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Dear Editor,

We read with interest the article by Moskalenko et al.
published in the 3 issue 2022 of Contemporary Oncolo-
gy [1] on prognostic factors for recurrence in patients with
surgically resected non-small cell lung cancer. We have
also been interested in postoperative survival of lung can-
cer patients [2, 3]. We have a few questions and would be
grateful if you could answer them. As the authors showed,
the TNM staging is the classification that determines the
prognhosis of resected patients in the first place, so it was
obvious that the T factor is a risk factor for recurrence [4].
But why is smoking a risk of recurrence after resection?
We would like to know the reasons. We do understand
the risk of new lung cancer, but how does smoking relate
1o lung cancer recurrence? It would be beneficial to know
how pathological findings were related to smoking and re-
currence. We would like to know what kind of biological
mechanism the authors assumed regarding the relation-
ship between smoking and recurrence. Figure 1in the arti-
cle by Moskalenko et al.[1), the recurrence was up to about
42 months after surgery, and the Kaplan-Meier curve after
that seemed to be plateau. Please let us know whether the
timing of recurrence differed between those with T factor
progress and those with smoking. The authors did not
provide detailed data on smoking. It would be beneficial
1o know the association between recurrence and informa-
tion such as smoking initiation age, smoking index, timing
of smoking cessation, timing of resection, and recurrence.
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Research Letters

Surgical treatment of pulmonary bullous diseases

Sir,

We read with interest, the article by Rastin et al. published
in the September-October 2022 issue of Lung India on
the results of the surgical treatment of pulmonary bleb
and bullous disease.'! We have also been interested in
the treatment of bullous diseases.”® After discussion of
treatment options, we also performed surgical resection
of two young patients with recurrently infected bullae.
We paid attention to indications for resection and
preoperative infection control but as a result there was
no recurrence. One of them had an uneventful 6 years
postoperatively, during which time she gave birth to
three children. With this background, we ask the authors
following the three questions. First, we would like to ask
about indications for surgical resection in bulla patients
with pneumonia. Especially in young patients, there is a
concern that resection might reduce respiratory function.
It is also necessary to pay attention to postoperative
infection control. Should recurrent episodes of infection or
hemoptysis be considered indications? Second, the authors
reported multiple bullae in 19 (27.1%) patients and those
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with pneumonia complications in 24 (34.3%) patients.
The authors emphasized the importance of intraoperative
complete drainage if the fluid retention within the bulla.
Please, let us know if there are any points that should
be especially noted as preoperative measures for such
patients. Third, it would be beneficial to know whether
there were any patients with recurrent development of
bullae after surgery. Please, let us know whether there
were any patients in particular have recurrences of infected
bullae.
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Flexor Pollicis Longus Tendon Rupture and Carpal
Tunnel Syndrome due to Scaphoid Nonunion
Advanced Collapse

A Case Report
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Abstract

Case: We report a case of flexor pollicis longus (FPL) tendon rupture and carpal tunnel syndrome due to scaphoid
nonunion advanced collapse deformity. Intraoperative findings showed disruption of the palmar joint capsule and a sharp
proximal bone fragment protruding into the carpal tunnel. Removal of this proximal fragment and tendon grafting were
performed. At the postoperative 2-year follow-up, the patient had no wrist pain, finger numbness, or restriction of thumb

motion.

Conclusion: Our results suggest that minimally invasive surgical procedures, such as proximal pole or osteophyte
resection, might be optimal choices for early rehabilitation after tendon repair in cases of FPL tendon rupture due to

asymptomatic scaphoid nonunion.

is known to cause radiocarpal or intracarpal joint oste-

oarthritis"’. Osteophytes formed because of osteoarthritis
are known to be risk factors for tendon rupture’. There have
been several reports of isolated flexor pollicis longus (FPL)
tendon rupture due to scaphoid nonunion"’. SNAC deformity is
also known as a factor affecting the development of carpal tunnel
syndrome (CTS)'. We present a rare case of FPL tendon rupture due
to scaphoid nonunion combined with CTS before tendon rupture.

The patient was informed that data concerning the case
would be submitted for publication, and he provided consent.

S caphoid nonunion advanced collapse (SNAC) deformity

Case Report

61-year-old man with a history of left scaphoid fracture, at

the age of 20 years, and CTS was treated conservatively
since the age of 40 years. Although asymptomatic scaphoid
nonunion was also noted when the patient was diagnosed with
CTS, no specific treatment was performed at the time. The
numbness in his left hand worsened a month before FPL
tendon rupture occurred. Active flexion of the left thumb
was suddenly lost when the patient attempted to open a

plastic bag with both hands. However, numbness in the left
hand decreased after this.

Active motion of the left thumb interphalangeal (IP)
joint was completely restricted compared with the right thumb
(0/70° in flexion, 20/20° in extension). The numbness in the
median nerve area, positive Tinel sign', and atrophy of the
abductor pollicis brevis muscle were observed. No wrist pain
was observed. Active range of motion of the left wrist was
slightly restricted only in flexion compared with the right wrist
(60/80° in flexion, 85/85° in extension, 80/80° in pronation,
and 85/85° in supination).

A SNAC wrist of Watson grade'""* stage IV was shown on
radiographs and computed tomography (Figs. 1 and 2). FPL
tendon rupture and unstable scaphoid nonunion site were
observed on ultrasonography. The nonunion site was widened
over 8 mm in wrist extension on ultrasonography. A delay in
distal latency of compound motor action potential of the
abductor pollicis brevis muscle was observed using the median
nerve conduction velocity test (left 8.4 ms and right 3.6 ms),
without detecting sensory nerve action potential in his left
index finger.

Disclosure: The Disclosure of Potential Conflicts of Interest forms are provided with the online version of the article (http://links.lww.com/JBJSCC/B934).
Keywords flexor pollicis longus tendon rupture; carpal tunnel syndrome; scaphoid nonunion; scaphoid nonunion advanced collapse deformity; tendon

graft
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Fig. 1
Plain radiographs before surgery.

Therefore, the patient was diagnosed with FPL tendon
rupture caused by SNAC wrist combined with CTS. Since no
pain or motion restriction of the wrist due to SNAC deformity
was observed before surgery, we opted to remove the proximal
pole of the scaphoid with carpal tunnel release and tendon
grafting using the palmaris longus (PL) tendon. The operation
was performed 2 weeks after the tendon rupture occurred.

After open carpal tunnel release, we found volar articular
capsule rupture in accordance with the scaphoid nonunion site.
The FPL tendon was completely ruptured because of the
sharp volar osteophyte of the proximal pole of the scaphoid
nonunion. The osteophyte protruded into the carpal tunnel
because of the instability of the scaphoid proximal pole
during wrist extension. The proximal pole of the scaphoid

FLEXOR TENDON RUPTURE AND CARPAL TUNNEL SYNDROME DUE TO
SCAPHOID NONUNION

nonunion was resected, and the articular capsule was repaired by
suturing directly using Surgisorb 1 (BTRP36SV11H45, BEAR
Medic Corporation, Tokyo, JPN). The FPL tendon was repaired
with a PL tendon graft. Both proximal and distal ends of the
ruptured FPL were sutured by the interlacing technique without
suture knots in the carpal tunnel to avoid postoperative adhe-
sions (Fig. 3). The postoperative protocol included a thumb
spica cast for 2 weeks, followed by physical therapy to progres-
sively increase the thumb and wrist range of motion and
strength. The sensory disturbance, including numbness, of
the left hand completely healed within 3 months after surgery.
At the postoperative 2-year follow-up, thumb IP joint motion
was completely recovered (70° in flexion, 20° in extension).
However, wrist extension motion was slightly restricted (65°
in flexion, 40° in extension, 80° in pronation, and 85° in
supination) without wrist pain (Fig. 4). The patient-reported
outcomes were good (DASH score, 0; disability/symptom, 0;
work, and Hand20 score, 2). No progression of SLAC defor-
mity was observed until the final follow-up (Fig. 5).

Discussion

lthough there have been several reports of FPL tendon

rupture due to scaphoid nonunion, few cases of compli-
cated CTS have been reported. Graf and Dorn reported a case
of scaphoid pseudarthrosis leading to attrition rupture of the
FPL tendon, tenosynovitis, and hemorrhage into the carpal
tunnel, causing recurrent symptoms of acute CTS". However,
in our case, symptoms of CTS developed 20 years before the
FPL tendon rupture occurred. Moreover, these symptoms were
alleviated after the FPL tendon rupture. Dorsiflexion and pal-
mar protrusion of the lunate occur as dorsal intercalated seg-
ment instability (DISI) deformity progresses'. As the carpal
tunnel space is narrowed by palmar protrusion of the lunate,
the intracarpal tunnel pressure may increase with progression
of the DISI deformity. Intraoperative findings of our case
suggested that the sharp palmar edge of the proximal pole of

Fig. 2

Computed tomography image before surgery. Watson classification stage IV. C, capitate; H, hamate; L, lunate; S, scaphoid; Td, trapezoid; Tm, trapezium.
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Fig. 3

Intraoperative findings. Volar capsule and FPL tendon are ruptured at the nonunion site. Proximal pole of the scaphoid is resected. Tendon graft using PL
tendonis performed. *: ruptured site of volar capsule; DE, distal end; FCR, flexor carpi radialis; FPL, flexor pollicis longus; PE, proximal end; PL, palmaris

longus.

the scaphoid caused volar capsule rupture by a long-term
repetitive stress. Furthermore, the FPL tendon rupture
occurred because the area where the joint capsule rupture
overlapped with the sliding line of the FPL tendon. In
addition, relief of CTS symptoms was caused by shortening
the ruptured FPL tendon outside the carpal tunnel, which
might decrease intracarpal tunnel pressure.

Both ruptured tendon repair and scaphoid nonunion are
required for the treatment of SNAC wrists with FPL tendon
rupture. Tendon grafts®*", tendon transfer', primary suturing’,
and thumb interphalangeal joint arthrodesis*'” are surgical pro-
cedures for the treatment of FPL tendon rupture described in
previous reports. Proximal row carpectomy (PRC), intercarpal
arthrodesis (4-corner fusion), and wrist denervation are usually
performed for progressive SNAC deformity'?. However, there are
no cases of progressive SNAC deformity complicated with FPL
tendon rupture by 4-corner fusion. In addition, these previously
reported cases were usually treated by excision of the proximal
pole of the scaphoid® or osteophyte removal™*'. Early rehabili-
tation is important to prevent postoperative tendon adhesions
during the treatment of flexor tendon rupture. We selected
resection of the proximal pole of the scaphoid, which, in our
case, was the main factor affecting FPL tendon rupture, to
prevent recurrent flexor tendon or volar capsule rupture.
Since 4-corner fusion and PRC require relatively long post-
operative cast/splint immobilization of the wrist, delayed
rehabilitation due to wrist immobilization may limit thumb

motion due to adhesion after tendon repair. Our patient only
required 2 weeks of cast immobilization of the wrist and was
able to start the thumb motion exercise immediately after
surgery. Resection of the bone fragment alone may have
prevented postoperative tendon adhesions and resulted in
good functional recovery in our patient. Pierrart et al. also
reported the usefulness of a minimally invasive procedure,
such as only resection of the bone fragment or osteophyte
that caused the tendon rupture for asymptomatic scaphoid
nonunion, with minimal wrist motion restriction in patients
with FPL tendon rupture'’. Although careful follow-up is
necessary because of the potential risk of future symptoms
related to progression of the scaphoid nonunion, our results
suggest that bone fragment or osteophyte resection alone is
the optimal treatment option for cases of FPL tendon rup-
ture due to asymptomatic SNAC wrist.

There have been several reports of scaphoid nonunion
causing tendon rupture not only in FPL but also in second flexor
digitorum profundus'"*. We suggest that when FPL tendon rup-
ture occurs in the case of SNAC wrist, early resection of the bone
fragment or osteophyte and repair of the joint capsule are necessary
to prevent subsequent tendon rupture. If thumb IP joint arthrod-
esis without any treatment of scaphoid nonunion is selected as the
procedure for the treatment of FPL tendon rupture, thoroughly
examining the risk of other tendon ruptures is necessary.

In conclusion, our results suggest that minimally invasive
surgical procedures, such as proximal pole or osteophyte
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Fig. 4

Fig. 5
Fig. 4 Wrist and thumb active range of motion on the final follow-up at 2 years. Fig. 5 Plain radiographs on the final follow-up at 2 years.
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resection, might be optimal choices for early rehabilitation
after tendon repair in cases of FPL tendon rupture due to
asymptomatic scaphoid nonunion. However, long-term
follow-up is necessary because DISI deformity may prog-
ress, and symptoms may recur in the future. ®
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Abstract: Background: The present study investigated the relationships between the median nerve
cross-sectional area (CSA) and physical characteristics in patients with unilateral symptomatic carpal
tunnel syndrome (CTS). Methods: Height, weight, body mass index (BMI), disease duration, results
of electrodiagnostic testing (EDX), and median nerve CSA at the level of the wrist crease were
recorded in 81 patients with CTS who presented with symptoms on only one side. Correlation
coefficients between median nerve CSA and physical characteristics, disease duration, and results of
EDX were analyzed. Results: Median nerve CSA at the wrist crease (mm?) was significantly larger on
the symptomatic side (14.1 &£ 3.8) than on the asymptomatic side (11.5 & 2.9). Median nerve CSA
correlated with body weight (correlation coefficient = 0.39) and BMI (correlation coefficient = 0.44) on
the asymptomatic side, but not on the symptomatic side. These correlations were slightly stronger in
females (correlation coefficient = 0.46) than in males (correlation coefficient = 0.40). No correlations
between median nerve CSA and disease duration and the results of EDX were observed in both sides.
Conclusions: In patients with unilateral symptomatic CTS, median nerve CSA correlated with BMI
only on the asymptomatic side. The present results suggest that the relationship between median
nerve CSA and BMI in CTS is significant until symptom onset but may be masked by edema and
pseudoneuroma after its onset. A higher BMI is associated with a larger CSA of the median nerve,
which may be a risk factor for the development of CTS.

Keywords: carpal tunnel syndrome; cross-sectional area; physical characteristics; ultrasonography;
unilateral symptom

1. Introduction

Carpal tunnel syndrome (CTS) is caused by compression of the median nerve within the
carpal tunnel (CT) and is the most common entrapment neuropathy [1]. The general incidence
of CTS is estimated to be 0.2—4% [1-4]. Clinical symptoms, a physical examination, electrodi-
agnostic testing (EDX), and ultrasonography (US) are commonly combined to diagnose CTS
because of the lack of a consensus on a single diagnostic modality [5]. US was previously
reported to be as accurate as other reference standards, such as the 6-item CTS symptoms
scale (CTS-6) and EDX, with 91% sensitivity and 94% specificity [6-9]. The median nerve
cross-sectional area (CSA) at the CT is the most commonly used ultrasonographic parameter
for the diagnosis and severity evaluation of CTS [10-12]. In CTS, nerve compression results
in a localized circulatory disturbance with the collapse of the blood-nerve barrier increasing
endoneurial fluid pressure, with resultant nerve swelling and further impairments in local
blood flow [13].
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CTS has a bimodal distribution and is more common in women than in men, with
onsets after the ages of 40 and 70 years, respectively [14]. Although most cases of CTS
are idiopathic, it sometimes occurs secondary to a lesion in the CT, such as a ganglion,
tenosynovitis due to rheumatoid arthritis, dialysis amyloidosis, or pyogenic tendonitis.
Several risk factors of CTS such as diabetes mellitus, menopause, hypothyroidism, obesity,
arthritis, and pregnancy had been mentioned in previous research. Shiri et al. described
the relationships between hypothyroidism and CTS [15]. Padua et al. clearly does support
the relevance of pregnancy as a risk factor [16]. Pourmemari et al. suggested that both
Type 1 and Type 2 diabetes mellitus are risk factors for CTS [17]. Shiri et al. calculated
that being overweight increased the risk of carpal tunnel decompression by a factor of
1.5 [18]. Although various risk factors of CTS have been examined in the past, the factors
contributing to symptom onset in CTS remain unclear.

CT release is usually effective for CTS patient whose symptoms do not improve with
conservative therapy, but symptoms are not relieved to a satisfactory level in about 25%
of cases [19]. The recurrence rate after CT release is also reported in 57% about 2 years
later [20]. To explain the surgical failure, several pathogeneses of CTS have been proposed
in the past. Festen-Schrier and Amadio described the changes in subsynovial connective
tissue (SSCT) [21]. Vilensky et al. described the changes in vascular morphology [22].
Sunderland described the increasing intra-computed tomography pressure [23]. Jinrok
et al. described the changes in the nerves serving the epineurium and the median nerve
itself (neuropathy) [24]. Stecco et al. described that unbalanced tension of epimysial fasciae
can affect the paraneural sheath, limiting nerve displacement, and consequently this must
be included in carpal tunnel syndrome pathogenesis [25]. The question of whether there
is a relationship between physical characteristics and median nerve size in considering
mechanical factors such as SSCT remains unclear.

We previously examined the clinical relevance of US and EDX findings of the median
nerve in unilateral symptomatic CTS patients. Median nerve CSA at the wrist crease
level on US was significantly larger on the symptomatic side; the area under the curve
value was 0.74, and the cut-off value was 11.9 mm? [26]. Few studies have compared the
asymptomatic and symptomatic sides in the same CTS patients. We hypothesized that
physical characteristics, such as body mass index (BMI), contribute to the development of
CTS symptoms. Therefore, the present study investigated the relationships between median
nerve CSA on US and physical characteristics in unilateral symptomatic CTS patients and
the incidence of risk factors for CTS.

2. Materials and Methods

The protocol for the present study was reviewed and approved by our Institutional
Review Board (approval number T2020-0061). Informed consent was obtained from all
patients for inclusion in the present study.

The bilateral wrist joints of 81 unilateral symptomatic idiopathic CTS patients (162 wrists,
26 males, 55 females, 30-89 years, mean 65.9 years) were evaluated. Patients suspected of
having secondary CTS due to chronic kidney disease, thyroid disease, diabetes mellitus, and
rheumatoid arthritis were excluded from the analysis. Patients with a history of upper limb
surgery were also excluded.

CTS was diagnosed based on clinical symptoms and the findings of EDX and US as
previously described [26,27]. We defined unilateral symptomatic CTS as patients with
characteristic symptoms on one side of the hand and no symptoms on the other side.
A single experienced hand surgeon (YY) discriminated between the asymptomatic and
symptomatic sides based on an interview and clinical findings. Each patient’s physical
characteristics, namely, height, body weight, and BMI, disease duration, and the results
of EDX (the latencies of the compound muscle action potential (CMAP) and the sensory
nerve action potential (SNAP) were retrospectively recorded from medical records.

The EDX was performed using a standard electromyography system (Neuropack MEB-
2208, Nihon Kohden Co., Tokyo, Japan). All studies were performed by a clinical technician who
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was blinded to clinical symptoms. At the time of the EDX, room temperature was maintained at
27 °C. Among patients with cold hands, the hands were warmed to bring the skin temperature
closer to room temperature. In the motor conduction study, the CMAP of the abductor pollicis
brevis muscle was recorded. CMAP was induced by a stimulation 7-cm proximal to the
recording electrode. In the sensory conduction study, a stimulating electrode was placed at the
index finger, and a recording electrode was placed 14-cm proximal to the stimulating electrode.
The SNAP was recorded. The latencies of CMAP and SNAP were measured. The result of distal
latency of CMAP (ms) was divided into six categories, and the correlation was analyzed using
Spearman’s rank correlation coefficient as follows: under 40=1,4.1t06.0=2,6.1 to 8.0 =3,
8.1 to 10.0 =4, over 10.1 = 5, unmeasurable = 6. The result of sensory nerve conduction velocity
(m/s) was divided into four categories and the correlation was analyzed using Spearman’s rank
correlation coefficient as follows: over 40 =1, 20 t0 39.9 = 2, 0 to 19.9 = 3, unmeasurable = 4.

Median nerve CSA was measured using the following method: US was routinely per-
formed on patients with suspected CTS to differentiate abnormalities around the CT. During
the diagnostic process, median nerve CSA was measured at the wrist crease level (Figure 1).
Each patient was asked to sit and place their forearm on the table with the palmar side up. An
ultrasound scanner (Hi Vision Avius; Hitachi Aloka Medical, Ltd., Tokyo, Japan) equipped
with a linear array transducer was set to a depth of 20 mm. The frequency of the transducer
was 15 MHz. Cross-sectional ultrasonographic images of the CS were analyzed using Image]J
Software (National Institutes of Health, Bethesda, MD, USA). The median nerve was outlined,
and its area was calculated. US was performed by a single hand surgeon (YY) who is certified
as a specialist and instructor by the Japanese Society of Surgery of the Hand.

Figure 1. Ultrasound measurement of the median nerve CSA. (A) Unaffected side. (B) Affected side.
CSA was measured as the only parameter for the image analysis. Median nerve CSA was measured at
the wrist crease level. The median nerve was outlined (white dotted line), and its area was calculated.

Statistical analyses were performed using the methods described herein. Results are
expressed as the mean =+ standard deviation. Differences between the symptomatic and
asymptomatic sides and between the sexes were evaluated with Welch'’s t-test. Values of
p < 0.05 were considered to be significant. Pearson’s product-ratio correlation analysis was
used to measure correlation coefficients between median nerve CSA and height, weight,
BM], and disease duration on the symptomatic and asymptomatic sides. Spearman’s rank
correlation coefficient was used to measure correlation coefficients between median nerve
CSA and the results of NCS on the symptomatic and asymptomatic sides. According to
Cohen’s recommendation, an absolute value of correlation coefficient of 0.1 is classified as
small, an absolute value of 0.3 is classified as medium, and one of 0.5 is classified as large [28].
All analyses were performed using Bellcurve for Excel (version 2.14) and IBM SPSS statistics
(version 28.0.1.1).
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3. Results

Table 1 shows patient demographics. Height and body weight were significantly
larger in males than in females (p < 0.01). No significant differences were observed in age
or BMI by sex (p = 0.43 in age, and p = 0.75 in BMI).

Table 1. Patient demographics.

Age (Years Old) Height (cm) * Weight (kg) * BMI
Males 67.5+94 1659 £5.3 66.9 +12.9 242 +3.8
Females 64.0 +12.1 1532 £ 6.5 584 +10.3 249 +39
Total 65.3 +£11.3 157.6 + 8.6 61.3 +11.9 24.6 £3.8

* p < 0.05 between the sexes.

The average disease duration was 17.0 £ 27.9 (range 1 to 120) months.

Table 2 shows the results of EDX categorization. There were significant differences
between the symptomatic and asymptomatic side (p < 0.01). Both distal latency and sensory
nerve conduction velocity were significantly worth in symptomatic side.

Table 2. The results of EDX.

Category Symptomatic Side Asymptomatic Side
1 3 25
2 26 42
. 3 22 4
*
Distal latency 4 7 0
5 3 0
6 15 0
1 18 51
Sensory nerve 2 21 11
conduction velocity * 3 1 0
4 27 1

* p < 0.05 between symptomatic and asymptomatic side.

The median nerve CSA of the asymptomatic/symptomatic sides (mm?) were
11.2 £2.6/14.0 £+ 44 in males, 11.6 & 3.0/14.1 £ 3.6 in females, and 11.5 +2.9/14.1 + 3.8 in
total. Median nerve CSA was significantly larger on the symptomatic side than on the asymp-
tomatic side in all comparisons (male, female, and total, p < 0.01) (Figure 2). No significant
differences were noted between the sexes (p = 0.58 on the asymptomatic side, and p = 0.93 on
the symptomatic side).

(mm?2)
20 * * *

[l Asymptomatic side

15 I symptomatic side

10

Male Female Total

Figure 2. Median nerve CSA (mm?). CSA was significantly larger on the symptomatic side in both
males and females. * p < 0.05 between the sides.
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The relationships between height and CSA are shown in Figure 3. Correlation coeffi-
cients were 0.10 on the asymptomatic side and 0.09 on the symptomatic side. Height did
not correlate with CSA on either side.

A B
200 200
180 B 180 g S
160 --.4’:‘-37‘?{:'%'4:*':'-'?""'. 160 :.:SN@:,&:.. ...... .
T Mo . 5 . T “o —— .
S 120 S 120
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£ 100 y=0.2725x +154.81 £ 100 R2 = 0.0077
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0 5 10 15 20 0 5 10 15 20 2 30 35
CSA (mm2) CSA (mm?2)

Figure 3. Relationships between height and CSA. (A) Asymptomatic side. (B) Symptomatic side.

The relationships between body weight and CSA are shown in Figure 4. Correlation
coefficients were 0.39 on the asymptomatic side and 0.18 on the symptomatic side. Weight
medium correlated with CSA on the asymptomatic side only (p < 0.05).

140 140
y =1.8511x + 41.675 y =0.6345x + 53.987
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5 L0 3 0 5 100 I
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CSA (mm2) CSA (mm?2)

Figure 4. Relationships between weight and CSA. (A) Asymptomatic side. (B) Symptomatic side.

The relationships between BMI and CSA are shown in Figure 5. Correlation coefficients
were 0.44 on the asymptomatic side and 0.18 on the symptomatic side. On the asymptomatic
side, correlation coefficients between BMI and CSA by sex were 0.40 in males and 0.46 in
females. BMI medium correlated with CSA on the asymptomatic side in both sexes (p < 0.05);
slightly stronger in females than in males.
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Figure 5. Relationships between BMI and CSA. (A) Asymptomatic side. (B) Symptomatic side. (C) Male.
(D) Female.
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Correlation coefficients between median nerve CSA and disease duration were —0.14 on
the asymptomatic side and —0.08 on the symptomatic side. There was no correlation between
median nerve CSA and disease duration on both sides (p = 0.24 on the asymptomatic side and
p = 0.51 on the symptomatic side).

Correlation coefficients between median nerve CSA and distal latency of the EDX were
0.13 on the asymptomatic side and 0.08 on the symptomatic side. Correlation coefficients
between median nerve CSA and sensory nerve conduction velocity of the EDX were 0.19 on
the asymptomatic side and 0.15 on the symptomatic side. No correlations were observed
between median nerve CSA and the results of EDX on both side (p > 0.05).

4. Discussion

In the present study, median nerve CSA was significantly larger on the symptomatic
side. Furthermore, weight/BMI correlated with median nerve CSA on the asymptomatic
side. On the other hand, physical characteristics did not correlate with median nerve CSA
on the symptomatic side. No significant differences were observed in CSA between the
sexes even though physical characteristics significantly differed.

US on median nerve CSA have been compared between healthy controls and patients
with peripheral neuropathy. A systematic review reported a mean normative reference
value of 8.74 mm? for median nerve CSA at the CT entrance, which is approximately the
same site as the wrist crease assessed in the present study (n = 1863) [29]. Furthermore, the
systematic review found no correlation between age or sex and reported a value for median
nerve CSA at the CT inlet that appeared to be similar between each region. On the other
hand, individual and site-specific differences in median nerve CSA were not small. Among
studies measuring normal median nerve CSA at the CT inlet level, individual values widely
ranged between 7 and 10 mm? (lower and upper bounds of 95% CI, respectively) [29].
Nakamichi et al. measured the median nerve CSA of CTS patients at three different levels
(the distal edge of the flexor retinaculum, the hook of the hamate, and at the wrist crease)
and suggested that the median nerve had an hourglass-like shape [30]. Since there are
large individual differences in normal values and CSA values vary depending on the
measurement site, this study was validated by the difference in median nerve CSA between
the symptomatic and asymptomatic sides in unilateral symptomatic CTS patients. Although
median nerve CSA at the CT inlet significantly differed between the asymptomatic and
symptomatic sides in patients with unilateral symptomatic CTS, CSA on the asymptomatic
side (11.5 + 2.9 mm?) was also higher than normal values in previous studies. Different CSA
measuring methods in each study may have affected the data obtained; however, CTS often
occurs bilaterally, and the asymptomatic side may have also been affected by constriction at
the CT. The usefulness of CSA measurements in patients with unilateral symptomatic CTS
is that interventions at the time of symptom onset on one side may prevent the development
of symptoms on the asymptomatic side. To validate the usefulness of median nerve CSA
in unilateral symptomatic CTS patients in the future, it is necessary to define whether
the measured median nerve CSA is an enlarged condition for each individual because of
individual differences in median nerve CSA. Hobson-Webb et al. proposed a method to
quantify local nerve enlargement by comparing the wrist and forearm CSA of the median
nerve and reported that the wrist-to-forearm CSA ratio improved the diagnostic accuracy
of CTS over a single CSA measurement at the CT inlet [31]. Therefore, additional studies
are needed to validate the relationship between median nerve CSA and the development
of CTS by using CSA ratios at multiple sites in the same patient and also by using the CSA
ratio between the asymptomatic and symptomatic sides.

The cut-off value for median nerve CSA on US to diagnose CTS reportedly varied
between 9 and 14 mm?, with sensitivity of 57-94% and specificity of 57-98% [9,32-34].
Furthermore, a meta-analysis reported pooled sensitivity and specificity of US for the
diagnosis of CTS of 77.6% (95% CI 71.6-83.6%) and 86.8% (95% CI 78.9-94.8%), respectively.
Another recent meta-analysis revealed that its diagnostic odds ratio may be as high as
31.11 (95% CI, 20.42-47.40) [35,36]. Although sensitivity and specificity widely varied



J. Clin. Med. 2023, 12, 2515

7 of 10

among these studies, the main difficulty associated with diagnosing CTS by median nerve
CSA is that it does not take into account differences in normative nerve sizes due to race,
sex, and body characteristics. Although there were significant sex differences in physical
characteristics in the present study, median nerve CSA did not significantly differ between
males and females on the asymptomatic and symptomatic sides. Furthermore, based on
the lack of a correlation between height and CSA, median nerve CSA may not correlate
with body size, as represented by height. On the other hand, since the CT area depends
on the morphology and size of the carpal bones that comprise the CT, the area ratio of the
median nerve to the CT may be larger in females than in males. This may be one reason
why CTS occurs more frequently in females.

