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Introduction: Incidental pulmonary embolisms (iPE) are common in cancer patients. 
Studies addressing iPE in oncology are increasing; however, few of these investigations 
have been conducted in a Latin-American population. This study aims to describe the 
incidence and characteristics of iPE in cancer patients in a comprehensive cancer center 
from Panama. 
Methods: A single-center, retrospective study was conducted at the National Institute 
of Oncology during a period of 7 months.  Every contrast-enhanced CT scan was 
reviewed. Electronic records and CT reports were reviewed for demographic, clinical, 
and radiological information.
Results: We reported 46 iPEs in 4065 scans (incidence=1.13%). The mean±SD age was 
6413± years. Most patients were female (63.0%) and were outpatients (73.9%) when the 
CT scan was performed. Central iPEs were found in thirty-one patients (67.4%). Thirty 
patients were receiving chemotherapy (54.3%) or hormone therapy (10.9%); two-thirds 
had metastatic disease. The most frequently reported tumors were gastrointestinal, 
breast, and gynecologic cancers. More than 70% were reported as asymptomatic, and 
78% were initially managed with anticoagulation.
Conclusions: Our study reported a low incidence of iPE in oncologic patients (1.13%) 
which is consistent with what has been observed in previous studies (0.34%-7.3%). The 
true incidence is still uncertain, and it might be underestimated; especially the rate of 
subsegmental embolism. 
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an imaging study performed for purposes other than 
ruling out PE. The diagnosis of iPE is more common 
in cancer patients than in the general population 
[1]. Cancer itself and its treatment are considered 
major risk factors for thromboembolic events, 
including iPE [14-]. Moreover, oncologic patients 

often undergo multiple routine staging and re-
staging computed tomography (CT) examinations 
[5], thereby, increasing the probability of incidental 
detection of PE. When performing routine CT 
scans, detection of PE is lower than with computed 
tomography pulmonary angiography (CTPA), 
due to poorer contrast of the pulmonary arteries. 
However, with the introduction of modern multi-
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detector computed tomography (MDCT) scanners, 
obtained contrast is sufficient for diagnosis of PE in 
most cases, even in peripheral pulmonary arteries 
[6]. With the introduction of MDCT machines 
along with the increasing use of routine chest 
CTs in oncologic and non-oncologic patients, the 
incidence of iPE has drastically increased in recent 
years [7]. The presence of PE is associated with the 
worst outcomes and higher mortality rates in cancer 
patients [8]. Venous thromboembolism is considered 
an independent prognostic factor of mortality in 
oncologic patients. Recent studies have shown that 
iPE has similar rates of complications and mortality 
compared to suspected PE [8]. Despite its clinical 
relevance, therapeutic guidelines are not well 
established. Currently, due to the lack of evidence, 
patients with iPE receive the same initial and long-
term treatment as patients with suspected PE [9, 10]. 
The current standard of care for both incidental and 
suspected PE is anticoagulation therapy. Literature 
addressing iPE in oncologic patients has recently 
increased; however, few of these studies were 
conducted in Latin-American countries [11, 12]. 
Therefore, this study aims to describe the incidence 
rate and clinical and radiological characteristics of 
iPE in cancer patients in a comprehensive cancer 
center in Panama. 

METHODS
A single-center, descriptive cross-sectional 
study was conducted at the National Institute of 
Oncology from January 2019 to July 2019. The 
study protocol was approved by the institute’s 
ethics committee. We searched the electronic 
database (Picture archiving communication 
system) of the radiology department for CT 
scans performed on oncology patients during the 
study period. CT scans were performed; using 
two MDCT systems (GE light speed VCT 64 
slice scanner, and Toshiba Aquilion Prime 80 
slice scanner). Contrast-enhanced CT scans that 
included the chest evaluation were identified. CT 
scans with no intravenous contrast, incomplete 
CT scans of the thorax, and/or scans performed 
to rule out a suspected PE were excluded. Initial 
CT reports were reviewed for identification of PE. 
Consecutive cancer patients, older than 18 years 
old with a newly detected iPE were included. 
iPE was defined as a filling defect in one or 

