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Incidental imaging findings require an assessment of risk and
clinical relevance, as well as consideration of further evalua-
tion. Incidental findings are common on imaging obtained in
the hospital, with pulmonary nodules being among the most
frequent findings that may require additional evaluation. We
conducted a retrospective study to determine the factors as-
sociated with documentation of incidental findings in the hos-
pital discharge summary, using pulmonary nodules reported
on abdominal computed tomography (CT) as an example of
incidental findings with well-defined follow-up guidelines. Be-
tween January 1, 2012 and December 31, 2014, 7173 patients
underwent in-patient abdominal CT without concurrent chest
CT; of these patients, 62.2% were >60 years old, 50.6% were
men, and 45.5% were current or former smokers. Inciden-
tal pulmonary nodules were reported in 402 patients (5.6%;
95% confidence interval [Cl], 5.1%-6.2%). Based on nodule

size, reported size stability, and patients’ smoking status,
208 patients (2.9%; 95% ClI, 2.5%-3.3%) required follow-up
surveillance, per the 2005 Fleischner Society guidelines. Of
these 208 patients, 48 (23%) received discharge summaries
that included documentation of the incidental findings, with 34
summaries including a recommendation for nodule follow-up
and 19 summaries including a time frame for repeat CT. Three
factors were positively associated with the inclusion of the
pulmonary nodule in the discharge summary: mention of the
pulmonary nodule in the summary headings of the radiolo-
gy report (P < 0.001), radiologist recommendations for further
surveillance (P < 0.001), and medical discharging service (P =
0.016). These findings highlight the need for a multidisciplinary
systems-based approach to incidental pulmonary nodule
documentation and surveillance. Journal of Hospital Medicine
2017;12:454-457. © 2017 Society of Hospital Medicine

Incidental findings create both medical and logistical chal-
lenges regarding communication.!? Pulmonary nodules are
among the most frequent and medically relevant incidental
findings, being noted in up to 8.4% of abdominal comput-
ed tomography (CT) scans.” There are guidelines regarding
proper follow-up and management of such incidental pulmo-
nary nodules, but appropriate evidence-based surveillance
imaging is often not performed, and many patients remain
uninformed. Collins et al.* reported that, before initiation
of a standardized protocol, only 17.7% of incidental findings
were communicated to patients admitted to the trauma ser-
vice; after protocol initiation, the rate increased to 32.4%.
The hospital discharge summary provides an opportunity
to communicate incidental findings to patients and their
medical care providers, but Kripalani et al.’ raised questions
regarding the current completeness and accuracy of dis-
charge summaries, reporting that 65% of discharge summa-
ries omitted relevant diagnostic testing, and 30% omitted a
follow-up plan.

We conducted a study to determine how often incidental
pulmonary nodules found on abdominal CT are documented
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in the discharge summary, and to identify factors associated
with pulmonary nodule inclusion.

METHODS

This was a retrospective cohort study of hospitalized patients
>35 years of age who underwent in-patient abdominal CT
between January 1, 2012 and December 31, 2014. Patients
were identified by cross-referencing hospital admissions with
Current Procedural Terminology (CPT) codes indicating ab-
dominal CT (74176, 74177, 74178, 74160, 74150, 74170).
Patients with chest CT (CPT codes 71260, 71250, 71270)
during that hospitalization or within 30 days before admis-
sion were excluded to ensure that pulmonary nodules were
incidental and asymptomatic. The index hospitalization was
defined as the first hospitalization during which the patient
was diagnosed with an incidental pulmonary nodule on
abdominal CT, or the first hospitalization during the study
period for patients without pulmonary nodules. All patient
charts were manually reviewed, and baseline age, sex, and
smoking status data collected.

Radiology reports were electronically screened for the
words nodule and nodules and then confirmed through man-
ual review of the full text reports. Nodules described as tiny
(without other size description) were assumed to be <4 mm
in size, per manual review of a small sample. Nodules were
deemed as falling outside the Fleischner Society criteria
guidelines (designed for indeterminate pulmonary nodules),
and were therefore excluded, if any of seven criteria were
met: The nodule was (1) cavitary, (2) associated with a
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known metastatic disease, (3) associated with a known gran-
ulomatous disease, (4) associated with a known inflammato-
ry process, (5) reported likely to represent atelectasis, (6) re-
ported likely to be a lymph node, or (7) previously biopsied.*

For each patient with pulmonary nodules, a personal his-
tory of cancer was obtained. Nodule size, characteristics,
and stability compared with available prior imaging were
recorded. Radiology reports were reviewed to determine if
pulmonary nodules were mentioned in the summary head-
ings of the reports or in the body of the reports and whether
specific follow-up recommendations were provided. Hospi-
tal discharge summaries were reviewed for documentation
of pulmonary nodule(s) and follow-up recommendations.
Discharging service (medical/medical subspecialty, surgical/
surgical subspecialty) was noted, along with the patients’
condition at discharge (alive, alive on hospice, deceased).