Regarding the relationships between physical characteristics and median nerve CSA,
previous studies suggested a positive correlation between BMI and median nerve CSA [37-41].
Cartwright et al. reported that mean age based on BMI was a major parameter for predicting
median nerve CSA in healthy subjects [42]. Other studies demonstrated that BMI and diabetes
were associated with larger median nerves at the CT [3941]. An MRI-based median nerve CSA
study also showed that CSA increased with BMI in non-CTS patients, and obese patients with
CTS had larger CSA values at the CT inlet level [42]. The mechanism by which obesity /high
BMI increases median nerve CSA is unknown. High lipid conditions due to obesity may be
involved. Intraneural adipose cells are present inside nerves [43]. Reina et al. examined the
distribution of intraneural adipose cells in the sciatic nerve using a scanning electron microscope
and reported that adipose tissue inside a nerve surrounded the fascicles to form adipose sheaths
that separated the fascicles from one another [44]. High BMI due to obesity promotes the
proliferation of adipocytes, including intraneural adipose cells. An increase in the median nerve
CSA with obesity may result in median nerve constriction and the development of CTS. CTS,
which occurs via the same mechanism as the above condition, is also observed in patients with
lipofibromatous hamartoma (LFH) of the median nerve. LFH is a condition in which fat is
deposited in the nerves, and the pathogenesis of this disease is considered to be congenital
and slowly progressive [45]. Although previous studies reported that higher BMI and obesity
were associated with a higher incidence of CTS [46-48], BMI/weight did not correlate with
median nerve CSA on the symptomatic side. The prolonged constriction of peripheral nerves
results in the formation of a pseudoneuroma (enlargement of median nerve CSA) proximal to
the constriction site. The formation of a pseudoneuroma may mask the relationship between
median nerve CSA on the symptomatic side and BMI. To verify this hypothesis, median nerve
CSA changes on the asymptomatic side need to be tracked in future studies.

There are several limitations that need to be addressed. First, our measurements were
only taken at the proximal CT level. To verify the correlations between median nerve CSA
and physical characteristics on the symptomatic side, CSA may need to be measured at
multiple sites, such as the CT outlet or forearm. Second, the sample size of this study
was insulfficient in the extent to which physical characteristics affect median nerve CSA
compared with other variables which might have an impact on the CSA measurements
such as patient age or any independent measure of the severity or duration of CTS. To
verify whether physical characteristics truly affect median nerve CSA, additional study
by accumulating cases to conduct multivariate analysis is necessary in the future. Thirdly,
since many patients with CTS exhibit symptoms in both wrists, the unaffected side in the
present study may develop CTS in the future. However, the strength of the present study is
that we compared pre-onset and post-onset conditions. Another limitation is that patient
backgrounds between sexes were not unified by numbers or physical characteristics. More
accurate validation is needed to accumulate more cases in the future. Finally, there is the
potential risk of a measurement bias because the CSA measurement by US was performed
by one evaluator. Although the diagnosis was confirmed by an electrophysiological test,
blind ultrasonography may need to be considered in future studies.
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5. Conclusions

BMI/weight medium correlated with median nerve CSA on the asymptomatic side
in unilateral symptomatic idiopathic CTS patients. The present results suggest that the
relationship between median nerve CSA and BMI in CTS is significant until symptom
onset but may be masked by edema and pseudoneuroma after its onset. A higher BMI
is associated with a greater CSA of the median nerve, which may be a risk factor for the
development of CTS.
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Introduction: We report a case of abdominal compartment syndrome due to
hydroperitoneum after endoscopic combined intrarenal surgery.

Case presentation: A 56-year-old woman with a left staghorn calculus underwent
endoscopic combined intrarenal surgery as a two-staged procedure and developed a
distended abdomen, cyanosis of both legs, and hypotension immediately after the
second operation. A computed tomography scan showed hydroperitoneum. We
performed urgent laparotomy and evacuated approximately 2 L of nearly transparent
fluid. No peritoneal injury was detected. Postoperatively, she required intensive care for
shocked liver and acute kidney injury.

Conclusion: Hydroperitoneum after endoscopic combined intrarenal surgery is a rare
complication and may lead to abdominal compartment syndrome or a condition where
intra-abdominal pressure exceeds 20 mmHg, causing impaired organ perfusion. Delayed
drainage can be fatal.

Key words: abdominal compartment syndrome, endoscopic combined intrarenal

surgery, hydroperitoneum, percutaneous nephrolithotripsy, staghorn calculus.

Keynote message

Hydroperitoneum is a rare complication of endoscopic combined intrarenal surgery. Immedi-
ate drainage is desirable.

Introduction

ECIRS or PNL is widely performed to treat staghorn calculus. We report a case of hydroperi-
toneum, or leakage of irrigation fluid into the peritoneal cavity, after ECIRS. In this case,
hydroperitoneum resulted in ACS, or a condition in which intra-abdominal pressure exceeds
20 mmHg resulting in impaired organ perfusion.

Case presentation

A 56-year-old woman was referred to our hospital because of asymptomatic gross hematuria.
An abdominal radiograph revealed a left staghorn calculus measuring 40 x 30 mm (Fig. la).
It involved the renal pelvis, middle, and inferior caliceal system. Left hydronephrosis was not
observed. Contrast-enhanced CT showed no anatomical risk factor for peritoneal puncture,
such as anatomical abnormalities of the descending colon (Fig. 1b). ECIRS was performed as
a two-stage procedure in our department. The first-stage surgery was conducted under general
anesthesia on September 3, 2021.

The patient was placed in the modified Valdivia position. A 0.035-mm guidewire was
placed as a safety guidewire in the ureteral lumen (PIOLAX Tornado® [Piolax Medical
Devices Inc., Yokohama, Japan]). We inserted a 12/14-Fr 35-cm ureteral access sheath
(BARD Proxis® [Bard, New Providence, NJ, USA]).

We subsequently punctured the middle posterior calyx under ultrasound guidance. A 0.035-mm
guidewire (Boston Scientific Sensor® [Boston Scientific, Marlborough, MA, USA]) was inserted
through the puncture needle, received by the flexible ureteroscope, and exited through the urethra.
We dilated this percutaneous tract to 24 Fr using a balloon (Boston Scientific NephroMax®).

© 2022 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association.
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ACS after ECIRS

Fig. 1 (a) A left staghorn calculus measuring 40 x 30 mm was observed.
(b) Preoperative CT showed no anatomical risk factor of peritoneal puncture.

The antegrade-side surgeon used a 22-Fr nephroscope and
Swiss LithoClast® (EMS, Nyon, Switzerland). The
retrograde-side surgeon used a 9.5-Fr flexible ureteroscope
(Boston Scientific LithoVue®) and a Holmium laser system
(Lumenis Pulse 120H® and SlimLine SIS® 200 pm [Boston
Scientific]). Irrigation fluid was located approximately 50 cm
above the patient.

Although lever operation was not forceful, the flexible
ureteroscope suddenly broke when operated at a downward
angle, making a retrograde approach to the inferior calyx
challenging. Thus, the first-stage operation was terminated,
and several stones remained in the inferior renal calyx. A 6-
Fr, 24-cm ureteral stent (Boston Scientific Polaris Loop®)
and a 24-Fr nephrostomy tube were inserted. The operation
time was 107 min, with an uneventful postoperative course.

We conducted the second-stage surgery under general
anesthesia on September 10, 2021. We achieved stone-free
status with an operation time of 114 min.

Fig. 2 (a) A large amount of intraperitoneal fluid was observed despite little
fluid accumulation in the retroperitoneal cavity. (b) Bilateral pleural effusion
was observed. (c) Arrows show the nephrostomy tube tip located at the mid-
dle renal calyx.

The patient was placed in the modified Valdivia position.
The antegrade-side surgeon placed a 24-Fr sheath as the
percutaneous tract (Boston Scientific Amplatz Type Renal
Dilators®). The retrograde-side surgeon inserted a 12/14-Fr,
35-cm ureteral access sheath (BARD Proxis®). Irrigation
fluid was located approximately 50 cm above the patient. It
was challenging for the antegrade-side surgeon to approach
the residual stone in the inferior renal calyx due to the
renal column. To avoid injury to the kidney, the

© 2022 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association. 23
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Table 1 Clinical features of the reported cases of hydroperitoneum after endoscopic combined intrarenal surgery

First author Year Laterality Position

First sign Treatment

Ghai 2003 Left Prone position

Etemadian 2010 Left Prone position
Ozer 2012 Left Prone position
Tao No.1 2016 Right Prone position
Tao No.2 2016 Left Prone position
Benincasa No.1 2016 Left Prone position
Benincasa No.2 2016 Right

Sharma 2018 Right Prone position
I.A. khalil 2021 Right

Okada 2022 Left

Modified Valdivia position

Modified Valdivia position
Modified Valdivia position

Increased airway pressure
Distended abdomen
Tachycardia

Increased airway pressure
Increased airway pressure
Distended abdomen
Distended abdomen
Increased airway pressure
Distended abdomen
Distended abdomen

Percutaneous drainage
Percutaneous drainage
Percutaneous drainage
Percutaneous drainage
Percutaneous drainage
Percutaneous drainage
Percutaneous drainage
Percutaneous drainage
Percutaneous drainage
Laparotomy

nephroscope was moved as little as possible. Therefore, we
fragmented the residual stone using the ureteroscope and
the fragments were removed via the percutaneous tract
(pass the ball technique).

Intraoperative bleeding was minimal, and renal pelvic or uret-
eral injury was not detected. Hemodynamic parameters remained
stable, and airway pressure did not increase intraoperatively.
However, when the drapes were removed, the patient’s abdomen
was markedly distended, and cyanosis in both legs was observed.
Heart rate increased to 100 beats/min, and systolic blood pressure
dropped to 70 mmHg. Diagnosis was difficult using only bed-
side ultrasonography; hence, a CT scan was performed (Fig. 2).
Imaging revealed a large volume of intraperitoneal fluid and
bilateral pleural effusion.

We performed an urgent laparotomy. Approximately 2 L
of nearly transparent fluid was drained, but no peritoneal
injury was detected.

It was difficult to inflate the bladder when placing a uret-
eral stent at the end of the second surgery. Therefore, intra-
vesical pressure, which reflects intra-abdominal pressure, was
inferred as more than 50 cmH,O or 36.8 mmHg. Thus, the
case was diagnosed as ACS.

Postoperatively, the patient required intensive care for
shocked liver and acute kidney injury. She was extubated
after 9 days. The nephrostomy tube and the ureteral stent
were removed on the 26th and 39th postoperative days,
respectively. She was discharged on the 43rd day after the
second-stage operation.

Discussion

We encountered a case of ACS due to hydroperitoneum after
ECIRS. ACS is characterized by intra-abdominal pressures
exceeding 20 mmHg and impaired organ perfusion.' It is a
rare complication as, to our knowledge, only nine cases have
been previously reported (Table 1).2°%

Two mechanisms may result in hydroperitoneum. First,
mucosal tearing may cause intravascular absorption of irriga-
tion fluid. Second, a technical error in percutaneous tract
placement may cause iatrogenic peritoneal injury. Khalil
et al. reported that risk factors for hydroperitoneum include
an increased amount of irrigation fluid, operative time of
more than 60-90 min, renal pelvis mucosal tear, and peri-
toneal scarring caused by previous ECIRS or PNL.®

In this case, a minor peritoneal injury could have been
overlooked. However, fluid overload should not be ruled out.
It was reported that irrigation fluid is absorbed in all candi-
dates who undergo PNL.? It is also consistent with the bilat-
eral pleural effusion in the present case.

In terms of preventing ACS due to hydroperitoneum, it is
crucial to consider which position is superior between the
prone and modified Valdivia positions. Renal calyx puncture
is easier in the prone position,'™"" but it is difficult to
observe the patient’s abdomen intraoperatively.

According to previous reports, increased airway pressure,
distended abdomen, or tachycardia, was an early sign of
hydroperitoneum.” ® However, these signs may suggest a
condition that led to ACS.

Intravesical or intra-gastric pressure measurement is recom-
mended to diagnose ACS.'*'* Intravesical pressure cannot be
measured accurately during ECIRS. Thus, intra-gastric pres-
sure measurement, such as ACM-IGP, may be beneficial. !+

During the second surgery, 22 L of irrigation fluid was
infused, and the output was 10 L. However, irrigation fluid
leaked outside the operative field, making these measure-
ments inaccurate. Proper draping of the operative field may
prevent such occurrences.

Percutaneous drainage was conducted for treatment in all
previously reported cases.” ® It can be performed quickly, but
its safety is questionable unless the fluid collection is visible
on ultrasonography. Laparotomy is superior in terms of effi-
cient drainage and surgical repair of abdominal organ injury.
However, the mortality rate reaches up to 50%, even after
surgical decompression.! Therefore, prevention and early
detection are crucial.

Conclusion

Hydroperitoneum is a rare complication of ECIRS. It might
lead to ACS or a condition in which intra-abdominal pressure
exceeds 20 mmHg resulting in impaired organ perfusion.
Delayed drainage could be fatal.
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ABSTRACT

Objective:  The prognostic role of pretreatment C-reactive protein (CRP) has been reported for
head and neck cancer. However. little is known about the relationship between the changes
in CRP levels during treatment and prognosis. This study aimed to investigate the correlation
between CRP elevation during concurrent chemoradiotherapy (CCRT) and survival outcomes.
Methods:  The medical records of patients with oropharyngeal. hypopharyngeal. and laryngeal
cancer treated with CCRT at the University of Tsukuba Hospital and National Hospital Organi-
zation Mito Medical Center from April 2014 to December 2019 were retrospectively reviewed.
Patients were divided into normal (<0.3 mg/dl) and elevated (>0.3 mg/dl) CRP groups accord-
ing to the CRP level after the first cycle of cisplatin. The primary endpoint was progression-free
survival (PFS).
Results: A total of 74 patients were enrolled. of whom 36 (49%) showed elevated CRP levels
after the first cycle of cisplatin. The 3-year PFS was 83.3% and 61.0% in the normal and elevated
CRP groups. respectively. showing significant differences between the two groups.
Conclusion:  Elevated CRP levels after the first cycle of cisplatin is an objective predictive
marker for survival in patient with head and neck squamous cell carcinoma treated with CCRT.
© 2023 Japanese Society of Otorhinolaryngology-Head and Neck Surgery, Inc. Published by
Elsevier B.V.

1. Introduction

current chemoradiotherapy (CCRT) has been the primary ap-
proach for HNSCC. especially for cancers that arise in the

Head and neck squamous cell carcinoma (HNSCC) is a
major cause of cancer-associated illness and death, with more
than 600.000 cases diagnosed annually worldwide [1]. Con-

“ Prior presentation: None
* Corresponding author at: Department of Otolaryngology-Head and Neck
Surgery. University of Tsukuba, 1-1-1. Tennodai, Tsukuba, Ibaraki, 305-8577.
Japan,
E-mail address: nnmasa@md.tsukuba.ac.jp (M. Nakayama).

https://doi.org/10.1016/j.an1.2022.12.014

pharynx and larynx [1]. However. the three-year survival rate
for unresected HNSCC treated by CCRT is 37% [2]. Many
patients succumb to recurrence or metastasis [1].

C-reactive protein (CRP) is an acute reactant for inflamma-
tion [3]. CRP production is controlled in hepatocytes by inter-
leukin (IL)-6. tumor necrosis factor, and IL-1 [3]. CRP asso-
ciated with systemic inflammatory processes has been shown
to be a prognostic and predictive marker in various solid tu-
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mors. For HNSCC, some studies have reported the prognostic
role of pretreatment CRP [4].

To our knowledge. changes in CRP levels during cisplatin-
based CCRT have not been investigated. This study aimed to
investigate the correlation between elevated CRP levels during
CCRT for HNSCC and survival outcomes.

2. Materials and methods
2.1. Study population

The medical records of patients with oropharyngeal. hy-
popharyngeal. and laryngeal squamous cell carcinoma pa-
tients treated with CCRT at the Department of Otolaryngol-
ogy, Head and Neck Surgery. University of Tsukuba Hospital.
and the Department of Otolaryngology. National Hospital Or-
ganization Mito Medical Center from April 2014 to Decem-
ber 2019 were retrospectively reviewed. All patients enrolled
in this study met the following eligibility criteria: (a) histo-
logically confirmed squamous cell carcinoma. (b) no history
of previous treatment to the neck. (c¢) no evidence of dis-
tant metastasis, and (d) normal pretreatment CRP levels (<
0.3 mg/dl). Staging was determined based on physical exam-
ination and imaging (computed tomography or magnetic res-
onance imaging). Tumors were staged according to the 7th
edition of the American Joint Committee on Cancer (AJCC)
staging [5]. The study was approved by the institutional re-
view board of the University of Tsukuba Hospital (approval
number: R03-322).

2.2. Treatment

All patients were treated with three-dimensional confor-
mal radiotherapy or intensity-modulated radiotherapy deliv-
ered through a linear accelerator with a 6 MV X-ray. The
conventional fraction 1.8-2.0 Gray (Gy) was used daily, five
times a week. Typically, a total dose of 66-70.2 Gy in 35-39
fractions is prescribed to treat the primary tumor or tumor
bed and metastasized lymph nodes, whereas the prophylactic
dose administered to the adjacent nodal regions is 40-45 Gy in
20-25 fractions. Concurrent chemotherapy with cisplatin was
administered tri-weekly at 70-100 mg/m? on days 1, 22, and
43 of radiotherapy. During chemotherapy. patients received
appropriate hydration and antiemetics. Aprepitant and dex-
amethasone were administered to all patients. For cases in
which one or more severe adverse events were observed, a
skip, delay. or dose reduction of cisplatin was allowed at the
discretion of the physician. Acute CCRT adverse events were
assessed using the fifth version of the Common Terminology
Criteria for Adverse Events (CTCAE). Grades 3 and 4 were
considered severe adverse events. After CCRT. clinical exam-
ination was done monthly and imaging was repeated every
3 months for 2 years. If there was no recurrence. no addi-
tional treatment was performed. In cases of recurrence. the
best treatment was selected considering the individual’s treat-
ment course.

2.3. Data collection for CRP

CRP levels were measured before and after the first cycle
of cisplatin (17-21 days after the first cycle of cisplatin ad-
ministration). The normal serum CRP level was defined as <
0.3 mg/dL according to previous reports [6.7]. The patients
were divided into an elevated CRP group and a normal CRP
group using the CRP level after the first cycle of cisplatin.
The progression-free survival (PFS) and overall survival (OS)
rates were compared between the two study groups.

2.4. Siatistical analysis

The mean = standard deviation or the number of patients
and percentages were used as descriptive statistics. Between-
group comparisons were made using t-tests to compare the
means of continuous variables or Fisher’s exact tests for cat-
egorical variables. PFS and OS rates were calculated using
the Kaplan-Meier method. and between-group differences in
survival were examined using the log-rank test. We examined
the univariate and multivariate between-group differences in
survival using the Cox regression models. All statistical analy-
ses were performed using EZR (Saitama Medical Center, Jichi
Medical University, Saitama. Japan), which is a graphical user
interface for R (The R Foundation for Statistical Computing.
Vienna, Austria) [8]. P<0.05 was considered statistically sig-
nificant.

3. Results
3.1. Patients

The study cohort comprised of 74 patients (Table 1). The
median age was 64.5 years (range: 44-78 years) and the me-
dian follow-up duration was 42 months (1269 days; range:
180-2631 days). In all patients, the pre-treatment CRP level
was within the normal range. All patients had Eastern Cooper-
ative Oncology Group (ECOG) performance status 0, and no
patient has severe complications. Out of 74 patients. 36 (49%)
showed elevated CRP levels after the first cycle of cisplatin
administration. Among the oropharyngeal cancer patients. 14
of 18 patients (36.8%) in the normal CRP group and 14 of
17 patients (38.9%) in the elevated CRP group were pl6 pos-
itive. There were significantly more patients with a history of
smoking in the high CRP group. No significant group differ-
ences were found in other clinicopathologic factors.

3.2. Adverse events

Table 2 shows the change in clinical factors after the first
cycle of cisplatin, including body weight, albumin, and white
blood cell count. There were no between-group differences in
clinical factors after the first cycle of cisplatin. The adverse
events after the first cycle of cisplatin and after the comple-
tion of treatment are shown in Table 3. After the first cycle
of cisplatin. there were no observable inflammatory findings.
except for mucositis. None of the patients received antibiotics
after the first cycle of cisplatin treatment.
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Table 1. Clinical characteristics according to the CRP group.

Variable Level Normal CRP (n=38) High CRP (n=36) P

Average age, years (range) 61.7 (53.2-70.1) 63.1 (35.0-71.3) 437

Sex, (%) Male 30 (78.9) 34 (94.9) .087
Female 8 (21.1) 2 (5.6)

BMI, kg/m* 22.6 (16.7-28.9) 22.4 (15.6-29.3) 780

ECOG performance status. (%) 0 38 (100) 36 (100)

Smoking Status, (%) Current or former 28 (73.7) 34 (94.4) 025
Never 10 (26.3) 2 (5.6)

Alcohol Status, (%) Current or former 27 (71.DH 26 (72.2) 1
Never 11 (28.9) 10 (27.8)

Tumor site. (%) Oropharynx 18 (47.4) 17 (47.2) 493
Hypopharynx 10 (26.3) 13 (36.1)
Larynx 10 (26.3) 6 (16.7)

HPV-associated oropharyngeal cancer, (%) 14 (36.8) 14 (38.9) 1

T classification (7th), (%) TI 7 (18.4) 2 (5.6) 286
T2 15 (39.5) 13 (36.1)
T3 9 (23.7) 10 (27.8)
T4 7 (184) 11 (30.6)

N classification (7th). (%) NO 10 (26.3) 6 (16.7) .389
NI 10 (26.3) 15 (41.7)
N2 17 (44.7) 15 (41.7)
N3 1 (2.6) 0 (0.0)

TNM Stage(7th). (%) Il 3(79 3(8.3) 938
111 15 (39.5) 13 (36.1)
v 20 (52.6) 20 (55.6)

Total cisplatin dose. mg/m?. (%) 0-199 8 (21.1) 15 (41.7) 079
200-300 30 (78.9) 21 (38.3)

Abbreviation: BMI. Body mass index; CRP. C-reactive protein; ECOG, Eastern Cooperative Oncology Group.
Table 2. Change in clinical factors after the first cycle of cisplatin.

Variable Normal CRP (n=38) High CRP (n=36) P

Body weight loss (%) 3.9+2.9 4.0+4.2 919

Albumin loss (%) 7.4£7.7 9.4+16.3 481

White blood cell count loss (%) 49.3+14.7 475 +£19.7 642

Mean £ SD

Table 3. Adverse event

After the first cycle of cisplatin

After total treatment

Normal CRP (n=38)

High CRP (n=36)

Normal CRP (n=38) High CRP (n=36)

Normal Grade 34 Normal Grade 3.4 P Normal Grade 34 Normal Grade 3,4 P
Mucositis 38 0 33 3 11 30 8 22 14 13
Radiation dermatitis 38 0 36 0 1 38 0 33 3 11
Anemia 38 0 36 0 1 38 0 34 2 93
Leukopenia 34 4 36 0 42 33 5 34 2 43
Neutropenia 34 4 36 1 36 33 5 33 3 71
Anorexia 37 I 34 2 .61 37 1 34 2 .61
Peripheral motor neuropathy 38 0 35 1 49 38 0 35 1 49
Aspiration 38 0 36 0 1 37 1 35 1 1
Hyponatremia 38 0 36 0 I 38 0 35 | 49
Hypokalemia 38 0 36 0 | 38 0 35 1 49

Abbreviation: CRP, C-reactive protein.

3.3. Clinical outcomes

Recurrence was observed in 18 patients (6 patients in the
normal CRP group and 12 in the high CRP group). In the nor-
mal CRP group. treatment at the time of recurrence included
surgery in 3 cases (50%). chemotherapy in 2 cases (33%). and
palliative care in | case (17%). In the elevated CRP group,
treatment at the time of recurrence included surgery in 4 cases

(33%). chemotherapy in 5 cases (42%). and palliative care in
3 cases (25%).

The 3-year PFS and OS rates in all patients were 72.4%
and 81.5%. respectively. The 3-year PFS rate in the normal
CRP group was significantly longer than that in the elevated
CRP group (83.3% and 61.0%. respectively: HR: 3.01: 95%
CL 1.25-7.24; Fig. 1A). Similarly. the 3-year OS rate in the
normal CRP group was significantly longer than that in the
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Fig. 1. Kaplan-Meier curve for all patients. (A) Progression-free survival (PFS). Patients in the normal C-reactive protein (CRP) group had a significantly
better PFS than those in the elevated CRP group (P = 0.014). (B) Overall survival (OS). Patients in the normal CRP group had a significantly better OS than

the elevated CRP group (P = 0.007).

Table 4. Univariate and Multivariate analysis for progression-free survival.

Univariate analysis

Multivariate analysis

Variable Level Hazard Ratio  95% CI P P (Global test)  Hazard Ratio  95% CI P
Age years 1.01 0.96-1.06 627 -
Sex Male vs Female 1.53 0.36-6.56 565 -
Smoking Status Current or former vs Never  2.14 0.50-9.09 302 -
Alcohol Status Current or former vs Never  0.90 0.37-2.15 805 -
T classification 2vs | 1.41 0.30-6.72 666 269
Fwvs | 1.15 0.23-5.95 865 -
4vs | 2.76 0.60-12.63 d91 -
N classification 1 vs 0 3.30 0.71-15.29 A27 0120
2vs 0 4.10 0.92-18.30 065 -
3vs 0 17.27 1.50-198.80 .022 -
TNM Stage I vs 11 0.28 0.07-1.15 077 132
IV vs 11 0.65 0.19-2.24 489 -
HPV status OPSCC-HPV vs Others 0.63 0.26-1.51 302 -
Tumor site Oropharynx vs Larynx 297 0.66-13.41 158 038 3.96 0.83-18.97 .086
Hypopharynx vs Larynx 2.04 1.33-27.52 020 - 9.02 1.81-44.95 .007
Total cisplatin dose, mg/m2  200-300 vs 0-199 0.42 0.19-0.92 030 - 0.33 0.14-0.77 010
CRP level Elevated vs Normal 3.01 1.25-7.24 014 - 2.85 1.17-6.95 021

Abbreviations: CRP, C-reactive protein; HPV, human papillomavirus: OPSCC-HPV, human papillomavirus associated oropharyngeal squamous cell carcinoma

elevated CRP group (90.9% and 71.9%. respectively: hazard
ratio [HR]: 5.55: 95% confidence interval [CI]: 1.60-19.26:
Fig. 1B).

3.4. Predictive factors in the univariate and multivariate
analvsis

The univariate analysis revealed the tumor site. N classi-
fication (3 vs 0), total cisplatin dose, and CRP level as the
significant predictive factors for PFS (Table 4). The multi-
variate analysis that included the tumor site, the total cisplatin
dose. and CRP level demonstrated the CRP level as one of the
significant independent predictive factors for PFS (Table 4).
Similarly. for OS. the univariate analysis revealed the tu-
mor site and CRP level as the significant predictive factors
(Table 5). The multivariate analysis that included the tumor
site, the total cisplatin dose. and CRP level demonstrated the

CRP level as the significant independent predictive factors for
OS (Table 5).

4. Discussion

In this study. we addressed the relationship between sur-
vival outcomes and CRP elevation during the treatment pe-
riod. Patients with elevated CRP levels after the first cycle of
cisplatin showed significantly poorer PFS and OS than those
with normal CRP levels. The multivariate analysis that in-
cluded the total cisplatin dose and CRP level indicated ele-
vated CRP levels after the first cycle of cisplatin as an in-
dependent predictive factor for PFS and OS. There were no
significant differences in the rates of severe adverse events.
These findings indicate that among HNSCC patients with
normal pretreatment CRP levels. CRP elevation after the first
cycle of cisplatin is a poor predictive factor. To our knowl-
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Table 5. Univariate and Multivariate analysis for overall survival.

Univariate analysis

Multivariate analysis

Variable Level Hazard Ratio  95% CI P P (Global test) Hazard Ratio  95% CI P
Age Years 0.99 0.94-1.05 765
Sex Male vs Female 1.01 0.23-4.46 987 -
Smoking Status Current or former vs Never 3.23 0.43-2425 255 -
Alcohol Status Current or former vs Never 1.37 0.454.18 577 -
T classification 2vs | 1.33 0.15-11.95  .799 221
3vs | 246 0.29-21.09 412
4vs | 4.12 0.52-33.02 182 -
N classification 1 vs 0 4.77 0.59-38.8 43 380
2vs 0 6.24 0.80-48.87 .065 -
3vs0 <.001 0.00-Inf 998 -
TNM Stage I vs 11 0.34 0.06-1.90 825 .261
IV vs Il 0.84 0.19-3.81 824 -
HPV status OPSCC-HPV vs Others 0.31 0.09-1.08  .066
Tumor site Oropharynx vs Larynx 1.41 0.29-7.00 672 037 1.26 0.25-6.45 781
Hypopharynx vs Larynx 4.53 0.97-21.17  .055 - 4.4 0.90-21.90 .067
Total cisplatin dose. mg/m2  200-300 vs 0-199 0.59 0.23-1.50  .270 0.63 0.25-1.70 375
CRP level Elevated CRP vs Normal CRP 5.55 1.60-19.26  .007 527 1.51-18.45  .009

Abbreviations: CRP. C-reactive protein; HPV. human papillomavirus: OPSCC-HPV, human papillomavirus associated oropharyngeal squamous cell carcinoma

edge. this is the first report to focus on the correlation be-
tween CRP elevation during CCRT for HNSCC and survival
outcomes.

Previous studies have described the prognostic role of pre-
treatment CRP among a variety of cancer types, including
HNSCC [3-5]. The CRP level of 0.3 mg/dl. which we used
in this study, has been reported as a significant threshold for
predicting prognosis [3.6.7]. For oro-hypopharynx cancer pa-
tients treated with radiotherapy, Katano et al. reported that the
OS and cause-specific survival rates were significantly worse
in the elevated pretreatment CRP (> 0.3 mg/dl) group than
in the normal pretreatment CRP group [6]. Hanai et al. re-
ported that the high-sensitivity modified Glasgow prognostic
score, which used a CRP cut-off of 0.3 mg/dl was a useful
prognostic factor in HNSCC [7]. In these reports. the propor-
tion of patients with normal pretreatment CRP was 52-61%
of the study population and the treatment modality, such as
surgery and chemoradiotherapy. was mixed [6,7]. Compared
with these studies, our study enrolled patients with normal
pretreatment CRP who received CCRT. As a result. our study
indicated that the elevation of CRP after the first cycle of
cisplatin was a poor predictive factor among patients with
normal pretreatment CRP, which has been shown to be a fa-
vorable factor in previous studies [4,6,7.9].

