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PURPOSE

The study aimed to evaluate the performance of radiology residents (RRs) when using a dedi-
cated structured report (SR) template for chest high-resolution computed tomography (HRCT) in
patients with suspected connective tissue disease—interstitial lung disease (CTD-ILD), compared
to the traditional narrative report (NR).

METHODS

We retrospectively evaluated 50 HRCT exams in patients with suspected CTD-ILD. A chest-
devoted radiologist reported all HRCT exams as the reference standard, pointing out pulmo-
nary fibrosis findings (i.e., honeycombing, traction bronchiectasis, reticulation, and volume loss),
the presence and pattern of ILD, and possible other diagnoses. We divided 4 RRs into 2 groups
according to their expertise level. In each group, RRs reported all HRCT examinations alterna-
tively with NR or SR, noting each report’s reporting time. The Cohen’s Kappa, Wilcoxon, and
McNemar tests were used for statistical analysis.

RESULTS

Regarding the pulmonary fibrosis findings, we found higher agreement between RRs and the
reference standard reader when using SR than NR, regardless of their expertise level, except for
volume loss.

RRs’ accuracy for “other diagnosis” was higher when using SR than NR, moving from 0.48 to
0.66 in the novel group (P=.035) and from 0.44 to 0.80 in the expertise group (P < .001). No dif-
ferences in accuracy were found between ILD presence and ILD pattern. The reporting time was
significantly lower (P=.001) when using SR than NR.

CONCLUSION
SR is of value in increasing the reporting of critical chest HRCT findings in the complex CTD-ILD
scenario and should be used early and systematically during residency.

nterstitial lung diseases (ILD) are heterogeneous lung pathologies classified as idio-

pathic or secondary.! Among the latter, many cases are framed as connective tissue dis-

ease (CTD)-associated ILD (CTD-ILD). The term CTD refers to a heterogeneous group of
autoimmune disorders causing immune-mediated organ dysfunction. This group includes
rheumatoid arthritis, systemic sclerosis, Sjogren’s syndrome, antisynthetase syndrome,
polymyositis, dermatomyositis, systemic lupus erythematosus, and mixed connective tissue
disease.? Notably, nearly 40% of patients with CTD develop ILD, thus testifying this condi-
tion’s epidemiological relevance.?

Chest high-resolution computed tomography (HRCT) is considered the reference stan-
dard for imaging CTD-ILD.** CTD-ILD may manifest with different typical HRCT patterns
of lung involvement, including usual interstitial pneumonia (UIP), nonspecific interstitial
pneumonia (NSIP), organizing pneumonia (OP), NSIP overlap OP (NSIP-OP), and lympho-
cytic interstitial pneumonitis (LIP).6

The structured report (SR) is a radiology report model aimed to improve the readability
of conventional narrative reports (NR) by referring clinician and, ultimately, lead to higher
clinical usefulness.”® Various benefits of SR have been identified in training environments,
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for example, it aids in training report orga-
nization and teaching critical anatomy, key
findings, and complications, with improved
reporting uniformity and efficiency.’ These
advantages led international institutions
supporting high-quality post-graduation
education (i.e., the European Union of
Medical Specialists and the Accreditation
Council for Graduate Medical Education)
to promote understanding and using
SR as a requirement for radiology resi-
dents (RRs)."'"" Various studies explored
the value of SR as a teaching tool for RRs
regarding diverse diagnostic settings and
techniques (e.g., chest radiograph, head
and neck ultrasound, cervical spine com-
puted tomography [CT], CT angiography,
maxillofacial CT, and CT enterography).'>"’
Indeed, in an article demonstrating higher
completeness and effectiveness of SR than
NR for chest radiograph, Marcovici and
Taylor'? argued that SR might help RRs
by promoting and reinforcing a rational
cognitive approach at the time of imag-
ing interpretation. Of note, while gener-
ally promoting SR implementation during
residency programs, some authors warned
about SR’s potential downsides due to a
questionable impact on accuracy com-
pared to NR.'#17:18

To the best of our knowledge, no pub-
lished studies have evaluated the impact
of chest HRCT structured reporting on RRs’
performance. The pleomorphism of the
many possible lung presentations at HRCT,
sometimes with overlapping imaging fea-
tures, may be difficult to interpret for a non-
chest-devoted radiologist and, even more,
for RRs. In this light, an SR template for
HRCT and CTD-ILD has recently proved to
be a valuable tool for radiologists, with high
referring clinicians’ perceived report qual-
ity."”” We believe this SR model may provide
a valuable framework for RRs approach-
ing the HRCT study of CTD-ILD. Thus, the
study’s purpose was to evaluate RRs’ perfor-
mance when using a dedicated SR model
for chest HRCT in patients with suspected
CTD-ILD compared to the traditional NR.

