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Analysis of asymmetric cell division using human neuroblastoma cells as a model system
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fan & (Asymmetric cell division: ACD) O & ULV THIERODEEZFIE L TS, MIEFEFMHRIEARORIMM MR, SREY
BEZBALNTHY . EFHERMRICETSMREIRGIEEEEOBENEIRIN TS, b MESFEEEMARIL. BRIEEEZE
TB5—AT. LF/ A RREICKDZHMBEREORFTLTHY . PAREREMROETINE LTHRENTE L, Iic5ldE MRS
EEEHREZAVT. £ MPAMRICEVWTEHACDAEMICREENLH TRIZSZEZRL. TSHICMYCNA'SCDEACDDZEE
WHEICEES T2 ZEZALMIC L. AT, MEFEOREMRZAV/CACDHRREDERZHEH L. b MHEFEOEERRD
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F—T— N NED AL MEESFIE, FERFRAIL 2

Neuroblastoma. MYCN., ACD (Asymmetric cell division) .

SCD (Symmetric cell division)
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HREKEICHTEL 2 NUMA DB LEBME DR ERILT
%. MYCN 1212%5 9 2 F EMRR TIE. NuMA O
RREERTEICED < PRIITWNTHTH S DICK L. MYCN
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——TRIM32
1 1
NUMB = p53
| ! v
| ExteBmS 8 (ACD) | | xtE#EKSE (SCD) |
BAREFED
HYA I RS ER T

B2 MYCN IZ&> THIES MBS ZaEdm DR
AR MYCNZHDE L7zaHERRFHI#E Ry NT—o D
8% 57T, MYCN & ALDH18A1 . FhFhDEE
BRBICBEALTED T« — KN\v 7 - L—T%&FELTL
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Flag-TRIM32 MYCN

Rk (DNA)
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(A) TRIM32 OBFEIFEIRIFACDZFETHIENTE
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Data Summarization in Medical Statistics:
Basics and Applications of Descriptive Statistics with Appropriate Use of Mean and Median
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Key words : Descriptive statistics, Mean, Median, Data visualization, Medical statistics
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Non-Variceal Upper Gastrointestinal Bleeding: Timing of Endoscopy and Clinical Outcomes
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HREEREAHETH THD. BEXHFREOHRDSE. REABORIARFEILEN LU X 7BIMLICED < BELBERH

DU ETH S,

fhah

F—7— N BEHALE L, BRNRE. RS, B, PR

Key words : Upper gastrointestinal bleeding; Emergency endoscopy; Endoscopic hemostasis; Rebleeding; Prognosis
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1 BELTRCERAFH
B FERRAE

£ (n=155) (n=71) | ™
AR AR
At (%) 770 79.0 0.120
Fp it (o P [20.0-97.0] [22.0-99.0] )
B .n (%) 102(65.8) 45(63.4) 0.838
INA WA
IGHEEA M (mmHg) | 117.0 1140 0345
rp i [ [65.0-199.0] [78.0-237.0] ’
LA (m1/43) 85.0 920 0201
Hp A [ P [50.0-130.0] [50.0-137.0] ’
DA R
ANEZTOE Y (g/dL) 81 8.3 0810
A LAl [ [36-14.7] [34-15.1] )
MR (%101 /L) | 20.0 215 0231
Fp it (o A [2.0-99.7] [2.2-250.0] )

N 3.2 3.0

TNV 73I(g/dL)

I~ [1.3-5.0] [1.1-48] 0.363
"R LHEPH] (n=151) (n=68)
BUN(mg/dL) 385 410 0,347
A e [101-1430] |[103-1130] |~
7L 7F =Y (mg/dL) |10 0.9 0.262
A N [04-13.0] [0.298] )

1.0 1.0

PT-INR

e [0.7-6.7] [0.8-4.3] 0.165
"R [ (n=148) (n=62)
WREFERTT
Glasgow-Blatchford |[11.0 110 0.739
Fp it [ P [0.0-21.0] [3.0-180] :
BUN: mefREZSE; PT-INR: 70 O E R ERRIZEL

=®2 BENACHTFERR
BAR FRPREE
HH (n=155) | (n=71) P

g ARAE R 0 (%)
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7 — )VfE 99(63.9) 38(53.5) 0.183
S 13(84) 8(11.3) 0.656
A (%)
CTE N 98(63.2) 49(69.0) 0.486
Extravasationfy 9/98(9.2) |6/49(12.2) |0.773
EEM A n (%)
i 1L 5 i 104(67.1) 142(59.2) 0.313
PNARSR 1 I 5E 112(72.3) |51(71.8) 1.000
Second LookN#i§EENE |95(61.3) 43(60.6) |1.000
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P R 32(20.6) 18(254) 0.536
PrLse & 3E 28(18.1) 8(11.3) 0.271
BEZAE .0 (%)
Jili %% 6(39) 4(5.6) 0510
Mallory-WeissHE B e 3(1.9) 0(0.0) 0.554
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Early and Mid-Term Outcomes of TEVAR for Acute Aortic Syndrome
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Consideration of a comprehensive approach for patients with severe hemophilia who have made multiple
after-hours outpatient visits within a short period
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Objective:

This study aimed to: (1) investigate the hemodynamic characteristics of type Il endoleaks using mathematical
simulations based on pharmacokinetic analysis; and (2) validate the simulation results using clinical data from four-
dimensional computed tomography (4D-CT) to assess the relationship between time-enhanced curves (TECs) and
aneurysm enlargement.

Methods:

A mathematical model was created to simulate the hemodynamics of type Il endoleaks, incorporating nine compartments
representing various cardiovascular components. Simulations were performed under different conditions, leading to the
classification of endoleaks into four hemodynamic types. Clinical data were collected from 45 patients who underwent
4D-CT scans at a single center between April 2017 and April 2022. The study cohort included two groups: 20 patients
with type Il endoleaks identified within 1 week after endovascular aortic repair and 25 patients with persistent type
Il endoleaks diagnosed during follow-up imaging ranging from 6 months to 9 years post endovascular aortic repair.
To evaluate aneurysm volume changes, follow-up CT scans were conducted 6 months or 1 year after the 4D-CT. The
primary outcome was evaluating the consistency between simulation results and clinical TEC data obtained from 4D-CT.
The secondary outcomes assessed the relationship between individual TEC parameters derived from clinical TEC data
and aneurysm enlargement.

Results:

The mathematical simulations successfully classified type Il endoleaks into four hemodynamic types. Clinical validation
showed a high concordance between simulation and clinical TEC shapes. A significant difference was observed in
various TEC parameters between the stable and enlarged groups. The simulation-based analysis revealed a strong
association between aneurysm enlargement and the most informative parameters, including 80% enhancement duration
(area under the curve [AUC], 0.88; sensitivity, 0.87; specificity, 0.80; 95% confidence interval [CI], 0.779-0.990; cutoff,
16.9) , peak-to-peak timefeeder (AUC, 0.78; sensitivity, 0.93; specificity, 0.60; 95% Cl, 0.621-0.937; cutoff, 13.0) , and
upslope (AUC, 0.86; sensitivity, 0.73; specificity, 0.93; 95% Cl, 0.740-0.972; cutoff, 11.7).

Conclusions:

This study utilized mathematical simulations and clinical validation to characterize the hemodynamics of type Il
endoleaks. The results demonstrate the strong association of TEC parameters, derived from 4D-CT, with aneurysm
enlargement, highlighting their potential for guiding timely intervention in clinical practice.

Key words : 1. Endovascular aortic repair, 2. Four-dimensional computed tomography,
3. Hemodynamics, 4. Pharmacokinetic analysis, 5. Type II endoleaks
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Introduction

In recent years, the treatment of abdominal aortic aneu-
rysms has prominently involved the use of endovascular
aortic repair (EVAR), especially for high-risk patients
unsuitable for open surgery.l EVAR for abdominal aortic
aneurysms was first reported by Parodi et al in 1991,2
and numerous randomized controlled trials have reported
that EVAR outperforms surgical treatment regarding
acute-phase outcomes.3-8 However, over a follow-up
period exceeding 10 years, treatment outcomes tend to
reverse, with EVAR being associated with significant
events like aneurysm rupture and aneurysm-related mor-
tality.9-17

The most common complication post-EVAR is endoleaks,
with type II endoleaks in particular, constituting the
majority of cases.18-20 Type II endoleaks are defined as
retrograde blood flow into arterial branches (such as the
inferior mesenteric artery [IMA] and lumbar arteries
[LAs]) that branch from the aneurysm. This retrograde
flow occurs into the endoleak cavity (EC), the isolated
space within the aneurysm sac filled with this blood flow.
Feeders refer to the arterial branches, such as the IMA
and LA, that supply blood into the EC, whereas drainers
refer to branches that carry blood away from the EC,
and approximately 80% are reported to either persist or
decrease/disappear within 5 years.20 However, persistent
type II endoleaks occasionally lead to aneurysm diameter
enlargement, a critical factor in aneurysm rupture.2l Pre-
dicting aneurysm diameter enlargement could facilitate
early intervention, potentially improving EVAR out-
comes.22 Risk factors associated with aneurysm enlarge-
ment include the patency of the IMA and the number of
patent LAs branching from the aneurysm sac, the maxi-
mum diameters of feeders and drainers, and the volume
and diameter of the EC.23-25 Although structural evalu-
ation of type II endoleaks has been the focus of previous
studies, research on the hemodynamic characteristics of
these endoleaks is scarce.

Four-dimensional computed tomography (4D-CT)

has recently been widely used to diagnose endoleaks
types.26-29 4D-CT combines temporal and spatial imaging
to produce dynamic, contrast-enhanced sequences that al-
low for detailed analysis of blood flow and vascular struc-
tures. Using 4D-CT, we analyzed time-enhanced curves
(TECs), representing changes in contrast enhancement
over time at specific anatomic points, such as the aorta,
feeders, and EC. We reported the possibility of the pre-

diction for diameter enlargement in type II endoleaks by

analyzing TECs obtained from 4D-CT.30 However, the
limited number of patients and TEC analysis focused only
on the aorta and EC points in a previous study require
further validation. In this study, we conducted mathemat-
ical simulations using pharmacokinetic analysis to com-
prehensively understand the hemodynamic features of
type 1I endoleaks.

Mathematical simulation using pharmacokinetic analy-
sis has been reported to be accurate and easy to obtain
TECSs, which were previously complicated and consistent
with clinical results under various conditions in the aor-
ta.31-33

This study evaluated the feasibility of classifying sub-
types based on hemodynamic characteristics of type II
endoleaks. We simulated TECs for the aorta, feeder, and
EC under various conditions to classify subtypes based
on the hemodynamic features of type II endoleaks. Ad-
ditionally, we reported the usefulness of TEC analysis in
4D-CT for evaluating the relationship between aneurysm
diameter enlargement and TEC by comparing our simu-
lated TECs with clinical data.

Methods
The design of the type Il endoleaks model

The simulation of the aorta, feeder, and EC involved the
use of mathematical simulations with pharmacokinetic
analysis.31-33 A compartmental model comprising nine
compartments was designed to simplify type II endoleaks,
including the right heart, pulmonary circulation, left heart,
aorta, peripheral arteries, venous system, feeder, EC, and
drainer (Fig 1). Certain anatomical elements were simpli-
fied to ensure computational feasibility while preserving
essential flow characteristics. Specifically, structures such
as the aortic arch vessels and smaller branches of the pe-
ripheral arteries were grouped into larger compartments
to avoid unnecessary complexity. This approach ensures
the model captures the critical flow dynamics relevant to

the endoleak and surrounding vasculature.
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Fig 1 Physiologically based pharmacokinetic
model simulates contrast effects by adding type Il
endoleaks

Type II endoleak model was designed to include the
feeder branching from the aorta and the drainer transi-
tioning to the venous system. Blood flow from the aorta
was directed towards the peripheral arteries and the
feeder. The flow directed to the feeder was altered to a
user-defined value in the model.

The blood volume in each compartment was denoted as
V, with subscripts Vi, Vp, Vi, Vo, Ve, Vi, Vi Vie, and V.

The blood flow in each compartment was denoted as @,
with subscripts Qo @y, @y @1 Qu @e Qv Qr Wrc, and Q.

Given that the aorta branches into peripheral arteries
and feeder, the respective input blood flow rates were
split into Q,.. and @,y (where Q,=Qa.c+Qa.r).

