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Abstract

Background

To date, the outcomes of second opinions in internal medicine in terms of diagnostic yield
and patient benefit have not been studied extensively. This retrospective study explores the
outcomes of second opinions at a general internal medicine outpatient clinic in an academic
hospital.

Methods

A register of all patients referred to the general internal medicine outpatient clinic of the Uni-
versity Medical Center in Utrecht for a second opinion, was kept. All 173 patients referred
between June 2016 and August 2018 were selected. Case records were analyzed for
patient characteristics, referring doctor, chief complaint, performed investigations, follow-up
time and, established diagnosis, additional diagnoses, initiated treatment and reported
benefit.

Results

A new diagnosis was established in 13% of all patients. A new treatment was initiated in
56% of all patients: 91% and 51% of patients with and without a new diagnosis respectively
(p <0.001). Of all patients, 19% received an effective treatment (52% vs 14% of patients
with vs without a new diagnosis, p < 0.001). Regardless of treatment, resolution or improve-
ment of the chief complaint was achieved in 28% of all patients (52% vs 25% of patients with
vs without a new diagnosis, p = 0.006). Regarding diagnostics, 23-33% of radiology, endos-
copy and pathology tests performed during second opinion were a repetition of previously
conducted investigations. Conventional blood tests were a repetition in 89% of cases.
Median time to diagnosis was 64 days (IQR: 25—-128 days) and median time to discharge
was 75 days (IQR: 31-144 days).

Conclusion

Second opinions in general internal medicine lead to the establishment of a new diagnosis
in a small proportion of patients. However, the value of second opinions may not be limited

PLOS ONE | https://doi.org/10.1371/journal.pone.0236048 July 9, 2020

1/17


http://orcid.org/0000-0003-2579-900X
https://doi.org/10.1371/journal.pone.0236048
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0236048&domain=pdf&date_stamp=2020-07-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0236048&domain=pdf&date_stamp=2020-07-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0236048&domain=pdf&date_stamp=2020-07-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0236048&domain=pdf&date_stamp=2020-07-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0236048&domain=pdf&date_stamp=2020-07-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0236048&domain=pdf&date_stamp=2020-07-09
https://doi.org/10.1371/journal.pone.0236048
http://creativecommons.org/licenses/by/4.0/

PLOS ONE

Second opinions in internal medicine

to the establishment of diagnoses, as new treatments are often initiated and overall patients
report improved symptomatology in 28% of cases.

Introduction

A second opinion is defined as a reevaluation of the diagnosis and/or treatment given by a doc-
tor, carried out by a second, independent doctor from the same medical field [1, 2]. Patients
request second opinions for various reasons [3-6]. Mostly, second opinions are requested
when no explanation for the patients’ complaints is found by the original doctor, or when
treatment is ineffective.

Over the years, many studies in various medical specialties and multiple countries have
shown that second opinions lead to the establishment of a new diagnosis in 2-60% [7-30]
and a change in treatment in 20-60% of patients [8-19, 21, 22, 24-27, 31]. In addition, studies
have shown that patients are generally satisfied with the process, even if it has notled to a
new diagnosis or treatment [7, 9, 12, 32]. Studies exploring the outcome of second opinions
in general internal medicine have shown that a new diagnosis is established in only approxi-
mately 10% of patients [7, 8]. However, to date, only a limited number of observational stud-
ies have been carried out in this field. Moreover, previous studies did not evaluate the
establishment of additional diagnoses, treatment initiation and effects, patient-reported
symptomatology and relevance of performed investigations in the context of second opin-
ions, in all patients [7, 8].

This raises the question as to what the actual outcomes of second opinions in internal medi-
cine are, when studied extensively. Therefore, the aim of this study is to determine the out-
comes of second opinions in a general internal medicine outpatient clinic in an academic
hospital. Primarily, this study will assess in how many patients a new diagnosis was established
during second opinion. Secondarily, this study will assess established additional diagnoses, ini-
tiated treatment and its effects, patient-reported symptomatology, relevance of (repeated)
diagnostic investigations and time to diagnosis and time spent in the clinic during second
opinion.

Methods
Second opinions in the Dutch health care system

In the Dutch health care system, for every medical issue, a patient’s initial consultation is
always with a general practitioner. The general practitioner acts as a gatekeeper to hospital and
specialist care. The general practitioner can decide to refer patients to a hospital for specialist
care. This can be either a regular hospital or an academic hospital. After patients have received
specialist care in a regular or academic hospital, they have a legal right to demand a second
opinion, and second opinions are covered by basic insurance [2]. If patients demand a second
opinion, they are then referred to another hospital by their original physician or their general
practitioner. Again, this can be either a regular or an academic hospital. Physicians from
regular and academic hospitals have similar levels of expertise, and have similar diagnostic
resources at their disposal. So, second opinions are carried out on the same level of care as the
first opinions.
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Study design

This study is a retrospective analysis of data retrieved from case records, stored in the elec-
tronic hospital information system at the University Medical Center in Utrecht (UMC
Utrecht), an academic hospital in the Netherlands. Due to the retrospective and non-invasive
nature of the study, it was not subject to the Dutch Medical Research Involving Human Sub-
jects Act and formal consent was not required. The study was approved by the Medical Ethics
Review Committee in the UMC Utrecht before data acquisition. Starting from June 2016, a
register of all patients referred to the general internal medicine outpatient clinic of the UMC
Utrecht for a second opinion, has been kept for administrative reasons. All patients referred
for a second opinion between June 2016 and August 2018 were considered for this study, so
there would be at least eight months between time of referral and the start of this study (1 May
2019). Patients who did not visit the clinic or visited the clinic of a different medical specialty
were excluded. For all included patients, age at time of referral, gender and the following mea-
sures were collected from case records by the first researcher (PB).

A glossary of terms used throughout the manuscript is provided in S1 Table.

Referral

Case records were screened for referring doctor, dates of last consultation with the previous
physician and first consultation with the physician formulating the second opinion, and chief
complaint. Referring doctor was based on the referral letter, and divided into three groups:
general practitioner, locum general practitioner and medical specialist. Time between consul-
tations was calculated. This was defined as the number of days between the last consultation
with a previous physician (which was based on dates specified in the referral letter) and the
first consultation with the physician formulating the second opinion. Chief complaint of the
patient was based on the main complaint mentioned by the patient during the first visit to the
clinic, as documented in the case record by the doctor formulating the second opinion. Chief
complaints were divided into the following groups: fatigue, abdominal pain, pain (multifocal),
weight loss, edema, fever, and other, based upon observed frequencies.

