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Radiology Synoptic Reporting

= Traditional reports: free text narratives in variable format
omission of important data

= Complexity of radiology reports increases with medical
progress

Schwartz LH, et al. (2011); Radiology 260 (1): 174-181

= Standardization in acquisition and reporting is key for future
applications of radiomics or Al

Lambin P, et al. (2017); Nature Reviews Clinical Oncology 14 (12): 749-762
Gillies RJ, et al. (2016); Radiology 278 (2): 563-577
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Radiology Synoptic Reporting

= Increased satisfaction with structured reports Retroperitoneal Sarcoma = Rare disease

content and clarity

Knowledge | - Standardization 1

referring physicians = radiologists
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eitung¥

Primarius

Lateralitat

Radiology Synoptic Reporting

Links Rechts Bilateral
Fokalitat
Unifokal Bifokal Multifokal
Metastasen il
Retroperitoneale Raumforderung: LETERIE S R,

* GroBenangabe in drei Dimensionen [streng axial/ koronar/ saqittal] Lungenmetastasen: Klassifikation

. Seitenangabe [uni-/ bilaterall Singular Oligofokal  Multipel Disseminiert

¢ Intratumorale Heterogenitat dokumentieren [vorhanden / nicht vorhandenl Klontralaterale Nierenfunktion zur prioperativen
Planung

o Solide Anteile [inkl. GroRBenangabe des groBBten Anteils]

Organkontrastierung
o Fetthaltige Anteile

Regelrecht Verzégert Nicht vorhanden

o Zystische Anteile
o Verkalkte Anteile

Organvolumen

Regelrecht Reduziert
* lLagebezug zu umgebenden Strukturen [kein Kontakt/ Kontakt/ Infiltration]

o Definition kein Kontakt: Primi p1oq peri . X

physiologisches Fett separiert die Raumforderung von umgebender Struktur PT : ;

. : X p1  Solide Anteile

o Definition Infiltration: - 2 .
. . A . . sung des dominanten soliden Tumoranteils
Uber Kontakt hinausreichende Ausbreitung in der umgebenden Struktur I

[e] Organe Messung hinzufigen
=  Magen Messung des dominanten soliden Tumorante
kraniokaudal
= Pankreas Mittlere Dichte

=  Duodenum Std.-abweichung HU
Dichte

= Milz Minimale Dichte -319.0 HU

= Leber

= Nieren, Ureteren und Harnblase

(ipsi- / kontralateral, ggf. Harnstau und Graduierung) Dichte

= Dunn- und Dickdarm Radiomics Einblenden
o Bauchwandstrukturen Histogramm Einblenden

= Zwerchfell

= Muskulare Bauchwand

= Leistenkanal

x
o Ossare und neuronale Strukturen

Lagebezug zu umgebenden Strukturen: Organe 4 L: 40 W: 4

= Wirbelsaule

Lagebezug zu umgebenden Strukturen:
Vaskuldre Strukturen

= Periphere Nerven (N. femoralis / ischiadicus / obturatorius) Aorta

=  Neuroforamina

e
= Beckenknochen <{ein Kontakt Kontakt Infiltration

~ omne Zeitlicher Verlauf: PTO1 Retroperitoneum



Radiology Synoptic Reporting

o Vaskulare Strukturen
= Zusatzlich werden die Auspragung des zirkularen Kontaktes (in © der
Ummauerung) und das Vorhandensein einer Kompression der
vaskuldren Strukturen dokumentiert.
= Aorta
= Vena cava inferior
= lliakalgefaRe
= Viszeralgefalle
e Truncus coeliacus
e Arteria mesenterica superior
e Rechter Vorhof
o Radiologische Einordnung beziglich der histologischen Entitat
= Liposarkom-Kriterien
e Solide und fetthaltige Tumoranteile
e Optional Verkalkungen
e Keine der Kriterien fur renales Angiomyolipom
= Exophytisches renales Angiomyolipom-Kriterien
e Feeding Vessel Sign
¢ Claw Sign
¢ Renaler Parenchymdefekt an der Kontaktzone
= Ausschluss adrenaler Ursprung (DD Myelolipom)
¢ Kontralaterale Nierenfunktion zur praoperativen Planung