Unlike a fully detailed physiological model that accounts
for every vessel and branch, this model focuses on the
primary components involved in the endoleak process.
The feeder and drainer are vessels branching from the
EC, where the feeder represents the inflow pathway sup-
plying blood to the EC, and the drainer facilitates outflow
toward the venous system.

In this model, the feeder and the drainer are defined in
the same manner as peripheral arteries. However, blood
from the drainer does not flow directly into the periph-
eral arteries but instead follows an alternative path that
eventually connects to the venous system, reflecting the
altered flow dynamics observed in type II endoleaks.

To maintain clinical relevance while ensuring a simpli-
fied hemodynamic representation, the model assumes a

single feeder and a single drainer, characteristic of a typ-

T4 vol60, 2026

ical type II endoleak. This balance between physiological
accuracy and computational efficiency is crucial for phar-
macokinetic analysis of contrast medium, allowing for a
practical yet representative assessment of flow dynamics
in type II endoleaks.

The change in iodine content per unit of time in each
plot was calculated using the Runge-Kutta method of the
ninth order, employing a system of nine simultaneous
differential equations. The simulation environment utilized
a Microsoft Excel (Microsoft, Washington, USA) add-in
(Excel using Visual Basic for Applications: VBA).

The contrast medium concentration in each compart-
ment was denoted as C, with Cy representing the inject-
ed contrast medium, and subscripts such as C, for the
right heart, C, for pulmonary circulation, C; for the left
heart, C, for the aorta, C. for peripheral arteries, Cv for
the venous system, Cr for the feeder, Crc for EC, and Cy
for the drainer. The blood volume (V) and flow (@) in
each compartment are represented with subscripts, as
detailed in Fig 1.

The coupled differential equations for each compartment
are as follows:

L — QG- +R.C

right heart SV

LCL = Qrcr - Qpcp

pulmonary circulation : V- ar

dC,
dtl = Qpcp 7Q1C1

left heart SV

dcC,
@ - QG —Q.C,

aorta Ve

dc

peripheral arteries : V. = = QucCy —Q:Ce

¢, _ QC. | Qs _ QC,

venous system V- =
¥y v dr k, k, k,

. dcC,

feeder P Ve g = QurCa—QrCr
. dCec _

EC Veer =5~ = QrCr=QecCrc

. . dC;
drainer P Va5 = QecCre~QuCy

k, is the distribution coefficient between tissues and
blood, and in this simulation, it was set to k,= 1 since the

contrast medium does not transition into cells *?.

Simulated TEC

We used the average values with 4D-CT to diagnose
endoleaks after EVAR at our institution as simulation
patient parameters. The circulatory blood volume was

calculated using the Ogawa formula with input values of
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height: 155 cm and weight: 55 kg. The average age was
80, and the cardiac index was 24 L/min/nf *”. Primary
circulatory blood volume distribution was allocated: right
heart: 3.5%, pulmonary circulation: 9%, left heart: 3.5%,
aorta: 2%, peripheral arteries: 18%, venous system: 64%
3239 The circulatory blood volumes of the feeder, EC,
and drainer were designed to be derived from the distri-
bution of peripheral arteries. Based on clinical cases, the
circulatory blood volumes of the feeder and drainer were
set to 1 mL. Assuming various types of type II endoleaks,
Vee was varied as 05, 1, 2, 4, and 8 mL?, and Q,.; was al-
tered at ratios of 0.05, 0.2, 04, 0.6, and 0.8% relative to the
ejection volume of @, . Each set of varied parameters
was simulated TEC for the feeder and EC. The shapes of
TEC, the upslope and washout-slope at the onset of TEC,

the iodine quantity in peak enhancement, and the iodine

quantity in the equilibrium-phase were compared under
each condition, and subtype classification was performed

based on hemodynamic features. Notably, the vertical axis

%

of TEC was expressed in iodine quantity (mgl) to miti-

gate the impact of CT system and scanning conditions

x

since using CT number would be influenced by them.

Verification in a clinical
Patient population

. . W
This study was a case-control single-center research ,‘jj
approved by our institution's Institutional Review Board -

)4

(approval number: 24-11-01-01, approval date: November
15, 2024). We identified patients in which 4D-CT was per-
formed to diagnose the type of endoleaks and assess their
detailed characteristics between April 2017 and April
2022 (Fig 2).

Fig 2 Overview of the study design and patient cohort

Clinical data were collected from 45 patients who under-
went 4D-CT at a single center between April 2017 and
April 2022. Out of 118 patients who underwent imaging
within one week after EVAR, 92 patients without en-
doleaks, two with type I endoleaks, three with type III
endoleaks, and one with type IV endoleaks were exclud-
ed. The final cohort included 20 patients with type II
endoleaks identified within one week after EVAR and
25 patients with persistent type II endoleaks diagnosed
during follow-up imaging (6 months to 9 years post-

EVAR). Aneurysm volume changes were assessed using

follow-up CT scans six months or one year after the 4D-
CT.

The cohort consisted of 118 patients who underwent
4D-CT within one week after EVAR for type diagnosis
and 25 patients with persistent type II endoleaks (diag-
nosed during short- to long-term follow-up, ranging from
6 months to 9 years after EVAR) who were evaluated
with 4D-CT for detailed assessment.

Among the 118 patients who underwent 4D-CT within

one week after EVAR, no endoleak was observed in 92
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patients (78%), two patients (1.7%) had type I endoleak,
20 patients (16.9%) had type II endoleak, three patients

(25%) had type III endoleak, and one patient (0.8%) had
type IV endoleak.

In total, 45 patients were included in this study: 20 with
type II endoleaks identified within one week after EVAR
and 25 with persistent type II endoleaks (ranging from
6 months to 9 years post-EVAR). A persistent type 11
endoleak is defined as one that persists for more than six
months. Patients in which the endoleaks had persisted
for over six months at the time of 4D-CT imaging were
classified as persistent type II endoleaks, while those that
had not were classified as type II endoleaks.

Muller-Wille et al ®’. report that the enlargement of an
aneurysm is defined as an increase in aneurysm volume
of 5% or more during the follow-up period. While some
studies define aneurysm volume expansion as an increase

)

of 5 mm or more **, or 2% or more *, we chose a 5% or

Table 1

T4 vol60, 2026

more increase as a threshold to account for the potential
influence of measurement location and inter-observer
variability.

We categorized the patients into two groups based on
follow-up CT scans conducted at six months or one year
after the 4D-CT for type diagnosis of endoleaks: the
enlarged group (14/45 patients) if the aneurysm volume
increased by 5% or more and the stable group (31/45 pa-
tients) for patients with less than 5% volume expansion.
The rate of aneurysm expansion refers to the percentage
change in volume between the follow-up CT scan and the
initial 4D-CT scan performed for endoleak diagnosis. The
percentage change in aneurysm volume was calculated

using the following formula:

Rate of aneurysm expansion (%) :

Follow-up volume -Initial volume

x 100

Initial volume

Background of patients enrolled in this study
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A 3D workstation (ZIOSTATION2, Ziosoft, Tokyo,
Japan) was used to measure aneurysm volume, including
the vascular lumen. Two radiologic technologists mea-
sured aneurysm volume, encompassing the region from
the proximal to the distal part of the aneurysm, including
the artery, and measured using a 3D workstation. The
average value of the measurements was categorized into
enlarged and stable groups using a threshold of 5% differ-
ence from the previous measurement as the threshold for

aneurysm volume.

Image Acquisition

A CT system (Aquilion ONE Global Standard, Canon
Medical Systems, Tochigi, Japan) and an automatic con-
trast medium injector (Dual Shot GX7, Nemoto Kyorin-
do, Tokyo, Japan) were the single systems used in this
study. The 4D-CT images were acquired with a nonhe-
lical 22 phases scan (scan range: 160 mm) using a tube
voltage of 100 kVp, total imaging time of 60 seconds, total
CTDlvol of 70 mGy, and hybrid iterative reconstruction

(FC15 of the standard reconstruction kernel for the ab-
domen, Adaptive Iterative Dose Reduction 3D: AIDR 3D
enhanced).

The contrast medium injection route was employed with
a 20G indwelling needle at the right midline vein. We per-
formed the test bolus tracking method * to determine
the imaging timing accurately. The test bolus (TB) and
the main bolus (MB) were administered at the same
injection rate. The contrast medium injection duration
for TB was 3 seconds, followed by 5 seconds of saline,
and for MB, 10 seconds of contrast medium followed by
5 seconds of saline. The interval between TB and MB
was set to 15 seconds to ensure no interference between
their TECs. The contrast medium dose was 240 mgl/kg
of body weight.

The peak enhancement of the TEC formed by the aorta
in the TB phase was used as a trigger. Imaging was per-
formed 13 seconds after the trigger, assuming imaging
before the contrast medium from the main bolus reached
the aorta (Fig 3).

Fig 3 Obtaining the scan timing for taking 4D-CT after EVAR using the TBT method and how to set the delay time

The imaging phases of 4D-CTA were designed consider-
ing blood flow dynamics, including Type I-IV endoleaks.
Type I and Type III endoleaks were observed in phases
similar to the aorta due to their rapid blood flow. Con-
sequently, early imaging phases were performed with
shorter acquisition intervals. In contrast, Type II and
Type IV endoleaks, which have slower blood flow, were

detected several seconds after contrast reached the aorta,

with some exhibiting significantly delayed flow patterns.
An imaging time axis of approximately one minute was
employed to account for this substantial delay.

The TBT method optimized radiation exposure and
contrast agent volume, ensuring phase optimization and
reproducibility. Specifically, all patients underwent im-
aging data acquisition for one minute, starting when the

contrast reached the aorta.
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Measurement method of TEC in clinical

TEC in clinical was obtained from the raw images of
4D-CT performed for type diagnosis of endoleaks. All
acquired phases of the 4D-CTA were utilized for both
endoleak-type diagnosis and TEC analysis. In this 4D-CT,
the patent LA and IMA were identifiable. All patients
included in this study involved a single feeding artery.
The measurement positions for TEC in clinical practice

were as follows: For the EC, the position with the slow-

est contrast enhancement was selected. To minimize the
impact of respiratory motion, the LA was measured near
the vertebral column. The IMA and aorta were measured
at the cross-sectional level, where respiratory fluctuations
were least pronounced. The region of interest (ROI) size
was adjusted appropriately to encompass areas with pix-
els having uniform CT numbers. All ROIs were obtained

as short-axis images of the vessels (Fig 4).

Fig 4 The settings for ROI positioning for TEC

For the EC, the position with the slowest contrast
enhancement was selected. The LA was measured near
the vertebral column to minimize the impact of respira-
tory motion. The IMA and aorta were measured at the
cross-sectional level with minimal respiratory fluctua-
tions. ROI was adjusted to include areas with uniform CT
numbers, and all ROI was obtained as short-axis images

of the vessels.

Additionally, the vertical axis of the TEC represent-
ed the enhancement number, which was calculated by
subtracting the non-contrast CT number from the con-
trast-enhanced CT number. TEC analysis was performed
using the average CT number within the ROIL The cre-
ation of the TEC was conducted with consensus between

two radiological technologists.

Statistical analysis

Power analysis was conducted to determine the required
sample size to detect a significant difference between the
two groups. In a previous study by Nishihara et al. 30,

which analyzed 10 patients, significant differences were

T4 vol60, 2026

observed in upslope (HU/sec), washout-slope (HU/sec),
and 80% enhancement duration (sec) between the two
groups. While the published study reported only medians
and ranges, we estimated the means and standard devia-
tions based on the raw data.

For the power analysis, we assumed an expected differ-
ence in means of approximately 10 and a standard devi-
ation of roughly 10 for each parameter (upslope, wash-
out-slope, 80% enhancement duration) based on our prior
study's dataset.

A significance level of 0.05 (two-tailed test) and a power
of 0.8 were assumed. The ratio of sample sizes between
the two groups (stable group: enlarged group) was set
to 3, based on reports indicating that 25-50% of persistent
type II endoleaks result in aneurysm enlargement *%
As a result, the required sample sizes were 11 for the
enlarged group and 33 for the stable group.

Subtype classification based on hemodynamic features
was conducted using TEC in clinical to confirm the
consistency of the simulated TEC. The hemodynamic
subtype classification based on TEC in clinical practice

was performed by visual assessment of the TEC shape
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through consensus between two radiologic technologists.
Specifically, if the upslope and washout slope of the TEC
in the aorta, feeder, and EC were all similar, it was classi-
fied as type II-1. If only the aorta and feeder showed simi-
larity, it was classified as type II-2. If only the feeder and
EC were similar, it was classified as type II-3. If none of
these regions showed similarity, it was classified as type
II-4. At the time of subtype classification, the presence or
absence of aneurysm enlargement was blinded.

