis is generally secondary to 
disease elsewhere in the body. It appears, therefore, that the 
problem of the aetiology of cerebral venous sinus thrombosis 
is similar to that of thrombosis in veins anywhere, because 
they occur under similar circumstances [13]. Since major dural 
sinus thrombosis may result in an increase in intracranial pres- 
sure (which may be due to factors such as venous congestion, 
brain oedema, and impaired absorption of cerebrospinal fluid 
from arachnoid villi), knowledge of the conditions which may 
give rise to this condition is essential. 

We report  a case of superior sagittal sinus thrombosis asso- 
ciated with Evans' syndrome of idiopathic autoimmune haemo- 
lytic anaemia [10]. As far as we know, the association of 
superior sagittal sinus thrombosis with haemolytic anaemia is 
extremely rare [12, 14], and there has been no report describ- 
ing superior sagittal sinus thrombosis as a complication of the 
therapeutic use of adrenocorticosteroids and 6-mercaptopurine 
for idiopathic immune haemolytic anaemia. It should be noted 
that the superior sagittal sinus thrombosis developed when 
this patient 's haematological condition had already returned 
to normal following good response to therapy. 
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Case report 

A 31-year-old man had been well until February 1977, when 
he began to complain of anorexia, general malaise and head- 
aches. On 4 April,  he was found to have severe anaemia, 
haematuria and fever, and was admitted to Nagoya University 
Hospital. 

Past history and family history were unremarkable. Physi- 
cal examination on admission revealed an alert, but weak and 
pale man with slight cutaneous and scleral icterus. General- 
ized purpura and petechiae were found. Blood pressure was 
120/70mmHg. Heart  rate was 90/min and regular. There was 
no cardiomegaly, hepatosplenomegaly or lymphadenopathy, 
and no pitting oedema was found. The neurological examina- 
tion gave normal results at this time. 

Laboratory examination on admission showed the follow- 
ing: red blood cells (RBCs) 128 x 104/mm 3, haemoglobin 
4.6g/dl, haematocrit 0.161/1, white blood cells (WBCs) 
15,700/mm 3, platelets 4.0 x 104/mm 3 and reticulocytes 32.2%. 
The white cell differential counts showed basophils 0.5%, 
eosinophils 21.5%, myelocytes 3.5%, Stab 16.0%, II 26.0%, 
III 10.0%, IV 2.5%, lymphocytes 18.5% and monocytes 
1.5%. A bone marrow aspirate revealed the following: total 
nucleated cell counts 380,500/mm 3, megakaryocytes 313/mm 3 
and erythropoietic series 66.8%, granulopoietic series 26.4%, 
monocytes 0.4% and lymphocytes 3.2%, resulting in a myeloid/ 
erythroid ratio of 1:2.5. RBCs showed marked anisocytosis 
and poikilocytosis. Red cell osmotic fragility studies revealed 
initial haemolysis at 0.48 % (normal 0.44 %-0.42% ), complete 
at 0.36% (normal 0.34%-0.32%). A red cell survival study 
using DFp32(di-isopropylfluorophosphate) revealed the red 
cell half-life to be 7.5 days. 

Blood chemistry showed: total bilirubin 3.1 mg/dl with 2.3 
mg/dl indirect fraction, total protein 7.2 g/dl, albumin 3.7 g/dl 
with normal globulin electrophoresis, thymol turbidity test 0.8 
units (normal 0-5 units), zinc sulfate test 11.1 units (normal 
4-12 units), GOT 30 units, GPT 38 units (normal 9-31 units), 
LDH 465 units (normal 130-286 units), alkaline phosphatase 
6.0 units (normal 3.2-10.5 units), and cholesterol 171 units. 
The blood urea nitrogen and serum amylase were normal. 
Erythrocyte sedimentation rate was 154 mm in the first hour. 
Results of several lupus erythematosus cell tests and rheuma- 
toid factors were negative. The serological tests for syphilis 
were also negative. The initial Coombs' tests, both direct and 
indirect, were 3+ positive for IgG, and later the indirect 
Coombs' tests became negative. Indirect antiglobulin con- 
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Fig. 1. Left carotid angiogram, venous 
phase, lateral view. The posterior part 
of the superior sagittal sinus (arrow) 
and straight sinus are extremely 
narrow. Dilated, engorged tortuous 
anastomotic venous channels, diverting 
the venous blood into superficial 
sylvian veins and the vein of Labbr. 
Many occluded superior cortical veins 
can be seen 

sumption tests for thrombocytes [18] were positive. Urinalysis 
was normal. Consequently, this patient was diagnosed as 
having an Evans' type of idiopathic autoimmune haemolytic 
anaemia. 

After admission, blood transfusion was given with no 
improvement of the haematological picture. On 1 May treat- 
ment began with administration of folic acid and adreno- 
corticosteroid hormone preparations. Daily doses of 45 mg 
dexamethasone and 60mg 6-mercaptopurine were administered 
orally for 2 months. During this period the patient's physical 
condition improved: fever and purpura disappeared, his 
haematological picture on 21 June showed marked improve- 
ment, resulting in RBCs 350 × 104/mm 3, haemoglobulin 13.0 
g/dl, haematocrit 0.381/1, WBCs 5400/mm 3, platelets 14 × 104/ 
mm 3, bleeding time 2min, clotting time 16min (Lee-White: 
normal 5-15min), prothrombin time 12.7s (Quick: contrast 
12.9s), thrombotest 63.2% (Owren: normal 46.2%), partial 
thromboplastin time (PTT) 120s (normal 40-100s),  anti- 
thrombin III  40% (normal 70%-130%), and fibrinogen 449 
mg/% (normal 200--400mg/%). In addition, thrombophlebitis 
was found in the popliteal region of his left leg. 

