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Case Report
Massive Pulmonary Embolism and Ulcerative
Colitis
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We describe the case of a patient with ulcerative colitis who suffered a pulmonary embolism that caused
shock. Despite the high risk of haemorrhagic complications given the underlying disease, thrombolytic treatment was administered with a good result. Deep vein thrombosis in the lower limbs and pulmonary embolism are the most common thromboembolic phenomena in patients with inflammatory bowel disease. The
inflammatory and thrombotic processes are connected, creating a vicious circle. Inflammatory bowel disease predisposes to thromboembolic episodes, while thrombosis, if not the initial cause, is at least implicated in maintaining the inflammatory process in ulcerative colitis and Crohn’s disease.
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hromboembolic complications of
inflammatory bowel disease (IBD),
of ulcerative colitis, and of Crohn’s
disease were first described in 1936.1 Deep
vein thrombosis of the lower limbs and pulmonary embolism are the most common
thromboembolic phenomena seen in patients with IBD.2 However, cases have been
reported of thrombosis in other veins and
arteries, particularly venous thromboses,3 as
well as cases of thrombophlebitis migrans.4
On the other hand, it has been suggested
that thrombosis and ischaemia are involved
in the pathogenesis of both ulcerative colitis
and Crohn’s disease. The inflammatory and
thrombotic processes are connected, creating a vicious circle whose pathophysiological mechanism is unclear. IBD predisposes
to thromboembolic episodes, while thrombosis, if not the initial cause, is at least implicated in maintaining the inflammatory
process in IBD.5-7
Case presentation
A man aged 43 years came to our department because of dyspnoea on effort that had
progressively worsened over three days. He

had a history of ulcerative colitis, diagnosed
by colonoscopy and biopsy of the end section of the large bowel four years previously. For two months the patient had been under treatment with prednisolone and mesalazine in daily dosages of 5 mg and 750 mg,
respectively, with periodic remission of the
disease.
The clinical examination on admission
showed a rhythmic, rapid, and narrow arterial pulse; blood pressure was 90/70 mmHg
and heart rate was 135 /min. The patient exhibited tachypnoea (22 breaths/min) and
diaphoresis. Peripheral pulses were equally
palpable at all sites. The lower limbs showed
no oedema and the skin had a normal temperature, without rubor or cyanosis. Auscultation of the lungs revealed a small reduction in the respiratory murmur bilaterally.
On cardiac auscultation the heart sounds
were distinct, with audible third and fourth
sounds and an accentuated pulmonary second sound. In a 45Æ reclining position there
was an increase in the pulse amplitude in
the internal jugular. The hypochondrial organs were not palpable.
The ECG (Figure 1) showed sinus rhythm at a rate of 135 /min. Chest X-ray in the
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Figure 1. ECG on admission (upper) and after thrombolysis (lower).

postero-anterior projection showed normal cardiac dimensions and protrusion of the left pulmonary artery
conus. Blood gases showed hypoxaemia and hypocapnia. On the transthoracic echocardiogram (Figure 2)
the right ventricle was enlarged and had a significant
degree of hypokinesia of its free wall, with a concomi-

tant change in its triangular structure; systolic pulmonary artery pressure, estimated from the tricuspid valve
regurgitation, was 60 mmHg.
The patient’s history, clinical and other examinations were strongly suggestive of pulmonary embolism,
so a computed tomographic examination with intra-

Figure 2. Echocardiogram on admission (left) and after thrombolysis (right). The first image
shows hypokinesis of the right ventricular free wall and tricuspid valve regurgitation, which are
both improved after therapy.
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venous administration of contrast medium was scheduled (Figure 3). This revealed the presence of filling defects in the main branches of the pulmonary arteries bilaterally, in segmental and lobular branches, but no
pleuritic fluid accumulation or swollen lymph glands.
An ultrasound examination of the lower limb vasculature found deep vein thrombosis of the right sural veins.
The laboratory tests on admission showed: Ht:
42%, Hb: 13.8 g/dl, WBC: 8600 /mm 3 (Poly: 65%,
Lymph: 28%, Mon: 5%), PLT: 287000 /mm3, ESR: 31
mm/h, BNP: 325 pg/ml, CPK: 56 U/L, troponin-I: 0.03
ng/ml, fibrinogen: 0.85 g/l, D-dimer: 5.0 mg/l, CRP:
0.924 mg/dl. Other values were normal.
Given the diagnosis and the patient’s haemodynamic instability, thrombolysis with alteplase was initiated (100 mg over 2 hrs), as well as anticoagulation
therapy with intravenous standard heparin (aiming at a
partial thromboplastin time of 2-2.5 times the control
value), while at the same time prednisolone was continued at the same low dosage the patient had been
taking for months. The ECG, echocardiogram, and
computed tomography image after thrombolysis are
shown in Figures 1-3. Computed tomography of the
chest showed a clear reduction in filling defects in the
main branches of the pulmonary artery, resulting in a
reduction in the haemodynamic load of the right ventricle and correspondingly in heart rate. The patient responded to treatment without presenting any complications and after his improvement was discharged in
good general condition, taking coumarin anticoagulants according to the guidelines for the treatment and
prevention of pulmonary embolism.

