IODINE MAPPING
Ung Dung Trong Pdnh Gid Khéi U Gan

Clinical Applications in Hepatic Tumor Assessment
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CASE 1 — HCC

Date of Birth: 1976.01.01 Study Date: 2026.03.13-09:51 AM
Gender: M Report Date: Mar 13, 2026, 15:41

ATERIAL PHASE
Bénh nhan nam, 50 tudi, viém gan B md&i phat hién, AFP 98,8 ng/mL, PIVKA-11 6934 mAU/mL
A 50-year-old male with newly diagnosed hepatitis B, AFP 98,8 ng/mL, PIVKA-II 6934 mAU/mL



CASE 1 — HCC
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IODINE MAPPING — DINH NGHIA

DINH NGHIA

Definition
lodine mapping |a k§ thuat hinh &nh mau hién thj phan bé iodine (thudc tuwong phan) trong mé sau tiém
— phan anh dac tinh tdng quang va twéi mau mo.

A colorized imaging technique that visualizes iodine concentration (contrast media) distribution within
tissue— reflecting enhancement characteristics and tissue perfusion.

4> Phan biét mé ting quang thuwc sw va gia ting quang Mau sac ma hoa néng do iodine (mg/mL)

Enhancing vs pseudoenhancement tissue Color-encodes iodine concentration




IODINE MAPPING

Dual-Energy CT ( Photon-counting CT

/Phu‘o‘ng phap phd bién cta Spectral CT. \

- Duwa trén sy khac biét vé dac tinh suy giam tia

- COng nghé thé hé mai

- Dém tryc tiép tirng photon va phéan loai theo khoang

X cla lodine & hai mirc nang luvong (thap va nang luong

cao) -> Dung ban d6 vat chat (bao gom lodine) véi dd phan
-> Phan tach/ dinh lvgng lodine. giai khong gian va nang lwgng cao

- Common implementation of Spectral CT. - Next-generation technology

- Exploits energy-dependent X-ray attenuation - Direct photon counting with energy discrimination

-> Performs material decomposition (including iodine

Qapping) with high spatial and energy resolution. /

->  Material decomposition and iodine

wn tification /




IODINE MAPPING

Portal venous Equilibrium

s

lodine (water) phase color

Source: Tsurusaki, M., et al (2021). Dual-Energy Computed Tomography of the Liver: Uses in Clinical Practices and
Applications. Diagnostics, 11(2), 161. https://doi.org/10.3390/diagnostics11020161



LIMITATIONS OF DECT & SOLUTION OF SUBTRACTION CT

DECT — Han Ché Subtraction CT Canon — U'u diém
® C‘?\n hé théng Spectral CT Thuc hién trén CT don ning lwong
Requires dual-energy scanner Works on any single-energy CT — no special
hardware
Khong thé tai tao tir dir liéu CT do'n ndng Lidu tia chudn, khdng ting lidu
lwong * 9 ’

Cannot retrospectively reconstruct from single- Standard radiation dose — no extra exposure

energy data

Xt ly hau ky sau khi chup
Post-processing only — no pre-scan protocol
Requires pre-scan protocol planning needed

Phai chi dinh truéc khi chup*

* Ngoai trir (Except): Dual-layer Spectral CT



KY THUAT SUBTRACTION
IODINE MAPPING




QUY TRINH SUBTRACTION IODINE MAPPING — PROTOCOL

Post Pre lodine
Contrast Contrast Extraction

Chup sau tiém Chup trudc tiém Tach iodine Ban dé mau



QUY TRINH SUBTRACTION IODINE MAPPING — PROTOCOL

Non-contrast

3D Deformable lodine extraction in
Registration lodine Extraction color scale lodine Color Map
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Source: https://global.medical.canon/products/computedtomography/sure_subtraction



YEU TO ANH HUONG CHAT LUONG HINH ANH

Chuyén déng hé hap

Sai léch hinh anh trudc—sau tiém do nhip thd - xao
anh vién sang/téi doc co hoanh va bo gan.

I CHATLUONG HINHANH
> Image quality I
Tén thwong gan tim hodc mach 1&n dé bi anh huwdng do
nhip dap > nhiéu.