- Structured report helps radiology resi-
dents to detect fibrosis findings.

- Structured report aids radiology residents
not to overlook alternative diagnoses.

- Radiology residents’ reporting time is
shorter when the report is structured.

Methods

Study population

The Institutional Review Board of the
Department of Medicine - University of Udine
approved the study (protocol no. 049/2020_
IRB). The need for written informed consent
was waived due to the retrospective design.

By performing a computerized search,
we identified 180 consecutive patients
aged >18 years with CTD who underwent
chest HRCT in our institution from July 2012
to November 2020. Patients were referred
from the Rheumatology Clinic of the same
center. We included in the analysis the
first examination in the case of multiple
exams performed on the same patient. We
excluded 7 patients whose clinical data at
the time of HRCT were not available. Finally,
we randomly selected 25 cases with con-
firmed CTD-ILD and 25 cases with no CTD-
ILD for a total of 50 HRCT cases that formed
the study population. Randomization was
performed with freely available software
(https://www.randomizer.org).

Chest HRCT exams

All included chest HRCT exams were
performed on a 64-row multidetector CT
scanner (Discovery HD750, GE Healthcare).
Exams were acquired volumetrically with
patients in the supine position at the end of
full inspiration. The main technical parame-
ters were tube potential, 100-120 kV (accord-
ing to patient size); tube current modulation
range, 150-350 mA; detector configuration,
64 x 0.625 mm; reconstructed slice thick-
ness, 1.25 mm; reconstructed interval,
1.25 mm. Additional end-expiratory volu-
metric scans, prone scans, and postcontrast
(iobitridol 350 mgl/mL, Xenetix, Guerbet
or iomeprol 400 mgl/mL, lomeron, Bracco
Imaging) acquisitions were disposable in
28/50, 6/50, and 8/50 patients, respectively.
Images were reconstructed using a high-
spatial-frequency algorithm and parenchy-
mal windowing (level, =500 HU; width, 1700
HU) for the lungs and a soft tissue algorithm
and windowing (level, 50 HU; width, 350 HU)
for the mediastinum and chest wall.

Standard of reference

The multidisciplinary team opinion is
regarded as the gold standard for the final
diagnosis of ILD.2**' However, since our
study focused on radiological interpreta-
tion, we used a surrogate standard or ref-
erence, that is, the interpretation provided
by a single radiologist with 12 years of
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experience in chest HRCT. The radiologist
interpreted the images without knowing
the clinical and follow-up data.

For each examination, the reference
reader established the presence/absence
of 4 fibrosis findings (i.e., honeycombing,
traction bronchiectasis, reticulation, and
volume loss).?? On these bases, he also pro-
vided a final impression regarding the pres-
ence/absence of CTD-ILD, HRCT pattern
associated with ILD (i.e., NSIP, OP, NSIP-OP,
LIP), and possible other diagnoses.

Residents’ selection process and groups’
allocation

A study coordinator, not involved in
image reading, selected 4 RRs (RR_1-4),
attending the 4-year training program
of our institution, and divided them into
2 groups, according to the expertise level in
CT imaging, that is, the number of reported
CT examinations during the residency at
the time of the study’s beginning. Group 1
included 2 RRs who reported 200-300 CT
examinations each (RR_1 and RR_2, novice
residents), while group 2 included 2 RRs
who reported 600-700 CT examinations
each (RR_3 and RR_4, more experienced
residents). The study coordinator randomly
assigned the reporting strategy (SR or NR)
to readers within each group: NR for RR_1
and RR_3 and SR for RR_2 and RR_4.

The NR was defined as a freely written
report. The study coordinator gave no spe-
cificindication to the RRs about the content
organization, leaving the readers free to
provide a final impression or not.

