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Keywords:
 Background: An electronic intradepartmental consultation system for anatomic pathology (AP) was conceived and
developed in the laboratory information system (LIS) in 2019. Previously, all surgical pathology intradepartmental
consultative activities were initiated and documented with paper forms which circulated with the pertinent micro-
scopic slides and were eventually filed. In this study, we discuss the implementation and utilization of an electronic
intradepartmental AP consultation system.
Methods: Workflows and procedures were developed to organize intradepartmental surgical pathology consultations
from the beginning to the end point of the consultative activities entirely using a paperless system that resided in
the LIS.
Results: The electronic consult system allowed electronic documentation of all steps of intradepartmental consultative
activities. The system provided tracking ability for consulted cases and improved access to consult discussion for all
departmental personnel, staff, and trainees. Consultation work queue was created for each pathologist and a summary
of individual consultative workload was possible. Documentation of anatomic pathology quality assurance for
intradepartmental consultative activity was easily assessed.
Conclusions: The electronic intradepartmental consult system has allowed our department to electronically track
intradepartmental consult cases, store the consultative opinion text with the case, record the pathologists involved,
and document the consultation for internal quality assurance review as well as for accrediting organizations. Summa-
rization of pathologist workload related to consultative activity was quantifiable and optimization of the consultative
process was maximized for education in an academic setting.
Electronic intradepartmental consultation
Anatomic pathology
Surgical pathology
Laboratory information system
Introduction

Although relatively recent, the benefit of electronic consultation
(e-consultation) has been noted across the spectrum in medicine. In the
clinical setting, the availability of such consultation has decreased patient
waiting times for specialist consultation and has had a particularly positive
effect in patient populations that are underserved.1,2 Surgical specialties
have noted increased efficiency in scheduling surgical intervention in
their waiting lists when utilizing e-consultation.3

In anatomic pathology, it has been shown that intra‐departmental con-
sultations increase the value and diagnostic accuracy of reports and are
vital steps to improve patient care.4–6 While consultation in AP is long
established, e-consultation is less well established.

We sought to improve our tracking and documentation process for AP
intradepartmental consultations by using our LIS, AP Beaker, in 2019.
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In this study,we describe the development, implementation, and utilization
of an electronic intradepartmental AP consultation system and discuss its
advantages and disadvantages.

Background

Institutional details and historical context of paper-based intradepartmental
consultations

The Department of Pathology at our institution is a mid-sized academic
pathology program (presently 36 clinical faculty, 20 residents, 9 fellows)
with a partially subspecialized service model in anatomic pathology, in-
cluding renal pathology, hematopathology, dermatopathology, and neuro-
pathology serving as dedicated subspecialty services. Gastrointestinal
pathology and cytopathology services are essentially subspecialized. Prior
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to converting to an electronic form of consultation in AP, a long-standing
paper system was in place and utilized despite the implementation of a
now legacy electronic laboratory information system (LIS; PathNet, Cerner
Corporation) several decades ago and of the current AP LIS (AP Beaker,
Epic Systems Corporation), which went live in 2015. Neither LIS had mod-
ules to implement or store intradepartmental consultation discussions and
did not allow intradepartmental consultations to be performed electroni-
cally. In the paper-based workflow, an 8.5 x 11-inch form was colored yel-
low to stand out from other forms and reports (Fig. 1). Consultations were
initiated by handwriting on the paper form. These consultation forms were
placed with the slides and directed to the consultant faculty, who in turn
wrote their consultative thoughts and returned the sheet with the slides
to the primary pathologist (Fig. 2). The primary pathologist recorded the
consulting pathologist in the final report in a dedicated data field in LIS.
Fig. 1. An example of the previous, paper-based intradepartmental consultation form us
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Methods

Implementation of electronic intradepartmental consultations

On September 1, 2019, intradepartmental consultations transitioned to
an electronic format in the LIS, with the functionality centered around two
data fields: ‘Internal Consultation Discussion’ and ‘Consultants’. In the elec-
tronic system (Fig. 3), the primary pathologist initiates the consultation
process by entering information in a field designated ‘Internal Consultation
Discussion’. First, essential information for consultation, namely the pri-
mary pathologist’s name, date, and time, is automatically generated by
using a smart dot phrase. The primary pathologist then enters the consult
question followed by any additional information theywould like to provide
to the consultant pathologist (Fig. 4). Texts from electronic medical record
ed in our institution. Names of the pathologists are blurred under the “TO:” section.