We set parameters of TEC in clinical such as arrival
time of contrast medium, time of peak enhancement, time
to peak enhancement, 80% enhancement duration (time
maintaining 80% or more of the peak enhancement),
upslope, washout-slope, peak enhancement, the difference
in time of peak enhancement between the aorta and EC
(peak-to-peak time,o,+»), and the difference in time of
peak enhancement between the feeder and EC (peak-
to-peak timeseger) (Fig 5). These parameters were
obtained from TEC in the aorta, feeder, and EC in 4D-CT
and compared between the enlarged and stable groups
by the Mann-Whitney U test with a statistical signifi-
cance level of less than 5%. Furthermore, Spearman's cor-
relation coefficient was employed to evaluate the relation-
ship between the number of patent LA, which showed
significant differences in patient backgrounds, and each
TEC parameter. Correlation coefficients were interpreted
to identify potential associations, a statistical significance

level of less than 5%.

Fig 5 Measurement protocol for TEC obtained
from 4D-CT

An investigation was conducted on parameters related
to the temporal axis (arrival time of contrast medium,

time of peak enhancement, time to peak enhancement,

%

80% enhancement duration, peak-to-peak time,or,, peak-

to-peak timegeeqer) CT number (peak enhancement), and

x

slopes (upslope, washout-slope) derived from TEC.

For each parameter exhibiting particularly significant

differences, the accuracy was analyzed by receiver oper-

. . . R
ating characteristic (ROC) curves calculating the area ,'jj
under the curve (AUC), sensitivity, specificity, and cutoff i

)4

values. All statistical analyses were conducted using the

statistical software EZR version 1.68 *.

Results
Simulation of TEC:

The TEC for the feeder varied with @,.r, and the TEC
for the EC fluctuated based on Vgc and @,.r. As the
value in @,.r increased, the upslope, washout-slope, and io-
dine quantity in peak enhancement of both feeder and EC
TECs increased. In contrast, the iodine quantity in the
equilibrium-phase remained unchanged (Fig 6). As the
value increased in Vg increased, the upslope, downslope,
and iodine quantity in peak enhancement of the EC
TEC decreased. In contrast, the iodine quantity in the
equilibrium-phase remained constant (Fig 7). Through
mathematical simulations using pharmacokinetic analy-
sis, manipulating two factors, Vgc and @,.r, resulted in
the classification of type II endoleaks into four subtypes

based on their hemodynamic characteristics (Fig 8).
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Fig 6 Relationship between each parameter of TEC and Q¢

When the blood flow to the feeder was altered (with iodine quantity in peak contrast also increased, but there
a fixed blood volume of 4 mL in the EC) , an increase in was no change in the iodine quantity in the equilibri-
blood flow to the feeder resulted in an elevation of both um-phase (b).

the feeder and EC upslope and washout-slope (a) . The

Fig 7 Relationship between each parameter of time-enhanced curves and Vee

When the blood volume in the EC was altered (with out-slope (a) . The iodine quantity in peak contrast also
a fixed blood flow to the feeder at 04%) , an increase in decreased, but there was no change in the iodine quantity
EC’s blood volume decreased both EC upslope and wash- equilibrium-phase (b).
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Fig 8 Subtype classification by hemodynamic characteristics using TEC of persistent type I endoleaks

Through mathematical simulations, the variations in
blood flow to the feeder and the blood volume in the EC

led to the classification of four subtypes.

type -1 : Vgc is low, and @,.r is high
type -2 © Vgc is high, and @,.r is high
typeI-3 : Vgc is low, and @,.r is low

typell-4 : Vgc is high, and @,.r is low

Inter-observer Error and Threshold for
Aneurysm Expansion:

Regarding follow-up protocols, the effect of the interval
difference between six months and one year on aneurysm
enlargement rate was insignificant in this study. The in-
ter-observer error between the two measures was 0.14%
(range: -1.24% to 0.53%). The 5% threshold for aneurysm
expansion adopted in this study was sufficiently more sig-
nificant than the observed inter-observer error. In addi-
tion, the rates of aneurysm expansion were 11.29% (range:
5.05% to 33.15%) and -0.13% (range: -70.83% to 3.81%) in

the enlarged and stable groups, respectively.

Hemodynamic Subtype Classification based
on TEC

Classification of hemodynamic subtypes using TEC
obtained from 4D-CT revealed the following distribution:
type II-1, 44.4% (20/45 patients); type 11-2, 44.4% (20/45
patients); type 1I-3, 11.1% (5/45 patients); and type II-4,
0% (0/45 patients). All patients in the expanded group
were type 1I-2 (14/14 patients), and 80.6% (25/31 pa-
tients) of patients in the stable group were type II-1
(20/31 patients) or II-3 (5/31 patients).

Comparison of TEC between the Two Groups

There were apparent differences in the TEC shapes
for EC in the enlarged and stable groups and significant
differences (p<.001) in the time of peak enhancement,
time to peak enhancement, 80% enhancement duration,
upslope, washout-slope, peak enhancement, peak-to-peak
time, o, and peak-to-peak timegeqer. Furthermore, there
was a significant difference in the arrival time of the con-
trast medium (p=04) (Table II). For the enlarged group
compared to the stable group, time of peak enhancement,
time to peak enhancement, 80% enhancement duration,
peak-to-peak time,on, and peak-to-peak timegeder Were
increased. In contrast, upslope, washout-slope, and peak
contrast were decreased. In addition, differences in the
number of patent LA were observed between the two
groups, with the enlarged group tending to have a higher
number of patent LA. When comparing arterial branch
numbers with each TEC parameter, a weak correlation
(r=-0296, p=048) was observed between the number of
patent LA and the upslope of TEC. However, no signifi-
cant correlation was found between the number of patent
LA and the other TEC parameters.
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Table I Comparison of each parameter of TEC in stable and enlarged group

Comparison of predictive accuracy for
aneurysm enlargement using TEC Parameters
The association between each TEC parameter and aneu-
rysm enlargement was found to be very high, with the
following results: For the 80% enhancement duration, the
AUC was 0.88 (sensitivity: 0.87, specificity: 0.80, 95% con-
fidence interval: 0.779-0.990, cutoff: 16.9). For sensitivity

for peak-to-peak timegeder, the AUC was 0.78 (sensitivity:
0.93, specificity: 0.60, 95% confidence interval: 0.621-0.937,
cutoff: 13.0). For specificity for upslope, the AUC was 0.86
(sensitivity: 0.73, specificity: 0.93, 95% confidence interval:
0.740-0.972, cutoff: 11.7). These results demonstrate the
strong association of these parameters with aneurysm

enlargement (Table ).

Table I Comparison of the relationship between each parameter of TEC and
aneurysmal enlargement in the stable and enlarged groups

Discussion
There is currently no clear guideline for managing per-
sistent type II endoleaks, and decisions often rely on the

preferences of both patients and vascular surgeons. Some

T4 vol60, 2026

evidence suggests that a subset of persistent type II en-
doleaks can lead to aneurysm enlargement and rupture,
with reports indicating that 25-50% of persistent type II

endoleaks result in enlargement %% In our study, 31%
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(14/45 patients) of type II endoleaks and persistent type
II endoleaks demonstrated a tendency toward enlarge-
ment. Consequently, identifying risk factors that lead to
aneurysm enlargement during regular surveillance is

crucial for appropriate management.

Sarac et al. *® reported that smoking is associated with
continued aneurysm growth, whereas Timaran et al.

2 concluded that smoking is not a significant predictor
of aneurysm enlargement. Similarly, no significant rela-
tionship between smoking and aneurysm enlargement
was observed in this study. Regarding blood volume of
the EC, Timaran et al. ** suggested an association with
aneurysm enlargement, but no such correlation was ob-
served in our study. The smaller blood volume of the EC
observed here compared to Timaran et al. may explain
the lack of association. Additionally, Bargellini et al. *
also found no significant link between blood volume of
the EC and aneurysm enlargement, and their results, like
ours, indicated relatively small blood volume of the EC.
These findings suggest that EC volume has limitations as
a predictive factor, mainly when the volume is small, and
its predictive capability may be restricted in such cases.

Marchiori et al. *V

proposed an association between the
number of patent LA and aneurysm enlargement, which
aligns with our findings. We observed a weak correlation
between the number of patent LA and the TEC param-
eter upslope, with no significant correlations with other
parameters. This suggests that TEC analysis may cap-
ture dynamic hemodynamic characteristics that tradition-
al morphological evaluations cannot. While morphological
parameters such as EC volume and the number of patent
lumbar arteries have a certain degree of predictive capa-
bility, their effectiveness is limited. Therefore, TEC analy-
sis can serve as a valuable predictive factor, either as an
alternative or combined with morphological assessments.

Bargellini et al. *

examined the hemodynamic charac-
teristics of persistent type II endoleaks using ultrasound,
identifying longer washout times of the EC (=520 sec-
onds) as a key risk factor for aneurysm enlargement.
Similarly, Demehri et al. # found that persistent type II
endoleaks detectable only in the delayed phase of con-
trast-enhanced CT scans were linked to an increased risk
of aneurysm enlargement. These findings are consistent
with the hemodynamic subtypes identified in our study,

particularly type II-2 and type II-3, suggesting that TEC

can provide valuable predictive insights into aneurysm

behavior.

Additionally, Katahashi et al. * used 4D-flow MRI to
differentiate between persistent and transient vessels,
emphasizing the role of blood flow as a risk factor. Our
findings suggest that type II-1 and type II-2 subtypes are
likely to correspond to persistent vessels, while type II-3
is associated with stable or shrinking aneurysms. Unlike
earlier reports focusing on isolated evaluations of EC or
feeder/drainer dynamics, our comprehensive hemody-
namic assessment offers a more nuanced understanding,
distinguishing type II-2, associated with aneurysm en-
largement, from type II-1 and type II-3, where the aneu-
rysm remains stable or shrinks (Fig 9). TEC parameters
demonstrate significant potential for assessing aneurysm
dynamics. Notably, the 80% enhancement duration, with
a cutoff of 16.9 seconds, showed a sensitivity of 87% and
specificity of 80%, indicating a balanced and reliable
predictive capacity. These results are noteworthy when
compared to those of previous studies. For example,
Katahashi et al. * reported that 4D-flow MRI achieved a
sensitivity of 85.7% and specificity of 76.2% for predicting
aneurysm sac enlargement, underlining its potential for
early detection. Similarly, Bargellini et al. *” demonstrat-
ed that contrast-enhanced ultrasound achieved a specific-
ity of 100% for identifying non-enlarging abdominal aortic
aneurysms, though its sensitivity of 62.5% may limit its
effectiveness in detecting all cases of aneurysm expan-

sion.

T4 vol60, 2026
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Fig 9 Subtype classification of persistent type Il endoleaks in clinical practice based on hemodynamic

characteristics

In a clinical setting, subtype classification based on
time-enhanced curves obtained from 4D-CT identified
three patterns. Type II-2 exhibited an increase in aneu-

rysm diameter during follow-up.

Although TEC measurements for feeders and the aorta
may vary depending on ROI placement, small shifts in
ROI position are unlikely to cause substantial TEC vari-
ations, given that contrast agent administration in 4D-
CT is intravenous and imaging intervals are not closely

spaced.

Harms *? reported the utility of Time-intensity curves
(TIC) analysis using contrast-enhanced MRI for distin-
guishing malignant from benign lesions in breast cancer.
Since TIC analysis can yield different results depending
on ROI placement, it is recommended to use the pattern
suggesting malignancy among multiple ROI placements.
Similarly, type II-2, where contrast enhancement within
the EC is gradual and prolonged, was associated with
aneurysm enlargement in this study. When contrast
enhancement is prolonged in this manner, blood flow
stagnation within the EC is suggested. This stagnant flow
likely results in prolonged retention of the contrast agent

within the EC, leading to slower contrast washout and
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an extended enhancement duration. Specifically, in the
enlarged group, the upslope of the Time-Enhanced Curve
(TEC) was significantly lower (7.1 vs. 15 HU/second),
the washout slope was reduced (24 vs. 10 HU/second),
and the 80% enhancement duration was longer (225 vs.
8.2 seconds). These findings suggest that blood stagna-
tion within the EC slows the contrast agent flow, causing
a more gradual increase in contrast concentration and
prolonged enhancement. Consequently, blood flow stag-
nation within the EC may directly contribute to these
TEC parameter changes, reinforcing its association with
aneurysm enlargement. Therefore, setting the ROI at
the location within the EC where contrast delay occurs
most prominently may help improve the limitations of
ROI positioning, providing a more accurate assessment of

hemodynamic characteristics.