Diagnosis

Case records were analyzed for diagnosis at time of referral, diagnosis by the doctor formulat-
ing the second opinion, diagnosis established during inter-collegial consultation (consultation
by a doctor from another medical specialty, requested by the doctor formulating the second
opinion) and additional diagnoses established in the context of the second opinion. Whether
these types of diagnoses were established and the actual diagnoses were noted for the different
types of diagnoses separately. Diagnoses were only included if they were considered definitive
diagnoses, using the following definition: a diagnosis is said to be a definitive diagnosis when
the treating physician concludes that the diagnosis has been established and that no further
investigations to confirm this diagnosis are required. Diagnosis by referring doctor was based
on the referral letter. If a diagnosis was established by the doctor formulating the second opin-
ion, it was documented whether it was a new diagnosis: new diagnosis was defined as the
establishment of a diagnosis different from the diagnosis at time of referral, or the establish-
ment of a diagnosis in patients without a diagnosis at time of referral. The same was done for
diagnoses established during inter-collegial consultation. Inter-collegial consultation was seen
as a part of second opinions, and therefore, diagnoses established during inter-collegial consul-
tation were added to diagnoses established by the doctors formulating the second opinions,
when analyzing outcome of second opinions. Finally, for additional diagnoses established
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during second opinion, relevance was determined. An additional diagnosis was considered rel-
evant only if it led to treatment for this diagnosis.

Treatment and patient-reported symptomatology

Records were analyzed for treatment initiated by the doctor formulating the second opinion
and changes made to pre-existing management plans, and their effects on the chief complaint.
Treatment was divided into the following groups: newly prescribed medication, change in
medication (dosage) used at time of referral, vitamin/iron supplementation (vitamin B11/B12/
D and iron), analgesia (local anesthetics or transcutaneous electric nerve stimulation), physical
therapy, cognitive behavioral therapy (CBT), change in diet, surgery (for example gastroenter-
ological surgery) and other (for example radiotherapy). Treatment effects were based on
patient opinion as documented by the doctor in the case record, and were divided into four
groups: resolution, improvement, unchanged and worsened. An effective treatment was
defined as a treatment leading to the resolution or improvement of the chief complaint. In a
similar same way, we also analyzed case records of all patients for patient-reported symptom-
atology at the end of second opinions. The same four groups were used to define the outcome.

Investigations

Investigations performed in the context of the second opinion were collected from case rec-
ords: blood tests, urinalysis, microbiology tests, radiological tests, endoscopic procedures and
pathology tests. Laboratory tests were divided into conventional blood tests (specified in S2
Table) and additional blood tests. Radiological tests were divided into X-ray, sonography, CT,
MRI and PET/SPECT. Microbiology tests were divided into the following groups: viral, bacte-
rial and other (parasites, fungi, protozoa). For every investigation was noted whether it was a
new investigation or a repetition of a previous investigation. An investigation was considered a
repeated investigation if the investigation had already been performed by a previous physician
before the start of the second opinion and the exact same investigation was then performed
again during the second opinion. If the results of previous investigations, or images or tissue
obtained by radiology, endoscopy or pathology were transferred from a hospital of a previous
physician to the UMC Utrecht, and were reassessed by a physician of the UMC Utrecht during
the second opinion, this was not considered an investigation or a repeated investigation as the
actual investigation was not performed during second opinion. For every investigation was
also noted whether it led to any form of relevant information. Relevant information of any
form, was defined as information not known from previous investigations leading to either the
establishment of a diagnosis or additional diagnosis, the initiation of a new treatment or the
requirement for another investigation for further assessment. Finally, for every investigation
was noted whether it had shown anomalous results contributing to the establishment of a
diagnosis.

Follow-up

For each patient was noted whether the entire diagnostic process was completed, or the diag-
nostic process was still ongoing or the patient was lost to follow-up. Time to diagnosis, time to
discharge from the clinic and time spent in the clinic were collected from case records. Time
to diagnosis was defined as the number of days between the first visit to the clinic and the
moment the diagnosis was established and discussed with the patient. Time to discharge from
the clinic was defined as the number of days between the first visit to the clinic and the last
visit to the clinic, or other departments of the hospital, as part of the diagnostic process or
treatment of the chief complaint. If patients had not been discharged by the start of this study
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(1 May 2019), time to discharge from the clinic was defined as the number of days between the
first visit to the clinic and 1 May 2019. For patients that were lost to follow-up, time to dis-
charge from the clinic was defined as the number of days between the first and the last visit to
the clinic (or other departments of the hospital), and was reported separately. Time spent in
the clinic was defined as the total amount of time (in minutes) reserved for the patients’
appointments at the internal medicine outpatient clinic, as well as for appointments by phone.
Total time spent in the clinic was calculated similarly, but all appointments regarding the chief
complaint at any outpatient clinic in the UMC Utrecht were included.

Validation of outcomes

After all data were collected from case records by the first researcher (PB), all established diag-
noses and additional diagnoses were evaluated, also based on case record examinations, by two
experienced internists (the two other authors: JW-BV). In three cases (1 diagnosis, 2 additional
diagnoses) opinions differed between authors, and consensus was reached through group dis-
cussion involving all three authors (PB-JW-BV). In all other cases, authors agreed on the valid-
ity of the (additional) diagnoses collected from case records by the first researcher. Besides
(additional) diagnoses, treatment including treatment effects and time to diagnosis were also
checked by a second researcher (BV) in a random sample of 5% of all patients (N = 9). This
was done to ensure that outcome definitions were adequately described, so that usage of the
definitions by two independent researchers would lead to consistent results. All outcomes of
patients from the sample determined by the second researcher were consistent with the out-
comes determined by the first researcher.

Statistical analyses

Descriptive statistics were used to summarize patients’ characteristics at baseline and estab-
lished diagnoses, initiated treatment, follow-up times and performed investigations in the con-
text of the second opinion. Categorical variables were characterized using frequencies and
percentages, continuous variables were characterized using means and standard deviations or
medians and interquartile ranges, when appropriate.

In order to compare outcome between groups of categorical/dichotomous variables, such
as gender, referring doctor, chief complaint and groups of patients with and without a new
diagnosis or treatment, Pearson’s Chi-Square test was used. To assess the relationship between
age at time of referral or time between consultations, and outcomes of second opinion, logistic
regression models were used.

Results were considered statistically significant if p-value was <0.05. Statistical analyses
were performed using SPSS software, version 25 (IBM SPSS Statistics for Windows, Version
25.0).

Results
Study population

In total, 196 patients were referred for a second opinion between June 2016 and August 2018.
Out of these patients, 23 patients did not visit the clinic or visited the clinic of a different medi-
cal specialty. Therefore, 173 patients were included in this study.

Patient characteristics

Mean age was 42.0 (+16.4) years and the majority of patients were female (69%) (Table 1). Of
173 patients, 65% were referred by their own general practitioner, 21% by a locum general

PLOS ONE | https://doi.org/10.1371/journal.pone.0236048 July 9, 2020 5/17


https://doi.org/10.1371/journal.pone.0236048

PLOS ONE

Second opinions in internal medicine

Table 1. Baseline characteristics.

