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Pulmonary Embolism in Oncologic Patients Silvia Tresoldi’,

Abstract

Interest in diagnosis and treatment of pulmonary embolism (PE), a potentially
fatal disease, is always high, especially among oncologic patients. In fact, not only
tumors but also chemotherapy increases the risk to develop thromboembolic
events in these particular patients. Moreover, nowadays, it frequently happens to
detect incidental PE by imaging examinations performed for other purposes and,
as oncologic patients are surely the ones who undergo the most of the diagnostic
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procedures, they are also the ones that more often are found to be affected by

incidental, asymptomatic, pulmonary embolism.
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Diagnostic Imaging

Granted that, in patients with hemodynamic stability, the
diagnosis of PE should follow a sequential diagnostic work-up
consisting of clinical probability assessment, D-dimer testing and,
only if necessary, imaging procedures, it is a sure thing that, at
present, diagnostic imaging plays a primary role in the routinely
management of patients with suspected PE [1].

Evaluation of suspected PE is possible with different kind of
examinations; namely: pulmonary angiography, ventilation-
perfusion scanning, computed tomography (CT), and in more
recent years, magnetic resonance. Among these techniques,
however, it is surely CT, even from the first-generation machines,
that has clearly revolutionized the diagnostic approach to this
pathology [2, 3]. In fact CT, and in particular multidetector CT
(MDCT) with its high sensitivity (83-100%) and specificity (89-
97%) is widely considered the gold standard to rule out this tricky
pathology [4-7].

New generations of MDCT, with 64 to 320 and more detectors’
rows, are characterized by a higher spatial resolution that allows
to diagnose even small emboli in sub-segmental arteries (sub-
segmental pulmonary embolism — SSPE) and a higher temporal
resolution that allows to identify PE not only in examinations
performed with CT angiography protocol but even in chest CT
examination performed with standard protocols [8]. However,
the CT scan technique and in particular the slice thickness play
an essential role in the diagnosis of pulmonary embolism so
that a constraint on the slice thickness (<2 mm) is mandatory to
correctly evaluate filling defects in pulmonary arteries [8, 9]. In
presence of PE, conventional CT-angiography examination is able
to estimate the clot burden; this estimation could be replaced by
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the analysis of the extent of perfusion impairment on dual-energy
CT examinations [10]. It is also to underline that, nowadays, CT-
angiography protocols based on the injection of a small volume
(<50 ml) of high concentrated contrast media at low voltage
(80-100 kVp) makes possible to confidently diagnose/rule out
PE with a very low radiation dose to the patient [11, 12]. Among
the advantages of CT imaging there is also the possibility to give
additional information to predict patient's outcome; in particular,
the major determinant of patient’s outcome is the presence of
right ventricular dysfunction, easily detectable by CT imaging [3,
13, 14].

Due to both MDCT technical features and the increasing skill of
radiologists, the detection of pulmonary emboli in asymptomatic
patients who undergo MDCT for other purposes, mainly for
oncologic staging or follow-up, is more and more frequent [8, 15].

Oncologic Patients

Oncologic patients, a growing wide world population, are
a particularly delicate subgroup of patients, many being
the issues concerning acute pulmonary embolism among
them. First of all, it is well known that malignancy as well as
chemotherapy and radiotherapy are predisposing factors for
venous thromboembolism. In fact, the risk of thrombosis among
oncologic patients is reported to be about 4-6 times higher thanin
the general population and even more increased (about 6.7-fold)
in patients treated with chemotherapy [16-20]. Furthermore, the
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risk varies with the kind of malignancy and the stage of disease,
being much higher in patients with advanced stage of cancer [18-
24]. Moreover, the risk of PE recurrence and death from PE is
higher in oncologic patients in comparison to general population
[1,18, 25]. Many authors report, in fact, atwofold higherincidence
rate of central PE in patients with malignancy than in patients
without, probably due to the pro-coagulant activity of cancer [19,
26]. That is why, even considering the potential hemorrhagic risk
of anticoagulation therapies, patients with cancer are candidate
for indefinite anticoagulation, with periodic reassessment of the
risk-benefit ratio; some authors even suggest prospective clinical
trials of primary thrombo-prophylaxis for some types of cancer
due to their biological aggressiveness [1, 19, 22, 24, 27].

