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Introduction

Myeloproliferative disorders, such as polycythaemia vera and 
essential thrombocytopenia, involve multipotent hematopoietic 
progenitor cell which causes in general an increased red cell, 
granulocytes, and platelets, most significantly erythrocytosis 
in polycythaemia vera. The occurrence of  myocardial 
infarction and splenic infarcts in myeloproliferative disease 
is mostly attributed to thrombosis due to hyperviscosity and 
thrombocytosis. Although venous thromboembolism is common 
in polycythaemia vera patients, arterial ischaemic complication 
can also occur in 24 to 43% of  these patients, particularly with 
those having cardiovascular risk factors (such as smoking).

Case Report 1

A 38‑year‑old male with no previous comorbidities and 
addictions presented to our Emergency Department with 
retrosternal chest pain for the last 24 h. The pain was squeezing 
in character, retrosternal, radiating to the left shoulder, associated 
with diaphoresis, and a feeling of  impending doom. There was 

no history of  cough with expectoration, fever, or palpitations. 
He had no prior comorbidities and addictions. He denied any 
history of  recreational drugs prior to the episode and did not 
have any family history of  cardiac disease.

On physical examination, he looked plethoric with conjunctival 
congestion. His temperature was 98.7 F, pulse 88/min (regular), 
blood pressure  (BP) 140/80 mmHg, respiratory rate 18/min, 
and saturation in room air 99%. Systemic examination was 
unremarkable and all the peripheral pulses were equally palpable.

The ECG on admission [Figure 1] showed a biphasic T wave 
in leads V2 to V5, cardiac troponins, and creatine kinase—MB 
isoenzyme, however, was negative, so a provisional diagnosis 
of  acute coronary syndrome—unstable angina was made. 
Two‑dimensional  (2D) echocardiography showed an ejection 
fraction (EF) of  55% with no regional wall abnormalities. CT 
Coronary angiography [Figure 2] showed 70% occlusion of  left 
anterior descending (LAD). The patient was medically managed 
with antiplatelets, statins, and anticoagulation.

Laboratory investigations were as follows: total leucocyte count 
18,300; neutrophils 80%; lymphocytes 17%; Hb 20.4  g/L 
(118–148 g/L); haematocrit 70% MCV 91 FL (82–98 FL); and 
platelets 8.5 lakhs. Her coagulation profile, renal function test, 
lipid profile, liver function test, and electrolytes were all within 
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normal range. Blood culture and urine culture were sterile and 
serum procalcitonin was negative.

There were no risk factors present in our patient to develop 
ACS, only positive finding on CBC was polycythaemia. Serum 
erythropoietin levels were ordered which came out to be 
inappropriately normal, so JAK 2V617F mutation was done 
which came out to be POSITIVE  [Figure  3]. Bone marrow 
aspiration and biopsy revealed trilineage hyperplasia. The final 
diagnosis of  ACS—unstable angina secondary to polycythaemia 
vera was made based on clinical and laboratory investigations. 
The patient was started on hydroxyurea along with antiplatelet 
drugs, and anticoagulation received two phlebotomies during the 
hospital stay and was discharged to follow up with a repeat CBC.

Case Report 2

A 45‑year‑old female diagnosed hypertensive and hypothyroid for 
the last three years on medication presented to our emergency 
with complaints of  pain abdomen for two months which was 
insidious in onset, localised to the left hypochondrium dull and 
aching in nature, nonradiating decreased on rest, associated with 
nonprogressive abdominal distention. There was a history of  
one episode of  jaundice six months back, for which she took 
over‑the‑counter medications and it resolved in 10–15 days. No 
h/o blood transfusion, fever, vomiting, loose stool, hematemesis, 
bleeding from any site, melena, burning micturition, decreased 
urine output, shortness of  breath, or cough was observed.

On the examination, she looked plethoric, with a temperature 
of  98°F, blood pressure of  130/70 mmHg with a pulse rate 
of  90/min (regular), and 99% oxygen saturation on room air. 
On systemic examination, per abdomen was distended with 
tenderness in the left hypochondrium with a palpable spleen 4cm 
below the left costal margin, shifting dullness was absent. The rest 
of  the systemic examination was unremarkable. Ultrasonography 
of  the abdomen showed splenomegaly with signs of  portal 
hypertension with a 116cc heterogeneous area in the spleen (? 
evolving abscess? or infarct). The patient was initially managed 
with intravenous antibiotics considering a diagnosis of  splenic 
abscess.

On admission, investigation of  the patient was as follows: total 
leucocyte counts 22,000; neutrophils 90%, 10% lymphocyte; Hb 
16.1g/L (11.8–14.8g/l); platelets 5.4 lakhs, haematocrit −56% 
MCV‑78.7 FL (82–98 FL). Peripheral smear did not show any 
atypical cells/blasts. Her coagulation profile, renal function, liver 
function test, liver function test, and electrolytes were within 
normal range. The patient’s blood culture and urine culture 
were sterile with negative serum procalcitonin and normal CRP.

Contrast enhanced CT abdomen [Figure 4] showed splenomegaly 
with an irregular nonechoing area in the upper pole of  the 
spleen and a smaller area of  hypoattenuation without contrast 
enhancement in the lower pole of  the spleen is suggestive of  a 
splenic infarct. It also revealed portal venous thrombosis with 
multiple venous collaterals. As the complete blood count of  
the patient showed high TLC, HB, and platelets despite having 
portal hypertension, suspicion of  myeloproliferative disorder 
being the underlying aetiology of  portal vein thrombosis was 
considered. After ruling out relative polycythaemia by hydration 
and arterial blood gas, the analysis did not show that hypoxemia 
serum erythropoietin levels were ordered which came out to 
be inappropriately normal. Bone marrow aspiration and biopsy 
showed trilineage hyperplasia with no blasts, atypical cells, or 
granuloma. JAK 2V617F mutation also came POSITIVE.

