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i N T r o d U C T i o N

Pulmonary embolism (PE) affects 0.5 to 1 per 1000 people 
in the general population each year and is one of the most 
common preventable causes of death among hospital 
inpatients.1 The overall mortality rate of PE is high with 
approximately 15% at three months.2 Although anticoagulant 
therapy is highly effective in preventing death, it is frequently 
either not administrated, or administrated too late, because 
the diagnosis of PE has not been entertained.3

The diagnosis of PE remains difficult because the 
symptoms are not specific and all the available tests have 
substantial limitations. Computed tomography angiography 
(CTA) is readily available at most institutions and is rapidly 
becoming the first-line imaging test for the assessment of 
patients with suspected acute PE.4 This case illustrates 
that also CTA has its false-negative results and how the 
diagnosis PE can be established alternatively.

C A s E  r E P o r T

A 58-year-old woman was admitted to our hospital because 
of severe chest pain and progressive shortness of breath 
for one week. Her medical history showed hypertension, 
constipation, diverticulitis, and Raynaud’s phenomenon. 
At presentation, she had no fever and physical examination 
showed no abnormalities. Routine blood examination 
revealed high serum levels of C-reactive protein (35; 
normal < 10 mg/l), a normal leucocyte count and a normal 
troponin I level. The D-dimer assay (D-dimer Cardiac 
Reader; Roche Diagnostics GmbH, Germany) was negative. 
The electrocardiogram was normal and the chest X-ray 

showed some left-sided pleural effusion with minor 
atelectasis. The clinical suspicion of PE was considered 
moderate (i.e. ‘3’ on the modified score) according to the 
criteria of Wells et al.5 and an additional multislice CTA 
was performed. It confirmed the left-sided pleural effusion 
and showed no other abnormalities and no direct signs of 
PE (figure 1).6 CTA was performed on a four detector row 
CT scan (Siemens Volume Zoom, Erlangen, Germany), 
1.25 collimation, increment 0.6. The scan was obtained in 
a caudal to cranial direction during suspended inspiration 
with an automated bolus triggering technique using a 
120 ml bolus of contrast agent (Ultravist 300, Schering, 
Germany), injected at 4 ml/sec. As there were no direct 
signs of PE, the heparin (Fragmin) was stopped. The 
patient was treated for a urinary tract infection (E. coli) 
and was discharged from hospital after being admitted for 
seven days. 

figure 1. Pulmonary CTA showing no filling defects 
in the pulmonary vasculature

There is pleural fluid located dorsally on the left side together with 
partial atelectasis of the left lower lobe.



268

J U l y - a U g U s t  2 0 0 7 ,  V o l .  6 5 ,  N o .  7

Schönhuth, et al. The ultimate test for pulmonary embolism.

After being home for only three days, she was readmitted 
in a very poor condition with progressive dyspnoea. Chest 
X-rays showed a large amount of pleural effusion, again 
on the left side. Despite extensive examination (CTA of the 
chest, bronchoscopy, pleural punction, rheumatoid arthritis 
serology, ANA and ENA determination, tuberculosis 
cultures, serology for Mycoplasma pneumoniae and 
Chlamydia pneumoniae) no cause was found for this 
exsudative pleuritis. It was not until after these diagnostic 
tests that the pleural effusion was drained and flushing of 
the pleural cavity with streptokinase was started. 
Furthermore, intravenous antibiotics (Augmentin) were 
given. She soon recovered and routine chest X-rays showed 
further improvement. The drains were removed and the 
patient could leave the hospital after 19 days in a good 
clinical condition.
After being back home for 80 days she became ill again, 
showing the same symptoms that she had had before. 
She was admitted to hospital for the third time, one week 
after the start of symptoms. Also this time, extensive 
examination (including CTA) was performed and the 
cause of this left-sided pleural effusion could not be 
found. Because of the repeated character of the disease 
we decided to perform a thoracotomy for pleural drainage 
and open biopsy of lung and pleura. Excision biopsies of 
the left upper and lower lobe both revealed wedge-shaped 
subpleural infarctions explaining the pleural effusion. 
Some arteries showed intimal thickening and in one 
artery signs of an old thromboembolus with organisation 
and recanalisation was found (figures 2 and 3). The pleural 
surface of the involved area was covered with fibrin. A 
biopsy of the parietal pleura showed chronic inflammation 
and fibrin deposition. The patient received analgesics and 
oral anticoagulation (acenocoumarol) and could soon leave 
the hospital. On ambulatory check-ups her recovery was 
favourable. She had not encountered any further episodes 

