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Abstract
AIM: To investigate the prevalence of relevant incidental 
findings (RIFs) detected during routine abdominal 
contrast-enhanced computed tomography (CeCT).

METHODS: We retrospectively evaluated the reports 
of a consecutive series of abdominal CeCT studies 
performed between January and May 2013. For each 
report, patients’ age and sex, admission as inpatient 
or outpatient, clinical suspicion as indicated by the 
requesting physician, availability of a previous abdominal 
examination, and name of the reporting radiologist were 
recorded. Based on the clinical suspicion, the presence 
and features of any RIFs (if needing additional workup) 
was noted.

RESULTS: One thousand forty abdominal CeCT were 
performed in 949 patients (528 males, mean age 66 ± 
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14 years). No significant difference was found between 
inpatients and outpatients age and sex distribution (P  
> 0.472). RIFs were found in 195/1040 (18.8%) CeCT 
[inpatients = 108/470 (23.0%); outpatients = 87/570 
(15.2%); P  = 0.002]. RIFs were found in 30/440 (6.8%) 
CeCT with a previous exam and in 165/600 (27.5%) 
without a previous exam (P  < 0.001). Radiologists’ 
distribution between inpatients or outpatients was 
significantly different (P  < 0.001). RIFs prevalence 
increased with aging, except for a peak in 40-49 year 
group. Most involved organs were kidneys, gallbladder, 
and lungs.

CONCLUSION: A RIF is detected in 1/5 patients under-
going abdominal CeCT. Risk of overdiagnosis should be 
taken into account.

Key words: Contrast-enhanced computed tomography; 
Abdomen; Incidental findings; Screening; Overdiagnosis 
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Core tip: A relevant incidental finding (IF) is detec-
ted in one out of five patients undergoing abdominal 
contrast-enhanced computed tomography. Thus, in 
clinical practice, we daily perform unconscious collateral 
screening for a number of abdominal diseases. Notably, a 
problem still exists about how to deal with these findings, 
as their detection can be stressful and potentially harmful 
for patients, also contribute to increase in health care 
costs. On the one hand we have the risk of overdiagnosis, 
on the other hand there is a risk of legal issues for not 
having reported and suggested further work-up for these 
IFs.
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INTRODUCTION
Contrast-enhanced computed tomography (CeCT) has 
gained a crucial role in medical practice[1]. With the 
increase of number and quality of CeCT examinations, 
a concurrent increase of unexpected (incidental) fin-
dings unrelated to clinical suspicion has occurred[2]. 
Most of these incidental findings (IFs) are immediately 
recognized as benign or as anatomical variants and have 
no clinical relevance, but in a number of IFs additional 
workup is needed to reach a final diagnosis. This in turn 
generates anxiety for patients and additional costs for 
the healthcare systems[3].

The discovery of an IF has been cited among the 

causes of increased use of cross-sectional imaging 
and ionizing radiation exposure for medical reasons, 
being theoretically even detrimental for the patient[1]. 
Balancing the benefit of an early detection of a disease 
with the risk of overdiagnosis is crucial from a societal 
viewpoint when a screening program is planned[4]. 
Although some attempts to standardise the manage-
ment of IFs have been made, in the clinical practice 
their management still vary widely between physicians 
and countries[5]. 

Several studies have been devoted to assess the 
prevalence of IFs and their relevance[6-12]. They have 
generally been performed to evaluate collateral fin-
dings detected during an imaging study dedicated 
to a single anatomical structure (e.g., IFs detected 
during CT colonography or cardiac CT/MRI, breast MRI, 
etc.)[6-11] or performed in a specific clinical setting (e.g., 
IFs discovered during emergency abdominal CT)[12]. 
Conversely, no data are available about relevant IFs 
that are occasionally detected in a series of consecutive 
patients undergoing abdominal CeCT.

The purpose of our work was to investigate the 
prevalence of relevant IFs detected during abdominal 
CeCT in the daily routine at our institution.