The final diagnosis of  portal vein thrombosis secondary to 
polycythaemia vera was made based on clinical and laboratory 
investigation. The patient was started on low‑dose ecosprin and 
systemic anticoagulation and discharged to follow up in the 
outpatient department with CBC and INR reports.

Discussion

Polycythaemia vera is a chronic myeloproliferative disease 
associated with abnormal clonal proliferation of  pluripotent 
stem cell, leading to increased red cell, haematocrit, leucocytosis, 
and thrombocytosis. Splenomegaly and bone marrow fibrosis 
are also observed in some stages of  polycythaemia.[1] Patients 

Figure 1: ECG on admission showed a biphasic T wave in leads V2 
to V5

Figure 2: CT Coronary angiography showing 70% occlusion of the left 
anterior descending artery
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with the myeloproliferative disorder are very prone to venous 
and arterial thrombosis.[2] Thrombotic complications are more 
common with polycythaemia vera than essential thrombocytosis. 
It is believed that an increase in red cell mass and hyperviscosity 
are more important factors than an increased platelet count.[3,4]

Diagnosis of  polycythaemia is made by using the World Health 
Organization (WHO) criteria Major criteria: (A) haemoglobin and 
gt; 16.5 g/dL in men or 16 g/dL in women or other evidence 
of  increased red cell mass. (B) The presence of  JAK2 V617F 
mutation or other functionally similar mutation (like JAK2 exon 
12 mutation).  (C) Bone marrow biopsy showing panmyelosis. 
Minor criteria: Serum erythropoietin level below the reference 
range for normal.[5]

Hyperviscosity and increased red cell mass can lead to the 
development of  many complication like stroke, endothelial 
dysfunction, hypertension, and myocardial infarction. Thrombotic 
complications are more prevalent in polycythaemia vera affecting 
such that in 14% of  cases thrombotic event precedes the 
diagnosis.[4] As in our study also both the patients presented to 
the hospital after a thrombotic complication. In this disease, 

arterial thrombosis is more common in comparison with venous 
thrombosis. Venous thrombosis is more prevalent in the brain 
and abdominal cavity and is more common in women[4,6] as seen 
in our second case. Bleeding may arise due to vascular stasis and 
thrombocytosis and is often the cause of  mortality.

Splenic infarct occurs rarely due to thrombosis and lacks 
the signs such as abdominal pain, fever, and tachycardia. 
Radiologically splenic infarct in polycythaemia presents as a 
peripherally located, hypo‑attenuated, and wedge‑shaped lesion. 
In some cases, it can be seen as a massive lesion on a CT scan 
of  the abdomen.[7]

However, our first patient is diagnosed with myocardial infarction 
due to primary polycythaemia at a very young age. A similar case 
was also reported by A. Nahler et al.[8] in which 22‑year‑old male 
patient found to have myocardial infarction as initial presentation 
polycythaemia. In a study by B.

Cengiz et al.[9] on 11 consecutive patients with the diagnosis of  
myeloproliferative syndrome who had acute coronary syndrome 
at a very young age, most of  them were found positive for 
JAK2mutation. Ten patients were found to have anterior MI 
and one had inferior MI. Treatment involved low‑dose aspirin 
and phlebotomy. In the first case with left anterior descending 
artery occlusion, hydroxyurea was administered. The European 
collaboration on low‑dose aspirin in polycythaemia vera (ECLAP) 
has been reported to be highly effective in preventing thrombosis 
as it results in a 60% reduction of  nonfatal myocardial ischemia, 
nonfatal stroke, and death from cardiovascular complications.[10,11] 
Also in a retrospective analysis by Posfai et al.,[12] 14 MI events 
were seen in 263 patients of  myeloproliferative disease. 71.4% 
of  MI complication was found to occur within 12 months of  
diagnosis of  myeloproliferative disease.

Abdalla et  al.[13] and Qusay Abdoh et  al.[14] reported splenic 
infarct secondary to polycythaemia vera similar to our case 
of  portal vein thrombosis with splenic infarct secondary to 
polycythaemia vera.

Figure 3: PCR showing JAK 2V617F mutation sequence (mutant: 296 bp) in the patient sample similar to positive control suggestive of positive 
mutation in the patient

Figure 4: CECT Abdomen of the patient shown to have splenomegaly 
with irregular nonechoing area in the upper pole of the spleen (upright 
arrow). A smaller area of hypoattenuation without contrast enhancement 
in the lower pole of the spleen is suggestive of a splenic infarct, also 
portal venous thrombosis with multiple venous collaterals (downward 
arrow)
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Polycythaemia vera is a neglected risk factor and should be 
suspected in young patients and patients with thrombosis of  
unusual sites. What mind does not know eyes can’t see!

Conclusion

1.	 Polycythaemia vera is a common neglected risk factor that can 
present thrombotic complications and treating the underlying 
disorder can lead to decrease complications.

2.	 Hypercoagulable states should be ruled in young patients 
who present with ACS and thrombosis at unusual sites in 
the absence of  other risk factors.
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