Fig. 2.Workflow of the previous, paper-based intradepartmental consultation process. No tracking or notification system occurs on these steps.

Fig. 3.Workflow of the current electronic intradepartmental consultation process at our institution. LIS: Laboratory information system.

Fig. 4. An example of a consultation discussion. The names of the pathologists and the dates are concealed. This field does not appear in the final report in the electronic
medical record but is visible in AP Beaker after the report is finalized.
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can be copied and pasted directly into the discussion with any relevant dig-
ital images (endoscopic and radiologic images, gross photos, etc.). The pri-
mary pathologist then assigns the consultant pathologist to the case which
results in the case appearing on the consultant’s outstanding work queue as
a designated consult (Fig. 5). This is followed by delivery of the relevantmi-
croscopic slides and any associated paperwork to the consultant patholo-
gist’s departmental mailbox along with a reusable 8.5 x 11-inch cardstock
consult indicator. This consult indicator, reminiscent of the previous sys-
tem, is also colored yellow and is used to visually alert the pathologist
that there is a consult in their mailbox. The consultant similarly begins
their response in the ‘Internal Consultation Discussion’ text box by inserting
a smart dot phrase which automatically generates his/her name, the date,
3

and time. This is followed by entering their reply to the primary patholo-
gist’s question (Fig. 4). The slides and any associated paperwork are then
delivered back to the primary pathologist’s mailbox. The system allows
multiple pathologists to be asynchronously involved in the consultation dis-
cussion, if necessary. For these cases, the primary pathologist may assign
additional consultants to the case after the initial consultation. Alterna-
tively, the consultant pathologist may also assign the case to another con-
sultant if they believe an additional opinion would be useful. Relevant
microscopic slides and consult indicator form are then delivered to any
additional consultant, followed by the workflow cycle described above.

At sign-out, the primary pathologist or trainee, if involved in the case,
generates an automatic statement containing the name of the consultant



Fig. 5. An example of a consultant’s work queue showing in process and completed (“done”) consult cases.

Table 1
Number of consultants involved in consulted cases within the year after
the transition to electronic consultation.

Number of consultant pathologists Cases (n)

One 2852
Two 163
Three 27
Four 5
Five 2
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pathologist(s) by typing a smart dot phrase into the ‘Consultants’ field
(Fig. 6). This appears in the finalized pathology report. The full details of
the consultation discussion are documented in the ‘Internal Consultation
Discussion’ field. The workflow incorporates a safeguard that prompts the
pathologist to document the consultant’s contribution at reportfinalization.
If a report containing text in the ‘Internal Consultation Discussion’ field is
attempted to be finalized without the consultant’s name, placeholders for
missing content are automatically generated in the ‘Consultants’ field, obli-
gating the primary pathologist to review the text in the field. The “Internal
Consultation Discussion’ field itself, on the other hand, does not appear in
the finalized report but remains visible in AP Beaker even after the case is
signed out.

Analysis of electronic intradepartmental consultations

We focused on the information gathered during the period of implemen-
tation and follow-up under the categories of case volumes with regard to
specialty and workload tracking ability for individual pathologists, both
as those sending as well as those functioning as consultants.

AP cases accessioned at the Surgical Pathology Gross Laboratory were
retrieved from the Epic Clarity data warehouse through the Healthcare
Enterprise Decision Intelligence (HEDI) business intelligence tool. These
included the groups of general surgical pathology, dermatopathology,
hematopathology lymph node, and neuropathology cases. We collected
data for 1 year starting from the very beginning of the implementation,
September 1, 2019, until August 31, 2020.

Data processing and analysis were performed using Microsoft Excel
(Microsoft Corporation, 2020) and RStudio (RStudio PBC, Version
1.4.1103) running R 64-bit (4.0.5).

Results

The consultation case volume was 7.3% of total cases. Seventy-five
percent of consultations were performed and recorded electronically. The
remaining 25% of consultations were performed and recorded using the
paper system, as there was a gradual roll out of the process which allowed
adjustment to a new workflow for the consultation process.