o Organkontrastierung [regelrecht / verzogert/ nicht vorhanden]

o Organvolumen [regelrecht / reduziert]

s WS_GIST_Patient2, -
*1932-12-19 ID:12345¢

eitung¥

Primarius

Lateralitat
Links Rechts Bilateral

Fokalitat
Unifokal Bifokal Multifokal
Metastasen il

Lungenmetastasen

Lungenmetastasen: Klassifikation

Singular Oligofokal  Multipel Disseminiert

Kontralaterale Nierenfunktion zur praoperativen
Planung

Organkontrastierung
Regelrecht Verzégert Nicht vorhanden
Organvolumen

Regelrecht Reduziert

Primi PTD1 perit . b'4

PT

p1  Solide Anteile

sung des dominanten soliden Tumoranteils
|

Messung hinzufigen

Messung des dominanten soliden Tumorante
kraniokaudal
Mittlere Dichte

Std.-abweichung HU
Dichte
Minimale Dichte -319.0 HU

Dichte
Radiomics Einblenden

Histogramm Einblenden

x

Lagebezug zu umgebenden Strukturen: Organe 4

Lagebezug zu umgebenden Strukturen:
Vaskuldre Strukturen

Aorta
ontakt Kontakt Infiltration

L: 40 W: £

~ omne Zeitlicher Verlauf: PTO1 Retroperit
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v *1932-12-19 ID:1234567891234 | LMU eritoneale Sarkome

Baseline + VA
i Senro P ORIECNED

Die aktuell angezeigte DICOM-Serie ist in 2 Bildb

Radiology Synoptic Reporting e el

Links Rechts Bilateral 7 Torace+addome per mts (bifasica)

Fokalitat
Unifokal Bifokal Multifokal
Metastasen il

= Web-based version (demo) + stand-alone

Lungenmetastasen: Klassifikati

Singular Oligofokal  Multipel Disseminiert

u Loca I |Za b I e Kontralaterale Nierenfunktion zur praoperativen

h
Planung

Organkontrastierung

| ] I nteg rat i O n Of i m a g e d ata Regelrecht Werzdgert Nicht vorhanden

Organvolumen

Regelrecht Reduziert

Tumor size

Prim: pro1 Retroperitoneum X

Unl' VS. mU|tIfOC8|Ity 61| Solide Anteile

zung des dominanten soliden Tumoranteils

Tumor composition (solid, sat, calcification, cystic)

des dominanten soliden Tumoranteils il
f

Contact or infiltration of visceral organs

Contact or infiltration of vascular structures

Dichte
Radiomics Einblenden

Einblenden

X
Verkallte Anteile x

Lagebezug zu umgebenden Strukturen: Organe 4

Lagebezug zu umgebenden Strukturen:

. w
Vaskuldre Strukturen

e
Kein Kontakt Kontakt Infiltration

auf: PTO1 Retroperitoneum



Radiology Synoptic Reporting

W T02 Leber Segment VIII
TOZ Leber Segment WIII

Target-Lasion

Lokalisation

Leber @ Leber Segment VIII @

Status Vorhanden

Gribe

Volumen 6.3 cm3 , i A

Dichte 57.6 £ 17.0 HU £

Langachse 30.5 mm

Radiomics Einblenden

Ausblenden
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Min

Max

Mean

Standard deviation

Skewness

Kurtosis

Unifarmity

Entropy

Mean absolute deviation

Robust mean absolute deviation
Median absolute deviation

Coefficient variation

Quartile coefficient dispersion

Range

Interguantile range

P10th / p25th / p50th / p75th / p?0th / p100th
rinimum histogram gradient
Minimum histogram gradient intensity
Maximum histogram gradient
Maximum histogram gradient intensity