In the simulation, parameter changes did not affect
the equilibrium-phase CT number. Since the equilib-
rium-phase CT number depends on the administered
contrast medium volume and extracellular fluid volume,
it is unlikely to be influenced by blood flow. Additionally,
because the blood volume of the EC is negligible com-
pared to the overall extracellular fluid volume, minor
changes in blood volume of the EC did not affect the

equilibrium-phase CT number.
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This simulation objectively assesses how the TEC pa-
rameters for the feeder and EC change with variations in
blood flow and blood volume of the EC. In other words, it
demonstrates that TEC patterns fluctuate based on the
extent of blood flow and blood volume of the EC.

The consistency of our simulation results with clinical
data supports the validity of pharmacokinetic simulations.
However, there was a discrepancy in the hemodynamic
subtype classification between simulations (four sub-
types) and clinical observations (three subtypes, with
type II-4 not observed). Type 114, characterized by a
high blood volume of the EC but minimal inflow, may be
challenging to visualize with 4D-CT due to low contrast
sensitivity in low-dose, high-noise imaging conditions. Ad-
ditionally, since the blood volume of the EC in the control
group used in this study was small, type 1I-4, character-
ized by a large blood volume of the EC and low inflow

rate, was not observed.

In clinical applications, hemodynamic subtype classifica-
tion was visually assessed using TEC shapes. Although
this approach provides practical utility, a more objective
method using TEC parameters is desirable. Significant
differences in TEC parameters between the enlarged and
stable groups suggest that evaluating these parameters
could help better understand the hemodynamic features

of type II endoleaks.

According to Laplace's law, wall tension increases with
a larger radius and more significant pressure differences
(Equation 1):
Equation 1 Tec © Pgc * Rgce
P is pressure, R is radius, and T is wall tension; we de-

note the parameters for scenarios involving the EC with
subscripts EC (Pgc, Rec, Tec).

Therefore, an increase in blood volume, which reflects
an increase in EC diameter within the EC, may lead
to higher wall tension within the EC. As a result, wall
tension is likely higher in patients classified as type II-2,
where the blood volume of the EC is relatively large com-
pared to the inflow. Our observation that the hemody-
namic subtype in the enlarged group was predominantly
type II-2 (100%, 14/14 patients) supports this. Previous

studies have reported a positive correlation between the

volume or diameter of the EC and aneurysm enlarge-
ment » %, However, analyses based solely on the abso-

lute EC volume have limitations, and the relative balance

%

between EC volume and inflow may be more relevant

to aneurysm enlargement. The Type II-2 classification,

x

particularly, is characterized by a relatively high EC

volume compared to inflow rather than just a high abso-
lute EC volume. Therefore, even if the EC blood volume

is relatively small, it can still be classified as Type II-2 if

. . . . . IR
the inflow is proportionally lower. This may explain why ,‘jj
no direct correlation was observed between EC volume -

L

alone and aneurysm enlargement. Additionally, Dias et al.
) demonstrated that intra-sac pressure in the thrombus
was lower in type II endoleaks associated with shrinking
aneurysms than those that remained stable or enlarged.
This underscores the complex interplay between EC

pressure dynamics and aneurysm progression.

Lehmkuhl et al. ? highlighted the limitations of conven-
tional two-phase CT protocols in accurately evaluating
endoleaks and emphasized the utility of 4D-CT. In our
study, analyzing TEC obtained from 4D-CT enables
pre-emptive awareness of aneurysm enlargement during
routine surveillance without requiring additional tests.
Furthermore, if this method proves effective in predicting
aneurysm enlargement, it could influence clinical process-
es by enabling earlier intervention with additional treat-
ments and adjustments to follow-up intervals, particularly

in large-scale studies.

Observational Limitations and
Recommendations:

This study evaluates both persistent and non-persistent
type II endoleaks, which may impact the interpretation
of the findings. Additionally, being a retrospective, sin-
gle-center study with limited sample size and short-term
follow-up, the results should be interpreted cautiously.
Therefore, larger-scale studies with extended follow-up
periods are necessary to comprehensively evaluate aneu-
rysm enlargement.

Previous studies, such as those by Miiller-Wille et al. @,
emphasized the importance of complex IMA-LA type II
endoleaks and the maximum diameters of feeders and
drainers as solid indicators of aneurysm enlargement.
However, our simulation model primarily focuses on
pharmacokinetic and hemodynamic characteristics and

does not assess vascular diameters. Furthermore, since
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this study only assessed type II endoleaks with a sin-

gle feeder, hemodynamic characteristics might differ in
patients with multiple feeders. Doppler and contrast-en-
hanced ultrasounds are particularly effective in detecting
endoleaks, but Doppler ultrasound has a sensitivity of
only 62-77% compared to contrast-enhanced CT, lim-
iting its accuracy in clinical practice. As a result, con-
trast-enhanced CT is generally considered the standard
for endoleak evaluation due to its higher sensitivity *.
Contrast-enhanced ultrasound (CEUS) allows for the
assessment of endoleak spread within the aneurysm sac,
providing similar accuracy to contrast-enhanced CT,
with a sensitivity of 94% and specificity of 93% *®. While
CEUS can be an effective alternative in some patients, it
is essential to note that, like Doppler ultrasound, CEUS is
operator-dependent and may not be as widely available
or standardized as contrast-enhanced CT. Conversely,
4D-CTA, as used in this study, provides detailed temporal
hemodynamic information and may serve as a valuable
tool for future evaluations. However, concerns regarding
increased radiation dose and contrast medium usage
remain, particularly in elderly patients with EVAR. The
use of contrast medium should be minimized whenever
possible, particularly in EVAR patients, who are predom-
inantly elderly. Contrast medium usage poses a risk of
contrast-induced nephropathy *, which can lead to the
development of acute kidney injury. Therefore, careful
consideration is warranted regarding the use of contrast
medium in this population. However, the average volume
of contrast medium used in this study was less than 40
mL, significantly lower than that used in standard con-

trast protocols.

The TEC analysis used in this study requires capturing
the enhancement curve from the arrival of the contrast
medium in the aorta to its washout in the EC. While the
TBT method ensures reproducibility, changing imaging
protocols might affect TEC reproducibility. In addition,
our simulation model assumes constant blood volume
and uses a fixed compartmentalization, which may only
partially represent real-world hemodynamics. It is also
noteworthy that our method cannot consider variations
in cardiac output, which may influence arrival time of
contrast medium, time of peak enhancement, and peak

enhancement.

Moreover, the subtype classification of type II endoleaks

involves a subjective aspect, as it was determined based

T4 vol60, 2026

on TEC shape through consensus between two evalua-
tors. While apparent differences in TEC shapes and dis-
crepancies between the two evaluators were minimal, the
subjective nature of this classification should be acknowl-

edged as a limitation.

Conclusion

Mathematical simulations using pharmacokinetic anal-
ysis revealed the hemodynamic characteristics of type
1T endoleaks. Type 1I endoleaks were classified into four
subtypes based on the blood flow into the EC and the
blood volume of the EC. Understanding the hemodynam-
ics using TEC was shown to be a related to aneurysm
diameter enlargement.

Furthermore, 4D-CT is employed for type diagnosis of
endoleaks, and when type II endoleaks are identified, the
relationship between TEC and aneurysm diameter en-
largement becomes possible without additional imaging.
Prediction of aneurysm diameter enlargement using TEC

could be valuable in deciding on additional treatments.
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. PLT 41X 10°uL & /MR T b 520 720 F 72, LD

348U/L$B X UFCK 625U/LD ERF 38072 (£1),

=1 IfiL 5
SepErsmkiez |WBC 9600 /uL

Ne 884 %

Ly 64 %

Mo 48 %

RBC 465 HH/uL
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PLT 41 x10%3/uL

[ 2
AST 57 U/L BUN 22  mg/dL
ALT 36 U/L CRE 066 mg/dL
LD 348 U/L eGFR 91  mL/min/1.73nf
ALP 113 U/L GLU 163  mg/dL
TP 7.7 g/dL CRP  9.03 mg/dL
ALB 37 g/dL Na 135 mmol/L
TB 1.8 mg/dL K 38 mmol/L
CK 625 U/L cl 102 mmol/L
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LD 323 U/L eGFR 58  mL/min/173m
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CK 465 U/L Cl 103 mmol/L
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TB 06 mg/dL Cl 105  mmol/L
CK 56 U/L

B R
DYV A ~— 35  ug/mL
(A

B AR R CIHERTEIE % 3850 72 72 0 B RS 11T L 720
BE R L e B T, & H13324mg/dL & ERE RO
72hs, Mo ERAIEED oo FHH A VIREE D
L7225, Wb BEETh - 72,

[BHERCT - At HEALC TH ]
SHERCTHA Tid. MR, FiMA S EREIZ 2T T



WEHEME L & — HPB FEE il

LA AR & fR 720 — T RO Bl
CTTIIH & 2 BB IR T REO = 2 o 72,
[SEEEMRI]
BEHEIMRITIE, BMEe s & OV IR R 12 A A R R
T2EE 5% o, A/NNEER mEmEEZE, argEsE,
BHTHZE, HRIAMEICFLAIRCEE S %2 2D 72,
(1]
FATRPEDOTE Y — FBLOKHEBRELD, Y1V A
P 2 ° ADEM, & 72 F g0 IF MBI T3 & % A3k
HFEVERNE % SR RIS BT s
NS
Heintry — ABBEOE 1R X ) EBHNORIERF
fEASR < . WHEEFLEE RO 727200, A7 a4 F/9L A
WEFAT o720 720 TA VAR EO TR AL TT
o uENO¥LE R o7, 0%, BNERE SR RIEIC
PEVIRER R ME 128 ) KBNS, ANLIPREmE 2L
7oo F/z. FERZ, IMEET Z2BOFEROFG 2 E L
7oo EEZWE LT, ADEM, HOREWEEZ SV,
MR O EIG & % 2 S N2 AMRILT O 72 HidT i &
HWr L, IVIgoBINGEHEZIT- 72 &2k, ME
GE LTz, IViglddik & L, I % s L7z,
EEmHAICL, 20 B &7 MIEHMIT L7z 7%
HOBEEBCT Cld. JR#iZe < b BT H ML & BT IR % 520
TR PR C R RS AR & BR 0 720 720 T
W FHEBEOFZ 207, 58 H . MHRRYPT
FLEEEE < BEERCTHT LA I P A AL & B8 Tl pe Ik
TUIATT R & & 2 S, MR F RIS T LW
EEZ BN TRV EERE L HE#E O EDNAR
DIt E o7z HIWHIIIREE NIV R ADNADE
WAMERL, 770V 28T L Lz, 6125 H
VZHEAT L 72 MRS CHFEREE R 0 22 LA D 4 4
Y —OFF, IL6DEWL L7 % B2 51395 H 12K
WA TP . ABRTIE, MEREIR O T % 380§,
fiis BUARRBR Tl 7 THE T TORS O R AR L
MIE L SN BIKEETH B 2 & #FEE L 720 IMFE T s
DO FF—E %0 ) 2FEMTHEI L, T2, TLAK
NI D EERPEOEENH D, THREIRAOEELE
ELZWEDOELES /2700, Bl la—T414 1+ —F—&
DEFREAT I BN L o7 F 72 B L 72 EHHMRI
T3, ASLTHEZBFNOMILIEI. SWITHMIAM 3Rk
B, BEE. /NINIZ 2383 B IRME B % 3 72, FLAIR
WRCld. MRS - PR ESRES T 2L
TBY., L# % RE R SE 2 R T AT 2 072,
INFE CTOMRIFT B & ORRRAEE. #5129 H I MEfT S
N7 MEMRATHT R EREIICERT L &, BASET
3Tl D B 0SB EEIEIERRAEATE 2 S Nz, 516K H
2. TFRBEIHHIE T IRERE AL B 3 % R my 2 ki & 15
T 1 B H OFRIBIEH 52 % JiAT L 720 UEEHRR AL

