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Aim of the Survey e ————

To gather data on the current
status of imaging procedures

To identify key European sites
who are willing to cooperate

To harmonize & standardize peri-

operative imaging

ESPR survey on peri-operative imaging
in children with liver transplantation

The European Society for Paediatric Radiology (ESPR) Abdominal Work Force Group in
collaboration with European centres engaged in the field of paediatric liver transplantation
aims to publish a position paper regarding diagnostic imaging recommendations. The
collaboration intends to identify a group of key sites to harmonize and improve imaging pre-
and post-transplantation in children and may later want to cooperate in data acquisition and
miulticentre studies.

The survey

This survey focuses on the current status regarding imaging procedures including
elastography In paediatric liver transplantation. For each site, a person responsible for the
local ransplantation program will be primarily addressed and asked te fill out the survey as
a represantative of their centre. As some of the questions are guite specific please involve
the sub-specialists of your team whenever necessary.

In this online survey you can use the backwards and forwards button fo switch between
each section. The filled-in answers will be remembered and can be altered unless you close
or finalize the document. Also, a printable PDF version of the survey is attached to your
invitation email. The PDF version can be used in preparation and easily handed round your
team. If you prefer, you can also send the filled-out paper version of the survey per fax, email
or mail to my address below.

Al information provided by you will be treated confidential, In case of a publication,
approval will be obtained by all participating centres and co-authorship will be offered



Demographics
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Demographics

* Covered the last 3 years (2018-2020)
e 1524 LTX
e 25.4 LTX/year per centre (8-60 LTX)

 69.5% < 6 years of age (353/508 LTX)
e 32.1 %<1 vyear of age(163/508 LTX)

Age group < 6 years

® Whole liver

Split

67%

W Living-related = Cadaver

Living-related
Mean 33.2%
(range per centre, 1-90 %)



Post-OP
Imaging




Pre-transplant evaluation

US is the preferred modality?
Ultrasound

* Majority of centres primarily rely
on US (14/22; 64%)

Yes HENO




Pre-transplant evaluation
Ultrasound and CT

Majority of centres primarily rely
on US (14/22; 64%)

Use CT for selected patients
(13/22; 59%)

Do your use CT pre-op?

9%

59%

No © Yes, in selected patients M Yes, in all patients

CT Indication for selected patients

Tumors

Late retransplantations

Alagille patients

Prior surgery (e.g., Kasai, re-LTX)
Unclear vascular anatomy on MR
Unclear vascular anatomy on US

Abnormal US

10
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Do you use MRI pre-OP? ’

Pre-transplant evaluation
Ultrasound and MR

* Majority of centres primarily rely on US
(14/22; 64%)

Yes, in selected patients HENo

e Use MRI for selected cases
(12/22;54 %)

MRI Indications for selected patients

Abnormal US
e Complicated cases Anatomy
Vascular patency

* Multiple indications (multiparametric) Lesion characterization

* With MRI brain Tissue characterization (fat, ...
* In patients without sedation Prior LTX
BASM




Pre-transplant evaluation
Primarily CT

e 1/3 of centres always performs CT
(7/22; 32%)

* And never uses MR pre-OP

Do your perform pre-op CT?

9%

59%

No © Yes, in selected patients M Yes, in all patients

Your main CT Indications?

Organ sizes
TS A0 1S O oy
characterization

Vascular patency
Vascular anatomy

0 1 2 3 4 5 6 7
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Summary
Pre-transplant evaluation child

* Performed differently between centres.

 Some centres always use pre-op CT (36%),

* Majority of centres only sporadically use CT or MRI.
 CT and MRI protocols vary substantially

(Scan area, number of contrast phases; MR-Angio technique )



Intra-operative imaging

Post-OP
Imaging




Intra-op. Ultrasound

* Most centres use US in every patient
(20/22,91%)

« Afew onlyin some patients
(2/22; 9%)

Do you use intra-OP US?

Yes, in every patient = Yes, in some patients

Vascular imaging technigue

CEUS (if unclear)

B-flow

Power angio mode

Color Doppler

25
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Intra-op. Ultrasound
Time points

Most centres use defined time points
(18/21; 86%)
A few centres have no rule

(3/21; 14%)

US at defined time points?

<

Yes M No, depends on surgery.

When?
After abdominal closure
Before abdominal closure
After biiary anastomosis
After HA anastomosis
0 5 10

15

20

14
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Intra.op. US
Who performes it?