Characteristics Study population, N = 173
Age, years 42.0 (£16.4)
Gender

Male 53 (31%)

Female 120 (69%)
Referring doctor

General practitioner 112 (65%)

Locum general practitioner 37 (21%)

Specialist 24 (14%)
Diagnosis at time of referral

Yes 26 (15%)

No 147 (85%)
Time between consultations®, days

Mean (+SD) 253 (+456)

Median (IQR) 97 (43-248)
Chief complaint

Fatigue 59 (34%)

Abdominal pain 48 (28%)

Pain (multifocal) 19 (11%)

Weight loss 10 (6%)

Edema 8 (5%)

Fever 5(3%)

Other 24 (14%)

Baseline characteristics are presented as mean (+ standard deviation) or number (%). Time between consultations is
also presented as median with IQR (25 and 75 percentiles).

Abbreviations: SD = standard deviation, IQR = interquartile range.

* Time between consultations was defined as the number of days between the last consultation with a previous

physician and the first consultation with the physician formulating the second opinion.

https://doi.org/10.1371/journal.pone.0236048.t001

practitioner and 14% by a specialist. At time of referral, a diagnosis had been established by
previous doctors in only 15% of patients. Median time between last consultation by a previous
physician and first consultation with the physician formulating the second opinion was 97
days (interquartile range (IQR): 43-248 days). Most prevalent presenting symptoms were
fatigue (34%), abdominal pain (28%), pain (multifocal) (11%), weight loss (6%), edema (5%)
and fever (3%). A list of all other chief complaints can be found in S3 Table.

Diagnosis

Out of 173 patients, the diagnostic process was completed in 150 patients (87%). In 23 patients
(13%) the diagnostic process was still ongoing (4%) or they were lost to follow-up before the
diagnostic process was completed (9%). At the conclusion of the second opinion, a diagnosis
was established in 38 of all patients (22%) (Table 2). In 23 of these patients (13% of total popu-
lation) the established diagnosis was considered a new diagnosis. Specified for patients with
and without a diagnosis at time of referral, a diagnosis was established in 17 out of 26 patients
(65%) with a diagnosis at baseline, including 2 new diagnoses (8%), and 21 out of 147 patients
(14%) without a diagnosis at baseline. Most frequently established new diagnoses were Ante-
rior Cutaneous Nerve Entrapment Syndrome (ACNES) (4 patients) and Irritable Bowel
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Table 2. Diagnoses established during second opinions.

Outcome measure N New diagnosis™, N (%)
Diagnosis established

Total population (N = 173) 38 (22%) 23 (13%)

Complete cases (N = 150) 38 (25%) 23 (15%)
Diagnosis established in patients with a diagnosis at time of referral

All (N =26) 17 (65%) 2 (8%)

Complete cases (N = 23) 17 (74%) 2 (9%)
Diagnosis established in patients without a diagnosis at time of referral

All (N = 147) 21 (14%)

Complete cases (N = 127) 21 (17%)
Additional diagnosis established (number of patients)

Total population (N = 173) 55 (32%)

Relevant additional diagnosis 50 (29%)

Data are presented as number of patients (% of patients in category).
* Diagnosis established during second opinion (by the internist formulating the second opinion or during inter-
collegial consultation) different from diagnosis at time of referral, or established in a patient without a diagnosis at

time of referral.

https://doi.org/10.1371/journal.pone.0236048.t002

Syndrome (IBS) (3 patients). A complete list of new diagnoses established during second opin-
ion is presented in S4 Table. Diagnoses of patients with a diagnosis at time of referral and their
diagnosis after second opinion are summarized in S5 Table.

Additional diagnoses. Furthermore, additional diagnoses were established in 55 patients
(32%) (Table 2). In 91% of those patients (29% of total population), established additional
diagnoses were considered relevant, as treatment for the condition was initiated. Most preva-
lent additional diagnoses were vitamin (B11, B12, D) and iron deficiencies, urinary tract infec-
tion, hypertension and dyslipidemia. A list of all additional diagnoses established during
second opinion and their prevalence, can be found in S6 Table.

Inter-collegial consultation. During second opinion, 62 patients (36% of total popula-
tion) were referred for inter-collegial consultation, leading to a total number of 92 consulta-
tions. Of the 23 new diagnoses established during second opinion, 6 diagnoses were
established during inter-collegial consultation. An overview of inter-collegial consultations
during second opinions is presented in S7 Table.

Treatment

A new treatment was initiated or a change was made in a pre-existing management plan in 97
patients (56%) (Table 3). New treatment mainly involved the prescription of new medication
(56%) or the supplementation of vitamins or iron (28%). In 6% of patients receiving new treat-
ment, a change in medication (change in dose or discontinuation) was made. Of 97 patients,
7% received analgesia, 5% received physical therapy, a diet was prescribed in 5%, 4% under-
went surgery and 3% received cognitive behavioral therapy.

Treatment effects. Regarding treatment effects, resolution of the chief complaint was
observed in 6% of patients receiving new treatment and improvement in 28%. Chief complaint
had remained unchanged in 38% of patients with a newly initiated treatment, and worsened in
2%. In 26% of patients, treatment effects were unknown as follow-up of the symptoms attribut-
able to the chief complaint were not documented, or patients were discharged or lost to fol-
low-up shortly after the treatment was initiated. Considering the total study population, 19%
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Table 3. Treatment initiated during second opinions.

N % of total population
Treatment initiated
Number of treatments 116 -
Number of patients 97 56%
Treatment type
Medication (new) 54 (56%) 31%
Change in medication 6 (6%) 3%
Supplementation* 27 (28%) 16%
Analgesia 7 (7%) 4%
Physical therapy 5 (5%) 3%
Diet 5 (5%) 3%
Surgery 4 (4%) 2%
CBT 3 (3%) 2%
Othern 5 (5%) 3%
Treatment effects™
Resolution 6 (6%) 4%
Improvement 27 (28%) 16%
Unchanged 37 (38%) 21%
Worsened 2 (2%) 1%
Unknown 25 (26%) 15%

Data are presented as number (% of patients receiving treatment) and % of total population (N = 173). A patient can
receive multiple treatments.

Abbreviations: CBT = Cognitive Behavioral Therapy.

* This includes supplementation of vitamin B11/B12/D and/or iron.

" Other types of treatment included: cyst drainage (N = 1), enteral tube feeding (N = 1), chemoradiation therapy

(N = 1), avoidance of sternal pressure (N = 1) and fecal transplantation (N = 1).

" Treatment effects were determined per patient. If a patient received multiple treatments, the overall effect of the

treatments combined was used for this analysis.

https://doi.org/10.1371/journal.pone.0236048.t003

of all patients received an effective treatment (resolution or improvement of chief complaint)
during second opinion.

Diagnosis and treatment. Treatment was initiated significantly more frequently in
patients with a new diagnosis, established during second opinion (91% vs 51%, p < 0.001).
Also, patients with a new diagnosis more frequently received an effective treatment (52% vs
14%, p < 0.001).

