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Introduction

Paroxysmal Nocturnal Hemoglobinuria (PNH)
is a rare hemolytic anemia characterized by
attacks of nocturnal intravascular hemolysis
and hemoglobinuria. Pancytopenia, marrow
hypoplasia, iron deficiency, and recurrent
thrombotic episodes are also features of the
disease. Men and women are affected, and the
disorder is non-familial. It occurs in various
racial groups, and the diagnosis is usually made
in the third to fifth decade. The most serious
complication and cause of mortality in PNH is
thrombosis of the portal or cerebral venous
system'. Reports on cerebral vein and sinus
thrombosis secondary to PNH are meager 2. It
is an underrecognized cause of stroke in young
adults. An illustrative case is presented in this
communication.

Case history

Recurrent episodes of body weakness,
headache, substernal and abdominal pain, and
dizziness accompanied by occasional pigmen-
turia, developed in this 33-year-old black male
three years prior to neurologic evaluation. A
positive sucrose water test and Ham test sub-
stantiated the diagnosis of PNH. An episode of
acute right hemiparesis with gradual recovery
occurred four months before admission,

Summary

Dural sinus thrombosis developed in a young
man with paroxysmal nocturnal hemo-
globinuria (PNH). His neurological disorder
developed in the face of anemia and a urinary
tract infection. Progressive neurological
deterioration occurred in spite of anticoagu-
lation, antibiotic and steroid therapy. The
propensity to develop cerebral vein and sinus
thrombosis in PNH may be due to release of
thromboplastin material from hemolyzed red
blood cells, the interaction of complement
with red blood cells and platelets, or from in-
creased sensitivity to platelet aggregation.

Key words: Paroxysmal nocturnal hemo-
globinuria, sinus thrombosis

followed by a seizure disorder well controlled
with Phenytoin and Phenobarbital. Acute
visual obscuration in the right eye followed by a
progressively ~ worsening  occipito-frontal
headache developed one week before ad-
mission. On physical examination he was awake
and alert, but complaining of severe headache.
He was afebrile, and his vital signs were normal.
His neck was supple, and carotid pulses were
normal without bruits. On cardiac examination
a grade 11/VI systolic murmur was present at
the apex. On neurological examination, visual
acuity was 9/200 OD and 20/400 OS. The right
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Fig. Ta.

CT scan with contrast demonstrates non-tilling of the pos-
terior extension of the superior sagittal sinus (arrow). White
dotin the center is an X-ray marker.

pupil was 5 mm, the left pupil 2 mm, and both
reacted to light. A vitreous hemorrhage and
posterior vitreous separation with attachment at
the disc, as well as an inferotemporal retinal
tear, were present in the right fundus. The
remainder of the neurological examination was
normal. The initial hemogram showed: hemo-
globin, 8.7 gm/dl; hematocrit, 26.0%; white
blood cells (WBC), 14.9 x 103 mm? with 12%
bands, 68% neutrophils and 14% monocytes;
and platelet count, 167,000/ mm?®. Prothrombin
time was 11.6 seconds (control = 11.3 seconds)
and partial thromboplastin time 26.5 seconds
(control = 34.8 seconds). Abnormal blood
chemistry values included the following: lactic
dehydrogenase 915 U/L (N = 90-200 U/L);
serum glutamic oxaloacetic transaminase 100
U/L (N = 0-45 U/L): and alkaline phospha-
tase, 126 U/L (N = 4-85 U/L). Ham test and
sucrose water test was positive. Hemosiderin
was present in the urine. Iron binding capacity
was 192 ug/dl (N = 250-390 ug/dl), and serum
iron 55 ug/dl (N = 65-150 ug/dl). Urine ana-
lysis showed 12 WBC/hpf and marked bacter-
uria.

On the third hospital day he developed mild
fever. Two units of washed, frozen red blood
cells were transfused on the fourth hospital day.
The next day he became lethargic and
developed right gaze preference, left central
facial weakness, left hemiparesis and anosog-
nosia. A computed tomographic scan (CT)
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Fig. 1h.
A filling defect is seen in the lett Jateral sinus tarrew)

demonstrated non-filling of the posterior ex-
iension of the superior sagittal sinus, and a fil-
ling defect in the left lateral sinus (Figs. la and
b). There was also an area of hypodensity in the
right temporo-parietal region with gyral en-
hancement and compression of the adjacent
ventricle at higher level. A lumbar puncture
produced clear, colorless, cerebrospinal fluid
(CSF) (OP = 330 mm H,0) containing 64
WBC per mm? (99% neutrophils, 1% lympho-
cytes) and 16 red blood cells (RBC) per mm®.
The CSF glucose was 92 mg/dl and protein 132
mg/dl. Bacterial and fungal cultures were
negative. Heparin and dexamethasone were
given intravenously but nuchal rigidity
developed the following day, and his tempera-
ture rose t0 39.5°C. He remained lethargic, but
arousable, and the focal motor deficits persist-
ed. Moxalactam and Penicillin were started,
and another 2 units of washed, frozen red blood
cells were transfused. In spite of these, he be-
came progressively comatose and died. Per-
mission for autopsy was not obtained.

