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CLINICAL NOTE

Cerebral Venous Thrombosis in Young Adults: 2 Case Reports
Ann Francine Dzialo, MD, Randie M. Black-Schaffer, MD

ABSTRACT. Dzialo AF, Black-Schaffer RM. Cerebral ve-  The true incidence of CVT is unknown. A rate of 3 to 4 cases
nous thrombosis in young adults: 2 case reports. Arch Phyger year in a general hospital was found by Bousserzatral
Med Rehabil 2001,82:683-8. 8 cases per year at a university hospital by Einhaupl and
IeMasuhr.3 It is a fascinating disease because of its rarity, mul-

known etiologies that present with a remarkably wide spectrunjiPl€ causes, and wide spectrum of clinical signs and symp-
of clinical signs and symptoms. We present a case of a 34©°MS. Currently, there is no consensus on specific treatment,
year-old man with a history of meningeal symptoms for 1 weekespecially in the use of ant|_thr0mb_0t|c agents. Fortunately, t_he
after receiving a lumbar injection for lower back pain. He 'ong-term prognosis of patients with CVT from all causes is
subsequently developed dense right hemiplegia and g|0bagood%4 with better outcomes found in cases occurring during
aphasia. Head magnetic resonance imaging revealed superigfégnancy and the puerperidm.

sagittal sinus thrombosis. The patient was started on intrave-

nous heparin but deteriorated neurologically. Urokinase infu- CASE REPORTS

sion directly into the superior sagittal sinus was performed,

with striking functional and neurologic improvement. Lupus Case 1

anticoagulant was positive. We also present the case of a The first patient was a 34-year-old, left-handed man with a
24-year-old pregnant woman who developed an acute onset (ﬁfistory of viral meningitis in 1987, and chronic low back pain

meningeal symptoms and resultant left hemiparesis. Head ma econdary to a motor vehicle crash in 1998. Thirty minutes
netic resonance angiography revealed thrombosis of righkgo receiving a lumbar epidural steroid injection for chronic

transverse and sigmoid sinuses. Protein S deficiency W, hack pain, he developed severe, persistent, occipital head-
found. She was started on intravenous heparin, then ENoXaPgdthe, and neck pain with stiffness. The patient stayed in bed

rin, with improvement in symptoms. These cases demonStratﬁecause his pain was relieved by resting in the supine position

that CVT can be a cause of stroke in young patients Withatgd with narcotic analgesics. At the end of a week, he devel-