MIEER B & OB R EMEERM O 2 212 THETT
L7z HMIIEHI I B BiRSICiE L. ot
BNIFES L a2 &, BHIOZEDP I T & & MR
L7z B MM TH D 2 L. ABRTEEH K%
FEFLL 720 R\ T, JCSII — 300 & R CREFL O HOk
BLUOBEEX#HEL 720 RO TINBKE O TOHEEZ
FERE L miRICHZEMPROE R ZFERT 572012, M
W7 A & %47- 720 PaCo2 60.1mmHg & . 60mmHgLl T
HHT LX), EMPIREEZER L. 5 1 mEAMNsEH
EXHT Lizo BEITRAIC, % 2 BIFEMIEH E % i
Tl 1AE & FAFEOFIETHAT L7z, Bk, Mss et
MaAE, JERER 7 A M CHEMHMEIRETH 5 2 & &R
L. 582 MM B TR 2 b - CIETHERR E L
770 BRFEHIER D BB X USRS HEICE L T,
BB R 2 B BIE: 2 K L 720 51999 H 12
e T ATz OV TEEN MR G S o9 - —
LDIE RSB A O JRiE S, SRR A2 1T - 72
By FNBIG L %0 5720 BHILEFARER OV & 1 7
AT, il FPlE. R, B O ME L2 S A
NER S FERSEAIH S 720 EOBEMIBIE L FAET
EL7e FRHMOMEND - /2720, HMITL, &
BEOFIEEL &R o72,

ER
MHPE & S ) BIRREIE, ERIFRAWE L. Mgz &t
SR OFERED AT ML T BB S 72 RETH 5, 9
JEA & L Cid, s X 2 BEERRME R b i afn <o i 5 28 &
Vo INIMEREN S B o 5, 7 LD H EHREEEIZ O
W, REETH L L. OB L FE. o
WO, B, ARFFROWEOSHEEZ, 240 L0
HEECTEM L. F—HB X 0% 0 H OIEH E T~
CTOWEHE N SN AL LS NG, £ LTEH
T HOHEKR TR 2 & o TR & % 5, 9 e
BB ORI LT B FR s Fud ik 4 (e < b
0. 5 EEEORE TSR IR R RS TH o 72,
—H T, ZEOANOI005 AH 72 ) Ozt L <.
HARIZRCR R 7 2 7 #E & <, A10075 A7z )
DIRFE - LI FF =234 vl v 2HUIRD S 5. 7 il
T ORI E 2 70t A L ERICHAT S =50
LT, L S BIRREZ 7B E A 4412% T
LR L. FEBRIZHIE L SN ) DAIREBOZWIFEME S v
72bDF, Z0H)HLOIBMEICEET), 5T, Kk
BRI T A E R Rt S - b ik, 20 H B o
F82% I EFE o TWwd, £ LT, EBICHHREMLICES
2D, FOHILOMI%TH 2. ThobnZ &b,
JHFE & 42 T L 72 BB D% LD HIRI S T b T
59 o, RECESHEMOBERMASITbN Tl n
WRELEDSH B 2 EDEZ SN, T XD HBIROE R &

T4 vol60, 2026

53

%

x




EE IR > & — AR TRSEHIE S & OIRAARIZE - 72—

LCiE, EFREEEIN LT, BB HER I 28T
RIBHIR AT IR ENT VR VI RELEZ S5ND
fi, ISR OB 2 3R T 5 2 & IR B
EOoTIIREREHIZZ > TOLURENEZ SN, ¥
EEMICZD L) RERDVD 5 —H T REFMIIB VT,
DT & ) RADIEZHEM OB R H ) . TFEDL RADFA
YrBEBE LW E Vo HELREER R o728, £
LTCARNOBEREE >, RELHFELII 2 =7 —
avisknizZ b, SHIIBHMICKEL., #boAY v
TOIE ST, AR T TR S — e 2
D i s & 2 A EINIE I E B & DR AR
WCEDICHFEG LI EZ 2, MBI L TE, &%
BRICHZW O RE )T, BETLIENLENL,

TGRE

LEETHIO TORIEHE DS & VIS E > 72 —Bl %
Wi U7z MsEHE b X DA s, Eeen - fmBthy -
BRI % & A 72RO THHE. 20D B Tl 2 R T
Hbo TOFEATIIIBIFRS WAL BE @ L, AHE B
WCEOCHIEZRII 2 =r =2 a YL EARTRTH %,

BEMDOEE L RENT N F—TRANBIVEDIH
BROERIZL L) ELHE L BT E 9

BESCOERIE. A 7 SRR S (20265, 1
B ICTHRELL,

BEHER

1) HARBESRBME A v b7 — 27, "Bt air. 2024,
www.jotnw.or.jp (2026-02-21)

2) HARBHRBA A v b7 — 27, “HROMEFEME.
2024, www jotnw.or.jp (2026-02-21)

3) Kerry W Bowman,Shawn A Richard,Culture brain
death,and transplantation,Prog Transplant,2003
Sep;13;211-5

4) Takaki Y,Asai T, Tasaki A et al.In-hospital systems
for organ donation after brain death on Japan—ad-
vancing brain-dead oran donation systems in Japan
— Fujita Medical Journal,2026;volumel2 Issue 1

5) Aikawa A,Comparsion of organ transplantation
between Japan and overseas countries-regarding
new law of organ donation and transplantation,Nihon
Rinsho,2010;68;2186-94

6) HHZEA, WHLER, BEALII». ERIEHE
= a2 7 W2024, HEWERS2025. 32, 2-3

7) HAEMZEMA v b7 — 7 iR icownTr, 2024
www.jotnw.or.jp (2026-02-17)

8) IEEFEE . TEFFEHAT K OBURIZDOWT, SET71RE
R E 4. 2025.2.26

T4 vol60, 2026

9) WIRAEF]. FRMIER 2 SMIET - M 1L PR R 1t
2B 2 EHR OIS 058, JEA S ER kg
BT — & N A

10) BilEEE, FLAHE, FH—MRIE2, EPEIZBIT 5
AR FERE DRI EE il & AR DM, H ARk
ERIREFR RSB - BAEFREGFS2017, 15



AR R R FHER S

H A 75 TR S
BRI L Tud s b



2

ElFd

—

=]
AL

EZor!

= el
— Y TORYBEHAESED

[EE Rkt Bl

T—

H

3

ANT5—2 2y TORY A EEHED

Hivy

WEEUNEY
DN F—arbrsy—

7Y

Rl

A

R = AV

Blrs0U=—hiLoo—o0> 7
DEX Y $HA & 512 D

HEEU/NE Y

—

[

>

RIREE D

f

(=]

BlEfF BEFFRELE THRE
AR

P E TER LT,

UneyYTF—arverg—

1T C®IC

ZHS S
Lo =
ERVR U
Junian 1S
LU iR
WY S
ORI AN
o K
Ko K
MM 8
%%n_.ﬂ l\b o
LS b
KNED =
W 5
WK P
RMEE O
i
i &KW
PR NG
oymmp M
BRI = -

WG . UK
KO (K
VEE D0
{5 ER

DO W

o 2

=)

M)
H©
RIS
K4

D

$04E)
DK
AN
[FASS
N
\\/|)

—

‘y VA
NS

| 5

INEE
AN

2
= L

R |
N
TN N
QD DN
LHOD
EIRS
dreiE

EiES

WEEINE)F—Sarbry—2BIF52Y

RAHER TR

T4 vol60, 2026

56



INEYF—varbryy— BIEE BSRSGE BH OAE

JUZANT T =02y T e

VAT L A RT—PERBLIEESNED
[BESRIM TS 2L Y bRy K A FOI55 52

BRRHB A7 ) HILT—7 TCEBRTLIHIEVHIER

HERE
1.IEBMEBEIN-mnssossisars, o - LTS,
2. RHBTEBEI —svmas) »ocE@rsme) ~

S Ak PRI R 2

o

= oI ERUESi

UNEURZ Y7
(CE)

BFeLTY
NEVIZSH

AR HY7E 2B

KERBUFFIFERRESR F—LR—J LYK

T4 vol60, 2026 57



WMEENNE) F—2 a3 by =BV ANT T—2 2y TORY A& SHOME

LT Nt R —TOERKRERFE

NBEELT= v b BFaz1=v b BT = b
B N
5 R Ry 7 DEBER % OEIEFE - hERTE B
T XBRBRORY ARED, REYy TENENDEFRFIHENS
e EREOETEMBELICCL EGIHH S < &2 - HRBEHEK
T >RFOHTRENED >HBOBENTES, WMERICEF OV

FEY -1 (Frvoo—b] R
PREOETETEORE PUELETTABORIR

4
< 3
BE
[E3
=]
g
x

ol

~

SHMEERE D Y AN TOAEAR X F LT

COQ O@-O I

ARETETER L TOEENT 2 2 & AKY)
Ry FOLENTEETEZ2L5ICKETSE L

) R BT & Bk
v BERTIBERTRIRD ?
— BB ECIRRER & EREARE
BIREH, BERETERET S
%
vV IIL— MNEDOERIT?
—IRE IRELGBWE D BERY
>3 %
vV ZDRFDIRREIX ?
—JERIZAE LD, REND KR
(ZAAHILTERAX )

58 IFA vol60, 2026



INEYTF—vareryy— EIEE B BHORE

[=z [ &nm ET
Y — L DVERR i A ] )
ST FRAR . — N EE
1B OfEEIEE S mmvmrosa e T EEE
e i i il =R 2 I Y )
E
A) REE - ? ”””””””””””””””””””””””””” E D REME -
B RERIET Tt T T RCTERTPERTY FEEREEEPERPREEES B = [ R
C B 0F - fHEE =
D) EERR T’jj}bT%‘iﬁ """"""""""""
Bl M BH DU e E R e T R RTrr T I I (I N
BER : 5
i B S e D e
BAICE LT DE = - BEEA
womewe  [saar ITBIDRFIN o
Wi DIER a0 1 N
) BB [=f========s===e=adrocsssescccasaqtaasaasanasaaa= i
B
B; ;;Q}b C_ """"" ; "; """"" ; """"""" ; """" ) CEDE - WEs
c = o maLan oo oLl
D) M FRITE LFE T7'f'ng}b')t/(x/'l§' © M””‘ e g
(EE o | =k scsscaacaccacaadbocaacaacazcscaadbacaacazcszaccas © mA LT e IR
E) #:E I R AN AR H N P P et R IR ﬁE
e e g E
BN . e —— < =3
UANEVNANTDEICHILT ’Ca)"ﬁ w B e ‘ """""" l """"""""""" =
N N S N . g s
INEEPERRIZ Ny R A RTOBED s i DIFEENORME %
RRZMHRT D ENEE _

ol

EROER T *

RDRRy 7FF vy oEh
TAB%EZD EICERE % EE

EBEICFzv I URMEFS
EERNRICAR Yy 7HF vy
10 DEEIRE B B N
[TE A | E E
8 mE- W o R SBRGRRRCEETTED SEFEEETEEEPEEEETE (RLEPLREEEEPEEE
B EBEET irt ,,,,,,,,,,,,,,,, E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o @k e |C | F
D) BRUR [p [T
Y U R o . _
F) BEF i 7777777777777777777777777777777777777777777777777 %@@fﬁ{{%b\? TV I ETT
F (=2 3 DR Nl AV

EES

EEOETE —o—Bick > 1=b

SV ot EEELL

T4 vol60, 2026 59



WMEENNE) F—2 a3 by =BV ANT T—2 2y TORY A& SHOME

Fry 7 UXMIFTHOX B

(TEBAA LN S WHES DAL, |
[FHEBEEA O e < (YT MOEEAERF - BRI, YISV
((1=v MEICIREER 2% L= FA VL OTH, | )
Jﬁ%ﬁﬁ@%#mﬁﬁ%@ﬁbfb%#ﬁ%ﬁTg@bj

~

D4
¥ [TEEARIEDD B, EDLS ICHRTZ5LLDADDSEL, ]
= [EITRREIETE BRI, DAY PTH 7B ]

%
= [RIBICA L ERRREB DR Y H TAERRDHD Z L2 EB S, |
ES
)3%
%

e = fRRR

FrvoURORR |
et SHEEE S F Ty & Y — b ORE - REL

...................................................................................................................................

ISERNBEAH BN, RREy 7ICieH | F

LTy YR MTHA-STIBELETED
AEHNEROLNTND L DIRAREBOEIRZ Y TERIT D

...................................................................................................................................