Nowadays, it frequently happens to incidentally detect acute,
even massive, PE in asymptomatic, often oncologic, patients: it
is, hence, believed that most fatal PE are not suspected clinically
and not treated [7, 18, 28]. The early diagnosis could surely
help to prevent fatal PE but we think that differences in patients
symptoms and/or in the entity of venous thromboembolism
should be taken into consideration. On one hand, regarding the
detection of asymptomatic pulmonary embolism in oncologic
patients, many authors, even if there is no complete agreement,
suggest that clinical outcomes appear to be similar to symptomatic
PE [18, 29-31]. On the other hand, there is surely a difference in
the clinical significance of the incidental detection of central or
lobar pulmonary embolism compared to small sub-segmental
disease.

Pulmonary Embolism Burden

As stated before, the detection of filling defects in pulmonary
arteries in patients undergoing CT not to rule out/confirm
pulmonary embolism happens with increasing frequency.
However, while patients with massive, central or lobar pulmonary
embolism, even if asymptomatic, are going to be considered as
well as symptomatic patients and treated with anticoagulation
therapies, what to do in cases of detection of small peripheral
pulmonary emboli is object of discussion [32-34]. It is also to be
considered that while the detection of large pulmonary emboli
is somewhat easy even in CT performed not with angiographic
protocol, the possibility of false positive results in the detection
of small pulmonary emboli particularly in case of lack of vessel
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opacification or motion artifacts is real and we think that
radiologists must know what this involve. Anticoagulation
therapy, in fact, carries a higher risk of hemorrhagic complications
as demonstrated by the 3% of treated patients developing every
year a major bleeding event requiring medical care [1, 34]. The
incidence of isolated small segmental pulmonary emboli is
between 5% and 15%, depending on the population studied [34].
Nielsen et al. found no differences in the outcome of patients
with asymptomatic PE treated compared to those untreated [35,
36]. Moreover, O'Connell et al. demonstrated that the detection
of SSPE in oncologic patients, if not associated with symptoms
or clinical and laboratory specific parameters, has no impact on
clinical conditions or any adverse impact on survival [31, 34].
However, on the other hand, SSPE could be an early manifestation
of hyper-coagulable state, associated to pro-coagulant potential
and so the question is whether the risk of anticoagulation can
outweigh the benefits. Concerning this, Zompatori et al. in a
recent review on SSPE suggest that a model of multi-parametric
scoring for isolated SSPE, based on CT results and other clinical
and laboratory parameters, could be helpful to identify which
patients should benefit from a specific therapy. Regardless of
these controversies and of the cancer, there are three clinical
scenarios in which most would agree that even a small embolus
requires treatment: (a) in patients with small embolus and
inadequate cardiopulmonary reserve; (b) in patients who have a
small embolus and coexisting acute DVT, and (c) in patients who
have recurrent small embolus possibly due to thrombophilia, to
prevent chronic PE and pulmonary artery hypertension [7, 37].

In conclusion, pulmonary embolism in oncologic patients is a
topic of growing importance due to the increasing diagnostic
performance of MDCT and the consequent increase in the
incidental detection of pulmonary arteries filling defects.
Considering the reduced specificity of a high D-dimer level, the
predisposing role of cancer itself, chemo and radiotherapies,
attention should be paid to the CT detection of emboli in patients
with malignancy. However the role of SSPE and its clinical
significance is still uncertain and has to be clarified.

Conflict of Interest

None

This article is available in: http://chest.imedpub.com



References

1 Agnelli G, Becattini C (2010) Acute pulmonary embolism. N Engl J
Med 363: 266-274.

2 Goldhaber SZ (2005) Multislice computed tomography for pulmonary
embolism-a technological marvel. N Engl J Med 352: 1812-1814.

3 Bach AG, Nansalmaa B, Kranz J, Taute BM, Wienke A, et al. (2015)
CT pulmonary angiography findings that predict 30-day mortality in
patients with acute pulmonary embolism. Eur J Radiol 84: 332-337.