MATERIALS AND METHODS
Institutional Review Board approval of IRCCS Ospedale 
San Raffaele, Milano, Italy was obtained and patients’ 
informed consent was waived. Our report is concerned 
with a retrospective evaluation of the reports of a 
consecutive series of abdominal CeCT performed at our 
institution between January and May 2014, including 
inpatients, outpatients, and patients coming from the 
emergency department. The last ones were considered 
as outpatients. CeCT examinations were performed 
using either a 16- or 64-slice CT systems (SOMATOM 
Emotion and Sensation, respectively; Siemens Medical, 
Erlangen, Germany) with oral administration of variable 
amount of diluted water-soluble iodinated contrast 
agent (Gastrografin, Bayer-Schering, Germany) and 
intravenous injection of iodinated contrast agent 
(Iomeron 350, Bracco, Milano, Italy) using different 
acquisition protocol according to the clinical suspicion. 
Electronic reports were retrieved from our radiology 
information system (RIS) (PolaRIS, El.Co., Cairo Mont-
enotte, Savona, Italy) and were reviewed in consensus 
by two radiology residents (CM and MB) with three 
years’ experience in CeCT. For each report, they recorded 
patients’ age and sex, his/her admission as inpatient 
or outpatient, the clinical suspicion as indicated by the 
requesting physician, and the name of the radiologist who 
signed the report. Based on the clinical suspicion, the 
report was searched to detect the presence of relevant 
IFs. IF was defined as “an incidentally discovered mass 
or lesion detected by abdominal CeCT performed for an 
unrelated reason”[5]. IFs were considered as relevant 
if additional workup (other imaging tests, clinical 
evaluation, or follow-up) was suggested by the reporting 
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radiologist. If no specific note was included in the report, 
the two reviewers assessed in consensus the needing 
of additional workup. In case of disagreement, a staff 
radiologist with 10 years of experience in CeCT (LMS) 
addressed the issue.

For all patients, reviewers noted the presence of 
previous cross-sectional imaging exams (ultrasound, 
CT, or magnetic resonance imaging) performed within 
one year. If this information was already included in 
the report, patients were classified as provided with 
a previous examination. Thus, reviewers rated any 
newly reported IF as not already known. If the report 
did not include any information, previous exams were 
searched for in our RIS. Finally, if none of the two abo-
vementioned criteria were applicable, patients were 
considered to be lacking of previous exams. For patients 
who underwent more than one abdominal CeCT in the 
considered period, the first exam was treated according 
to the abovementioned criteria, while the second and/
or the third following exam was considered to have an 
available previous exam.

Relevant IFs were also stratified according to 10-year 
age groups and classified according to the organ 
involved. 

Data and statistical analysis
Statistical analysis was performed by one of the 
authors (GDL) who has advanced statistical expertise. 
Data regarding the present paper may be shared 
upon request prior further Institutional Review Board 
Approval. 

Age distribution between inpatients and outpatients 
subgroups was compared using the U Mann-Whitney 
test. Sex distribution between inpatients and outpatients, 
as well as relevant IFs distribution in our series was 
compared within different subgroups (inpatients, out-
patients, patients with or without a previous exam) using 
the Chi-square test. Odds ratios were also calculated. All 
calculations were performed using SPSS Statistics v. 19 
(SPSS, Chicago, IL, United States) and Excel (Microsoft 
Excel® 2010, Redmond, WA, United States). A P-value 
less than 0.05 was considered as significant.

RESULTS
In the considered period, 1040 abdominal CeCT were 
performed in 949 patients (528 males, 421 females, 

mean age ± standard deviation 66 ± 14 years); 75 
patients underwent two CeCT examinations and eight 
patients underwent three CeCT examinations. 

Four hundred seventy out of 1040 (45.2%) CeCT 
examinations were performed in 401 inpatients (228 
males, 173 females; mean age 67 ± 15 years) and 
570/1040 (54.8%) in 548 outpatients (300 males, 
248 females; mean age 65 ± 12 years). Age and sex 
distribution was not significantly different between 
inpatients and outpatients (P = 0.472 and P = 0.717, 
respectively). 

