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Reported and Unreported Potentially Important 
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Highlights of the Study

• Urgent nonenhanced abdominal CT is performed to rule out nephrolithiasis.
• Potentially important incidental findings are common in these abdominal CTs.
• “Satisfaction of search” may lead the radiologist to overlook important findings.
• Even in the urgent setting, the radiologist should report CT very carefully.
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Abstract
Objective: The aim of the study was to retrospectively evalu-
ate the prevalence of reported and unreported potentially 
important incidental findings (PIFs) in consecutive nonen-
hanced abdominal CTs performed specifically for renal colic 
in the urgent setting. Methods: One radiologist, blinded to 
the finalized report, retrospectively re-evaluated nonen-
hanced abdominal CTs performed from January to Decem-
ber 2017 on adult patients from the emergency department 
with the specific request of urgent evaluation for renal colic, 

searching for PIFs. Results: The CTs of 312 patients were in-
cluded in the study. Thirty-eight findings were reported in 38 
different CTs, whereas the re-evaluation added 47 unreport-
ed findings in 47 different CTs, adding to total of 85 findings 
(27%). The difference in the proportion of reported and un-
reported PIFs between the original report and re-evaluation 
was significant (p < 0.001). No significant difference was 
found between the age of patients with and without report-
ed findings. The proportion of potentially important findings 
did not vary significantly among the 3 shifts in the original 
report and in re-evaluation. The most frequent findings, 
both reported and unreported, were pleural effusion, lymph-
adenopathies, and liver nodules. Conclusions: Potentially 
important additional findings are frequently present in ur-
gent nonenhanced abdominal CTs performed for renal colic, 
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and many are not described in the finalized reports. Radiolo-
gists should take care not to underreport PIFs even in the 
urgent setting because of the possible consequences on the 
patient’s health and in order to avoid legal issues, while at 
the same time satisfying the need for timely and efficient re-
porting. © 2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

A significant proportion (up to 15%) of the general 
population is affected by nephrolithiasis, and therefore, 
acute renal colic is a frequent reason for accessing the 
emergency department. At present, nonenhanced ab-
dominal CT is considered the reference standard imaging 
technique in stone detection [1]. Incidental findings can 
be defined as accidentally discovered abnormalities unre-
lated to the purpose of the performed examination. They 
should be distinguished into potentially important and 
potentially unimportant, in order to avoid unnecessary 
further diagnostic workup in the latter case, with conse-
quent additional costs and patient anxiety [2]. As for po-
tentially important incidental findings (PIFs), their rec-
ognition and reporting are fundamental in order to initi-
ate prompt diagnosis and treatment, if necessary.

At our institution, a CT performed for renal colic cov-
ers all organs in the abdominal cavity and the pulmonary 
bases, with submillimeter spatial resolution; thus, inci-
dental findings are a frequent issue in daily radiological 
practice. The aim of the study was to retrospectively eval-
uate the prevalence of reported and unreported PIFs in 
consecutive nonenhanced abdominal CTs performed 
specifically for renal colic in the urgent setting.

Subjects and Methods

Study Population
We retrieved nonenhanced abdominal CTs performed from 

January to December 2017 on adult patients in the emergency de-
partment with request for urgent evaluation for renal colic. One 
radiologist with 10 years of experience in CT re-evaluated the CTs, 
searching for PIFs. They were classified if they required further 
imaging and/or clinical workup, following the categorization pro-
posed by Zalis et al. [3] for extracolonic findings in CT colonogra-
phy (categories E3 and E4). The radiologist was blinded to the final 
report of the CT (for this purpose, the RIS-PACS administrator 
temporarily obscured the report) but had free access to the previ-
ous radiological examinations of the patient if present in the RIS-
PACS. Also information was recorded on which shift the CT was 
performed and the report generated (i.e., morning shift 8 00 a.m.–
2 00 p.m.; afternoon shift 2 00–8 00 p.m.; overnight shift 8 00 p.m.–

8 00 a.m.). Interpretation of prospective images was performed by 
trained consultants in general radiology involved in emergency 
radiology shifts on rotation (generally once or twice a week); all 
reports were generated immediately after CT acquisition.

Statistical Analysis
The study variables were summarized using frequencies, range, 

and descriptive statistics (mean ± SD). The McNemar test was used 
to assess whether the proportion of patients, who either had re-
ported or unreported findings, varied between the time of CT and 
the re-evaluation. The Wilcoxon rank-sum test was used to com-
pare means of age between groups of patients with and without 
findings after testing for normality by using Shapiro-Wilk’s test. 
Fisher’s exact test was used to test whether the proportions of pa-
tients with PIFs varied among working shifts and age-groups. It 
was also used to test whether the proportion of unreported find-
ings vis-à-vis the total of PIFs varied among shifts and age-groups.

All statistical tests were two-sided. p values <0.05 were consid-
ered statistically significant. Data management and analyses were 
carried out using MATLAB R2017b Statistical Toolbox (The 
MathWorks, Inc., Natick, MA, USA).

