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ABSTRACT

Purpose: The aim of the study is to evaluate the prevalence of extrapulmonary findings in low-dose computed 
tomography (LDCT) of the thorax. 

Methods: Patients who were referred to the radiology department by the department of pulmonary medicine between 
June 2016 and January 2018 for LDCT examination to assess either a certain or a potential pulmonary disease were 
identified. Images were retrospectively re-evaluated and findings were categorized according to organ system (Total of 8 
groups including cardiac, vascular, mediastinal, abdominal, skeletal, thyroidal, breast and muscular-soft tissue). The LDCT 
was performed by using a 64-detector CT scanner with scanning parameters standardized as 120 kVp and 20 mAs with 3 
mm slice thickness.

Results: 102 patients (41 female, 61 male) aged between 25 and 90 years (mean age: 54.5±14.3 years) were included 
in the final assessment. 87 (85.3%) out of 102 patients had  total 245 incidental extrapulmonary findings. Abdominal 
pathologies were the most common findings (62 patients (60.8%)). Overall, 26 extrapulmonary findings led to further 
work-up or consultation. 

Conclusion: Incidental extrapulmonary findings can be detected commonly in LDCT of the thorax. Radiologists should 
be aware of evaluating all the structures in the scanning area by following a systematic approach in the reading of such 
studies in order to identify possible pathologies and guide the clinician for the accurate management of patients. 

Keywords: Low dose computed tomography, thorax, extrapulmonary findings, incidental.

Düşük Doz Toraks BT’de İnsidental Ekstrapulmoner Bulgular

ÖZET

Amaç : Çalışmanın amacı toraksın düşük doz bilgisayarlı tomografisinde (DDBT) ekstrapulmoner bulguların prevalansını 
değerlendirmektir.

Yöntemler: Haziran 2016 - Ocak 2018 tarihleri arasında göğüs hastalıkları anabilim dalı tarafından belirli veya olası bir 
akciğer hastalığını değerlendirmek amacıyla radyoloji bölümüne DDBT incelemesi için yönlendirilen  hastalar belirlendi. 
Görüntüler retrospektif olarak yeniden değerlendirildi ve bulgular organ sistemine göre sınıflandırıldı (Kardiyak, vasküler, 
mediastinal, abdominal, iskelet, tiroid, meme ve kas-yumuşak doku olmak üzere toplam 8 grup). DDBT, 120 kVp ve 3 mm 
kesit kalınlığında 20 mA olarak standartlaştırılmış tarama parametrelerine sahip 64 dedektörlü bir BT tarayıcı kullanılarak 
gerçekleştirildi.

Bulgular :  Değerlendirmeye 25-90 yaşları arasında (ortalama yaş: 54,5 ± 14,3 yıl) 102 hasta (41 kadın, 61 erkek) dahil 
edildi. 102 hastanın 87’sinde (% 85,3) toplam 245 insidental ekstrapulmoner bulgu vardı. Abdominal patolojiler en sık 
görülen bulgulardı (62 hasta (% 60,8)). Toplamda, 26 ekstrapulmoner bulgu için ileri tetkik veya konsültasyon istendi. 

Sonuç: İnsidental ekstrapulmoner bulgular, toraksın DDBT’sinde yaygın olarak izlenebilmektedir. Radyologlar, olası 
patolojileri belirlemek ve doğru hasta  yönetimi için klinisyene rehberlik etmek amacı ile  bu tür incelemelerin okunmasında 
sistematik bir yaklaşım izlemeli ve  tarama alanındaki tüm yapıları değerlendirmelidir.

Anahtar kelimeler: Düşük doz bilgisayarlı tomografi, toraks, ekstrapulmoner bulgular, insidental.
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With the advance of imaging technology, the int-
roduction of multidetector CT has revolutioni-
zed the diagnostic process. However radiation 

dose especially for follow-up examinations still remains 
as an issue. Incorporating the LDCT based on reduced ra-
diation dose via reducing the tube current principle into 
the diagnostic algorithm without compromising image 
quality of lung, have reduced the unwanted effects of ra-
diation (1). 

LDCT is commonly used in long term follow-up of  pulmo-
nary parenchymal nodules especially in young patients 
(2, 3). A randomized multicenter controlled trial showed 
that imaging with LDCT reduces lung cancer and all-cause 
mortality by 20 % and 6.7 % , respectively(4). 

