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ORIGINAL RESEARCH
HEAD & NECK

Recommendations in Second Opinion Reports of Neurologic
Head and Neck Imaging: Frequency, Referring Clinicians’
Compliance, and Diagnostic Yield

S.A. Heinz, ““'D. Yakar, ““R.A).O. Dierckx, "“M,). Lamers, and " T.C. Kwee

ABSTRACT

BACKGROUND AND PURPOSE: Second opinion reports of neurologic head and neck imaging are requested with increased regular-
ity, and they may contain a recommendation to the clinician. Our aim was to investigate the frequency and determinants of the
presence of a recommendation and the adherence by the referring physician to the recommendation in a second opinion neurol-
ogy head and neck imaging report and the diagnostic yield of these recommendations.

MATERIALS AND METHODS: This retrospective study included 994 consecutive second opinion reports of neurology head and
neck imaging examinations performed at a tertiary care center.

RESULTS: Of the 994 second opinion reports, 12.2% (121/994) contained a recommendation. An oncologic imaging indication was significantly
(P=030) associated with a lower chance of a recommendation in the second opinion report (OR = .67; 95% Cl, 0.46-0.96). Clinicians fol-
lowed 65.7% (88/134) of the recommendations. None of the investigated variables (patient age, sex, hospitalization status, indication for the
second opinion report, experience of the radiologist who signed the second opinion report, strength of the recommendation, and whether
the recommendation was made due to apparent quality issues of the original examination) were significantly associated with the compli-
ance of the referring physician to this recommendation. The 134 individual recommendations eventually led to the establishment of 52
(38.2%) benign diagnoses and 28 (20.6%) malignant diagnoses, while no definitive diagnosis could be established in 56 (41.2%) cases.

CONCLUSIONS: Recommendations are relatively common in second opinion reports of neurology head and neck imaging examina-
tions, though less for oncologic indications. They are mostly followed by requesting physicians, thus affecting patient management.

In most cases, they also lead to the establishment of a diagnosis, hence adding value to patient care.

ABBREVIATION: NHN = neurology head and neck

Tertiary care radiology departments frequently review imaging
examinations that have been performed and interpreted else-
where."” Neurology head and neck (NHN) imaging examina-
tions comprise a large proportion of second opinion reports that
are generated at tertiary care centers.”

At present, there is an increase in the overall number of second
opinion readings." This also applies to second opinion re-evalua-
tions of NHN imaging examinations, with reported growth rates
of 245% in the United States from 2011 to 2015.” Many hospitals
also require an official record in the form of a second opinion
report to be provided for all outside studies, which may also take
extra time. This policy is followed by 37.4%-60.0% of the radiology
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departments in the United States.* Altogether, the workload of
radiologists due to second opinion interpretations is increasing.

Second opinion interpretations may potentially be beneficial to
patient care by avoiding unnecessary additional imaging examina-
tions, improving disease detection, and establishing a more accurate
differential diagnosis.>” Tertiary care radiologists may also give a
recommendation in the second opinion report to provide guidance
on patient management to the clinician. These recommendations
may include advice to perform additional imaging, perform a bi-
opsy, refer the patient to another specialty, or compare an examina-
tion with previous imaging examinations, among others.

Currently, it is unclear how many second opinion reports of
NHN imaging examinations contain a recommendation to the
clinician, which factors are associated with the presence of a rec-
ommendation in the second opinion report, how frequently the
recommendation is followed by the clinician, and which factors
affect the adherence of the clinician to the recommendation.
Such information would be valuable to determine whether the
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practice of second opinion reporting with the provision of a rec-
ommendation to the clinician affects patient management in the
field of NHN imaging. In addition, it is unknown how many of
these recommendations eventually allow the establishment of a
diagnosis. This information is important to understand their con-
tribution to value-based patient care.

The purpose of this study was, therefore, to investigate the fre-
quency and determinants of the presence of a recommendation
and the adherence by the referring physician to the recommenda-
tion in a second opinion NHN imaging report and the diagnostic
yield of these recommendations.

MATERIALS AND METHODS

Study Design

The local institutional review board of the University Medical
Center Groningen approved this retrospective single-center
study, and informed consent was waived. All consecutive second
opinion reports of NHN imaging examinations that were com-
piled in our tertiary care center in the Netherlands within a 1-
year time period (November 2016 to November 2017) were
potentially eligible for inclusion in this study. A second opinion
report was included if the original imaging examination was per-
formed and reported in another hospital before referral to our
center. A second opinion report was excluded if its content men-
tioned that no re-evaluation was performed because the second
opinion reading became clinically irrelevant due to the availabil-
ity of more recent imaging examinations, if either the report or
the imaging examination was not available in the hospital’s
PACS, if the re-evaluated imaging examination did not primarily
concern NHN imaging (eg, CT of neck, chest, and abdomen in a
patient with lymphoma), or if it concerned a re-evaluation of an
in-house imaging examination.