Certain secretory factors released by the tumor cells into
the microenvironment have been found to confer resistance
towards CCRT. besides promoting growth [10]. IL-6, one
of the major cytokines in the tumor microenvironment. is
Known to stimulate the migration of cancer cells and increase
metastatic potential [11]. Moreover, IL-6 protects cancer cells
from therapy-induced DNA damage, oxidative stress. and
apoptosis by facilitating the repair and induction of counter
signaling [10]. In HNSCC patients, the association between
the elevation of IL-6 and poor prognosis has been reported
[12,13]. IL-6 and CRP are functionally linked biomarkers
[14] and similar increases in IL-6 and CRP have been re-
ported in HNSCC patients undergoing radiotherapy or CCRT

[15]. Therefore, we consider the elevated CRP in this study
was due to elevated IL-6. Previous reports have shown that
tumor hypoxia. a poor prognostic factor, increased IL-6 se-
cretion [16]. For HNSCC patients treated with CCRT. Riihle
et al. reported IL-6 dynamics within the first two treatment
weeks were found to positively correlate with tumor hy-
poxia [12]. Hypoxic zones in tumors are known to attract
immunosuppressive cells such as myeloid-derived suppressor
cells (MDSCs) and tumor-associated macrophages (TAMs)
and tumor hypoxia has been reported to increase programmed
cell death ligand 1 expression on MDSCs [17,18]. More-
over. the elevated CRP group had significantly more patients
with a history of smoking than the normal CRP group in
this study. Previous reports have reported that smoking al-
ters the immune environment of HNSCC [19.20]. Domingo-
Vidal et al. reported smoking exposed cancer-associated fi-
broblasts (CAFs) recruit TAMs. MDSCs, TAMs. and CAFs
are the sources of IL-6 in the tumor microenvironment [10].
Although the mechanism by which differences in IL-6 or
CRP clevation occur during the treatment period is not fully
understood, we consider that patients with elevated CRP
have an altered tumor microenvironment resulting in tumor
resistance.

The total cisplatin dose during CCRT for HNSCC has a
significant correlation with survival [21,22] and 200 mg/m? is
reported to be sufficient to achieve an additional effect with
radiation therapy [23]. In this study, while the difference was
not statistically significant. the elevated CRP group had more
patients with total cisplatin dose of cisplatin under 200mg/m>
than the normal CRP group. Regarding the elevation of CRP
during CCRT, some previous studies have reported a corre-
lation between the presence of radiation mucositis and CRP
level [24.25]. In contrast with these reports, our results did
not show a significant between-CRP-group difference in radi-
ation mucositis. In this study, we used CRP during the early
treatment period. and we were able to evaluate a situation
where radiation mucositis had little effect on CRP.
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This study had several limitations. First. it had a retro-
spective design. Second. the sample size was small. and the
patients had a mixed group of HNSCC. Therefore, further
prospective multicenter studies are necessary to establish the
significance of elevated CRP levels during the treatment pe-
riod.

5. Conclusion

Our present findings indicate that elevated serum CRP level
after the first cycle of cisplatin is an objective predictive
marker for survival in HNSCC patients treated with CCRT.
We believe that the CRP level during CCRT for HNSCC is
an indicator of tumor response to treatment and can be used
Lo estimale prognosis.
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CD34, HLA-DR, CD117 EB4%, CD7, CDS6 BT - 7.
BARAFEE (46, XX, inv(11) (p15¢22) [201) #2®
57z, FLT3ITD £ RITEHE T - 7, Idarubicin &
cytarabine {2 & 5 FARE A ik Mk 8 s
D, ZAGBRICK DHESTEE 4 ASAfThNn. migs
MEFEHELTWAY, AEREESERATEED
SEFENZE. BEfd 5 nvD (plsg22 i B 5
NUP98:DDX10 & B ETF O MAHEN & i /z9?,
AEROEFEREE S — 47 AL, NUPI8 (exon 14)
& DDXI0 (exon7) OEGMEFTHB - E2MEL
7z (type I fusion™). AEABRETFICHTEER re
verse transcriptase (RT)-PCRZ#HELHILELTA
(Table 1}, #IREFFIRNA00ng BB OIY—#15
X10° THD, HMEDHEE4ERTH (202043 R8) 13
Bl 6.0X10° £ TEF. FBPITFROBMTALN 2
M MRD LHH L EMBEEROELEZCA, 48 (H
44%10%, 5 A (F 2.4X10Y) & MRD #$ 3 mfgim T
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Table 1 Primers for the detection of NUP98::DDX10 transcript

Forward PCR primer
Reverse PCR primer
TagMan probe

CGATGAACCATCCCTAGCC
TATGTAGTTCTGTTCCAAAGTGGCA
(FAM)-TGGAGCATTCATGCCCAACACCC-(TAMRA)

The minimum dection sensitivity was 10 copies/100 ng RNA. GAPDH was used as

the internat control.
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Fig. 1 The clinical course.

The open circles represent NUP98::DDX10 in the bone marrow (the left axis).

The open squares and closed circles represent the percentages of the blasts and recipient chimerism O detected
by XY-FISH} in the bone marrow, respectively (the right axis}.

K1, remission induction; C, consolidation; CBT, cord-blood transplantation; CsA, cyclosporine; MMF, mycopheno-
late mofetil; GVHD, graft-versus-host disease; Aza, azacitidine; HD-AraC, high-dose cytarabine.
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M OIERITFESL LA, 2 BBz ERsadnc
L, 48 (#4321 B#8) ICHFMEEL .

5 B
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DS PMEENEI SR, BEMS 11y ABRICELE
L7z,

NUP98 (nucleoporin 98) FEFL Iz i U B &4
EHRTAIETHEREICIADLZ I NIETH S,
NUPIS - FHEMEIZ/NED S AVA#KICTB TS
AML O 5% ICFRE I NBY. NUPISIL30 Ll EOlE
FEBRELEDN N—rFr—LhaslETFEL
HOXA9IZREINACDO Y SAY—2BRTS
HOXBETFHEI AT —FBRELIZW HOX BT
B, TS o HOXBEFIZANaNnSY., 203
gl TR I HOX B TOHENELS, £05
£ NSD1”, KDMS5AY ERa LBad AML OF#i
FRTH B, ¥ HOXEET THS DDXI10 ¥ RNA heli-
case motif 23F5, VARV —L&&ITEbsEHEEEN
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Acute myeloid leukemia harboring NUP98::DDX10

Naoki Kurira', Takayasu Kato', Toru Nanmoxu’, Yumiko Maruvamal, Yasuhito Suerara’, Keiichiro HATTORI,
Tatsuhiro Saxamoro’, Yasuhisa Yorovama', Chikashi Yosupa®, Yuri Tsusor’, Naoshi Oara’,
Hidekazu Nisuixi', Mamiko SakaTa-YANAGIMOTO', Shigeru CHiea
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Key words : Acute myeloid leukemia, NUP98::DDX10, Minimal residual disease, Allogeneic stem cell transplanta-
fion

NUP98::DDX10 is a rare fusion gene associated with acute myeloid leukemia (AML), for which the prognosis and in-
dication for allogeneic hematopoietic stem cell transplantation are unknown. A 48-year-old woman was diagnosed with
AML harboring NUP98::DDX10. The results of quantitative RT-PCR of the fusion mRNA as a minimal residual disease
(MRD) marker guided the treatment. In August 2019, the patient achieved hematological remission following standard
remission induction therapy with idarubicin and cytarabine. After four cycles of consolidation therapies, MRD was de-
tected, and she underwent allogeneic stem cell transplantation in May 2020. As MRD persisted in June, the immunosup-
pressant was stopped and three cycles of azacitidine were administered. Despite this, a hematological relapse occurred
in January 2021 that was resistant to high-dose cytarabine and an investigational agent. She died as a result of the dis-
ease’s progression. Thus, a second thought should be given to the timing of transplantation, the bridging, and the inter-
vention for relapse after transplantation. The cases must be accumulated.
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& U & I(c

ST RETE F 9% (acute myeloid leukemia

AML) (571t - BeiATRE & S Az Bt hRA
fadzo—4 7 BRI E R E L, Bl
AL O L 2 B & o TIEH 2 & MR HE A
PHE Sh 2 MEEE CTHH 0. KFo & 2HE
WBRETA FIA4 » (2018 4EHlRTHL) Tld A b
AMLZ39 % PEHER) SEMEE A & LT AIDF
A O5EIAFHRA R SN CW 575, iR
~OERIIHBE R EHBL WY, FEHEGHFEAIE
TGO A IS 4 5 ¥ > (low-dose cytara-
bine ; LDAC) ZASH WV HRDHTY, ARIHEICIRE
B Y Bl GREATE ThTwi.

NN Ty AEERRLO T K b= A
il & 32 TdH B BCL2 % HAZ 0 BIRMIC
MET 5085 TR PERESRITH Y,
BCL2 # @ &H LT\ A Hi 4 DEMESE CT A+
=Y AERFES DY, (75D LT 2EED %
W A SEEAGEIG & 2 B WA HHEAML] (12
o LCKET20184E IS MHE AR ENY, F0D
%, AIFICBWTH 202143 H I, T EF
7o PEFEBE A X D SRR AR 2 R
HIEAML A F 2 R & L7z 2 2O REBESER 4 1
HAREA R (VIALE-A 35k, VIALE-C#{B#) DL

BOVERME LT[ RA I FIALTH LT
> $ 7213 LDAC L Off itk | AR S0,
A [E NCCN (National Comprehensive Cancer

Network) 71 K54 » 2022 fERL Tl i b9
A E S5 Rv60 kL Eo AML B # I 12xt
TLEHEAFEDT 7 —A NI4TV AL
LTAA M7 77 AL OB EA R STy
% 7. —7J7, European LeukemiaNet (ELN) %1
K54 > 2022 FERCIE, 7530 Ed B WIE 755
FKiwio unfit AML®EFIHTH 77 —A T4
YLV AZELTRA N2 57 ALOFRBRES
I TWD Y,
ENTIENR b7 57 AP R ST
LAE LI B L 72A%, 2022 4F 8 H I i Tid AML
(5 p o 3 =i R ra ) 5= 81 LNE B Al w1V
STV, AR T B O R30S R s
DOOREEBEIC, FHLOERKR T TOR
BRI TENR N7 T2 AL 5 AML
D<A T2 MZELTE LD,

BEERE=E
KIFTIX, THEF I ex_F V257 A(H
WL L1, 2, 3HHICERZFN 100 mg, 200

mg, 400 mg % 1 0 1[0, #ER% 549 - 400 mg %
1H1mEOES) L0, 8L ULDAC & X

* Management of acute myeloid leukemia with venetoclax. (Accepted November 4, 2022)
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F1 VIALE-ARBR THE S ATHAETER(HAAE BRALS O L)
HHLBHEE (%)
HAN © HA AL 2
Ven+ Aza Pbo+Aza I Ven+ Aza Pbo+Aza #f:
(n=24) (n=13) (n=259) (n=131)
eve OpS | awe ORES ) ewe ORRY | ewe GRS
A ERREBLIEH 24(100) 24(100) | 13(100) 12(92.3) | 259(100) 255(98.5)| 131(100) 127(96.9)
ML i
SR Fh R | 19(79.2)  19(79.2) | 5(385)  5(385) | 99(38.2) 99(38.2) | 22(16.8) 22(16.8)
MR A 13(54.2) 12(50.0) | 10(76.9) 10(76.9) | 117(45.2) 114(44.0) 48(36 6) 45(34.4)
B BRI A 9(37.5) 9(375) | 3(23.1) 3(23.1) | 110(42.5) 110(425)| 39(29.8) 38(29.0)
FTIfLER I A 8(33.3) 8(333) | 4(308) 4(30.8) | 50(19.3) 50(19.3) | 16(12.2) 13(9.9)
i 5(20.8) 5(20.8) | 3(23.1) 2(154) | 73(282) 69(26.6) | 27(20.6) 27(20.6)
JEARE 055 P R 1(4.2) 1(42) | 3(23.1) 0 0 0 0 0
JEM AT g
Ui 13(54.2) 0 7(53.8) 0 108(41.7) 2(0.8) | 49(37.4) 2(15)
Frki 13(54.2) 1(4.2) | 4(30.8) (7.7) | 59(22.8) 11(4.2) | 21(16.0) 0
3 11(45.8) 1(42) | 6(462) 1(7.7) |106(40.9) 12(4.6) | 42(32.1) 3(23)
it 10(41.7) 0 3(23.1) 0 74(28.6) 6(23) | 30(229) 1(0.8)
1P % 10417) 0 2(15.4) 0 | 2389 2008 | 646 0
Al 9(37.5) 1(4.2) 4(30.8) 0 115(44.4) 4(1.5) | 46(35.1) 1(0.8)
PR 8(33.3) 0 1(7.7) 0 T@27) 0 1(0.8) 0
FE L 7(29.2) 0 4(30.8) 0 59(22.8) 5(1.9) | 28(21.4) 2(1.5)
DR FNIEH 6(25.0) 4(167) | 4(30.8) 3(23.1) | 75(29.0) 26(10.0) | 37(28.2) 12(9.2)
Jiti %% 6(25.0) 5(20.8) | 2(154) 2(154) | 59(22.8) 51(19.7) | 37(28.2) 34(26.0)
N 6(25.0) 1(4.2) 1(7.7) 0 31(12.00 3(1.2) | 13(99) 2(1L5)
ASMAE 6(25.0) 0 1(7.7) 0 29(11.2) 0 14(10.7) 0
FI=vTF I/
Y7 25— LRI 5(20.8) 2(83) 1(7.7) 1(7.7) | 16(6.2)  2(0.8) | 11(84)  4(3.1)

HA N7 — # 12 Yamamoto et al. Venetoclax plus azacitidine in Japanese patients with untreated acute myeloid
leukemia ineligible for intensive chemotherapy. Jpn J Clin Oncol 2022 ; 52 : 29, X b) ¢¢%5 (Oxford University Press
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ABEITRNZESTEREABEE

1. BERABRTHEINEELEEER

A b7 7 7 A A AR E: (VIALE-A R
& VIALE-CEE) icBWT, 7HIFY
5 8% (Ven+AzaBi¥) £ 7213 LDAC B F % 5-
BHE (Ven+LDACH:) CRE LT FEFHS
i NS LSRR TH Y 00, HEAN
HEAICBIT DB TOT 7 4 MELEER & FH
ﬁ’@iﬁ—vt 101111.

MABCHAABLIUHEALUNDEMT
FHLILAEEHRSER, 21287, VIALE-
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®2 VIALECHRTHESh T LHAETER(BAALBRALSIOLE)

BB AE (%)
HANW HA A LIS 12
Ven+ LDAC # Pbo+ LDAC ¥ Ven+ LDAC Pbo+LDAC
(n=18) (n=9) (n=124) (n=59)
o Grade 3 i Grade 3 2 Grade 3 At Grade 3
EHR Iy 4 =HR Lk EHR Bk EHE Bk
PERLE 2R e 18(100) 17(94.4) | 9(100) 8(88.9) | 123(99.2) 121(97.6)| 58(98.3) 57(96.6)
ML e
ZEBPELF D ERIAME | 9(500) 9(50.0) | 4(44.4) 4(44.4) | 37(20.8) 37(29.8) | 16(27.1) 16(27.1)
iR A AE 5(27.8) 5(27.8) | 4(44.4) 4(44.4) | 60(484) 60(484) | 23(39.0) 22(37.3)
il E R
L 12(66.7) 0 2(22.2) 0 49(39.5) 2(1.6) | 19(32.2) 0
g 9(50.0) 0 1(11.1) 0 32(25.8) 1(0.8) | 9(15.3) 0
S D RPN (E/H 6(333) 3(167) | 4(444) 3(33.3) | 38(30.6) 14(11.3) | 13(22.0) 8(13.6)
fehkial 6(333) 1(56) | 4(44.4) 0 25(20.2) 1(0.8) | 9(15.3) 0
i 5(27.8) 0 2(22.2) 0 42(339) 4(3.2) | 10(16.9) 0
i #% 5(27.8) 3(16.7) | 3(33.3) 3(33.3) | 26(21.0) 22(17.7) | 8(13.6) 8(13.6)
g 5(27.8) 0 3(33.3) 0 24(194) 1(0.8) | 19(32.2) 0
AN AE 5(27.8) 0 2(22.2) 0 15(12.1) 0 7(11.9)  1(L7)
S Hh 4(222)  1(56) | 4(44.4) 1(11.1) | 21(169) 3(24) | 9(153) 3(5.1)
ARG 4(22.2) 0 3(33.3) 0 16(12.9) 0 11(18.6) 0
Ll 4(22.2) 0 0 0 3(24) 0 19) 0
HE R B 4(22.2) 0 0 0 2(1.6) 1(0.8) 2(3.4) 0
sk 3(16.7) 0 2(22.2) 0 1(0.8) 0 2(3.4) 0

H A A1) 7 — # 13 Yamauchi et al. Venetoclax plus low-dose cytarabine in Japanese patients with untreated acute
myeloid leukaemia ineligible for intensive chemotherapy. Jpn J Clin Oncol 2021 ; 51 : 1372.'Y k ) &% (Oxford Uni-

versity Press %5 ol IS ) .

HAMNEAOWTFRSOBEHEBET20% 0L Lo BH OB L R %Rk,
415541413 MedDRA ver. 21.0 O JEA G (preferred term) THial S417:,
LDAC : > ¥ ¥ ;Pbo: /74K ;Ven: Xf +2 T2 A

AZRERD HAR A Ven+Azaff(n=24) THHI
£20% LA b oo I A U, 58 BRI o ER A
HE(79% ), M/MRIRAAE (54% ) , I BRI A E
(38%), EIMERMAHE(33%), B (21%) T
0, LR IERE (54%), FRGGR (54%),
THi(46%), WEnk(42%), I % (42%), Bl
(38%) THh-7z10, HEAKHATIE, HEALL

MO & ITHEEVELT tp EREME O ZE B
BN TH (B T9% B LTF38%), JELC /-
ENF R T 77 ARSI E 1A EERO%E
BEEGEARALSOER L HTHEA%LER
TH LIS X hhofz 0w,

2. Xx M7 2$ERH - BEHOZE

(1) B 955 i S e A O T B

NAMT T AFE LIV REBTLEKRE
BIVER & L C RS A 4E % F (tumor lysis syn-

drome ; TLS) A% 4. TLS I3EEHIEO 28A
DR G IR X D M N B ASE A (R
SN, BREONT AREOED, 2L
WENOERISN, BICELHALHL Y,

TLS 1 i AR AL 12 260 < laboratory TLS &,
MR RAEERT IO CEREA 2, REIR,
FAg, ZRIRIE T EORERIER Z 1 clinical TLS

WCHEHSINL S, B R MEE SR E
LR ICBWT, XA M7 T2 ADEEIC
L0 EHHBE S TLS 2583 L, 38 A Al &y
EVFFH SN0, AMLEMSRE L7
ARERZB VTS AWML PR Sy,
VIALE-A G 5R O F &l 3% 5 12 5T Ven+
AzaBE D 34 (1.1%) 12 TLS(clinical TLS 14,
laboratory TLS 245) A58 L7292 &6
REEMAEGREOF GB L O o AT
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iThh, RAMNZF 72 ADFEGPIRICIEESLR
729, VIALE-C ;{5 €13 Ven+LDAC ¥ 0
8% (5.6%) 12 TLS (clinical TLS 4 %, laboratory
TLS 440) HEB L2, WO HARNERT
TLS BEBITHGE ShTnn o - f 251 )b
LOEBEOEETIE, XA M7 F 7 AL HMA
(hypomethylating agent) fift Fi#ED 12% (16/133
%) CTLS(clinical TLS 3 %, laboratory TLS 13
%) DO TE Y W, BIHE S I3 VIALE-A,
VIALE-C 3B & T Em 1o m €, EFRT
[ I=/E o) 33 a2 E /A S T
KIFONA N7 T 7 ARMALHES T, [4H
% 5- B A6 Wi 1S F I ER B 0 3 %5 (25X 103 /pL &
i) B LUEMEREOWMIE AT, FRERILAE
GRS DRSS, TLSOFHifEZTHI 2L,

[ DR AT AR A 5D R FI G-
O] PR ShTn5.

DiNardo & Wei (2020) % 25208 § % TLS 58 8
FHOBEWHFIILTOEBY)THL © [HiE
Wi T2 I CHREEEF AR SETR
BBEEELTS ], [TLSHEB A7 v@wiBE (3
IMER 25X 10°3/u L8, JREE7.5 mg/dL#, ik 7
L7F =14 mg/dL#R) #45%E L, Bk
DERF I L TiE, HMER25X 103/uL LT IC%
5FC, FHMICe Faxs L7 E43vs 5
E U aiife 55 1, [R5 IR
a5 LT Yy Al, R B L0
JREBE A TS ], (XA 297 Al @it
DB E5 (NPM1 54 %7212 IDH1 /2% 54 %
A3 5 RGHFHE) Btk A Tl HIMER 25X 108/
ULEBTH TLSH BT 2 REtkdH 57290,

HEECREJEOT=Y Y 72TV, HIMERE
HI10X10°/pLICIK T34 F T, XA M FF A
5O = ZET 5 |,
EHALEIZORELIFFL, BHTHELRR
CFAAOTLS P 4T H) 2 L 2R T 5
A5, LF3sEGL LAV, AL, ks
FiAS R B R BRIMAE AR EE OG- 2179 . SIRER
MFETGHESE & LT, IRERA I (7 = 7%
AF b, 7T I —)v) T IRER SRR
W(FATYH—E) A, HIMEKEME(>25
X 10*/uL) O 6y, BRI ZHY, LIS L
Te XYL 72g/HECOHRSEHEAT

MiENF 5864 4175

%. e RaF oo L7 ENOBE BRI LS
AR A ik % A, B LR WA IEAA b
777 ADTGRGERBLCE, TV FI Tk
IZLDAC#G5-DEAT L EET 5. &b, NPMI
B FERBEEOBE G, #5510 8 ik
310X 10°/uL &K T > TS TLS A L7125
WdH D 0, EREE TIELER TR O E i i
Lt bdbHHY, NPM1/IDH BI5G T25ETED
WHEPE D ZHE L CHIMEK 10X 103/uL Kl T H
TLSRBUCHET 2. TLSICkE Thavas, &
ZHRNA N7 T2 ARSI HIEERIEIC L
U) FEREYE M PN &R (disseminated intravascular
coagulation ; DIC) % 584 L 7= fEf) 2 #85k L T
%. VIALE-AGERIZBWTH HAR AR TDIC
HHE SN Tw5 (FR1)W, E#EBELARHIC DIC

FRELTORWEE S EESLETH Y, #HY) %
T2H) T ERRTLETHD.

(2) BF - BHERERE DS 5 BE O

Nk b7 Ty AR R Y 56, 60
B CiRREZRY, 24 TEIEHES AIHE IR
L0, FAZF T CYP3A(cytochrome P450
isoform 3A)4/512 L DL S, [TLALHH
fE PR S LD R Hr PR 0.1% K ) ©.
K ORMLED T, FEICEEDNHEIEREE
(Child-Pugh 57 C) % A7 % & Tl b g
HEAL, BERAP@E L BRI LB H L7
O, HGROMEEEEL, BAOKEZME
ST L) FEEEMR LTS, KEDOHF
) 33 F O DiNardo & Wei (2020) 91, [ &
O fFHEfERE % (Child-Pugh 778 C) JBE T3, #%
H5RE50%METHIL ]| L LTS, KD

WA I TR EREES ST 2EE] 0
HE I3 E SNTORWA, KEDRACH®
TIRNRA M7 T 7 AGICEY) TLS VA7 5%
L7:0, BREBKT(ZLTF=02UT 5 A
[CLer]80 mL/min £ifi) ®EH T, £9h1%
FBh - £E=41) ¥ IhPE (B ~EE [CLer 15
mL/min PL_E ] B RE R I E T O i 134
) L@ LTWws®, F72, Cler 15~89 mL/
min OEERERERFICBIAXA 252 A0
SEPERE AT B & ORI S TBL T,
CLer 15 mL/min il O A MM 7213508
HOIEYTREI T 57— 73RS,
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A

80

2

AUCa(pg-h/mL}
- e
o d

o
o
L

+
. ' :

m-
T T L] T ] 1 ¥ 1 ]
Veo  Ven ungwen TUID TNIF o, TEIEF sEIF 4b3F
A30mg 1200mg  (BOmgTID) (S0Omg QD) (200myQD) (120mgTID) (200 mgOD) (£00mgQD) {200 mgBID)
y—— Ven 200 mg+ Ven 100 mg+
RREECYPIAREENME SECYPIARERMNA
B ..
-~ 4«
=}
E
E
£
%
]
&+
8
2—
B
e
&
>
—{)— Ven 400 mg 3%
—@— Ven 100 mg+ K ¥+ -
—W—Ven 50 mg+ A% aF /-l
0-I T T T T T 1
0 4 8 12 18 20 24
58 (h)

F1 CYPIABEZEGHEEROANR M7 57 AOENERE

A : Ven WAL S £ 7000 R R - $50% CYP3A BUEZEOF MBS 02 1 510> Ven B g i (AUC,,) (Freise
et al., 2017, J Clin Pharmacol ' X b &% : ©2017 The American College of Clinical Pharmacaol-
ogy). B : Ven HAES 23408 0/ — b (51 CYP3A B (i FIBE @ Ven it e B T
& (Agarwal et al. Management of venetoclax-posaconazole interaction in acute myeloid leukemia
patients : evaluation of dose adjustments. Clin Ther 2017 ; 39 : 359.2 X b gk, &% ; 20224,
Elsevier =& i iFafi i3). BID : 1H204E5 QD1 H 15 ;QID : 1 H4aREYS
TID : 1H3EES ; Ven: XA P2 727 A

(3) CYP3A HlE3E & fif il I CYPSAERE L OHFEMIZLORRE b2 T2
Prr SR M3 1212 CYP3ABEMEI 2 44 AD AUC EAIEICIEGS & #3010 92 (B 1-A),
AYonhh, ~h b F s AEOUHICIZIESE Y — (5 CYP3SA &) X ok
HUETHL. BLiCEshza BTl ~ T, @EEANR 7T 7 A0 Cmax #57.1 512,
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AUCo2s 25885 ICHEM L 72 Z L AR SN TS
(H1-B)®). 2HOEHSIIHONIFREDS,
i 221k EEE CYP3A BESE & off FIl X, ~3
b2 G ADHESREFNENS0% F/21E75%
BT 2LV ReLBERISHERTEL
ERTRIZLTWG 90, ROV ATYT A v 7
L¥a—TiE, B2+ — 300 mg & O
g, X4 b7 727 ARG & 400 mg
% & 512 87.5% W LC50 mg 2§52 k&
LTwa,

AIBOGATLE O T [PREEED CYP3 [HESE
OF R (R B, fERRR S0 1 idRA b2 5
ZAEFRELTICRET 52 & |, 5 CYPSA
PHLSESE BF AT B, FIE@EMICEA# 2 1 HE
10 mg, 2 HH X 20 mg, 3 HHLLFEE 50 mg 12

Wi 5k, dEREE SIS ARR Z 50 mg 12
WETHIE | LRI TWS, KEDRN
W Cid, [HRE - B CYPSAMESE L OB
T O2~3HEZIINR N2 T2 A% BERO
HEICETIE] ELTwWa.

1) PLEL R Dz -

AML TI3HUEMES 3% 51 & 2 ki A
AEZ D RF L, AR b ER A E R B R
PAFEDRIEHL RS SNL 0, il - PIELHHE
DT 5H#EB IS 2, Grade 3BLTU4D
B e O B R R BR I B B BBl A1, 65
B EORGFRAMLEEZE R L L-EIbH
RKER(NA MY S AEHMA[TH YTV 31
By ] LfEH) TIE8%®, 72, X
+h 2T 7 A+HMAPE AR % @47 L 72 AML
BEICBIT2 ik s M XML ClE126% T

Hotz, SHIKAOWETIE, RiGEEZD
FEBUHRE 5% 12, A%/ SEGTERR B Tl 19%
EEWEE ALY, FHETIE, XA
T 7 A¥% 5 AML B O 4~5% (2R 5P 20 ik
P (MEEZ W 213 VEE V) 2 ShTn
525)26)'
MEHEOPTLHEICT V= VARRYaF
V=), FyaFsS—iv, 4 bIaF—-, BE
U7 NadF— V) iRl o CYP3ATH
EERAERTEOEEZETLD, 2B, =%
XY TFALR(AART 7 ¥ 5) BIUER
DXy R (7 L5K57 L B) 2 CYP3AFHEMEH

M#EAF 864 H1%

ERRVIIERIECH L GEWHREIERIILT
%z © https://cancer-druginteractions.org/) .
MEREO TS ICH LT, Aldoss &
(2019)2913 [ RiGEMWAMLEE TIIPLEEET
itk 5-oFEMIEHETE S, LTG0
AHEEIMERERTEE RV, &612[7
V= VR EE L~k b7 T 7 AR kIO
AMLG#HFUCHE~OFEEIAH | & LTna55,
[Tk /)&% x 714 Y RMBERERIRA 252
AD MRS LIRS ], [H%/ 86
AML B #H 2T AP RS PRS- O A 11
RSNTOWRWA, GHRPINE (FRAR GG
HWRE AT 5 BES) T3 0EAS (A%
(LA A FE Al e 0 FLHA P38 B8 56 ) R B L
BB AE O BETED) 2 EOBLRAER ) A7 BET

PSR SRS | LikxTWwE, —7,
Jonas & Pollyea(2019)2 X [ =¥ /¥ ¥ > 74
CARPIEBEETT AV FNV AR I T LA
WIGTEA S <, FHESOREIHEE I TV
HZl, EBIINRA N TV A% BEE TR
FHagTchir b | #RL, [T/—VRIE
WG OBRL, X4 7T 7 AO R L %
BT, HEMEFRN IS T2 ] 2L Tw
5. KEIMD 7 » % — BT At % —@ Maiti
& Konopleva (2022)27 1%, ~X4 b7 5 7 A#E:)E
171212 [triple antimicrobial prophylaxis (1
E[F /o RF]+HHTANVAEHIHSVE] +
MEEEOIAGHTFES)] £ /liTL, fi
L LCRPURIREIEEE A 2R oy —
W, A% TaFs— v (KPKRKRE), K ar
V= (BEHIEW) 2R L TWS.

H OARET LIRER, Nk b7 77 A5Gk
OEFEASE D FEBURM IS T 2 TR S5 h
THEY, BHECLLTHEREDHK G EHET
BTl Fh, TYV-LVRNERELD
PEHICE WA 79 7 ADMLHiEEEA LR 1,
TLSHBI A7 Db ieErH D720, 7
V=V RPTEEIE IR b 7 T 7 AO R RliE
3R 5, MR cod 5 Mg T 5.
FOBE, XA 7T ARACEICE S Tl
T 5. Wi i S B e A
i, XA MG ALOEYHEERERS LW
IX ¥y o714 L RMERESOFH L ZET
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L. B, MD7T ¥ = rhat sy —TidH
7 A NWVAZEE DO 24T > TV AHHY, KFFTIEAN
P+ 7T 7 ATGHRREIZHLY A VAR L DGR IE—
eI T b Q.