Results

312 patients (202 males and 110 females), aged 53.8 ± 
15.8 years (range 22–94 years), were included in this 
study (Table 1). Obstructive nephrolithiasis was present 
in 284 (91%) patients, of whom 186 were male. As shown 
in Table 2, 196 CTs were performed and reported in the 
morning shift, 98 in the afternoon shift, and 18 in the 
overnight shift. In the finalized reports, 38 reported PIFs 
in 38 different CTs(12%), 20 in the morning, 16 in the af-
ternoon, and 2 at night. Thirty-three findings (87%) were 
in patients with nephrolithiasis. The most frequent find-
ings were pleural effusion and/or parenchymal consoli-
dation at the pulmonary bases (Fig. 1) and liver steatosis. 
The blinded retrospective evaluation confirmed all the 38 
reported findings and added 47 unreported incidental 
findings in 47 different CTs (26 in the morning, 15 in the 

Table 1. General characteristics of the study patients (n = 312)

Variable

Sex
Male, n (%) 202 (64.7)
Female, n (%) 110 (35.3)

Age, years
mean±SD (range)

All 53.8±15.8 (22–94)
Males 54.1±14.8 (22–94)
Females 53.7±16.7 (22–90)
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afternoon, and 6 at night), adding to a total of 85 findings 
in 312 CTs, 27%. Forty unreported findings (85%) were 
in patients with nephrolithiasis. The most frequent unre-
ported findings were focal hepatic alterations (Fig. 2) and 
lymph nodes larger than 1 cm in the short axis and/or 
round-shaped (lymphadenopaties). A particular finding 
was a lipoma of the right colon (Fig. 3). Table 3 summa-
rizes reported and unreported findings.

The difference in the proportion of PIFs between the 
original report and re-evaluation was statistically signifi-
cant (p < 0.001, Table 2). No significant difference was 

found in the age of patients with and without findings, 
respectively (57 ± 16 and 53 ± 16 years for the 2 groups at 
time of examination, p = 0.195; 55 ± 15 and 53 ± 16 years 
after re-evaluation, p = 0.278). The proportion of findings 
did not vary significantly among the 3 shifts in the origi-
nal report and in the re-evaluation (Table  2). Table  4 
shows incidence through age-groups, such as patients 
younger than 40 years, between 40 and 60 years, and those 
older than 60 years. No significant association was found 
between findings and age.

Table 2. CTs performed and potentially important findings proportions, at the time of examination and re-
evaluation, and by shift

Variable Time of examination p value Re-evaluation p value

All shifts, n (%)
CT 312 (100)

<0.001a
312 (100)

PIF 38 (12.2) 85 (27.2)
No PIF 274 (87.8) 227 (72.8)

Morning shift, n (%)
CT 196 (100)

0.331b
196 (100)

0.080bPIF 20 (10.2) 46 (23.5)
No PIF 176 (89.8) 150 (76.5)

Afternoon shift, n (%)
CT 98 (100)

0.331b
98 (100)

0.080bPIF 16 (16.3) 31 (31.6)
No PIF 82 (83.7) 67 (68.4)

Overnight shift, n (%)
CT 18 (100)

0.331b
18 (100)

0.080bPIF 2 (11.1) 8 (44.4)
No PIF 16 (88.9) 10 (55.6)

PIF, potentially important incidental finding. a McNemar test. b Fisher’s exact test.

ba

Fig. 1. Reported incidental findings in an 85-year-old male patient. Axial CT images with mediastinum (a) and 
lung (b) windowing showing bilateral pleural effusion (straight arrows) and parenchymal consolidation at the 
left pulmonary base (curved arrow).
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Discussion

We observed a fair number of PIFs in nonenhanced 
abdominal CTs performed for renal colic in the urgent 
setting. In this situation, the report should be finalized as 
soon as possible at the end of the CT scan, as expected by 
physicians in the emergency department. As a result, the 
radiologist works under pressure and focuses on the spe-
cific query formulated for the examination, in our case to 
identify hyperdense obstructing renal stones causing the 
colic, possibly overlooking incidental findings. After 
nephrolithiasis has been either described or ruled out, the 
so-called phenomenon of “satisfaction of search” can oc-
cur, and other findings could be overlooked [4]. In our 
study population, the reported findings accounted for 
12% of the total, whereas unreported ones were another 
15%. This implies that of the total incidental findings, 
55% were not prospectively reported; at re-evaluation, in-
cidental findings included all the 38 reported ones togeth-
er with the 47 additional findings.