Local Practice of Second Opinion Readings

In our department, an outside imaging examination is only
reviewed if the treating clinician contacts one of the radiologists
and obtains his or her approval for the second opinion reading.
The decision to accept or reject the second opinion request is
based on the conversation between the clinician and radiologist,
and not by a review of the images beforehand. The radiologist
accepts all second opinion readings of patients who will be dis-
cussed in a multidisciplinary meeting. If patients will not be dis-
cussed in a multidisciplinary meeting and the tertiary care
radiologist does not see any advantage to re-evaluate a scan that
was already interpreted by another radiologist elsewhere (eg, if a
case concerns common pathology that is also frequently seen by
radiologists who work in nonacademic hospitals), the second
opinion request is rejected. The imaging examination and the pri-
mary report that was composed in the hospital from which the
patient was referred need to be uploaded to our PACS. After
review of the relevant imaging examinations, an official written
second opinion report is then compiled and made available to the
referring physician in the hospital’s electronic patient file system.
Radiologists (regardless of years of experience) are authorized to
report and sign second opinion reports. There is a rule in our
department to refrain from any curbside consultations to main-
tain quality. Note that at the time that our study was performed,
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the Dutch Healthcare Authority had a rule in place that it was
not possible to submit second opinion readings for billing when
patients were referred from one hospital to a treating physician in
another hospital.

Data Extraction

For each second opinion report, we collected the following varia-
bles: patient age, sex, hospitalization status (in- or outpatient) at the
time of the second opinion reporting, imaging indication (develop-
mental, infectious, inflammatory, neurodegenerative, oncologic, be-
nign sellar/parasellar tumors, trauma, vascular, miscellaneous),
imaging technique (CT, MR imaging, ultrasonography, or x-ray),
years of experience of the radiologist who signed the second opin-
ion report (calculated from the end of residency), whether this radi-
ologist was subspecialized in NHN imaging, and the presence of a
recommendation in the second opinion report. Recommendations
made in the second opinion report were evaluated as follows: type
of recommendation (recommendation for additional imaging, bi-
opsy, referral to another specialty, comparison with previous imag-
ing examinations, or other), strength of the recommendation (hard
[eg, wording such as“ it is advised to” or “it is indicated to”] or soft
[eg, “it can be considered to” or “suggest”]) based on a predefined
categorization scheme applied by 2 independent raters (S.A.H. and
T.CK,, who were blinded to each other’s ratings), whether the rec-
ommendation was made due to apparent quality issues of the origi-
nal imaging examination (ie, insufficient diagnostic quality,
including missing sequences for MR imaging), compliance of the
referring clinician to the recommendation, and the diagnostic out-
come related to the recommendation.

For second opinion reports with a recommendation, the diag-
nosis in the primary report was compared with the diagnosis in
the second opinion report. Referring clinicians’ compliance to the
recommendation in the second opinion report was determined
on the basis of the records in the hospital’s electronic patient file
system—ie, if the recommended procedure was performed after
the second opinion report had been authorized and if there was a
clear connection to the recommendation, it was considered to
have been followed. The diagnostic outcome of a recommenda-
tion was determined on the basis of all available follow-up data
during a minimum 2-year follow-up, using 3 categories: A benign
diagnosis was established, a malignant diagnosis was established,
or no diagnosis could be established even though additional diag-
nostic procedures may have been performed. Note that our coun-
try has a well-developed infrastructure to exchange patient data
among hospitals, which allowed tracing follow-up studies outside
our hospital if they were performed.

Statistical Analysis

The frequency of second opinion reports with a recommendation
as a proportion of the total number of second opinion reports
was calculated. The Cohen k was run to determine the interrater
agreement regarding the strength of the recommendations.
Logistic regression analyses were performed to determine the
association of the presence of a recommendation in the second
opinion report with the following variables: patient age, sex, hos-
pitalization status, indication for the second opinion report, and



experience and NHN subspecialization of the radiologist who
signed the second opinion report.