Overall, relevant IFs were found in 195/1040 
(18.8%) CeCT, one IF per exam: 108/470 (23.0%) in 
inpatients and 87/570 (15.2%) in outpatients, the diffe-
rence being statistically significant (P = 0.002). 

A previous exam was available for 440/1040 (42.3%) 
CeCT examinations while it was not available for the 
remaining 600/1040 (57.7%). Relevant IFs were found 
in 30/440 (6.8%) CeCT with a previous exam and in 
165/600 (27.5%) with no previous exam (P < 0.001). 
Subgroup analyses between inpatients and outpatients, 
with or without a previous exam are reported in Tables 
1 and 2. No statistical difference was found regarding 
the number of patients with or without previous exams 
subdivided into inpatients and outpatients.

Exams were reported by nine different radiologists 
with three to 20 years experience in abdominal CeCT. 
The distribution of radiologists who reported CeCT 
exams of inpatients or outpatients was significantly 
different (P < 0.001). Full data are reported in Table 3.

Distribution of relevant IFs stratified according to 
10-year age groups (total, inpatients, and outpatients) 
is shown in Table 4 and graphically represented in 
Figure 1.

Distribution of relevant IFs among involved organs is 
shown in Table 5. A list of the relevant Ifs is reported in 
Table 6.

DISCUSSION
This study was performed to evaluate the prevalence 
of relevant IFs in a consecutive series of patients who 
underwent abdominal CeCT at our institution. Our study 
shows that relevant IFs are commonly encountered, 
being detected in about one fifth of patients undergoing 
abdominal CeCT.

Prevalence of IFs has been reported in literature 
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Previous exam P Odds ratio 

Yes No (no/yes)
Inpatients 14/187 (7.5) 94/283 (33.2) < 0.001 4.7
Outpatients 16/253 (6.3) 71/217 (22.4) < 0.001 3.7
p 0.632 0.003

Table 1  Percentage of relevant incidental findings among 
inpatients and outpatients, with or without a previous exam  n (%)

P-values were calculated using the χ 2 test.

Previous exam Yes/no

Yes No
Inpatients 187/1040 (18.0) 283/1040 (27.2) 0.66
Outpatients 253/1040 (24.3) 317/1040 (30.5) 0.80
Inpatients/outpatients 0.74 0.89 P = 0.152

Table 2  Number of inpatients and outpatients with or 
without a previous exam  n (%)

P-value was calculated using the  χ 2 test.
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them were mentioned in the report. O’Connor et al[10] 
reported a 14% IFs prevalence in kidneys, while IFs 
prevalence in adrenal glands was reported to range 
between 3% and 7%[16]. Some authors investigated 
IFs prevalence in a specific setting, such as patients 
who underwent abdominal CT in emergency. In this 
particular context, IFs prevalence has been reported 
between 15% and 35%[12]. A recent literature review on 
44 original studies on all imaging diagnostic modalities 
published between 1986 and 2007 reported a IFs mean 
prevalence of 23.6%[2]. To our knowledge, no previous 
report investigated the overall prevalence of relevant 
IFs in a consecutive series of routine abdominal CeCT.

In our series, we found a significantly higher amount 
of relevant IFs in inpatients compared to outpatients. 
This result could be explained by the fact that CT exams 
performed in inpatients are generally requested with a 
focused clinical question (e.g., staging in a patient with 
colon cancer). As findings are considered as incidental 
solely when not related to the clinical suspicion, the 
narrower the clinical suspicion the higher the possibility 
to detect an unrelated finding[2]. Conversely, clinical 