(Y KLINIKUM

Joint maximum / Joint average
Standard deviation

Joint variance

Joint entropy

Difference average
Difference variance
Difference entropy

sum of averages

Surn of variance

sum of entropy

Angular second moment
Contrast

Dissimilarity

Inverse difference

Inverse difference normalized
Inverse difference moment
Inverse diff. moment normalized
Inverse variance

Correlation

Auto correlation

Cluster shade

Cluster prominence

Cluster tendency

Information correlation 1/ 2



Radiology Synoptic Reporting

Baseline
(27.01.2020
(CT, OT))

Follow-Up 1
(09.04.2020
(CT, OT))

Follow-Up 2
(14.05.2020 (CT))

Follow-Up 3
(23.07.2020 (CT))

Follow-Up 4
(15.10.2020 (CT))

Follow-Up 5
(10.12.2020 (CT))

farget-Lasionen

TO1 Peritoneal 1
Peritoneum

GroRe

LA: 24.0 mm
SA: 20.0 mm

T02 Peritoneal 2
Peritoneum

GroRe

LA: 25.8 mm
SA:18.8 mm

TO3 Leber Segment IVa
Leber Segment IVa

GroRe

LA: 33.2 mm
SA:31.3 mm

LA: 33.3 mm
(+38.8% AP)
SA:29.2 mm
(+46.0% AP)

LA: 36.7 mm
(+42.2% AP)
SA: 27.0 mm
(+43.6% AP)

LA: 42.0 mm
(+26.5% AP)
SA: 37.2 mm
(+18.8% AP)

LA: 16.4 mm
(-50.8% AP)
SA: 14.4 mm
(-50.7% AP)

LA: 15.6 mm
(-57.5% AP)

LA: 17.6 mm
(-58.1% AP)
SA: 17.6 mm
(-52.7% AP)

LA: 13.4 mm
(-18.3% AP)
SA:10.4 mm
(-27.8% AP)

LA: 12.4 mm
(-20.5% AP)

SA: 9.2 mm (-65.9% AP) SA: 7.6 mm (-17.4% AP)

LA: 13.3 mm
(-24.4% AP)

SA: 9.8 mm (-44.3% AP)

LA: 11.2 mm
(-16.4% AP)

SA: 9.0 mm (-13.5% AP)

(-100.0% AP)

SA: 6.5 mm (-14.5% AP)

Disappeared

LA: 13.6 mm (+2.3% AP)
SA: 10.9 mm
(+11.2% AP)
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LA: 11.6 mm (+3.6% AP)
SA: 8.5 mm (-5.6% AP)

iy
LA: 0.0 mm (-- AP)
SA: 6.1 mm (-6.2% AP)
Disappeared

LA: 15.5 mm
(+14.0% AP)
SA: 10.0 mm (-8.3% AP)
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Radiology Synoptic Reporting

LUNGS: INCREASED BILATERAL PULMONARY NODULES. REF. LESIONS: 1. RIGHT UPPER LOBE Orga n
(SERIES 3, IMAGE 18) MEASURING 1.7 X 1.0 CM, PREVIOUSLY 0.9X 0.6 CM 2. RIGHT LOWER LOBE

(SERIES 3, IMAGE 30) MEASURING 2.5 X 1.9 CM, PREVIOUSLY 1.1 X 0.9 CM. 3. LEFT UPPER LOBE

(SERIES 3, IMAGE 9) MEASURING 1.3 X 1.0 CM, PREVIOUSLY 1.0 X 0.7 CM —\ Lu ng

PLEURA: NO EFFUSION \
Pleura

TH NODES: NO ADENOPATHY

LIVER: STATUS POST RIGHT AND PARTIAL LEFT HEPATECTOMY WITH HYPERTROPHIC CHANGES IN\ Th NOdES
THE REMAINING LIVER PARENCHYMA. GROSSLY STABLE HETEROGENEOUS INFILTRATIVE

HYPODENSE LESION AT THE SEGMENT 4 RESECTION MARGIN MEASURES 6.0 X 4.3 CM. SATELLITE

ILL-DEFINED HYPODENSE AREAS IN DIRECT CONTINUITY TO THE LATTER ALSO GROSSLY STABLE. .