more pulmonary arteries in a contrast-enhanced 
chest CT performed for reasons other than ruling 
out PE. Indications for CT scans included: 
initial or follow-up staging workup, monitoring 
of therapeutic response, and surveillance of 
metastasis. Follow-up examinations in patients 
with known PE and examinations with second PE 
event were excluded; ensuring that a maximum of 
one PE event per patient remained in the study. 
this was performed as follow-up examinations 
must not influence the calculated incidence 
of iPE. Patients with prior history of venous 
thromboembolism, primary thrombophilia, or 
missing information were also excluded. Medical 
electronic charts were comprehensively reviewed 
by two primary investigators (J.S. and L.O.) to 
determine the following baseline characteristics: 
age, gender, hospitalization status, comorbidities, 
smoking history, anticancer therapy, presenting 
manifestations, and initial PE management. 
Tumor type and presence of metastasis were also 
reviewed. In case of multiple malignancies, the 
patient was classified based on the most advanced 
malignancy. Disagreements were resolved by 
consensus. Radiology reports were reviewed to 
determine the location of the emboli. Central iPE 
was defined as a filling defect in the main stem, 
pulmonary arteries, and/or lobar arteries with or 
without peripheral vessels involvement; while 
peripheral PE is a filling defect in segmental and/
or subsegmental arteries. Categorical variables 
were described as frequencies and percentages, 
and continuous variables by means and standard 
deviations (SD). The incidence rate was calculated 
by dividing the number of iPE cases over the 
number of chest CT scans performed during a 
7-months period. 

RESULTS
During the study period, 4574 contrast-enhanced 
chest CT scans were identified. Of these, 4065 
were included in the study. A total of 61 cancer 
patients were diagnosed with iPE. Once applying 
the exclusion criteria, the final group consisted of 
46 patients; giving an incidence rate of 1.13%. The 
detailed procedure of how the final study group 
was composed is shown in Figure 1. Demographic, 
clinical, and radiological characteristics are 
summarized in Table 1.
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Figure 1:  Flow Chart of Patient Selection in the Study

Table 1: Characteristics of Cancer Patients With Incidental 
Pulmonary Embolisms (n=46) a

Patients With Incidental PE, No.(%)

Sex

Female 29 (63.0)

Male 17 (37.0)

Status

   Outpatient 34 (73.9)

12 (26.1)

21 (45.7)

5 (10.9)

2 (4.3)

11 (23.9)

0 (0.0)

25 (54.3)

0 (0.0)

5 (10.9)

8 (17.4)

0 (0.0)

0 (0.0)

0 (0.0)

4 (8.7)

3 (6.5)

5 (10.9)

4 (8.7)

33 (71.7)

Inpatient

Comorbidities 

Hypertension

Diabetes Mellitus

Chronic Heart Failure 

Smoking History

Major Surgery Within 30 days 

Active Cancer Treatment 

Chemotherapy 

Radiotherapy

Hormone Therapy 

Symptoms Within 7 days 

Dyspnea

Chest Pain

Hemoptysis

Syncope

SO2<94%

SBP<90 mmHg

Heart Rate>100 bpm 

Respiratory Rate >20 

Asymptomatic 

Anatomical Location

Central 31 (67.4)

Peripheral 15 (32.6)

Initial Therapy

Anticoagulation 36 (78.3)

Thrombolysis 0 (0.0)

Inferior Vena Cava Filter 1 (2.2)

Surgery 0 (0.0)

No Initial Treatment 9 (19.6)
a Abbreviations: PE, Pulmonary Embolisms; SBP, systolic 
blood pressure, SO2, oxygen saturation;

There were 17 male and 29 female patients with a 
mean±SD age of 6413± years (range: 3086-). The 
largest number of emboli were seen in patients 
with gastrointestinal cancer (n=15); followed by 
gynecologic cancer (n=8) and breast cancer (n=7)
(Table 2). Most patients had metastatic disease 
(65.2%) and received oncologic therapy (65.2%) 
within 30 days before iPE diagnosis. Almost 70% 
of cases had at least one comorbidity from which 
hypertension and type 2 diabetes mellitus were the 
most frequently observed diseases. None of the 
patients had chronic obstructive pulmonary disease, 
chronic kidney disease, and/or chronic heart failure.

Table 2: Tumor Type and Stage Distribution.
Stage of the Disease

Metastatic       No Metastatic
Total, No.(%)

Gastrointestinal 
(Esophageal, Gas-
tric, Small Bowel, 
Colon, Rectum)

9 6 15 (32.6)

Gynecological 
(Cervical, Endo-
metrial, Ovarian)

5 3 8 (17.4)

Breast 3 4 7 (15.2)

Genitourinary 
(Bladder, Kidney, 
Prostate)

3 2 5 (10.9)

Lung 3 0 3 (6.5)

Hepatobiliary and 
Pancreatic

3 0 3 (6.5)

Others (Sarcoma, 
Head And Neck, 
Melanoma, Pri-
mary Unknown)

4 1 5 (10.9)

Total 30 16 46 (100)