[, Tw thé BN thay ddi giira 2 Ian chup

Thay d6i tu thé gilra trwdc—sau tiém = xao anh



3D DEFORMABLE REGISTRATION TECHNOLOGY

) A ) R , . Source Image
Truwdc khi Subtraction, thuat todn hiéu chinh bién

dang (3D deformable registration) cla Canon sé can

chinh chinh xac tirng voxel gitra dit liéu trudc va sau khi

tiém thudc tuvong phan. -

Prior to  subtraction, Canon's  deformable
registration performs precise voxel-to-voxel matching
between pre-contrast and contrast-enhanced 3D Target Image
datasets to enable accurate bone/calcium removal and

iodine mapping

Source:
1. https://www.theodo.com/blog/how-to-create-deformable-image-registration-using-deep-learning
2. https://qglobal.medical.canon/products/computed-tomography/aquilion-lightning/technology/



3D DEFORMABLE REGISTRATION TECHNOLOGY

L' iCH CUA 3D DEFORMABLE REGISTRATION

. , , L ‘ . Tang d6 tin cdy trong chan
Bam bao sy twong thich gitra Han ché x3do anh do sai léch

, ha doan
cac cau truc gidi phau , o , . .

g troroc—sau tiem Improve diagnostic reliability &
Ensure precise anatomical

Reduce artifacts from motion confidence
correspondence



NG DUNG LAM SANG




U'NG DUNG IODINE MAPPING TRONG KHOI U GAN

01 Phat Hién va Phan Loai Thwong Ton

02  Sau Diéu Tri HCC (TACE/RFA)*

e Tang d6 rd nét tdn thwong
e Phéan tich kiéu phan bd iodine dac trung

e Phat hién t6n thuwong < 1 cm nhd CNR cao

e Enhanced lesion conspicuity
e Analysis of characteristic iodine distribution patterns

e Detection of lesions < 1 cm due to higher CNR

e Phat hién kha nang con tén tai mo u

e Nhay hon trong phat hién tai phat sém

e Ho tro phan loai LR-TR theo LI-RADS 2024
e HO tro quyét dinh can thiép ti€p theo

02 Post-Treatment Assessment

e Detection of viable tumor tissue
e Higher sensitivity in detecting early recurrence
e Assisting in LR-TR classification according to LI-RADS 2024

e Supporting decisions on subsequent interventions



CASE 2 — HEMANGIOMA

Conventional CT lodine Map lodine Map
(Arterial Phase) (Arterial Phase) (Delayed Phase)

Female, 48 y/o: Lesion with peripheral nodular enhancement in the arterial phase and progressive centripetal fill-in in the
delayed phase.




CASE 3 — HCC & DI CAN (HCC & Metastasis)
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Male, 51y.0, HCC: Poorly marginated on conventional CT. lodine map reveals heterogeneous enhancement.




CASE 3 — HCC & DI CAN (HCC & Metastasis)

ATERIAL PHASE PORTAL VENOUS PHASE
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HCC: Poorly marginated on conventional CT. lodine map reveals heterogeneous enhancement.




CASE 3 — HCC & DI CAN (HCC & Metastasis)
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“ Right adrenal metastasis: peripheral iodine uptake on
: \§ arterial phase — better delineated on iodine map.

* w Left iliac bone metastasis: subtle iodine uptake better
; visualized on iodine map
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BANG CHU'NG LAM SANG

Jimi Huh, et al., 2021 Investigative Radiology 56(2):109-116 [

Added Value of CT Arterial Subtraction Images in LI-RADS LR-TR Categorization for TACE-treated HCC

98.7% #35% k=0.97

Ch&t lwgng hinh anh tét—hoan hao Ting d6 nhay

J Med Imaging Radiat Sci 55(3):101476

Application of Subtraction lodine Mapping in Immediate Liver Tumour Ablation CT — Initial Experience

Két ludn: lodine mapping la cdng cu hitu ich phat hién sém va chinh xdc md u con ton tai va bién chirng sau dét u so vdi CT théng

thuong.
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Added Value of CT Arterial Subtraction Images in
Liver Imaging Reporting and Data System Treatment
Response Categorization for Transcatheter Arterial
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Abstract

Objectives: The aim of this study was to assess the benefit of adding arterial subtra
from computed tomography (CT) to the Liver Imaging Reporting and Data System (L
treatment response (LR-TR) categorization in patients treated with transcatheter art
chemoembolization (TACE) for hepatocellular carcinoma (HCC).

Source: Huh, Jimi, et al. "Added value of CT arterial
subtraction images in liver imaging reporting and data
system treatment response categorization for
transcatheter arterial chemoembolization-treated
hepatocellular carcinoma." Investigative

Radiology 56.2 (2021): 109-116.

Materials and methods: This retrospective study included 115 patients with 151 HCCs treated by
TACE using an emulsion of doxorubicin and iodized oil who underwent multiphasic CT protocol that
additionally generated arterial subtraction images based on nonrigid anatomic correction algorithm.
0Of 151 HCCs, 67 (44.4%) were viable and 84 (55.6%) were nonviable. Two independent readers
assessed the per-lesion LR-TR categories in set 1 of multiphasic CT images alone and set 2
including both set 1 and CT arterial subtraction images, besides diagnostic confidence, and the
quality of subtraction images. The sensitivity and specificity of LR-TR viable category between the
sets were compared using the generalized estimating equation. Interobserver agreements of LR-TR
categorization in each set and the quality of subtraction images were assessed by Cohen k.