The frequency of incidental pulmonary nodules on ab-
dominal CT during hospitalization and the frequency of
nodules requiring follow-up were reported using a point
estimate and corresponding 95% confidence interval (CI).
The ¥* test was used to compare the frequency of pulmonary
nodules across patient groups. In addition, for patients found
to have incidental nodules requiring follow-up, the ¥’ test
was used to compare across groups the percentage of patients
with discharge documentation of the incidental nodule. In
all cases, 2-tailed Ps are reported, with P < 0.05 considered
statistically significant.

RESULTS

Between January 1, 2012 and December 31, 2014, 7173 pa-
tients 235 years old underwent in-patient abdominal CT
without concurrent chest CT. Of these patients, 62.2% were
>60 years old, 50.6% were men, and 45.5% were current or
former smokers. Incidental pulmonary nodules were not-
ed in 402 patients (5.6%; 95% CI, 5.1%-6.2%), of whom
68.7% were >60 years old, 56.5% were men, and 46.3% were
current or former smokers. Increasing age (P = 0.004) and
male sex (P = 0.015) were associated with increased frequen-
cy of incidental pulmonary nodules, but smoking status (P =
0.586) was not. Of patients with incidental nodules, 71.6%
had solitary nodules, and 58.5% had a maximum nodule size
of <4 mm (Table 1). Based on smoking status, nodule size,
and reported size stability, 208 patients (2.9%; 95% CI, 2.5%-
3.3%) required follow-up surveillance as per 2005 Fleischner
Society guidelines. Among solitary pulmonary nodules
requiring further surveillance (n = 147), the mean risk of
malignancy based on the Mayo Clinic solitary pulmonary
nodule risk calculator was 7.9% (interquartile range, 3.0%-
10.5%), with 28% having a malignancy risk of 210%.

Of the 208 patients with nodules requiring further sur-
veillance, only 48 (23%) received discharge summaries
documenting the nodule; 34 of these summaries included a
recommendation for nodule follow-up, with 19 of the rec-
ommendations including a time frame for repeat CT. Three
factors were positively associated with documentation of the
pulmonary nodule in the discharge summary: mention of the
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TABLE 1. Characteristics of Patients With Any
Incidental Pulmonary Nodules and Patients With
Nodules Requiring Further Follow-Up as per
Fleischner Society Criteria

Incidental Nodules Nodules Needing

(N =402 Follow-Up (N = 208)

Characteristic n % n %
Nodules, n

Solitary 288 71.6 147 70.7

Multiple 114 28.4 61 29.3
Prior cancer

Yes 138 34.3 70 33.6

No 264 65.7 138 66.4
Maximum nodule size, mm

<4.0 235 58.5 72 34.6

41-6.0 98 24.4 78 37.5

6.1-8.0 32 8.0 30 14.4

28.1 37 9.2 28 13.5

pulmonary nodule in the summary headings of the radiology
report (P < 0.001), radiologist recommendation for further
surveillance (P < 0.001), and medical discharging service (P
= 0.016) (Table 2). The highest rate of pulmonary nodule
inclusion in the discharge summary (42%) was noted among
patients for whom the radiology report included specific rec-
ommendations.

DISCUSSION

The frequency of incidental pulmonary nodules reported on
abdominal CT in our study (5.6%) is consistent with fre-
quencies reported in similar studies. Wu et al.” (reviewing
141,406 abdominal CT scans) and Alpert et al.® (reviewing
12,287 abdominal CT scans) reported frequencies of 2.5%
and 3%, respectively, while Rinaldi et al.’ (reviewing 243
abdominal CT scans) reported a higher frequency, 8.4%.
Variation likely results from patient factors and the individual
radiologist’s attention to incidental pulmonary findings. Ri-
naldi et al. suggested that up to 39% of abdominal CT scans
include pulmonary nodules on independent review, raising
the possibility of significant underreporting. In our study,
we focused on pulmonary nodules included in the radiology
report to tailor the relevance of our study to the hospital
medicine community. We also included only those inciden-
tal nodules falling within the purview of the Fleischner Soci-
ety criteria in order to analyze only findings with established
follow-up guidelines.