Our SR template was a recently published
one,'"” derived from an SR for fibrosing lung
disease based on a Delphi survey involv-
ing chest-devoted radiologists.? All the
included items follow the Fleischner Society
glossary definitions?* (Table 1). According to
Nobel et al.,” the SR we used can be defined
as a “level 1 SR, designed with an itemized
format. The study coordinator provided RR
reporting with SR (i.e, RR_2 and RR_4), an
electronic document (Microsoft Word docu-
ment) with our template.

Image analysis

The RRs performed the readings inde-
pendently, blinded to the study aim.
Concerning clinical information, RRs were
only aware of patient’s gender, age, and a
standardized indication for imaging, pro-
vided under the form of “suspected ILD in
a patient with CTD.” No other clinical data
were disclosed.

Cereser et al.
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Table 1. Structured report template for chest HRCT in patients with connective tissue disease and

known or suspected interstitial lung disease

Clinical information

Ref. number
Age and gender

Clinical indication

HRCT findings

Lung fibrosis findings Honeycombing

Traction bronchiectasis

Signs of volume loss

Reticulation

Distribution: cranio-caudal

Distribution: axial

Yes/no
Yes/no
Yes/no
Yes/No
Upper lung/middle lung lower lung

Subpleural/peribronchovascular/
diffuse/subpleural sparing

Estimated total extent of

fibrosis (%)

Lung parenchyma findings

Nodules

Cysts

Emphysema

Other pulmonary findings

Other findings Pleural effusion

Pericardial effusion
Lymph nodes enlargement

Pulmonary artery enlargement

Ground-glass opacities

Yes/no (cranio-caudal and axial
distribution); free text

Yes/no (cranio-caudal and axial
distribution); free text

Yes/no (cranio-caudal and axial
distribution); free text

Yes/no (cranio-caudal and axial
distribution); free text

Free text (e.g., consolidation, findings
suggesting OP or LIP)

Yes/no (quantification)
Yes/no (quantification)
Yes/no (station and size)

Yes/no (specify diameter in mm)

Conclusions

Is ILD present? Yes/no

If yes, specify the HRCT
pattern
others

Other diagnoses and Free text

recommendations

NSIP; OP; NSIP-OP; UIP; acute
complication in UIP; LIP; DAD;

HRCT, high-resolution computed tomography; —~OP, organizing pneumonia; LIP, lymphocytic interstitial pneumonia;
ILD, interstitial lung disease; NSIP, nonspecific interstitial pneumonia; NSIPOP, nonspecific interstitial pneumonia
overlap organizing pneumonia; UIP, usual interstitial pneumonia; LIP, lymphocytic interstitial pneumonia;

DAD, diffuse alveolar damage.

Readers evaluated all HRCT examinations
on a Picture Archiving and Communication
System workstation (Suitestensa Ebit Srl,
Esaote Group Company).

For each reading, the study coordinator
measured the time needed to make the
report (reporting time), defined as the time
(expressed in seconds) between image pre-
sentation and the end of report writing.

Statistical analysis
Descriptive statistics of the data are pre-
sented with n (%) and for non-normalized

variables, data are shown as median
(25-75 percentiles). Data normality was
checked with the Shapiro-Wilk test. Each
RR'’s performance using the SR for reporting
the HRCT exams was assessed on 3 domains:
description, impression, and reporting time.

Description

Cohen'’s Kappa (k) was used to evaluate
each RR and the reference reader’s agree-
ment in assessing the presence or absence
of any fibrosis findings on a per-patient
basis. The agreement was also evaluated

between RRs on anintergroup basis, namely
RR_1 versus RR_3 and RR_2 versus RR_4.
Interpretation of k coefficient was as fol-
lows: <0.00, poor; 0.00-0.20, slight; 0.21-
0.40, fair; 0.41-0.60, moderate; 0.61-0.80,
substantial; 0.81-1.00, almost perfect.®

Impression

By comparing RRs’ impression with that
of the reference reader, we calculated
RRs" accuracy in assessing ILD presence,
HRCT pattern (when ILD is present), and
“other diagnosis.” Per-feature accuracy was
defined as the ratio between the number of
patients with the correct impression (true
positives+true negatives) over the total
number of cases.When NR or SR was ambig-
uous regarding the impression parameters
or an impression was not provided, the
report was not computed as a true positive
nor true negative case. For each impression
parameter, we used the McNemar test to
assess the differences between accuracy of
RRs in the same group, that is, RR_1 versus
RR_2 and RR_3 versus RR_4.

