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The diagnostic yield of recommended 
chest CT exams prompted by findings 
in outpatient chest radiography
There are many reports on how and why radiologists recommend further imaging studies for 
their patients but relatively few studies on the precise diagnostic value and patient outcomes 
of such recommended additional examinations. A recently published paper [1] describes the 
analysis of the diagnostic yield of chest CT exams recommended by radiologists on the basis of 
abnormalities detected on outpatient chest radiographic images. Not only does the study under-
line the importance of follow-up CT exams in patients with abnormalities on chest x-ray but it 
shows that radiologists should be confident that their recommendations are adding value and 
ultimately protecting patients.  

The numbers of recommendation for additional imag-
ing (RAIs) have been increasing steadily, resulting in criti-
cism that this trend has been responsible for the overall 
increase in imaging and associated costs. A counter-argu-
ment that has been put forward is that the true clinical 
value of additional imaging cannot be assessed simply on 
the basis of the number of additional imaging nor on sim-
ply the costs of such additional imaging. In fact as Porter 
[2] has pointed out, achieving high value for patients must 
become the overarching goal of health care delivery, with 
value defined as the health outcome achieved per money 
spent. Although critics [3] of this concept have pointed out 
that this outcome/cost ratio criterion of value in healthcare 
could reward mediocre outcomes just because they are 
cheap, [2]   Porter  maintains that his value assessment is 
what matters for patients and what unites the interests of all 
actors in the healthcare system. If value improves, patients 
payers, providers and suppliers can all benefit while the 
overall economic sustainability of he health care system 
increases. 

A  group at the Massachusetts General Hospital, Harvard 
Medical School  in Boston USA recently decided to analyze 
their hospital’s records to enable an evaluation (using the cri-
terion of the ratio of clinical outcome to the incremental cost) 
of the effect of additional CT imaging triggered by radiolo-
gists’ interpreting outpatient chest X ray (CXR) examinations. 

CXR is one of the most common outpatient diagnostic 
imaging  modality. In fact a study of high-cost imaging 
derived from RAIs showed that chest radiographic and 
computed tomographic imaging account for the high-
est recommended imaging examination pairs. However 
despite this high prevalence, the outcomes of recom-
mended chest CT examinations based on radiographic 
examinations are not well understood. 

The particular purpose of the study was to evaluate the 
diagnostic yield of recommended chest CT examinations 
prompted by abnormalities detected at outpatient radio-
graphic examinations of the chest.

stUdY desIGN 
The radiology department of MGH receives imaging 

referrals from over 2500 hospital-based physicians and 
more than 1000 community-based physicians, composed 
of 16% primary care physicians and 84% specialists. A total 
of more than 300 000 outpatient diagnostic imaging studies 
are carried out per year and the images are interpreted in 
the radiology department  by more than 100 staff radiolo-
gists, more than 85% of whom are subspecialists according 
to organ system 

The hospital’s radiology information system was queried 
for all outpatient diagnostic imaging examinations with 
chest radiographic examination codes.  The selection of 
patients is shown schematically in Figure 1. For each patient 
in the study cohort, the radiology information system was 
queried to identify whether the patient had received a chest 
CT examination at the institution within a 1-year period 
after the index chest radiographic examination. 

FigUre 1. Schematic representation of the patient selection process. CXR = 
chest radiographic examination.
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Follow-up chest CT examinations  were categorized based on 
two criteria. First, the reports for all follow-up chest CT examina-
tions were compared with the reports for the index chest radio-
graphic examinations to determine whether the CT examination 
contained an abnormality that corresponded to the finding on the 
index chest radiographic image that prompted the recommenda-
tion for chest CT examination. Only corresponding abnormalities 
that appeared on CT images were considered for the study. 

