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Treating Triple Thrombus‑Pulmonary, Cardiac, and Cerebral: 
A Case Management with Calculated Conscience

Dear Sir,
A 23‑year‑old lady, presented to us with right‑sided weakness 
and global aphasia of 190 minutes duration. She had a history 
of cough, breathlessness, and orthopnea of one‑month 
duration. One day prior, she was diagnosed to have an 
extensive pulmonary artery and vein thrombus extending into 
the left atrium [Figure 1] by the cardiologist, yet to start any 
treatment. She also had polycystic ovarian syndrome and was 
on combined hormonal oral contraceptive agents (OCP) with 
Ethenyl Estradiol 0.03 mg and Levonorgestrel 0.15 mg for 
the last two months.

On examination, she was found to have tachycardia, normal 
blood pressure, normal cardiac examination. Neurologically, 
she had global aphasia, normal blood pressure, right 
hemianopia, right UMN facial palsy, and right hemiplegia. 
Her National Institute of Health Stroke Scale (NIHSS) was 
17. Computed tomography [Figure 2] showed Alberta Stroke 
Programme Early CT Score (ASPECTS score) of seven and 
CT angiography revealed left proximal MCA (M1) occlusion 
with good collaterals (Miteff‑ 3).

S h e  w a s  t r e a t e d  w i t h  i n j e c t i o n  Te n e c t e p l a s e 
0.20 mg/kg (17 mg) intravenous bolus after explaining the 

risk of systemic thromboembolism to parents and shifted to 
the Cath lab for angiography immediately. Digital Subtraction 
Angiography  (DSA) showed left M1 occlusion. Hence, 
thrombus aspiration was done using penumbra ACE 68 
catheter, achieving thrombolysis in cerebral infarction (TICI) 
score 2b recanalization in 70 minutes.

Detailed blood investigations revealed macrocytic 
anemia (hemoglobin‑8.2 g/dl), normal prothrombin time, 
normal lipid profile, normal electrocardiogram (ECG), low 
Vitamin B12 (86.72 umol/L) (normal: 197‑771 umol/L), 
elevated serum homocysteine (54.2 umol/L) (normal <15), 
normal folate (9.72 umol/L). Serology for autoimmune, 
HIV, syphilis, vasculitis, and procoagulant disorders 
were negative. Trans‑esophageal echocardiography and 
cardiac MRI  [Figure  1] done one day before, showed 
pulmonary thromboembolism  (pulmonary artery and 
vein) extending till left atrium and pulmonary artery 
hypertension (PAH).

Twenty‑four hours after the procedure, she was started on 
subcutaneous heparin  (5000 international units, once in 
6 hours), overlapped with acenocoumarol 1 mg per day, 
with a target prothrombin time‑international normalized 
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ratio (PT‑INR) of 2‑3. She improved over the next two days, 
from NIHSS 17 to 2, with persistent mild facial weakness 
and dysarthria. During her last visit at 3 months of her ictus 
modified Rankin Score (mRS) was 0.

Discussion

Our patient presented with right hemiplegia and global 
aphasia on a background of thrombosis in the pulmonary 
artery and vein extending till the left atrium. Since she was 
in the window period of AIS, the option of IVT followed 
by EVT with calculated risk was attempted after consenting 
from the relatives. Probably OC pills, macrocytic anemia, 
vitamin B12 deficiency, and hyperhomocystenemia were 
the triggers for triple thrombus as the other procoagulant 
workup was negative. To our knowledge, this is the first 
case in literature with pulmonary vasculature and left atrial 
thrombus with M1 occlusion who underwent IVT followed 
by EVT and improved completely without any complications. 
At presentation, we had the option of directly going for 
EVT. But we decided to go ahead with IVT (Tenecteplase) 
followed by EVT for the following reasons: 1. As per the 
guidelines, IVT is recommended first before EVT if the 
patient is eligible for the former, 2. Technical difficulties in 
EVT may cause recanalization difficult and the time window 
for IVT may be over by that time, 3. Complications due to 
anesthesia during EVT may occur since she has cardiac and 
pulmonary vascular thrombi.[1] In our patient, tenecteplase 
was chosen over alteplase since: it is less expensive, more 
fibrin specific, can be given stat without causing delay in 
EVT.[1]