The frequency of the referring clinicians’ compliance to the
recommendations in the second opinion reports was also calcu-
lated. Logistic regression analyses were performed to determine
the association of the referring clinicians’ adherence to the rec-
ommendation in the second opinion report with the following
variables: patient age, sex, hospitalization status, indication for
the second opinion report, experience and NHN subspecializa-
tion of the radiologist who signed the second opinion report, the
strength of the recommendation, and whether the recommenda-
tion was made due to apparent quality issues of the original
examination.

Table 1: Patient and NHN examination characteristics for which
a second opinion report was requested (n = 994)

Variable No. (%)

Sex

Female 541 (54.4)

Male 453 (45.6)
Hospital status

Inpatient 76 (7.6)

Outpatient 918 (92.4)
No. of imaging examinations evaluated for the

second opinion report®

1 864 (86.9)

2 121(122)

3 8(0.8)

4 1(0.)
Imaging modalities for the second opinion report®

cT 224 (19.8)

MR imaging 901 (79.5)

Ultrasonography 7 (0.6)

X-ray 2(0.2)

A second opinion report is not necessarily based on 1 sole imaging examination
—eg, both MR imaging and CT can be re-evaluated for the second opinion report.
®Because some second opinion reports involved an evaluation of multiple imag-
ing modalities, the numbers of imaging modalities used for second opinion
reports (n = 1134) are higher than the number of reports included in this study.

1.6% 1'[20?1.1%

2.5%.-.2.3%

2.9%

P values < .05 were deemed statistically significant. All statis-
tical analyses were performed using the Statistical Package for the
Social Sciences (SPSS, Version 23; IBM).

RESULTS

Second Opinion Reports

A total of 1038 second opinion reports of NHN imaging examina-
tions were made at our tertiary care center between November
2016 and November 2017. Of these 1038 second opinion reports,
22 were excluded because no re-evaluation was performed because
the second opinion reading became clinically irrelevant due to the
availability of more recent imaging examinations, 11 were excluded
because the report or the imaging examination was not available in
the hospital’s PACS, 10 were excluded because they did not pri-
marily concern NHN imaging, and 1 was excluded because it con-
cerned a re-evaluation of an in-house imaging examination.
Eventually, 994 second opinion NHN imaging examinations were
included, of which 115 (11.6%) involved comparisons with previ-
ous second opinion readings. These 994 second opinion reports
concerned 453 male and 541 female patients, with a mean age of
50 (SD, 24) years (range, 0-96 years). Most patients were outpa-
tients (92.4%), most imaging examinations were performed for
oncologic reasons (55.3%), almost all imaging examinations con-
cerned MR imaging (79.5%) or CT (19.8%), and most of the sec-
ond opinion reports comprised 1 imaging examination (86.9%)
(Table 1 and Figure). The second opinion reports were authorized
by 20 radiologists, of whom 8 were subspecialized NHN radiolog-
ists. The mean number of second opinion reports per radiologist
was 49.7 (SD, 65.1) (range, 1-197). The mean experience of the
radiologists was 12 (SD, 9)years after completion of residency
(range, 0-29 years).

Recommendations in Second Opinion Reports and
Determinants

Of the 994 second opinion reports, 12.2% (121/994) contained a
recommendation. The number of individual recommendations

Indication for the Second Opinion Report

= Oncologic n=1550
= Miscellaneous n=287
= Vascular n=41
= Benign sellar/parasellar n=29
tumors
Developmental n=25
= Trauma n=23
= Infectious n=16
= Neurodegenerative n=12
= Inflammatory n=11

FIGURE. Frequencies of the different imaging indications for the 994 second opinion reports included in this study.

AJNR Am J Neuroradiol ®:@ @ 2021  www.ajnr.org 3



totaled 134, because there were 112 reports with a single recom-
mendation, 8 with 2 recommendations, and 2 reports with 3 rec-
ommendations. Apparent quality issues of the original imaging
examination were responsible for 14.2% (19/134) of recommen-
dations (Table 2). Recommendations involved additional imaging
in 82.8% (111/134) and nonimaging procedures in 17.2%
(23/134) (Table 3). The same examination (same technique, same
body region) as the original study was recommended in 50 cases,
of which 8 issues were due to the quality of the original imaging
examination. Interrater reliability regarding the strength of the
recommendation was almost perfect with k = 0.954 (95% CI,
0.924-0.984). Most recommendations (48.5%) were issued by
radiologists with 6-15years of experience after residency (Table
4). Univariate logistic regression showed that an oncologic

Table 2: Specifications of the 134 recommendations made in 121
of 994 NHN second opinion reports®

Variable No. (%)
Strength of the recommendation
Hard 78 (58.2)
Soft 56 (41.8)
Recommendation made due to apparent quality issues
of the original imaging examination
Yes 19 (14.2)
No 115 (85.8)
Referring clinicians’ compliance to the
recommendation
Followed 88 (65.7)
Not followed 42 (31.3)
Unknown 4 (3.0)

®The total number of recommendations made is higher than the number of
reports because 1 report may contain several recommendations at once.