The rate of pulmonary nodule documentation in our study
was low overall (23%) but consistent with the literature.
Collins et al.,* for example, reported that only 17.7% of pa-
tients with trauma were notified of incidental CT findings
by either the discharge summary or an appropriate specialist
consultation. Various contributing factors can be hypoth-
esized. First, incidental pulmonary nodules are discovered
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TABLE 2. Characteristics Associated With Discharge Summary Documentation of Nodules Requiring Follow-Up

as per Fleischner Society Criteria (N = 208)

Pulmonary Nodules

Computed Documented in
Characteristic Tomography, N Summary, n %
Total population 208 48 23 P
Age,y 0.90
35-49 22 4 8
50-59 46 1 23
60-69 52 14 29
70-79 42 10 21
80+ 46 9 19
Sex 0.34
Male 122 31 25
Female 86 17 20
Smoking status 0.64
Current 32 10 31
Former 105 22 21
Never 68 15 22
Unknown 3 1 33
Prior malignancy 0.15
No 138 36 26
Yes 70 12 17
Maximum nodule size, mm 0.11
<4.0 72 13 18
41-6.0 78 15 19
6.1-8.0 30 10 33
>8.1 28 10 36
Nodules, n 0.16
Solitary 147 30 20
Multiple 61 18 30
Probability of malignancy? 0.12
<.049 68 15 22
.05-.099 40 4 10
>1 39 1 28
Location of nodule in radiology report <0.001
Heading 78 33 42
Body 130 15 12
Radiologist follow-up recommendation <0.001
None mentioned 132 17 13
Follow-up recommended, no time frame 10 3 30
Specific follow-up recommended 66 28 42
Discharging service 0.016
Medical 125 36 29
Surgical 83 12 14

Solitary incidental nodules only (n = 147).

largely in the context of evaluation for other symptomatic
conditions, which can overshadow their importance. Sec-
ond, the lack of clear patient-friendly education materials
regarding incidental pulmonary nodules can complicate dis-
cussions with patients. Third, many electronic health record
(EHR) systems cannot automatically pull incidental findings
into the discharge summary and instead rely on provider vig-
ilance.

As our study does, the literature highlights the importance
of the radiology report in communicating incidental find-
ings. In a review of >1000 pulmonary angiographic CT stud-
ies, Blagev et al.’ reported an overall follow-up rate of 29%

(28/96) among patients with incidental pulmonary nodules,
but none of the 12 patients with pulmonary nodules men-
tioned in the body of the report (rather than in the summary
headings) received adequate follow-up. Similarly, in Shuaib
et al.,!% radiology reports that included follow-up recommen-
dations were more likely to change patient treatment than
reports without follow-up recommendations (70% vs 2%).
However, our data also show that radiologist recommenda-
tions alone are insufficient to ensure adequate communica-
tion of incidental findings.

The literature regarding the most cost-effective means of
addressing this quality gap is limited. Some institutions have
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integrated their EHR systems to allow radiologists to flag in-
cidental findings for auto-population in a dedicated section of
the discharge summary. Although these efforts can be helpful,
documentation alone does not save lives without appropri-
ate follow-up and intervention. Some institutions have hired
dedicated nursing staff as incidental finding coordinators.
For high-risk incidental findings, Sperry et al.!! reported that
hiring an incidental findings coordinator helped their level
[ trauma center achieve nearly complete documentation, pa-
tient notification, and confirmation of posthospital follow-up
appointments. Such solutions, however, are labor-intensive
and still rely on appropriate primary care follow-up.

Strengths of our study include its relatively large size and
particular focus on the issues and decisions facing hospital
medicine providers. By focusing on incidental pulmonary
nodules reported on abdominal CT, and excluding patients
with concurrent chest CT, we avoided including patients with
symptomatic or previously identified pulmonary findings.
Study limitations include the cross-sectional, retrospective
design, which did not include follow-up data regarding such
outcomes as rates of appropriate follow-up surveillance and
subsequent lung cancer diagnoses. Our single-center study
findings may not apply to all hospital practice settings, though
they are consistent with the literature with comparison data.

Our study results highlight the need for a multidisci-
plinary systems-based approach to incidental pulmonary
nodule documentation, communication, and follow-up sur-
veillance.
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