%Zﬁv7®%§tﬁ¢éxﬁyzﬁ§ Ry 7ETHRBICEAT 2T 4 XAy
BELRLD g > arnBEERITS

ER s

VEURPTWIRIEAEZ 5
ST IVTU R NTGIXV MDA WEDOH BEEEREE
—SEBLEALHEMABEZFO-VWEBR B L) AEEDHLH

VIIANDHEBE 7 AT 5 L~DERE
S ABDOHEILY X7 ICKTE, BUIRKSA ENDAME K.
SEBHE L L THIERTOIFILT v 70i5% iR,

60 T4 vol60, 2026



v A




MOV — Y 3T REO®HH - #BRELD

T
>4
t
£

62

ITytA

WEEmBDIL—V %

T PEOEHHE - FEXY)

TOEE RS R - MAERERER K AR

T DOEFR - B RO ERSIIG AFER L i S
N7 MBFRME MBEIEAE] ICRBISNTVwIHE
i e L7z,
SN FRADITF A O ESICTHEMLL TS A EE
DR [WFERE] OHRICOWTHRS,
RE B OLEIZ L LA [IFEO T3 ER O
EZRHETROLVETZE2b0] (B8 1) & omi#
Holze TOFEIMHNTALZVEHET > EEZ T
720 #)54FHT. EHETHEEIRFTEEEE, —HoOBSOL
R ZICE VIR Ok OFR (AARREE) oo
=2 THWTWCO TR L TBE W EELH -T2
KETH Do
FE S EHFETRET - EEIEAPF IR E O
- ERICHETAMBEEL Y PIFETAR 26 HAM
JFE (& ) ABRE-ZF BGER 201845
Az, mEoERE T &% TR | 4120
BHSEDNT THUCHGERA S8k L. IS vz,
Wik, B LAD R WA 2 72720, AP
DERZLDTHAL &) 19604 (IBHI3SE) FIATRILG
SNz, [Fmekl 0 [T - 7] TR - PRl 2 EE
DO FEH WA HHE . DYEOER LA R L TS AR
B 7 B gETH B (2018, 5, 22 EHHRH)-
1. [ ER/NEFIRAE—3 - R TJ ©368-371HIZ:
WENTWD [IFEDOE] OFESCO—/NEH (EE2)
L ZoHAA CBF3) 2R T,

2., B [FEofl] o—/NMEoERBHRINTVwS
R LTRSS 5, !

Wm0l [RL, CORETABLIITOIEEIZ
5D DDAV, FAUL LA TFREREEOMIZOWT,
T % BIR L CHEBEDZER 2 B, TOBEBOMFIEIZ )%
AL ED T NS TH D,

MEEHTOL, ZRUCLoTHIE 4 <T L1272
D% HIZLT, ARPHIEDEIZAED L H 18T
2o ZOZERLEOUETH LT, INhHDLLEBE
FLTIELV ],

B2 (FEEE) Eo7. [Hoficiz b Lolb b
HYEFA, TOLDIZHLIZIZREDPLREEICLY, &K
AEFRST HIEERLETEICEONE, 52 FTI23E
WXFTRRIFEST, 252510 TRICETRITEN
o WBERIZEDFEBTICEZOREI/RENENH T &
IS, MEICLLIETET HITIZZDIEIVIE W
EV) ZEEMBEIZEN T, BTEDLVOIRZFDE

T4 vol60, 2026

EEWHIZL, UETHEI TRV DI ZOEZEWHIC
ENb, HEEOFOLOEESTETINIE. T LAE
WCRLb0ZAkd 2RO NE, S@mal o< L
EIIADICIE LAZH, ZZTEHEIGES ) Z &idhw
DTY Lo

W RIEE o [PHLOBRI T FICLTHEZIT-
TH, WHDOARDPEIZED L EHHED) LH 12k D
DL, MOEBIZL DL DD,

Db, B Ll o&F %@ LT [ROERF L a8
B L OEWOBIEEY (FH) 2k L72bDTH L,
MEBEAIZOWFICH ., [FEDOEZEEL. Thzlh
HBHE )] o TRLWEDERDOT, s,
EZFENIRENTZDOTH S o HIERDBEHT. EF:
HAIIBIT SN TR [FERE] (33 - ILEE. B
R, WIS T ATEEC [BADE] &
LCOICH F N, BIRGHERTINC IR L 7B S IDEO B A
E, B ZE AAROESHIRE % LB, B
JER L L 72 AMED L - VLT, L E G0 B35,
AAFRFH % AR LR E R, /BRI SR, ST
JWARARER, FAHRFORIGERRER (TR VBEAN)
FEaBENT M x#EL LB EEORL” OBITK
SRR LS 2 - BbNs,

T XY A DI REE, 750y - FTo—d, EAH
F Lo 5 KEMOHF TR b B L 72025 A RO BGHER
THolzLFliL T 5, RERANZE - MEBEIEAIL,
FBRVERLIFFEOR M 2 EAT 5 L3612, [1FE0
fli] 2 BORMAIZIBT. IEHERT CIERFOBREON02E L
THRENDTH 5,

IFEfELORREMD L RS, [HFAEofl] 2HES
NFEAD, IHEEL LTORKSICTHO TR L, #
DEBDJFEFI 72BN Th b,

RN L CTHC 72 WL E Z IS TREEHF L 1
ES



R

RKH

- U A AR R

B AL

1

e

JC

63

bellv BB $RHE hanieu viel o' K
ﬁkaﬂfW%mwwtf\%fﬂ%%%ﬁ\?ﬁﬁcﬁ%
o0 BrEgani Kofulino oy EaRoRue
mbh%oﬁmﬂ< %@%is,&w T:ﬁh:ﬁ %
2 ruﬁ%wmfa:%wnf¢owmw T PN
B ERI MR 0B B0 D Ao 00
Bolz dwudelv o RoMr onulslivio Ko
rwwwwwbiwﬁawmc%wwaﬁoi&ﬂnoﬁﬂm
Miv" BNV RIR YE0EC IO VR NE

A e R e 2 HO  Aven

SYRVELY BREERY Voo #eBokuco

® ) fft
P vol60, 2026 |

e

&3

a?ajﬁwwf;ﬁi O b E M DR
x@ﬂ@ //}m/ REH BhHHE DEHEK Bt
&, N 40 o) ¥ T ORBEBE ESSOE ERR |
X:P%n . RH BED REDE - SE
o ,vﬂ o o H
PSS "~k B R RE s e f
RS @f%1ﬁ b e g e , :
ZW T - K BERES BRER#EE R W
B B RC B 8 KK R N g |
o B SRR D s,
T e £ BRES $RNK




Mgl [EE | 2T Lz e

T
4
t
£

64

ITytA

R e A B

[EFE ] Bl7z? 220254E OFATRAREIC , I+ — &R
FL20 [EE] BlE LA,

FEERZRPHILRED 7 7 ¥ TlE AW T HY, B
PR ENDEFTLVENT A F A< IfTE L
COEELFE L, TBEo—MIcEFNAEARDOEA
HE DS O FUZROGA AR, K TH 5 FE O T
B EIRERIE L, e P CEEOE R BT T
CEVINETT, A=V —=3HHVDOTH > &\
I 3RHEASEB L E L72DS, BlCns BOhFitoE?
ZEEBWHLE L7,

ISP H12%EF CHABER A EH > TWE Lz, 1
DI &) HAEIE LA 7 H AR C, BRI RE
ZHEE VD ETOR L WA T L 720 RBZIOMIT 1358
E=CTIDOHIIRICTH ) WEIEET L7z EEA T UL
BELORIZE 5T, HEIHFEATW S ANTIEFD 2572
CEATHRLBEVALELTCWE L, [EE] TwH
L= ARMIEREE (BFEFTE %) T, M2t
AENFE GEHETES %) T3l MEOPCTHY O
AT AT, LT EAMEER R L SIREL E T,
CCAGBUICROEY O EEOIT T 5o Tt d”
LRI EEY vy EREEVWNON A d LWL
DT,

HAZERMOEAL L TETEEPRETT, MFITVIT
FHA, Tob B PHIETHKIMTL, TREE [ELA
NZ| LwvnETH, auau Ll nWEZERILETT,
BREEFT Y RTHRIBIILEL 2T, Brdod e &g
RELETET, ZIFOREETREMoTWT, EW
OMOZES & XIZHBIAZE LIBONINIAES 3, =
DZETROBFEND EFRCH ) T4 LALEY OIRY A
FOBEIZFRELS LAWEBLZ T A, #BEIZTES70T
TS, HABERTIELWIER$5 &, $XTIC
NGV ASLSHBICRZ T3, FME O F CEAMEAME
ETHERIALEST 20— 3H Y TIH. ThEETY
O RETAHY O 2H S 2BOFD R DD5 %Mo
T EDORALEFHRABLE L, E0 L) REAE
LTwehi v & 504 CHWHTZ O TEIEjIdE > T\»
FRADVEENRH 72O TR L. [HHE][KRI[=
FE (SAEEH)] Ty, [BRHE] ZEFTOARE
THi>TWwaIET, K] &7V EFMICHELZHREOE
BHTY,

ZLCHEFEZMZ 2B, HAERICHEKBL L9 &
Bo T FE 3o 1I6FHT < S WIS A O i B 74 RF20 5

T4 vol60, 2026

BRE [E=E] 28 TBWOELEZE

Wi Je=

EMESOBIC [BHE] 2T, =a—*—¥% =&
BOEFRAMERTONWTREZBITTCL o2k D
I35, BEARTT R, SRIZFTC TV n BN
REBTHNOLEEZ CnET, BEEZEHALTIUDE
BRPEOMBEICRZ AT, AL THE] 28TH
FXLYITLEFHBICRDFE L, BT RV
BOZTELZS v, MR T 2 [FFOPHFEZ 20D

o

HMEE

13 =FL(ZAEED)



EFREZEITADN TV LEHESALY FEYORET T 7y b

F EFEFEEICADNA TV EESALY
ezl FEYDOERT ST v b

BEEOLFRERIEDON L EHSADS, RERES LW WE W2 & F L, —8t—3h
TEISRAAENTZFEYVDTF 27y P TY,

LA e VORI S BB S BIHORE VBB E BT 25, [AF v 7072012 L
WP TEo T ZE 2722 ) T BELVWBREVOZDT T Yy ME, BE S ADmPWHEN
ERCBDITHIMHBTWE L7z,

WV T T vy ME, RUICEDE TV 222 E3, L5 oE#ZAD T, 2 22T
BETWZaFEd,

AfeH

{3
=]
on
i

7

IfA vol60, 2026 65



66 IFA vol60, 2026



RERREEM - RHAE - EpEH



W ITRSATRIE NMER R ER v~ 7 — A BEAPAERE [0 e

A I TR A PR B > % — ST A8
Erd [4FE] REZRESRERH

(B#Y)

814 HWITMVATEGE NMERIRE R L > & —if A g (DUF. [
NI Ev9o) DOEMIRIHEOHEEL ITEAOTREB KU
Mt & o3 E B E LT SRR SHERS [0 kR
B& (UT [RE&] Lw)o) 2iEL

(FE#%)

2% FTEAIL. ROESIBITLREL L > THEET 5,
(1) FlfE (FERDTEXLT %)

(2) Medical Link Office Director

(3) MEHBUMEL Y ¥ —F

(4) HEMENEILT H

(5) HAIMELEINT 25

(6) KEEHWENELT 2H

(7)

(8)

(9)

(10)

~

MR TR R E S 5%
BAERREAE NS 54
WM AT 5 5
INEY) BEREFERT 55
1) #BHRE
12 JRHERE
13y Zofll, ZEREVLELBOLH
2 ZREERWQ., AIfEE WEIELTLE) L35,
3 HIZBRIZ. RERMRATEE LT 5.

8
9

10

(RERUVFTIFE)
5535 WFAEREER MR I L (DT TR MRS 1 1§ 50)
2T B ERIEROE S ITITLNE LT 5,

1) 5

2) FEBIFRE

3) AR

4) v A% (WAE-BEEE, §F. S ORI, EEE .
BHE, A 9AML—Yary, WA VL, IFAEEORES
BT B R0E, bk & o0 2 S S s SV e 2 S itk

(
(
(
(

=
(5) #TMAATBGE NMEH IR SR & > & —if R 2 D 58
S

(6) ZDMEREPUELFRDIZH D
2 BARIERE. BCED B RS (4] fefBleic ko
CERE L. EAORELAD S b Z 1T 50
3 BREROTRIE, BNCED B EFHMEE [HFE] IBSEER
FHEHIIEOCETF R T RERTTORGLIET b,
4 RO A ZROEREFIIZEXTRET %0
5 SRR, BEAEEIZIMET 20, ZREOPGEIC L
DETIRBEEHEST LI ENTE S,

(£7%)
£4% ZERER. ZEATRE T L LI, KFORELH
5o
2 HIZBRIE. ZERZHEL. ZREEPAEOHEIZEE
HEZMITT %,
3 ZEUEZESICHF L. BEARICHETLEA, #EOK
B, RIERUERIMORREIZOWT, BREBR, B
i A OMERCETNIEFT T2 L) 18D 5,

68 T4 vol60, 2026

(5
5% ZEOMEMIZNAPSLREIONEITO LELT S,
L. FHEZR BT 2w

7272

2 GBS XD . BEICKRENA UGEIIEER IS/

%o MAREOMEHIE. BIEEOFREHME T 5.

