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Imaging for the diagnosis of pulmonary embolism 
in very obese patients; a survey among internists 

and radiologists in Italy and the Netherlands
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Letter to the Editors-in-Chief.
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Dear Editor,

Obesity is a risk factor for venous thromboembolism [1]. Spiral computed tomography (CT) 

and the ventilation perfusion (VQ) scan have been examined in several studies for the 

objective diagnosis of pulmonary embolism (PE). However, in these studies very obese 

patients (BMI>40 kg/m2) are underrepresented. Imaging limitations in the obese are com-

mon [2]. It is unknown how frequently severe obesity is a complicating factor in the diag-

nostic process of PE. To examine how often specialists encounter this problem, how they 

solve it, and whether radiology departments do have a protocol for severe obese patients, 

we performed a survey to evaluate this problem.

Two separate questionnaires, for the radiologists and internists, were developed. We spe-

cifically registered whether the hospitals had CT equipment available and whether there 

were weight and body size limitations for the highest weight capacity scanners available 

(Table 1). We asked to send the local protocol in which adjustments for the radiation dose 

for obese persons was noted, if available. Other questions were about the frequency of 

non-fitting in the CT, referral to another centre, alternative options for diagnostics and the 

frequency of starting anticoagulation without diagnosis. A web page was created for sub-

mitting the answers guaranteeing anonymity. In the Netherlands, two study investigators 

(F.C. and F.A) contacted radiology departments and outpatient clinics of internal medicine 

of all hospitals to create a list of appropriate participants. In Italy, the Chief of Radiology 

Department has accepted the protocol and has sent the questionnaires to 190 Radiology 

Centers. For internists, the e-mail database of Italian Society of Thrombosis and Haemo-

stasis (SISET) has been used. In both countries, a reminder was sent to all approached staff. 

The results were analyzed with descriptive statistics using SPSS version18.

The overall response rate was 39% for radiologists and 32% for internists. For the radiology 

departments, questionnaires were filled in by radiologists (37%), or their technical staff 

(63%) in the Netherlands, in Italy only by radiologists. For the internal medicine question-

naire, 89% of the responders were internists, 4% pulmonologists and the other group (7%) 

consisted of residents internal medicine. On the question how often obese patients did 

not fit into the CT, the answers of the radiologists and internists were comparable: ‘at least 

once a year’ was noted by 27% of the radiologists and 33% of the internists (Table 1). This 

frequency was dependent on the differences in maximum gantry diameter (median 70 cm) 

and weight limit of the CT (median 200 kg). When the gantry was below 70 cm, 50% of the 

radiology staff reported that at least once a year a patient did not fit, while for a gantry of at 
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least 70 cm this was 15%. A similar effect was noted for the differences in load capacity; the 

frequency of ‘a non-fitting patient’ decreased from 36% with a load capacity of less than 

200 kg to 22% with a load capacity of more than 200 kg. In Italy, radiologists reported a 

higher frequency of non-fitting where there are relatively more CT scans with a load capac-

ity of <200 kg and a gantry diameter <70 cm. The use of the VQ scan and the big gantry CT 

were the most often mentioned alternatives.

Fifty percent of the internists did not know whether patients were referred in case of non-

fitting and almost 75% did not know whether the alternative diagnostic option was success-

ful (Table 1). Another aspect is that 16% of the internists indicated a start of anticoagulation 

for the treatment of possible PE in patients without a clear diagnosis.

Only 14 of the 91 responding hospitals in the Netherlands responded on the question 

whether it was possible to send information about local protocols concerning radiation 

dose adjustments for the obese. Ten hospitals indicated that they did not have specific pro-

tocols. Four hospitals have noted adjustments in the protocols for the obese. These con-

tained adjustments of kilovoltage, milliampere per second or rotation time of the CT scan. 

However, no specific criteria were defined for weight and or BMI or only adjustments in the 

range of 40 to 100 kg. Despite the fact that the number of respondents was low and we 

had to deal with subjective answers that could pose a problem on the representativeness, 

it is unlikely that specialists and departments who did not respond will all have specific 

protocols for these patients and know exactly what to do in case of a non-fitting patient.

