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ABSTRACT

Right atrial thrombi may develop within the right atrium or may have peripheral venous origins
that, on their way to the final destination site lodge in, right atrium. Right atrial thrombosis is
classified as two type: A (mobile, thin) and B (non mobile and attached to atrial wall) that they
are probably of cardiac origin due to local pathology, indwelling catheter, atrial fibrillation, stasis,
rheumatological or hematological disease like protein C or S deficiency. Protein C deficiency has
been reported to be a risk factor for thrombosis in multiple organs as a result of inactivation
of factor of Va. We describe a case of a huge right atrial thrombus with cerebral sagittal
sinus thrombosis, in a protein C-S deficient patient, in which right atrial clot was successfully
removed surgically and sagittal vein treated conservatively with full recovery of his central
neurologic symptom. Magnetic Resonance Imaging demonstrated thrombosis in those regions.
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INTRODUCTION

Protein C-S deficiency is genetic traits predisposing
to the formation of thrombosis in venous system.! It
was originally thought that protein C deficiency might
actually predispose to thrombosis, possibly as the result
of deficient activation of fibrinolysis but protein C relates
to multiple processes involving anticoagulation, system.
Sagittal sinus thrombosis can be caused by a wide range
of etiologies, including hypercoagulable disorders, such
as factor V Leiden mutation, presence of anticardiolipin
antibody, antithrombin gene mutation, polycythemia
and protein C-S deficiency and hypercysteinemia.?
This report a protein C-S deficient patient who had
concomitant a right atrial giant thrombus with sagittal
sinus thrombosis.

CASE REPORT

A 26-year-old man was referred to our hospital with a
2-week history of dyspnea, sever occipital headache,
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ear complaint and nausea without focal neurological
abnormalities and seizures. On admission, physical
examination revealed a heart rate of 110 per minute,
regular; blood pressure of 120/70 mmHg; and respiratory
rate of 20 per minute. On cardiac auscultation, a
normal first heart sound without murmur and diastolic
rumble was audible at the apex. An electrocardiogram
demonstrated sinus tachycardia. Complete blood count
and blood biochemistry were within normal limits,
except for prolonged erythrocyte sedimentation and
a reduced protein C and S level. The protein C level
was 45% (normal >70%) and protein S level was
55% (normal 65%) There are no abnormal values of
antithrombin I, lupus anticoagulant, and anticardiolipin
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antibodies, HLA-B5, HLA-B27, anti-nuclear antibody
and rheumatoid factor were negative. Ophthalmological
examination showed no significant finding. A
transthoracic two-dimensional echocardiogram of the
right atrium demonstrated a giant thrombus with a fixed
clot in the apical four-chamber view (Figure 1).
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Figure 1. Transthoracic two-dimensional echocardio-
gram of the right atrium showing a huge thrombus

with fixed clot.

The diameters of thrombus were measured as 4.05
x 4.15 cm. Pathologic examination of the atrial mass
revealed an organized thrombus. The right atrium was
not dilated and tricuspid valve was normal without
regurgitation or stenosis. There was also a small amount
of pericardial fluid collection. Brain C-T scan and MRI
revealed sagittal venous system thrombosis (Figure 2).
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Figure 2. Sagittal gadolinium-enhanced T1-weighted
image shows extensive filling defects in superior sag-
ittal sinus.

In our knowledge, this is the first reported case of right
atrial thrombosis associated with protein C-S deficiency
and sagittal sinus thrombosis. Cardiopulmonary bypass
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was instituted by standard ascending aorta and
bicavalcannulation with moderate systemic hypothermia.
Through a right atriotomy, an old and huge thrombus
was found to fill within appendage of the right atrium
and continued to Inferior venacava (IVC) orifice that
was removed successfully. There was no any structural
abnormally in right atrium, Ebstien disease or atrial
fibrillation or atrial septal defect. Postoperative course
was satisfactory. Postoperative oral anticoagulation
therapy was started with warfarin sodium, with a target
international normalized ratio of thrombo test between
2 and 2.5. An antiplatelet regimen of Clopidogrel (75
mg per day) was added (Figure 3). He was discharged
on the 10th postoperative day.

Figure 3. Coronal gadolinium enhanced T1-weighted
image represents thrombosis of superior sagittal si-
nus. Note filling defect of thrombus, giving rise to
empty delta sign.