to vary from 3% to 58%[6-12], depending on the study 
population, the organ or system involved, and on criteria 
used to classify IFs. Several papers are focused on the 
rate of IFs detected during CT exams aimed to the 
evaluation of a single organ. For example, extracolonic 
IFs are reported to be detected in up to 23% of patients 
undergoing CT colonography[6,8] and this is nowadays 
considered one of the major issues regarding colon 
cancer screening with this technique. Dewey et al[13] 
reported a 5% prevalence of relevant extra-cardiac 
IFs and a 10% prevalence of non-relevant IFs during 
coronary CT angiography in a cohort of 108 patients. 
However, Gil et al[14] reported extra-cardiac IFs in 56% 
of their series, regardless to their severity. In the study 
of Law et al[15], 56 out of 295 patients (19%) had extra-
coronary IFs requiring clinical or radiological follow up. 
Other studies deal with IFs prevalence in a single organ. 
Rinaldi et al[9] re-assessed the images of a series of 
abdominal CT exams to evaluate prevalence, reporting 
rates, and clinical implications of incidentally-discovered 
pulmonary nodules. In this retrospective case review, 
39.1% of patients had lung nodules but only 8.4% of 
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Radiologist Overall Inpatients Outpatients

Reports Relevant IFs Reports Relevant IFs Reports Relevant IFs
A   69/1040 (6.6)   11/69 (16.0) 43/470 (9.1)     8/43 (18.6) 26/570 (4.6)     3/26 (11.5)
B   59/1040 (5.7)   11/59 (18.6) 21/470 (4.4)     3/21 (14.3) 38/570 (6.6)     8/38 (21.1)
C   164/1040 (15.8) 23/164 (14.0)   75/470 (16.0)   12/75 (16.0)   89/570 (15.6)   11/89 (12.4)
D   353/1040 (33.9) 81/353 (22.9) 145/470 (30.9) 41/145 (28.2) 208/570 (36.4) 40/208 (19.2)
E   160/1040 (15.4) 21/160 (13.1)   48/470 (10.2)     9/48 (18.7) 112/570 (19.6) 12/112 (10.7)
F 102/1040 (9.8) 12/102 (11.8)   70/470 (14.9)   10/70 (14.3) 32/570 (5.6)   2/32 (6.2)
G     8/1040 (0.8)       3/8 (37.5)   5/470 (1.1)       2/5 (40.0)   3/570 (0.5)       1/3 (33.3)
H   28/1040 (2.7)     8/28 (28.6) 11/470 (2.3)     4/11 (36.4) 17/570 (3.0)     4/17 (23.5)
I   97/1040 (9.3)   25/97 (25.8)   52/470 (11.1)   19/52 (36.5) 45/570 (7.9)     6/45 (13.3)
Total   1040/1040 (100.0)     195/1040 (18.8)   470/470 (100.0)     108/470 (23.0)   570/570 (100.0) 87/570 (15.3)

Table 3  Overall number of reports and relevant incidental findings per radiologist  n  (%)

Comparison between relevant incidental finding rate in inpatients or in outpatients was calculated using the χ 2 test and resulted significantly different (P < 
0.001). IFs: Incidental findings.

Figure 1  Relevant incidental findings stratified according to 10-year age groups subdivided between inpatients, outpatients and overall.
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suspicion reported in outpatients’ requests is usually 
more generic (e.g., abdominal pain), allowing for an 
easier correlation to a wide range of IFs, although this 
is not necessarily the rule. In our study, patients from 
emergency department were included in the outpatients 
group because they are often sent with a generic 
clinical suspicion, based on ill-defined clinical data and 
symptoms.

In our series, the only independent predictor of a 
relevant IF was the availability of a previous exam. 
In patients who had not performed a previous exam, 
the odds ratio calculation demonstrated a probability 
of detecting a relevant IF about five times greater 
than in those who had a previous exam available. This 
was expected, as IFs that had been already detected 
in previous exam have been currently considered as 
already known and thus excluded from our analysis. 

We found significant difference in the distribution 
of radiologists who reported CeCT exams performed in 
inpatients or in outpatients. This data is partially due to 
statistical analysis of a large number of radiologists and 
a relatively small number of exams per each reader. 

