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Introduction

e The pathology report is often unstructured and
heterogeneous across different systems.

* The lack of interoperability for data collection and | : E
analysis across multiple institutions. == F Mol N E

 The HL7 FHIR is expected to solve this —_— @
interoperability problem and improve the usablllty l "

of health data. . PACS |
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The aim of this study

* Create and test an interoperability model for pathology reports with
associated DICOM whole-slide images.

* Adhere to the American Joint Committee on Cancer (AJCC) 8th checklist for diagnostic
items.

The pipeline for profiling FHIR IG
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The aim of this study

* Create and test an interoperability model for pathology reports with
associated DICOM whole-slide images.

* Adhere to the American Joint Committee on Cancer (AJCC) 8th checklist for diagnostic
items.

Design Structured
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The pipeline for profiling FHIR IG
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Methods

e Data source The format of the pathology report
* 190 prospective admissions from Taipei PATHOLOGICAL DIAGNOSIS:
. 1. Lung, right lower lobe, segmentectony
Veterans General Hospltal --- bdenocarcinoma, acinar predominant, pTlalid

* Non-small cell lung cancer pathology report
8 P gy rep GROSS FINDING:

The specimen received in formalin has 3 partz. Part (4) consiszts

i The structure Of report of a piece of lung, labeled RLL zegment and meazures 6.5 x 3.3 x

1.8 cm.

MICROSCOPIC FINDING:

Hiztologic type: adenccarcinoma, acinar predominant
Hiztologic pattern: acinar (90%), lepidic (109

Cell type: non-mucinouz tumor cells

Total tumor gize: 0.6 x 0.4 cm (nicrogcopic measurement)
Size of invazive focuz: 0.6 cn

Tomor grading (WHO 20217: grade 2 (moderately
differentiated)

Lngiolymphatic invazion: abzent

Perineural invaszion: abszent

Spread Through Air Spaces (STAS): abgent 3

* Pathological diagnosis
e Gross finding
* Microscopic finding

WO D0 ] O L e e [ —
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Methods — Data collection

e Data source

* 190 prospective admissions from Taipei
Veterans General Hospital

* Non-small cell lung cancer

* The structure of report e

e Gross finding

cylab-tw@github
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itemized forms

The format of the pathology report

PATHOLOGICAL DIAGNOSIS:
1. Lung, right lower lobe, zegmentectony
--- Adenocarcinoma, acinar predominant, pTlal0

PPV GROSS FINDING:

The specimen received in formalin haz 3 parts. Part (4) consists
of a piece of lung, labeled ELL zegment and measures 6.5 x 2.3 x
1.8 cm.

MICROSCOFIC FINDING:

. Hiztologic type: adenocarcinoma, acinar predominant
Higtologic pattern: acinar (90%), lepidic (10%)
Cell type: non-mucinouz tumor cells

Total tumer size: 0.6 x 0.4 cn (microzcopic measuremsnt)
Size of invazive focuz: 0.6 cn

Tumer grading (WHO 2021): grade 2 (moderately
differentiated)

Angiolymphatic invazion: abzent

Ferinenral invazion: abgent

Spread Through Lir Spacez (STAS): abzent
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Methods — The design of FHIR profile

Pathological diagnosis

Gross finding

Microscopic findings

Describing the detailed
information

cylab-tw@github #MEDINFO23

State the diagnostic results for tumor information
The specimen’s status in the microscopy

_ Histologic | Tumor Invasion Staging

| |

\. type \chtype _angiolymphatic invasion |

T category
) \ perineural invasion J
‘ pattern ' Margin ' pleural invasion | Lymph
' - dair g nodes