With the growing prevalence of obesity, the frequency of the problem that obese patients 

do not fit in the CT for the diagnosis of PE will increase. This is especially true for centers 

specialized in bariatric surgery or other treatments related to severe obesity. The unfa-

miliarity of specialists with this issue was striking but not unexpected given the low rate 

of non-fitting in the CT. It is conceivable that imaging in very obese patients will have spe-

cific problems, like size limits of the CT and other equipment, optimizing image quality and 

exposure to higher radiation dose [3–5]. However, an accurate diagnosis of PE is essential 

to prevent adverse outcomes or unnecessary anticoagulant therapy. There are no specific 

protocols for the diagnostic workup of the obese patient with suspected PE. The D-dimer 

assay is, in combination with clinical decision rules, widely used in clinical practice to rule 

out clinically suspected PE [6]. Very obese patients were underrepresented in the stud-

ies that validated the safety and efficacy of this approach. Since D-dimer results can be 
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table 1. Questionnaires for the radiology department and internists in the Netherlands and 
Italy about the frequency of non- fitting of the obese in the CT for the diagnostics of pulmonary 
embolism and the other possible practical solutions or alternatives.

r
a

d
IO

lO
Y

Questions
Netherlands

n=56 (%)
Italy

n=30 (%)
Total

n=86 (%)

Load capacity of the CT 202 kg (150-300) 200 (100-227)
Width of the gantry of CT 70 cm (50-80) 70 (45-85)
How often doesn’t a patient fit in the CT
less than once a year
once a year
2-10 times a year
unknown

39 (70)
7 (13)
6 (11)
4 (7)

15 (50)
4 (13)
6 (20)
5 (17)

54 (63)
11 (13)
12 (14)
9 (11)

Referring to other center when not fitting in CT:
no
unknown

39 (70)
0 (0)

22 (73)
6 (20)

61 (71)
6 (7)

Policy when not referring:
VQ scan
big gantry CT
no alternatives/unknown

14 (25)
3 (5)

25 (45)

15 (50)
0 (0)
0 (0)

29 (34)
3 (4)

25 (29)

In
te

rn
a

l 
M

ed
Ic

In
e

Questions n=47 (%) n=43 (%) n=90 (%)

How often doesn’t a patient fit in the CT:
never till once in 2 years
once a year
2-10 times a year
unknown

29 (62)
12 (26)
5 (11)
1 (2)

5 (12)
13 (30)

0 (0)
25 (58)

34 (38)
25 (28)

5 (6)
26 (29)

Refer to another center:
no
unknown

12 (26)
24 (51)

18 (42)
19 (44)

30 (35)
43 (48)

Policy in the other centre:
VQ scan
big gantry CT
unknown

17 (36)
2 (4)

27 (57)

3 (7)
1 (2)

38 (88)

20 (22)
3 (3)

65 (72)
Result of the policy:
diagnostics was successful
unknown

18 (38)
27 (57)

4 (9)
39 (91)

22 (24)
66 (73)

Reasons for not referring:
alternatives in own centre
unknown

5 (11)
37 (88)

14 (33)
29 (67)

19 (21)
66 (73)

Start anticoagulation without diagnostics:
never
sometimes (1-2 times a year) till regularly 
(5-10 times)

28 (60)
7 (15)

31 (72)
7 (16)

59 (66)
14 (16)

CT = computed tomography; VQ scan = ventilation perfusion scan.
Data are presented as median (range) or as numbers (percentages).
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increased in the obese [7,8], the test is probably less specific. There is, however, no reason 

to think that it is less sensitive. We expect a lower proportion of patients that does not 

need imaging based on a normal D-dimer combined with low risk of PE using a decision 

rule. As long as we don’t have studies on other D-dimer cut-off levels for very obese people, 

or adjustments for the decision rules, we suggest to follow the established guidelines for 

these initial tests. In case of non-fitting, there are several options which should be consid-

ered. When imaging is needed, we suggest to start with compression ultrasonography of 

the legs for the diagnosis of deep vein thrombosis, although obesity can limit the visualiza-

tion of the veins because of the increased tissue depth [9]. If the local CT scan has weight or 

gantry limits, it is possible to refer the patient to a radiology department with a larger CT 

scan. In other patients, VQ scanning is an acceptable alternative to CT angiography. How-

ever, the sensitivity and specificity are lower and this approach has its own limitations [5]. 

Pulmonary angiography may be needed only when tests are inconclusive or when the clini-

cal suspicion for PE remains high, even when less invasive study results are negative. In 

unstable patients highly suspicious for PE, echocardiography may be used to evaluate for 

right ventricular dysfunction, which is indicative of, but not diagnostic for PE [10]. These 

are by definition not evidence based guidelines for the very obese, but our survey clearly 

indicates the need of guidance in the policy for clinicians and radiologists.

In conclusion, this survey in two countries shows that nearly every hospital encounters 

the problem that a patient suspected of PE does not fit in the CT scan, and do not have 

protocols to handle this problem. In addition, specific imaging protocols for severe obese 

patients are either lacking, or not very specific. Future studies are needed to establish opti-

mal scanning protocols for imaging. For the time being, we advocate that departments 

have specific local diagnostic protocols for very obese patients with clear body weight and 

BMI definitions and practical guidelines what to do in case a patient does not fit.
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