Presence of different structures other than lungs in the 
thoracic imaging with LDCT which has reduced image 
quality than diagnostic CT raises the question of how 
frequently incidental findings might be seen in other ext-
raparanchymal tissues and organs  in the scanning area.  
Thus, patients may require further imaging, follow-up, or  
biopsy to characterize these unexpected findings, or addi-
tional treatments may be added to clinical management. 
There are also opposing views in the literature about the 
necessity of systematically searching incidental extrapul-
monary findings (5, 6).

The aim of this study is to analyze the prevalence and dist-
ribution of extrapulmonary findings in LDCT with the pur-
pose of contribution to the literature.

MATERIAL AND METHODS
Study Design and Patient Selection
The local institutional review board approved this retros-
pective study. The study population was consisted of 102 
consecutive patients (41 female, 61 male) aged between 
25 and 90 years (mean age: 54.5±14.3 years) who were 
referred to the radiology department by the department 
of pulmonary medicine between June 2016 and January 
2018 for LDCT of the thorax to evaluate either a certain or 
a potential pulmonary disease. 

Low-dose-CT Imaging
LDCT examinations of thorax were performed using a 
64-detector CT scanner (Definition, Siemens, Forcheim,
Germany) with following imaging parameters without IV

or oral contrast material: acquisition 24x1.2 mm, slice col-
limation 1.2 mm, slice width 3 mm, pitch 1.2, tube current 
20 mA; voltage 120 kVp. Scanning was performed in su-
pine position and images were obtained  from the lower  
neck to the upper abdomen in a single breath hold. Axial 
imaging data were postprocessed (Leonardo workstation, 
Siemens Medical Solutions) and coronal reconstructions 
were performed.

Image Analysis
LDCT images of chest were retrospectively reevaluated 
for extrapulmonary findings by a 10-year experienced 
thoracic radiologist. In our study, extrapulmonary fin-
dings were defined as pathologies to be seen outside the 
lung parenchyma. Extrapulmonary findings were catego-
rized in 8 groups as follows: cardiac, vascular, mediastinal, 
abdominal, skeletal, thyroidal, breast and muscular-soft 
tissue. In each group detected pathologies were recorded 
and subgrouped accordingly.

Further assessment options were provided for follow-up 
modalities or repeated imaging intervals by the radiolo-
gist (eg: progression of lung nodule, PET follow-up may be 
considered, semi-solid renal mass, ultrasound follow-up is 
recommended).

Statistical Analysis
Data were expressed as frequencies for categorical vari-
ables. Categorical variables were compared via Chi-square 
test in SPSS software (version 16.0; SPSS; Chicago, Illinois, 
USA). Statistical significance was interpreted when p valu-
es were below 0.05.

RESULTS
85.3% of the study population (n= 87) had at least one 
incidental extrapulmonary finding.  245 incidental ext-
rapulmonary findings were observed in all patients. 
Involvement of more than one organ system was noted in 
72.5 % (n=74) of the patients.

Abdominal pathologies were the most common extra-
parenchymal findings found in   60.8% of the patients (n: 
62). Hepatosteatosis and sliding hiatal hernia were seen in 
37.3% (n: 38) and 11.8% of all patients with extrapulmo-
nary findings (n: 12) respectively (Table 1). The breakdown 
of cumulative extrapulmonary findings are provided in 
Table 1.
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Table 1: Distribution of incidental extrapulmonary findings in LDCT of chest in 102 patients. Finding were aligned according to 
descending frequency in each category

Category Incidental extrapulmonary findings in LDCT of chest Number of patients (n)