gwﬁrc%?gablllt){[ dlsot(derls, agd ? he|ghte(rj1efd a\t/yareres? Bped fever, chills, nausea, and nonprojectile vomiting. These
Wil promote optimal medical care and functional out o, 515ms persisted for 3 days, with progressive worsening of
comes. Excellent functional recovery is likely with early rec- s noadache and neck stiffness to the point where they were
ognition and treatment of the underlying etiology, as well as nrelieved by position and analgesics. A blood patch was
suges\s/\f/ul :jy§|scof the C|°t't, Cranial s| . Heparin: Reha.Planned for presumed cerebrospinal fluid (CSF) leakage.
bilit:t)i/on'?;eﬁbusatsriorgw%cgs’is ranial SInuses; Heparin, ReNa~ rhe next day he presented to the emergency room where a
' . : I . lumbar puncture was performed, and he was admitted. Lumbar
_© 2001 by the American Congress of Rehabilitation Medi-cqr “pinod. urine, and sputum cultures were negative for
Snﬁ %nld the American Academy of Physical Medicine anqpte tious meningitis. The blood patch was not performed. A
ehabilitation lumbar MRI was recommended, but the patient refused. On
) arrival to the medical floor, he suffered a grand mal seizure. An
EREBRAL VENOUS THROMBOSIS (CVT) is an un-  emergent head MRI revealed complete SSS thrombosis (fig 1).
common disease marked by clotting of blood in cerebral A head computed tomography (CT) showed an evolving left
venous or dural sinuses, and, in rare cases, cortical veins. Thgsntal hemorrhagic infarct (fig 2). The patient also had a
first detailed description of CVT appeared in 1825 in Francejympar MRI that showed no lumbar paraspinal or epidural
Ribes described a 45-year-old man with a systemic malig-apscess. He was given a loading dose of phenytoin and started
nancy who died after a 6-month history of severe headachn mannitol and heparin. The following day he developed
epilepsy, and delirium. On postmortem examination, he wagjobal aphasia, right hemiplegia, papilledema, and bilateral
found to have suffered thrombosis of the superior sagittal sinupositive Babinski signs. A cerebral angiogram was performed
(SSS), left lateral sinus, and of a cortical vein in the parietalihat showed absent filling of the SSS (fig 3).
regionz Until recently, CVT was largely an autopsy diagnosis. At this point, because of the patient's progressive clinical
However, with the advent of magnetic resonance imaging angeterioration, urokinase was infused directly into the SSS via
angiography (MRI, MRA), it is now reliably diagnosed during the right femoral vessels to disrupt the extensive clot mechan-
life. ically and chemically. A total of 4 million units of urokinase
was given as a continuous infusion, in addition to systemic
heparin for 4 days. The patient was then started on warfarin,
From the Department of Physical Medicine and Rehabilitation, Tufts University and hePa“n was dlscontlnuedlwhen the international normal'
School of Medicine, Boston, MA (Dzialo); and Harvard Medical School, Boston, MA ized ratio (INR) was therapeutic. A follow-up cerebral angio-

Cerebral venous thrombosis (CVT) is a disease with multip

(Bllilck-stch;ffer)- <od form Mav 4. 2000 gram and head CT revealed successful lysis of the clot within
ccepted in revised form May 4, . . X .
No commercial party having a direct financial interest in the results of the researcr;[he SSS (ﬁg 4)' Mannitol was then tapered' Phenytom was

supporting this article has or will confer a benefit upon the author(s) or upon anyStopp_e_d after the patient (_jeveloped arash and_ chemical pan-

organization with which the author(s) is/are associated. creatitis, and carbamazepine was started for seizure control.
Reprint requests to Ann Francine Dzialo, MD, Dept of Physical Medicine and  Qne day after urokinase infusion, the patient was alert, able

ll\?/l'eo\hggillﬁtmn, 750 Washington St, New England Medical Center, Box 387, Boston,to follow commands, and the right hemiplegia and bilateral
0003-9993/01/8205-6052$35.00/0 positive Babinski signs resolved. He complained of left groin

doi:10.1053/apmr.2001.19244 pain. An abdominal and pelvic CT was performed. This re-
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Fig 1. Sagittal midline MRI T1-weighted image showing absent
flow void in the expected location of the SSS (arrowheads); signal
characteristics represent hemorrhages in various stages of decay.
Also shown is a right frontal hemorrhagic infarction (arrows).

v_ealed a stable hematoma of the left iliopsoas and suspectqsi‘ig 2. Unenhanced CT scan of the brain shows an approximately
right psoas hematoma. 2-cm area of hyperdensity surrounded by hypodensity in the inferior

The patient had no further episodes of headache, seizures, ft frontal lobe (arrows). This represents an area of hemorrhage
stiff neck. His cognitive function returned to its premorbid and surrounding rind of edema.
level. Neurologically, he had numbness of the left lower ex-
tremity believed secondary to left iliopsoas hematoma, with
minor weakness of hip flexion. He was changed from warfarin
to enoxaparin for long-term anticoagulation the day befors
discharge. On further investigation for coagulopathy, he waj
found to be positive for the lupus anticoagulant. He was trans
ferred to a rehabilitation hospital for comprehensive rehabili-
tation.