(FAfERUBRIL)
£65% ZTESIE, ZEARPLELROLLEIHET 22
T&%,
2 ZFEKE. ZEOBYEOMFEE S > THILT 5o

(BEBR)

L’

BT FHREEHRIES, KOEFICBIT2HEEEIT) .

(
(2) ZERICLEZEROEMROIAIZHET S Lo
(3) MEEADFROMBN WL T 5 2 &
(4) ZESOFFFOMER, AR ORE TS &,
il
C OIE, FE28FE12H 1 H b RifTY %o
il
COEMII. FHMEEIH L HILHITT 50
il
COEMII. FHE5ETH 3P LHITT S0
il
COEMIT. FH6E1LH 1 HA ST 50

ML REZESRE

No| K4 R W K% | &
—
1 755 — RIEEE | BT
s S TS
2 \wgas| BOHIE ) oy ma
o B FABHIE |
3 ZZH (R A fi *
4| %R B | AARERE | pEEmMA
5| %A FE FEE | CEERHG
6| %A WA | A | BAEART
7] BR | leEEE | RREEE | MRS
. | mEERT e
8 ZH ME+t > % FEETE il R | K
- oo | FIBREONE | . .
9| TH | Mo G| S ER
= 3] EU%“EWT’#EE .
10 35 AR FEEE ) PS
- DANEYT = BN e s
n|omno | ST | BT | e e
12| %H aHE HE T
13| %A BHHB | AEERE | OB ko
(ZE¥ 13%) *EE MLHEE
ECIET wE | R A%




WHBATEE N IRER > & — A S Eas TRl BBl

M ITRCE A E B R ER Y & — TR
Exm [WFE] BRBEHAE

1. MM ATEGE N B R v 7 — A R 2 e i
(LUF. AR5E) I ZEH@wT (5., ERRE. Bk ), = v
A - a7 s (B - BEEE. 3R AR - HEm - 1A, EEE
M BE, AFAML—Y gy, FWA VML HAREORER
B9 B E0E, Ml & O T FERE T BIES E RS 7
E) BOELh 12712 L. FOMBEERNNE L RO IZNEN
HIULZDIRY T\,

(E&]

2. AREICHET 2 EARIE, EERERE Y 7 — i AEORE B
JULOBREBEZZEE LT Do L DEFHF IR ILEE
¥y —IFEEORKRE TR TS Lv,

[BEHERX]

3. HHH I, Microsofttt O Word TIEK T 5o JEASIZ AT,
TS B, AKIZAL ZHRTHY, 74+ ¥ MIMS
HEAZ 1281 » N CHIHT 5, ~R— VREIIREB0E X #2017
OREEX L L, fTHo@LES L= VHEMNT 5,

4. HHMXEHERT 256 AU ERE BT 2 EKT 5,
FHNIE, FKE R - PR - g - HEA (RIS
O —<3ffEd) - 5RELANOIEGEIC X D key words - e-mail 7
FLAZRERT 50 BEEIHI40057 A, 3 L < 1332200
wordsPAN & § %,

5. 774ME, FEHL ER. AU SELMOIATL212F &
Who TOBE, ALIZFHAITNEHEEZH L, LOFAL
TH<,

6. MXOESIE, FH HE. AL ZELHE &9 T10,000
FUNET 5,

7. BerdERETE A, BEEETEMZem, mL, gk %
T %, XHORIIER ZFA DN O FIT/NLTF LT
Lo BEEITIETHSE (1, 2-) v, AZKIEITELS
T IEEE TR B,

8. MEIZEHMHZLODAE L, FHBHCRPEEZ R TR
AT D, T2, BEBOZAST A FEZ0 T THEIZET,
B L FRI T, BRSO wR BRI F L O TRIHT
Do MFEDOFEZIIXL, M2, 1., K2 Z/HHT 5,

9. XHKIZEELZLDFIOMUNE T D, 72725 LBFIZZDRY
T\ OB, BN, BV E BH 35 HIELC
W, RLAFOFIHEFIE R LES % AN D, Wk
. B DAME T CTNCEER SN L BRI E IS .
FEDVIHUADOYE IEEEL T L. 44D LTl
DD 3% L et al”F X INRIRR Do FERIZDT

DOFNZHEL 5o
a. MRS
FE rdlo). FE, A, BITE B H (IR
L#DY)
b. HATE

Fwd WEEID. TIHLARORE, MEEH. EX.
W FEATH ¢ SEATA © FEATAE. SIUNE
10. ZWIRIZ2W T, BfTREOIEHLFHHTH 5 2 LARD
b7, 6 5H9F TOHEIL, TN OLHHITEDOILEMZ
HHEWT 2 2 L2k b5E8, BHZRINT 50

[Tvts - a54]
1L Zvtd - 3728 BBT 256, fERICEY 4 MV ERE
5,

12. CEIZ L B1ERDOEA. 7 — 7 (¥Microsofttl: ® Word TERL
T 5o BRI, 33T 5, HRIZAL ZHfETH
W, 74 ¥ MIMSHEAZ 105K A » b CHAT 5, =T
RETEIIA0T X ME3ATOME X L 5,

13, XEOESIEZ. 14 PVEBREWTI000FLINE T 5,

4. MEEZFATL2HEIEN L2 O0HE L, H550 LR
PUTHEA L Th <o MRICHILREED S H3id. Th
HIBEATRILPIHFAT o

15. W{EIC L A1EMOBE. BEOBEA A =I5 hbT—5
% Microsoftft O Word TIER %0 SIS EE DS 5 356
E. ZNOWRZTRLHIITHFAT S,

16. WEDOMEIIISHNE T %,

[E4ic L 3E5E]
17 Tyt A - I LIZO00TRELAD LRV A—AI12L 5
BiRE RO 5,

18. TytA - AT LOEFHEXLTORMERHLET DG, %
BOELIZOWTIIMEE BRER & >~ & — iR EE RS (4
A WEEEROREREFHROAPEERL, FHIITHE
HENBEWbDET D,

(1]

19. BRTEHRYXR Ty £ - 37 A %2MbT, MOFEFE
ERELZVDDIZRS . RO EVEHEILHITIZAT
Bk MEE B E SR > & — iR e AERE [0 ) W E
KVEE L. GO BRRE, e oEikid L EE X0
WEES D,

(751N —135#]

20. BEOZNHL, 41 =2 vV, FHETOIDE 2L, BEMA
DU ETRER M A I L Tld % 572 ve HRIZE L T,
FEBIHGE 7 & O RS SRS RRICBIT L BE
TIANY — I B (UM SRS F
1644 H 6 H) ] ##85F LITERMOGHEEEZ RS OK
BERLT L,

*http://www .jssoc.or.jp/aboutus/relatedinf/privacy.htm

(#1254 R DFR]

21, AFEIR B SN BFHLONEITER L RITL ) 5 EEILE,
AR £ OB ZBEREIIRT 2 L) 12kD 5, H
ZIFRICR L TR 7o qesE, KHFAED 5 0303% (885 W
i MROMHEZ &) (IR L 2TIE%R S 2w BN
FIZBD DY BRI SHRNE (%, Wi, ARIFEHE,
WoEz &, FEHMAGOFERE) 2Ll T 2,

[&FAE]
22, HARRIAER & L CHO M ATBOE AR R E R > 5 — 3R
BEEEAMERE [ MR R R A~ OB THRIZR S,

23. TR T A, BT 7 AV ERTHFIHEA L 72 KEDTT
7T—% (774 VENIZExcel. JPEGE72I1ZPNGZ &) % 1
DODTFNVFTIZFELDT, FRe7 FLRIZHEMNT 5,
kosei-henshu@koseikan.jp

[IBEETORN]

24, ECOFE L, MM ATEE NMEE L E S v v — i
RSMERE TifA4E ] MERBSTHRET b, BIEXET L0
d, BEELEZRDLIEDN DD, T, BEHROKEE. EH
ENETEZ MR AT LD H D,

T4 vol60, 2026

69



W MVATEE NGB R ER 2 > & — A RS T

70

ES

M ITRCE A E B R ER Y & — TR
Exm [WFE] BHREHR

m

MEHORRE T DM LD
AR AR T A ] MRS
LErdbnbk35,

13 ERIRERE Y 5 —

AP
HEAREBEEMOTFEDLL LA

. B ORBGE

(1) B RERRY >~ & — i AR R MRS [0 ) W%
(LT, ZRE& L)) 13— SN2 OAT 21T
SEDOLVWE L XZ AEm OB R L T#
Y 5o

(2) B SNARBE BRI, EHREEZFRT L2 L5k
%o

(3) ZASBEFEDTHRYE D o 726, - oTHELE
HICHAE - KT 50 @B B A IO The & 2
BOESTHDET B,

(4) FFF AT T 2HEZMITIS LT 5%\,

B&
I
TEAK

. BHROIE
(1) B IRMOFFM S — M2 D&M 21T o
(2) HFOHTHM TN EFHEDPH L, Gl — ~ &35

KT FANT7 7 ANVELERT 5o
(3) FFfis — M LIRMFHEE F LD TF AN T 74 V&,
TR7 FLAIENT 5,
kosei-henshu@koseikan.jp
(4) BefaBloe L AT & ZFHITARIBL > TS 2,
(5) AFtH 2 IFEE T,
(6) Aftd 1T HEMAROWM ., BEH. ARHIC»2DET,
EHRBICEROBER L LEREM T, EEIC. BAN.
BEIMIZHEET 5,
B BRE MBEERMARHE] L HE S hzmm
oW TIE, AR EET B A BIEERAFER
ENTHE, LT 2. [BIEERMAHRM] Li3FH I
L CEMABIEL R L. BIEERE EGE 8 SR
BT, FHILETEZ2REOb D LT S,
WMXOEFIMMIIZBR AP EREIKELAZE2S 1 7R
E3 %,
R AR L 72 & ZICEGRE DR A T 2o 1254,
ZEKFERE~EGRE S 2 BAL, WEZEHAHME
Ho 1 EBEICSLTTET 32 &9 IKET %,

Sl
hiing

%

<

. RROSCERANOBRE O E ST

(1) NGO E Q) HIL, (DEHIZIH->TTF Sh/t
R ORI A A, BEESDPCIHICE DS W TRET o
FERENL, BFEIT) HLIIOWT, RIEHOBAAMANC
o CMHRAIHEERIIARAIOWT N OHB Z24T 9 .
HEREHEO BANEIETRICE %,
a. &N ALEO ) FHE
a-1) &k aiEiomEE
FAME BA LA HE, BRLAZSEERLTEHO
WINPDFHTH D L,
BERIO HEOU R, 7% 550505 OIS
rEte,
B3 ISR OB TR CH 25, il s, B8
ICHED I TA B OB OT RO K & 72
LDOTHAHZ &,

(2

T4 vol60, 2026

SR RO EHE L Z BN FEOHH, LW
EHT L WIFZE RIS e i Ze 8% - S5 1R R o B
HEOIBLENBEIDOTHD T &,

HHM  Bom b, s WwidsEH b, S Rl
OHLEMEHEHRERETL2HOTHLZ L,

EHEME © L. WE. WIEFE. BRENEIESND
PEBLELDOTH-> T, WEVBHHITETDH
5Tk,

SERUEE  —EDEHED Y L ICFEIHTEED bV IEH Y%
B FERENIELNT, —EE b o TR
L7zbDTHET L,

b. FEiR#k, EBL O

b-1) wEOZLE  WEOBREENENTEY., @
HORBEE RN L,

b-2) EB - HEOHHEOZ LM - HIIIR LT
ThbHI L, F72. MBIIhLoTWDEI L,

b — 3) BEAEBIERIZE & XIS ¢ BEE O BERIFE IR 3
LAEDITEHLNMIL TSI &,

b-4) REOWBY S - mLOEFETHICEH LT
5Tk,

b —5) H&k - SHOMY) S 0 YE%5E T %Y % JHE
IEMEICHWTW S 2, BERATHICEENTY
b, /o M- RERFNELEYISEKBEL
TBYHAL L ORLELRTRO RN L,

b—6) XHEIHO®Y) S © WIS IR S, ¥
EEANORED T3 Tb Tnb 2 &,

b—7) BW¥ERENORILNE ¥R - WS - ik
ERRZDIZHO SN TWARWT &,

(2) ZH & Ol
a) RERIIEFBOMEZEA T, TNLTHOFwHLIZDOW
T TRA] AT [RRA] Wi o217 .