ABDOMINAL

Hepatosteatosis 38

Sliding hernia 12

Renal cysts 10

Cystic hepatic lesions 6

Hepatic parenchymal calcifications 5

Splenic calcifications 4

Adrenal hyperplasia 3

Adrenal adenoma 2

Liver masses 2

Bochdalek hernia 2

Cholelithiasis 1

Gastric diverticulum 1

Misty mesentery with mesenteric  lymph nodes 1

Abdominal aortic aneursym 1

Splenic artery aneurysm 1

Renal angiomyolipoma 1

Renal stone 1

Renal parenchymal thinning 1

SKELETAL

Degeneration 59

Scoliosis 6

Hemangioma 3

Diffuse idiopathic skeletal hyperosteosis (DISH) 3

Sclerotic lesions 2

Lytic lesions 2

Simple bone cysst 2

Old healed fractures 2

Compression fracture 1

CARDIAC

Coronary artery calcifications 34

Valvular calcifications 9

Increased cardiothoracic ratio 7

Pericardial effusion 6

Pericardial cyst 2

Pericardial thickening 2

Increased pericardial fat tissue thickness 1

VASCULAR

Thoracic aortic atherosclerosis 40

Ascending aortic dilatation 8

Dilatation of pulmonary artery 2

THYROIDAL
Thyroid nodule 7

Thyroid gland hyperplasia 4

BREAST

Tumoral masses 4

Breast calcifications 3

Gynecomastia 3

Postoperative change 2

Asymmetry in breast tissue 1
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Table 1: Distribution of incidental extrapulmonary findings in LDCT of chest in 102 patients. Finding were aligned according to 
descending frequency in each category (continuation of Table 1)

Category Incidental extrapulmonary findings in LDCT of chest Number of patients (n)

MEDIASTINAL Mediastinal lymphadenopathy 8

MUSCULAR -SOFT TISSUE

Tumoral mass 2

Skin thickening 1

Subcutenous edema 1

Axillary lymphadenopathy 1

In the female population (n: 41, 40.2%) the most common 
extraparenchymal  findings were  skeletal (65.9%) and ab-
dominal (51.2%) pathologies. The categoric distribution 
of other extrapulmonary findings in females  were   58.5% 
cardiac, 48.8% vascular, 17.1% breast, 14.6% thyroidal,  
9.8% mediastinal and 7.3%  muscular-soft tissue.

For the male population (n: 61, 59.8%) the most common 
extraparenchymal findings were abdominal pathologies  
(67.2%) followed by  bone pathologies (55.7%). The other 
extrapulmonary findings in males  in descending order 
were  in vascular (36.1%), cardiac (34.4%), mediastinal 
(11.5%), thyroidal (6.6%), breast (4.9%) and  muscular-soft 
tissue (1.6%) categories.

While most of those incidental findings were age related/
degenerative changes, in 24 patients, extrapulmonary fın-
dings were deemed significant enough to warrant additi-
onal consultations/imaging studies. 4 patients with breast 
findings (tumoral masses) (Figure 1), 9 cardiovascular fin-
dings (ascending aorta dilatation, pericardial masses etc.), 
3 patients with renal masses (apart from simple cysts), 2 
patients with surrenal nodules  were among those pati-
ents. 14 patients had progression of known lung nodule. 
Mean age for patients with clinically significant findings 
was 57±14.9 vs 52.3±13.5 without (p=0.051). 4 patients 
had both progression of known nodule and clinical signi-
ficant extrapulmonary finding.

Figure 1a-d: Axial LDCT image in mediastinal window setting showing a lobulated tumoral mass in right  breast (a) accompanied by right axillary 
LAP (b) of a 43 years old female. In  the lung window setting of same image the lesion in right breast (c) and right axillary LAP (d) were not so 
distinguishable. Later the lesion was confirmed as invasive ductal carcinoma histopathologically.

DISCUSSION
Globally increasing rates of pulmonary diseases including 
lung cancer necessitated new advances in the radiological 
assessment of the patients who were referred to radiology 
clinics for CT scan. LDCT is also being used as a lung can-
cer screening tool for a certain subset of patients, impro-
ving the prognosis greatly (4). All those practices increase 
the prevalence of the LDCT together with the diagnoses 
of “incidentalomas”.