Second, if a corresponding abnormality was identified on the 
chest CT image, the same radiologist  determined the etiologic 
cause of the abnormality that was most likely, and categorized the 
abnormality as clinically relevant or not clinically relevant based 
on whether the finding required treatment or a further diagnostic 
work-up. “Clinically relevant” was defined as an etiologic cause 
that required treatment or further diagnostic work-up, such as 
malignancy, infection, indeterminate pulmonary nodules, inter-
stitial lung disease, and sarcoidosis.  

ResUlts
As Harvey et al. point out [1]  the US health care systems is 

shifting from volume-driven to value based payment models, so it 
is increasingly important for the radiology community to validate 
the clinical effect of its work. 

The study from the MGH group demonstrated that chest CT 
examinations obtained within 1 year of RAIs are associated with 
a high diagnostic yield of clinically relevant findings, and one 
in every 13 examinations yielded a previously unknown malig-
nancy. These findings suggest that RAIs for chest CT examina-
tions prompted by outpatient chest radiographic examinations 
represent a valuable contribution to patient care. 

Radiologists who interpret outpatient chest radiographic 
images in the study made recommendations in 10.3% of cases, 
with recommendations for CT examination in 4.5% of cases. The 
overall recommendation rate is comparable to rates previously 
reported for thoracic radiology and general radiography, which 
ranged from 7.7% to 10.9%, with notable differences in study 
design.  The MGH group  are unaware of another study that spe-
cifically reported chest CT recommendation rates from outpatient 
chest radiographic imaging. Older patients and current or former 
smokers were statistically more likely to receive recommendations 
for chest CT imaging, which may reflect a higher likelihood of 
radiographic abnormalities and a lower threshold for radiologists 
to recommend a chest CT examination in these patients.  

CoNClUsIoNs 
When the researchers looked at the chest CTs obtained within one 

year of the index chest X-ray, they found that 41.4 percent detected a 
corresponding abnormality requiring treatment or further diagnos-
tic workup. One in every 13 yielded a corresponding abnormality 
representing a newly-diagnosed, biopsy-proven malignancy.

“In this era of concern about radiation dose risk, these findings 
suggest that the extremely low predicted risk of radiation-induced 
cancer associated with a chest CT is orders of magnitude less 
than the potential clinical benefits,” said study co-author Dr H. 
Benjamin Harvey, . “If ordering physicians see a recommendation 
for chest CT, they need to ensure that the patient gets the recom-
mended imaging.”

More than one-third of patients in the study group who were 
recommended for follow-up chest CT did not receive the exam 
within one year—an oversight that could result in missed or 
delayed diagnoses, the researchers said. 

“More research is needed to understand the possible reasons 
for the less-than-optimal adherence to RAIs after chest X-ray,” Dr. 
Harvey said. “One thing we’re looking at is how the recommenda-
tion language affects recommendation adherence.” 

The researchers hope that their study helps improve awareness 
of the importance of follow-up CT.

“These results show that radiologists should be confident that 
their recommendations are adding value and protecting patients,” 
study author Dr. Alkasab said. In summary, the data suggested that 
chest CT examinations recommended to evaluate an abnormal 
finding on an outpatient chest radiographic image have a high 
yield of clinically relevant findings, including newly discovered 
malignancy. 
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FigUre 2. Examples of lesions seen on chest radiographic images that prompted a 
recommendation for chest CT examination and the corresponding abnormality on chest 
CT. (a, b) In the first example, a nodular opacity (arrow on a) is seen projecting over the 
right posterior ninth rib in the chest radiographic image of a 50-year-old woman who 
presented with cough; the recommended chest CT examination demonstrated this to be 
callus from a remote rib fracture (arrow on b). (c, d) In the second example, a nodular 
opacity (arrow in c) is seen projecting over the left anterior first rib on the chest radio-
graphic image of a 53-year-old man who is a former smoker and presented with cough; 
the recommended chest CT examination demonstrated this to be a suspicious nodule 
in the apicoposterior segment of the left upper lobe (arrow in d). On resection, this was 
found to be well-differentiated adenocarcinoma of the lung.