STABLE POSITION OF INTERNAL WALLSTENT WITHIN THE PROXIMAL LEFT HEPATIC DUCT WITH L|ve r

DISTAL TIP IN COMMON DUCT. STABLE BILIARY DILATATION IN SEGMENT 2

SPLEEN: STABLE SPLENOMEGALY 19.3 CM. STABLE SCATTERED HYPODENSE SPLENIC LESIONS — Spleen
MEASURING UPTO 2.7 CM

PANCREAS: STABLE 1.0 CM CYSTIC MASS IN THE PANCREATIC HEAD Ad rena Is

ADRENALS: RIGHT ADRENAL REMAINS INSEPARABLE FROM RECURRENT LIVER LESION. LEFT

ADRENAL REMAINS UNREMARKABLE Re na I

RENAL: STABLE PROBABLE BILATERAL RENAL CYSTS INCLUDING A 1.4 CM LEFT LOWER POLE

LESION WITH DENSITY SLIGHTLY HIGHER THAN WATER, PROBABLY A COMPLEX OR

HEMORRHAGIC CYST AP NOdes

AP NODES: STABLE HYPODENSE RETROCAVAL NODE MEASURING 2.0 X 1.3 CM AND OTHER ;
CLUSTERED SUBCENTIMETER INTRAPERITONEAL NODES Pelvic O rgans
PELVIC ORGANS: PROSTATIC AND PERIURETHRAL CALCIFICATIONS, PROBABLY SECONDARY TO
CHRONIC INFLAMMATION. NONSPECIFIC ENHANCEMENT IN THE RIGHT SIDE OF THE PROSTATE,
STABLE

Peritoneum

NN N

BOWEL/PERITONEUM: STATUS POST LEFT COLECTOMY. NO BOWEL OBSTRUCTION OR ASCITES \ Bowel

BONES/SOFT TISSUES: UNREMARKABLE \
OTHER: HEPATIC ARTERIAL INFUSION PUMP WITH TIP PROJECTED OVER THE REGION OF THE Bo nes
GASTRODUODENAL ARTERY. RIGHT CHEST WALL PORT WITH TIP IN CAVAL ATRIAL JUNCTION

IMPRESSION: 1. SINCE XX/XX/XX, INCREASED BILATERAL PULMONARY METASTASES. 2. SINCE SOft Tissues

XX/XX/XX STABLE SIZE OF METASTASIS AT THE RESECTION MARGIN OF HEPATIC SEGMENT 4 AND
STABLE SPLENOMEGALY WITH SPLENIC METASTASES
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Metastasis

Yes

No
No
Yes
Yes
No
No
No
No
No
No
No
No

(Y KLINIKUM

Do RKG, et al. (2021);
Radiology 301 (1): 115-122
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Radiology Synoptic Reporting

Example: Patterns of Metastastic disease

Pelvic + Peritoneal met: 9

AP node + Perito

Colorectal

Do RKG, et al. (2021);
Radiology 301 (1): 115-122
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Radiology Synoptic Reporting

= Evaluating the template in a TARPSWG or RESAR pilot study
satisfaction/content/clarity/accuracy

= A radiomics project within the group:
image-based grading and risk stratification of RPS

= Establishing a basis for future trials

Association with centralized imaging in RESAR may save/reduce the cost for
reference radiology

Radiology Synoptic Reporting in RPS | TARPWG Semiannual Meeting | March 9th, 2022 11
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Thank you!