Reporting time

The difference in reporting time on an
intergroup basis (NR vs. SR) was assessed
with the Wilcoxon test. For the analysis, we
merged the reporting times of RR_1+RR_3
and RR_2+RR_4. By performing the Sieve-
bootstrap Mann-Kendall test and the
Student t-test for a linear trend,*® we also
tested if the reporting time of the residents
using SR (i.e.,, RR_2 and RR_4) varied as the
number of reporting activities increased.

The « level was set at 0.05. All statistical
analyses were performed using commer-
cially available software (MedCalc Software
bvba, version 18.11.6, Ostend, Belgium; R
x64 v.4.0.2, R Core Team 2013, R: A language
and environment for statistical computing.
R Foundation for Statistical Computing).

Results

The study population (n=50) included
41 (82%) women and 9 (18%) men, with
a median age of 66.5 (52-71). CTDs were
as follows: 29 (58%) systemic sclerosis,
6 (12%) rheumatoid arthritis, 5 (10%)
Sjogren syndrome, 6 (12%) polymyositis—de
rmatomyositis, and 4 (8%) systemic lupus
erythematosus.

Concerning the 25 cases with CTD-ILD,
the HRCT patterns were 18 (72%) NSIP,
1 (4%) OP, 3 (12%) NSIP-OP, 2 (8%) UIP, and
1(4%) LIP.
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Table 2. Inter-reader agreement between each radiology resident and the standard of reference

for each fibrosis finding

Group 1—Novice RRs

Group 2—More experienced RRs

NR SR NR SR
RR_1 RR_2 RR_3 RR_4
K (95% Cl) K (95% Cl) K (95% Cl) K (95% Cl)
P P P P
Honeycombing Fair Moderate Fair Moderate
0.40 (—0.02t00.81)  0.46 (0.02-0.90)  0.34 (—0.05 to 0.74) 0.46 (0.02-0.90)
.003 <.001 .007 <.001
Traction Moderate Substantial Moderate Substantial
bronchiectasis 0.59 (0.37-0.82) 0.67 (0.46-0.87) 0.55(0.31-0.78) 0.71 (0.51-0.90)
<.001 <.001 <.001 <.001
Reticulation Moderate Substantial Moderate Substantial
0.60 (0.38-0.82) 0.76 (0.58-0.94) 0.60 (0.38-0.82) 0.76 (0.58-0.94)
<.001 <.001 <.001 <.001
Volume loss Substantial Substantial Slight Substantial
0.63 (0.41-0.85) 0.70 (0.49-0.91) 0.11(-0.11 t0 0.32) 0.71 (0.50-0.91)
<.001 <.001 .285 <.001

RRs, radiology residents; NR, narrative report; SR, structured report; RR_1-4, radiology resident_1-4; x, Cohen’s

Kappa.

“Other diagnosis” category was assigned
in 33 (66%) cases, including 21 pulmonary
findings other than ILD (i.e, 4 nodules,
1 mass, 7 signs of active infection, and
9 stigmata of previous infections); 1 pleu-
ral effusion; 4 mediastinal findings (i.e.,
1 thymic lesion, 1 esophageal ectasia, and
2 lymphadenopathies); 4 vascular findings
(i.e., 4 signs of pulmonary hypertension);
and 3 other abnormal findings (i.e., 2 thyroid
goiter and 1 thoracic vertebral fracture).

The per-finding inter-reader agreement
between each RR and the reference reader
is reported in Table 2. Except for volume
loss, we found higher agreement with the

standard of reference when using SR than
NR, regardless of the findings and the group.

As detailed in Table 3, the inter-group
agreement between RRs was higher with SR
than NR. The only exception was the agree-
ment for reticulation, which was moderate
when using both NR and SR.

To determine whether the agreement
was due to chance, we also compared
the P-values to the significance level. In
most cases, the P-value was far less than
the significance level, confirming that
the agreement is significantly different
from what would be achieved by chance
(Tables 2 and 3).

Table 3. The inter-reader agreement between radiology residents reporting with NR vs. SR for

each fibrosis finding.