* Mainly radiology
(14/21; 67%)

Who does the US?

=

With radiologist With gastroenterologist

® With anaesthesiologist ~ B Transplant surgeon alone




Documentation

* Yes, when performed by
Radiology!

US Images saved & stored?

Yes, in every patient ! Yes, when performed with radiologist ® No

Cine images (volumes)

Still images

10 15

20
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Summary Intra-op. US

e USisregularly used intra-op control anastomosis (standard)
 USis mainly performed by radiologists (with surgeons)
e USresults are only documented when performed by radiologists

e Variable technique (still images or cine, flow techniques, CEUS)

Need for standardization and
protocol optimization
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Post-OR
Imagin

Post-operative imaging
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Post-op. Ultrasound

 All centers use US on the ICU to

controle the anastomoses

e All within 24 hours after arrival

Do your use US on the ICU?

W Yes, in every patient M Yes, in some patients B No

1stUS on ICU

Within 24 hours [
Within 6-12 hours
AfterarrivalonICU T

0 2 4 6 8
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Post-op. Ultrasound
Frequency

Day 1-7:

Majority once daily
> 50% of centers more often

> Day /.

Majority 2-3 time per week
Wide spectrum

US frequency day 1-7

Every 48-72 hours [
Once daily (every 24 hours) EEn
Twice daily (day 1-3, then once...
Twice daily (approx. every 12 hours) R
Every 8 hours 0

0 2 4 6 8

10

US frequency after day 7

Before discharge [l
Only when abnormal I
Every week NN
2-3 times a week NG
Daily N

0 2 4 6 8

10
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Who does the post-op. US?

Radiology 73%
Radiology involved 86%

Wo performs the US?

Radiologist ¥ Radiologist/Sonographer
B Sonographer /. Interdisciplinary team

B Gastroenterologist

Level of experience

Consultant
Fellow
3rd - 5th year resident

1st - 2nd year resident

20




Do you have an US protocol?

Post-op. Ultrasound
Protocol

73%

* 75% use a protocol

Yes HENO

Grey-scale liver

. Cine sweep (linear transducer) &
* Large differences between P )
Cine sweep (curved transducer)
centres Liver length measurement s

Images parenchyma (linear transducer)

Images neohilum/outflow (curved... "

0




Post-op. Ultrasound
Protocol

75% use a protocol

Large differences between

centers

Do you have an US protocol?

73%

Yes HENO

Flow images

CD cine (linear transducer)

CD cine (curved transducer)

Flow velocities intrahepatic

Flow velocities neohilum/loutflow
Images parenchyma (linear transducer)

Images neohilum/outflow (curved...

0 2 4 6 8 1012 14 16




Post-op. CT

Yes, 19/22 centres ( 86.4 %)

109 abdominal CT per year (all centres)

5.5 CT per centre/year (range, 0-15)

21.5% of pediatric LTX (109/508)

CT post-op.

86%

Yes HNo

24

Post-op CT Indications

Fluid collection +/- with CT...
HVS

PVT (suspected

PVS (grading

HAT (suspected

)
)
)
HAS (grading)

20




Post-op. MRI

Yes, 8/22 centres (36,4 %)

Do you perform post-op MRI?

Yes HENo

Post.op. MRl indications

Baseline for follow-up (non-
sedated MRI)

Suspected vascular problems
on US

Characterization of fluid
collections

Bile duct abnormalities on US

10

25



Summary post.-OP imaging

 USisregularly used (frequencies vary)
 USis mainly performed by radiology and with a high-level of experience

* 75% have a US protocol (large protocol differences; CEUS only 3 centres)

e Post-op CT used by most centres (20% of all LTX, vascular indications)

* Post-op MRI by 36% of centres (main indication bile ducts)

Need for standardization and
protocol harmonization
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Plan

* Bring the results on paper

* Formulate imaging recommendations
(Consensus)

* Define a core group LTX sites going
forward

European Survey on the
use of imaging in
pediatric LTX:

Part 1,

pre-op. assessment.

European Survey on
the use of imaging in
pediatric LTX:

Part 2,

intra- and post-op.

assessment.




Plan

* Bring the results on paper

* Formulate imaging recommendations
(Consensus)

* Define a core group LTX sites going
forward

Do you want to standardize your
imaging approach?

V

95%

M Yes No

29

Do you want to collect data in an
European network?

I

95%

B Yes No




Thank you!