Markus Albertsmeier

Martin K. Angele

Department of General, Visceral
and Transplantation Surgery

3~ N g .’ e \ ‘:wgvff_.[Lm_] - :—j‘ = A L’
malberts@med.Imu.de e TR : e

Wolfgang Kunz
Department of Radiology

wolfang.kunz@med.uni-muenchen.de
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CT-based radiomics in extremity STS

Validation and Stratification uw
> Multiple Delineations n patients

ROC Calibration KM curves Grading: 87

Prognosis: 87
McGill
_ Grading 40 I

Prognosis 43

VO finition

uuuuuuuuuuuu

l Training and Modelling TUM
i Gradin Survival n patients
Image Preprocessing » g . Grading: 80
l . — |os: 74
Random Forest| |Gradient-Boosting| \pprs: 76
Feature Extraction Predictor LPFS: 74
Texture

Shape Histogram

1 110 T T

% 1 8 *1| g Feature Reduction | | Clinical variables
2|01]1 Multiple delineation

0]1011[1]3 IcC

Peeken JC, et al. (2019); Radiotherapy and Oncology 135 187-196
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CT-based radiomics in extremity STS

Prediction of grading and prognostic value

Figure 2. Radiomics, Clinical and Combined prognostic models predicting
overall survival (OS), distant (DPFS) and local progression free survival (LPFS).

A 0s B DPFS c LPFS os DPFS LPFS
o o o A Riskgroup B Riskgroup C Risk group
= =] = 1.00 — Low-Risk 1.00 — Low-Risk 1.00 — Low-Risk
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i > ] : - : > 3 <
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- & o _| é o | t;z; o _| = g 2 2
' @ o o o o o
o = 3 3 D 3 & 8
c T o i - S o050 g 050 g 050
- g . ] - o = ' g
E 2 E 23 5 i §
g 2 . 3 = g 2
- AUC =0.77 s 3 AUC = 0.665 e 34 AUC = 0.54 £ 9 gox B 928
§
£ . AUC =0.73 = . AUC = 0.496 = - AUC = 0.68 % p=000214 z p=00277 g p=0834
;1 AUC =0.74 5 AUC =0.698 5 - AUC =0.48 L 0.00 0.00 0.00
o o o
! ' J ! ! ' ' ' J ' \ T ! ' ' J ' ! h 0 0 2 30 40 50 60 70 0 10 20 30 40 S0 60 70 0 10 20 30 40 50 60 70
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10 Time-to-event (months) Time-to-event (months) Time-to-event (months)
False Positive Rale (1 - Specificity) False Positive Rate (1 - Specificity) False Positive Rate (1 - Specificity) Lowfisk ST 34 20 20 15 1 7 2 LowRisk 38 26° 10 4 11 9. 6 2 LowRisk- 57 31 21 19 3. 100 7 3
HighRisk 37 30 23 17 9 3 2 1 High-Risk 38 24 16 9 7 3 1 0 HighRisk 37 26 19 14 8 3 1 0
Numbers at risk Numbers at risk Numbers at risk
D E F ! ! !
D Riskgroup E Riskgroup F Risk group
2 4 < 4 2 1.00 — Low-Risk 1.00 — Low-Risk 1.00 — Low-Risk
£ £ z —HonRe R —wena o — gk
£ @< = @ | £ @ ] = o '
= g © & o g o 075 < o £ o5
= @ © @ © 5 © ; F s a
‘s o e o] 2 oS 5 £ & 8
€= 3 -] S o0so 050 € 050
o T o © ' 2 g 5
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g § o ﬂg. o~ ﬂg; o : 025 5 025 a 025
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T T T T T T T T T T T T T T T T T T > 0 10 20 30 40 S0 60 70 80 90 0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10 Time-to-event (months) Time-to-event (months) Time-to-event (months)
" o . e . . LowRisk 44 42 36 31 21 1§ 8 2 1 1 Low-Risk 44 39 33 31 21 4 7 3 1 1 Low-Risk 44 41 33 27 19 13 10 4 1 1
Faise Fositive Rate (1 - Specificity) False Positive Rate (1 - Specificity) False Fositive Rate (1 - Specificity) HighRisk 43 40 34 29 21 11 6 3 1 0 HighRisk 43 31 20 14 12 8 5 1 1 0 HighRisk 43 30 23 20 15 8 2 0 0 0
Numbers at risk Numbers at risk Numbers at risk

Peeken JC, et al. (2019); Radiotherapy and Oncology 135 187-196
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