2) filHHE D425

SR IZ P34 NCCN 1 K7 14 (2022 4R
Version 2)® Cit, 7H I 21d [hEEE (>30
~90%) fit ) A 2 |, 100 mg/m? AT D%
FE A RN (<10%) M) A7 |, ~ot
k7T 7 AW [~/ E (<30%) itk tE ) A
7| OFHAAEICSFE IR TWS, VIALE-AK
B2 Ven+Aza BECOWN DO BEIG1L, HARAN
HEHTEWEN AL N (HAN4L.7%, BA
N4} 28.6%) (1) 1012, AFR oD i) i3k 1F fi
RHA 742 TIdhEEfESE) 270

SR A A HE R & LC5-HT:%
BHERESZHEL VL., 8L, TAFS
A v OFRREI T ICEIE L ADERI T2
bDOTHHZLIGESW, T2, 77LYE
7 MIPRECYPIAREHR CTHL /20, N4
N2 ALOFRICIETEETET .

il (2 L <, DiNardo & Wei(2020)™ i3
[ 7HF 7 %0 HMA % 6F 19 2 B3 il 38
(ot b0 %5 SAEETE) O
Fhite5 #3552 ] £ L Twh. Richard-
Carpentier & DiNardo(2019)3% (& [ v 2 &£
CYP3ATHE#R 7 7L EY » F L O REIZIEAN
AT T2 AD50% | A HELE L TWb.

B OHEFR TN P T2 AR 5T 8
I2iE, 7HYF Y3213 LDAC L bt CIE
MO % ZE T 545, N b7 T2 ZHH|

5 I ERGICHIHZEOR S IIAETH
L, BEZIELTAF2OTT 3 FEOPIRE
THIET 5.

3. XN MIZ7 7 ZAZAOEEREE (ARR)
Jonas & Pollyea(2019)21%, ~X4 b7 57 Al
BB A R EERE IS MR L F O L
LTwa. NCCN# 1 FJ1 (20224 Version
2)7Cid, [G#Hz RN E (FRikE) 321~28
HHODMIZ TV, EEFHTEHEILZO R (5
FERS% LLE) 4%, Atk AR TELE AT
G EPECSICBEENERE BIFL T2
A7 VBERIETAHZ L], [BHiREIZ2914 2
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VHO21~28HHICH ET 52 &, [liLEkmd
DAEIZ»PD T 1A 7 )V H O 5133k HE,
PEIZIG UM EAT) 2 & | ZHEEL TS,
[MERIRAAED b, 191 7 VTR TS
NIZGEENR b2 T 7 A% AR L TR ER D
o = — #| (A - (granulocyte colony-stimulating
factor : G-CSF) #$¢5-L, i 14 H Ol £kE
B T ERETT AL, FAMERREIEAGE
HENITEROF A 7 VEBRTAZIL | ELT
W5, —Jj, DiNardo & Wei(2020) 1%, [5if
BAZ1IY A 2 VEH®D21~-28 A HICHEML, 3F
EREEINADSHERE L CRRO LMD EIEXA N T
A% REEFIROTA 2 VERMGTAZE | &
LTWa. fE6IMERBA~OMNRE LT, [
Bl 35 Bk 5% A il O 35 A 1213 5 B AE 038 45 119 [a]

15 (hfhEk 0.5 X 10%/L LA_E 22 [/l 50 X 109/L
PE)DPREOONLTTRANY 77 A RIS
LIk, EE DL ERREA (0.5 X10%/LA&dH) T
12 G-CSF %% 5-LCb L\, T4 [#H&5FM#E&
IEimeke=4") 7 %A1 mELEL EER L, Grade
4 OUFHERIEA OFebe (7 H &) I3 EEOS
BHEZ RO 1L, i PERIEAT I § % TN
A2 ARKEL, GCSFEIL5TH 2L
42 LT b, Jonas & Pollyea(2019)2) 13
[IEREIE 2 0F 72 IR T O3 5 139 A
7 VNI RR 14 HR ORES M % 3152k
L L, TRERIB T o G-CSF 512 & 0 I dEkis
LI ET DI EHE C, 14 H B OREL P
P ERATI X100/ mmE £ 25 L9, 2~3HT &
D G-CSFHe5-] # 3L Tnwsb, ELNA A F5
1 ¥ 2022 4TI, 114 7 )VED14~21 HE

DA FE L, 3 BE3EERAT5% KM TH
L, RAKTUHBETRA L7 527 AKIEL
M %R CmBRmE Aoz L |, [RA o577
AREER T HE LA ERA RIS L e viae,
G-CSFH#&5-CHfhERmEREL MfET 5| 2 &
L TNB Y,

FEARMIITARICH AL OHESZ I IHICHE- T
A OMERIEA IR S, XA 7 T2 A
EEORA O 144 7 VT MR DA Hh
boFERL, LEIIC L THMTHLTS. 1
42 VETIE14~28 H B ICHRiRE % Efid
L. SEIRAORITH X, AMLA )%, BEiG#
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R/ BIETEFOM 4 O BERBIFEIC L -
CIMERBIFE B AR % % 5 b EE L ORETT
L. EEESEER 5% A O3 A 12 M ER 115 & 3
12O, "EAM IV AKE(REIM4HE T TR
Higl2) 23895, LETHIIG-CSFIS
&Y 1X10°/uL @ T ChfpERmIE = Y, kD
A 7 NCRATT 5. BRIEFERS% DL Log &
N4 b7 T2 ATRESTIRDOY A 7 V% Bl
T5.

4, Rx b7 79 X EEMEHFHOEIE (413F)

(DXRRM2F7AETHFT 2 /LDACOH

)

VIALE-AREEO 70 a2 —VTid, [1H 127V
HAAF P ERIR D 2B L TH R b7 5 7 AD R
BIIfTbhnwZEL, 191 7 VTHEZ ER
LSE KRR L TRA 7 57 A5
MO, 1 7 VR OWE, /37T
VrEkEET A ELTWY, VIALE-CHRERT
i, RIS O RA b7 T 7 2O G-I EE M -
HEEITH L & L2AY, LDAC O i3 R S
Nl odzd. RBORMALEY T, [ FE#E
1% 12 Grade 4 D thERIH A HTRLO B2 6
(@O FEBEE), Grade 3LATFICMOIET A T4
b7 T 7 ARKREE L, mEERICIIARER & 5 CH
BHTHRAT2 | RshTns,

T 9 3 W14 D ML ER A ~ DL DN T,
NCCN #4 F5 1 » (2022 44§ Version 2)7 Ti,
[ MEREE AR L5 & 13 E iR 2 8 0 K
LTV, BELTWARAWZ Lol dA2 8, I
R 4 ) TR R M AT A 1A b
277 AFIEHMA/LDACO—F £ 7213 W5

ORBERH G MHER BT & | R
LCwv%. DiNardo ¥ Wei(2020) ™%, [ 5 f#3E
Bt T b BED PR RT3 X
(hB | EL, #8517 VTHiFhEk
LEBR O REPEIEdH A%, G-CSF5 2L
#ELIL| LN, $ARR 757 AOHER
I LT MM oOFHEEAM L LA
A2 T AWEIITDEVWI EE L, HPERR
A F LM MG ORI IZIEINA b 7T 7 A
AREL, 2O, MEFEN AR (14 HH
B EETLREICE, F5HEEBEONRANZ T
7 A% 5- W O B BE I e AR ORGET (1A 7 v

MEAF F86% il

28 H—21 HE—14 HiH) | 242 LTw5.

[ & A% RE D [IE AR S WiE, HMA®
i (R TR A7 15~30% DB H TIE50%
W, BRI <15% O BHETIE33% 12
i) A RRES L, i EREA I LD Bl oA
k7 7 7 AP SIEAALE L B ICIE, HMA £
I LDACH# 5 #(F#hFh8HH, 11HHEL
B%) 12 G-CSF O TR 52 LTh vl &L
Twh. MD7 ¥ ¥—Y »H At » % —® Maiti
& Konopleva (2022) 213, S 53 EkA5% Al €
Grade 4 DUk EAT 7 B B LI EReSE, 72
IR b7 T 7 AREZROMEKREIRIZ 14 H B L,
FETAHAE, XA 777 A5G % 28
Hi7256, 21 HF— 14 HB—7 H B~ & BERY
SR LTWA.

AT H iy TOHERRIZHE - T, G-CSF&5-
FER Lo+ 7 T 7 A5 % By L
ATz eriRTs. NA MY T AR
R R ROLEN D LGS, W THhiUuL G-CSF
G L0628 HIY A 2 VEMFET 4. 2
PELHBEEEE R TRVWER I LTI REL
LA OG- BT A TRABVLETHAH. &
B, VIALE-A#&ER® Ven+AzaBETlt, e 372
(2 ERST A IR ARG 148 % 1 9 Se e TEIE LI O
87% (161/185 %) C T #1Z Grade 4 D 1ML ER
LB L, F037% (59/161 %) TRIFA 7V
(BLT2% 42 VH), 33%(53/161 %) Tl L
KA 26284 7 VELDREEL T3S 7V
H) I, ThEht s 75 7 A0 58 % 28
HiE A5 21 HBICHH LT\ 530, 28 HE O
SEHHEHFEL-BE LOBIRITOATHE,

WA, MERBADRIA 7 vFizid 2914 7V E
PIREIc S R L 2 A 2 fTr S B g
D CAALFHII IS FMEOBEm 2R L7z,

NA M T 7 AOREREICEEL T, HMA
F 72X LDAC HF Rl DR ARABRAS e 2 b LIS A
k7 5 7 AD 5 = (HMA ff H EF 400~1,200
mg, LDAC fif /i #% 600/800 mg) & AxhPEB L OF
Wtk AT T S % — ST hbhiTw
%3, WINOGEHFFECONR b7 T 7 AR
R/OAEA~OFEIALNT, HMA G
N b7 5 AR ROBEMIZEV Grade 3D 1
DUFHERAE DR BUFFE A8 £ % @A D
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THEMED Z 2 5D, 5) Bl wEEGHE, BHIEA, il SESERAVE I
JERIZ BT A SHET TR R, FRIMEE 20125 26 ¢ 92-
BhIC 94.
6) ERFAT, BA—EL SAREF, b A4S Y CT sl
MEHIZBT BHMEH O CT #f% 71 b 2 )V OfEKIC & BIF 52 HE (CTDIvol & DLP) o E M EREH 4.
— o S T | - T o S y > - HERRcE R SRS 2019 5 22 1 715-722.
B EE-‘L Eﬁé\/—\ﬁ#b_(«\ 0);1‘, %)CZ‘ tl/‘ L.k%E X
V)‘\ iMMFi /%S M fﬁ A = ;/\Z & 7)) AgEIEANH AR RETRER R RS LS
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Establishment of a protocol for CT-imaging for trauma for the night shift at a secondary
emergency Institution
* **Hidetoshi Yamana, *Rui Iwata, *Takamitsu Uchi, *Rumiko Ishikawa,
*Tomoya Nakatsuka, *Shusuke Kasuya, **Koji Ishigami, ***Osahiko Hagiwara,
***Miwa Katagiri, **Ryo Ichibayashi, *Tsutomu Inaoka, *°Koichi Nakagawa,
*Hitoshi Terada
*Department of Radiology, Toho University Sakura Medical Center
**Emergency and Critical Care Center, National Hospital Organization Medical Center
***Department of Surgery, Toho University Ohashi Medical Center
**Emergency Medical Care Center, Toho University Omori Medical Center
*°Department of Orthopedics, Toho University Sakura Medical Center

Key words : trauma care, raising the level of ER, double-board

Abstract

Our hospital is a secondary emergency institution. During CT-imaging examinations for trauma, especially in the night
shift, there were some cases in which the injured area was not fully covered by the imaging range. We established a pro-
tocol for CT-imaging for trauma for the night shift, emphasizing two points : “Insufficient imaging range should not be
used when evaluating the trunk” and “Head injury is often complicated by cervical spine injuries”. As a result, the num-
ber of cases in which cervical spine evaluation was performed at the same time as CT for head injury increased signifi-

cantly.
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PHATSH 5, HFCILFRIEEZ O BT 2 i iz
2, HEBZBCHSSIRIHMAESESTERD T &N, MEWE ORIl (supercharge/super-
HOIFk drainage) 3 —F > TlEfTo Terieiy,
BEHRIIBVTE, BE T LA BRIl BRI, MBETTRERE L LT v D, RO {E
FIT-> TV B, FHIBEEHEICE VT, M R Bl &7z Tld, RO tension 12 & - CHERSED
AT FEONNEEETH I L LTRETH SH7: JEGHASR I S5 L 3, FLEAHE E T h BT O
¥, MECUNEXITHS, 77 > 7 L7z KECIiREE T - CB I EMBREELEZEZ TV D, FEFRC
%475 LH 2L Tve b, FEBESROMETNE, - T b tension #FERA L, tension ASERV AL, R R
FEDME 20T TIE 2 <, ISRREN OMEFIME & T4 P FES | U7 RS CHET IS CMEheiE &, T
HYENH Y, UHETEOME L IBMIE Sty Z & TSR ZFEaBATA P S A X NITEERL TV 5. W&
T, IHECEERTT S (E0). T, MukEHE i EHI, FREAPEEIToT D,
MHEAPARIZEZ TS, 10~200#-Twad, I
AT LT BB 5720, 75 THICER 3. HEBEEEICE T ART RO
FHT, BEFHEOEL & LFEMIICG & LDF & H MF AR EATd B &L, MBS % (super-
(OO b o o e O charge/superdrainage)” ¥ 5. WiRD L 5 (2#HEE
- A IR ATEIR 2 AL TV B 2 2 AR L TA G HARR), JORSERM S A T TH Y, LA
WO E R, BEOWEEE TV, JOBERTERE T R CbE L, PIENEIR T S5 L, ENEES
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e er A A 2 LTI HETH o Ao FENGER
BT, FEES T 7 hoiEc R IE TR CH B
I EDE, MEABEHIGIEY A& 1T 2 S UE &
UCEM#TI T &2 E Ly,

BRI ER i

MR ORSEL, BERED I A S L4 b7z,
FAEE AT CE b EETH D, & IZEEE
(&, IEISIC & 2 Aeds SRS EE L L B AER D
£, FO LS REINIH L TIERS I feeding tube
A LEEHEETITI LI L T3,
T, WiAagiE B A4 A FIZEHE S, oH
[EACHUE 2 fEfRE 2 L LR Thiis 2 &AL
IX¥LIEH 5, S IIZEAFI TS D, RELE -
JEHE L A S P il AT LS00 5, HR
HC X BRESORB/NMERSEE STV A EEE
BB DY N N— VPRI BGTIE, I @EE
T 5,

B

HETIT-TWwa, EEYBEATIC BT 2 BHRR
RS FESAEEE /SO A o TS
L7z EEUEOFRICBCTE, E T oHERES

wE L3 LUENH D20, BEERLEAA 2
a0 %4 <, TSRO MR fFASE S A a0k o> 7=
DIEHEETH D, HREGOMEBIZITBAZLKRE

ML) A AT ST & | Mo BT 3 hn Ty

GERIT) ZEAIETHD LER B

13 Sasaki, A, Tachimori, H. Akivama, Y. et al. ' Risk
model for mortality associated with esophagectomy
via a thoracic approach based on data from the Japa-
nese National Clinical Database on malignant esopha-
geal tumors. Surg. Today, 53 73~-81. 2023.

2) Zehetner. J. DeMeester, 5. R, Alicuben. E. T. et
al. ¢ Intraoperative assessment of perfusion of the gas-
tric graft and correlation with anastometic leaks after
esophagectomy. Ann. Surg. 262 : T4~78, 2015

3) Kovanagi, K. Ozawa, 5, Oguma. 1. et al : Blood
flow speed of the gastric conduit assessed by indocya-
nine green fluorescence : New predictive evaluation of
anastomotic leakage after esophagectomy. Medicine,
95 : ed386. 2016.

4)  Ikeda, Y. Nimi, M, Kan. 5. et al. : Clinical signifi-
cance of tissue blood flow during esophagectomy by
laser doppler flowmetry. J. Thorac. Cardiovasc. Surg.
122 0 1103~1106, 2001.

5) Liebermann-Meffert. D. M., Meier. R. and Stewert, J.
R.: Vascular anatomy of the gastric tube used for
esophageal reconstruction. Ann., Therac, Surg. 54 :
1110~1115, 1992,

6) Yamagishi. M.. Ikeda. N. and Yonemoto, T. ! An iso-
peristaltic gastric tube : New method of esophageal
replacement. Arch, Surg. 100 : 689~-692, 1970.
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WiE AL NG W RE R, AR CEL ki 8 EE B0
Wk F, A, Ek

| SRR O 230 SRS R S 5 AR

g =5

B M EEEERCBLT, BEOLRIIHER 2R EOSIHEC DN EHELRETH L. HE, 1272 T
) — U EIEC LB MRFMORMEVRINTV DY, FANEENAS AT LGRS RAETEERL TW
b, AUFE T, EERACHESRERMELNE/ O U EREANETEZESTF I A ZAWT, BELHF

fHDATREM: 2 L7,
H ik YEETIT o2& - KIBFEfMir, SEBESEESEAF T A— (toccare® astem) AW THRELKT—4 %
IWEL~.

$ B SEBFEN e KIBERE 4 AT T EAAEL L. BEERSIC DLW THAERRMNERIE 45.9%, ~TJ
O e 0420 SEHL, BOMEEUEFR ORI 87.2%, SIMERORIMEBIL42%TH .
# O3S F L A SIS MIEHEA, BEREIHETFRICAR TH DRtk g anr:.

ki

=g

Fog— R
HEAELA—F,
TR I 37,
HlmkEE 2R ATfn L
ANEF OV SR

RIERIRE ¢

T 4T HITH
#IE SM449 A20A
FiIR ff44E9 5200

HIEEFRMICB LT, BEMREBRTT2z L0OEMHE
WORMNIEERELRERTHS. B, 1R 7227
J—2ZRANEENEIIL S EE AR OREIES <
RENTWE. > LML, A RETP YY) — @ik
IR M MALERNTERITHEE L Thd LITE WIS
5 oM OFMENFELL ThEhEabiERIhTnD., &
o, BIOEITHWONSRANSEHBAA S AT LALLEE:

pop el o
ﬂﬂgﬁték% R AT MEETHIIERENS, —BER T THCERLT
T311-3103 IR BETRIREN A AT KY D 55280 g
EISCRRHK FIER > & —hE WELNOBHRRTH .
TFE ¢ 029-240-7711 (foF) AT A, SURATFA—5— EZEEN
E-mail:_kato.takehito. gt@mail hosp.zo.jp Bir->TPH D, SR-NIRS (Spatially Resolved-Near Infra Red

Spectroscopy : ZEf S AERIRIRI 5358 ERLTEREZ
SAEROERME TEORSORS MEEERME (GHEEESE
FAFIHE © cSO2) EBAT/DOEEE (Hbindex) #FHHI
TEIENAETH S, SO2 I L » THREERICHITS
TR M F O FEMEZS, =7 Hb index 12 & o THARIBH D524
MWABETHEENIEENH Y, WEIBEOIMFFTMZ
RIS, BhARM T & AR O WA O 3 FRFIC
15 &I TN S,

bhbhid, ERTEHBCEETCB T8+
A—FIZLBETF—7 DIEETY, HEAF A5 EH
WTISF MRSF AT D I D W TRE L 2O THRS
5.
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A T L A — & = R BT IRl

Hik
YR TERIIT 2 2 REB L URIE - EBFHICBNT,

BERIFESTEZSTFI A—F (toccare® astem) ZHWNT
BHIBE D MKT T —& OREET o7 FigD.

Fig.] BEIEEFRMAGAFI A—F (toccare® astem)
Foy - EEEAT 1S02 (%), FExA¢ Hbindex

BEEEEREA F A -, AF P A-IH KL
NIRS 7O0—7in6izoTha, 3% A—2HR{E1E, L
B%iZ rSO2 A% FoR, FEXIC Hb index MFTAR Z N, microSD
H—-FIZ0SBIE0F -y MmiEE g, NIRS 7o—F
AR RSB EN, BARELTEAT 14K
(LED) #, ZHMELTT7#+ h¥1F—-FEANTNS.
A NERIEEHT 6 mm & Smm ICH|ESINTHY, Bt
mMHS 4~5mm EFTOHERINAERLE S /L>Tr s,

FABLUNIRS 70—71F, BELZEZ—ILEEICA
NTHEHLELTAEZTD L TMFOBEREREEL,
ME/O-FEBECUTIRIT. #NIE0LBEEE
ZHCEBLAENT SRMELEM ST 5 & (BT
Z{HT, NIRS 7o-—-7EMZFTEI L) KHEELT
BE L 72, BEPRBIOERENG S NS TEHAlZTTY, Hb
index 0.1 AL DFHEEE/ET—~ E U TEHLUE.

BEFMICRTAEEER TR TUiES - AEE - ¥
AT ES - BELR WRFEE) Z8E L. BEER -
HREFHCE, WESRE - UBRTFERE - MEFLESF
AHBIED I » T A LIBER & THERT o /-,

MERRETR > THRVBENSQRIET—F 2
T, 1502 LA HD index 2 DWW THESS - SR & O Eofig
BfTo/k.

W& SR BEAE OO 7 W REMl B X DN B AL - FiiRIEOm
DHOTWAWBEORE T~ &, URBE - mEilast
TEFIORET — & OLLigh Sl F 2 A—F I X2 FE
MmFRFEMmOMEEEFH L, HEER&TBT 28T+
A= L MM O TTEEME I DL TR L,

HATALIRIE EZR 2 iz

ias O & RN I WT, IR OE 12V Shapiro-Wilk
WE - SRR E T T Bartlett O EMREZ ALY, TR

SR DB E TR RS IK (one-way ANOVA) 12
X BHTEB XU Turkey #2100 X B S E iz, TR ICHED
72356 1 Kruskal-Wallis B3 7E 35 & T Steel-Dwass £ 10 &
LEFLLEFT > /2.

JIB &5 ifn 7 55400 o0 Bl il 2 ROC fi#g D& L @A & DR i
(1 —-8RE? + (0 —8FEE?D BENcRslEEL, 2B
YT S BREOERMTT 1.0 HRFOIKEELT
BHLUE AMEEREAGREEE2DREERCHETLAE
(ZATFES 2019-53).

FR

EUEEFW 9 B & #E0E - BIBREFE 14 BT 97 ERT DE
EEfToE EFHOBEEE. BEHEE7H, EIRE
B, WEEERER 1 HITh o

MENBEDMND 2 TR WEBEENS O 65 HAAOHE
T—&Mm5, H /B - #IED rS02 BT Hb index 12D
WU, B S S DR EIT 52 SO DWW TEMI T & @
bEEEAT o 23R, Shapiro-Wilk DIEHEMEME p=0.514 &
DIERMEREHNENT, Bartlett OEHRE p=0376 £ 0
FERERFERNEI NG o228, —TRES S H (one-
way ANOVA) I X BBEZRTV, p=0395 KO &
OFEEIZFEERREDIh oz (Fig 2a).

Hb index 12 DWTHEM & & D LEEFTIE, Shapiro-Wilk @
EHRMERE p=0.000001936 & D ERERIFEHNZNE20,
SRS ARy ZRERER{TOR.

J 8T A R w o Kruskal-Wallis 8 p=0.0266 TH
BEZEDLMEEDNEN, LEHIEE Steel-Dwass % C
(colon} — SB (short bawel) p=0.070, C (calon) — St (stom-
ach) p=0.070 & “EM OB TIEEETRD 51T, Ho
index X 2DWTHHEEDOTHM I LOERBENEHEhNk
(Fig. 2b).

4 97 M rSO2-Hb index DEAE %ML, MiFREE
FRIGEIHEMEIZ D W TR % BAYT, 1S02 & Hb index
DR il % T8 L 7.

Ko bFr—bOgHhns, WEIHREGIHEDZWERS
JONMAE N - FRREOMD > THWihBEORETH
SENTIE S02>40 D90 Y27 (Fig. 32) BT
Hb index DEE#FH L. FHEICL T Hbindex<0.5 & 94
H 27 (Fig. 3b) TrSO2 OMBEOEHET o~ MiE
{2 ROC B O A2 L REA S OBEE (1 —FE)° + (1 — R
) MENIEBEELE.
rSO2 B{E
ROC iR UBIEHEIC T B BRI OB AT 1, HHE 0.1

AUC 0.527, 1502 i =45.870 (0.910, 0.688) (Fig. 4a)
Hb index B{E
ROC Bb# (ARBTEIZXT S B{ARIEQEATT 1L, R 0.1

AUC 0.847, Hb index FI{E==0.420 (0.962, 0.500) (Fig. 4b)
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Fig.5 rSO2/Hb index DHATE

r502

Bl rS0O2=45.9% & E{E Hb index=0.420 % HH TR,
W SOHEEL, K AONESHD

ZE

AR

rSO2 45.9% LU F B A Hb index 0.420 5L - % S HHI R E
EL7=BE, PENEHEDRVIERASB I T E L - F
HHREDOMD > TWIRWEEMNS D 78 ¥ 2 7 h, IEHEH
Hid 68 B2 I (87.2%) Thok.

EE OBRLE (78— @ + 7)) /78X 100=87.2%

TRBER X UMSHEEORONEEFMSHELN
O EoH L IINTF—FirBnT, BREmEiE e
b (84.2%) T ol

BEmOMEER 16,719 x100=584.2% (Fig. 5)

SEOHEBEAF L A-FICXAHEBEOMFFMmT—%
W, Yo FILEBESNT WA S HSEAEEOAECDh
oo TWaME, 12 Ry 7oy — 1w RnwEdyeig
il & D EEESIT A T L /s S B - TS, L
L, BEFEHYES DMK & 0D R B0 5 s et
MO ATHENE, PIEREE QM H ICC BNEFRNBEHEI A S
PATALDBEMTHZRUCHEEZRC TN S,

HEA T A—# (toccare®astem) ZHWTEBREOM
FEE T — % OHEE Z1TLs, rSO2 45.99% « Hb index 0.420
OHREEZAVWSZ LT, BELKOFES X CHLEDE
MEHHETAICB T2 RAENES 20 L Ebhik.

TS

B L WEMEENT, HEHABEO CESEBOEL -
MBI ORI RS LA, COBEBEDLTEROE
ERLET. ‘

7zl

T8 3k
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Examination of a Gastrointestinal Blood Flow Evaluatmn Method
using a Tissue Oximeter ,

‘l

Takehito Kato', Koichi Kozaki', Ryo Muto', Yosinobu Kobayashi', Satoshi Yoneyama',
Toshiaki Fukutomi', Yasuaki Yamamoto', Kazuki Fusegawa' and Kiyoshi Fukunaga'

i Department of Surgery, National Hospital Organization Mito medical center, 280 Sakuranosato, Ibaraki-machi, Higashiibaraki-gun, Ibaraki 311-
3193, Japan

Abstract
Purpose: In gastrointestinal surgery, intestinal blood flow is an important factor that can lead to complications such as
suture failure. Many recent reports have evaluated blood flow using an indocyanine green fluorescence method, but as
infrared light observation camera systems are relatively expensive, this method is not widely used. In this study, we
investigated the possibility of intestinal blood flow evaluation using a tissue oximeter that can non-invasively measure
tissue oxygen saturation and hemoglobin index.
Methods: From esophageal and colon/rectal surgeries performed at our hospital, we collected gastrointestinal blood
flow evaluation data using a finger-mounted tissue oximeter (toccare® astem).
Results: Ninety-seven measurements were performed in nine cases of esophageal cancer surgery and fourteen cases of
colorectal cancer surgery. The tissue oxygen saturation threshold for gastrointestinal anastomosis was calculated to be
-45.9% , and the hemoglobin index threshold was calculated to be 0.420. The detection rate for cases without complica-
tions was 87.2% , and the detection rate for cases with anastomotic complications was 84.2% .
“Conclusion: Our study indicates that the evaluation of gastrointestinal blood flow using a tissue oximeter may be useful
"fér predicting anastomotic complications.

Key words:
tissue oximeter,
gastrointestinal biood fHow,
tissue oxygen satueation,
hemoglobin index
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Preoperative examination for cadaveric kidney donor
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- As a wansplantation surgeon, I celebrate and admire the success of uterus transplantation and birth after

D . . s a il : . < - e
= uterus transplantation. It was brought about by the scientific achievement in organ transplantation. But, as \{

| uterus, histocompatibility, immunosuppressive drugs, diagnosis and treatment of rejection, problems in the
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the history of uterus transplantation is short, many key issues on it remain unresolved. Living donor orca- | =0
¢ daveric donor, age of donor, operation for hysterectomy in living or cadaveric donor, preservation time of
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Simulation of lending surgical equipment for organ recovery aimed at reducing the burden
on transplant surgeons during the COVID-19 pandemic
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3Division of Hepato-Biliary-Pancreatic Surgery, Kobe University Graduate School of Medicine,
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$Department of Transplantation Surgery, National Hospital Grganization Mito Medical Center,
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Taihei ITOQ', Takashi KENMOCHT!, Atsuhiko OTA?, Kaori KURAMITSU?, Akihiko SOYAMA®, Osamu KINOSHITAS,
Susumu EGUCHIY, Kenji YUZAWAS®, Hiroto EGAWA’

[Summary]
[Objective] The present study involved the conduet of a simulation of lending surgical equipment for organ re-
covery to help optimize the provision of transplant medical care without regional disparities during the COVID-19
pandemic and reduce the burden on transplant surgeons, not only during the COVID-19 pandemic but also after
the pandemic.
[Methods] We lent out surgical equipment for organ recovery owned by Fujita Medical University for use in or-
gan recovery in Aichi and Shizuoka Prefectures. The transportation, cleaning, sterilization, and packaging of the
equipment to be rented out was outsourced to Nippon Steri Co., Lid. After recovering the organs, each organ re-
covery team was asked to respond to a questionnaire.
[Results] Surgical equipment for organ recovery was rented to 10 organ transplant teams (heart: 3, lung: 1, liver:
2, pancreas: 3, kidney: 1) in 6 cases of brain death donation. All teams participating in the simulation completed
organ recovery without any problems, and organ transplantation was performed at each facility. All of the teams
participating in the simulation responded positively to this simulation. As their reasoning, 60% answered that “the
number of staff was reduced,” and all teams answered that “it Jed to a reduction in the burden.”
[Conclusions] This simulation of surgical equipment rental for organ recovery demonstrated the potential utility
of providing transplant medical care without regional disparities during the COVID-19 pandemic and reducing the
burden on transplant surgeons.