On admission to rehabilitation, motor strength was/8 in
the hip flexors and extensors bilaterally, with hip extension _
limited to —10° on both sides by pain from the bilateral — o
iliopsoas hematoma. The left leg and hip numbness persistef' g
but with no sensory loss shown on examination. He was able tt = = =
ambulate 20 feet by using a rolling walker and required min-(__;;_' X
imum assistance with transfers and activities of daily living'=
(ADLSs). His cognitive and communication skills were assessec ™" ‘r\ Y

to be at his baseline level. = L o
His functional status improved greatly during his 6-day| ‘v # ¥ g J
inpatient rehabilitation stay, and he met the goals of indepen_. . N . 3

dence in ambulation and ADLs. By the time of discharge, the &

patient was ambulating 1200 feet independently with no assist *
tive device, and able to walk up and down 18 stairs indepen
dently. His FIM™ instrument score improved 30 points over
the 6 days, for a FIM efficiency score of 5.0 points gained pe
day of rehabilitation. Left leg numbness persisted. He wa
discharged on enoxaparin. The patient, however, did not tak]
enoxaparin because of the cost. Two days later, he develop
right leg pain. This progressed over the ensuing 48 hours t

rig_ht then left upper_ quadrant abdominal pain with deep inspi‘Fig 3. Lateral view of left internal carotid artery angiogram shows
ration, fever, and night sweats. absent filling of the SSS (arrowheads).
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transverse and sigmoid sinus, with poor signal in the straight

sinus. Systemic heparin was initiated and coagulopathy workup
was performed. On examination, she had 0/5 strength on her
left upper and lower extremity with sensation intact. She was

lethargic, but arousable and oriented times 3.

This patient was found to have a protein S deficiency and
was treated with intravenous heparin, after which she showed
dramatic clinical improvement. By the time of discharge from
acute hospital, her motor strength improved to 4/5 on left upper
and lower extremity. Anticoagulation was changed to enoxapa-
rin before transfer to the rehabilitation hospital.

On admission, she was able to ambulate 50 feet without a
device, with transfers and ADLs requiring minimum assis-
tance. Motor strength remained 4/5 on the left upper and lower
extremities and deep tendon reflexes showed hyperreflexia,
also on the left side. Sensory function was intact to pinprick,
light touch, proprioception, and stereognosis on examination.
Cognitive function was evaluated to be at her baseline level.
The patient had continued headaches, consistent with her his-
tory of migraines. She had no further seizures and remained
medically stable.

By the time of discharge home after 27 days of inpatient
rehabilitation, the patient met the goals of walking indepen-
dently farther than 500 feet without a device and independence
in ADLs. Her FIM score improved 46 points, for a FIM
Fig 4. Lateral view of right internal carotid artery angiogram shows eff|C|ency_ score of 1.7 points gamed. per day of rehablhtathn'
filling of the SSS (arrowheads). This image was obtained after ~ Neurologically, she showed mild residual left upper extremity
urokinase treatment. weakness. She continued on enoxaparin upon discharge for the

duration of her pregnancy and postpartum with no further
thrombotic events. Six weeks postpartum, protein S level was
re-measured and had normalized. She continued on enoxaparin.

On the fourth day postrehabilitation discharge, he was readat 10 month follow-up, she had no neurologic or functional
mitted to an acute hospital. He was clinically diagnosed withdeficits. Anticoagulation was changed from enoxaparin to war-
right leg deep venous thrombosis. CT of the chest revealegarin because of her preference for oral anticoagulation and
bilateral pulmonary emboli (PE); these were also seen orontinued for 6 more months on the advice of her hematologist.
ventilation and perfusion lung scan. He was started on systemic
heparin and an inferior vena cava filter was inserted infrare- DISCUSSION
nally. Anticoagulation was changed from heparin to warfarin - CVT is most likely to occur in adults younger than 45 years
when the INR was between 2 and 3. The patient was advised 9ld 57 Prognosis for recovery of function is favorable with
continue warfarin indefinitely. At 9-month follow-up, he had early therapeutic intervention. Most patients recover faiy.
residual left leg numbness but had returned to his previouRetrospective studies of CVT treatment and outcome are sum-
construction job, modified to allow driving trucks but no heavy marized in table 1.

