
M any mutations of coagulation
factors predispose to venous
thromboembolism1. Patients

with the G 1691A mutation in the factor
V gene (factor V Leiden, FVL) present
with a 7 times greater likelihood of deep
venous thrombosis (DVT) over con-
trols2,3, particularly those with the idio-
pathic form4. Similarly the –uncombined–
G 20210 mutation in the prothrombin
gene increases the risk of DVT by 2.7 to
3.8 fold5,6.

Heterozygous carriers of both factor
V Leiden and the G20210A prothrombin
mutations are at higher risk of recurrent
DVT compared to patients who are het-
erozygous for factor V Leiden alone7. It is
estimated that double heterozygotes are
at thromboembolic risk 20 times greater
than the general population while the first
episode occurs at a younger age compared
with the single heterozygotes8. The combi-
nation of FVL and the G20210A pro-
thrombin mutation also increases the risk
of recurrent venous thrombosis9,10. Recur-

rent DVT increases the risk for pulmonary
embolism (PE), which may rarely result in
the development of chronic thromboem-
bolic pulmonary hypertension, especially
in cases of concurrent fibrinolysis abnor-
malities.

We report the case of a patient het-
erozygous for both factor V Leiden and
the G20210A prothrombin mutation who
developed chronic pulmonary hyperten-
sion as a result of recurrent pulmonary em-
bolism.

Case report

A 32-year-old man presented to our Hos-
pital with progressive dyspnea on exer-
tion. He had been in good state of health
until 12 months prior to admission when
he developed spontaneous left lower ex-
tremity DVT. A ventilation-perfusion
scan demonstrated multiple bilateral un-
matched perfusion defects consistent
with acute multiple pulmonary emboli.
He was treated with oral anticoagulation
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with acenocoumarol. ∏is INR remained therapeutic
(2.0-3.0) at routine monthly measurements.

Six months prior to admission the patient devel-
oped progressive dyspnea on exertion and mild sym-
metric lower extremity pitting edema. Echocardiog-
raphy revealed severe pulmonary hypertension with
an estimated pulmonary artery systolic pressure of
80 mmHg. A repeat ventilation-perfusion scan demon-
strated extension of the perfusion defects, consistent
with new pulmonary emboli.

A spiral computed tomogram of the chest and
the abdomen with intravenous contrast demonstrat-
ed mild chronic ground glass changes in the apices of
both lungs and multiple filling defects and narrowing
of both pulmonary arteries.

An attempt to lyse the pulmonary artery thrombi
with intravenous streptokinase did not improve the
pulmonary artery pressures. Because of the pul-
monary emboli recurrence in spite of adequate oral
anticoagulation therapy a filter was placed in the in-
ferior vena cava. During an investigation for hyper-
coagulable state the patient was found to be het-
erozygous for both factor V Leiden and the G20210A
prothrombin mutation. Examination for antiphos-
pholipid antibodies was negative. Factors C and S
could not be evaluated because the patient was al-
ready on oral anticoagulation therapy; homocysteine
was within normal limits. 

His past medical history was unremarkable ex-
cept for the deep venous thrombosis and the pul-
monary hypertension. Acenocoumarol was his only

medication. There was no family history of deep ve-
nous thrombosis or pulmonary embolism, however
the patient was an active smoker (one pack per day).

Physical examination was significant for a left
parasternal lift, a loud S2 and a third heart sound.
There was 2+ bilateral lower extremity pitting ede-
ma. Complete Blood Count and biochemistry were
normal. The INR was 3.1. Electrocardiography
demonstrated normal sinus rhythm with a heart rate
of 83, right ventricular hypertrophy, qR in V1 with
secondary ST - T wave changes, as well as biatrial hy-
pertrophy (Figure 1). Chest radiography showed car-
diomegaly and an increase in the size of the hila; the
peripheral pulmonary vasculature appeared normal.
On transthoracic echocardiography the right ventri-
cle was dilated and hypertrophic with an ejection
fraction of 30%. Systolic pulmonary artery pressure
was estimated at 80 mmHg. Paradoxic motion of the
interventricular septum and mild tricuspid regurgita-
tion were also present, whereas the left ventricle had
normal size and function. No intracardiac shunt was
present. A pulmonary angiogram was performed.
Pulmonary artery pressure was 81/19 mmHg, mean
pulmonary artery pressure was 50 mmHg, the car-
diac index was 1.9 liters/min/m2 and the pulmonary
vascular resistance was 11.8 Woods Units. Multiple
filling defects were seen in the branches of both pul-
monary arteries (Figure 2a, 2b), confirming the diag-
nosis of chronic thromboembolic pulmonary hyper-
tension. Seven months after the hospital admission
the patient underwent successful pulmonary throm-
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Figure 1. Patient electrocardiogram.



boendarterectomy (Figure 3), with subsequent sym-
ptomatic improvement on postoperative and 6
month examination.

Discussion

After initial acute PE it is probable that in over 99%
of patients lysis occurs, so that there is no significant
pulmonary vascular obstruction11. However if the
acute emboli are not lysed within 1 to 2 weeks, the
embolic material may become attached to the pul-
monary arterial wall leading to obstruction and
chronic pulmonary hypertension. The pathogenesis
of this unfavorable reaction has not been completely
explained. Recurrent embolic events, in situ throm-
bosis around areas of previous emboli, remodeling
of clot in large and medium-size vessels, or progres-
sive changes in the pulmonary microvasculature,
have been proposed as responsible mechanisms12.
Many patients with persistent pulmonary hyperten-
sion after the initial episode, do not show signs of re-
current thromboembolism. A hypercoagulable state
–as in our case– has been proposed as a risk factor.
Indeed, an increased prevalence of lupus anticoagu-
lant and deficiencies of protein C, S and antithrom-
bin III have been found in this patient population13.
The prevalence of at least one thrombophilic factor
has been reported up to 75%14. The pathogenetic
role of “newer” hypercoagulable factors such as fac-
tor V Leiden and the G20210A prothrombin muta-
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Figure 2a. Selective right pulmonary artery an-
giography. Filling defect at the origin of the
right middle lobar branch (arrow).

Figure 2b. Selective left pulmonary artery an-
giography. Upper lobar (arrow) and peripher-
al lower lobar branches occlusion.

tion has not been thoroughly elucidated. It seems
that FVL is not a strong predisposing factor for the
complication of pulmonary hypertension. Indeed,
FVL is found to be less frequent in patients with pul-
monary embolism than in patients with DVT only8.
Whether this event is a consequence of thrombus
characteristics or the low prevalence of proximal
DVT, which predisposes to PE remains unclear10,17-19.
The coexistence of G20210A prothrombin mutation
augments the hypercoagulable status in FVL pa-
tients resulting in thromboembolic complications, as

Figure 3. Surgical preparation. Segments of bilateral thom-
barterectomy and significant amount of intraluminal thrombus
are shown.



already mentioned. It is of interest that chronic throm-
boembolic pulmonary hypertension with this gene
combination has not previously reported.

The therapy of combined FVL and G20210A
prothrombin mutation patients is chronic anticoagu-
lation18. Thromboendarterectomy is the indicated
therapy when chronic thromboembolic hypertension
supervenes19,20. The inferior vena cava filter seems of
no value, but it contributes to the prevention of fur-
ther thromboembolism. 

Future studies are needed to clarify the role of
heterozygosity for both factor V Leiden and the
G20210A prothrombin mutation in the pathogenesis
of chronic thromboembolic pulmonary hypertension.
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