Table 3: Distribution of recommendations according to 5 groups for recommendations
that were followed, that were not followed, and for which it remained unclear whether

the recommendation was followed (n = 134)

imaging indication was significantly (P =.030) associated with a
lower chance of a recommendation in the second opinion report
(OR = 0.67; 95% CI, 0.46-0.96). There were no significant associ-
ations between the presence of a reccommendation in the second
opinion report and any other of the variables that were investi-
gated. Therefore, no further multivariate analysis was performed.

Clinicians’ Compliance to Recommendations in Second
Opinion Reports and Determinants

Clinicians followed 65.7% (88/134) of the recommendations
(Table 3). Medical follow-up records of at least 2 years confirmed
that we did not miss any diagnostic test or other action per-
formed at an outside/remote facility that was related to the rec-
ommendation in the second opinion report (ie, the treating
physician in our academic hospital kept track of these patients
and updated their medical documentation for a minimum of 2
years, as evidenced by our review of the medical records). Most
interesting, 50% (44/88) of the recommendations that were fol-
lowed were issued by radiologists with 6-15years of experience
after residency (Table 4). Note that for 4 recommendations, it
remained unclear whether they were followed. Because 127 of the
remaining 130 recommendations were issued by NHN radiolog-
ists, no meaningful statistical analysis could be made on the asso-
ciation between the referring clinicians’ compliance with a
recommendation in the second opinion report and the subspeci-
alty of the radiologist (NHN versus other) who signed the second
opinion report. Otherwise, there were no significant associations
between the referring clinicians’ compliance with the recommen-
dation in the second opinion report and any of the variables that
were investigated.

Diagnostic Outcome Related to
Recommendations in Second
Opinion Reports

For second opinion reports with a rec-

ot dation, the diagnosis in th

Followed Followed Unknown  Total ommendation, the diagnosis in  the

(%) (%) (%) (%) primary report was different from that

RAI 75(67.6) 36(324)  0(0.0)  11(100.0) in the second opinion report in 43

Biopsy® 6 (75.0) 2 (25.0) 0(0.0) 8 (100.0) (35.5%) of 121 cases. No diagnostic

Referral to anqther specialty . 4(80.0) 1(20.0) 0(0.0) 5 (100.0) change was found in 68 (56.2%) cases,

Recommendatlo'n to compare with other 2(33.3) 3 (50.0) 1(16.7) 6 (100.0) whereas in the remaining 10 (8.3%)
previous imaging examination . )

Other® 1(25.0) 0(0.0) 3(750)  4(100.0) cases, the primary report was either

Note:—RAl indicates recommendation for additional imaging.
*Recommendations for tissue sampling, either imaging-guided or not.

® Recommendations for all other procedures—eg, present the case in a multidisciplinary meeting.

Table 4: Distribution of categorized experience of the radiologist for recommendations
that were followed, that were not followed, and for which it remained unclear whether

the recommendation was followed (n = 134)

unavailable or the second opinion
report referred to only the poor quality
of the imaging examination without
mentioning a diagnosis. A definitive di-
agnosis could be established for 80
(59.7%) recommendations. This was
based on additional procedures and

Not test results in 69 (86.3%) cases and in

Followed  Followed  Unknown 11 (13.8%) cases on the imaging exami-

. — . (%) (%) (%) Ueiel V2, nation for which the second opinion
Eppnee ¢ th? radlologlstawho S reading was requested. In total, the 134
the second opinion report ndividual dati in th
0-5 years 18(643)  8(28.6) 2(71)  28(100.0) individual recommendations in - the
6-15 years 44 (677)  19(29.2) 2031 65(100.0) second opinion reports eventually led
>16 years 26 (63.4) 0(0.0) 15 (36.6)  41(100.0) to the establishment of 52 (38.2%)

? Calculated from the end of residency.
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benign diagnoses and 28 (20.6%)