The issue of incidental findings in radiological exami-
nations has been extensively studied, even if only partial-
ly in the urgent setting. The rates of PIFs vary greatly in 
various types of examinations, and this could be explained 
in part by the different characteristics of the populations 
studied. As for unreported findings, Quattrocchi et al. [5] 
found a significant number of unreported category E3 
and E4 findings in the lumbar MRI (85%), higher than 

ours; this is surprising because the examinations were not 
urgent. One possible explanation the authors gave was 
that musculoskeletal and neurological radiologists were 
focused on the spine only, and they concluded that a 
structured approach could improve the radiologists’ de-
tection rates. Though the setting of their study is quite 
different from ours, the use of a structured approach 
could be of benefit even in the emergency room [5]. Sec-
chi et al. [6] evaluated incidental findings in cardiac MRI 
and concluded that only one-third of the important ones 
were included in the finalized reports; this proportion of 
unreported findings is in line with ours and raises the is-
sue of the risks of hyperspecialization in radiology. Ver-
tebral fractures are very frequently underreported by ra-
diologists in nonurgent thoracic CTs, as stated by Wil-
liams et al. [7], especially in axial images; sagittal 
reformations are recommended to improve performance. 
Sverzellati et al. [8] studied urgent and nonurgent non-
ECG-gated thoracic CTs, searching specifically for sig-
nificant cardiac findings, and found that two-thirds of 
them were not cited in the original reports. This conclu-
sion is like ours, even if limited to cardiac findings and in 
a different population, and underscores that even radi-
ologists trained in chest CT overlook significant cardiac 
findings [8].

Kuetting et al. [9] found a very high prevalence (80%) 
and underreporting (73%) of incidental cardiac findings 
in non-ECG-gated thoracic CT in intensive care unit pa-
tients. Their patients had similarities to ours, in that they 
needed a prompt CT report. They concluded that prob-
ably radiologists concentrated on the clinical question, 
overlooking incidental findings and experiencing the 
“satisfaction of search” phenomenon [9]. Contrary to our 
findings, Radhiana et al. [10] found that only 8% of sig-
nificant findings were not mentioned in the report of ur-
gent contrast-enhanced CT for abdominal blunt trauma. 
A possible explanation for this difference could be due to 
the use of a contrast medium.

Massersmith et al. [11] focused on urgent nonen-
hanced abdominal CT for renal colic but reported only on 
how often incidental findings were recorded and fol-
lowed up by the emergency department. They found that 
approximately 25% of the reports had incidental findings 
of moderate or serious concern, but only a small propor-
tion were highlighted in emergency department reports 
and followed up [11]. This conclusion is quite worrisome 
because it shows how often the importance of radiolo-
gists’ reports is underestimated. A study on nonenhanced 
abdominal CTs performed in the urgent setting for sus-
pected renal colic found that 12% of cases had additional 

Fig. 2. Unreported incidental finding in a 43-year-old female pa-
tient. Axial CT image showing a hypodense 6.6 × 7.6-cm lesion at 
the hepatic dome.
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or alternative diagnoses. Again, only the radiologists’ re-
ports were evaluated, and possible unreported findings 
were not explored [12].

Another interesting finding of our study was that no 
significant difference was found between the age of pa-
tients with and without findings and in the proportion of 
findings through age-groups. Older patients are gener-
ally believed to have more incidental findings [6, 13]; 
however, Williams et al. [7] highlighted a higher preva-
lence of vertebral fractures in younger patients.

Several limitations to our study should be mentioned. 
First, the number of CTs was quite low compared to oth-

er reports in the literature. Second, the study was con-
ducted in a single hospital, and this could have led to a 
bias in population selection. Also, we were not able to 
perform an analysis of the impact of the radiologists’ ex-
perience on the rate of findings because of the small num-
ber of CTs reported by each staff radiologist. Moreover, 
because of the retrospective nature of the study, we were 
not able to perform a follow-up of the patients, and we 
missed information on prognostic significance of find-
ings and outcome in those subjects (the majority) who did 
not undergo further evaluation in our hospital. Finally, 
the retrospective review was performed by a single radi-
ologist who was unblinded to the purpose of the project; 
therefore, there could be unconscious bias toward report-
ing more findings.

ba

Fig. 3. Unreported incidental finding in a 50-year-old female patient. Axial (a) and coronal reformatted (b) CT 
images showing a markedly hypodense 3.4-cm lesion in the lumen of the right colon (arrows), representing a 
lipoma.

Table 3. RPIF and UPIF

RPIF UPIF

Finding
Pleural effusion 11 8
Liver steatosis 9 3
Pulmonary 7 6

Nodules >1 cm
Lymphadenopathies 7 10
Liver nodules 2 13
Mild pancreatitis 1 0
Mild cholecystitis 1 0
Adrenal nodules 0 4
Complex renal cysts 0 2
Colon lipoma 0 1

UPIF is the difference between the re-evaluation PIF and the 
RPIF. RPIF, reported potentially important findings; UPIF, 
unreported potentially important findings.

Table 4. PIF occurrences through age-groups

Variable Age, years p value

40 40–60 60+

Original reports
PIF 5 18 15 0.492a
No PIF 52 139 83

Re-evaluation
PIF 10 49 26 0.138a
No PIF 47 108 72

PIF, potentially important incidental finding. a Fisher’s exact 
test.
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Conclusion

Potentially important additional findings are fre-
quently present in urgent nonenhanced abdominal CTs 
performed for renal colic, and many of these are not de-
scribed in the finalized reports. Radiologists should take 
care not to underreport PIFs even in the urgent setting 
because of the possible consequences on patients’ health 
and in order to avoid legal issues, while satisfying the need 
for timely and efficient reporting.
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