Discussion

A structural membrane defect in red blood cells
is the underlying pathological cause of PNH,
but the nature of this defect has not been
elucidated. Granulocytes and platelets also
share this membrane defect. This membrane
instability is demonstrated diagnostically in the



acidified serum (Ham test), which reflects the
propensity of PNH red blood cells to hemolyze
in an acid medium. The sucrose water test
reflects the excessive hemolysis of normal
serum!, The structural lesion accounts for the
increased susceptibility of red blood cells to the
lytic action of complement. Chronic hemolytic
anemia ensues, typically with attacks of hemo-
lysis and hemoglobinuria during sleep. In ad-
dition to sleep-related hemolysis and hemo-
globinuria, irregular exacerbation of hemolysis
may be asymptomatic, or may present with
headache, drowsiness, substernal, lumbar or
abdominal pain, or with dysphagia and painful
swallowing!. Exacerbation of hemolysis can
occur due to a variety of causes including in-
fection, transfusion with whole blood, surgery,
menstruation, vaccinations, and a variety of
drugs including ascorbic acid, nicotinic acid,
riboflavin, iron salts and quinine 3. Venous
thrombosis has a tendency to occur after
exacerbations of increased hemolysis®. The
cause of the susceptibility to venous thrombosis
has been attributed to several mechanisms in-
cluding the release of thromboplastin material
from hemolyzed erythrocytes®7. the interaction
of complement components with hemolyzed
RBC, or with complement sensitive platelets of
patients with PNH, may also predispose to
thrombosis!. Increased sensitivity to platelet
aggregation by ADP, collagen and epinephrine
has also been found®.

The relentless deterioration of this man’s
neurologic illness attests to the poor prognosis
of PNH once the cerebral venous system is
comprised by thrombotic complication.
Furthermore, the decline in his neurologic status
may have been aggrevated by lumbar puncture.
The clinical presentation of cerebral venous and
dural sinus thrombosis is variable, depending
on the extent and location of the thrombosis.
Headache, papilledema, and increased CSF
pressure may occur if thrombosis remains
confined to the superior saggital sinus®. When
the thrombotic process extends to the cortical
veins, infarction, focal deficits and impaired
consciousness occur. Hemiparesis, visual field
defects. alexia, aphasia, apraxia, conjugate gaze
palsy. meningismus, and bladder dysfunction
with loss of voluntary control have been
observed!®1!. Focal or generalized seizures may

also occur.

Most pathologically verified cases of cerebral
vein thrombosis have involved more than par-
tial obliteration of a single sinus. The superior
saggital sinus is the most frequently involved.
Venous thrombosis produces edematous, con-
gested cortex and white matter with petechial
hemorrhages and a greater tendency for
hemorrhagic infarction!?. Endothelial prolifer-
ation within the venous vessels, and focal
necrosis of the walls of the thrombosed cerebral
veins with polymorphonuclear cell infiltrate are
also seen!”.

CSF may show clevated protein and red
blood cells, and the pressure may be high. The
polymorphonuclear pleocytosis in our patient
might have been due to cerebral infarction,
while his nuchal rigidity could be attributed to
transtentorial herniation or bleeding. However,
because of accompanying fever. it is possible
that his course was complicated by central
nervous system infection despite negative cul-
tures for microorganisms.

Although the definitive diagnosis is made by
cerebral angiogram!¥, characteristic features
exist for accurate and sometimes early diagnosis
by CT scan. In non-contrast CT scan, hemor-
rhagic and ischemic infarcts, cord sign (a high
density clot in a cerebral cortical vein), small
ventricles and intracerebral hematomas may be
found. With contrast CT studies, gyral and ten-
torial enhancement, empty delta sign!>16 (Fig.
la) and dilated transcerebral medullary veins
are frequent features that aid in diagnosis. The
empty delta sign represents a thrombus within
the sinus, surrounded with contrast material in
the wall of the sinus and collateral veins. This
sign appears early, and is valuable in the early
diagnosis of sinus thrombosis!é. Angiographic
features consist of non-visualization of the
dural sinuses, prolonged arteriovenous circu-
lation time, dilated dural and venous collateral
channels, and reversal of collateral flow.
Retrograde jugular venography may show
obstruction of sinuses and intraluminal
thrombi't,

Treatment of cerebral vein and superior
sagittal sinus thrombosis, regardless of the
cause, is controversial. Beneficial treatment of
cerebral vein thrombosis with heparin was first
reported by Stansfield with subsequent reports
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favoring the use of anticoagulation!”!®.The
threat of causing intracerebral hemorrhage by
using heparin in the setting of venous
thrombosis and cerebral vein infarction con-
traindicates its use according to others®11-13,20,
The use of osmotic agents, such as mannitol, has
been recommended for reduction of increased
intracranial pressure®. Others argue that the
dehydration that results from use of mannitol or
similar agents predisposes to increased coagu-
lability and further thrombosis!*!®. Urokinase
a thrombolytic agent, was used effectively in
some patients*2?1 but its efficacy is counterba-
lanced by potentially dangerous alteration in
hemostasis due to depletion of plasminogen,
which in the face of already hemorrhagic
cerebral infarction, can be vatal. Inhibition of
platelet function with antiplatelet medications
in PNH has been recommended on the
evidence that hypersensitive platelets may play
a role in the pathogenesis of thrombosis®.
Reduction of increased intracranial pressure
with steroids has been used*!? and craniotomy
has occasionally been employed!®. Factors
associated with cerebral vein thrombosis, such
as dehydration, cachexia, trauma, pregnancy
and peurperium, and oral birth control pills?
should be recognized, and the increased risk of
thrombosis anticipated.
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