Central iPEs were more common; 31 patients 
(67.4%) had a saddle, main, and/or lobar pulmonary 
embolism. More than 70% of the patients were 
reported as asymptomatic. Respiratory symptoms 
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(dyspnea, chest pain, hemoptysis, or respiratory rate 
> 20 bpm alone or in combination) were observed 
in less than 20%. Clinical manifestations were 
more frequently observed in central compared 
to peripheral iPEs (38.7% vs 6.7%). The most 
common presenting manifestation was shortness of 
breath (17.4%); followed by tachycardia (10.9%) 
and oxygen saturation (SO2) <94% (10.9%). All 
patients with SO2 <94% had central iPE. Following 
the diagnosis of PE, 36 individuals (78.3%) had 
initially treated with anticoagulant. One patient with 
gastric cancer and upper gastrointestinal hemorrhage 
required inferior vena cava (IVC) filter insertion 
since anticoagulation was contraindicated. The 
remaining 9 patients did not receive any treatment. 

DISCUSSION
Due to its silent nature, the incidence of iPE in 
cancer patients is usually underestimated [13]. In our 
study, the reported incidence was 1.13% which is 
consistent with what has been observed in previous 
studies [1, 11, 14]. With the initiation of modern 
MDCT scanners, and with the increasing use of 
routine CT scans, the incidence of iPE has increased 
over the years. A recent meta-analysis enrolled 
more than 28 000 oncologic patients undergoing 
routine staging with CT [14]. A total of 963 iPE 
cases were identified with an overall incidence of 
3.36%. However, its incidence varied significantly 
from 0.34% to 7.3%. among studies included in 
the analysis Another meta-analysis by Dentali et 
al. [1] reported an overall incidence of 3.1% in 
cancer patients undergoing chest CT; ranging from 
1.0% to 5.7%. A retrospective study conducted by 
Callejas et al. [11] reported an incidence of 0.68% 
in cancer patients undergoing PET-CT in Chile. The 
wide range of variation in the incidence of iPE can 
be explained by the high heterogeneity between 
studies. Additionally, different CT scanners, 
techniques, and slice thicknesses were used. Modern 
scanners have better speed and resolution compared 
to older generation scanners. Klok and Huisman [7] 
compared MDCT with older CT scanners; reporting 
a weighted-pooled incidence of 3.3% and 1.8%, 
respectively. Another study also reported a higher 
incidence of iPE when using CT scans with <5 mm 
slice thickness compared to >5 mm slice thickness 
(3.0% vs 2.0%) [1]. Diagnosis of iPE is also 
radiologist-dependent. Incidence may be affected by 

radiologist expertise and skills, and by the fact that 
PE evaluation is not the primary goal of contrast-
enhanced CT scans. In a retrospective cohort study 
by Engelke et al., 2412 contrast-enhanced CT 
images of 1869 patients were reassessed; finding 
an overall false-negative rate of 69.4% [3]. Other 
factors that may have contributed to this variation 
are the distribution of primary tumors and tumor 
stage, hospitalization status, and the presence of 
additional risk factors. Moreover, patients receiving 
thromboembolic prophylaxis were not excluded 
from our study, possibly decreasing the likelihood 
of developing PE.
iPE was more frequently observed in females (63%) 
than in males (37%); which is similar to several 
results reported in the literature [15-17]. However, 
this finding is not consistent with other previous 
studies where the majority of patients were males 
[6, 18, 19]. The female predominance in our study 
might be explained by the fact that 61.6% of the 
almost 20 000 newly diagnosed cancer patients 
from 2015 to 2019 in Panama were females [20-
24]. Distribution according to primary cancer was 
as follows: the most common existing malignancy 
was gastrointestinal cancers; followed by breast 
and gynecologic cancers. However, in previous 
studies, primary cancer distribution was different. In 
a recent study, incidentally detected PE was more 
common in gastrointestinal, lung, and breast cancer 
[18]. In a study by Abdel-Razeq et al., the highest 
number of iPEs were observed in gastrointestinal 
cancer, lung cancer, and lymphomas [16]. Primary 
cancer distributions may vary depending on 
the prevalence of different malignancies in the 
studied population. In Panama, 20.4%, 19.0%, and 
15.0% of the newly diagnosed cancer patients had 
breast, gastrointestinal, and gynecological cancer, 
respectively from 2015 to 2019 that can explain our 
findings [20-24]. The tumor stage and oncologic 
treatment are important factors related to iPE. We 
observed that most of our patients had metastatic 
disease and/or were on active chemotherapy at 
the time of diagnosis. In a retrospective study 
performed in Brazil, 48 patients with iPE were 
reported; of whom 66.7% had metastatic disease 
and 60.4% were undergoing chemotherapy which 
is similar to what was observed in our study [12]. 
Similar findings were also found in three other 
studies [1, 16, 25]. These findings were as expected 
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since the risk of venous thromboembolism is higher 
in metastatic disease [26]. Bach et al., demonstrated 
that patients with metastatic disease had a -1.5fold 
higher incidence of PE compared to patients without 
metastases [27]. In addition, recent chemotherapy has 