DISCUSSION

Virchow identified hyper coagulability as a predisposing
factor for thrombosis over 140 years ago, but until
recently an abnormality affecting coagulation could be
pinpointed in only a small minority of patients with
thrombosis.? Marar described that Protein C is the
central component of a major antithrombotic regulatory
system with both anticoagulant and profibrinolytic
properties. It inactivates factors Va and Vllla. Protein S
is as a cofactor for these actions of Protein C. Protein C
and Protein S deficiencies are genetic traits predisposing
to the formation of venous clots.® The hereditary protein
C-S deficiency is a group of inherited conditions that
predispose to thrombosis. Protein C-deficient patients
usually develop venous thrombotic complications
between the ages of 15 and 40 years with a high
incidence of deep venous thrombosis and pulmonary
embolism.* In patients with protein C deficiency,
thrombosis can also occur in the peripheral venous
system, brain, retinal, mesenteric, renal veins and the
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inferior vena cava and portal vein.® Most hereditary
thrombotic lesions of protein C deficiency appear to
develop spontaneously; or associated with trauma,
surgery or pregnancy. Acquired Protein C and S
deficiencies with consumption of protein C occurred in
patients with deep venous thrombosis, pulmonary
embolism, disseminated
coagulopathy, post-operative state, severe liver disease,
malignancy, infection, hemolytic-uremic syndrome,
adult respiratory distress syndrome and vitamin K,
primary myloproliferative disease, antiphospholipid
antibody, paroxysmal nocturnal hemoglinopathy,
contraceptive, childbirth, and hypercystinemia.5®
Modestly elevated levels of plasma homocysteine,
which are in part genetically determined, have also
recently been associated with an increased risk for
venous thromboembolism. Van Der Meer described that
however heritable deficiencies of the endogenous
anticoagulants protein C, protein S, and antithrombin
have been recognized for decades but they are
uncommon, even in patients with familial thrombosis.'™®
Dahlback discovered the resistance to activated protein
C in 1993." Bertina described that this abnormality,
caused by a point mutation in the factor V gene,'? that
is much more common than all previously recognized
forms of heritable thrombophilia, combined. Protein C is
an endogenous anticoagulant protein that, in its
activated form, cleaves and inactivates the activated
forms of factors V and VIIl. The molecular defect
responsible for activated protein C resistance was soon
identified by investigators from Leiden, the Netherlands
as a single point mutation in the factor V gene.' This
missense mutation causes an arginine to glutamine
substitution in one of the protein’s cleavage sites and
renders activated factor V relatively resistant to
cleavage, and thus inactivation, by activated protein C.
This single genotype, factor V Leiden, accounts for the
phenotype of activated protein c resistance in nearly all
cases.' Allaart revealed that it is the most common
cause of heritable thrombophilia. Heterozygous protein
C-S deficiency has been associated with DVT,
pulmonary thromboembolism, superficial venous
thrombophlebitis and, rarely, arterial thrombosis. Some
protein C-S  deficient  heterozygotes
asymptomatic.'® Prevalence of protein C antigen levels
in adults in Miletich study was of 1:200 to 1:300."¢In
contrast, protein C-S deficient patients who have had
a thromboembolic event have a comparatively greater
risk for thrombosis, as do their family members.'® Allaart
showed that by the age of 45 year, the heterozygous
family members of a symptomatic patient with
heterozygous protein C deficiency have a 50% chance
of having thromboembolism."® With half of these events
associated with situations of increased clinical risk.
Factor V Leiden deficiency has a high prevalence among
symptomatic protein C deficient persons, and individuals