Patient-reported symptomatology

Overall, the chief complaint improved or resolved in 28% of all patients referred for a second
opinion (Table 4). Resolution or improvement of the chief complaint was more frequently
observed in patients who received a new treatment compared to patients who did not (34% vs
21%), although this difference was not statistically significant (p = 0.06). Patients with a new
diagnosis more frequently reported improvement or resolution of symptoms (52% vs 25%,

p = 0.006). Patients with neither a new diagnosis nor a new treatment, still reported improved
symptomatology in 22% of cases.
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Table 4. Patient-reported outcome of chief complaint after second opinion.

All patients (N = 173)

Resolution 9 (5%)
Improvement 40 (23%)
Unchanged 56 (32%)
Worsened 9 (5%)
Unknown 59 (34%)
With new treatment (N = 97) Without new treatment (N = 76)
Resolution 6 (6%) 3 (4%)
Improvement 27 (28%) 13 (17%)
Unchanged 37 (38%) 19 (25%)
Worsened 2 (2%) 7 (9%)
Unknown 25 (26%) 34 (45%)
With new diagnosis™ (N = 23) Without new diagnosis (N = 150)
Resolution 3 (13%) 6 (4%)
Improvement 9 (39%) 31 (21%)
Unchanged 3 (13%) 53 (35%)
Worsened 1 (4%) 8 (5%)
Unknown 7 (30%) 52 (35%)

Data are presented as N (% of patients in group), for all patients and for patients with or without a new treatment or
diagnosis.

* Diagnosis established during second opinion (by the internist formulating the second opinion or during inter-
collegial consultation) different from diagnosis at time of referral, or established in a patient without a diagnosis at

time of referral.

https://doi.org/10.1371/journal.pone.0236048.1004

Investigations

Blood testing. Conventional blood testing was performed in 86% of all patients (Table 5).
In 89% of these cases, conventional blood testing had already been carried out by the previous
physician, but was repeated during second opinion. Conventional blood testing led to relevant
information in 23% of all cases in which conventional blood testing was performed: 23% of
cases in which conventional blood testing was repeated, and 24% of cases in which conven-
tional blood testing was performed for the first time. It showed anomalous results contributing
to the establishment of a diagnosis in 4% of all cases. Additional blood tests were performed in
72% of all patients, leading to relevant information in 17% and leading to anomalous results
contributing to the establishment of a diagnosis in 2% of these patients.

Urinalysis and microbiology. Urinalysis was carried out in 53% of patients (repetition
rate = 42%). Relevant information was discovered in 14% of these patients (13% of new investi-
gations, 15% of repeated investigations). Anomalous results discovered by urinalysis contrib-
uted to the establishment of a diagnosis in only 1% of patients it was performed in. In 50% of
all patients, microbiology tests were performed, mostly focused on bacterial and viral patho-
gens. Repetition rates were low (4-6%). Overall relevant information rates ranged from 6%
(viral) to 20% (other: parasites, fungi, protozoa). Noticeably, anomalous results of microbiol-
ogy tests did not once contribute to the establishment of a diagnosis.

Radiology. Radiological tests were performed in 49% of all patients. X-ray was most fre-
quently performed (32%), MRI and PET-CT/SPECT were each only performed in 5% of
patients. Repetition rates ranged from 23% to 33%, except for MRI, which was never a repeti-
tion of a previously conducted investigation. When repeated, sonography and CT lead to
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Table 5. Performed investigations during second opinions.

Investigation Performed Repeated” Relevant information” Anomalous result contributing to diagnosis*
% of performed % of performed % of new % of repeated % of performed

Blood tests

Conventional® 148 (86%) 89% 23% 24% 23% 4%

Additional® 124 (72%) 2% 17% 17% - 2%
Urinalysis 92 (53%) 42% 14% 13% 15% 1%
Microbiology 87 (50%)

Viral 69 (40%) 6% 6% 5% 25% -

Bacterial 72 (42%) 8% 17% 15% 33% -

Other 25 (15%) 4% 20% 21% - -
Radiology 84 (49%)

X-ray 55 (32%) 33% 7% 11% - -

Sonography 30 (17%) 23% 23% 22% 29% 10%

CT 32 (19%) 31% 28% 27% 30% 3%

MRI 8 (5%) - 75% 75% - -

PET-CT/SPECT 8 (5%) 25% 75% 67% 100% 38%
Endoscopy 16 (9%) 31% 25% 27% 20% 6%
Pathology 25 (15%) 28% 32% 33% 29% 24%

Data are presented as number of patients (% of total population) with % of performed investigations that were repeated, led to relevant information and contributed to
the diagnosis. Relevant information rates are also specified for new and repeated investigations.

* Investigation performed during second opinion, which had already been performed by a previous physician before the start of the second opinion. Reassessments of
results, images or tissue obtained by previous investigations and transferred from a previous hospital to the UMC Utrecht, were not considered investigations as the
actual investigations were not performed during second opinion, so reassessments were also not considered repeated investigations.

" Information not known from previous investigations leading to either the establishment of a diagnosis or additional diagnosis, the initiation of a new treatment or the
requirement for another investigation for further assessment.

* Anomalous results discovered by an investigation performed during second opinion, contributing to the establishment of a diagnosis.

* Blood tests regularly performed during second opinions (specified in S2 Table).

& Blood tests not included in conventional blood testing.

https://doi.org/10.1371/journal.pone.0236048.t005

relevant information in 29% and 30% of cases respectively, while repeated PET-CT’s or
SPECT’s always, and repeated X-rays never lead to relevant new information. Regarding new
investigations, relevant information rates were: 11% for X-ray, 22% for sonography, 27% for
CT, 75% for MRI and 67% for PET-CT/SPECT. When all performed tests, repeated or new,
were considered, relevant information rates were high for MRI and PET-CT/SPECT (75%),
intermediate for sonography and CT (23% and 28%), and low for X-ray (7%). When PET-CT
or SPECT was performed, it led to the discovery of anomalous results relevant to the diagnosis
in 38% of patients. Anomalous results of sonography and CT led to a diagnosis in 10% and 3%
of cases respectively. X-ray never showed anomalous results contributing to the establishment
of a diagnosis.

Endoscopy and pathology. Endoscopic procedures were carried out in 9% of patients (repeti-
tion rate = 31%), leading to the discovery of relevant information in 25% (27% of new investi-
gations, 20% of repeated investigations), and to anomalous results contributing to the
establishment of a diagnosis in 6% of these patients. In 15% of all patients, pathology tests were
performed (repetition rate = 28%), leading to relevant information in 32% (33% of new inves-
tigations, 29% of repeated investigations), and anomalous results contributing to the diagnosis
in 24% of patients.
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Table 6. Time spent during second opinions.

Measure Mean (+SD) Median IQR (25 - 75 percentiles) Total
Time to diagnosis, days
All* (N = 38) 96 (£130) 64 25-128
NewA (N = 23) 117 (£153) 68 35-153
Time to discharge, days
Complete cases (N = 143) 109 (+108) 75 31-144
Not yet discharged” (N = 14) 499 (+193) 433 335-619
Lost to follow-up® (N = 16) 99 (+94) 49 20-185
Time in clinic, minutes
Internal medicine 80 (+31) 70 60 - 90 230 hours
All outpatient clinics 114 (+93) 80 60 - 135 330 hours

Data are presented as mean (+SD), median and IQR (25 - 75 percentiles).