It is estimated that around 3.6% of patients with ischemic 
stroke have cardiac thrombus, and transesophageal 
echocardiography  (TEE) may increase the yield of visible 
cardiac thrombus.[2] The role of IVT in acute ischemic stroke 
for patients with LA thrombus is not defined clearly. Prior case 
reports showed varied results. Few reports are there which 
conclude that IVT is safe in the cardiac thrombus. In a case 
series studied during 2001, five patients of acute ischemic 
stroke with known cardiac thrombus were given IVT. Two 
patients improved completely within three months, two had a 
moderate outcome, one had a late recurrent cerebral embolism 
and died. None of them had early ischemic or hemorrhagic 
complications.[2]

We had apprehensions about giving IVT for the following 
reasons. The tPA (tissue plasminogen activator) can cause 
hemorrhagic (more common 6.4%) as well as thrombotic 
complications  (Early Recurrent Ischemic Stroke). It can 
activate coagulation cascade by stimulating plasminogen 
activator inhibitor  (PAI) and increasing thrombin.[3] It 
takes 20 minutes for the IVT dose to reduce to 6.25% in 
circulation. But it takes 24 hours for fibrinogen levels 
to reach 80% of its normal range. Hence early recurrent 
ischemic stroke can occur within the first few hours of 
infusion, and hemorrhagic complications can occur as late 

as 24 hours after infusion.[3] The IVT done for pulmonary 
thrombosis can lead to cerebral embolization.[4] It can cause 
hypercoagulability and lead to new thrombus in the left 
ventricle.[3] The patient may develop right MCA occlusion 
after treating with tPA for left MCA occlusion.[5] The close 
differential for LA clot is LA myxoma in which literature 
is sparse and guidelines are unclear. Few reports claim 
that it is safe.[6,7] In LA myxoma causing embolic infarct, 
thrombolysis may lead to hemorrhagic infarction.[8] After 
a stroke, pulmonary embolism can occur rarely, which is 
usually a complication of deep venous thrombosis (DVT) of 
legs. The frequency of pulmonary embolism till 30 days of 
stroke is 0.78%. However, the co‑occurrence of pulmonary 
thrombosis and cerebral thrombosis at same time is 
rare.[9] Prior history of deep venous thrombosis, cancer, 
pulmonary embolism are the chief risk factors. If a patient 
has pulmonary thrombosis and ischemic stroke at the same 
time, anti‑coagulants can be started according to the size 
of infarct and severity of stroke within 4‑14  days.[10] In 
acute pulmonary thrombosis, management depends on the 
hemodynamic condition of the patient and catheter/surgical 
embolectomy, or IVT is advised. In a patient with In stable 
patients and in sub‑acute thrombosis, anticoagulants are 
the treatment of choice. She was continued on the oral 
anticoagulants for her condition.

A thorough search for the cause of the procoagulant state was 
done. Hormonal contraceptive agents are known to increase 
pro‑coagulant factors (fibrinogen, factor VII and VIII), reduce 
anti‑thrombin III levels, and cause acquired APC resistance 
leading to extensive arterial and venous thrombosis.[11] 
Hyperhomocysteinemia is also associated with increased 

Figure  1:  (a and b) Computed Tomography Angiography  (CTA) axial 
and coronal sections reveal left pulmonary ar tery thrombus  (white 
arrow). (c) Magnetic resonance imaging (MRI) heart, T2 sequence shows 
left pulmonary artery thrombosis.  (d) MRI heart, T2 shows left atrial 
thrombus (arrow) and pulmonary vein thrombus (arrow head)
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risk of both arterial and venous thrombosis. Probably OC 
pills, B12 deficiency anemia, and Hyperhomocystenemia 
have triggered the procoagulant state in our patient. The 
treatment recommended is anticoagulation and vitamin B12, 
folate, and pyridoxine replacement. To our knowledge, this 
is the first case reported in the literature with triple thrombus 
and managed successfully with IVT, EVT followed by 
anti‑coagulants. In our patient we consciously thought and 
discussed with relatives and treated her with IVT, EVT 
followed by anticoagulation. We need to balance available 
resources with current knowledge and manage such cases 
with a calculated conscience.
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Recurrent Posterior Circulation Stroke as An Initial 
Manifestation of Atlantoaxial Dislocation in a Child