Narrative report

Structured report

RR_1vs.RR_3 RR_2vs.RR_4
K (95% Cl) K (95% Cl)
P P
Honeycombing Moderate Substantial
0.56 (0.21-0.90) 0.78 (0.48-1.00)
<.001 <.001
Traction bronchiectasis Fair Substantial
0.38 (0.12-0.64) 0.77 (0.59-0.96)
.006 <.001
Reticulation Moderate Moderate
0.43 (0.18-0.68) 0.60 (0.38-0.82)
.002 <.001
Volume loss Fair Almost perfect
0.28 (-0.04 to 0.59) 0.83 (0.67-0.99)
275 <.001

RRs, radiology residents; RR_1-4, radiology resident_1-4; k, Cohen’s Kappa.
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An example case is illustrated in Figure 1.

Table 4 represents the per-reader accu-
racy values relative to the 3 impression
parameters, that is, ILD presence, HRCT pat-
tern, and other diagnoses.

Concerning the parameters “ILD pres-
ence” and “HRCT pattern,” there were no
significant differences in accuracy when
NR or SR was used in both groups (accu-
racy range 0.80-0.84 with P=1.000 for
“ILD presence” in groups 1 and 2; accuracy
range 0.56-0.72 with P=.146 and P=.211
for “HRCT pattern” in group 1 and group 2,
respectively). However, readers were more
accurate in assessing “other diagnosis”
when using SR than NR, moving from 0.48
10 0.66 in group 1 (P=.035) and from 0.44 to
0.80in group 2 (P <.001). Figure 2 illustrates
an example case.

The reporting time was significantly
lower (P=.001) when using SR (743 sec-
onds (95% Cl: 655-934 seconds)) than NR
(1200 seconds (95% Cl: 1080-1200 sec-
onds)). Concerning the reporting times of
both the RRs using SR (i.e., RR_2, median
time 490 seconds [430-661] and RR_4,
median time 1217 seconds [944-1760]), we
demonstrated a decreasing, monotonic
(P=.010 [Mann-Kendall's tau=-0.23611,
P-value=.01; sample estimates: AR_order[1]
0; AR_coefficients numeric (0)] and P < .001
[Mann-Kendall's tau=-0.36653, P-value
< 2.2e-16; sample estimates: AR_order [1]
0; AR_coefficients numeric(0)] for RR_2
and RR_4, respectively), and linear (P=.02
[Student t value=-2.4487, P-value=.02
sample estimates: AR order [1] O; AR coef-
ficients numeric(0)] and P < .001 [Student t
value =—4.6468, P-value < 2.2e-16; sample
estimates: AR order [1] 0; AR coefficients
numeric(0)] for RR_2 and RR_4, respectively)
trend when moving from the first to the last
reading (Supplementary Figure 1).

Discussion

We observed that, compared to NR,
the use of SR increased the agreement
between RRs and a standard of reference
radiologist in assessing most fibrosis find-
ings by HRCT. This did not translate into
greater accuracy in providing the final
impression of ILD presence and pattern,
although it helped make an alternative
diagnosis. These results are in line with
previous works, in which the introduction
of an SR template did not improve the RRs’
accuracy in evaluating cervical spine CT
in the emergency department'® and brain

Cereser et al.



Figure 1. Case example 1. Fibrotic HRCT pattern in a 68-year-old woman with systemic sclerosis and
worsening of dyspnea. Axial (a) and sagittal (b and ¢) chest HRCT images show reticulation, traction
bronchiectasis, and mild ground-glass opacities, with bilateral, subpleural, and predominantly basal
distribution. Fissure’s distortion is shown in (b). Only the RRs using SR reported volume loss signs in
the description part of the report. HRCT, high-resolution computed tomography; RR, radiology

resident; SR, structured report.

magnetic resonance imaging in suspected
stroke.”® We believe that a reasonable
explanation for our findings is that inex-
perienced readers find it more difficult to
connect different radiological signs within
the unifying frame of a pattern or even a
general diagnosis such as CTD-ILD, regard-
less of the consistency with which they can
identify those radiological signs. Our data
suggest that while SR cannot be expected

toincrease the diagnosticaccuracy in terms
of final impression, it is a tool to improve
the consistency and completeness of what
is reported as individual radiological signs
(e.g., fibrosis or other diagnosis findings).
Stated this improvement, the SR could be
beneficial when reporting follow-up HRCT
examination or evaluating the potential
predictive role of a particular imaging
finding.