4 Qanadli SD, Hajjam ME, Mesurolle B, Barré O, Bruckert F, et al. (2000)
Pulmonary embolism detection: prospective evaluation of dual-
section helical CT versus selective pulmonary arteriography in 157
patients. Radiology 217: 447-455.

5 Winer-Muram HT, Rydberg J, Johnson MS, Tarver RD, Williams MD,

10

11

12

13

14

15

16

et al. (2004) Suspected acute pulmonary embolism: evaluation
with multi-detector row CT versus digital subtraction pulmonary
arteriography. Radiology 233: 806—815.

Stein PD, Fowler SE, Goodman LR, Gottschalk A, Hales CA, et al.
(2006) Multidetector computed tomography for acute pulmonary
embolism. N Engl J Med 354: 2317-2327.

Remy-Jardin M, Pistolesi M, Goodman LR, Gefter WB, Gottschalk A,
et al. (2007) Management of suspected acute pulmonary embolism
in the era of CT angiography: a statement from the Fleischner Society.
Radiology 245: 315-329.

Tresoldi S, Flor N, Luciani A, Lombardi MA, Colombo B, et al. (2015)
Contrast enhanced chest-MDCT in oncologic patients: Prospective
evaluation of the prevalence of pulmonary embolism and added
value of thin reconstructions. Eur Radiol 25: 3200-3206.

Schoepf UJ, Holzknecht N, Helmberger TK, Crispin A, Hong C, et al.
(2002) Subsegmental pulmonary emboli: improved detection with thin-
collimation multi-detector row spiral CT. Radiology 222: 483-490.

Kang MJ, Park CM, Lee CH, Goo JM, Lee HJ (2010) Dual-energy CT:
clinical applications in various pulmonary diseases. Radiographics
30: 685-698.

11. Holmquist F, Nyman U (2006) Eighty-peak kilovoltage 16-channel
multidetector computed tomography and reduced contrast-medium
doses tailored to body weight to diagnose pulmonary embolism in
azotaemic patients. Eur Radiol 16: 1165-1176.

Schoellnast H, Deutschmann HA, Fritz GA, Stessel U, Schaffler GJ, et
al. (2005) MDCT angiography of the pulmonary arteries: influence
of iodine flow concentration on vessel attenuation and visualization.
AJR Am J Roentgenol 184: 1935-1939.

Van der Meer RW, Pattynama PM, Van Strijen MJ, Van den Berg-
Huijsmans AA, Hartmann 1J, et al. (2005) Right ventricular dysfunction
and pulmonary obstruction index at helical CT: prediction of clinical
outcome during 3-month follow-up in patients with acute pulmonary
embolism. Radiology 235: 798-803.

Becattini C, Agnelli G, Vedovati MC, Pruszczyk P, Casazza F, et al.
(2011) Multidetector computed tomography for acute pulmonary
embolism: diagnosis and risk stratification in a single test. Eur Heart
J32:1657-1663.

Farrell C, Jones M, Girvin F, Ritchie G, Murchison JT (2010) Unsuspected
pulmonary embolism identified using multidetector computed
tomography in hospital outpatients. Clinical Radiology 65: 1-5.

Haddad TC, Greeno EW (2006) Chemotherapy-induced thrombosis.
Thromb Res 118: 555-568.

© Under License of Creative Commons Attribution 3.0 License

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

2016

Vol.1No. 1:8

Insights in Chest Diseases

Torbicki A, Perrier A, Konstantinides S, Agnelli G, Galie N, et al. (2008)
Guidelines on the diagnosis and management of acute pulmonary
embolism: the Task Force for the Diagnosis and Management of
Acute Pulmonary Embolism of the European Society of Cardiology
(ESC). Eur Heart J 29: 2276-2315.

Abdel-Razeq HN, Mansour AH, Ismael YM (2011) Incidental
pulmonary embolism in cancer patients: clinical characteristics and
outcome — a comprehensive cancer center experience. Vasc Health
Risk Manag 7: 153-158.

Refaat R, El-Shinnawy MA (2013) Does the anatomic distribution
of acute pulmonary emboli at MDCT pulmonary angiography in
oncology-population differ from that in non-oncology counterpart?
Egypt J Rad Nucl Med 44: 463-474.