Incidental findings have been classified according to clini-
cal significance by many authors (5-8) but  “potentially sig-
nificant” and “insignificant” terms are open to interpretati-
on and differs among investigators. In this study, we not 
only included reported incidental findings, the LDCT ima-
ges were also reevaluated for incidental extrapulmonary 
findings regardless of reports by a radiologist specialized 
in thoracic imaging. Thus, some low-risk extrapulmonary 
findings were not recorded by different radiologists and 
the possible differences between the reports or uncorrect 
interpretations  were tried to be minimized by this stan-
dardization as analysis of incidental findings was the pri-
mary aim of this retrospective study.
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Weng et al  reported that the performance of  LDCT was 
comparable to standard-dose CT and LDCT was superior 
to digital radiography  for detection of pulmonary nodule, 
mediastinal lymphadenopathy (>10 mm in the short axis) 
and pleural effusion (9). Naidich et al, in their preliminary 
observations, showed that at all levels of the thorax, visu-
alization of parenchymal structures was not affected by 
decreasing the milliamperage in LDCT protocol especi-
ally in the pediatric population, as well as for screening 
patients at high risk for developing lung cancer (3, 10). In 
another study  thoracic non-osseous lesions were detec-
ted in cancer patients in LDCT images acquired as a part 
of skeletal SPECT/CT examinations (11). In the literature, 
it also stated that the image quality of LDCT was satisfac-
tory for both mediastinal and lung windows in the follow-
up of lung cancer (12). 

Dinkel et al reported that, during follow-up of patients 
with malignant lymphoma and extrapulmonary primary 
tumors, the impact of the thorax LDCT on image quality 
and lesion conspicuity was as high as standard-dose CT 
(13). In our study only baseline LDCT imaging were perfor-
med without additional postprocessing which improves 
image quality of LDCT.

Since the field of view in CT exams includes several additi-
onal organ systems, it is important to evaluate all of those 
structures for potential abnormalities. In our study abdo-
minal pathologies were by far most common incidental 
finding seen in 60,8% (n: 62) of patients and among those 
hepatosteatosis was the most common extraparench-
ymal finding. While our study did not reveal a definite case 
of an incidental cancer, Pinsky et al reported 104 cases of 
renal carcinoma in a cohort of more than 26000 patients 
who received LDCT for National Lung Screening Trial (en-
rollment from 2002-2004)(14). They also concluded that 
incidental abnormal abdominal findings were common 
(39.1%) in screens with renal cancer versus 4.1% in scre-
ens without. 

Incidental thyroid carcinoma was also found to be a not-
so-rare entity in a different secondary analysis study done 
on the National Lung Screening Trial (enrollment from 
2002-2004), 35 thyroid cancers were found with a 7, 8 fold 
increased risk in patients with any above-diaphragm ab-
normality (15). 

Thoracic radiology experience in interpretation of LDCT 
is an important factor affecting diagnostic assessment. In 
our study, a 10-year experienced radiologist specialized in 

thoracic imaging retrospectively re-evaluated the images 
of LDCT rather than a general radiologist as commonly 
seen in the literature (8). 

In the study of Nguyen et al extrapulmonary findings were 
assigned to five organ systems (cardiovascular, thyroid, 
adrenal, renal, and hepatobiliary) among prospectively ac-
quired data on 17,309 participants who underwent chest 
LDCT. In their study, extrapulmonary findings were noted 
in 58.7% of the study group (16). In our study, among the 
102 patients who underwent LDCT incidental extrapul-
monary findings were observed in 85,3% of the patients 
which was a relatively high rate as additional categories 
were added (skeletal, breast and muscular-soft tissue).

The category “S” in Lung-RADS reporting system defines 
other findings than those pertaining to lung cancer and 
can be scored between 0–4. In a retrospective investi-
gation that involved 581 patients who received baseline 
LDCT for lung cancer screening, 141 incidentalomas were 
described in reports but were not labelled with the S mo-
difier. Since incidental findings were commonly identified 
on chest CT for lung cancer screening, the authors conc-
luded that usage of the S modifier within Lung-RADS is 
inconsistent (17). 

Relatively small sample size and retrospective design are 
the main limitations of this study. In a prospective study 
with larger study population diversity of encountered ext-
rapulmonary findings would be much higher. 

CONCLUSION
Our study highlighted that with LDCT of the thorax inci-
dental extrapulmonary findings could be frequently de-
tected. Radiologists reading LDCT of the thorax should be 
aware of possible incidental findings that occur outside 
the lung parenchyma and, therefore, should systemati-
cally  evaluate all the structures in the scanning area, not 
only with the lung window settings but also with medias-
tinal and bone window settings. It is critical that radiolo-
gists should provide clear and appropriate recommenda-
tions to clinicians on how to manage incidental findings. 
Thus, this will prevent under-diagnosis, necessary clinical 
management is provided and unnecessary follow-up and 
possible medicolegal issues are avoided.
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