Table 4. Accuracy values relative to the 3 impression parameters considered

Group 1—novice RRs

Group 2—more experienced RRs

NR SR NR SR
RR_1 RR_2 P RR_3 RR_4 P
ILD presence 0.82 0.80 1.000 0.82 0.84 1.000
HRCT pattern 0.56 0.70 146 0.60 0.72 211
Other diagnosis 0.48 0.66 .035 0.44 0.80 <.0001

2McNemar test.

Italics values are statistically significant (P < 0.05). There is no need to write them in italics.
RRs, radiology residents; NR, narrative report; SR, structured report; RR_1-4, radiology resident_1-4; ILD, interstitial
lung disease; HRCT, high-resolution computed tomography.

Concerning the “description” domain,
the SR increased the RRs-standard of refer-
ence agreement for honeycombing, trac-
tion bronchiectasis, and reticulation. Such
an improvement was limited in the case
of honeycombing (from fair to moderate
in both groups), coherently with the rar-
ity of this finding in our series (6% of HRCT
examinations) and the limited reliability
even in expert chest radiologists.?” On the
contrary, SR set the agreement of traction
bronchiectasis and reticulation at a higher
and substantial level than NR, regardless
of RRs’ expertise. Our results suggest the
potential impact of SR in reporting fibrosis
findings consistently as the first step toward
patterns identification and, in turn, trigger-
ing an appropriate treatment option.?®3°
Although we did not measure a direct effect
of SR on pattern recognition, this is reason-
ably a long-term effect of increasing experi-
ence, as further longitudinal studies might
evaluate.

Of note, agreement improved to a simi-
lar extent when using SR compared to NR,
regardless of the group of RRs’ expertise.
In particular, more experienced RRs (600-
700 CT examinations) performed similarly
to novice RRs (200-300 CT examinations).
The only exception was volume loss, which
increased more substantially in the group
of greater expertise. We have no definite
explanation for this finding, representing
an outlier and then being interpreted with
caution. Overall, our results indirectly sug-
gest that experience in reporting HRCT in
CTD patients forms over a prolonged time
spent reading a significant number of CT
examinations. Different from other diag-
nostics fields, such as prostatic imaging,*'
chest HRCT imaging has no definite quan-
titative criteria for qualifying a reader as an
expert. However, our results suggest that SR
might contribute to increase experience in
this field, reasonably acting with additional
factors such as participating in multidisci-
plinary team meetings, specific educational
programs, and the number of reported
HRCT rather than body CT examinations.
Limited to the topic we investigated, we
believe that SR should be used early and
systematically during residency, in line
with previous studies on different clinical
scenarios, suggestive that it is of value in
increasing the reporting of key findings of
complex disease processes.'*? However,
further longitudinal studies should investi-
gate the cut-off of SRs to be read for being
qualified as an expert.
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Figure 2. Case example 2. HRCT findings in a 67-year-old woman with known systemic sclerosis and
pulmonary hypertension. CT image on the axial plane with soft tissue windowing in (a) shows
pulmonary artery and ascending aorta dilation (39 and 35 mm, respectively, with a pulmonary artery
to ascending aorta caliber ratio >1). Axial HRCT image with lung windowing in (b) shows multiple
faint centrilobular ground-glass nodules, which are considered severe pulmonary hypertension
manifestations. Signs of pulmonary hypertension were reported as “other diagnosis”in the
impression part of the report only by the RRs using SR. CT, computed tomography.

SR has been advocated as a means to
increase institutional report uniformity.’
Our findings confirm this assumption,
showing that for 3 of 4 fibrosis findings (i.e.,
honeycombing, traction bronchiectasis,
and volume loss), the agreement between
the 2 RRs using SR was higher than NR,
ranging from moderate to almost perfect.