of chest pain or dyspnoea. Additional blood tests for 
coagulopathy, including plasma homocysteine levels and 
lupus anticoagulans, did not reveal any abnormalities. After 
six months, the anticoagulation therapy was stopped.

d i s C U s s i o N

Because there are no specific diagnostic clinical features of 
PE, the role of the clinical assessment is to formulate the 
patients presenting symptoms and signs into an estimate of 
the probability of PE.3 Wells et al.5 developed a simple clinical 
model to predict the probability of PE that is implemented in 
our diagnostic work-up of patients with suspected PE. 
Laboratory tests are helpful to establish an alternative 
diagnosis or to exclude the diagnosis PE. The role of 
D-dimer testing in patients with suspected PE is to exclude 
the diagnosis: normal concentrations of D-dimer have 
a high negative predictive value for PE, particularly in 
patients with a low clinical probability.6,7 If the D-dimer 
result in that group is negative, diagnostic imaging is 
not required and it is safe to withhold treatment, as 
the three-month cumulative incidence of subsequent 
venous thromboembolism in untreated patients is 
low (0.5%).3 Contrast pulmonary angiography is the 
traditional reference test for the diagnosis PE, but is 
rarely used: it is invasive (thus associated with morbidity 
and mortality), requires a high level of expertise, and 
is not widely available.8 So, ventilation-perfusion (V-P) 
scanning or CTA are generally performed instead, for the 
confirmation or exclusion of PE. Studies have shown that 
CTA, especially multislice, has greater discriminatory 
power than V-P scanning.6,8 Furthermore, in up to 65% an 
alternative diagnosis can be made by CTA when PE is not 
present as other structures such as lung parenchyma and 
mediastinum are visualised as well.6 

figure 2. Lung tissue infarcted on the left side, vital 
tissue on the right side (H&E staining)

figure 3. Cross-section of an artery with an old 
thrombus with recanalisation (H&E staining)
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Although the patient in this case had a low probability for 
PE with a negative D-dimer test, an additional CTA was 
performed. Because pleural effusion and atelectasis are 
only indirect and nonspecific signs of PE, the diagnosis 
of PE could not be confirmed on either of the three CT 
angiograms. As the patient did not have clinical signs of a 
deep venous thrombosis and the additional value of serial 
ultrasonography of the legs is low,9 ultrasonography was 
not performed. Catheter pulmonary angiography was not 
considered in this patient, since CTA was thought to be 
conclusive because of the excellent quality of the images. 
Moreover, catheter angiography is invasive, carries risks 
and also has its false-negative results: after a negative 
catheter angiography fewer than 2% of patients develop 
PE. In fact, these results are in the same range as reported 
after a negative CTA.10,11

Finally, diagnosis of PE was made by histopathological 
examination of an open biopsy. As small peripheral PE could 
have been missed on the first reading, all CT angiograms 
were reviewed by an experienced radiologist who was aware 
of the results of the lung biopsy. Nevertheless, all scans 
were still considered negative for PE. 
To our knowledge, no other similar cases have been 
published to date. We suggest that, as a last resort, biopsy 
by video assisted thoracoscopy (VATS) or thoracotomy is a 
viable option for patients with persistent pulmonary illness 
without a definite diagnosis. 

P o s T s C r i P T 

After writing this manuscript the patient was readmitted 
to the hospital with the same symptoms as before, two 
months after she had stopped taking oral anticoagulation. 
On this occasion, CTA did confirm the diagnosis of PE. 
Consequently, she is on lifelong anticoagulation therapy.
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