Within 3049 electronically consulted cases, the majority of consulta-
tions (n = 2852, 93.5%) involved only 1 consultant; of the remainder,
most had 2 consultants (n=163, 5.3%) (Table 1). For cases involving
Fig. 6. “Consultants” field is the field to record the name of the consultant
pathologist(s). After finalization of the case, this field appears in the report.
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multiple consultant pathologists, all consultations were performed asyn-
chronously. Thirty-seven pathologists, consisting of attending pathologists
(n= 32) and fellows (n= 5) who had sign out privileges, sought consulta-
tions for their cases. In turn, 29 pathologists had a role as consultants
(Fig. 7). Among cases with a single consultant, we broadly classified con-
sults into fellow-originated, dermatopathology-directed, subspecialty-
directed, and general SP type consults (Fig. 7, Table 2). General SP consults
formed 54.8% of all consulted case volume (Table 2). Dermatopathology
consults were 29.4% of all consultations (Table 2).

The number of the cases involved in the consultation process for each
pathologist are shown in Fig. 8.

Department-wide consult case tracking in the electronic consultation process

All laboratory personnel that had access to AP Beaker have access to the
status of the case. Both the primary and consultant pathologists are able
to view the cases in their work queue at all times throughout the process
(Fig. 5). Clerical personnel are able to locate the case by viewing all steps of
consultation in the LIS, a benefit when searching for cases for tumor boards.

In the department, a preliminary diagnosis (hot seat) function is part of
the normal workflow for SP and is one of the rotations of the SP fellowship.
The preliminary diagnosis fellow handles calls from clinicians, often inquir-
ing about a delay in diagnosis. As the fellow is able to determine that a con-
sultation has been sent, they are able to provide more information about
the case.

Optimization of consultations for education in an academic setting

Trainees are involved in the majority of the AP cases in our department.
Intradepartmental consultation discussion provides them additional educa-
tional opportunities. Anecdotally, we found that being able to see all the
steps of consultation provided trainees insight to the approach taken by
both general and subspecialty surgical pathologists.5,6 This was not always
possible with the previous paper consultation forms which were filed after
finalization of cases and were not easily available for trainees to review.
With the current electronic consultation system, the trainees are very fre-
quently involved from the beginning of the consultation process while gen-
erating the consultation question. They are able to follow all steps via the
LIS and are involved in integrating the consultative opinion in the draft re-
port. As the consultative opinion is stored within the case even after the



Fig. 7. Sankey diagram showing the direction of consulted cases from primary to consultant pathologists. Primary pathologists initiating consultation are depicted by nodes
encoded by alphabet letters (A, B, C...) shown on the left, linked to the consultant pathologists, encoded similarly, shown on the right. The size of the links is proportional to
the consultation case numbers. Consultations originating frompathology fellows are highlighted in orange and those sent to dedicated subspecialist pathologists as a part of a
group (e.g., neuropathology, hematopathology) are highlighted in blue. Consultations within and to the dermatopathology service are shown in green.
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case is finalized, remaining visible in AP Beaker, the trainees have access to
consultative discussion even if they rotate to different services providing
opportunity for educational benefit on follow up. This is especially helpful
when multiple consultant pathologists are asynchronously involved in the
process since all consultation discussion is contained within one electronic
field.

A further benefit is the availability of consultants’ thought processes to
SP fellows who often are the pathology representative at many tumor
5

boards. The electronic consultation system improved the ability for the
fellows to see nuanced considerations that are helpful for making case
presentations for tumor boards. This concept is echoed through many
other situations for trainees and faculty alike, including review of prior
biopsies in preparation for frozen sections on surgical resections, compari-
son of a patient’s current case to previous samples, and reminding subspe-
cialty pathologists of their own thought processes on difficult cases that
resurface over time.



Table 2
Case types involved in consultations cases within the year after the
transition to electronic consultation.