Results: The quality of subtraction images was mostly good to perfect (98.7%) with good
interobserver agreement (k = 0.71), and none were nondiagnostic. For detecting viable HCC, LR-TR
viable category showed sensitivity of 53.7% to 56.7% and specificity of 96.4% to 98.8% in set 1. In
comparison, set 2 showed significantly higher sensitivity of 88.1% to 89.6% (P < 0.002) and
equivalent specificity of 94% to 95.2% (P > 0.13) for the same category. In sets 1 and 2, 31.3% to
34.3% and 9% to 10.4% of viable HCC were miscategorized as LR-TR nonviable, respectively. LR-
TR equivocal category was less assigned in set 2 (1.3%) than in set 1 (6.6%-7.9%). Set 2 showed
slightly higher level of confidence for LR-TR categorization compared with set 1 (3.4 + 0.8 vs 3.8 £
0.5). Interobserver agreement was excellent in both sets (k = 0.85 in set 1and 0.97 in set 2).

Conclusions: The LR-TR viable category is highly specific but inadequately sensitive for detecting
viable tumor in TACE-treated HCC on conventional multiphasic CT. Adding arterial subtraction
images to the conventional CT images significantly increases sensitivity without compromising the
specificity and improves the diagnostic confidence of LR-TR viable category.

Copyright @ 2020 Wolters Kluwer Health, Inc. All rights reserved.
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36 - Application of Subtraction Iodine
Mapping in the Immediate Liver Tumour

Ablation CT Scan - Initial Experience Report

Mr. Cornelio Padre, Dr. Tan Zehao, Mr. Kenneth Yeo Chye Whatt, Mr. Han Bin Ong,
Dr Apoorva Gogna

Singapore General Hospital, Singapore, Singapore

Result

Through a series of 5 cases, we plan to demonstrate how iodine mapping from
subtraction CT imaging after liver tumor ablation facilitates the detection of any non-
ablated residual tumors and bleeding which is the most dreaded acute complication. In
particular, how it is an improvement from conventional post-contrast CT image
reconstructions. In addition, we will show pitfalls in imaging to prevent
misinterpretation of iodine mapping subtraction CT.

Summary

Our initial experience in the application of iodine mapping for immediate post-liver
ablation scans demonstrates that it is a useful adjunct for the interpretation of post-liver
ablation CT to provide more early and accurate detection of residual tumors and
complications.

Purpose

To share our initial experience and benefits of the iodine mapping application in the
post-liver radiofrequency ablation CT scan compared to conventional post-contrast CT
liver image reconstruction.

Methodology

The SGH hybrid angiography-CT System (installed 2021), comprises the Genesis edition
CT system and Alphenix Sky+ angiography system. The CT scanner gives 640 slices per
rotation, with a maximum of 16cm field coverage. lodine mapping in the post-liver
ablation is routinely performed on the post-ablation contrast-enhanced CT. This
subtraction technique involves taking two scan volumes and subtracting the images to
highlight the differential contrast uptake in the liver parenchyma. Color-coded maps of
iodine distribution within the liver parenchyma are then generated to demonstrate
enhancement and washout to facilitate interpretation.

‘We plan to showcase the application of the iodine map technique in liver tumor ablation
to through a small retrospective case series.

Source: Padre, Mr Cornelio, et al. "Application of Subtraction
lodine Mapping in the Immediate Liver Tumour Ablation CT
Scan—Initial Experience Report." Journal of Medical Imaging and
Radiation Sciences 55.3 (2024): 101476.
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KET LUAN / CONCLUSION

lodine mapping hién thi phan bé iodine trong md, phan dnh dic tinh ting quang va twdi mau mo.

lodine mapping visualizes iodine distribution — reflecting enhancement and tissue perfusion characteristics.

C6 nhiéu ky thuat tao dwng lodine mapping: DECT, Photon-counting CT va Subtraction CT (Canon) —
Ilwra chon phu thudéc muc tiéu 1Am sang va trang thiét bi.

Several techniques for lodine mappiing: DECT , Photon- counting CT and Subtraction CT (Canon) — choice depends on
clinical needs and available equipment.

Subtraction CT thyc hién trén CT do'n ndng lwgng - t6i wu chi phi, liéu tia chuan, xtr ly hdu ky - céng
cu hiru ich rng dung trong thwc hanh lam sang thwong quy.

Subtraction CT on conventional scanners - cost-effective, standard dose, post-processing - useful tool for routine clinical
practice.

B

|

lodine mapping nang cao kha nang phat hién va phan loai tén thwong, dac biét trong danh gia dap rng
diéu tri HCC (TACE/RFA).

lodine mapping improves lesion detection and characterization, particularly valuable for evaluating treatment response in
HCC (TACE/RFA).
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