Two weeks after the initiation of 6-mercaptopurine and 
adrenocorticosteroids, the patient became depressed and there- 
after complained of severe headaches. Examination revealed 
right upper quadrant homonymous hemianopia, and numb- 
ness, weakness and hyperactive deep tendon reflexes in his 
right upper extremity. Papilloedema was observed in both 
optic fundi on 1 June. When the patient was asked to read 
Japanese words aloud, he could read correctly words written 
in Kana (phonic symbols for syllables) but failed to read aloud 
words in Kanji (Chinese characters which are semantic in 
nature). Thereafter his headaches increased, followed by 

generalized convulsive seizures several times. He lapsed into 
coma on 21 June. 

Lumbar puncture showed clear cerebrospinal fluid but 
an increased pressure, 330mm H20. A ventriculoperitoneal 
shunt was inserted on 29 June. The ventriculogram showed 
normal ventricles, and several petechial haemorrhages were 
seen through the burrhole, on the surface of the brain. Fol- 
lowing this procedure, the patient became alert, but severe 
motor aphasia, dyslexia, dysgraphia and dyscalculia were 
revealed. On EEG, these were 4-5 Hz 60 gV theta activities, 
predominantly over the left hemisphere, and poor alpha 
activities on the left occipital areas. Bilateral serial cerebral 
carotid angiography was performed. There were no obvious 
abnormalities in the arterial phase. However, there were a fair 
number of small, tortuous, engorged, superficial cortical 
veins, partly occluded, in the frontoparietal regions, particu- 
larly on the left. Anastomotic veins, superficial sylvian veins, 
basal vein of Rosenthal and vein of Labb6 were prominent. 
Straight sinus and the posterior part of the superior sagittal 
sinus appeared markedly narrow and slightly opacified even 
15s after the beginning of injection of contrast medium 
(Fig. 1). 

Thereafter, the dose of dexamethasone was gradually de- 
creased and 6-mercaptopurine was discontinued. Headaches, 
papilloedema, numbness and weakness of the right upper 
extremity disappeared, but the patient still had dyslexia, dys- 
calculia and dysphasia. The haematological findings were: 
WBCs 408×104/mm 3, haemoglobin 13.6g/dl, WBCs 5600/ 
mm 3 and platelets 15.1 x 104/mm 3. The patient was discharged 
on 24 October, continuing medication with small doses of 
adrenocorticosteroids. The patient still attends the outpatient 
clinic. 
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Discussion References 

Evans and Duane  [10] drew at tent ion to the presence of idio- 
pathic autoimmune haemolytic anaemia and thrombocytopenia 
in 1949. This association is now well recognized and frequent- 
ly referred to as Evans '  syndrome. In our case the specific an- 
t ibody for immunoglobul ins ,  erythroid hyperplasia and in- 
creased megakaryocytosis in the bone marrow aspirate, as 
welt as thrombocytopenia  with purpura,  were characteristic 
abnormalit ies.  Thrombotic  thrombocytopenic purpura with 
microangiopathic haemolysis, haemolytic uraemic syndrome 
and disseminated intravascular coagulation were ruled out. 

Many haematological disorders (sickle cell disease [15], 
leukaemia [3, 4, 5, 8, 19], primary or secondary polycythaemia 
[4], thrombocytopenia  [2], thrombocytosis [11], cryofibrino- 
genaemia [7, 9], chlorosis or iron deficiency anaemia [1, 13, 
16], haemolytic anaemia  [12] including paroxysmal nocturnal  
haemoglobinur ia  [14], and therapeutic use of androgen for 
hypoplastic anaemia  [17]) have been described with superior 
sagittal sinus thrombosis as a complication. 

The first case of the association of superior sagittal sinus 
thrombosis with haemolytic anaemia was described by Krayen- 
biihl [14] in 1967, but  the clinical and laboratory description of 
the haemolytic anaemia  was not  recorded. Johnson et al. [12] 
presented clinical and pathological findings in a patient with 
paroxysmal nocturnal  haemoglobinuria  associated with supe- 
rior sagittal sinus thrombosis,  which had a tendency to occur 
shortly after periods of increased haemolysis. 

However,  it was noted in our  patient  that when superior 
sagittal sinus thrombosis developed, his haematological condi- 
tion had already re turned to normal  following good response 
to the therapy. In particular,  the platelet count increased 
remarkably and bleeding time was also sufficiently near  nor- 
mal to allow us to perform cerebral angiography. Thrombo-  
phlebitis of the left leg was observed during the same period as 
the occurrence of cerebral venous sinus thrombosis. The 
pathogenesis was obscure in this case. Al though there is a pos- 
sibility that a hypercoagulabili ty of the blood, which can occur 
with prolonged use of high doses of adrenocorticosteroids [6], 
facilitated propagation of cortical vein thrombi,  leading to a 
further venous sinus stasis and infarction, a hypercoagulable 
state seems to occur in the period of recovery from haemolytic 
anaemia  and thrombocytopenia ,  in some way resulting from 
the therapeutic acceleration of haematopoiesis.  We have 
reported angiographically proven superior sagittal sinus 
thrombosis during similar haematological recovery from hypo- 
plastic anaemia  due to androgen therapy [17]. 

Superior sagittal sinus thrombosis should be considered if 
neurological  symptoms and signs develop following correction 
of anaemia.  
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