Keywords: organ recovery, organ transplantation, COVID-19
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[Summary}

This report presents the Japanese status of organ procurement from deceased donors for organ transplantation in
2021 during the COVID-19 pandemic in Japan. The Act on Organ Transplantation was established in July, 1997,
and amended in June, 2009. After the enforcement of the amended Act on Organ Transplantation in July 2010, the
number of brain-dead donors vastly increased. But the total numbers of deceased donors for organ transplantation
were almost the same from 2015 to 2018. In 2019 the total number increased to 125, But during the COVID-19
pandemic, the number decreased to 77 in 2020, and to 76 in 2021. In this situation, the numbers of brain-dead do-
nors in 2020 and 2021 were kept almost the same from 2015 to 2018. The Japan Society for Transplantation
would like to express its deepest gratitude to those who have expressed their willingness to donate their organs de-
spite the difficult circumstances, to the families who have agreed to donate their organs, and te the medical staff,
other related people, and transplant coordinators who have been involved in organ donation in order to respond to
their wishes.

Keywords: organ procurement, Japan Organ Transplamtation Network, cardiac arrested donor, brain-dead donor,

Annual report of organ procurement in Japan: Report from the Registration Comumittee of the
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B ESRERT RS (2022)
2021 SFEHEHER DR AT HNS & BB R

HABRKREBHESS - HABHEES

Annual Progress Report from the Japanese Renal Transplant Registry:
Number of Renal Transplantations in 2021 and Follow-up Survey

Japanese Society for Clinical Renal Transplantation, The Japan Society for Transplantation

[Summary}
A total of 1,773 kidney transplants including 1,648 from living donors, 9 from non-heart-beating donors and 106
from heart-beating donors were performed in 2021 in Japan. The data obtained from the Japanese Renal Transplant
Registry are shown and analyzed in this annual report. The characteristics of recipients and donors such as rela-
tionships, original diseases, duration of dialysis therapy, blood transfusion, status of viral antigens and antibodies,
pretransplant complications, causes of death of deceased donors, ischemic time and histocompatibilities are de-
scribed. In addition, immunosuppressants used initially and other treatments are amalyzed. We also report the re-

sults of a follow-up survey for recipients and living donors.

Keywords: Renal transplantation, Japan, 2022 annual report, The Japanese Renal Transplant Registry
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F1 BE10EOBEBHEERESNY
W AR MW (OER) B ORIE) &R

2012 1420 116 i 1,613
2013 1438 67 88 1,593
2014 1479 42 & 1,606
2015 1,303 63 104 1,670
2016 1471 61 116 1,648
2017 1,544 65 133 1,742
2018 1,683 55 127 1,865
2019 1,827 54 176 2,057
2020 1,570 17 124 1,711
2021 1,648 i9 106 1,773
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AR % ABO AEEBHICOWT (A n=449 )
(n=1,536) (n=120) IgG Lfkfl (F5)
ABO IR O E I A Pk (A & n=247)
S —FEt 547 (356%) 105 (87.5%) AL Ay BIEER
WET—FUEH) 310 (202%) 1 {(0.8%) 0 f& 0 (00%) 1 (04%)
T 449 (292%) 0 (0.0%) L5 0 (00%) 14 57%)
EAN 230 (15.0%) 14 {11.7%) iﬁ ;g E;ii:;) fg f;ﬁlf";’
N =] i bt = Ao
Rh DEEE , 85 26 (10.5%) 20 (8.1%)
— 1,294 (84.2%) 105 (87.5%) 16 15 39 (158%) 27 (10.9%)
F—3 12 (0.8%) I {0.8%) Py 0
i 230 (150%) 14 (117%) 32 34 (138%) 21 (85%)
- ek L 64 1 26 (105%) 6 (24%)
HLA R AR F] 128 f 32 (13.0%) 3 (1.2%)
0 39 (25%) 5 (4.2%) 256 & 17 (69%} 1 (04%)
! 63 (4.1%) 11 (9.2%) 512 f 8 (3.2%) 0 (0.0%)
2 205 (13.3%) 20 (16.7%) L0240 8 (32%) 0 (0.0%)
3 343 (223%) 30 (25.0%) FE] 4 (1.6%} 8 (329%)
4 177 (115%) 21 (17.5%) HEAH 0 (0.0%) 86 (34.8%)
5 208 (135%) 5 (42%) ey BB a2
6 122 (7.9%) 0 (0.0%) i~ B
. AR BHE R
E: 146 (9.5%) 14 (11.7%) ’
RAD 233 (152%) 14 (11.7%) 0 4 (1.8%) 3 (14%)
- : 1 0 (00%) 16 (7.4%)
215 50 (230%) 40 (184%)
4% 26 (120%) 20 (92%)
8 1 28 (129%) 12 (5.5%)
16 15 28 (129%) 14 (6.5%)
32 4% 25 {(115%) 8 (3.7%)
64 & 19 (8.8%) 8 (37%)
128 4% 15 (6.9%) 2 (0.9%)
256 4 3 (14%) 0 (0.0%)
51245 6 (2.3%) 0 (0.0%)
1024 f5BLE 3 (1.4%) 0 (0.0%)
T 10 (4.6%) 8 (3.7%)
FATI 0 (00%) 86 (39.6%)
R LSS (n=449)
B FHi 2 (04%)
REN 397 (88.4%)
i 50 (11.1%)
FAN 0 (0.0%)
MnEAEa %=k 366 (81.5%)
R 33 (7.3%)
A 50 (11.1%)
FAD 0 (0.0%)
R £ 14 (3.1%)
R 382 (85.1%)
A8 53 (11.8%)
FAH 0 0.0%)
REyO7YY Ei 55 (12.2%)
FEbh 341 (75.9%)
08 53 (11.8%)
Y 0 (0.0%)
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281 LIEIrOBRESE
+ + )
_ + - e REJ F AT
B (1= 1.536) HBs Hol 7 (05%) © (0.0%) 1295 (843%) 0 (0.0%) 0 (0.0%) 23 : o
Egsi"{ﬁ 211 (137%) 0 (0.0%) 1028 (669%) 31 (20%) 31 (2.0% 232 Eggéi
) 105 (6.8%) 1 (0.1%) 1083 (70.5%) 82 (53%) 0% 3%
HBe 2 (01%) 0 (00%) 307 (20.0%) 680 (44.3¢ 13 Goam a1 (22
_ . 09 0%) 680 (44.3%) 313 (204%) 234 (15.2%
HCV Hidk 19 (129%) 1 (01%) 1.277 (33.1%) )9%) 1250
_ 1%) 1, 1%) 5 (03%) 0 (0.0%) 234 (152%
IV Fifk 3 (02%) 1 (01%) 1262 (82.2%) ‘ 3%)
) . , . 3 (02%) 32 (21%) 235 (15.3%
ATLACHE 14 (09%) 2 (0.1%) 1159 (75.5%) % g
fith ; 1%) 1, 5%) 83 (54%) 44 (29%) 234 { b
oMV FiE 1019 (663%) 5 (0.3%) 204 (13.3%) ‘ 230
, : 39 3%) 61 (40%) 13 (0.8%) 234 (15.2%
HHV63EfE 51 (33%) 0 (0.0%) 31 (20%) g o
. 0%) 483 (314%) 319 (20.8%) 652 (42.4%
TPHA B 16 (10%) 2 (0.1%) 1.172 (76.3% ; 19%) RE
EBVCAISG 993 (64.6%) 8 (0.5%) 86 Es.é%’; ) 12? 809 2@3@) g% g 3?5 %gg 82%2“§
B (1=120) HBs ¥R 0 ©.0%) 0 ( ; I )
. 09 0.0%) 104 (86.7% ;s .
HBs %i: 15 (125%) 0 (00%) 67 (55.8%; 1{5) E(l)?f) 9"% 13 5?62 312) H 8%6;
Be 8 (67%) 0 (0.0%) 73 (608%) 11 (9.2%) 2% 2%
Hie {115 5 @7%) 0 (00%) 3 (]4.23) 2% 17 (142%) 11 (92%)
‘ 09 2%) 58 (433%) 34 (283%) 11 (9.2%
HeY Fiofs 0 (00%) 0 (0.0%) 104 (867%) % 0%
. . , 0 (00%) 5 (42%) | o
HIV 5ifb 0 (00%) 0 (00%) 103 (85.8%) 911 oo
09 . . 1 (08%) 5 (42%) 11 (
ATLA ¥idk 1 (0.8%) 0 {(0.0%) 87 (72.5%) o)
09 5%) 8 (67%) 13 (10.8%) 11 (9.2%
oMV 74 (617%) 1 (08%) 20 (16.7% ; o) 11 o
’ 79 89 . 3(25%) 11 (92%) 1 '
HHVG #ik 4 (33%) 0 (00%) 3 (2.5%) y oy 31 s
0 . 5%) 53 (442%) 20 (242%) 31 (25.8%
TPHA Hilk 1 (08%) 0 (00%) 90 (75.0%) 0% 555y,
_ 0%) 6 (50%) 12 (10.0%) ‘
iy }n (0% 11 (9.2%)
CAdsG 74 (61.7%) 0 (0.0%) 8 (67%) 7 (58%) 20 (167%) 11 (9.2%)
F8-2 FF—OmEyraE
+ +
_ - - T T <
AT (1= 1.536) HBs Hiit 6 (04%) 0 (0.0%) 1,280 (839%) 1 (0.1%) 4 (03%) = %
Essgi 153 (10.0%) 0 (0.0%) 1020 (664%) S6 (36%) 71 (4.6%) ggg 82'3:0 g
Be 110 (72%) 1 (0.1%) 1045 (68.0%) 83 (5.4% o0 oy
HBe HUE 0 00%) 1 (01%) 279 (182%) AN NI el
_ 09 19 2%) 687 (44.7%) 334 (21.7%) 235 (15.3%
HCV Fifh 12 (08%) 3 (02%) 1277 (831% ) ' (123
. . , 1%) 4 (03%) 5 (03%) 2 ;
HIv #ifE 0 (0.0%) 0 (0.0%) 1,256 (81.8%) % 3o e
0%) 1. 8%) 4 (03%) 40 (2.6%) 236 (15.4%
ATLA $ifs 4 (03%) 0 (0.0%) 1200 (78.1%) (1335
it 0%) 1. 1%) 45 (29%) 52 (3.4%) 235 (15.3%
CMV Bk 1,004 (654%) 1 (0.1%) 149 (9.7%) % P
o, 0 . 7%) 86 (56%) 60 (3.9%) 236 y
HIVE HifE 26 (17%) 0 (00%) 26 (1.7%) e sl
70 09 7%) 498 (324%) 327 (213%) 650 (42.0%
TPHASEE 13 (08%) 4 (03%) 1167 (76.0% ; e
_ EBVCALG 696 (45.3%) 3 (02%) 42 (27%) ) 32’11 E‘z‘fé‘%) 2?3 85'63133) %22 Egg:;
R E (2=120) Egsﬁﬁi 2 E0.0%; 0 00%) 96 @00%) 1 08%) 9 (75%) 14 (Ill7‘:6)
s 50%) 0 {0.0%) 37 (30.8%) 24 (200%) 38 (31.7¢ 59
HBc $fk 2 (17%) 0 (00%) 66 (55.0%) %) 26 (21150 12 (117565
. 09 0%) 12 (100%) 26 (21.7%) 14 (11.7%
HBe Hi/F 0 (00%) 0 (00%) 4 33%) 7% (e
. 09 09 3%) 45 (375%) 56 (467%) 15 (12.5%
HOV Hifk 0 (0.0%) 0 (00%) 94 (783% ) %) e
: . . 3%) 1 (08%) 11 (9.2%) %
HIV itk 0 (0.0%) © (0.0%) 95 (30.0%) ISR
_ y 09 0%) 1 (08%) 9 (7.5%) 14 (1179
ATLAFUE 0 (00%) 0 (00%) 73 (60.8%) : (1259
_ _ 00 8%) 11 (92%) 21 (17.5%) 15 (12.59
oMV B 18 (150%) 0 (0.0%) 3 (2.5%) 09 (a3%)
_ : . 5%) 36 (30.0%) 48 (40.0%) 15 (12.5%
HHVE ¥tk 0 (00%) 0 (0.0%) 2 (17%) : 2 30)
. . 7%) 36 (300%) 34 (283%) 15 ‘
TPHAHfE 0 (00%) 0 (0.0%) 59 (492%) 3 (1230)
. 2%) 12 (100%) 34 (28.3%) :
TPHA B : ; 3%) 15 (12.5%)
AleG 4 (33%) 0 (00%) 3 (25%) 32 (267%) 66 (550%) 15 (12.5%)
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®8-3 CMVHEEQOTYF T

k- CMV ik

+ + - EmeEd A RAN g
% (1=1,536)
Lir¥r b CMV ST o+ 840 O 101 30 47 I 1,019
+ 3 0 1 0 1 0 5
- 150 1 43 6 3 i 204
228 Cu 9 0 3 49 0 0 61
AHH 2 0 1 1 9 0 13
FAH 0 0 0 0 0 234 234
& 1,004 1 149 86 60 236 1,536
B OW (h=120)
i ¥y b oMy HifE + 14 0 2 25 32 1 74
ES 0 0 0 0 0 1 1
- 3 0 1 6 8 2 20
g 1 0 0 2 0 0 3
AH 0 0 0 3 8 0 11
AN 0 0 0 0 0 11 11
il 13 0 3 36 48 15 120
#£9 LIYPISMOEERS
HERE B ERH i
(n=1536) (==120) (n=1,536) (2=120)
FFHEAE g wd 1 0
Fohi 501 (32.6%)28 (233%} SRR A (7L AF—BER) 10 0
oAl 688 (44.8%)55 (45.8%) B R R E 1 ]
AR 111 (7.2%) 25 (20.8%) 204 7 0
F A 236 (154%) 12 (10.0%) MIEMERE - BREUHRE 144 (9.4%) 12 {10.0%)
5D I BT 109 5
JRIEM F7EYEY 7 1
SRR 371 (24.2%) 43 (40.8%) F A — FERRE 14 4
B R 3 0 Fabry ¥ 1 0
TgA THE 201 18 SFHAT O VRN 4 1
A X LNHIET 9 1 Foib 9 1
BT 3 0 g 139 (9.0%) 4 (3.3%)
FRLERGREME T 6 1 it 7 118 4
BURARRAEE 34 3 pyeeinzs 13 0
By RS R g 5 0 i R dE 2 0
AR 8 0 ok 6 0
TR (BEREETR) 5 0 - RERR 44 (29%) 3 (2.5%)
FIERROT R a0 10 imid A 29 2
A M BT 67 16 B SE 10 1
R 25 (1.6%) 0 (0.0%) RERFERAE L 0
R 2 0 - RERESHEE 2 0
S 6 0 = Ol 2 0
B Rt 2 0 e 52 (34%) 7 (58%)
Egolih i35 0 BUHTTE i 0
SHHREE 312 (20.3%) 22 (18.3%) ot 51 7
HRAFEFHE-IDDM 55 21 TH (EERA A 177 (11.5%) 9 (7.5%}
BRFEFAE-NIDDM 250 1 HAH 236 (15.4%)12 (10.0%)
BT 4 0
SR E 2 0 FRAEFEOEEIE =371}  (1=49)
IEIETT 1 0 ji2l) 130 (35.0%) 15 (30.6%)
MAFE, @iFETE (HSREEBead) 36 (23%) 2 {1.7%) h7a—¥R 28 (57%) 2 (4.1%)
SLE 12 2 AT R 1E (30%) 1 (20%)
For Itk IE BT 52 3 0 Zoin 11 (3.0%) 1 (20%)
Hmits Rk 1 0 T3 194 {(52.3%)30 (61.2%)
Wegener's POFERIE 1 0 FEAH 4 (L1%) 0 (0.0%)

" RS EA SRR R OER O &
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#z10 LIYEX b OWRIEREE

R R
(n=1,336) (n=120)
IR ORI
EHHY 888 (57.8%) 103 (85.8%)
12 EAT 724 (81.5%) 103 {100.0%)
B E IO A 164 (18.5%) 0 {0.0%)
1M 16 (9.8%)
2 [[ 26 {15.9%)
3ME 33 {20.1%
4 [ 26 {15.9%)
S E Bk 39 (23.8%)
FAND 24 (14.6%)
EEL 404 (26.3%) 5 (4.2%)
A 7 (0.5%) 0 (0.0%)
AN 237 (154%) 12 (10.0%)
BT R (n=888) (n=103}
it HE AT 758 (85.4%) 95 (922%)
NEEE 92 (10.4%) 6 (5.8%)
ML EAT & R RE AT 28 (3.2%) 2 (1.9%)
DAl 10 (1.1%) 0 (0.0%)
FEATIRRT (n=888) (n=103)
iy AR (FF) 23%38 16.1+9.1
B 1 H 183 @
B 31.4 4 3584
1 2 BA&iE 169 {19.0%) 0 (0.0%}
1B E6 AR 139 {15.7%) 0 {0.0%)
6B LELE 1 ERB 139 (15.7%) 2 (1.9%)
14ELLE 3 4ER 250 (28.2% 8 (7.8%)
34EDRLE 5 R 306 (9.0%) 7 (6.8%)
S4ELLE 10 ks 63 (7.1%) 13 (12.6%)
10 SRR E 15 SEATS 25 (2.8%) 13 (12.6%)
15 4E8 E 20 535 11 (1.2%) 25 (24.3%)
20 4B 8 (0.9%) 35 (34.0%)
N 4 {0.5%) 0 (0.0%)

*! RIBI D B RR T AR ) 0
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=11 LIFIY OHESHE
HEE (n=1,536) B (n=120)
BERRA

il 377 (24.5%) 26 (21.7%)
i 864 (56.3 6) 81 (67.5%)

AR 58 (3.8%) 1 (0.8%)
FAT 237 (15.4%) 12 (10.0%)

MERETHROMER EREEOHR) (n=377) (= 26)

B 318 (84.4 6) 21 (80.8%
i 48 (12.7%) 4 (15. %)

FH 11 (2.9%) 1 (3.8%)
O BHE (n=1,536) (n=120)
H 1,056 (68.8%) 82 (68.3%)
TRERSRErHRaE 142 (9.2%) 13 (10.8%)
T iE 887 {57.7%) 59 (49.2%)
i 222 {14.5%) 27 (22.5%)

FIRETERBE - 8730 F—¥ R 2 {0.1%) 1 (0.8%)
IR R R IR R T 126 {8.2%) 20 (16,7%)

IR E 7 {0.5%) 1 (0.8%

EEoRE 14 (0.9%) 1 (0.8%)
E e aE 234 (15.2%) 14 (11.7%)

HERRE 0 (0.0%: 0 (0.0%)
F Ol 271 (17.6%) 30 (25.0%)
i 184 (12.0%) 21 (17.5%)

THA 59 (3.8% ) 5 (4.2%)
HFAHN 237 (15.4%) 12 (10.0%)

F12 LI EIL MOWEITRDE L BNE
5 B
(n=1,536) (n=120)

BHp LR (Ko k) {(n=552) {(n=41)
HERE F 281 (50.9%) 17 {41.5%)
TR E & 167 (30.3%) 17 (41.5%)
HEEE A8 23 (4.29%) 3 (7.3%)
R AN 81 (147%) 4 {9.8%)

AR (FEESD ) O &) (n=281} (n=17)

1m| 77 (27.4%) 6 {35.3%)
28] 110 (39.1%) 6 {(353%)
3EB.L 75 (26.7%) 3 (17.6%)
HFAH 19 (6.8%) 2 (11.8%)

B {n=1,536) (n=120)
»h 204 (13.3%) 26 (21.7%)
2L 877 (57.1%) 57 (47.5%)
N 218 (14.2%) 25 (20.8%)
FAH 237 (15.4%) 12 (10.0%)

EMAENR (SRS Y OR) {n=204) (n=126}
EI3FEM 133 (65.2%) 21 (80.8%)
FF—Ift 0 (0.0%) 1 (3.8%)
=Fatil 1 (0.5%) 0 (0.0%)

AHH 69 (33.8%) 4 (15.4%)
RAN 1 (0.5%) 0 (0.0%)
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F13 LI EIr OWEBIEREREE

Y YR TAT + * - EH ARHEE FAT
AR CDC # Teell-warm 7 {05%) 2 (0.1%) 1.120 (729%) 118 (7.7%) 50 (3.3%) 239 (15.6%
(n=1,536) Beell-warm 13 {0.8%) 4 (0.3%) L1100 (723%) 118 (7.7%) 52 (3.4%) 239 (15.6%)
Beeil-cold 28 (1.8%) 8 (059%) 801 (52.19%) 293 (19.1%) 167 (109%) 239 (156%
PBL22 PBL a122T 0 (0.0%) 0 (0.0%) 28 (1.8% 402 (26.2%) 275 (17.9%) 831 (54.1%)
74 A MY - Tecel 71 {4.6%) 2 {0.1%) 1,183 (77.0%) 26 (1.7%) 15 (1.0%) 239 (15.6%)
B-cell 123 (8.0%) 5 {03%) 1,122 (73.0%) 28 (1.8%) 19 (1.2%) 239 (15.6%)
L CDC # Teell-warm 0 (0.0%) 0 {0.0%) 88 (73.3%) 4 (33%) 14 (11.7%) 14 (11.7%)
(n=120) Beell-warm 1 (0.8%) 0 {0.0%) 72 (60.0%) 10 (83%) 23 (192%) 14 (1L.7%)
Beell-cold 1 (0.8%) 0 (0.0%) 3F (25.8%) 33 (275%) 41 (342%) 14 (11.7%)
PBL22 PBL at 22T 0 (0.0%) 0 (0.0%) 0 (00%) 37 (308%) 33 (275%) 50 41.7%)
74 A MY Tcell 3 (25%) 0 (0.0%) 85 (70.8%) 5 (42%) 13 (108%) 14 (11.7%)
B-cel} 7 (5.8%) 0 (0.0%) 63 (32.5%) 14 (11.7%) 22 {183%) 14 (11.7%)
flowPRA HAE HRYF
(n=1536) (x=120)
flowPRA O FETF H 834 (55.6%) 26 (21.7%)
Ed 281 (18.3%) 42 (35.0%)
8 163 (10.6%) 38 (31.7%)
FAHN 238 (15.5%) 14 (11.7%)
(n=854) (n=26)
Ciass 1 0~20%3%i 572 (67.0%) 9 (34.6%)
20—-40% &0 20 (2.3%) 0 (0.0%)
40~60%#&H 9 (1.1%) 1 (3.8%)
60~80% #4657 (0.8%) 0 (0.0%
80~100% 12 (1.4%) 1 (3.8%)
FAH 234 (27.4%) 15 (57.7%)
Class 11 0~20% #3565 (66.2%) 8 (30.83%)
20—40% % 22 (2.6%) 0 {0.0%)
40~60%%5 6 (07%) 0 {0.0%
60~80% & 7 (0.89%} 2 (7.7%)
80~100% 14 {1.6%) 1 (3.8%)
HAN 240 (28.1%) 15 (57.7%)
Ko —fERaE (DSA) 112 {13.1%) 3 (11.5%)
i 705 (82.6%) 22 (84.6%)
B3 36 (4.2%) 1 (3.8%)
AN 1 (0.1%) 0 (0.0%)

mEERL:, I3 EHEREREOEREZ T L
W7z, flow PRA MEIZAAT 854 4 (55.6%). BRE
264 (21.7%) ICEBS LTV,

e 14 HEARIC RV SR REIHEE O FE AR
Thbd, HAF BELDARORENGESERS
nTEh, AF94F, ANT=a—) /REEISK
ANEFBELLEFEMNMIACLERTWS, AL
Za— ) EEEIOWTRARFETHS IO AR
H962% (HHLF oY AA-ERH301%), ¥rU
AR AU DOBHECHAOR, TRy
UAAD964% (9B ¥ 7O LA-ERD717.3%),

YIZUARY UHEICHITEHINTV S, F4A0H
BHREL LTHEFRE BEFELIRFOBRFICI2
Tl —VEBEEZ7zFVERVLATHS (12377
(80.5%), 105 (87.5%)) S BTNV IR
(AL 7 b)) @AEERELTHE (764%), BE 102
#(85.0%) OBEECHLRN, TV VFITIE
HEEE 62 ) (30.1%), BT 68 (5.0%) IKEHS
NTW»iz,

FIGRVF—oBR (i HH, AMHE T
Bo THERT, EFEFssk WMEBE4SIREER
WEHIO FF—iil ¥ ¥xy oy
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#i14 LIELD MOBEABGEDERERARRE
fEm FAEH TRER AN
HARE AFTA4F 1,275 (33.0%) 18 (1.2%) 3 (0.2%) 240 {15.6%)
(h=1536) ANy =2y -4 rye¥sy— 1,292 (84.1%} 3 (0.2%) 0 (0.0%) 241 (15.7%)
T B AEY ¥ (CyA) 49 {3.8%)
¥z A7 (FK506) 854 (66.1%)
¥ 7oy A2A (FK506)-ER 389 (30.1¢ )
mTOR FHEH 254 (16.5% 808 (58.3%) 144 (9.4%) 240 (15.6%)
S PAL A R 1 {0.4%)
ITARTY A 253 {99.6%)
BEAREEA SRR 1,246 {81.1%) 50 (3.3%) 0 (0.0%) 240 (15.6%
IOV —WEET =F N (MMF) 1,237 (80.5%)
T (MZR) 17 (1.1%)
FHFF 7 (AZP) 1 {0.1%)
YU IAATTEF (CP) 0 (0.0%)
PR diam [ RINThE] 1,230 (80.1%) 63 (4.1%) 3 (0.2%) 240 (15.6%)
Wep2sfifk (RN Fv=7, YaLy by 1,173 (76.4%)
Hep20HE (DuvFi<d, Vv 462 (30.1%)
ATG 7 {0.5%)
oAl 30 (2.0%) 1,124 {732%) 142 (9.2%) 240 (15.6%)
O ATw4¥ 109 (908%) 1 (08%) 0 (00%) 10 (83 %)
n=120) HA¥=Zay - fre¥y— 110 (91.7%) 0 {0.0%) 0 (00%) 10 (8.3%)
IO ARY Y (CyA) 4 (3.6%)
oy oy AZx (FK506) 87 (79.1%)
a2 (FK506)-ER 19 (17.3%)
mTOR BEH 16 (13.39%) 86 (71.7%) 7 (5.8%) 11 (9.2%)
F)w A T 0 (0.0%)
IO A Z 16 (100.0%)
BEEA IR A [BELBIRT ] 108 (90.0%) 2 {1.7%) 0 (0.0%) 10 (83%)
2972 -NBRET 2 F N (MMF) 105 (87.5%)
IV Y E L (MZR) 2 (1.7%)
THFF TN (AZP) 0 (0.0%)
Yru7+A77EF (CP) 1 (0.8%)
Hifkdds [AEELEIREE] 104 (86.7%) 6 (5.0%) 0 {(0.0%) 10 (8.3%)
Wi CcD2S Hidk (RN F =, ALy b)) 102 (85.0%)
HCeD20HE (Y vEws, JvEHe) 6 (5.0%)
ATG 1 (0.8%)
Foib 3 (2.5%) 101 (84.2%) 6 (5.0%) 10 (8.3%)
Y S E L Tv 5 BT 2020 4B & RIS 60~ B (7.2%), EFH»2648 (1.7%) Thol, BEE

69 8% (333%) MY —2 k& oi, WWT50~359 4
(289%), 70~79 5 (16.0%) DML % ->T V5, W
FIIRADFEF A 41.7% TH 5 72D EEL G & i3
WA Wh 0D, 50598 (18.3%) BERET, 40~
408, G0~69REPE 11.7% D E 2 o Tz, HhH
FARE TR 1,002 5 (65.2%) L THE
k5344 (348%) THhHY, FHERBEICLI YT
LIRHOBRLETH oA AT AERABEMSRE T
1311 8, BETIRAEzELAYELEDTW
FI6IERFICRBS FF—OmiEREAR L
bDOTHb, LIYEI Y EOMBTIE, 2020 EH
BCIEMmE (BEE) 2ess ) (42.8%) &, #Mded
il (302%) % Lo Twiz, Jn TR 111

1, A48 H (272%) THol. TI17T AL
Fr—ofmwBEEdEEs Ry, BMEH27748
(18.0%) Wwhdbh, ZoH b 263 AIZEEMGBES
FiF T, MERBOEMTH 34, RICEES S
WORBRIMETH Y, 2428 (158%) KA LR,
PERFE 77 B (5.0%) B LN, 49 FlAMEERET
FMEFEAL T

RISIAKTBEHEO V- —FPHEREZR . F
F =MD 1,148 ) (74.7%) Tdh o7z Hisk
CownTik, FARFMOREL 438 (28%) OAT
by, REBEEREEN 623 H 406%) ERETH
b, BFEEERES&3056 (199%) A TR
o FIr—oRHamid 2z (18%) oREH
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#£15 FFr—DEFE £ 16 4B FF—0maiEsE
sty R AR
(n=1,536) (n=120) (n=1,536}
Hi LIET b kDB
iy EiEEE () 5882106 48.1::16.3 # 464 (30.2%)
B () 22 B 5 FRES - ik 111 (7.2%)
&R () 84 ¥ 74 1% i A 1R 1 (0.1%)
£ 26 (1.7%)
0~9 % 1 (0.1%) 5 (42%) HALE 11 (0.7%)
10~19 8 0 (0.0%) 5 {(42%) B - FEF 4 (0.3%)
20~29 5% 11 (0.7%) 3 {2.5% Mms%2 Ofb 8 (0.5%)
30~39 & 51 (3.3%) 5 (42%) JEimsE (ALfRE) 658 (42.8%)
40~49 & 239 (15.6%) 14 {11.7%) Jriag (o) 23 (1.5%)
50~59 &% 444 (28.9%) 22 (18.3%) FAH 230 (15.0%)
60‘“’691%:2 51] (333%) 14 (1].7%) lliﬁﬁ;’?imlfj": :F‘:@iSD (mch) 12411150
gggm 248 E(])%O>) 3 %q% FARRRIE FHLSD (mmHe) 763+ 109
- O . (+] i 1/ == % + o 3 +0.
A 24 (16%) SO (41.7%) mFz v7F=> Fiy+£8p (mesdly  0.70%0.20
e (n=125)" ELim IR ¥l 418 (272%)
B 534 (34.8%) 78 {62.4%) 2 819 (53.3%)
ik 1,002 (65.2%) 36 (28.8%) PN 61 (4.0%)
(FeAF) 0 (0.0%) 11 (8.8%) FAH 238 (15.5%)
NEE
SN 1,311 (85.4%) 112 (93.3%)
BARALSOFEN 23 (1.5%) 0 (0.0%)
o 1 (0.1%) 0 (0.0%)
RAH 201 (13.1%) 8 (6.7%)
*HEEEEBHEG Y FU- 2 OF—F L DiBR
R17 EHEBFF—OWMREATE
EET (n=1,536) = FREAIEEIR (BME 2 =277)
04 13 (4.79%)
il i k. FAN 17 190 (68.6%)
=i 277 (18.0%) 991 (64.5%) 29 (1.9%) 239 (15.6%) 27l 66 (23.8%)
RS 77 (5.0%) 1,182 (77.0%) 38 (25%) 239 (15.6%) 3 # 5 (1.8%)
Bl 242 (15.8%) 1,026 (66.8%) 29 (1.9%) 239 (15.6%) 4748k 2 (0.7%)
FemmaEmids 22 (1.4%) 1,260 (82.0%) 15 (1.0%) 239 (15.6%) FAT 1 (0.4%)
LR 27 (1.8%) 1252 (81.5%) 18 (12%) 239 (15.6%) ‘il THOEE ERFH =77
BFeErR 21 {(14%) 1262 {822%) 14 (09%) 239 (15.6%) H 49 (63.6%)
ik E s 69 (45%) 1213 (79.0%) 15 (1.0%) 239 (15.6%) Fid 20 (26.0%)
Sl 263 (17.1%) 998 (65.0%) 36 (2.3%) 239 (15.6%) M 8 (10.4%)