However, this could somewhat represent an additional 
explanation of the difference of relevant IFs prevalence 
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Age Overall Inpatients Outpatients

CeCT Relevant IFs CeCT Relevant IFs CeCT Relevant IFs
10-19   6/1040 (0.6)     0/6 (0.0)   3/470 (0.6)     0/3 (0.0)   3/570 (0.5)     0/3 (0.0)
20-29 17/1040 (1.7)     2/17 (11.8)   8/470 (1.7)       2/8 (25.0)   9/570 (1.6)     0/9 (0.0)
30-39 40/1040 (3.8)     5/40 (12.5)   8/470 (1.7)       1/8 (12.5) 32/570 (5.6)     4/32 (12.5)
40-49 88/1040 (8.5)   27/88 (30.6) 34/470 (7.2)   10/34 (29.4) 54/570 (9.4)   17/54 (31.5)
50-59 130/1040 (12.5) 20/130 (15.4)   55/470 (11.7)   11/55 (20.0)   75/570 (13.6)     9/75 (12.0)
60-69 260/1040 (25.0) 40/260 (15.4) 112/470 (23.8) 20/112 (17.8) 148/570 (26.0) 20/148 (13.5)
70-79 361/1040 (34.7) 73/361 (20.2) 173/470 (36.8) 42/173 (24.2) 188/570 (33.0) 31/188 (16.5)
80-89 129/1040 (12.4) 25/129 (19.4)   72/470 (15.3)   19/72 (26.4)   57/570 (10.0)     6/57 (10.5)
90-99   9/1040 (0.8)       3/9 (33.3)   5/470 (1.1)       3/5 (60.0)   4/570 (0.7)     0/4 (0.0)
Tot     1040/1040 (100)     195/1040 (18.8)       470/470 (100)       108/470 (23.0)        570/570 (100) 87/570 (15.2)

Table 4  Relevant incidental findings stratified according to 10-year age groups subdivided between inpatients, outpatients, and 
overall  n  (%)

CeCT: Contrast-enhanced computed tomography; IFs: Incidental findings.

Anatomical site Relevant IFs

Kidney   28/195 (14.4)
Gallbladder     27/195 (13.85)
Lung   24/195 (12.3)
Uterus   20/195 (10.3)
Adrenal gland 19/195 (9.7)
Vessels 19/195 (9.7)
Musculoskeletal 12/195 (6.2)
Ovary 12/195 (6.2)
Liver   7/195 (3.6)
Spleen   6/195 (3.1)
Prostate   6/195 (3.1)
Bowel   5/195 (2.6)
Bladder   4/195 (2.1)
Pancreas   3/195 (1.5)
Testicles   3/195 (1.5)

Table 5  Distribution of relevant incidental findings among 
involved organs  n  (%)

IFs: Incidental findings.

IF n  %

Cholelithiasis 27 (2.6%)
Uterine lesion 20 (1.9%)
Adrenal mass 19 (1.8%)
Non-simple renal cyst 15 (1.4%)
Lung nodule 13 (1.3%)
Adnexal mass 12 (1.2%)
Kidney stones 10 (1.0%)
Pleuric effusion   8 (0.8%)
Focal liver lesion   6 (0.6%)
Enlarged prostate   6 (0.6%)
Focal splenic lesion   5 (0.5%)
Abdominal aortic aneurysm   4 (0.4%)
Bladder wall thickening    4 (0.4%)
Aortic ectasia   4 (0.4%)
Inguinal hernia   4 (0.4%)
Focal pancreatic lesion   3 (0.3%)
Focal renal lesion   3 (0.3%)
Atheromasic aorta   3 (0.3%)
Iliac aneurysm   3 (0.3%)
Focal lesion of bones   3 (0.3%)
Lung consolidation   2 (0.2%)
Focal muscolar lesion   2 (0.2%)
Appendicular enlargement   2 (0.2%)
Hydrocele testis   2 (0.2%)
Splenic artery aneurysm   1 (0.1%)
Mesenteric artery aneurysm   1 (0.1%)
Vertebral fracture   1 (0.1%)
Diverticulitis   1 (0.1%)
Ectasic portal vein   1 (0.1%)
Endoleak   1 (0.1%)
Emphysema   1 (0.1%)
Spinal disc herniation   1 (0.1%)
Colonic cancer   1 (0.1%)
Stasis liver   1 (0.1%)
Incisional hernia   1 (0.1%)
Femoral artery occlusion   1 (0.1%)
Splenomegaly   1 (0.1%)
Subocclusion   1 (0.1%)
Varicocele   1 (0.1%)
Total 195 (18.7%)