Tumor necrosis |

Spread Through Air ‘ Pat:‘)'?gicm
Spaces (STAS) SIagIng

Non-tumorous
parenchyma

Grading | | Ancillary studies: Positive/Negative |

Free-text stored in
FHIR Observations

Using
text regular expressions
to extracting the
=  medical vocabularies to
convert to
FHIR Observations
encoded by AJCC 8th
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The architecture of the FHIR profiles

|
Patient subject specimen Specimen Pathological
Diagnosis
imagingstudy — | DiagnosticReport |[— result Observation | o
| Gross Finding
25 fil ImagingStudy encounter Microscopic Finding
pro les [ Histologic | [Tumorlnvasion] Stagin
performer 5 . | gl g
Reference Result | iy Vo 3 : —
| tesu : o o ‘ — ‘ ‘ Cell type ‘ !angmlymphatm invasion | I
nterpreter ractitioner | ——— ——— ||| perineuralinvasion |
‘pattern‘ ‘ Margin ‘ | pleuralinvasion | Lyrzph
1| r N 4 p 4 noaes
DICOM — Encounter ||/ | Tumor necrosis |
. {|| Non-tumorous pathological
| " Spread Through Air | -
Whole Slide ' " | | g
Images parenchyma Spaces (STAS) staging
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Results — FHIR IG

https://mitw.dicom.org.tw/IG/NSCLC/
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Name
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Description & Constraints
PERE—HERER - FTURPEN—EI &Y
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DiagnosticReport
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= (atomic results) - & - EELEREEEESATER -
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=}~ category Ser specimen Reference( ) HER SRR
Required Pattern: At least the following . 2 result Reference(Observation  BEEE
= 3 coding Coding Code defined by a terminology system LC Gross Finding |
Fixed Value: (complex) Observation LC
| system uri Identity of the terminology system Microscopic Finding |
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| display string Representation defined by the system Perineural invasion | h M H H
Fixed Value: Pathology Synoptic report i?b:;gft;ogbi _P:;i;‘ t e ICrOSCO p IC
S ~ p T r— % 1 v n
- 4 subject Reference(Patient) FETHS—EEETESE A LC Spread Through Air . .
- 4 encounter Reference(Encounter) ErERSEEOEEEEEN Spaces (STAS) | fl nd I ngs
o . e _ . Observation LC Tumor
effective[x] SEEERERTEERE B ENTE R necrosis | Observation
. e e s - LC T category |
5 R 252 Y L3S -
issued . BERE A T2 ALY B AR Observation LC Lymph
- [ performer Reference(Practitioner) — HBEFREHEHEE nodes | Observation LC
. . X Metastasis | Observation
resultsInterpreter Reference( TEEINREE LC Pathological staging |
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grading | Observation LC
° ° Ancillary studies
The Differential Table of the o7 magnsiuay R S T usenzasam
F+-3 media HitEmEEEaTHaESE
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g p link Reference( )
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Adopted ICD-10 PCS for Imaging Procedure

This code system http://mitwfhir.dicom.org. tw/fhir/CodeSystem/ICD-18-procedurecode defines the following codes:

Code Display

B3417Z3 Ultrasonography of Left Upper Extremity Arteries, Intravascular
B3417Z7 Ultrasonography of Left Upper Extremity Arteries

B34KZZ3 Ultrasonography of Bilateral Upper Extremity Arteries, Intravascular
B34KZZ7 Ultrasonography of Bilateral Upper Extremity Arteries

B34RZZ3 Ultrasonography of Intracranial Arteries, Intravascular
B34RZZ7 Ultrasonography of Intracranial Arteries

B345773 Ultrasonography of Right Pulmonary Artery, Intravascular
B34577Z7 Ultrasonography of Right Pulmonary Artery

B34TZZ3 Ultrasonography of Left Pulmonary Artery, Intravascular
B34TZZZ Ultrasonography of Left Pulmonary Artery