BHot. FF—WEBEERBHOFEHL68232H8TH
D, 7THR#ED 6689 (43.5%) THoriods, 28 L
RICRBIHERAD 45 (03%) Abhiz,

F19-1, X192 3T Fr—oRBELERFO
HiE, BE LIy FOFANEHRE, OEE K-
ERFE FF—RicAbDTHD, FEEE, EFLEY
F—Tid 2020 ERBICRMEEE SHEREL) #°
64 (333%) L HRETHY, LHMMEREEHNIH
(16.7%), BARLMOIERE 26 (11.1%) Tho
fzo BB FF—THRMEREE GHMFR ) 4549

# (480%) LHZETHY, ZEHFI5H (147%),
ERBERAG» M (59%), s Hrs5H
(49%) Thoize
LEETEREORMMERE, 0~45454
(27.8%), 5~205» 108 (55.6%) WME SNz, F
B 13321125 THo 7,
BEFEZOWTIIEAGHILELETERMET
149, WIETEBHEToMEKESTE bl BF
HROELETERHE T UWHEY 11F (61.1%),
Euro-Collins' #LA% 4§ (22.2%), I T EEHM T
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#£18 £HBEBRHEOFHER

ERE AR
{n=1,536) (n=1,536)
o ¥+ —FHREHHE
H 149 (9.7%) ® 27 (1.8%)
i 1,148 (74.7%) 3 1,129 (73.5%)
FAH 239 (15.6%) A 139 (9.0%)
FAN 241 (15.79%)
k3 —FhiHiE
BaAl 43 (2.8%) F e B 8L
SN RESE 222 (14.5%) g s () 6.8%32
FFmBhIESE (HALS) 305 (19.9%)
AR 623 (40.6%) 7 B & 668 (43.5%)
BB nIEnEE (HARS) 103 (6.7%) 7~14 Bk 379 (37.7%)
AT 240 (15.6%) 14~21 A&l 26 (1.7%)
21~28 Hkif 7 (0.5%)
28 Hol b 4 (0.3%)
FAD 252 (16.4%)

UwW i 2% 75 ) (73.5 %), Euro-Collins' # i3 10
(9.8%) KB INTWw72,

FRIBMAFR I AMEIE THBHE T o~ 12 M A8
(44.4%), 12~24 KA 74 (38.9%) TF# 128+
S5THHTH oML, BETEHEEHTIL0~12
RERIAR 69 B (67.6%), 12~24 BrEIAT 18 ) (17.6%)
THY, FHIE6x40BETLEIITH<ECR
A= XIIBRENTETWAI EIRETE S,

V. LYEIY FPOEHHERSE

%20, E2ACLVIPIYLNOBRERAZELR
T 20224E 8 B 1 BRFATANEN T B EFIEHC
DWBTORHT T — ¥ ORFHEIT 24T - 7. REAE
i, vy OEFER (EF - FEC - BHR
B, BRBOLRE - BEEHER ACER, BEERE
Thd, ROBERNOEFEBLIVEFETD
5o | B B BRSO & T & LT Kaplan-Meier 1%
Wh gL, ML AR ogank BT EE
1a, El1b, B 2a, R 2bIZRLz. EFE £
FEE D 2001 SFLBROEBE LA EE L, LAL,
2010 E4E1E 2000 FEA & EAREFREBHIIC BV Tk AE
fFHE EHREDITHITVIRRETLT S, VY
YLy bR FT—OSEEPERBEREO L VY
Iyt OIS e o TEREE G o T SRR
Bhb, VI IMNORRBLUEMEFEEEZER?21
Fdo NRE, BRIWE, BUWEE3 AREIIEDY
WA, LIELY POBEHEON LR L MMERFR
ST, —HCESER ENEnCH L, 208
HEELAORRE, BUHEERSH 243% 2R T4

KANRPARENR U EZRLTWAOT, FAHETH
Lo

VI. #FB N —DOEHEEER

2009 FDOEBEFNL D, EAFFF—0E8HES L
UCBHAE BE -7 20288 A1 BT
AR 22-1, F22-2 [TRT. 2009 SEH 5 2020
£ TRTHLNAERFBENICOWT, AR 3
M, TR, 24, 34, 44E, 54E, 64E, 7, B4R,
QIERSTENEN web BRI ANETH o ERA%
W, FNEFNEFETH o 27— 5 OERHERE
AL Tze AFERTICIA THEBFRIRI (B - H
), AiECFE REQ-ENoFH - BILED
HiE M7 L 7F= - E) cownwThRL

Vil. BBREOBERESZEORK
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SHFREOERT — § 2HIT L BARICS I 2 BHEER
OFM - BRICTAZEZBRNE L. BEERRED
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}19-1 RE (OfFd) FF—0OXRE - BEEBORE - BEL Y EIL FOFHER

BRUE GiEEil) W (i)
(n=18) (n=18)
H YNy T
R 0 (0.0%) Bigisd 14 (77.8%)
oYY 2 (11.1%) = ey e 0 (0.0%)
MRS (SHEEER <) 6 (333%) A8 2 (11.1%)
=8 2 (11.1%) FAT 2 (11.1%)
LRI = 3 (16.7%)
e 0 (0.0%)
Foi 2 {11.1%) A
4~H 1 (5.6%) Uw 11 (61.1%)
H AT 2 (11.1%) Euro-Collins’ 4 (22.29%)
Z o, 1 (5.6%)
gy =2 —3a ¥ F AN 2 (11.1%)
H 4 {22.2%
Eid 1 (61.1%
A 1 (5.6%) LR A % R
FAT 2 (11.1%) FEH=SD (4 133112
0—~4 4 5 (27.8%)
FEAR A 5~29 4 10 (55.6%)
ko) 14 (77.8%) 3045 E 0 (0.0%)
& I (5.6%) AN 3 (16.7%)
TER I (5.6%)
#AH 2 (11.1%)
AR I R
HEFE (FEAMERE ) OA) E+sp (BERH) 12.8=57
Uw 8 (57.1%) 0~12 B sei 8 (44.49%)
Euro-Collins’ 6 (42.9%) 12 W R~ 24 B R Ao 7 (38.9%)
il 0 {0.0%) 24 M B 0 (0.0%)
FAT 3 (16.7%)
DT v -
H 4 (22.2%) BHY
& 11 (61.1%) y & 9 {50.0%)
i 1 (5.6%) b 7 (389%)
AT 2 (11.1% AN 2 (11.1%)

#19-2 BE (W) F7r—0XHE - REEORE - BEL I EIL FOFHEH

B (7E) BRE (RE%E)
(n=102) {(n=102)
FER TREH &
2EBHEIME 6 (5.9%) B 79 (77.5%)
A4 5 (4.9%) BB G 3 (2.9%)
WIMEREE (MR 49 (48.0%) PN 6 (59%
fisg =X 15 (14.7%) AN 14 (13.7%)
DRRIE RS 2 (2.0%)
TRREE 2 (2.0%)
Foib 10 (9.8%) B
Nl 2 (2.0%) Uw 75 (73.5%)
kAD 11 (10.8% Euro-Collins’ 10 (9.8%)
S 251! 3 (29%
2B ain Ry R FAN 14 {13.7%)
FERH+SD (KFH) 9640
0~12 BB S 69 (67.6%) BHE
12 BFR]~—24 FFE kify 18 (17.6%) i 43 {42.2%)
24 WL E 1 (1.0%) * 46 (45.1%)

FAN 14 (13.7%) FAH 13 (12.7%)
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F20 FAREFE - £BE

AR U2 14 54 10 4 154

(&7EsE (%)]

ERTF 1983~2000 4 7,542 971 [02]1 93.6 [03] 889 [04] 844 [04]
2001~2009 4 7005 983 [02] 960 [02] 919 [04] 864 [0.5]
2010~2020 % 12,183 992 [01] 967 [021 90.7 [0.6] -

BT 1983~2000 4 2,831 926 [05] 860 [071 790 [0.8] 710 [09]
2001~2009 4 1346 960 [05] 893 [09] 810 [1.1] 693 [1.6]
2010~2020 4 1,483 978 [04] 928 [0.8] 835 [18] —

[ (%]

AT 1983~2000 4% 5598  93.0 [03] 819 [051 690 [06] 592 [0.7]
2001~2009 6378 975 [02] 932 [03] 837 [05] 706 [0.8]
2010~2020 4 11,507 987 [0 931 [03} 811 [0.8] -

B 1983~2000 £ 223% 816 [081 648 [1.03 519 (111 424 [L1]
2001~2009 5 1,206 92.6 [0.8] 83.2 [1.1] 698 [14] 539 [1.8]
20102020 4 1406 959 [051 8738 [1.0] 742 [2.0] —
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F21 BEEENLYEIL NEES LURBER

1983~2000 4= 2001~2009 4 2010~2020 4
[Li¥o> FFERE] (Fe1= 2,983 1) (FEL= 1,041 #) (FET= 589 #1)
LR 421 14.1% 149 14.3% 68 11.5%
FRILIE 380 12.7% 180 17.39% 78 13.2%
EMEET Y 323 10.8% 164 15.8% 98 16.6%
P %5 B 341 11.4% 71 6.8% 29 49%
HibmgER 253 8.5% 51 49% 32 54%
i B 148 3.0% 67 6.4% 38 6.5%
FooBEREES 60 2.6% 18 1.7% 21 3.6%
B 31 1.0% 11 1.19% 8 1.4%
i 27 0.9% 15 1.4% 4 0.7%
mi - EledFEd 38 1.3% 16 1.5% 4 0.7%
T - IREER 28 0.9% 22 2.1% 12 2.0%
F oo PR MR 20 0.7% 3 0.3% 0 0.0%
Zofl 293 9.8% 117 11.2% 73 12.4%
A 583 19.5% 142 13.6% 101 17.1%
FAAH 37 1.2% 15 1.4% 23 3.9%
[#E A sE A6 5 B8 ] (BEsE 5,935 ) {(EERE 1,676 F9) (BE#L 741 7))
RS G 3,628 61.1% 533 31.8% 180 24.3%
SEERE RIS 358 6.0% 72 4.3% 49 6.6%
FHEBOBRILLLL® 152 2.6% 86 51% 36 49%
Primary Nonfunction 133 2.2% 78 4.7% 30 4.0%
RS RRE, SRERT L EFeH 111 1.9% 58 3.5% 22 3.0%
BEESIC L 0B 0PIk 61 1.0% 46 2.7% 25 3.4%
EFRBRII L 2 aEHR ofiE 62 1.0% 20 1.2% 6 0.8%
RS 31 0.5% 8 0.5% 2 0.3%
e ]l 15 0.3% 4 0.8% 2 0.3%
Fofl (B, BIEPED) 561 9.5% 399 23.8% 194 26.2%
A 379 6.4% 123 7.3% 87 13.7%
FKAT 444 7.5% 239 14.3% 108 14.0%

5= 22-1

ERBBREN - OBHBERR (FF-0&ER)

FH: 2009~2020 S FHEATHRER 17,720 BIzRE

BREEISR BHRIE  SHE2S  SHBIFE  BHESE  BHESH

BHkeE BHEBRYTSE  BHRSE BHEYE
CUAEn=11148) G e=0845) (AN 2=1259) (ADEn=6166) (AHT2=5037) (AHFa=4019 (ABRn=2306 (ADWr=2495) (AAFn= 11961 (AREn=1194)
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REEE
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F22-2 ERBBEFN-OEHEEER (SO0HES)

AL 0 2009--2020 FEFIEEATFHHER 17,720 FICRE

BHW®E3I»E BERIE  BREB2E  BEREIS BHRIE  BRRSSE  BHEeFE BHEERTSE BHESSFE  BHESF
ABEa= LR ANFe=0845) ANFe=1289 ABHA=6166: IANF=503T AE«=400: AFRa=3306 (AAHR=2495 (AAEA=179% ANEa=1193
LRI
pogidr]
AL 5572 47.6% 4413 44.8% 2873 396% 226 367% L7710 339% 1,223 300% 874 204% 626 251% 439 244% 321 243%
Bl L 3880 33.0% 3.682 374% 2786 384% 2370 384% 1959 389% 1,580 387% 1210 366% 902 62% 643 358% 452 349%
TR 85 07% 53 0.5% 43 06% 46 07% 35 07% 40 10% 40 12% 24 10% 25 13% 13 1.0%
Q] 1679 §43% 1,177 120% 941 130% G062 156% 360 17.1% §58 Z210% 779 236% 669 268% 485 270% 339 262%
FAN 498 43% 520 53% 616 85% 528 BO% 473 94% 378 93% 403 122% 274 110% 205 114% 169 i31%
T
B 5,625 480% 4483 456% 2942 405% 2280 37.0% L1752 348% 1,248 306% 910 275% 657 263% 462 257% 336 260%
Ll 3,831 327% 3606 366% 2720 375% 2,359 383% §923 382% 1560 382% 1,183 358% 875 351%  63] 3510% 441 340%
TR 75 06% 54 05% 3% 05% 37 06% 32 06% 40 0% 29 Q%% 20 08% 12 07% 1 (09%
T J.685S 144% 1,18F 120% 944 130% 965 157% 857 170% 854 209% 781 236% 669 268% 486 27.1% 337 260%
FAN 498 43% 519 S53% 615 85% 525 85% 473 94% 377 92% 403 122% 274 110% 205 114% 169 131%
HHEONE
sl
- 46E7 394% 4112 418% 2551 350% 2,124 344% 1755 348% 1471 361% 1216 368% 958 384% 01 390% 510 394%
= 414 35% 391 40%m 245 34% 201 33% 157 31% 169 41% 147 34% 90 36% T3 4% 75 58%
+ 99 08% 89 09% 68 09% 51 (8% 33 11% 53 13% 35 L1% 39 16% 43 24% 19 135%
++ 5 (0% 19 02% 16 02% 7 1% 10 02% 18 03% 9 3% 14 06% 7 04% 0 038%
4+ 3 00% HIRL1 2 00% 1 00% 1 00% 0 00% 2 01% 2 01% 1 01% 0 0%
E3 629 54% 578 59% 388 53% 349 S57% 308 6.1% 325 80% 307 93% 320 131% 323 180% 316 244%
#AH 5947 508% 4,655 473% 3989 550% 3433 557% 2,753 547% 2.050 503% 15390 48.1% 1066 427% 648 363% 364 28.1%
ENOAE
E 0 00% 0 00% 1 00% 1 G0% 0 00% 0 00% 1 (0% 0 00% 0 00% I 01%
= 9663 825% 8,241 837% 5757 793% 4738 708% 3732 T41% 2875 705% 2162 654% 1598 640% L1130 629% Bl4 629%
E] 1,553 133% 1081 11.0% 883 122% 600 146% 830 165% 824 202% 740 224% 625 251% 464 238% 309 239%
w=AN 498 43% 523 53% 618 85% 527 §5% 475 94% 380 93% 403 122% 272 109% 202 112% 170 131%
RIEDIE (BER0Y o= 17,185)
3 3062 £17.8%) 1554 133% 1413 144% 1046 144% 928 151% 785 156% 042 157% 493 149% 417 167% 306 170% 224 173%
E 11,764 (68.5%) 7,608 649% 6342 644% 4434 611% 3580 S58.1% 2767 54.9% 207F 508% 1,530 463% 1072 430% 764 425% 542 419%
e 024 (5.4%) 2048 17.5% 1,557 158% L156 159% 1,127 183% 1016 202% 938 242% 879 266% 735 295% 524 292% 359 277%
FAN 1435 (84%) 504 43% 533 54% 623 B6% 531 86% 469 93% 378 93% 404 122% 27 09% 202 1E2% 169 13:i%
b PR R S
{mg/dL} (F5385)
Figxsp (702015 1072024 1054023 1032025 1220326 100£323 099023 130032 099x022 3.98=024 1.00=x044
ME {mmHg) (EERE)
{E:iifz,) 12422150 §216*144  1223=x]44  [23 1145 1237x145  1230=x150 12472148 1255=x152  1270=x151 [266=2149 1265=145
et
T4a=x1tl 75.0%181 T4T=11.2 7472111 T47=111 748114 745108 752=112 752=111 730=108 7552108
CF25D)
HEHZEOWEERTH . BREOHVWFERTEREHE THE L. FBHEERICEEEOZETHLBER

BRIl RERREL LTwa, T, ANER
WoBE, Fr—oRRTEREEBRIT»E8NTHEL
2R HEIL T 5,
LaLads, 20214 12 A ClEgHaER
40,000 B TH 5 7%, 2000 4ELAED FEF CEBHEAE
ATETWEOREEKTRETH 242550, BER
HT3584HThHs, Bl3a biZLYELYRET
F—OBEHREERT., LYY OBEHREEDA
X I0ETHERE 20T 5, SHIEEFF—
D73 =BV TIRIVETBBEI TR LT
Bo HEFBEHTHETNLIDL FF—0FHEEDAL
HRTAHAZELEWETH D, FODICHBIHFHER
EELBRAERT., 2002 KR 6, BEHHEADIZ
Bl BES TR L EREREES

LAz = -
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OB /2D T BREFRENC TR 2 B L

Ve
VI, &H4IC

SEOSBRBLED T 4, 26K OEY
FERMOTHIERT, 202140 1 FRIChHFET
EShAEAEBIURTEEOSS 2 #5 L .
SEMEIT 2020 F L Y 2 FIIEML, @K T 1773 8T
BHota
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BHFE 0

+ 4TLYY
08
08 kB (N=3,584)
&R B (N=24,255)
94 Log-rank test
P<0.0001
02
00 - .
; BlEREeE
0 5 10 15 20
N 24255 20665 18862 16908 13420 6310
EHR BHE 0.81 0.77 0.72 064 0.41
N 3584 3267 3024 2783 2267 1232
L BEE 0.88 0.85 0.81 0.74 0.52
F3a LIEIOBERRE (2000 FLIEEREES)
B
10 + ITLWOY
08
06
04
02
00
00 25 50 75 100 125 ﬁ*ﬁﬁ%iﬂﬁ
e 0 Bt B o R e (S el [ et
N 17189 13653 11932 9720 6363 1579
B 071 0.60 0.52 0.38 0.13

3b H£@FEBRFF—OEEHRR (2009 F~2020 FiEH)
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TEL: 055-225-5110

E-mail: prj-transplant@eps.co.jp
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o b, — AT SIS RIC DL T OISR ENASR DTV SRBESHENE T 2 BHEA 2 v TOERICEH T FFEHE
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LEBHEEL LS. BBEREOEEELE OV TEER T T,
(EMIEBEEEOREFIH oM L, BRI EOHER LT S,
[AZEHEOFBEENFCOWTHEBH BB L 2L L, BEEC B GE2 LT 5.

R BV S N ER T BRER S OHER., ATECOBAEME 0FHS ¥ D EFRAREL Mg, 4 LY R
i PEE S SHEDRIESAE { Lo Tk, BHEEOY 1 P AH YL AFERESCH LTI, Bif45.9%, B
HT88% E FEAEMHT V. BENTSEOCIENEERERRNTHTS Y, BENCHB L TLRESCFEERL
ok, LL, EBRESEEEOYS 7 MEEBERERT S L, BFBH0BSONRRI0%TH 20 L., Bho
EISIA60% L RERICHERICE SR R TWe, &7, BEYE « IBEREICHT 2 R R SRRSO THIHE LR
BHEOBFAES. BEESORBZRBEHOBES LY LBAL THEET 2 2ERE S,
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fE¥s BBEEgEEes’

Oyil B’ =B %7, &I 80 BR BEA L NG AR \BI S

2006 AFRBEZEERGEASOL ¥, BRICHT 3 EEBENO2AE? ABCBREERISRY LB 3
FESEETamENRERE L, BHESENBEECTLTORBEREL, SBIABEYS AF LI L D F— 5B,
EML. EEH . EERESORBT— X2 ERL BRI B S BEEHONN - KBTI C LR ENE Uiz, BiaE
FoERBSRIC L D EEFAEREEL. EE. BRER DOV TBEEOCHERT— 25— A5 A /F=2E LTHE
g3, EHLICAELBEFRIE Y EBENICERT S L LD, BERBDT Y FALEEPREDDEDIED, BET
OFHFGEIGL ., £FEE-ENEFOBIERTV. (GHEOM A ESRR R ES RhIcSBiR AL LTS,
Fir, EEEBHEOBS. Fr—0ERBFEL2BMTSRANTFF—F— 2 BRL TS, LALERS, 2021412
B E TS ERR 42 778 TH 50, BB TE TV A NIRH24.0005 0 (569%) B TH S, i, EHEEE
HFEF—0OT73D—RBNTANENATB0R10,896 (25%) TEDT 4+ T—IHELBP LTS, HE FF—DEE
{EAER, 2018 AREBE P —0473%R60BUETH D, T0HRLLED FH—200FF##HE, v—JF N E
F—iEMEIC S 5, BT — 225N L BRI B SBHENOHNM - SBT3 2R B U TRy
OBREBERERNTS LS, EEFF D7 5 O OBER TR LHET 3,
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FILAFAFREER TR SHIREIRRIBRRES

OWEH RB ok ol BN EE BN =W BF 27, &k &5 bl #E.
¥ =i, BB BE T BN BN BT AW ET MR 2 BR 2

(ST EHTHAE P —DRBITFER., —BAOEETQOLLBRELEN EARENTV S, LKL, SllEdE
i EOEZNMEREA v — Y F— (MD) OQOLICES T SMES Sz, S8, MEICHIT 2MDOEREE
SEMOQOLEILE AR &~ FFF— (SB) LEEIL I, [ - Ak 2009422 A~202 144 A DR M T IR 252
BiLTciERID S 5, SE36v2& R L FQOLIT A SRt 1L Fkst L TITA 78 1/1(SD40/H]. MDAl =z s L.
B RS0 B 2 e U e, ®iz. TRIEOTFHIENS. CVDHYE, SHEMMI R o DU T S L L, (S
B TR OTFHEEEHETE, CKD 3bLi b oRiir B { (BHI0T ), CVDRESESEEr DWW TLETES
BHEhoiz. WHHKBOTIDOQOLY =Y — A7 R ERISEFE L I LG <, M cHESSRbahoz, H
BOSEMQOLY v U—Z 7 (PCSHZ BT, #5250 A (53.3 vs 50.1, P=0.03). Hil%14E (553 vs 52.5, P=0.03).
##44F (53.8 vs 51.8, P=0.01). %54 (53.9 vs 49.5, P=0.03) TMDEHZSDEE L Bl LESICET LTV e, BHEORE
HQOLY = Y= R 27 (MCS), HEMQOLHY T Y —RA 27 (RCS) I BT I BREDEM » R LI <. By
HIThr oz, (BRI~ — Y VEREEHE R —OMniQoLi: EIRENEME » A BIFTH S A, #iHPCSIC BV CSDEE.
EHRRER—BANLERLEEMCET T 2 THEFS D, SEEALETENIETSED,
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OfA BF. B B 68 E5 A7) QA MNER S8 BE . Rl 8
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20189 B 5202245 B Ic SR CRIRES T K — TR 5T L 23R iR b Uis, HiSiE Q4 maEmss -
VRT o & AR REMESEEREE T, BT ¥ — PR s TRs R o mEFE L LT
100FILL L OREA S - fe. T TIIEMBRIE T, SEEROScm® L b BHELE & 0 W, S5 TIRIETEES T,
RIEEEOScmD B & DR R BT ir o/, FPWARD. BHEMEBR. AR, &8 L Py OBk
ZRE Ui, (BRI Fr— SRRl 5858 (43-73), B 7H (30%). 1681 (70%), MMBILE 16/ (70%). &7
F1(30%) TH D, BERILSHI(35%) T4, 10(4%) TIRTH -k, HIRMBFRIIPRMEAS(2-7). EHREREA RIS
23173(169-27TN) Th - fe. BHHEE FERIRIE 1S, V > S 1, ARG 1ATH b HHa A B s Es B (5-8)
Tholt. BHERREFATEDCIRERNMESN, Ly ¥ry b OBER1D B DeGFRIZ L2 Iml/min/1.73m? (26.6-
}6’%8. 1 :%35?7“-:9 Bl FhoarE 7 F o EET 5 C L e, BMEE X 3HEST FF—SRIm, ®2
Tra[ETH o7z,
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FHIntGLAATIF v OIBERERT IHBEEL VYL Y bR L. BEEED 20 v LA SARS CV- ARSI R L T, B An-200RBEE HERHLE,
(£8]

VVLy MR |~ 655, TEBSROLITORT, BIGHHG 1T, T BERORERSRILANY 1 - VBSE-3] (938%), 3072/~ MET7 2 F =1 (3338,
AF0A Fa=5 (15.28), mlIORE En=3 (0.15) FE5Eh, HERS <16 (8859, 2HE5 =14 (124%), 37R5Hn-3 (019 Thot, 2OBT 7+ /5501656243 7REDH
126214380l TH -1, JEERERERREEEL Tohn-3b BOR2EMT7 - A/ -BRONEEDH, 541 3285 SAUMLILEIRC EEL T (p0.0001), JEBEENH
EAThEBEALEATRS o1 PEBEEN22TEICOREMEIE04AmL, 7~ A X~ BEEHSTA3L 1008 mL), SEBRIDER, 28, WRSLBIE7-A5-418
BOREEEFNTNOI0TEST08, 162015724, C0RT44 LT, AEAZEDN U ,

(=23

REMEL VYLV MEHT 3307 9 MAT I F Y07« A4~ BEREE A L BSONRNEY, ERFBEENEEIBNE,
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042-2 FBHBEEEECBIIFNAOFI7F v EBROREEELHFRE O ;Y21
ABLGE (COVID-19) TBERRR

REPRFEF RN BIREATANAE - Bimia

OBF #ic. FE Fo. 8K X TH EE gH At BN S8 Bl 8-
TUE BT Wl FBA | BB RBEF N6

HUDIK SRt ful TR S D, COVID-190BR) A 7058y, S5, FRiEgasomrians Ty
FURERAAES L COVID- 1 9ERBRIARE L i, MRte A FRERPEN LRR LMooy 7 &+ I8
ZIT5BBIOABHSRE L, Y FEEN. 2EEYW. 2EEBL. 3. 64 A%, 3EE1MBHICCOVID-19 RNAICEE
&9 H#ES 2237 WTH SNucleocapsid Protein 77 ¢ 10 A OHIFIPEB A % 7] Spike Proteinlc %9 % IgGHifk (N-IgG,
S-IgGy APt Lt H7z202048 1 7 DBRIC PCRAREEBMETFE A4 ORGS0 7 F /8, THik. &6
FERBEL, R U5 FUBENICNIGG - SIgCEHEO TR BEN 1A TH > T, SIagCHMBESRE, 2EEH
45%. 2EEL, 3. 6 ARIEE483%. 93%., 96%. 3B I, ABI00% TH ol FkMmPRERL, 28E1. 3. 6§
MATE, #4229, 410, 227 U/ml. 3@EE A, AEI19000/mld 3EBEEERICEEIC LR LR, 2EH838%C0VID-19
FEBBEDSIgGI78800, 12000U0/mICHDHBEELVBETH >/, SHETHEERESNOFBHEESE1370A
O3 B2021F12JIRE TICCOVID-10FERHIR 1245, 60U Lo TRESAFPIEL L, 2RAYET Ui, i | TR
1‘5’22% (B ) TH 7 & HERIC & D FURERENE Y. 60RM L TEELIT ZEBCH YV yF U BEERER
LEZD,
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042-3 BERSBEHEBEICEIFS SARS-CoV-2 77 F /EB S ESRIcHT 2 RiHE

BHEBIE¥SERFN 1OF I F VHRITL—7

O5F &= Bk B I BA & = RS EB BA Mt #8 £,
PE AE. FE R BA BA. B . BF BB, BR HA mH =E

(R AR R BERE CII RIS T & % A% L severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 7 &
7 AR LSRR C L LHENT G, LY LANE2EDY & F v BliEORGMOME 2GS
T aBEE Ty,

(1] SARS-CoV-27 & 5> 2 TBaT B IS SRR B 6400 (548301, HF40f. .Lo4fl, Fi20fl, MEFEE34FDZHERL,
2EDT 7 F AEERLET Ul &M 2/ 2 BER RN 25 5CRER L UR 7 Ld 4 7L REARICH T BN-Ig6H
{&ZRIE L, SARS-CoV-2BBWE 5 £ UN-IgGHLERMERNI RN 5. 16215 354 5 MR L MsS e g Lz,
[55] 2B B DSARS.-CoV-27 7 F EBENONEERR13.6% TH - L ODEBMC LR L. 2EBEHEL. 3, 608
EOVABESIZNTN95%, 627%. 713% Thol, 60 BROTESICHAKRI2440/m TH - 1z, BEEEINC
BirLice A, STORETEMNCHAESERERALTWEY, BELUNBHBE T LRVERTH T
[Fia) s mmliRiRe & 2 BB RE T, SARS-CoV-27 ¥ F VOIS BRI ERe ERER L T Vi, Bl
PRIC & DHANESEORBIC L ERTN L, APROMREHBER, IBEUEOY &7 - EEOBEHENRGY ha KE.
B0 &4 2 TR TR ZEENS S T LB E N,
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AR BHERESIEOTH AR L BbNni,
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049-2  CT-volumetric ¥ 7 ;b = 7 & B - nephron mass ERIC K 2 EHTBHEES
957 FBEEDTR