Table 5: Distribution of diagnostic outcome for recommendations that were followed,
that were not followed, and for which it remained unclear whether the recommendation

was followed (n = 136)*

for many common NHN cancers (eg,
cerebral glioma or head and neck

Followed (%) Not Followed (%)

Unknown (%)

squamous cell carcinoma), differential
Total (%)

diagnostic dilemmas are less common

Benign 44 (84.6) 6 (11.5) 2(3.8) 52 (100.0) and the subsequent diagnostic work-
Malignant 21(75.0) 5 (17.9) 2(7]) 28 (100.0) up is protocolized and well-known
Unknown 24 (42.9) 31(55.4) 1(1.8) 56 (100.0)

®Because some reports contained 1 recommendation asking to check on 2 different structures, the total number is
higher than the total count of recommendations (eg, 1 MR imaging focused on the orbits and 1 MR imaging focused on
the cerebellopontine angle). The diagnostic outcome was defined as having established either a benign or a malignant
diagnosis for a perceived lesion based on the results of the recommended additional diagnostic tests, which clarified
perceived lesion nature, or on the second opinion report itself if it already provided a definitive diagnosis.

Table 6: Reference standards of the established benign and
malignant diagnoses in the study sample (n = 80)

Benign (%) Malignant (%)
Imaging examination 31(59.6) 7 (25.0)
Biopsy 9 (17.3) 15 (53.6)
Operation 5(9.6) 6 (21.4)
Follow-up diagnostic tests® 4(77) 0 (0.0)
Application of the MDS-PSP criteria 2(3.8) 0 (0.0)
Clinical evaluation 1(1.9) 0 (0.0)

Note:—MDS-PSP indicates Movement Disorder Society progressive supranuclear
palsy criteria.
*Either performed by a clinical specialist or lab results or imaging examinations.

malignant diagnoses, while no definitive diagnosis could be estab-
lished in 56 (41.2%) cases (Table 5). Most benign diagnoses were
established on the basis of imaging examinations (n =31, 59.6%);
most malignant diagnoses were based on biopsies (n = 15, 53.6%)
(Table 6). Note that 2 second opinion reports, each with a single
recommendation, both led to 2 different diagnoses, as a result of
which the total number of established and unestablished diagnoses
was 136.

DISCUSSION

The results of this study show that 12.2% of second opinion reports
of NHN imaging examinations contain a recommendation and
that this recommendation was followed by the referring physician
in 65.7% of cases. In addition, the recommendations that were
made in the second opinion report led to a definitive diagnosis (ei-
ther benign or malignant) in most cases. Also of interest is that for
second opinion reports with a recommendation, the diagnosis of
the primary report had already changed with the second opinion
reading itself in about one-third of cases. These data indicate that
the practice of second opinion reporting in NHN imaging, with a
provision of a recommendation to the clinician when appropriate,
adds clinical value. They also support that the increasing workload
of academic radiologists due to the continuing increase in requests
for second opinion reports of NHN imaging examinations™
should be acknowledged by health care systems, insurance compa-
nies, and policy makers. Of note, at present, neither our depart-
ment nor our hospital receives any reimbursement for the second
opinion readings that are performed.

Our results also show that second opinion reports of imaging
examinations with an oncologic indication had an approximately
one-third lower chance of containing a recommendation than
those with other imaging indications. This is probably because

among both radiologists and referring
physicians.'®*? The finding that radi-
ologists relatively less frequently add a
recommendation to their second opin-
ion report in these circumstances may
be potentially useful when weighing
the expected benefits against the labor
spent on a second opinion report when clinicians submit a sec-
ond opinion request.

On the other hand, none of the patient and second opinion
variables that were investigated were significantly associated with
the referring physician’s adherence to the recommendation in the
second opinion report. Of interest, a previous study by our
research group showed that 16.4% (191/1,163) of second opinion
NHN imaging reports in our patient population in 2018 were
actually never read at all by a clinician.'* In that same study that
included second opinion reports from all different radiologic sub-
specialties, it was also reported that second opinion reports with
neurology as the requesting specialty were significantly (P <.001)
more prone to remaining unread compared with other requesting
specialties (including otorhinolaryngologists) (OR = 2.82; 95% ClI,
1.78-4.47)."* Why neurologists more frequently refrain from read-
ing the second opinion report they request remains unclear, but it
explains why some recommendations were not followed. Of note,
the present study was performed between November 2016 and
November 2017, when it was not yet possible to verify whether sec-
ond opinion reports were read due to technical limitations.
However, because the clinical scenario in our previous study'* is
the same as in the present study, the “nonreading” percentage of
16.4% is probably also applicable to the current data set. Further
research is necessary to identify other sources of noncompliance to
the recommendation in the second opinion report.