acute intravascular

remain
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who are heterozygous for both conditions have a more
than two fold risk of thrombosis. Protein S is a cofactor
for activated protein C.'” The prevalence of protein C- S
deficiency in a large sample of unselected subjects has
not been determined. Isolated cerebral venous
thrombosis with protein C-S deficiency was reported
inHIV, thyroid crisis, high altitude, presence of
procoagulent factor, intra cranial hypertension,
malignant brain edema, head injury, inflammatory bowel
disease, typhoid fever, Henoch-Schonleinpurpura,
uterine fibroma and, burn and iron deficiency anemia.8-3¢
The most of these patients after admission demonstrated
generalized or local or subtle convulsions, stupor,
hemiplegia, ear complaint, vomiting, headache. Cerebral
angiography appeared to demonstrate complete
obstruction of the superior sagittal sinus with congestion
of venous flow in the cortical veins. Ulcerative colitis
has been reported to show hyper coagulation, leading
to deep vein thrombosis within the body which
sometimes causes pulmonary infarction; however,
occurrence of venous thrombosis in the intracranial
veins and sinus is rare. In, thyrotoxicosis trigger was
most likely thyroid crisis, suggesting that thyrotoxicosis,
probably through hypercoagulability, may be a
predisposing factor for the development of sagittal
venous thrombosis. Bruhnin a case report described
association between essential thrombocythemia and
sagittal sinus thrombosis in non deficient protein C
patient. These two previous cases were not associated
with others organ thrombosis.?'
Bruhn reported that in patients with a coagulation
disorder, the overall incidenceof a thromboembolic
event is increased when compared with thenormal
population. The risk was reported to be eightfold
inpatients with antithrombin deficiency, sevenfold in
patientswith protein C deficiency, nine fold in patients
with proteinS deficiency, and twofold in patients with
activated proteinC resistance.®’ In Halbmayer study,
Surgery and immobilization increased risk and trigger
the occurrence of thromboembolicevents in otherwise
healthy persons with thrombophilic diathesis.? Indeed,
Lodi showed that in patients with a thrombophilic
diathesis, a predisposingfactor was reported to be
present at the time of the thromboembolicevent in 50%
of cases.?® Ratnoff described thromboembolicevents in
patients with protein c deficiency incardiac surgery that
include deep venous thrombosis, pulmonary embolism,
graft occlusion, coagulation of the extracorporeal
circuit,and others. Cardiac surgery for cardiac thrombi
in conjunction withprotein C deficiency has been
reported, but there is no surgicalreport of combined
right atrial thrombus and sagittal venous thrombosis in
a patient with protein C deficiency.®* Although a right
atrial thrombus is usually coexistent with right atrial
pathology and atrial fibrillation, other possible causes of
thrombosissuch as systemic thrombogenic disease and
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coagulation disorder should be explored, especially in a
patient with a huge atrial clot. Right atrial thrombus
suggests that we should explore other possible causes
of thrombosis suchas protein C deficiency. In a patient
with protein C deficiency, appropriate anticoagulation
therapy should be taken for prevention of the recurrence
of thrombosis postoperatively. There is no clear
consensus of the preferred treatment option for right
atrial clot. Factors that have been considered include,
type of clot, extent, size, shape, coexisting pulmonary
emboli, and cardiopulmonary reserve. In general,
patients with right atrial thrombosis who present with
pulmonary emboli, or instability of hemodynamic,
seems to better with thrombolytic therapy.®® As in
patients with long, thin and snake like clot had high
early mortality and have poor prognosis. The presence
of huge right atrium clot without emboli need for rapid
diagnosis and emergency operation. Thrombolytic
therapies in these patients is efficient but expose the
patient to risk of migration of intra atrial clot with
occasionally deleterious evolution. In our patient, the
diagnosis was delayed because of atypical presentation
of symptoms and headache localized to occipital and
mastoid area and because it was assumed that it was a
case of acute mastoiditis. It is evident that headache as
a symptom of serious intracranial events can mimic ear
pathology. Therefore, the rare and potentially fatal
cranial complications can easily be misdiagnosed,
particularly in patient with fever and severe headache in
mastoidal area. A typical presentation of symptoms,
related to cerebral veins thrombosis include progressive
positional headache often accompanied with other
neurological signs and symptoms, such as vomiting,
dysphasia,  stupor, mental  disturbance, poor
coordination, weakness of the limbs, loss or disturbance
of focal sensation, impairment or loss of speech,
consciousness disturbance, clinical manifestations of
cerebral herniation, and deep coma with cardiac arrest

in the worst case. Treatment with heparin is the first
choice upon confirmation of sagittal vein thrombosis,
even in the presence of small intracerebral
hemorrhage.3¢%” The clinical importance of the sagittal
vein thrombosis is the difficulty in making the diagnosis
based on the initial clinical and neuro-imaging findings.
Clinicians should be aware of this differential diagnosis
in a particular patient who has risk factors for venous
thrombosis presenting with ear compliant, vestibular
symptoms, headache. A  brain Computerised
Tomography (CT) should be the initial diagnostic
resource that would prompt MRI assessment in cases
highly suggestive of isolated vein thrombosis of the
posterior fossa. In ideal grounds, a venography (either
venous CT or MRI) should be confirmatory. This form of
thrombosis is a differential diagnosis of presumptive
rapidly growing cerebellar neoplasms, because they can
also have an acute or subacute presentation with a
mass effect, perilegional edema, intratumoral bleeding,
and compression of the fourth ventricle.3%42

Pathologic examination of the atrial mass revealed an
organized thrombus. Results of the patient’s laboratory
tests for possible hypercoagulability showed a protein
C deficiency (47% of normal activity). Warfarin was
prescribed to treat the hypercoagulability. At four
month follow-up, an echocardiogram showed no
evidence of recurrent clot in the patient’s right atrium,
or headache or neurologic sign and symptom and the
patient’s protein C levels had not normalized; therefore,
the warfarin was continued.
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