FURAEMEBEAR FEAY BRARS. RARBRER kFERt 2 BiEsn

OBfE —h. &E %8 g3 1L &N &AL B BX. 55 B2
FL 920 M B OBR EAL WE HE

{BW] £EBEHLIKT RO B IRBEL B 5 7 | O nephron mass I 77T %, RHIFE Tit, Tnephron mass JOEAF A — &
& LT, CTvolumetrict 7 b7 = 712 & Beortex recipient weight ratio (CRWR) 2EH L, BHEEORASS 7 FBELTRTZ 5
R Uize DTH] 2013108 520224F3 A % Tl AR HBRR O KFES LV 7~ T EAEBRES 100AZ 1 GR E
Lfe, BAERMRD R~ b (HRAEMBRAR. n=79) LI R—F GKFESY/2—, =2 CHELE, HRI&~FERVT,
CRWR & % Ot Mephron mass] 3% A — 2 — L BH% R NeCFRE QMRS LE, oI, 757 FAREOEEARELSET
Biclc, CRWRE glomerufar-volume (G-V) ratio (HESER IRIAR) OBMZLE Ui, ik, EARSHKICLD. Wil r AED
eCFRE VY 3 HEREEE L. BEl, Bflok— F2EVT, COMEROZUERHRIL T, BE) eCPRICHT 2R
CRWRIMEL Eir o721 A 1 066 p<0.001; 6 A : 042 p<0.001; 124 A : 0.42 p<0.001 ), GVeraticliCRWR & JBABRE % 1 ¢ 1A
Lo R (=034, p-007) . EREHHIC L D, BB ADCRIE—RBERT (023X FF—F8+0212X K7 —HifeGFR+9.26
X CRWR12.82 X S TFHITFEAE+18.74) THE SNt (1=0.75, p<0.001), i~ b TId, eGERIIMA & 1k THReb7-eGFROH
BIREIIr=0.77 (p<0.001) TH D, EVEEER L. (5] CRWREBAERNBRECHT 2 FRBEF Lo/, CORERVT
WEEBRER TR S C LI, WEICBEYE F—EBRE3C L, HRCFERELZESRNARERT 5 L CHEEMCEETS 5,
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049-3 HE&4TREFF—OBRETRETRICST 214 CT volumetry & BEHEY
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ENKFEFR s - B3I - EtEns
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g BE. R OE BE MER. BR OED £n Be
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(4] 200844 B30 A B202244 B30 L SR CRHITLEBBE FF—1ITAD S b, BRI v L CTRETLEIBAR R E L,
DHEYEY > F - CIVE D ENFNE UIcFileGhR & BH5HeGER (MiE2AE [ R BV TIEIER L BRR AR,

AEOERES LR FRleCrR L ke CFROZFERFEH L, ZNEVLOETOERNDERLREL FELE,

FEASTIR B, BRI RO BT SRR - 4ER - BMT - O - A - BRSOGESHEINE LTSER VAT 4 v Y BESHET,
ERHOTEELEETSATERDE,

BRI EY v F, CIVICX 5 FRleCFRE BB eCRROMEIFENI0 742, 0T94TH » /. HEREH, 512 FRGR X Bi#eCiRE OEDSR
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=X Er Y =BT 5
Ui&@%ﬂﬁﬂﬁﬁﬁwﬁﬁ%k%ﬁﬁ%%ﬁ@%%
[E 7SR BB K P B 2 v v — IR Il FR FRH—ER NI
E B (WE] OFAMERMEERGE (LU, DISH) IX&E#H, B weE 3n, HERAK
B EREIZ8.7T~27.1% LML H 2. WIEHERLITEH CORMAEIT AL\ E i3 23, fféu\i‘{f%
BT 2EBEFICEB T 3ZEEN & OB 27 L 2RE D0, [HN) HEEEITEEIcB W, 7

Btk S OHEARDOBIRIEZH S 2 Ic T 5 2 L. (IR TV A ~] BilmFsE. (B8] =R Emica
vy — 1 ToOBAMEHIE. [RR] 2019 4 4 H~2020 4 3 HIC YBeEE I BHT AR L 7
MR T RS, [Dhk] 2EERE2R S ICHE L. [FE7 Y b A 4a] BEomil, 4§, DISH
XS, BT, REHERES, HESHIPE, BHEEMOEMOFME T L .
(f55) OFSRERIE 50 51 (B 19 B, 2ot 31 ) 72> 7. ABF O V-4 H1Z 66.9 k. DISH 234
2 B3 77.0 % T, DISH 287 WIBEF I3 61.2 %72 5 72, DISH AW & FEf0 AR E LG
b7z, DISH OFERHHEIE 36.0% (18 61) T, Bk 57.9% (11 #1), Ll 22.6% (7 #1) & Bk
THEICS o7 (p=0.005). ZEHIEE L TIZMEsstaim 2361, B 2 7 %5 27 5172 > 7=,
BIEIZ AO T type A 23% &, Mgt B3 &Hl type A 7207225, &V R 7 ZEHIETIX
type B, C b & 507, FIHfAIZ L1, Thl2, L2 DIEIC%d 57, HAEA X The~10 TRH %
S ASNTz, IPITEHER T EIE M T, HEEEAHHNOEIE 22.2%TH b, F‘Aﬁﬁl
W 2 HEIRDMEATITIE 33.3% 1ICBD 7, [Fw] ZXBGHEL Y ¥ —%2H T 2 HfEZRIC
HEREIT RS 2R L 72, HE(REIT R O DISH AL 36.0% 72 5 7. %m&{z&ﬂiﬁﬁﬁ%‘f
57.9% L FIRENEC, AEAE%ZRO . DISH AREHFEERAEASH > L EEELEEIALN
7l T, HEREAHIENO BN 22.2% TH D, WERIFABE OMAEYTIZ 33.3% ICiRO 72, Z
BHIE C L o TR AEEABREZ G s kb ok, FEREDIRS N0, SHOBEI2ED T
ChEEDH 5. [EIT 44(4) 886-890, 2022]

fidt

A VERFFEVE S B ENE  DISH) & W& L 7.,

KR 245 — b ROAD study T3 40 A

£ 21.8% T, IWREARIMEREIT2H T2 2 &0
RENTHEYY, HEHHITE I RS I

BOTY ) HEe 2 WD 1O TH B,

Rensnick 5713, @ @i % 4 HE(ALL EAYE
AL, @ HERIMEEDM R 7o T Bdd e v, O HE
Fie B 57 > AL e BV U R T S SO L D 7
b D % diffuse idiopathic skeletal hyperostosis (T}

Westerveld 5 12 & % systematic review T,
DISH (& Al DK T 2 o B ME T H i %
ElTIENDY, WWHPETT 27 dEEAR
EHEC FMIMENLE L v EShTws”,

fitE HARNICE 1 5 DISH O HIE 8.7~
27.1% £ T 285" 0% 5. HERIEAHIPE &4t
P h o BIRM: % A L 2893 H 208, 20
% DIWEgIEE T CTH o 7.

The prevalence of diffuse idiopathic skeletal hyperostosis in the patients with thoracolumbar vertebral fractures at level 2

trauma center in Japan. And the relationships of fracture level

Nakagawa, S., Morita, J., Ogawa, T. : Department of Orthopaedics Surgery, Mito Medical Center

Key words : Vertebral fracture (HE(AEHT),
spine (HREEHE)

Diffuse idiopathic skeletal hyperostosis (T8 & A M5 S M5 B 5NE)

Ankylosis
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& 1. DISH O HHEIC & 3 I

DISH#Y  DISH&L
18/50(36.0%) 32/50(64.0%) P-value
TS () 77.0 61.2 0>0.06 %
TRl %
B T 8 0<0.01
Lt 7 21
BTE (H45)
Al 13 27
A2 3 1
A3 7 15
Ad 0 0
B 1 1
B2 0 2
B3 0 0
C 1 0
R (A1 ~3) 23 13 0>0.05
REEH (AL B, O) 2 3
FAlhE () 3 6 0>0.05

* : Fisher's exact test, * * : Mann-Whitney U test

Wt =R Ay Y — ERBE R 7 7 —
~YZAHL, MasgtEEi st by 2 7 ZEGHK
R X 2 EHEEGSHEE I N TS 5. A0 H
HE, Masstegdr&m) 27 ZIERIKER Z2hZ
NOEPHER SN, L EAHIPHOBIRZ AT 2
ETH5,

I. ¥EEHE

2019 4 4 H~2020 4% 3 A ¥ T4ttt
T HaREMERE AT H7 T ABENIRE 2 17 - 72 85 %2 i1
RNRE L, #ATEEHBEE LT3R, ZERSEI
DA DISH O fE, SZGHE, 38, 5
ME(RE DL, HEASEGHIPE, BHEMEMioAMmE L
7.

RIS I AL DO E S LU 2 & o547 & Wags
5 ¥7 (osteoporotic vertebral fracture ; OVF, DA
T, ORP) L L, @Y A7 2K TDEH % high
energy trauma(HET, DAF, HE) & L.

HYTRLREAR S Z AR X #%, CT, MRIMA 2 i
L, AO ZJHTHMEL 7.

FERIAIIMENT 12 R (https: //www.r-project.org)
%Z i L, Fisher’s exact test ¥ & ¢f Mann-Whit-
ney U test Tp=0.05 Kz HalANERE L%,
m. # R

i1 50 i (3 19 B, 2tk 31 ), AGIRFAE

it 374 66.9(13~97) i Td - 7z. DISH O
IC & 2 HI3E£ 112”7, DISH AFiEiE 36.0%
(1841 T, H1:57.9% (11 41), %1 22.6% (7 #i)
ERMETHBEICS 57 (p=0.005). DISH 3%
% B#F 13 P 77.0 j% T, DISH 237 R 137
6l.2ME - VBEREIIToN R > (p=
0.059). B AIE AO B Tl L 2. AO
TLICS % R E i DS b 7 type Al~
3 ZLER, type Ad, B, CZALERIEH &
#7 % L DISHOH#TIZBIEICE T Lo 1,

SRR O el & 2 2 1R, HEE27 41, O
BE23 172 > 7=, 4EMGIZ H BTV 55.0(13~90)
%, O BEIE T 80.8(59~97)i%Tdh b, OFETH
BICED o7 (p=8.3x107). Z{EHIET L ot
A, L FMERGITORERIEL, DISH NI D W T
&, 2HRICHER I kD o 7, FHTIESNIE H
BETHEREICS )27 (p=0.002). BITBIINELE
AP HEFCOABIEI N, HRETS WL
B o NI DG B XER D T o 7z,

BRSNS L1 2% & L OB AT
(Th11~L2)T% <, DISH O L2 EHIRIC X
5otz (£3). Mtk AICEIL Ti, Th8~
10 238 % TR N A MatE 23 % A HIPHIC A F 0
Tz,

SR BB R Y Y -2 BT B N AR RIEE O RR L BTt OBER 887
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& 2. BRI T O HEK

H 2% O #f &&t _
07/50  23/50  50/50  Pvalue
SEERS (%) 55.0 80.8 66.9 p<0.01 k%
PRI (1)
B % 12 7 19 p>0.05 %
T % 15 16 31
BITEL (M) 4 30
Al 18 22 40
A2 2 2 4
A3 16 6 22
Ad 0 0 0
B1 2 0 2
B2 2 0 2
B3 0 0 0
C 1 0 1
ZE (A1~3) 36 30 66 p>0.05 %
FLER (A4, B, C) 5 0 5
LZRMEAEEHT (F))
2 MR 10 5 15 p>0.05 *
3 MEARLLE 3 2 5 p>0.05 %
DISH (1))
Hh) 9 9 18 p>0.05 %
KL 18 14 32
FAirongz (B 9 0 9 p<0.01 %
* : Fisher's exact test, * * : Mann-Whitney U test
xR 3. BITHEEEDL & AaHEE
EITHELR
2K H# O | 24 HH#F O
18/50 9/50 9/50 | 32/50 18/50 14/50
Thi 0 0 0 0 0 0 1
Th2 0 0 0 0 0 0 5
Th3 1 0 1 0 0 0 12
Th4 1 0 1 1 1 0 14
Thb 0 0 0 0 0 0 15
Thé 0 0 0 0 0 0 15
Th7 0 0 0 0 0 0 16
Th8 0 0 0 0 0 0 17
Th9 0 0 0 0 0 0 17
Th10 0 0 0 0 0 0 17
Thit 2 0 2 3 1 2 15
Th12 3 2 1 9 5 4 8
L1 6 4 2 21 14 7 1
L2 7 2 5 6 5 1 0
L3 3 2 1 4 3 1 0
L4 0 0 0 4 2 2 0
L5 0 0 0 0 0 0 0
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® 4, B L EAHHOBIR

B8R & DRIE (FI)

RmEHEA 4

AT CBEHE 1 MK 4

AR & BHE 2 K 2

3 AL 8

% 5. DISH fiE o i

n £ # 21K (%) B (%) 2t (%) ®EXS%  modality

Hirasawa 2016 558 66.7 27 .1 38.7 13.9 BEE CT
Mori 2017 3,013 65.0 8.7 13.0 2.5 REsEE ECT
Hiyama 2018" 1,479 54.7 19.5 21.1 16.0 SMEEE 25 CT
Murakami 2019'7 159 82.9 33.9 38.8 31.8 MEARBIT CT
BE&f 2021 50 66.9 36.0 57.9 12.9 MEARBIT CT

MEfAR A & B IR OBIRIMEIC D>V THE
T2 (R4, EAHMHANTOEIIZ44
(22.2%) & b, BEEE 1 MK T OB A 460
(22.2%), Bi#z2 MR cOBI A 261(11.1%)
otk
V. & B

1. DISH B : Kfiff%ic k1) % DISH A¥i
H336.0%7Z -7, RS5ICHARENICEIT S
DISH AR o# 2 md. ZWiic CT 2w
L R L 72, S ROETOERRIZHERD
WA HEREORER & 2o 723, HEdEITRE I
B17 % DISH D AHRFEZHE L 72 Murakami 5
DWME S FOEREL R LTV, MG RS
BT 7V — 7 I L THIBE DS & E ik
AIREED Y D %

2. DISH BmA#E DL  JEa#iflicBIL <
1%, Hirasawa 5”13 Th7~10 ¢, Hiyama 5"
Th8~10 T%\» L BRTWv 5, HERH D [T,
Wkt 2Z5 DTE R O JH P CREAHEAR D% WSS &
o,

3. DISH BED#MAEI : DISH 2H§ 2
L ORI %2 6 I3 7. Okada 5%, Katoh
590, BT ELS BT TS K, AW
Thl2 72 -7 £ 5 LT\ %, HERGI o DISH B
TIRL2DRS & o7 (K 3), I DWME IR
) A7 ZGEEREE OB ARG T L IdAERE
LT o s, EHIPLRNDI 6 R
e EN D,

& 6. DISH % A7 2 HEM-E I 8 oS ik

n EHEER  BIT&RS
Okada 2019” 39 32(82.1%) Th12
Katoh 2020” 201 121(60.2%) Th12
BEGI 2021 18 9(50.0%) L2

4. ZEWEBTOLEE - HH, O #ohiiTix
HITEAP L FMER TP, BTN
EBRRS N o T, HEETIE O BRICHIARE R
T, PRI ERICE» ok, EHZEP L
THRPEE LW EEZ S,

JEAHIPE & B PTHER D BIGR (3 4) 12D w» Tl
AHIFHNDS 4/18 1(22.2%), Bk 1 HEMRDY 4/18
W1(22.2%), BEpz2Het232/1841(11.1%) TH -
7o, WaSSPENER ST B 5 2 T T 2 5461213
SR 2 HEfA, R 2 Mtk 2 MERPRICE D I & &
7% % 72%, DISH HEAREHT D 22.2% I35 A HiFHN
WERDD D, 33.3%FBHEEEM 21T 0 BED
G E P A HAEET S 2 Eick b,
Okada 5Y1x 5% D %>, DISHICH L Tk
3above, 3below DEEIMNE L LTEDH, DISH
T odED & BAT S 2 72 © B IZ mobile seg-
ment IZ screw Z ANB Z LIRS, ZDO,
back out FjiZ hook % sublamina taping % % &
TARELABRRT S, SRIORED S R
HIDISH NS U < 1ZBEEZICTEAE§ 2 WREMEDY &
D, FEIEMZT D B I3 [ E #HiPH 2 s
TONEDDH 5.

X BB R Y & -t BT B R E AR EIIEE O RR & BT OB% 889
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AL TIEE Y R 7 S, MsstEEdrow
TIHREBN GO THES L 7228, ZGHIEE T
7 2 BECTIR BT R BT O L EICH R
RSN h o, BERO% A1 EHAET
TEGIBDSIR S5 2 &, BB HEAE S O HE
B L T3 BEE TfT> T\ 2 & A% limita-
tion & LT o5, 5B 5 ITHEGIEE P
LTHET 20805 % L Bbir s,

V. ¥ @

“RBEBAR Y -2 ET D HIERICEIT S
MEREIT IR E 2 37 L 7. MR BT 3% o DISH
AINHEIL36.0% 72 > 7. BUEMEEITEETIX
57.9% & WAERET, WHlTHEEZRO .
DISH A ¥ LSl Rl 23 H - 7o 209 A2
A SN 7o, HERKEAHIPHN O BT 22.2%
ThY, WEHPHD S 2 HEARDINICBEZOMEARE
P12 33.3% 1ICiRD 1. G T - 2/ETIE
BPEM P EIT O AN EMICE R SR RIER S
Nighrote, EHBEPRON D70, 5% bHE
ZHED T RBEDDH 5.
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MRI OF RO

Considering the effectiveness of magnetic resonance imaging to diagnose
thoracic outlet syndrome

AN >, RPEEE=*2, BREME*S, RTERL

TR S f e, L IEE 2

% — +» 77— K : thoracic outlet syndrome. maximum intensity projection, subclavian vein
Jsm i CE G RE, IRORMeS . B TR
(BEE) (H9) K4k WHHOERE (TOS) DEERA: LT, BEROMMTMSI S MRI

B BRAMEESE (MIP) #ISALTCEL. AR TIE, MIPICTES N/ MR E§A 5 M &
BEOMEReHEHU L, FOFMEEMETT2. (5 M54, BRGIC TOS 2 Ebh Yk Ak
47U 7= 100 3 (33 58 i, #c 42 B) Ta 5. Wright test \oH#E U2l © 3D-STIR % #f§k, MIP 2 CTHHE
% USRI B C o805 FEhIR, AR ZFEM L 72, OMEOBREXMEIIC 4 BREHCOEL, Okt
FIRWHEIZ T, FRENOG/MERRAKE TR U TR UL, W EITo 72 22 Bz FHHE, RERRN
BYL- 8B RERL LT, O@I22wT Mann-Whitney U #5E % IV EEHF BB L 22, (B
1) g, PAHROME TIHIRAEZTICH (p<001), HEFTHR CRARLZEIRDLho
7o (p=033). #reiL, MBTHIRICTERBTHEICE -7 (p=003) DIZXL, SHE FHINRE #
BIRTIE 2 BN 22 2o 72 (p=0.22, 053). (F%) MRI-MIP Eif%ix, & W EiEE EZ Hh b FEHiflo

BB THIRICH
ELT, AHRMERBEIN.

& &

WE, BERICEENE A —/—Ay FAKR-
JICB M OREHRTE (thoracic outlet syn-
drome : TOS) DFFAENEE S, PR R ERIC

X2HPUIRENDL LH ko7 LAL,
TOS (ZAERNVEF TEDHBRI VT EHROR

BiCH b, ZOBH S SHFERT A MRE S,
Disputed neurogenic TOS £\ 9 FE LIRS 1
Twa, BRAMERECTRETRICZL VA
£% % B EERET FABWICHRL, TOS L&D

1 BT BOE: A BN BE RIS > & — R AEE

2 BKFEEERMFRIETTIH

B N RF—WEAM—T I =Y

SR M RGBT RIS b v & — SR A
Rl = 18 ) BE R SR

SWTHWHREREZRLTED, IEHBRROKRERALIEEYT 2-00#BiZHY —N

NIERANFERIILRAT) KB L BRSNS
ZLbHAY. HMEREL LT, MERAEONE
A HEAT SH-0123DCT angiography
3D-MR angiography, Bifh##Es L CIE
m&wotﬁﬁﬁﬁbnfwéﬁ,&@?ﬁ%ﬁ
EHE VS -BBEL BT 6N 5% EL i, RnE
FOMMTHMS NS MRLICBIT 5 R AMBSH &
(maximum intensity projection : MIP) #J&H L.
TOS ZH e B THMEROMBICEL TV S
CEERE LY. AMETE, MIPIITHLA
- ®E % & 7 u b ~ i& # (proton density
weighted : PDW) ZIKBT &R A S M RSN Z A
BREDOFM DT o7z, S S IZ8HB TBIIR (Subclav-
ian Artery : SCA), 8 & T # Ik (Subclavian
Vein : SCV), #ERZNhZFhORERE %2 58
L, SRt E8M+5Z LT, TOSZHICBITS
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faZR s OEIRBF DRI 517 5 MRI OB BMEOMSE

X1 MRI R

A : {JBEAGL T Wright test Oftfizk ¢) & L% & 5IC# FL AL éT5. B: &
BHSEREL-PYUETETS. C: HRHONILAEZ 4 — % BARIEICES.

MRI-MIP Wi 47 FE 2 #id 4 %.
| MRBEUHE

AU, 2014 4 5 H LABE, BARMIC TOS % &b
MY BETAL & MifT L7z 100 B (Y5 58 fil, 4c 42
). Al 323 (15-62) i Tdh A, FISENEIR
W, LR A, LN /E50 8%, Z2FT
BN, FHOR - ETRIE - AN RGO Vg
AMMTIEFE AT D, Roos test, Wright test, Adson
test, Eden test DWW 3 122501 T 3 2 i & kf
G & L7z, MRLZEIHH 3 7 2 5 20 (Magneton
Skyra 3T, Siemens. Berlin, Germany) % JfJu 7.
BT Wright test ORfE L D & B E 2 512
FELZEME L, R s EE LoD
L7zikE (B 1A, B) T, 3D-STIR (A F 1 A
1.3mm, FOV : 380mm, TR/TE : 387/50, Ma-
trix : 320 x 256, Flip Angle : 120 degree) # #ic{%
L7z MEROHHO 720, SOV AE= Y —
FRARIRICEAS L, OHNCHE 25 X 5 10H
B %4772 (B 1C). MIP (X T FHER L b i PR
TOE FE - MR 2 5l L 72, % 4 MRI-MIP
{12 350F 2 804 T E) IR OB BEE & 4 Belf i
SR L7z B &R % o Grade 0, $H45 F Bhifilk
DI KEED 50% 27z 72 Wik %2 & Grade 1, $H45
T EHIR O i KD 50% % B 2 L% % Grade
2, BT HFROMAEE Grade3 & L7z (B2). =

AAREERE R K-V ESE

%

+ Vol. 30 No. 2, 2022.

UL < T TEMEMZEHI & 2 2720, ERMEE
fili & LT PDW JIRBFR %A v, IS B C oo i
B IR, AR OMARR A G L7, s
13, PDW JGARBH I 3507 % 845 F B IR, il
ZNENORNERIRAFETHRLTHBLE (K
3). H—WhgdHeRicE it s sz 5 »
Fv—2 b L, WGHHNTORKELE RDESE
Al L7z, PDW {3 .0HIC M S & TR L 7=
Fili CE—MgWR) %17- 72 22 fl% Tk,
TEGEIEAZRY L7z 78 Bl % fRAFEE L LC, 8 T
iR O 5E%E Grade &, 845 FEIEHIR - AEEH O
% A E RIS R L 2. # G 12 Mann-
Whitney U #E % vy, pfl 005 Rz AL L
7z, TR, BEARNYIZ TOS & &2, PR
RN NE) Lo RENGHEICIKIET,
CETRADFM 2 HL SN & L. A MRI-
MIP Wijf§x i L iZ LTk,

B R

TAhr e 22 6] (93 13 490, 0 9 B1), ERIZTE
328 (14-56) i, PRAFEEIZ 7861 (B 43 %, 435
f). AEHRIETH 330 (1567) i TH Y. BHITE
WCEE G o7, FMICE s FERMAE, ¥ER
SEDAR— VRN T HIEBIAT5 6, AR
L LI LUTNRHA % EHRE$ L0655 13 #,
FOLUIUINA TlRWEEE £ &3 2028
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Grade O Grade 1

(i L)

(50% LI D3k

Grade 2 Grade 3
(50% Ll ks (Eie)

2 SHETHRIROEERES 4 BREICHHE. Grade 0; HEEZ5TH ALY, Grade 1 50% (T A WBEOKE, Grade
2:50% 4B A 2HEEOEE, Grade 3; EfTHIEOESEOHRE.

E3 A: (k) BT (x); HE TR,
C : SHE T ENAR & MR OEEEHAL

7 bEd=,

(dot line) ; ##%%. B : MRI-MIP E{f X 5

%1 MRI-MIP E{&(CH T 2B T EERIROEEE Grade DHIER.

Grade 0 Grade 1 Grade 2 Grade 3 p fii
TR FRE (n=22) 0 3 4 15 0.0013
PATRE (n=78) 3 32 14 29
HiE MER T (n=22) 11 7 2 2 0.33
At (n=78) 47 21 8 2

F2 HETEER - MiEROEESE

Tl (%) ARE (%) s il

n=22 n="78 bk

TR 76.7 67.7 0.036
A FENR 346 28 0.21
Firee 345 345 0.53

1 HTH -7z,
MRI-MIP Wi {% (2 347 2 85 T Bk o 5k 22
Grade ®MiR%E £ 1 IR T. SCV X Tl AT &

WZhR Ve AE & IR L7z— i C, SCA I ZMihE & b Fkse
D7\ Grade 0 8% <, WREROZEIRD Do
7o SHA FEDEIR - AR o skAEseY, FARET
S T EIIR, IR, AMRHCOMIZ, ST 346 (4.1-
855) %, 767 (418921) %, 375 (7.0-629) %,
P AE BE 0 Bl 22 321 258 (0-84.6) %, 67.7 (259-
915) %, 379 (78742) %TH Y, SCV (TFHTHE
THEIZE - 72 (p=0036), —7F5, SCA &#ifE
HOkBERI2HM THEE 22 o772 (p=021,
0.53) (& 2).
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[z OfEIRBEOZENC £ % MRl BRI

4 A fiTE] MRI-MIP Eiff. S5 TE#RIZEME (Grade 3) #3528 5. B : i MRI-
MIP Elf&. SHE TRROIEE LD L, Grade 1 £E4->TW S, C: il 3D-CT
angiography (G _ERZE k). $#E & E—MBOMIETHE FTIRO < Uh (3
E) %38 5. D:{lfai 3D-CT angiography (A ERTENM). $HEEE—E

DR T O F T B O 3R (3 T BHHE.

RIES

15 e 9k, EFRIEARINEA 5/ MEO LU & 45
TFouik Bk

BIgwlE © e 3R 7T AT, 4 2 4E0
10 A6 LERfetRABIL, 7 = A Ol G
DREFICRFTry PRI NP R R HERICE
D, PR TR e i & Bl A, MRS
e £ funt

B © TR SR % 580, 4 &/
FEAMIE G 121 MMT 4 L XV ol DAL T 2 38
7o N OWEREI AT K, +5 B S 140 JET
H Y, FEETO Tinel JEfiEe g fFE O B X
ROT, R TORE RO LN Rd o
72. Roos test, Wright test, Morley test {Z47 T4
ThEtETdh - 7.

WA B X TR O RE LR T,
it MRI (2 CH R O 22 07 LI RO 7
Ao 7z, MRI-MIP i {§ Tl SCV Id:&#fi (Grade
3) @Oz, SCA DIAELIZ-E N Lzd Dk
B ol (K4A).

el 0 RSP N E ) S ORAETRIE T I &
EEBOHEL, BRAFZHICFHEAEINL
7z, 3D-CT angiography % {7 L 7=. i mp

TH LIS BT o SCA o #%E % %% (K 4C),
A LTI TR A TSR T & 2 (R
4D). FHiizlms 7 7 a—F CHEET ¥ A MC
LB @I 217 - 72, Witk 4 104 B
DLTERA L, SBAFRITT=ACERL
7z. Roos test, Wright test, Morley test Id &M &
), At LAETTA I & AR ARG 12 1 E MMT
5 &M L7z, itk 14> MRI-MIP {412 C,
SCV @5k %2 1% Grade 1 ~O K % w7z (K4
D).

£ %

AWFZE T ld MRIMIP %1% SCV @ £ 52 328
TOS DFJEREZ KM L T WD I EARE Nz~
Ji, SCA & MfE UL D BRAS (& FAE HE LK & 7 A 3
L o/z., TOSEWIZBIT S MRI-MIP Wi{§ o
JHiZ, Esposito 5% 1 FlE5" % LTk, KIET
I RIE S 2% 4 BIOYFERE T L T THE
L, €D, K SA%10 floHis % L72Y. Zhang
51%, Contrast-Enhanced Magnetic Resonance
Angiography & L T 27 6@ TOS Z#fiZB 17 5%
A% R ~R7:". Hardy &1, 48 o> TOS Fif
Bz LC MRI Wi IEfEME AL, TOHEH
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B

WA LW, AR, 100 BCE X 5 MRI-
MIP Wifg %3l LTHB Y, AEBRRKOMEL &
7z. MRI OES LI, ZhE THAHE
#L ST &7 TOS DREFMAFEELICTD
EEBIZTRICE-,TETWA, —F, #ELE,

AR BV TIUE IR M5 B & 55— bh
F i) B EHa = £ D SRR A BEKE 7 K
M3 aZefELTw3?. BERISHICKE
BRTH LD, FHHLERERPEEEE VoL
WA TORBEIRIA TR LELLONS. T,
TOS SEF DI iE LI D% EfL 4 & DIERFESE
Phix kb, BEEREOEFTH > THHIRS
BIRICBEOEBFRARXURT LI EYVDHEL
%, B{ELOEMFTRIZTCTOS LIIBHTE
v, E7z, Wo»R LR R ERIHOAD
TOS ER b HAE L, BN LBKRERZ AR L2
WZlkbHBY. TOLICHMLARETHD
TOS %2 & Wi 512135 L WHREOENA & BR
FEIR D FEMI 2 BTN, THAMBEMRERYLE, &
B RHMAEbOTHEEL RS, 2D, MR
MIP Fi{% T SCV ASBHML TV B0 & Vo TH
JRE TOSDOBWICELRTIE L L, A SCA
DOIEIRIERD D - TH MRI-MIP il {f T SCA
BEZHEOBCEROHFEL:. TLFENRE
L7=5EBIC, Whbwd True TOS™IZEEFNTH
59, MRIHBTO TOS BHFIIHEEEE EHLE D
#1872\, —J5C, Disputed neurogenic TOS {22
WTiE, BEEEBRNTEETIERDR»OTAR
heEZONDL. PLHMPCAR—VISERNT 5E
iz e LT, HMkmRIEDL N BIER R Psy-
chological ZFEFIZH L T, MRI-MIP H{§ Tl
ROV R, PR EDFHPLE
LENBABAREES TOS LizEXIcL L, RE
b BERAANFHHT LD TE, HEDHE
ICBWTIXEHTH - /2.