B34VZZ3 Ultrasonography of Ophthalmic Arteries, Intravascular
B34VZZ7 Ultrasonography of Ophthalmic Arteries

cylab-tw@github #MEDINFO23 9



Code System Display

lepidic http://mitwfhir.dicom.org.tw/fhir/CodeSystem/NSCLC-Histologic-pattern | lepidic

acinar http://mitwfhir.dicom.org.tw/fhir/CodeSystem/NSCLC-Histologic-pattern  acinar
papillary http://mitwfhir.dicom.org.tw/fhir/CodeSystem/NSCLC-Histologic-pattern | papillary
micropapillary http://mitwfhir.dicom.org.tw/fhir/CodeSystem/NSCLC-Histologic-pattern | micropapillary
solid http://mitwfhir.dicom.org.tw/fhir/CodeSystem/NSCLC-Histologic-pattern | solid
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Results — Terminologies for TNM Stage

Code Display -
Code Display
TX  |pTX o 0
TO TO
P IA1  Stage IA1
Tis pTis
. IA2 Stage IA2
= 1 Code Display age
P IA3  Stage IA3
Timi |pTimi Code Display MX  pMX B Stage IB
Tia |pTia NX pNX MO  pMO A  Stage IIA
Tib pTib B Sta
ge [IB
NO NO M1 M1
Tic |pTic P P [TA | Stage IIA
T2 pT2 M1 pN1 Mia pMia B  Stage IIB
T2a T2a
p N2 DN;_’ Nib leb IMC | Stage IIIC
T2b pT2b IVA  Stage IVA
= o
T3 pT3 N3 |pN3 Nic pMic IVB  Stage IVB
T4 |pT4
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"category™: {
"coding": [

— — —

"system™: "http://hl7.org/fhir/R4/codesystem-observ

=

ation-category.html®”,

"code™: "laboratory",

"display": "Laboratory"

code™: {
"coding": [

"system™: "http://loinc.org",
"code™: "21899-@",
"display™: "Primary tumor.pathology Cancer™
i
"subject™: {
"reference”: "Patient/MitwPatient

s

"wvalueCodeableConcept™: {
"coding": [

"system™: "http://mitwfhir.dicom.org.tw/fhir/CodesSy

stem/MNSCLC-pT™,

"code™: "T2b",
"display™: "pT2b"
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"category™: {
“coding”: [

"system™:
"code": "labo
"display": "

rvation-category.html”,

I
"code™: {
"coding”: [

"system™:
“code":
"display

I
"subject™: {
"reference”:
Is
"valueCodeableConcept™: {
"coding": [

"Patient/MitwPatient

msystem™. “hitn://mitwfhir.dicom.org.tw/fhir/Co
"code"™: "N2",
aisplay :

P

-8 om- Extracapsular ext

"text": "- The parat
¥
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Mapping Example

3. Tumor differentiation: poorly differentiated

Display Definition

Grade group 1 Well differentiated

Grade group 2 Moderately differentiated
Grade group 3 Poorly differentiated
Grade group 4 Undifferentiated

Cannot be assessed | Cannot be assessed

Mot applicable Mot applicable.

14
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Discussion

* Itis critical in ensuring that the used medical vocabulary covers all the value sets
required for the design of the value sets in the system analysis stage.

* Tumor, node, metastasis (TNM) staging varies for different types of cancers, and even
within the same staging symbol, there may be slight differences in its meaning.

* Determining the hospital’s coding book is critical, as this may affect whether
subsequent value sets need to be customized.

* To improve the report’s integration with its entire slide images, it is advisable to utilize
the ImagingStudy resource to link the DICOM-encoded images.
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Conclusions

* We have created cancer-related profiles in the form of an
FHIR IG, containing FHIR resources relevant to the non-
small cell lung cancer pathology report.

* Converting the text-based pathology reports into structured
forms.

* Mapping the itemized vocabulary to the FHIR observation
resources.

* The proposed FHIR IG will be tested in the Medical
Informatics Taiwan (MI-TW) Connectathon.

* 2-5 October 2023, Taipei, Taiwan.
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Future works

* We are developing the open-source tools for management and viewing the FHIR Report
with DICOM image to build the pathology imaging research repository.
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