Consult types Cases, n, (%)

Fellow-originated 349 (12.2)
Dermatopathology-directed 829 (29.4)

Subspecialty-directed 100 (3.5)
General SP 1564 (54.8)

Total 2852
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Documentation of pathologists’ consult work

While determining the number of consultations for each pathologist
was possible with the previous paper-based consultation system, there
were no automated checkpoints to prevent consulted cases from being
finalized without documenting the consultation. As such, some cases
were inadvertently finalized without formal documentation of consultation
in the report. For some of these, consultations were documented in
amended reports immediately after the finalization, while others remained
undocumented. The nature of the auto-generated text prevents the case
from being finalized without documenting the consultation. Furthermore,
having the consultant pathologist consistently documented in a discrete
data field allows for automated searching that improves detection of
underreported workload for pathologists.
Discussion

In a pathology department, the consultation process involves a multi-step
circulation of consultation materials within the department as well as effec-
tively managing and documenting the process. Documenting the details of
each consultation is an important task for patient care, for pathologist con-
tinuing education through workplace activities, and as a requirement for lab-
oratory accreditation. The College of American PathologistsMaster Anatomic
Pathology Checklist from 2020 requires that SP laboratories must have a,
“procedure for handling intra- and extra-departmental consultations in the
patient’s final report.7” The ability to track slides and case paperwork travel-
ing between primary pathologist and consultant pathologist is particularly
valuable, ideally to provide work queues for consultants and account for
pathologists’ time spent on consults.

Consultation in medical practice is important and has been documented
to improve overall patient care. Electronic consultation has become more
Fig. 8.Within 1 year of transition, number of cases for each path
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widespread in recent years, extending the benefits of the consultation
process.1–3 Consultation in anatomic pathology is an important component
of the quality assurance functions in a laboratory and can prevent misdiag-
nosis. Prior studies in our department, as well as in many others, have
shown significant numbers of major diagnostic discrepancies on re-review
of pathology reports from other institutions’ pathology departments.8,9

Given this data, one can readily see the potential benefits of such re-
reviews taking place as intradepartmental consultations prior to sign out.

Intradepartmental pathology consultations are conducted in various
forms, but little information is available in the published literature regard-
ing these practices. A common method across academic and private prac-
tice settings involves face-to-face discussions between the primary
pathologist and the consultant across the microscope.10 Another common
practice, owing to demands of time placed on the consultant and a desire
to obtain an unbiased and unhurried opinion, involves routing of cases
via a trainee or pathologists’mailbox. In some instances, consultation opin-
ions are verbally rendered and paraphrased into reports from jotted-down
notes or memory, possibly an error prone step. A formalized recording of
the content of consultation exchanges, however, is not always a part of SP
case handling.10 Intradepartmental consensus case conferences utilizing a
multi-headed microscope or a projector is a method of reaching consensus
diagnosis by multiple pathologists.11 Typically, a log record of agreement
with diagnoses and those present at the conference is maintained. How-
ever, it is uncommon for there to be verbatim capture of the opinions ren-
dered and a granular record of differences in opinion and approaches
from the pathologists offering expert opinions in these conferences.

The e-consultation system which we now utilize reduces further the
chances of misdiagnosis as the opinions expressed by the consultant are
gathered by direct input, rather than by oral ‘curbside’ opinions, handwrit-
ten notes, or information transmitted through an intermediary, such as a
pathology trainee, all of which are common means for some departments.

In our institution, the AP LIS (AP Beaker, Epic SystemsCorporation)was
implemented in 2015, however, it did not have a module to perform
intradepartmental consultations electronically. For this reason, a long-
standing paper systemwas in place and utilized, but withmany of the prob-
lems of a system that is not tied into the LIS and not attached directly to the
working draft components of the report.

Consultants did not know what was in their consultant work queue
without walking to their mailbox to see the slides, whereas the electronic
system allows pathologists to check their queue for consults from any loca-
tion with a network connection. Previously, no LIS-wide mechanism
allowed for determination of where the slide assets resided, either with
ologist as consultant (blue) and primary pathologist (orange).
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the primary pathologist or the consultant. The primary pathologist did not
know if a consult was finished until the slides and paperwork were back
in their mailbox. Deciphering handwriting was also sometimes a
time-consuming and error-prone step.

The e-consult system greatly increased the effectiveness of our SP con-
sult system bymaking all aspects of the process easier. It has becomewidely
accepted amongst faculty with essentially 100% usage for all consultations.
Making the process easier makes it more likely that a pathologist will initi-
ate a consult. It is not only easier to initiate a consult but also easier to re-
spond with all the clinical, laboratory, and radiology data from the chart
in one place.