1) BHICT 234

(DDA S L THEEDOHLE LT, WA - £

FERIHIICET 22513 THE] L35, [

Wi MBEERARA] 2 &3,

MEIEZ RAHRA | OB & IMBIEEREASNRH & N7z i

T A L35,

) BT 256

(VOIS LT - NE - KRBOBIEZLEL T2

BE. TOZLERFHICIVEZICEE L, ok

A O T (AR PHEEL2VERY. b) OF

EHET o

) ARERHICT B854

TROLDEIAREMET 5,

() M) DR ES T, /EICE L 2 o,

) NE - BEPWOHKEEZ LT 51213, A5 TH
D, WANICEZELEZET LS00,

WD NEDVHFROWMLE L THS WL D,

=) Zofl, BEELMEICER LRV O, 2B, NRA
ETOGARFEIFOMHEEFTICHEL, F
FHIORE RTINS v, T2, BHOH = &
BT 572010, AFHBEHICBW T, ARAKZO
BRI DOV TIIE R L. (F1) Hlik
HERANOBRERT 2 Y



WA ATEE MR IR EF L > & — I MRS [ ] AFiseH

b) BAEZIUE VIBIE SN AR Sh-m, L
(A HIEZ AT o 72 A FEE IR E SO N 3%
. pmp DA FE IR B AT IR L TH 2 kAT
(A 21790
COREOFHHII LT OVWT e T 5,

Of) B - TR GRS DD FE R R T 5 b D,
() AR - BRSO L L LRV 0,

5. AHREROBEH

(1) BFHEB O T ., HHICERKIERBREEELIC
WY 5. ZO. FHli L OEFRENE (LT 53
SHE LT L) BEERATEEIEET b,

(2) BFEZEOEFZIZ, 7—FOEIC L EREFIEAKILL
TEBIRET 5o

(3) B F AR E Lo, YR LoBFEICZ
DEEEAIT 5o

ZHEOHEMRD [T TETEOHED [
DA, AR E LoESHEOBRISESREN®E LT,
ASCRICBRAR SN D &9 KT %o

6. BATHIEI & 2 IEIERCOFEHIR
(1) FEFHIE T 2T Mo MR, [ EZH kL,
AUNES B 72720, MIBRIEROHFE (B & T
HZWE) 2°d - 723813, ZRESOHENIC L) MM
RERFsHIEDTE S,

7. AR A R LT
(1) EFOM IR L ORI O EAG RN REN D 2 )

Gy BEBERER LI TCETLILNTED, B L

SCCIEEC LY SCES - HE S R L

P& BARRICEER L T, BREAICIRBT 5,

Wi L Cosh o 7ot ZAREGZASICHEY, B

HOMEOHEERATV, TOHERR L BHHEEEIE

T %o WEEX. ROVTINIZL 5,

a) BEH LV T2, OTEFEET)

b) BEH LI TE2HTT 5,

72720, REEMBEHSEB P OES KB TE 2
Grbka, FAIMIC, a) %5,

(3) B> THT ) B 2 £ T 25 E 0T Ram T, Fif
HLVZCORRKE o 72 ARHAEERO DL T2, 2
DFLNMBIEFEZ MR 72 HEZZOEHOFR L TR
¥ ERERLE LTI . o T BFEROZH
HIImMOBERIRESICHE L2 R & § 5,

(4) BEEHRLOBEFHE IR OKIEE & 3P0 H T 5,

(5) BHEH L COMIBRIE, RAOARMMMA LY, 37
ALRET %,

~

8. Tt
() B2OMEORIE 2 LI L T 55613 FA R, RUEIZE
BEMRIEL, ZoO#REZEXICHERET 2,
(2) HEFHICRLOEFE L LTS H 2 LIFRDLNZ
(3) FHR AT L % & AR RLOEMROIE — 1
WERET 5o

T4 vol60, 2026 71



W MATEE N R ER > & — AR SRS ThFE ] Foisisl

ESME 17 RERXER FHERE

B 1
N b
2 EERNCE L, [MZHA SN0 EZB IR T=0O»NHIL L TH D
HED | 2 (24
NEDRHFEEEZ A L T0D0 (2 57)
xS OMSE, 1, R EDIFE-o2 0 LTEY, MU bon®Ih T
HiE | (25)
PR EIR B BT LR & O ThH D0 (2 5)
e Hi, FiEICxT 2 HBERMFEAREA AL STV 50 (2 45)
W FH R A B EERE D LT DITAN R0 (2 5)
TERRD BN TV DHRER & B D56, Tha BT 2RISR ST D
EE (2 4)
WEOEBERLMONETEZOTEBERH L (2 7)
. FEmIZIFFERE R SEH SN T D0 (2 5)
FAHENIK LEmBi e b O TH D0 (2 1)
BIEDEFHIRIZTH L, ZOWRITHMAIER S Lo b i %472 b 0T
HoH (EHE: 28X 2)
ES e o B
BFHERSCCZS S LWERBL, HEMERA S TWD 2 (3 5)
RENERCEMTH DD (3 1)
B XA T J

B AEGERA [ J
[ IR Mo 30m
BN B 24 HULE
PR B 16 fionh 23 a1
EIER#ZERIR Al 13 D 15 A
FEERAR RA[ 212 R (7272 LERHZRD D)

72 T4 vol60, 2026




WHBATEE N IRER - > & — I A REas TiFE ] s

EFME F4E) EHMSHRSESR FHEESE Bt 2
A =¥
Z DIEBI ORI 2SI TR Y . B0 ZOEFIZES (B BCE L
N | JRAENZ 570 (345)
FdER, BEEARBEKRAT RN TR SN TWDED (345)
B | BETER (B, MER, ONEE, B L) BREALSTWD) (245
B | BEOTRE ERERMTEENTWD D (345)
A )
-~ BEEE 3 2 MATFE SR L BRIRPT AN Eed ST dhy (345)
P2
- W AR (BERZES OB K A2 &) NI TWDH (3 45)
L N . . N e
S IPADONE (Bh5-a, ME, WM L) BRI Tnsdh (3 5)
e | . e
. PImE A2 SRR RGEOBERIN TR SN TW S0y (3 45)
B GR SCICBIT 2 BN 2SN TWDH 0 (1 4)
e FEIIC BT 2 RRAORIL ((REEBHR O 2 &) B DD (3 5)
T R R FE AR, R, FEA~D A v — URER STV B (3
)
| I EavAl J

| O | |
W T S 30M
BN B 24 HULE
PR B 16 5innh 23 a1
EIER#ZERIR Al 13m0 D 15 A
FEERAR Rl 212 R (7272 LERHZRD D)

T4 vol60, 2026

73



W MATEE N R ER > & — AR SRS ThFE ] Foisisl

74

Ef (L] BARSES SEEE

Bl 3
N b
HE | R R &G ORER R SHMEIC R STV D (25)
HiE | BT 57 e —F KR FHMEOEESEUICERES TV D ) (3 /)
e ITo 2B FHADOFERN, B2 Tl < BN T — 2 UEC 2R
b)) L LTHRRINTWDD (4 4)
REZ OFRERDG LT DD KD) - KD ER D FRERANZ T STV D5 (3
Z5 | K)
BEH# 92 ATHIESCH A KT A > & DB STV D 0 (255)
fam | famlET — % (B OB T, EoM 8T HINTWD ) (345)
B —@Eorey —RNZEEELT | MFHECMOBIL THHE - JSHTE
DHEMF R (ReEZE : 3 HX2)
e | BEER (Fls, MR, A, B2 E) BEAIR TS (2 5)
IS ED LWERB, FAEMERA S TWD ) (35)
RENHRECEMRTH DD (2 1)
B iRCHA LT J

| O | |

[ IR M 30M

BN 24 HULE

PR B 16 i 23 5

EIER#ZERIR Al 13 D 15 A

FEERAR RA[ 212 sk (7272 LERHZRD D)

T4 vol60, 2026




WHBATEE N IRER - > & — I A REas TiFE ] s

EEME IiF4E) HERmXES HMEEE 1165 4
N =t
ME2TF—<L LTRELEZDOND, REZOTF—~%R0 EF7=0nnHI L ThH
HAY B (2 5)
T RPN BIL IR ONBRES N TWES D (2 45)
WFZe R0 DFRFEIC DWW TELE I N TV DD (2 45)
B | MRS TR FRBLUEBESIE (2 5)
AR XFENEUNZ AW SV, NEBFEZ BT T DD (2 5)
T\ BT A FR SO N NS S STV A Dy (2 40)
v | ABEOFAMDSR TSR TS (2 4)
T ke as Bk LI BRI O Th B (2 45)
T =D E EFE LT, RACHER EOSIT N2 S, L FnimE
BN ZYE 72D THDHH) (lEE : 35X 2)
i O RMSCSIENHREN., HEDONIBIIL U TEEBICRA LI IRFE L DT -
T R STV A S (28)
CICS IO LWEREL, HEEAEHA I TWHED (3 5)
RENTEHRCLEMRTHAD (35)
| I CEaYAl J
B EiER4s T J
| BEENi B/ 304
BIR B - 24 HLLE
IR B 164805 23 1
EIEZERIN "o 13 D 15 48
FEERIR AR 12 SRR (7277 LEREZ3RO 5)
A vol60, 2026

75



il o5 AL

&%

ba []]]]
cu

BEEAHMERE PR ] 219864 125E6T) L CAHETLFEZ MR H 2 L TEE L7
FBEEAITE, BIREAIZE, EHARINIZE, I AERE0) OIZ B Seamsoid (&
W) BHEEE 2 & OFEFI i 72 &40 b ZWAED O DIAGZ 7272 e TEE L2, [A
AR TRIDIFESEA A Ta T o 7 b | OFEMT — < 2 AT o LI EEE SR TOZREHRE
DHILEO VEELZERL T2 &F Lz, /oy A TRICHEREORKHBEGA 2 O I E A
DI — V2OV, WEIFERONEE=eA 2 0 3um [EE ] ofEICHOTIHSOH
REEFREIEIZOWTH T2 &5 F L

SREEHCTHHEICL E L TRELIZAFII R > Twd EBnEd, BHICHVFRL T2
SWVE L7-EBO®RM, BEREEOFK. MEICRITVIEWIREZBO®RKD ) 7L ) IF
WE L7z, BRIFHRCIISEDEE - BEZB L %52 TTA. AREHICAEZ DT, THEEZ RS
TETHZEDLDETHE>TWET L & )o

oM —

ExmsE §F 4 voleo, 2026

¥ 1T H SHHM8FTAITH
® 7T WHMITBEAN REREREtr 42— FEE

T840-8571 (AEMEBIIAFHR400%EH
TEL :0952-24-2171 (%) FAX:0952-29-9390

76 T4 vol60, 2026






Medical Journal K O S EI

075 98 37 17 Bk A
EBRRERETCII9-

bF £ 8

SAGA-KEN
MEDICAL CENTRE
KOSEIKAN




	好生　vol.60
	巻頭言
	Contents
	論　文
	【総説】
	総合臨床研究所　泉　秀樹
	総合臨床研究所　貞嶋　栄司

	【原著】
	消化器内科　冨永　直之　他
	麻酔科　三浦　大介　他
	心臓血管外科　大崎　隼　他
	検査部　吉田　剛士　他
	総合教育研修センター　原　瑞希　他

	【二次出版】
	Department of Radiology　Kota Mitsui　et. al.

	【事例報告】
	総合教育研修センター　坂井　耀一　他

	【症例報告】
	総合教育研修センター　中島　陽美　他
	総合教育研修センター　田中　康聖　他


	好生館医学会発表演題　年間テーマ「みんなで創る 
好生館カイゼンプロジェクト」
	リハビリテーションセンター　野田　昇吾

	エッセイ
	エッセイ
	元佐賀県立病院・好生館館長　太田　善郎
	医療安全管理部　内藤　光三

	作品紹介
	化学療法室に通われている患者さんより



	委員会設置要綱・投稿規定・査読要領
	編集委員会設置要綱
	投稿規定
	査読要領

	編 集 後 記