Discussion
The literature reports three cases of thrombolysis in patients with IBD who had deep vein thrombosis and/or
massive pulmonary embolism;8-10 in one case a transfusion was required because of massive haemorrhage.10
Hypercoagulability is rare, but has been demonstrated in patients with ulcerative colitis and Crohn’s
disease, where it leads to thromboembolic complications (deep vein thrombosis, pulmonary embolism)
with a mortality rate of around 25%.11 The incidence
of thromboembolic episodes varies from study to
study.12-14 In clinical studies the rate ranges from 1-8%,
whereas in post mortem studies it is 41%.15 This difference may be due to the fact that post mortem studies
can detect subclinical thromboembolic episodes. In a
study by the Mayo clinic of 7199 patients with IBD, 92
(1.3%) had thromboembolic episodes, of which 66
(0.9%) were deep vein thrombosis or pulmonary embolism.11 Two recent studies confirmed the increased
incidence of thromboembolic episodes in patients with
IBD, finding that these patients had a threefold risk of
deep vein thrombosis or pulmonary embolism compared to the general population.12,16 Bernstein et al
calculated the incidence of deep vein thrombosis or
pulmonary embolism as 40/10,000 person-years for patients with Crohn’s disease and 50/10,000 person-years
for patients with ulcerative colitis.16 The same study
found that the greatest relative increase in thromboembolic episodes was observed in patients under 40 years
old. Miehsler et al made a comparison between patients with IBD and those with other inflammatory dis-

Figure 3. Computed tomography of the chest on admission (left) and after thrombolysis (right).
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eases (rheumatoid arthritis, coeliac disease) and found
that the latter groups had fewer thromboembolic
episodes.12
Active IBD (versus inactive) may be a risk factor
for thromboembolism, since active disease is associated
with increased coagulability.14,17 However, one third of
thromboembolic complications occur in patients with
non-active disease. 14 Our patient was in the active
phase of IBD.
The disturbances that lead to thrombosis are the
result of inherited or acquired anomalies. Many of
these disturbances are connected with IBD and in at
least one third of IBD patients who suffer a thromboembolic complication a prothrombotic anomaly is
found.17 Moreover, one study of 116 patients with IBD
found that they did not have just one prothrombotic
anomaly, but a combination of acquired and inherited
abnormalities.18 It should be noted that these patients
often show other factors that predispose to thrombosis, such as sweating, immobility, and a need for surgical intervention. The disturbances of the haemostatic
mechanism that are seen in patients with IBD are
shown in Table 1. Many of these disturbances are related to whether the disease is active or not and have
many causes.15 For example, hyperhomocysteinaemia
predisposes to thrombosis and patients with IBD have
a higher incidence of hyperhomocysteinaemia than do
healthy volunteers.19 Hyperhomocysteinaemia can be
due to a variety of causes, such as a deficiency of vitamin B12 or B6 (usual in patients with IBD), 20 and
treatment with sulphasalazine or methotrexate.21,22
Also important is the role of disorders of the endothelium and the reduction in its anticoagulant action that is seen in these patients. It has not yet been
fully determined whether such disorders are the cause
or the result of the inflammatory process.15
Cytokines play a primary role in the pathogenesis
of IBD and have a significant effect on the coagulation cascade. They may contribute to the prothrombotic state in these patients.23 Tissue necrotic factor
reduces protein C and elevates tissue factor and von
Willebrand factor. Interleukin-1 elevates tissue factor
and reduces proteins C and S. Interleukin-6 promotes
thrombocytosis.23,24
The interaction between inflammation and haemostasis affects not only the coagulation mechanism
but also platelet function, where increased activation
is seen.13 Spontaneous platelet aggregation in vitro is
observed in 30% of patients with IBD, but not at all in
healthy volunteers. In addition, collagen, arachidonic
acid, and adenosine diphosphate cause more exag368 ñ HJC (Hellenic Journal of Cardiology)