The electronic, LIS-based intradepartmental consultation system im-
proves management and documentation of the consultation process. For
the primary pathologists, initiating consultations does not require hand-
writing the tissue site, history, or other information to be passed to the con-
sultant pathologist, as these can easily be gathered electronically. The
system allows for tracking of consulted cases. Rather than physically
checking a mailbox to see if a consult is finished, this task is facilitated by
the pathologist’s individual work queue. For more complex cases which
have multiple parts, it is more practical to edit the electronic consultation
report, rather than handwriting an extensive reply on a paper form. In
some situations, the electronic system provides a simple way to incorporate
the consultant pathologist’s reply into the diagnosis line by using the copy
and paste function. Although somewhat unexpected, this system prevents
time lost attempting to decipher and re-transcribe handwritten text.

For the consultant pathologist, a pending outstanding list for new con-
sults is generated with implementation of the electronic consultation pro-
cess. This provides immediate awareness of new pending consults and
allows an opportunity for consultant pathologists to improve timemanage-
ment. The consultant pathologist is also able to easily see comments from
other consultants on the case.

In our department where we have a hybrid of generalist and specialist
practices, we have found the system useful for both types. Diagnoses are in-
creasingly nuanced by more complex data that is continually being added
by the literature, and it is becoming more difficult for generalists to be
aware of all developments. For pathologists that are on a generalist service,
opinions come from subject matter experts, such as those with gynecologic,
breast, or gastrointestinal interests or special training. These opinions
greatly reduce the chance for misdiagnosis as they reflect the latest in diag-
nostic criteria and standards of diagnosis.

For pathologists who are subject matter experts, consultation to another
pathologist with expertise in the same area greatly increases the consis-
tency of diagnosis and increases the chance of collaboration on studies
that are instigated by an interestingfinding in whatwould be an index case.

We have found the electronic consultations helpful for the management
and function of our department in regard to tumor boards. When the phys-
ical consultation materials for the cases are requested for conferences or
tumor boards, tracking ability provides quick localization of the cases for
everybody. This decreases time spent on finding the case materials which
is usually critical before the conferences. Further, an unexpected benefit
of having a consultative opinion connected to the report and available to
the pathologists involved has been useful when cases are discussed at
tumor boards, sometimes long after the report has been issued.

The system has educational benefit for trainees. It is easier for them to
track all the steps of the consultation process electronically, as the physical
paper forms were not always easily available for them to review. Further
benefit was noted for SP fellows in our preliminary diagnosis rotation
when providing preliminary diagnoses to clinicians by easily locating the
case and accessing the consultation discussion. In addition, ready access
to the recorded thoughts of consultants in prior cases can aid in the resolu-
tion of diagnostic dilemmas in current cases.

Internal consultation in AP constitutes a significant amount of workload
for pathologists.10 The system provides electronic documentation for all AP
consultations and removes the difficulty of performing retrospective re-
views of paper-based forms, the need for physical paper storage area, and
clerical time spent on archiving paper consult forms. It also prevents cases
7

from being finalized without formal documentation of consultations. Esti-
mation of workload is performed easily by tallying the number of times
an individual pathologist was named as “Consultants”. This feature is espe-
cially helpful to detect underreported workload for many pathologists. We
had no mechanisms to detect undocumented consultations in the paper-
based system.

One of the downsides of this system includes the potential for a portion
of a consultation discussion to be inadvertently edited or deleted, although
we are not aware that this has happened thus far. In addition, it is necessary
for the consultant to open the LIS to see the consult question and type his/
her reply. Although typing is more efficient than handwriting for most pa-
thologists, some experienced less efficiency with typing.

Conclusion

In summary, our experience of managing intradepartmental consulta-
tive activities electronically improved our documentation and operation
of the consultation process. It provided tracking ability and facilitated the
consultation process for both active and finalized cases, by removing
paper forms used for consultation. This is a useful tool to improve
intradepartmental consultation activitieswhich have a vital role in prevent-
ing misdiagnosis and improving pathology reporting as well as trainee
education.
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