equipment lifting because of his left leg numbness. CVT affects all ages. There is an increased incidence in
young women (perhaps reflective of oral contraceptive use and
Case 2 pregnancy) and in the aged of both sexes; the women to men

A 24-year-old woman who was 12 weeks pregnant, with aratio is 1.3:12°-12 There are numerous causes of CVT. The
medical history remarkable for migraine headaches, developefectious etiologies include septic cranial trauma, meningitis,
acute onset of bilateral numbness below her knees. This lastédtracranial infection, cerebritis, septicemia, otitis, tonsillitis,
30 minutes and was accompanied by bilateral frontal headachend sinusitis. These may be of bacterial, fungal, viral, and
nausea, and vomiting. Nine days later she again had the abruparasitic origir®-2® Of the noninfective causes, malignancies
onset of the same symptoms and, in addition, dizziness anfeg, meningioma, carcinoid, leukemia, lymphoma), red cell and
inability to follow simple commands. She took acetaminophenplatelet disorders (eg, polycythemia, sickle cell disease, throm-
on the advice of her physician and lay down. Symptomsbocytemia), inflammatory disease (eg, Bets disease), and
improved over several hours. connective tissue diseases (eg, systemic lupus) are the most

Five days later, she had a tonoclonic seizure, withessed bfrequent?-13 Additional causes of CVT include pregnancy, the
her husband. When she regained consciousness, her left aaerperium, oral contraceptives, coagulopathies (as in the 2
and leg were weak. She was taken to the hospital and had &ases reported in this article), head injury, and severe dehydra-
more grand mal seizures in the emergency ward. She was givdion 213
a loading dose of phenytoin and phenobarbitol. A lumbar The clinical presentation varies with the location and extent
puncture was negative for signs of infection or hemorrhage. Aof the sinuses involved. The most common signs of CVT are
head CT revealed blood in the subarachnoid space with headache, papilledema, focal motor or sensory deficits, and
hypodense area in the right hemisphere and increased frontgeizures:3.5.9.13-185everal patterns of clinical presentation have
temporal edema. An angiogram was negative. A head MRbeen defined and are presented in tabte324
showed a frontotemporal area of increased signal and edema.The clinical presentation may have acute, subacute, or
Systemic dexamethasone (Decadron) and mannitol werehronic phases depending on the site and extent of thrombosis
started. A head MRA was positive for thrombosis in the rightof dural sinuses and cortical veins. Thrombosis tends to occur
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Table 1: Retrospective Studies of CVT

Study Outcome Treated

Complete With
No. of Recovery Heparin Outcome in Heparin-
Study Patients % Complications % Treated Patients

Ameri and Bousser®? 110 77 17% with optic atrophy or hemiparesis 75 No worsening
Preter et al4 77 86 14% with optic trophy, seizures, focal hemispheric 80 Minimal sequelae

deficits, or neuropsychiatric disturbances
Bousser et al? 38 71 18% with hemiparesis, dsyphagia, blindness caused by 61 No worsening

optic atrophy, or brainstem signs
Partziguian et al” 9 89 11% with severe left hemiparesis and bradyphasia 44 Unclear