Table 1. Disturbances of the haemostatic mechanism in patients
with inflammatory bowel disease.
Coagulation disturbances:
ñ Fibrinogen
ñ Factor V
ñ Factor VIII
ñ Factor IX
ñ Factor XIII
ñ Protein S
ñ Antithrombin III
ñ Tissue factor
ñ Thrombomodulin
ñ Urokinase type plasminogen activator
Fibrinolysis abnormalities:
ñ Plasminogen activator inhibitors
Platelet disorders:
ñ Thrombocytosis
ñ Increased platelet activation and aggregation
ñ Platelet-leukocyte aggregates
Endothelial disorders:
ñ von Willebrand factor
ñ Endothelial antibodies
Possible dietary factors:
ñ Homocysteine
ñ Lipoprotein alpha

↑
↑
↑
↑
↓
↓
↓
↑
↓
↑
↑

↑
↑
↑
↑
↑

gerated platelet activation in patients with active IBD
than in healthy controls. An index of platelet activation is CD40 ligant factor, which is elevated in patients with IBD. Factor CD40L has prothrombotic
properties and plays a role in thrombus stabilisation;
elevated levels of CD40L are a risk factor for vascular
episodes.26
Studies have shown that platelets and leukocytes
are more strongly activated when linked together than
when separate. Platelet-leukocyte aggregates are elevated in patients with unstable coronary syndromes,27
systemic lupus erythematosus, and rheumatoid arthritis.28 Finally, patients with IBD have been found to
have a larger number of platelet-leukocyte aggregates,29 which probably contribute to thromboembolic
phenomena via an increase in thrombus creation in
their systemic circulation and the increased production
of tissue factor.
The therapeutic management of these patients is
difficult because of the spontaneous haemorrhages
they can exhibit. Massive haemorrhage is seen in 3%
of patients with ulcerative colitis and requires emergency colectomy. Haemorrhage persists in 12% even
after surgery.30
The glucosaminoglycans are known to have anti-inflammatory properties and they facilitate the action of
growth factors that are essential for mucosal regenera-
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tion and repair.31 For that reason, heparin has been
suggested for the treatment of ulcerative colitis, but its
role is controversial. Two main studies addressed this
matter; the first32 showed a benefit from unfractionated
heparin, whereas the second not only failed to show a
benefit but found an increase in haemorrhage.33 The
difference between the studies was that in the first the
patients were taking mesalazine, as was our patient,
while in the second they were not. Low molecular
weight heparins do not appear to have a place in the
treatment armamentarium for ulcerative colitis.34 In
general, preventive heparin administration is recommended in patients with IBD who are admitted to hospital and remain in a reclining posture for a prolonged
period, so that good hydration and rapid mobilisation
are essential.35
Thrombolytic agents have been used in patients
with active ulcerative colitis and massive pulmonary
embolism 10 or deep vein thrombosis. 8,9 In general,
thrombolysis is a life saver to patients who are in cardiogenic shock because of pulmonary embolism, and
the contraindications for thrombolytic agents become
relative under such circumstances. 36 Even patients
with pulmonary embolism, normal blood pressure,
but right ventricular dysfunction, benefit from thrombolysis.37,38 Thrombolysis facilitates right ventricular
function by breaking up anatomical obstructions, prevents the release of serotonin and other neurohormonal factors that exacerbate pulmonary hypertension, and dissolves thrombi in the lower limbs, reducing the probability of recurrence of pulmonary embolism.
The use of coumarin anticoagulants requires great
care in active IBD, because of the risk of causing large
haemorrhage.9 On the other hand, the co-administration of sulphasalazine or azathioprine increases resistance to coumarin anticoagulants,39 while the use of
glucocorticoids reduces the organism’s fibrinolytic action and predisposes to thrombosis.
In conclusion, proinflammatory and prothrombotic conditions often coexist. Thrombosis and inflammation are associated to a significant degree, creating
a vicious circle whose pathophysiological mechanism
has not yet been fully elucidated.40 The treatment of patients with active ulcerative colitis and massive pulmonary embolism poses a challenge to the treating
physician. In massive pulmonary embolism the significance of contraindications to thrombolysis or other
therapeutic interventions is relative and must be
weighed against the extreme urgency of the indication.
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