Abbreviations: IQR = interquartile range.

* All diagnoses established by the doctor formulating the second opinion plus relevant diagnoses established during consultation by another specialist.

" Diagnosis established during second opinion (by the internist formulating the second opinion or during inter-collegial consultation) different from diagnosis at time

of referral, or established in a patient without a diagnosis at time of referral.

* Patients not yet discharged at the start of the study, 1 May 2019 was used as time of discharge.

* Patients lost to follow-up, last visit was used as time of discharge.

https://doi.org/10.1371/journal.pone.0236048.t006

Follow-up

Median time to diagnosis was 64 days (IQR (interquartile range): 25-128 days), for patients in
whom a diagnosis was established (Table 6). When regarding new diagnoses only, median
time to diagnosis was 68 days (IQR: 35-153 days). Median time to discharge was 75 days (IQR:
31-144 days) for patients whose second opinions were completed. Median time spent at the
internal medicine outpatient clinic was 70 minutes (IQR: 60-90 minutes), and median time

spent at any outpatient clinic of the UMC Utrecht (in the context of the second opinion) was

80 minutes (IQR: 60-135 minutes).

Determinants of outcome

Statistically significant differences in outcome between patient groups based on gender, refer-
ring doctor, chief complaint or presence of a diagnosis at time of referral, were not found
(Table 7). Neither was there a significant relationship between age or time between consulta-
tions, and chance of a new diagnosis or a new (effective) treatment (Table 8). However, when
specifically comparing patients with abdominal pain to patients with fatigue, a new diagnosis
was more frequently established in patients with abdominal pain (23% vs 9%, p = 0.037).

Discussion

During second opinions in a general internal medicine outpatient clinic of an academic hospi-
tal, a new diagnosis was established in 13% of patients, while overall, resolution or improve-
ment of the chief complaint was achieved in 28% of patients. In approximately one third of
patients a relevant additional diagnosis was established, and in over half of all patients, a new
treatment was initiated. Treatment, whether a new diagnosis was established or not, led to
improvement or resolution of the chief complaint in 34% of patients. Many investigations
were carried out, often repeating previously performed investigations. Anomalous results
from investigations rarely contributed to the establishment of a diagnosis.
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Table 7. Potential determinants of outcomes of second opinions.

Determinant

Gender
Male (N = 53)
Female (N = 120)

Referring doctor
General practitioner (N = 112)
Locum general practitioner (N = 37)
Specialist (N = 24)

Chief complaint”
Fatigue (N = 59)
Abdominal pain (N = 48)
Pain (multifocal) (N = 19)
Other (N =47)

Diagnosis at time of referral
Yes (N = 26)
No (N = 147)

New diagnosis (N = 23)

5(9%)
18 (15%)

16 (14%)
4(11%)
3 (13%)

5(9%)
11 (23%)
3 (16%)
4 (9%)

2 (8%)
21 (14%)

p-value

0.320

0.858

0.108

0.361

New treatment (N = 97)

29 (55%)
68 (57%)

59 (53%)
22 (60%)
16 (67%)

31 (53%)
30 (63%)
9 (47%)

27 (57%)

15 (58%)
82 (56%)

p-value

0.812

0.409

0.632

Effective treatment™ (N = 33)

8 (15%)
25 (21%)

20 (18%)
6 (16%)
7 (29%)

9 (15%)
10 (21%)

p-value

0.376

0.389

0.715

3 (16%)

0.856

5 (19%)

11 (23%)

0.983

28 (19%)

Data are presented as number (% of subcategory). P-values for differences in outcome within categories are given.

* Initiated treatment leading to improvement or resolution of the chief complaint.

" Chief complaints with a prevalence of > 10% were used as separate groups, remaining chief complaints were placed in ‘Other’.

https://doi.org/10.1371/journal.pone.0236048.t007

Regarding the establishment of a new diagnosis, results presented in this study are very sim-

ilar to findings of the two previous studies exploring the outcomes of second opinions in inter-
nal medicine (both in Dutch academic hospitals), with a new diagnosis being established in
approximately 10% of patients in these studies [7, 8]. We add to the body of evidence by detail-
ing the diagnostic process and outcome. When compared to second opinions in other medical
specialties, diagnostic value of second opinions in internal medicine is low. Studies in other
medical specialties have shown that a new diagnosis is established in approximately 30-60% of
patients, ranging from 30% in surgical oncology to 60% in orthopedic surgery [10, 12, 13, 18,
20, 23, 24]. This difference might be explained by the fact that, in this study and in previous
studies [7, 8], up to 85% of patients referred for a second opinion in internal medicine, had
poorly defined conditions without a diagnosis at the time of referral. This usually concerns
patients with a high suspicion of medically unexplained physical symptoms, in whom a diag-
nosis cannot be easily established. Also, part of the diagnoses that were established in this
study, are diagnoses without objective criteria and for which treatment options are lacking.
One could question the value of the establishment of these kinds of diagnoses. The same

Table 8. Other potential determinants of outcomes.

Age, mean (+SD)

Time between consultations, mean (+SD) | 226 (+339)

New diagnosis

Yes (N=23) |No (N =150) |p-value*
42.1 (£17.5) | 42.0 (£16.2) 0.960
258 (£472) 0.765

Data are presented as mean (+ standard deviation).

New treatment

Yes (N=97) |No (N =76) |p-value*
41.9 (£15.6) | 42.1(x17.4) | 0.931
256 (+481) | 251 (£425) 0.946

Effective treatment

Yes (N =33) |No (N =140) |p-value*
41.0 (£16.5)
267 (£564)

422 (+16.4)
250 (+428)

0.722
0.852

* p-values from logistic regression models for the relationships between age and new diagnosis/(effective) treatment, and time between consultations and new diagnosis/

(effective) treatment.

https://doi.org/10.1371/journal.pone.0236048.t008
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applies to additional diagnoses, such as iron and vitamin deficiencies, which were frequently
established in this study.

In this study, a new diagnosis was more frequently established in patients presenting with
abdominal pain when compared to patients presenting with fatigue. This was also observed in
small numbers of patients presenting with abdominal pain or fatigue in a previous study [7],
although this finding is not consistent [8]. The fact that more new diagnoses were established
in patients with abdominal pain in our study is most likely related to the fact that ACNES was
the most frequently established new diagnosis (S4 Table). ACNES is known to be a poorly rec-
ognized and commonly underdiagnosed cause of abdominal pain [33-36]. Therefore, it is
likely that ACNES is sometimes not recognized by the original physician, but the diagnosis is
established by the physician formulating the second opinion, as internists in our center are
aware of the fact that ACNES is a commonly underdiagnosed cause of abdominal pain. This
likely contributed to the higher number of new diagnoses established in patients presenting
with abdominal pain.