There is ample literature on the frequency of recommenda-
tions for additional imaging and the adherence by clinicians to
these recommendations when it comes to primary imaging read-
ings. For example, a study by Sistrom et al'> analyzed 5,948,342
radiology reports of different modalities performed between 1995
and 2008 and reported that recommendations for additional
imaging increased during the 13years of the study, with the
unadjusted rate rising from roughly 6% to 12%. In another more
recent study by Mabotuwana et al'® that analyzed 2,972,164 radi-
ology examinations performed between 2010 and 2017, there was
at least 1 recommendation for follow-up imaging in 10.6% of ra-
diology reports, while the overall follow-up imaging adherence
rate was 58.1%. However, the studies by Sistrom et al®® and
Mabotuwana et al'® did not concern second opinion reports, did
not focus on NHN imaging, and did not consider recommenda-
tions for nonimaging procedures. Nevertheless, the frequencies
of recommendations and compliance rates are quite similar

between the present study and those reported by Sistrom et al'®

and Mabotuwana et al.'®
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Literature on the topic of second opinion readings is scarce. A
previous study by Heinz et al'” analyzed 2225second opinion
reports of abdominal imaging examinations performed at outside
institutions. They reported that 10.4% of secondary abdominal
imaging interpretations contained a recommendation for addi-
tional imaging and that patient age and the experience of the
radiologist who performed the secondary interpretation were in-
dependently significantly associated with the presence of a rec-
ommendation for additional imaging.'” Heinz et al'® also
reported an adherence rate of 53.1% to recommendations in sec-
ond opinion radiology reports of abdominal imaging examina-
tions, while no determinants of the referring physician’s
compliance could be identified. Finally, the recommendations
that were made in the second opinion reports in the study by
Heinz et al'® led to a definitive diagnosis in 41.1%. Although this

previous work by Heinz et al'”'®

was performed in the setting of
abdominal imaging, their results on the frequency of recommen-
dations, compliance rate, and diagnostic yield largely resonate
with the findings of the present study. A study by Torok et al'’
included 11,753 reports of their Neuroradiology Second Opinion
Consultation Services to analyze requests for repeat imaging. In
their study, repeat imaging studies were recommended in 1.5% of
cases.'” In addition, in 0.3% of all cases, a subsequent repeat ex-
amination was documented in the electronic medical records."’
However, the study of Torok et al'® was focused only on recom-
mendations for repeat imaging, used a search strategy based on
keywords, and may have underestimated the rate of followed rec-
ommendations due to missing clinical information.

The present study had several limitations. First, this study was
performed at a tertiary care center where all medical specialists
receive a fixed salary, regardless of the number of procedures per-
formed. Therefore, there were no financial incentives for radiol-
ogists to add a recommendation to the second opinion report or
for referring physicians to follow a reccommendation. However, it
is unclear whether the results of our study are also applicable to
institutions in which the remuneration of medical specialists is,
in part, dependent on production numbers.'****' Second, most
second opinion reports concerned oncologic patients. It is
unclear whether the results of this study are generalizable to insti-
tutions that provide health care services to a different spectrum
of patients undergoing NHN imaging. Third, most recommenda-
tions were made by NHN radiologists. Therefore, no logistic
regression analysis could be made to compare the compliance of
referring physicians with the recommendations made by NHN
radiologists versus other radiologists, and no subgroup analyses
could be performed to compare these 2 groups in terms of diag-
nostic yield related to the recommendations made. Thus, it
remains unclear if recommendations in second opinion NHN
imaging reports made by radiologists without NHN subspeciali-
zation also affect patient care. Fourth, there was no analysis on
whether the recommendations in the second opinion reports
actually improved patient outcome. Fifth, the diagnostic outcome
was not always established on the basis of additional procedures
and diagnostic tests, but on the imaging examination for which a
second opinion reading was requested. This issue may limit the
reliability of the established diagnoses. Sixth, because virtually all
conversations between clinicians and radiologists about second
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opinion requests take place on nonrecorded phone calls, it remains
unclear how many second opinion requests were rejected.

CONCLUSIONS

Recommendations are relatively common in second opinion
reports of NHN imaging examinations, though this is less the
case for oncologic indications. They are mostly followed by
requesting physicians, thus affecting patient management. In
most cases, they also lead to the establishment of a diagnosis,
hence adding value to patient care.
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