The “impression” part of a radiology
report has been defined as the reader’s
synthesis of findings into a clear clinical
assessment,® thus framing the subjective
interpretation of objective findings in
the radiological medical act’s final step.®
For evaluating the RRs’ performance on
“impression,” we measured the per-reader
accuracy values compared to our refer-
ence standard concerning 3 parameters,
namely “ILD presence,” “HRCT pattern,
and “other diagnosis.” Similar to previous
works,'®?¢ we found no significant differ-
ences in accuracy for “ILD presence” and
“HRCT pattern” for RRs using NR or SR. A
possible explanation is that accuracy may
be most influenced not by the report’s
template style but by the individual level
of training, experience, and attitude on a
particular topic. The specific task of delin-
eating an HRCT pattern of ILD proved
challenging even for thoracic radiolo-
gists, with inter-reader agreement widely
ranging from fair to substantial.>* Another
factor potentially influencing the report’s
diagnostic accuracy is the knowledge
of patients’ clinical information® which
we do not investigate since RRs were not
aware of patients’ clinical data at the time
of HRCT reporting. Of note, when test-
ing the parameter “other diagnosis,” we
found a significantly greater accuracy
for RRs reporting with SR. This result is in

line with previous studies reporting that,
despite not improving overall accuracy, SR
was beneficial not to overlook collateral
findings and alternative diagnoses,'® thus
improving the reporting completeness.

RRs’ reporting time using SR was signif-
icantly shorter than NR (about 12 minutes
vs. 20 minutes). Interestingly, we found a
monotonic, linear decreasing trend in the
reporting time, suggesting that readers
needed some initial “learning period”
to achieve faster reporting with SR.
Knowing the increasingly high workload
in radiology departments, we believe
that a shorter reporting time may rep-
resent a clinical advantage favoring the
implementation of SR for everyday RRs’
clinical practice for chest HRCT reporting,
similar to other subspeciality radiological
activities.”™

This study has some limitations, besides
the monocentric and retrospective design.
First, one may argue that, in such a com-
plex clinical scenario, splitting RR’s exper-
tise into 2 ranks based on the total number
of body CT examinations may not be suffi-
cient for defining the actual level of skill in
HRCT imaging of each RR, thus potentially
limiting the generalizability of our results.
Nevertheless, the number range of body
CT examinations we used to define nov-
ice and more experienced RRs (200-300
and 600-700, respectively) reflects a cor-
responding comparable number of rota-
tions in modality-driven sections, clinical
radiology meetings, and obligatory formal
teaching sessions followed during the resi-
dency training program in our institution,
thus making the 2 groups representative
of different level of expertise. Second, the
low number of readers for each expertise
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group may have highlighted differences
due to individual factors (e.g., specific
interest in the topic, general knowledge,
and personal attitude to use SR tem-
plates) than the reporting strategy itself.
Nevertheless, we designed the study
to allow pairwise comparisons but with
the prime aim to consider the results as
a whole rather than for single groups of
expertise. Third, we could not test intra-
reader agreement as a second reading
might have been confounded by the expe-
rience made during the first reading, given
that the readers were residents. We believe
that intrareader agreement related to our
SR model should be better tested in future
studies with experienced readers. Fourth,
one may argue that “interlobular septal
thickening” and “architectural distortion”
should have been considered individual
items. Since we did not modify the SR
template of reference 19, the RRs reported
them as part of the “other pulmonary find-
ings” component. Finally, additional prone
imaging was available only for a minor-
ity of patients (6/50), thus potentially
limiting the RRs, particularly the novice
ones, in discriminating subtle interstitial
abnormalities from dependent, subpleu-
ral atelectasis. Nevertheless, despite the
low number of additional prone scans, the
inter-reader agreement between each RR
and the standard of reference for the find-
ing “reticulation” was substantial, suggest-
ing a reasonably limited impact on our
results.

In conclusion, when using a dedicated
SR model for chest HRCT in patients with
suspected CTD-ILD, RRs demonstrated a
higher agreement with the standard or ref-
erence radiologist in assessing most fibro-
sis findings. Although the use of SR did not
increase the RRs’ accuracy in providing the
final impression of ILD presence and pat-
tern, it helped make an alternative diagno-
sis. These results suggest that SR is valuable
in increasing the reporting of critical HRCT
findings in the complex CTD-ILD scenario
and should be used early and systematically
during the residency.
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Supplementary Figure 1. Relationship between the number of HRCT examinations progressively read by residents (RR_2 in the right plot; RR_4 in the
left plot) in the y-axis and the time needed to report them on the x-axis. The plots show a significantly decreasing, monotonic, and linear trend,
suggesting that the reporting time decreased as the readers familiarized themselves with the SR template.