This is the first study exploring treatment initiation and patient-reported symptomatology
during second opinions in internal medicine to date. Noticeably, this study showed that the
proportion of patients who received a new treatment was substantially larger than the propor-
tion of patients in whom a new diagnosis was established. This indicates that, even though a
new diagnosis was strongly related to the initiation of a new treatment in this study, a new
treatment is also frequently initiated in patients in whom no diagnosis was established. In
addition, resolution or improvement of symptoms was also frequently achieved in patients
who did not receive a new treatment, nor a new diagnosis. This means that the yield of second
opinions is not limited to the establishment of diagnoses. However, it is commonly known
that a placebo effect can play a substantial role in patient-reported symptomatology and treat-
ment effects. In the absence of a control group, it is hard to determine what part of the treat-
ment effects and reported improved symptoms in this study, are attributable to a placebo
effect. It is likely that information and reassurance provided by the physician carrying out the
second opinion, can lead to improved symptoms, as it was shown to increase patient satisfac-
tion in a previous study [7]. One could argue that this is part of the value of second opinions,
whether it is based on a placebo effect or not.

This is the first study that thoroughly analyzed investigations performed in the context of
second opinions. One previous study in an internal medicine outpatient clinic reported that,
depending on the type of investigation (for example blood testing, urinalysis or radiology),
approximately 40-90% of investigations performed by original physicians were repeated by the
physician formulating the second opinion [8]. Our study focused on how many of the per-
formed investigations during second opinion were in fact a repetition of investigations already
carried out by the original physicians. Repetition rates for radiological tests seemed to be lower
in our study, possibly caused by the fact that, nowadays, information from case records is
more easily transferred between hospitals. Also, a radiological second opinion of investigations
performed in other hospitals, can be easily obtained. Repetition of investigations could be seen
as waste. However, noticeably, in this study, repeated investigations led to the discovery of rele-
vant information relatively frequently, which is in contrast with the aforementioned study [8].
Partly, this is due to the fact that in a considerable number of patients conventional blood test-
ing was considered repeated, while in fact a small share of the tests had not been performed
before. Conventional tests that had not been performed before mostly included vitamin and
iron tests, which often led to relevant information. Thus, conventional blood testing often
showed relevant information when repeated, but relevant information was often only found in
the share of tests that were actually not a repetition. The relatively high relevant information
rates for repeated microbiology, radiology, endoscopy and pathology tests are remarkable.
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These results suggest that, when doctors formulating second opinions believe it is necessary,
repeating investigations can be useful. Time lapsed between original and repeated investiga-
tions was not assessed in this study, so a statement on the possible relationship between
amount of time between investigations and relevance of results cannot be made.

One of the strengths of this study is the fact that it is the most extensive research on second
opinions in general internal medicine to date. Additional diagnoses, treatment effects, patient-
reported symptomatology, relevance of all performed investigations and follow-up time had
never been assessed before. Also, this is the first study exploring the value of second opinions
in internal medicine in ten years’ time. Finally, strengths of this study include the large popula-
tion size and the fact that all patients who visited our clinic for a second opinion in the given
time frame were included in the study, so selection bias was avoided.

A limitation of this study is the retrospective design and the fact that all outcomes were
based on case records. Nevertheless, most important outcome measures, such as diagnoses
and treatment, generally are carefully documented by physicians in case records, including
correspondence, so a considerable impact of the study design on end points is unlikely. How-
ever, treatment effects were not always accurately documented, and one could question
whether improvement of symptoms after the initiation of treatment is always caused by the
treatment. It is likely that in some patients, symptoms resolve due to a placebo effect. So, treat-
ment effects might be overestimated in this study. Furthermore, the fact that in some patients
diagnostic process was incomplete, could be seen as a limitation of this study. However, by
reporting our outcome (new diagnosis) as percentage of the total of referred patients, we
describe current practice and thus approximate the real benefit of referral for second opinion
in general internal medicine. Finally, there was a limitation in the way relevance of informa-
tion discovered by investigations was determined. Information was only considered relevant
in case of anomalous results leading to the establishment of a diagnosis or additional diagnosis,
the initiation of treatment, or the requirement for another investigation for further assessment,
while normal results or negative tests might be relevant in establishing or ruling out a diagnosis
as well.

Conclusion

In conclusion, this extensive research on the outcomes of second opinions in general internal
medicine, has shown that a new diagnosis is established in 13% of patients. Patients in whom a
new diagnosis is established benefit more from second opinions, but the value of second opin-
ions may not be limited to the establishment of diagnoses, as patients without a new diagnosis
also frequently receive treatment and report improvement of symptoms. Overall, at least 28%
of patients benefit from second opinions, as resolution or improvement of symptoms is
achieved. Whether this is because of the consultation, diagnosis, treatment or the natural
course of the complaint or disease could not be ascertained. Remarkably, a large number of
investigations are performed and repeated during second opinions, while these investigations
rarely contribute to the establishment of a diagnosis. Despite of that, this study has shown that
second opinions in internal medicine are valuable in terms of the establishment of diagnoses,
initiation of treatment and improvement of symptoms, in a considerable number of patients.

Supporting information

S1 Table. Glossary of terms used throughout the manuscript.
(DOCX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0236048 July 9, 2020 14/17


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236048.s001
https://doi.org/10.1371/journal.pone.0236048

PLOS ONE

Second opinions in internal medicine

S2 Table. List of all blood tests regarded as conventional blood tests.
(DOCX)

§3 Table. Other chief complaints.
(DOCX)

S$4 Table. New diagnoses established during second opinions.
(DOCX)

S5 Table. Diagnosis after second opinion in patients with a diagnosis at time of referral.
(DOCX)

S6 Table. Additional diagnoses established during second opinions.
(DOCX)

S7 Table. Inter-collegial consultation during second opinions.
(DOCX)

S1 File. Minimal data set.
(XLSX)

Author Contributions

Conceptualization: Pascal M. Burger, Jan Westerink, Bram E. L. Vrijsen.
Data curation: Pascal M. Burger, Bram E. L. Vrijsen.

Formal analysis: Pascal M. Burger.

Investigation: Pascal M. Burger, Jan Westerink, Bram E. L. Vrijsen.
Methodology: Pascal M. Burger, Jan Westerink, Bram E. L. Vrijsen.
Project administration: Pascal M. Burger, Jan Westerink, Bram E. L. Vrijsen.
Resources: Pascal M. Burger.

Supervision: Jan Westerink, Bram E. L. Vrijsen.

Validation: Bram E. L. Vrijsen.

Visualization: Pascal M. Burger.

Writing - original draft: Pascal M. Burger.

Writing - review & editing: Pascal M. Burger, Jan Westerink, Bram E. L. Vrijsen.