Sir,

Childhood stroke usually occurs as a result of arterial 
ischemic strokes affecting around 1.6 per 1,00,000 
children every year[1] and about 15%–22% of them involve 
posterior circulation. Causes of childhood ischemic 
stroke especially involving the posterior circulation are of 
different etiology compared to those in adults and include 
search for craniovertebral junction  (CVJ) anomalies and 
vertebral artery dissection. CVJ anomalies usually present 
in the second or third decades of life[2] with a classical 
neurological involvement and there have been many case 
reports of CVJ anomaly leading to posterior circulation 
stroke[3] but the presentation of CVJ anomaly with a recurrent 
posterior circulation stroke is rare. We present here a case of 
15‑year‑old boy with recurrent posterior circulation strokes 
secondary to atlantoaxial dislocation (AAD).

A 15‑year‑old boy presented with recurrent vertigo 
and vomiting in 2017 which lasted for a week. He was 
initially seen in an outpatient clinic and was prescribed 
antihistaminics considering the possibility of peripheral 
vertigo. His symptoms improved almost completely 
with only supportive treatment. Following this, he had 
recurrent intermittent episodes of vertigo. However, 20 
months later he had an episode of vertigo, vomiting, 
and imbalance and eventually developed complete 
loss of consciousness. He improved with conservative 
management. During his second hospital admission, he 
developed unconsciousness with weakness of all four 
limbs  (0/5 power). Given his recurrent neurological 
symptoms, a possibility of demyelination was considered 
and was treated with steroids. Though his sensorium 
improved over a period of next 10  days, he continued 
to have quadriparesis with only minimum gain in 
strength. He was referred to our center  (third hospital 
admission) for a diagnostic review. He was admitted 
in our center, conscious, and well oriented. His motor 
system examination showed spasticity in all four limbs 

with brisk reflexes. Rt upper extremity power was 1/5, 
right lower extremity 3/5, left upper and lower extremity 
4/5 with extensor plantar responses. On examination, he 
had a short neck with neck‑height ratio of 1:10.5. Rest 
of the cranial nerve examination was normal.

Based on history and examination, we suspected posterior 
circulation stroke. Work up for vasculitis, sickle cell disease, 
and cardiac abnormalities was negative. His MRI brain (2017) 
Figure 2 showed acute infarcts in right thalamus, cerebellar 
hemispheres, and pons. His MRI brain showed bilateral pontine 
and thalamic infarcts with nonvisualization of both vertebral 
arteries  (VA). His CT Brain  [Figure  1] revealed persistent 
ossiculum terminale with midline integration defect of the 
basal odontoid.

Posterior circulation stroke  (PCS) comprises infarction 
occurring in brain regions perfused by vertebral arteries 
which includes cerebellum, thalamus, brainstem, and 
occipital lobes. In children, PCS may have only brief 
or minor brainstem symptoms such as ataxia, vomiting, 
vertigo or may even lead to impaired consciousness which 
is what happened in our case. The risk factors, treatment 
options as well as underlying mechanisms of pediatric 
stroke are remarkably different from those in adults. Most 
common cause of posterior circulation strokes in children 
is vertebral arterial dissection which accounts for about 
half of all PCSs.[4]

Atlantoaxial dislocation, which is the most common anomaly 
especially in Indian population, may give rise to PCS.[5‑8] 
Other CVJ anomalies causing PCS include odontoid aplasia, 
basilar invagination, occipitalization of the atlas, Klippel‑Feil 
anomaly, and anomalous osseous process of the occipital 
bone projecting to the posterior arch of the atlas.[9] AAD 
refers to a loss of stable articulation between first and the 
second cervical vertebra. This instability predisposes VA to 
repeated undue compression and stretching leading to intimal 
damage or dissection that in turn giving rise to thrombosis 
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