Bach AG, Schmoll HJ, Beckel C, Behrmann C, Spielmann RP, et al.
(2014) Pulmonary embolism in oncologic patients: frequency and
embolus burden of symptomatic and unsuspected events. Acta
Radiol 55: 45-53.

Blom JW, Doggen CJ, Osanto S, Rosendaal FR (2005) Malignancies,
prothrombotic mutations, and the risk of venous thrombosis. JAMA
293:715-722.

Chew HK, Wun T, Harvey D, Zhou H, White RH (2006) Incidence of
venous thromboembolism and its effect on survival among patients
with common cancers. Arch Intern Med 166: 458-464.

Gladish GW, Choe DH, Marom EM, Sabloff BS, Broemeling LD, et al.
(2006) Incidental pulmonary emboliin oncology patients: prevalence,
CT evaluation, and natural history. Radiology 240: 246-255.

Shinagare AB, Guo M, Hatabu H, Krajewski KM, Andriole K, et al.
(2011) Incidence of pulmonary embolism in oncologic outpatients at
a tertiary cancer center. Cancer 117: 3860-3866.

Laporte S, Mismetti P, Décousus H, Uresandi F, Otero R, et al.
(2008) Clinical predictors for fatal pulmonary embolism in 15,520
patients with venous thromboembolism: findings from the Registro
Informatizado de la Enfermedad TromboEmbolica venosa (RIETE)
Registry. Circulation 117: 1711-1716.

Hasenberg U, Paul T, Feuersenger A, Goyen M, Kroger K (2009)
Cancer patients and characteristics of pulmonary embolism. Eur J
Radiol 69: 478-482.

Smith SB, Geske JB, Maguire JM, Zane NA, Carter RE, et al. (2010)
Early anticoagulation is associated with reduced mortality for acute
pulmonary embolism. Chest 137: 1382-1390.

Dentali F, Ageno W, Becattini C, Galli L, Gianni M, et al. (2010)
Prevalence and clinical history of incidental, asymptomatic
pulmonary embolism: a meta-analysis. Thromb Res 125: 518-522.

Sorensen HT, Mellemkjaer L, Olsen JH, Baron JA (2000) Prognosis of
cancers associated with venous thromboembolism. N Engl J Med
343:1846-1850.

Storto ML, Di Credico A, Guido F, Larici AR, Bonomo L (2005)
Incidental detection of pulmonary emboli on routine MDCT of the
chest. AJR Am J Roentgenol 184: 264-267.

O'Connell C, Razavi P, Ghalichi M, Boyle S, Vasan S, et al. (2011)
Unsuspected pulmonary emboli adversely impact survival in
patients with cancer undergoing routine staging multi-row detector
computed tomography scanning. J Thromb Haemost 9: 305-311.

Khorana AA, Streiff MB, Farge D, Mandala M, Debourdeau P, et al.
(2009) Venous thromboembolism prophylaxis and treatment in

3



33

34

35

cancer: a consensus statement of major guidelines panels and call to
action. J Clin Oncol 27: 4919-4926.

Piatek C, O'Connell C (2012) Unsuspected pulmonary embolism:
impact on mortality among cancer patients. Curr Opin Pulm Med 18:
406-409.

Zompatori M, Attina D, Niro F, Palareti G (2013) Subsegmental
pulmonary embolism: is the emperor still naked? Radiol Med 118:
901-908.

Nielsen HK, Husted SE, Krusell LR, Fasting H, Charles P, et al. (1994)

36

37

2016

Vol. 1No. 1:8

Insights in Chest Diseases

Silent pulmonary embolism in patients with deep venous thrombosis:
Incidence and fate in a randomized, controlled trial of anticoagulation
versus no anticoagulation. J Intern Med 235: 457-461.

Eyer BA, Goodman LR, Washington L (2005) Clinicians' response to
radiologists' reports of isolated sub-segmental pulmonary embolism
or inconclusive interpretation of pulmonary embolism using MDCT.
AJR Am J Roentgenol 184: 623-628.

Goodman LR (2005) Small pulmonary emboli: what do we know?
Radiology 234: 654-658.

This article is available in: http://chest.imedpub.com