References
1. Second opinion in de Zorgverzekeringswet. Zorginstituut Nederland. Jan 2015.
Wet op de geneeskundige behandelingsovereenkomst. Burgerlijk Wetboek, Boek 7.

3. VanDalen |, Groothoff J, Stewart R, Spreeuwenberg P, Groenewegen P, van Horn J. Motives for seek-
ing a second opinion in orthopaedic surgery. J Health Serv Res Policy. 2001; 6:195-201. https://doi.org/
10.1258/1355819011927486 PMID: 11685782

4. Mellink WA, Dulmen AM, Wiggers T, Spreeuwenberg PM, Eggermont AM, Bensing JM. Cancer patients
seeking a second surgical opinion: results of a study on motives, needs, and expectations. J Clin Oncol.
2003; 21:1492-7. https://doi.org/10.1200/JC0O.2003.12.058 PMID: 12697872

5. Moumijid N, Gafni A, Bremond A, Carrere MO. Seeking a second opinion: do patients need a second
opinion when practice guidelines exist? Health Policy. 2007; 80:43-50. https://doi.org/10.1016/j.
healthpol.2006.02.009 PMID: 16584804

PLOS ONE | https://doi.org/10.1371/journal.pone.0236048 July 9, 2020 15/17


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236048.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236048.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236048.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236048.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236048.s006
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236048.s007
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0236048.s008
https://doi.org/10.1258/1355819011927486
https://doi.org/10.1258/1355819011927486
http://www.ncbi.nlm.nih.gov/pubmed/11685782
https://doi.org/10.1200/JCO.2003.12.058
http://www.ncbi.nlm.nih.gov/pubmed/12697872
https://doi.org/10.1016/j.healthpol.2006.02.009
https://doi.org/10.1016/j.healthpol.2006.02.009
http://www.ncbi.nlm.nih.gov/pubmed/16584804
https://doi.org/10.1371/journal.pone.0236048

PLOS ONE

Second opinions in internal medicine

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

Sutherland LR, Verhoef MJ. Why do patients seek a second opinion or alternative medicine? J Clin
Gastroenterol. 1994; 19:194-7. https://doi.org/10.1097/00004836-199410000-00004 PMID: 7806827

Westland GJ, Nanayakkara PW, Kramer MH, Smulders YM. Diagnostische second opinion: wat levert
het op? Nederlands Tijdschrift voor Geneeskunde 2009; 153:1-6.

Mustafa M, Bijl M, Gans R. What is the value of patient-sought second opinions? Eur J Intern Med
2002; 13:445. https://doi.org/10.1016/s0953-6205(02)00138-3 PMID: 12384134

Maaskant JM, van Muilekom HA. Eerste arts zit er zelden naast. Second opinion: patiént zoekt vooral
info, hoop en geruststelling. Medisch Contact 2009; 64:605—7.

van Leeuwen R, van der Zaag-Loonen H. Second opinion wel degelijk zinnig. Medisch Contact
2014;882-3.

Schook R, ter Avest M, van Setten C, Smit E. Longkanker: retrospectief onderzoek ondersteunt con-
centratiegedachte. Second opinion in expertcentrum zinvol. Medisch Contact 2012; 67:1119-21.

Wieske L, Vergouwen MD, Wijers D, Stam J, Smets EM, Richard E. Beperkte opbrengst van een diag-
nostische second opinion op een neurologieafdeling. Nederlands Tijdschrift voor Geneeskunde 2011;
155:1-7.

Wieske L, Wijers D, Richard E, Vergouwen MD, Stam J. Second opinions and tertiary referrals in neu-
rology: a prospective observational study. J Neurol 2008; 255:1743-9. https://doi.org/10.1007/s00415-
008-0019-3 PMID: 18825440

Mellink WA, Henzen-Logmans SC, Bongaerts AH, Ooijen BV, Rodenburg CJ, Wiggers TH. Discrep-
ancy between second and first opinion in surgical oncological patients. Eur J Surg Oncol 2006; 32:108—
12. https://doi.org/10.1016/j.ejs0.2005.08.007 PMID: 16303280

Meyer AND, Singh H, Graber ML. Evaluation of Outcomes From a National Patient-initiated Second-
opinion Program. Am J Med. 2015 Oct; 128(10):1138.e25-33.

Payne VL, Singh H, Meyer AN, Levy L, Harrison D, Graber ML. Patient-Initiated Second Opinions: Sys-
tematic Review of Characteristics and Impact on Diagnosis, Treatment, and Satisfaction. Mayo Clin
Proc. 2014 May; 89(5):687—-96. https://doi.org/10.1016/j.mayocp.2014.02.015 PMID: 24797646

Tattersall MH, Dear RF, Jansen J, Shepherd HL, Devine RJ, Horvath LG, et al. Second opinions in
oncology: the experiences of patients attending the Sydney Cancer Centre. Med J Aust. 2009; 191
(4):209-212. PMID: 19705981

Mellink WA, Wigger T. Second consult outpatient clinic Surgical Oncology in the Daniel de Hoed Clinic:
analysis of the first 245 patients. Ned Tijdschr Geneeskd. 1999 Dec 11; 143(50):2547-8.

Hillen MA, Medendorp NM, Daams JG, Smets EM. Patient-Driven Second Opinions in Oncology: A
Systematic Review. Oncologist. 2017 Oct; 22(10): 1197-1211. https://doi.org/10.1634/theoncologist.
2016-0429 PMID: 28606972

ChanTY, Epstein JI. Patient and urologist driven second opinion of prostate needle biopsies. J Urol
2005; 174:1390-1394. https://doi.org/10.1097/01.ju.0000173633.56174.c4 PMID: 16145444

Schook RM, ter Avest MJ, van Setten CH, de Man FF, Smit EF, Postmus PE. Lung cancer patients ben-
efit from second opinions by improvement of diagnosis and therapy. Cancer Clin Oncol 2014; 3:43-57.

Ruetters D, Keinki C, Schroth S, Liebl P, Huebner J. Is there evidence for a better health care for cancer
patients after a second opinion? A systematic review. J Cancer Res Clin Oncol. 2016 Jul; 142(7):1521—
8. https://doi.org/10.1007/s00432-015-2099-7 PMID: 26687791

Garcia D, Spruill LS, Irshad A, Wood J, Kepecs D, Klauber-DeMore N. The Value of a Second Opinion
for Breast Cancer Patients Referred to a National Cancer Institute (NCI)-Designated Cancer Center
with a Multidisciplinary Breast Tumor Board. Ann Surg Oncol. 2018 Oct; 25(10):2953-2957. https://doi.
org/10.1245/s10434-018-6599-y PMID: 29971672

Lenza M, Buchbinder R, Staples MP, Dos Santos OFP, Brandt RA, Lottenberg CL, et al. Second opin-
ion for degenerative spinal conditions: an option or a necessity? A prospective observational study.
BMC Musculoskelet Disord. 2017 Aug 17; 18(1):354. https://doi.org/10.1186/s12891-017-1712-0
PMID: 28818047