Table 6  Relevant incidental findings in 1040 contrast 
enhanced computer tomography examinations

IF: Incidental finding.
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between inpatients and outpatients.
Considering age group stratification (see Table 4), 

we found that relevant IFs increase with aging, as ex-
pected[17]. An exception is represented by the 40-to-49 
year group, in which relevant IFs prevalence was about 
one third. Patients included in such a group were lacking 
of a previous exam in 70% of cases, compared to the 
overall value of 57.7%. As the absence of a previous 
exam increase the possibility of relevant IFs detection, 
this data can somewhat explain the unusual prevalence 
peak in that age group. 

Regarding the classification of relevant IFs according 
to the anatomical site, we note that the most involved 
organs were kidneys, gallbladder, and lungs. For renal 
lesions, there is no validated criteria - apart from 
follow-up - to differentiate solid benign from malignant 
lesions[18]. This could partially explain the high incidence 
of relevant IFs, as for these lesions additional workup 
is frequently recommended. Regarding gallbladder, 
10%-15% of occidental subjects will develop galls-
tones in their life. People with asymptomatic gallst-
ones are likely to develop related problems in 1%-4% 
of cases, younger people being more at risk than 
elderly[19]. Although prophylactic cholecistectomy is 
usually unnecessary, this procedure can be justified in 
young subjects that are more prone to develop acute 
pancreatitis related to small stones[20]. This partially 
explains the high number of relevant IFs reported in 
our series, as additional workup (ultrasound follow-
up or surgical evaluation) is usually suggested in these 
cases. In our series, we found 2.5% IFs related to 
lungs, considered as relevant in respect to previously 
published criteria[21]. In a previous paper, Rinaldi et al[9] 
reported an overall incidence of 39.1% of lung nodules 
visible on abdominal CeCT images, only 8.4% of them 
being described in radiologists’ report. However, our 
values are not directly comparable to theirs, as we 
included only reported incidentally discovered lung 
nodules deserving additional workup.

Early diagnosis and detection of asymptomatic 
diseases have well known advantages, being also at 
the basis of screening programs. However, additional 
workup of relevant IFs can be responsible of tests and 
procedure that are often expensive - both for patients 
and healthcare systems - stressful, and sometimes 
potentially harmful for patients (e.g., invasive pro-
cedures or ionizing radiations exposure). Also, it can 
happen that IFs are so slow-progressing that will 
never cause symptoms or death. When this happens, 
the diagnosis might have been correct but is clinically 
irrelevant. This important concept is also known as over-
diagnosis and it is a risk that should be always taken 
into account when dealing with screening tools and 
early diagnosis in general[4].

Our study has some limitations. First, it was con-
ducted at a single institution, so results may be not 
directly transferable to general population. Then, the 
retrospective nature of the study that was aimed 
solely to review radiological reports. Thus, our action 

was limited to analyze findings that were included in 
those reports. Also, our results may be somewhat 
underestimated. Moreover, being able to access previous 
exams only when provided by patients themselves or 
when performed at our institution have surely affected 
the data of patients considered as lacking of a previous 
exam. Finally, we do not know whether additional work-
up was really performed. Thus we could not evaluate 
the real impact of IFs on the healthcare system. 

Summarizing, a relevant IF is detected in one out 
of five patients undergoing abdominal CeCT. Thus, in 
clinical practice, we daily perform unconscious collateral 
screening for a number of abdominal diseases. Not-
ably, a problem still exists about how to deal with 
these findings, as their detection can be stressful and 
potentially harmful for patients, also contributing to 
raise health care costs. On the one hand we have the 
risk of overdiagnosis, on the other hand the risk of legal 
issues for not having reported and suggested further 
work-up for these IFs[22].
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