PE [26]. Moreover, CT scans are performed more 
frequently in patients with metastatic disease who 
are undergoing active treatment, thus increasing the 
likelihood of detecting iPE. Therefore, we suggest 
that when a contrast-enhanced chest CT is performed, 
pulmonary vasculature should be carefully assessed 
for iPE, particularly in patients with metastatic 
disease; undergoing active cancer treatment.
Most of our patients had central iPEs which are 
similar to what has been seen in previous studies 

with central iPEs have worse overall survival than 
those with peripheral emboli. However, peripheral 
iPE could be underdiagnosed in our study due to 
factors such as underreporting and poor contrast 
of the small pulmonary arteries. Despite being 

signs and symptoms commonly associated with 

patients; however, these symptoms did not raise 
any suspicion of a possible PE. Interestingly, during 
the seven months, only 6 patients were diagnosed 
with suspected PE; sustaining the fact that most PEs 
are not suspected in cancer patients. This could be 

symptoms which are commonly attributed to the 
underlying malignancy, anti-cancer therapy, and/
or comorbidities. More than %70 of our patients 
were reported as asymptomatic; however, due to the 
retrospective design of our study, we do not know 
how many of these patients were truly asymptomatic. 
The clinical relevance of iPE is non-negligible; a 
large retrospective case-control study reported a 
reduced overall survival in cancer patients with iPE, 
especially in patients with central PE [18]. Regarding 
its adverse impact on the patient’s survival [8], most 
physicians choose to treat incidentally detected PE 

study, where detection of iPE changed management 
in almost %80 of the cases. Several guidelines [9, 
10] currently recommend the same initial and long-
term treatment for iPE as for patients with suspected 
PE, nonetheless, these recommendations have a 

low level of evidence and are based on informal 
consensus. 
Whether to treat or not, subsegmental emboli are 
still uncertain. The American Society of Clinical 
Oncology suggests treatment of isolated PE on a case-
by-case basis [9]. On the other hand, The American 
College of Chest Physicians (AT10) recommends that 
in patients with subsegmental PE with no proximal 
deep vein thrombosis (DVT) in the legs, and low 
risk of recurrent vein thromboembolism (VTE), 
observation is preferred over anticoagulation (grade 
2C recommendation); while in high-risk patients, 
anticoagulation is preferred over observation (grade 
2C recommendation) [10]. Interestingly, of the nine 
patients that did not receive anticoagulation, only 
one had a peripheral PE; suggesting that in our 
institution, patients with iPE reveive anticoagulant 
irrespective of the location of the embolus, unless 
anticoagulation is contraindicated. Detection of 
emboli may change patient management; therefore, 
the radiologist should be aware of the possibility of 
detecting even small emboli, even in patients who 
are reported as asymptomatic. Current guidelines do 
not recommend thromboprophylaxis in ambulatory 
cancer patients. However, in our study, almost %75 
of the patients were ambulatory patients at the time 
of diagnosis. Similar results were observed in past 
studies [16 ,15 ,12]; suggesting that ambulatory cancer 
patients are also at risk of venous thromboembolism. 
There are several limitations to our study. First, its 
retrospective design with a possible known bias. 
Second, not optimizing routine CT scan techniques 
for the detection of pulmonary embolism may have 
prevented the detection of small emboli; especially 
in subsegmental arteries. In addition, only radiology 
reports were used without reviewing the CT images 
to exclude any iPE that might have been missed 
in initial reports. Moreover, patients receiving 
thromboembolic prophylaxis were not excluded 
from our study, possibly decreasing the likelihood 
of developing PE. Therefore, the frequency rate of 
iPE may have been underestimated in our study. 
The small sample size may limit the applicability 

analysis have been performed, the National Institute 
of Oncology is the only public specialized medical 
center for cancer treatment in Panama; attending 
more than %80 of Panama’s cancer patients, from 
all around the country.
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Our study adds to the growing evidence that iPEs 
have a relatively low incidence in oncologic patients 
(1.13%), however, its true incidence remains 
uncertain. IPE was most frequently observed 
in patients with gastrointestinal, breast, and 
gynecologic cancer; mainly in those with metastatic 
disease or receiving chemotherapy.
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