more frequently in dural sinuses than cerebral veins, and imlevelopment of grand mal seizure and hemiparesis. The stroke
most cases affects more than 1 sikus. symptoms occurred despite intravenous heparinization, and
In the article by Bousser et alonset was subacute in prompted direct endovascular thrombolysis of the SSS with
patients with an isolated sinus occlusion, as in SSS thrombosisirokinase. This treatment resulted in striking functional and
These patients presented more frequently with headache ameturologic improvement. Lupus anticoagulant positivity was
papilledema mimicking isolated intracranial hypertensionelucidated as the cause of the SSS thrombosis and life-long
than with focal signs. In contrast, onset of symptoms wasanticoagulation was initiated.
acute inthose who developed isolated thrombosis of cerebral The young woman in the second case presented in the
veins. These patients presented mainly with focal deficitshypercoaguable condition of pregnancy. Her symptoms pro-
seizures, or both. In the 2 cases presented here, the headagressed over a week from meningeal signs and left-sided weak-
and papilledema appeared to be caused by thrombosis of duraéss to dense left hemiplegia, confusion, and seizures. She was
sinuses. found to have 3 venous sinuses affected with evidence of
Thrombosis of dural sinuses can cause intracranial hypemonhemorrhagic right hemisphere infarct, and blood in the
tension by impairing absorption of CSF. This impairment oc-subarachnoid space. The patient was treated successfully with
curs when the absorption of CSF, via the arachnoid granulasystemic heparinization and had near complete resolution of
tions protruding into the sinus, becomes obstructed by nearbleft hemiparesis and improved cognition. She had protein S
thrombus within the sinus itself. If the sinus thrombus extendgleficiency, which is common in pregnancy and the puerpe-
backward into the tributary cerebral and cortical veins, theseium.” She recovered to independent levels in all areas of
may occlude and increase cerebral venous pressure. This mayobility with rehabilitation.
further result in hemorrhagic cortical infarction and subdural, These cases show the importance of recognizing stroke
subarachnoid, or intracerebral hemorrh&y&he classic ana- symptoms as potential indicators of CVT in young adults.
tomic presentation of CVT is bilateral, superior hemisphereBecause the clinical presentation, onset, and severity of CVT
hemorrhagic infarctions, caused by thrombosis of the SSS witkary, the diagnosis can be missed. Early intervention can halt
extension into its tributary cortical veiA8The seizure activity the progression of CVT, as seen in the first case with direct
and focal deficits in the 2 cases reported were most likelyinfusion of urokinase into the SSS, especially in patients re-
caused by the retrograde extension of the dural sinus thrombdgactory to heparinization. MRI is considered the gold standard
into the cortical veins with left frontal infarction occurring in for diagnosis of CVT, being superior to angiography because
the first case, and subarachnoid hemorrhage in the second casé.the direct visualization of the thrombosed dural sinuses.
The first case reported shows the classic evolution of SS®&nfortunately, urokinase has become unavailable in the United
thrombosis. The patient developed an initial subacute phasBtates since the first case occurred. The US Food and Drug
lasting 14 days, then progressed to an acute phase, with rapAtdministration halted manufacture of urokinase in November,

Table 2: Clinical Patterns of CVT

Localization of Thrombus Clinical Features Onset % of Cases

Superior sagittal, transverse, or  Intracranial hypertension Days to months or years 30%-40%
straight sinus
Diffuse headache
Vomiting
Papilledema
Abducens-nerve palsy
Cortical veins or arteries Focal deficits Minutes to days, especially in arterial clots, 50%—-60%
Motor or weeks to months
Sensory
Seizures
Cavernous sinus thrombosis Chemosis Days to weeks 10%-20%
Proptosis
Abducens nerve palsy
Painful ophthalmoplegia
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1998 because of an instance of reovirus contamination. Tissuevel patient who hopes to return to work and community
plasminogen activator is now used in place of urokinase.  activities.

Individualized treatment will depend on the underlying
cause, and may include supportive measures, antithrombotics, CONCLUSION
and thrombolytics, in that order. CVT is an unusual cause of stroke symptoms in young adults