Shmueli L, Davidovitch N, Pliskin JS, Balicer RD, Hekselman |, Greenfield G. Seeking a second medical
opinion: composition, reasons and perceived outcomes in Israel. Isr J Health Policy Res. 2017 Dec 8;
6(1):67. https:/doi.org/10.1186/s13584-017-0191-y PMID: 29221461

Benson WE, Regillo CD, Vander JF, Tasman W, Smith AF, Brown GC, et al. Patient-initiated second
medical opinions: their necessity and economic cost. Retina. 2001; 21(6):633-8. https://doi.org/10.
1097/00006982-200112000-00011 PMID: 11756887

Shmueli L, Davidovitch N, Pliskin JS, Hekselman |, Balicer RD, Greenfield G. Reasons, perceived out-
comes and characteristics of second-opinion seekers: are there differences in private vs. public set-
tings? BMC Health Serv Res. 2019 Apr 23; 19(1):238. https://doi.org/10.1186/s12913-019-4067-4
PMID: 31014323

PLOS ONE | https://doi.org/10.1371/journal.pone.0236048 July 9, 2020 16/17


https://doi.org/10.1097/00004836-199410000-00004
http://www.ncbi.nlm.nih.gov/pubmed/7806827
https://doi.org/10.1016/s0953-6205(02)00138-3
http://www.ncbi.nlm.nih.gov/pubmed/12384134
https://doi.org/10.1007/s00415-008-0019-3
https://doi.org/10.1007/s00415-008-0019-3
http://www.ncbi.nlm.nih.gov/pubmed/18825440
https://doi.org/10.1016/j.ejso.2005.08.007
http://www.ncbi.nlm.nih.gov/pubmed/16303280
https://doi.org/10.1016/j.mayocp.2014.02.015
http://www.ncbi.nlm.nih.gov/pubmed/24797646
http://www.ncbi.nlm.nih.gov/pubmed/19705981
https://doi.org/10.1634/theoncologist.2016-0429
https://doi.org/10.1634/theoncologist.2016-0429
http://www.ncbi.nlm.nih.gov/pubmed/28606972
https://doi.org/10.1097/01.ju.0000173633.56174.c4
http://www.ncbi.nlm.nih.gov/pubmed/16145444
https://doi.org/10.1007/s00432-015-2099-7
http://www.ncbi.nlm.nih.gov/pubmed/26687791
https://doi.org/10.1245/s10434-018-6599-y
https://doi.org/10.1245/s10434-018-6599-y
http://www.ncbi.nlm.nih.gov/pubmed/29971672
https://doi.org/10.1186/s12891-017-1712-0
http://www.ncbi.nlm.nih.gov/pubmed/28818047
https://doi.org/10.1186/s13584-017-0191-y
http://www.ncbi.nlm.nih.gov/pubmed/29221461
https://doi.org/10.1097/00006982-200112000-00011
https://doi.org/10.1097/00006982-200112000-00011
http://www.ncbi.nlm.nih.gov/pubmed/11756887
https://doi.org/10.1186/s12913-019-4067-4
http://www.ncbi.nlm.nih.gov/pubmed/31014323
https://doi.org/10.1371/journal.pone.0236048

PLOS ONE

Second opinions in internal medicine

28.

29.

30.

31.

32.

33.

34.

35.

36.

Cook IS, McCormick D, Poller DN. Referrals for second opinion in surgical pathology: implications for
management of cancer patients in the UK. Eur J Surg Oncol. 2001 Sep; 27(6):589-94. https://doi.org/
10.1053/ejs0.2001.1150 PMID: 11520094

Staradub VL, Messenger KA, Hao N, Wiley EL, Morrow M. Changes in breast cancer therapy because
of pathology second opinions. Ann Surg Oncol. 2002 Dec; 9(10):982—7. https://doi.org/10.1007/
BF02574516 PMID: 12464590

Westra WH, Kronz JD, Eisele DW. The impact of second opinion surgical pathology on the practice of
head and neck surgery: a decade experience at a large referral hospital. Head Neck 2002 Jul; 24
(7):684-93. https://doi.org/10.1002/hed.10105 PMID: 12112543

Clauson J, Hsieh YC, Acharya S, Rademaker AW, Morrow M. Results of the Lynn Sage second-opinion
program for local therapy in patients with breast carcinoma. Changes in management and determinants
of where care is delivered. Cancer 2002; 94:889-894. https://doi.org/10.1002/cncr.10318 PMID:
11920455

Wijers D, Wieske L, Vergouwen MD, Richard E, Stam J, Smets EM. Patient satisfaction in neurological
second opinions and tertiary referrals. J Neurol 2010; 257:1869-74. https://doi.org/10.1007/s00415-
010-5625-1 PMID: 20552363

Chrona E, Kostopanagiotou G, Damigos D, Batistaki C. Anterior cutaneous nerve entrapment syn-
drome: management challenges. J Pain Res. 2017 Jan 13; 10:145-156. https://doi.org/10.2147/JPR.
S99337 PMID: 28144159

Applegate WV. Abdominal Cutaneous Nerve Entrapment Syndrome (ACNES): A Commonly Over-
looked Cause of Abdominal Pain. Perm J. 2002; 6(3):20-27.

Towfigh S, Anderson S, Walker A. When It Is Not a Spigelian Hernia: Abdominal Cutaneous Nerve
Entrapment Syndrome. Am Surg. 2013 Oct; 79(10):1111—-4. PMID: 24160810

Koop H, Koprdova S, Schiirmann C. Chronic Abdominal Wall Pain. Dtsch Arztebl Int. 2016 Jan 29;
113(4):51-7. https://doi.org/10.3238/arztebl.2016.0051 PMID: 26883414

PLOS ONE | https://doi.org/10.1371/journal.pone.0236048 July 9, 2020 17/17


https://doi.org/10.1053/ejso.2001.1150
https://doi.org/10.1053/ejso.2001.1150
http://www.ncbi.nlm.nih.gov/pubmed/11520094
https://doi.org/10.1007/BF02574516
https://doi.org/10.1007/BF02574516
http://www.ncbi.nlm.nih.gov/pubmed/12464590
https://doi.org/10.1002/hed.10105
http://www.ncbi.nlm.nih.gov/pubmed/12112543
https://doi.org/10.1002/cncr.10318
http://www.ncbi.nlm.nih.gov/pubmed/11920455
https://doi.org/10.1007/s00415-010-5625-1
https://doi.org/10.1007/s00415-010-5625-1
http://www.ncbi.nlm.nih.gov/pubmed/20552363
https://doi.org/10.2147/JPR.S99337
https://doi.org/10.2147/JPR.S99337
http://www.ncbi.nlm.nih.gov/pubmed/28144159
http://www.ncbi.nlm.nih.gov/pubmed/24160810
https://doi.org/10.3238/arztebl.2016.0051
http://www.ncbi.nlm.nih.gov/pubmed/26883414
https://doi.org/10.1371/journal.pone.0236048