The first published use of heparin for treatment of puerperahnd should be considered in the differential diagnosis of new
SSS was in 1942 by StansfigiTreatment with heparin since onset of headache, focal neurologic deficits, and seizures. In-
then has remained controversial for 2 reasons. First, the coursgstigations into the cause should include coagulopathy stud-
of CVT varies; it may lead to benign intracranial hypertensionies. The detection of a coagulation disorder would dictate
and require no intervention. Second, there is a risk of furthegpecific long-term clinical management strategies to prevent
bleeding into an already hemorrhagic infet@ti31621-2Hep-  future thrombotic episodes. Further clinical studies are war-
arin shows no thrombolytic activity, but is thought to prevent ranted to compare the effectiveness of different anticoagulant
the progression and extension of thrombus into adjacent veingreatments for long-term management.
It is usually initiated as soon as the diagnosis of CVT is A heightened awareness of CVT in young adults and its
established. The first randomized blinded study of weight-various modes of presentation will promote optimal medical
adjusted heparin verses placebo (10 patients in each group) fetre and functional outcomes. Rehabilitation clinicians need to
treatment of venous sinus thrombosis (VST) was terminatethe aware of the clinical patterns of neurologic deficits that
after 3 months because 8 of 10 heparin-treated patients, angtcurin CVT so that they can promptly identify and effectively
only 1 of 10 in the placebo group, had complete neurologictreat these problems with appropriate rehabilitation methodol-
recoveryz* In Einhaupl’s further retrospective stuéy14 of 27 ogies. Excellent functional recovery from CVT in young adults
patients who had VST and intracranial hemorrhage and wergs likely with early recognition and treatment of the underlying
treated with systemic heparin recovered completely. Althougltause, successful lysis of the clot, and prompt rehabilitation

controversy persists, most studies agree that heparin is the dragatment of residual functional and neurologic deficits.

of choice and mainstay of treatment for CVT, even in patients
with hemorrhagic infarct:3.6.9.13.14.17.19.20.2f[ost studies have

Acknowledgments: The authors thank In Sup Choi, MD, and

found complete or nearly complete recovery in more than 70%goshua A. Hirsch, MD, for providing the figures and legends.

of cases of CVT treated with systemic heparinizafi@a®.1517
Systemic heparin is usually continued until the patient shows 1
clinical improvement or stabilization, and then changed to

warfarin or enoxaparin, as in the earlier-mentioned cases. At2.

present, there are no controlled studies addressing the optimum

duration of anticoagulant treatment or studies comparing the3.

effectiveness of warfarin versus enoxaparin after hepariniza-
tion. Most studies agree with a 3-month course of anticoagu-
lation, with a longer duration in the presence of a coagulopa-
thy 321415 PE can be a fatal complication if CVT is not

diagnosed and treated early. In a literature review of 203
patients with intracranial venous thrombosis from 1942 to

1990, Diaz et & found 23 cases (11.3%) associated with PE. 6.

These had a mortality rate of 95.6%; the only patient who
survived was on anticoagulation treatment. Of interest, 2 of the
patients who died were on anticoagulatisn.

Treatment using recombinant tissue plasminogen activator
or urokinase intravenously or directly inserted into the throm-
bosed sinus is more controversial. These treatments were foung
in some studies to be dangerous because of greater hemor-

rhagic riski®¢ especially with pretreatment evidence of an in- 9,

farct2® but in other studies to be helpful by dissolving the

existing thrombus and correlating with good clinical recov- 10.

ery18.27-29|n cases of progressive neurologic dysfunction with
extensive dural sinus thrombosis despite adequate systemijc

heparin, as in case 1, most advocate local thrombolysis becaudé:

this can result in clot lysis and improve an otherwise poor,,
prognosis.
The cost to the patient of long-term anticoagulation can be a

factor in the clinical outcome of CVT, as it was in case 1 in 13.

which DVT and bilateral PE developed shortly after enoxapa-
rin was stopped. Studies are needed to compare the effective-
ness and cost of warfarin and low molecular weight hepari-

noids as long-term treatments. Until then, warfarin remains thé4-

first-line of treatment for CVT?

Rehabilitation treatment of CVT addresses the specific funcy
tional, neurologic, and cognitive deficits identified in the pa-
tient with the standard physical, occupational, and speech ther-
apy techniques. Neuropsychologic, driving, and vocationahe
rehabilitation assessment are important adjuncts for the high-

5.
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