FERICE LTI, mE L HERhE O ENER
#iB4B 4 5 7-%, 3D-CT angiography (3 #R{5kER
b4 < MRI ML EICHERICHATHS. Lo L, &
R L R EEET S L, TOS 25k -2H
WWEMT A LMLV, AWEICBNT, &)
BIELZZONDFEMADSCV IEHVIRER%E
RLTW XoT, TOS DHEEMAEL LTI,
FEREERIT, BRIOICFAZZE L RERI
fR Y 3D-CT angiography #Eiidhid, RELE
WHEREHRABETEDLEIONS.

FEMEDBFIIKEL 22055, RGEBZOM
B BEFEESHOMETH 5. MR IREEAL XD
BAML T3 b, Wright test iz L > TWV5H DD
SCA 22V TRMENENE <, #Htkb v
T FICEBTE TRV, SCV 2D
WTHIEAEHENLEETH Y, EROBEFEKT
DREEZZEICIIEBMTETCVEVEEILN
5. IARRERGNICERESR T AHMLE 20
SUERS RThER SV E HHED—2T
5. BEREOERELE P L TOERT 5700,
BERELRIBAOADEELZHERL TE". 4§
%, BUEOENSHICEZAXEZRAEL, B
BRI DWW T HBRE L2, TOS EEREICHL
T, FWETIEFHEE2EEP & U TREGRH
LHB LA, FPHEHL ETEEERAOAER
BERICIDRELTWS LD, HREANLZEED
e L T WiTEEs DY, F—F 0l
LOEMPELLELEZONS. TOS BMFIZIAHE
HERNLIENZ LW, 4%, Efl2EHR
LELLBREPULETHS.

% &

MRI-MIP Wiz 3BT, SCV, SCA, fi#EmRZ
NZEROREBREL 4BRBEICHEL, FHHT
SCV A ZFICH BB LT,

ZIRWHS T SCV, SCA, fl#ERDmAeERE Rl
T5E, SCVIIFHBITARICHVREZ RO
%, SCA, #ERTIXFWHP L REGRRPITHE
REFRO LT

MRI-MIP @&, &R ORAERN & iR
THEDOMBBH Y — Ve LT, FRAEIRE
LY (DAR

O

MRI S T D TH 7o RKIRIL T A 8B A R B K F 1
135 B O e st 5 L BRI % 13 L o U o 8k, &
f2 70— & PR & IS T A THG A FIRIVE AR A
kBRI A 714 AN 7 T — 7 BERFRICIRERK
LET.

FlAR

AFCICHEL, BRTNEFBHERIERL.
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Considering the effectiveness of magnetic resonance imaging to diagnose
thoracic outlet syndrome
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(Abstract) (Purpose) We used the maximum intensity projection (MIP) method for the diagnostic imaging of tho-
racic outlet syndrome (TOS). We investigated the stricture ratios of the subclavian artery (SCA), subclavian vein
(SCV), and brachial plexus bundle (BP), and examined the efficacy of magnetic resonance imaging (MRI) -MIP in
the diagnosis of TOS.

(Method) The participants were 100 patients with clinically suspected TOS. MRI was performed in the same po-
sitions used for the Wright test. First, we classified the level of stricture into four grades. Second, we calculated
the stricture ratios of the SCA, SCV, and BP in the sagittal view by dividing the minimum by the maximum axis.
The study participants were divided into two groups: surgical (n=22) and conservative (n=78). Statistical analysis
was performed using the Mann-Whitney U-test.

(Results) The level of stricture of the SCV was significantly severe in the surgical group. The stricture ratio of
the SCV in the surgical group was significantly higher than in the conservative group. The stricture level and ra-
tio of SCA and BP did not show significant differences between the two groups.

(Conclusion) It is suggested that the MRI-MIP method may assist with both a subsidiary and severity diagnosis.
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Electrophysiological Characteristics of the Median Nerve in
Unilateral Carpal Tunnel Syndrome
Takamasa Kudo *, Yuichi Yoshii*, Takeshi Ogawa***, Yuki Hara**, Tomoo Ishii*
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The strategy of treatment for terrible triad injury of elbow
— Is the repair of anterior structure necessary? —
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T4 (surgical technique), Z ik #i4A (multicentric study)
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TR B TICIRIA <, miilE LCwa, Bl X
WO I 5F, WHNC 3DCT 2Hsg L, T OIIK
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= 3.
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Aichi, Japan : SC plate)
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n, WExko7-KEE 35 $iFLFCTL—1
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HEE, BRI B 2 D B0, 20° FEEE
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TBLERV. BHIIRNA»SANDL LS I2Ey
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WO A7) 2 —4f A, HEAREEZ L TR
WRBADRH LN, A—FHANVAZ) 2—3%5

12 MB Orthop Vol.35 No.10 2022

Presented by Medical*Online



X 10. 42 7%, Bk
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T4, EHIREMBE 6 DX ) IZIFE 255
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7o, WIE D Ok & o 22 HNE, MK HE
DB LV BIL B DA, FHONE DAL
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AL Z EREER O L 5 ITREE A B
#2H LTz, SC locking plate® &, I Jiix e
THoHID, FEMEIEMICHFIUTENOA 7
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EIEEDOHEFRHIE L W D%, BHRMCEVEGICEL 2L b H 5, EESIL, Fiidh Stk
EHETEHOTLY MECIEMAREMOER L EEEOMELZHIEL, ANEEEZHVTEZD
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I. ¥REHE

R51Z 2018 4E 4 H~2020 4 7 H oHARIIZ /NG
R B RTS8 LR 1T o 2 1440,
6.6 7%, HUL8HI, LW 6HITHS., SO
14 %, Gartland 234 T EIAHS 7 5], MHYAS 2 44,
NVER5HTH Y, REIHERIEMNTSH > 7.

FAEHHE & L, T, EiEa o i X 6
¢ Baumann’s angle (LA, BA), Carrying angle
(BIF, CA), Tilting angle (BT, TA) ZEHAIL,
rnFEnEHm L 7z,

72, WRKETAN & L Coies wl Bl R o> £ fik,
BIEAHIE - ASMEE SRR BRI S L, AFHER
DHEMIZOVTHHEL 7. FHat i e L <
tHEZMEHAL, pfE0.05 Kz FHEE L7,

FMTFEL AL, BEAZIEEA - BN E L,
IR bR TR 2 5 9 REBI O X 9 R Y % 1E <
ATBEMEDS D B REBNIADENGL T > 72, FRIETHAI
A1 = 4% (Stryker #:% : Hoffman compact I%)
ZR, BB - REcgis o glIEER O E
YERFALR, EBEMON—7 3B R
BEFViOOITEM /31— VvV ZHAL
7o, REfNEspREEm i Elr o Nn—7 v %
AL, B zEFRIcBEL, MBI
2406 L B iz ca vy FREE L 2. B
THREMNZHERAL, BEAPSAROLAET Y F
Z RS THEREE 21T\, RNLEMDRG G 0
‘H, pinning ZEML 7. ik, B X SCEE
BHERER IR CRIAMNEE 8 2 i L 72,

604 B FE44%No.3 2022

m # 2

Y TR 68.3 47 £32.3 47, SEHEREA ]
il 33.4 H (28~50 H), fliie%nf@hikidEy 8.3° £
2.4°~136.5° £5.1° TH > 7=,

BA 1Z, fE#A- 17.3° £8.4°, BHEKH
20.6° £5.5° ThHhH, FREZRD LD -7 (P=
0.12). [fkIC CA IIMTERE AT 27.6° £6.9°,
EIEARFDY 25.0° £9.3°(P=0.23), TA IXflifEfk
P 42.3°+£10.3°, BREAR2338.1° £8.0(P=
0.11) L FEXZRD o7 (M2)., 2o DhE
Blo 9, FEAEMERIC pinning 2 1 4B L 7
FEGIHS 2 B, 2 ASBIN L 7 5ERI 5 2 Bl TdHh - 7.

MBOHERERICOWTIE, a3 S—h XV b
REMEREDSFRAE L 72ERY, 50 25 nl Bl B 23 B
LBl o7z, N—7 EVRIATEDERE K
BDBLL 7oREBI D3 1 & > 723, itk 21 HTF
iz TN—7 EVikE - LB Z T, 20
BATRER 7 R L 72, BISMEIE s 5 13, g
D 1 617% B & 2RI T 2 72,

V. fEFIHE

7%, UL BRSOV T LREGL, [HHMbE
ZRANZE2 Lz, Bl X $12 T Gartland 208V
Bo FBEE A (K 3) 280 7. ki
BRI RIZED Do 7208, AP KRE WK
O ABEtE D 6 MMEHL 2 F ML, 2055 H I Fil
ZHifT U7z, BT, B T ICiEFEE %
AT DHEETH > 7. BhiE - REicnhn—7¢
VAR, BTSN S T L N E A
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X 2. 10

iR & AR O B X T
BA, CA, TA D BA

B frE#
O efEad

CA TA

I

3. REBI © SZAGREHUE X RRIE - R

LEET 2L, RIFREENLEZD, AISHEED
0y FzMEEL74), Witk 27 HTEEazil
O, SRCASMEE ZIRE L 7, itk 4 0 H,
BHETAIEI 10~140°, WA H(FERL Tw»5
(X5).
V. & B

ANR AR LA LASMEIE I & 2R
ZITo 7 14012 RE L, REFREEIME ST
7z. AiEDSpinning & L ENTW B HE LT,
FTFEVMEETH L I LT 5D, Pin-
ning G IFBEEM 2 R/EF L 2036, RamEz
BELzWEM»ro Y E2BAL, o150k
EWEEGR 01, O2K0E Y BZ2NEhD
BH%ZE5Z, @2AK0DE VA bi-cortical IZFFA
SN, @2ADE VIEIEZEHT S L EICZ
NZN2mm M EEEN Y L v KRS R

B 4. KEG - AirECHR HGE X RRIET - SR

B 5. AEGI : B AR HUE X RRET - fE R

Tz o9, #HET 5 2 EB% e, ZRITHL,
AKIEDOLEE, REMEEGOV 27133 EA
Einl, EBiEoEN 2/31enn—7 Y EHFAL
BOXHIEETUE, BEEGE R TR

BUSHEIE THAEE L 7o/ NS LA LS BT o heiki 605
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B A, BN A TER L 20 S BT oM
BOWRETH B 70, HBOFBOEMICE>TDH
WL { ek Bz 6N 5,

51T, fiiga v =k X v MERERIZDOWT
b, ¥7AMEPATE L Z &, BEHM b F
5 - FHREES AR TH 2 2 &, BIFEED
N=7EVORIARIB R L F = s 2 L5
DD & [ALEET E 2 WJREMEDSRE C, £ X TR
AR b K OREPBE LT, av
N— b XY MERBEO R RBES L v X
Vv FbdH 5,

N DORFFC O WT ORI D@D, i
LEEARICERE R ok, RESOWET
i LG EROEENM DO EIEBA
16.1° —15.6°, TA 42.5°—42.0°TH H®, [EHE
HIERFEEZSNS,

£ 7, NLEEDBOEIT I L CTERTIR D@
D, BIAEECa Yy Fa— L LEE - FHEL,
pinning DB H AJHETH % (IX16).

Pinning L L 727XV v P EL T, BV
FIAGEDOBBICHEE S TE 5, AlFHEE /NI
FRREW I L, LOBEIEKIRD EBLOAME
THHBETHY?, REEAY Y b %L, 7
Ay FBbnvid, SHLBEmRNICToTh
BWhHEkEEZ NS,

V. &

ANVE BB T LA E g L
714Gl DR % WS L 72, i omsIEER Iz 7
{, RELAERRLRDLh o7, /MR LBE
B BTSN 2 A EE AR S, BRI AT o
THRWHETH S Z LBRBI N,

606  HHT H44% No.3 2022

X 6. Pinning % #tH L 7-HEHI D
it HMl X M5 HE

BEXH

1)

2)

3)

4)

5)

6)

7)

Chen JCY, Shen WY. Limb fracture pattern in
different pediatric age group : A study of
3,350 children. J Orthop Trauma 1993 ;7 : 15-
22.

RN, Bk, BEHEERIZL, /AN R
B EEITICST 2R E v = v T DIREK
i, BIEAEL & KESEE 1996 5 45 1 1053-1056,
BRI B ANE BB BT oREE. B
£} 1986 5 37 & 1727-1730.

BERAE, WOMER, =ZhES—1F0, AR BB
B LA T 2R E v = T DIREIR
EAPHEZ £ U IR oET, BIBAERLE &
A48} 2002 5 51 : 803-808.

Sankar WN, Hebela NM, Skaggs DL, et al. Loss
of pin fixation in displaced supracondylar
humeral fractures in children : Causes and
prevention. ] Bone Joint Surg Am 2007 ; 89 :
713-717.

KA, PEH=AE, AHZ2IE», DR b
B LEYT IO 2 BISHEE &2 F V> 7 TR R
W, EABISMEE - BIER A2 2018529 1 87-
91.

N, BeEAS—, vl @uZsd. ANR L
B LTI 2 RIS EIE kO IGTERR, #
TEHVEEE SEEARE 1995 5 44 © 321-324,
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B E rRoRBrEA

S

T &

SHERMER
(CRPS) (25 E B MmEY

fiE 1% 8%

Pain and paralysis of upper extremity with complex regional pain syndrome (CRPS)

1T

A B B 1 R B : : : o
B E MR PR BAE1Z3% (complex regional pain syndrome ; CRPS) D&%

HEIZoOWT, *DLBY

DHORA vk, FRRCBRUDVTHER

B¢ 3, ENEETIHRBIZOVTH, Yo ER~3, CRPSDEE
132z ), B4 DBFIZL > THHREIBLETH), B—H%GD
DIFFEILINTOLY, ¥XODPTHEDUESLASVELEZ, EZMNT> TV

BHFEICDOWTRRER T 3,

ITC®Iz

BAEVER PR E B (complex regional pain
syndrome ; CRPS) 1, PLAjiZh 7 ¥ —, Kb
WS A B E ZE A E (reflex sympathetic dystro-
phy : RSD), JB TEMERE, Sudeck HFEfiz & & X
BRTORERTH LYY, BMANITD A&
L, @HOMBETREGES O 0IEEARHEN
RIARIERE RS HME LA LEATD
%0 %@t W HEERTIEZ ORBOGFHLEZ W
WEBEICE &, RIIERWN, RURARICEDLZ L
HEETHL L ENTWAH,

AKETIE, BAEDLHETH S Tw 5Bk
HIZOWT, TOEEBLBWORA Vb, EEA
LRI OWTHHBIL, ST 51
DNWTZ DA RN D, HWIZOVTIE, E
MedDERBNL, FEEFERIIT>TWDHL

18 SR PTABIE1R 2 (complex regional pain syndrome ; CRPS),

528 % X8 (warm and cool contrast bath), 27 04 F (steroid)

WZOWTHEL T 5%,

1994 4R\ Z [FI BRI =305 CRPS &\ 9 7z 2
BT EFRT S LABEICHHIAEDHRE Lz 1
D RSD % typel, 7 HILVF—% typell& LT
SV, 2005 4, KENC BV TH 72 2B Wik
HEASRR S, BRI & BF%E _W%%EW%*
ENize BRI, TRk - RIUGEO o
@E@mé%*b,ﬁn%i,f&?éﬁﬂ%@
HEDT-DIFRIEDOF S 2 RDINETH 5,
LAaL, BRIEFEALTSHS L) HEH) S typel
Etype IO HNE R L72Y, 2%, LhHAE
N L 72 Wi oy 2 HigE Sh, 2008 4F
WP BT B R & WF7E H o H) E FREE A3V
SRR DY HEIREIC BT B &I H IR

1. Ocawa Takeshi : MITECAANEIRHIEKPER T > 9 — BN

54
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ERTFPRODDOLZIETRLRD2Y, HAANIHL
T, JOVRY R DER 5TV,

—HT, =K521, HATO CRPS 1Z:BF 2
SNTVDEIRFEL, ZOMZHEIT 4% L HmE L
TWh, B105b0bEBY, #lIE B
Mgt 1 7 HOBEPRWIEALZFRZTE
873t < ATWALE CRPS BRI OB Wi & 72 5 T
LE 9. FADZDICTFIROEH 7 X n] B
AR S, WFgEH & LT3 CRPS DBWiicE -
TLE). ZOBWRMEID T THRBIZMW -
HIGHEO7200 b 0 LBF L, HLF X ITHEHR
NTVLHEEZLon) EHET LLEDND D,
[MHERPHFR L ETHHTIRETE R L, FHiE
- BRilEEEOFEOMERETIEI V. E Vv
ZEThhb

CRPS o# KMz, @ Wit © 5%
fii, Q) WREBHLRL (IA) DM, @ Koz (%
JEIRDOZEAL, FEOEM) ZLTROONL, D

BEMPPTAMRBIEIREE (CRPS) (= ) LEME rfdA

FTXTHH > TV ARWHAIE CRPS & LT2Mid
52 ERAHYTH B, BIIED HAD CRPS H
EHAEICB VT, BRMIZEZN - RUERO
OIREOE R ERDI-Z DD, WOEAE
FRADEVD) Z LT TESICZ D criteria 12
AoTLEIo BVBLICRZD, BHOEE
DOl 7 E¥— BB AN RETH I LT
NHEEIE, FREOS S % RO 70781 %
BEZFHL, SHICHERRRZETE, 2o
HERELHHTNETIE RV, 72, BIEE -
BEEEOF MO EHREL LTOHVLERET
BRI D AHICELLELD D,

- EA )

BaHE HiY & L2 & sl ez H
We LWzl e LTERLLEPDH L E W
IRTIE, Thd IEIBWE VR bo Hidk L

E4 554 CRPS HZSHE IC & 3 CRPS YIEISE

BRERA A
1. BB - M- ED>5, WFNHICEREUZEL
2. TIENEHEIRR
SRR 3. FEMEGVUERPUEVEREA. LONELDBRETRILEL DR 2BEHME 3EEME
& (BEAPBRNISENS) . HEBEH B B
4. BETFOTUERVUIMET
5. @
1. BB - M ED>5, WFNHICEREUZEL
2. TIENEHEIRR
e | 3. 7OTF 0 Z7 (BEREEAVUREFERICK D) LW LIEFEEEH (K> | 2IBBME | 3EBEEME
fthEAEIR ™ A g
9 77) %5 %
4. ETOTUERVUIKET
5. 2B
(z@k 6, 7 £WEIM)
MELEE1

1994 F£NEEEREFS (International Association for the Study of Pain ; IASP) @ CRPS S2MiE#%iEiz L, EBHOE
PIEN CRPS ENHET B & e ZH L HIM LI BEBH R DEA EH T 5 CRPSLISADEE L 2 75T B1EFETH D, BIK
FRHIEERZERAVD CEICKURE 82.6%, 1FRE 78.8% THIETE, HAMHIEBRICEIVRESI%, HEEI1.8%T
HETE D,

MEULEE2

BEIRAHIEISIZ(L, BEAHDRE, BFERAOBN YA L ITERASNZZE2BNE U TER U, BAEEDENED
IR SR BERENRET B ENEENBIESCIHERHEEEEFAINL L,

IMEEN B B BEDBIET DIERD CRPS ICKBENDTH BN ZHIMTT B0 FEEPRILAG L) THERTIRNETHL,
/-, BEE - BEBREOEEOHEBETEEL,
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72X CEBN LI RERETZEARET, OH
HidiE, @ &2, O KEHERO 2, @ KEo
BALZE LT D X )T %,

WL 2L RS wWEREE LTI, I 27
v /N ¥ » (Minchausen) JE R, v 2 7
)= R VR BRI SN, SRR i A
MO R & T, BREEZKE &b TIEMER
HHZWSEREN D,

Miinchausen JEMERE Tl Z DR O H: 5 23458
CTH 5o BEICHERD D 2 b ODORIIRADH Y
TP & HEIE & OB RHH 5P, —F, CRPS Tl
JEREASZF I CHERE 2 {, BILE D BO LV, K
g B o 1 > TICD-10 TIE, $—V 1) 71 O
L LT, BBUEEEOZPICHEIATY
0, HRE b RAD, RHEASEZEME LTV
BWZ EDL WV, FRMREREZIT D2 LICERE
THrHr—HT, BEHAY vy 7EHDBLIEHEL
Wkt xR ln A &35 2 EDE 0,

v 27—, ORMEOEIEIC L o THERO
BERAREDVAEL, BHRERSEHNL, Lo,
FERDTEIL SN2 L GER A LIRH SN D 72
W, FADFTRZDOENIHELN S L, HRBIIHL
THER U 72 REFEE 2 /R T HIAIC B 1Y,

TR, JERZ AT 5720120 A DR 2 %
{, BIEZB»E %\, Lo T, CRPS ZlfiEn
R ZHws & CRPS LB CXCTLESH. L
ML, BRICENERWETHOT, BEOZE
i R FEAT R L o 7oL WX ER O 72 D 3
#wmTHsnl,

o

Bl EE 2 HB, CRPS Onilz R+ 52 &
BEEE %59,

%18 (AN &Yoo 3 HEEOHMT, #E
RIE 2R 1~2 R HP OS2I AoTL BT
EN% e FIERIIWBGET, A1
RIY, REVERRMEIC R 5o HEEIZZ ORI Tl
RSN, MEHIRIZGE A 1I2E/L L Tn s BE
FRET, RERIEERL, BT NET 5. B
FEHE3HEME 2 SIMBIL, A ICHIELTWw L,
%28 (BAME): 3~9 7 HEER ., Wil

56 (196

DRHH ORNHRT %o TR ISREMEFEIE & 2 0
H B B) 0 kA TR I S S I m L Tw
o BRMBERERY, WMLUEMT Lo HEM
ZERE 2 DI %o
FIPUBKE) 9N A~2HED EFC AR
AR LT L DT %o BEIRIZTE 2 5 2%,
BRI P ORISR % 0 B IEZEM L, JEiRd 5
SHBLE SO IR DI RIT R B0 BHIZENT
VO Bo BAERTMEIZSER L, A Z R AR
[N}/

ZFNZENOHRPNIE LT, HEHEERINL T
{2 b5, BUE, CRPS IZX$ A Hf S iz
BRI R, U F—varvehie L
AR E 2 B T2, [HREOBELL LTH
WO 7 L, Wik LIwRE, Wi BEANICH
FEVABEZA B T EHNEELELEZ A, LA L, CRPSE
FHIFROEAEARLEZIZTHWDLDT, RHLD
AR ESL, BENTHL L ERATLIO
X, BEOAREEHLZ LI R ) PRARVIZD
THHREESLETH D HREIRENTH S
ERBBEDYNE, DY FeIE—, @Y
Wk, Q@ ol R T v 7, B
Wiy, WEATe Yy 7, BERAERE O
e (RERRICE %), MEAISHEN (type IDY;
BV RE)THb, BEOTAKIIIVNEY)F— 3
YELDLD, WHWMEVLSL O EHLE O L
THBEDIEZILTONDE EEZTWh,

BY)reY5s—vsv
HEZHETHZLZTICTAIETHY, B
FHOTTHFCEHPEL L) I -oTHH) T &
Thbo KN EFEORNM, WENROUE, ik
ML BRI HE B Z D5 9 2 TERERZ L
X, RANCRERZHGOFRZLR#EsEL2 L
Thbo TOLDITIMBEAHRIT—LTE—
BEMTHLEEZONTWS, IS 2,
G CRPS &6 L TEF1To TE Wi
WETHD EME L, ThEBEICELELE
DX BHRNERENITRL, IR ML BEH
HIBOEME Do THEDDLLHITL TS, 4
RCTIEDH DA, NI HERES) 722 3T
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BEMPPTAMRBIEIREE (CRPS) (= ) LEME rfdA

% Fv 72 mild 2 BB EE) S O L, &0 O wURAE TRV E 2B, BRENTZHTS
W2 BDL, Ny FEITE—E, HOWIBFRBIC LIERFBERETHL VW0 L, BED
BWTHHETH Y, EMHEHPEEITI LD KR RPN B o 2 24T7H 2 & T, FERDHE

HTHAHY, Wlilikt b o R E L E 20 T2 DbHFETH Y, FHHEHUC D K

Ny FEeFYAR MO EESL, ELTEKRT S WBLTIELV,

ZEHHEHETH S, TRNE & A %8 < JERERS H 32> CRPS W1 o

BN EME O 7L K= VEWNIRPAER TH 5,

EYEE L9 NSAIDs & Mg U 72 e 2 AL s il B 3
NASIDs (mon-steroidal anti-inflammatory HERTWL Y, EHEIE20 L) 70 ba—

drugs), A7 04 F, ZBRRILH) O, 77 = VYD T, 3EMBETERL TS (B 2)7,

T AV AR R AJAE B il A A A ( EEMAELTE, RMEHOF =y 7 THO, UNn

fahoEr®), LAY ()Y AHY), ko b CY 7= a3y bRl LIENABRBEE T,

=Y VT FL ) Y RIUY A KB ESE (4 A REZHRT L LHITL TS,

VNV EY), CAKRAKRR— N, LR EHH Y AR A& — bH CRPS typel DA DL

WHENLDS, YLD AT CRPS 256 T 5D WHRITH o728 ) 77 2 RHEGEA 2017 4

il EARABT0OMI—

AVCRIEDE 3 5
i ! i
10CAIE DK 30 B~1%
AN 1 J
4~5 @EEL
SEKTIET /
1340tk
(32t 8 2B E(IC1ER)

2704 FRRODFEN

TLRZ>® 20mg 7 HE
: ] R

ZFLK=>® 10mg 7 B IREE
S ) ° EEU’ﬂEﬁﬁ %ﬁﬁlﬂlb\
, ! . - UNEYF=23>

TLRZ>® 5mg 7 BHE
) ’ (S2Hk 3 BBEITHER)
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RS SN 7228, FOERUGERT XV F 720
TiEZw,

BHEIZOVWTIEIZEF YV ALRVOE VR
2B H DI TIERVAS, 42 DIERFNIC X A RhHIT
S MG SNFIHEEN TV S, ZHTHIFE,
ta b=V OEST TR MEHR VS I VB
2 & 588 2 I 2803, iR O REER %
AL, HEVED SV CRPS (23 L TRIE A
HFTEx s, 2hbAhcy, FEORGETEYIIC
BITEE— Ry, FAER L, A
B SRV IF LSS L ABEFH O R &b W
BmERTVnS 1,

TRidE & LT vitamin C & 1990 4E 12 [Lancet]
ICARESHWER SN, 208k, HEELNL
V) IEIE AL BGRER S At o hr i &
N, SoLLMEIRKDLNTVS, LIrL, £
FEPETA M A Y EWHIL, PIERILERE 725
FEEZON, BMEHIZIZIZZWZ END, »wl
DOMPDIHA FF 4 »Tld, moderate strength & L
TEd SN TV 5D,

FADVEZ TV LEFBPIELETH D, LY
NZMCFABIEFNIE T LAY YR IaHN
) v, WEIEERICIE /A 1 ho ¥ vt B
LTWBERNIIET A YNV 50 THY, RET
T - BE OMAE AR A b TR 3R
EERINT LD H D, 2704 FAMRIE, B
AALT2HAMIIERES T £ o7 FEIRDZEAL
WARONE VIEFNIIF LTHERT 22055 5

EBID CRPS 2T

a: FEHE, b: FsEH

58 w9

A, BR L7280, SRR AR R AR
EFNS IR HHEHNTHZ b DD,

B ¢t

Ty 7FEFRERL )y 2 R ETiH bR
HIZENLVN, FEHIZIFTIZITo TRV, LH
WEE LTEAAHSTIT) 23wy, ERHO
B B J IR RGBT v b RIS 72139
HEVEEZTWD, TypelllZB L TIE, ks
#BHNTHRED) Y272 ) —L7ay 220Cco
BIF RO RENTVED, TXRTOEFTH
LIRS vz, TICHP S EEISTT S
REXTH5b,

EGIME

61 %, e AeBEgEimEPriits 1 7 H Tl
Wi A & iR o E, B HIR 2 FR o,
CRPS £ #WiL72(B3). 7L F=r"HNiK(E 2)
EERB @ 1) R PLE LN F—Y g
2 HENE L7z 3BME, IE & A DRIEAE N T H
D, HAOCTOLHEBWYICEH»rITENNTELLHIC
Botze /A0 bunCryHNiREATEBOY NEY
T—a rEfki L, HEERE»S 6 4 Hi%, T
B Bk PR & I8 D DK FIXERAF T 5 b oo,
FIROARTLR M, i A3 S, CRPS X1k
W L7- (3 4),
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a:a&ER], b:3EM%E, c:6H8%, d:6HB%

Trd

CRPS OB Wi |z oWT, FOEELZHO
RAVh, EEHEMERIIOWTHH L, |
L#FZOMSICHEL, BB HEOZDDBH &

RRBW ST TEZDLLIICTRETH S,
CRPS DiBEHIZ LI H 20, A2 DBEEIC
X o TOBMREPLETH HH%, WECHINIIG
CTEIRTELLHIZLTBLALEND 5,

1) VHiliHEIE. CRPS &l Jkife & RIS Wr - FLUWA . Peripheral
Nerve 2014 : 25 ; 19-26.

2) Lankford LL. chap 44 Reflex sympathetic dystrophy. Surgery of
the musculoskeletal system. 2nd ed. Everts CM, editor. New
York : Churchill Livingstone ; 1990. pp.1265-96.

3) JEPATHE CRPS Ol & G 4R ISR EE O EIZOWT.

BEEISAEL Vol.41 No.5 (2022)

Peripheral Nerve 2009 : 20 : 115-24.

4) Shim H, Rose J, Halle S, et al. Complex regional pain syn-
drome : a narrative review for the practising clinician. Br J
Anaesth 2019 ; 123 : e424-33.

5) Stanton-Hicks M, Jinig W, Hassenbusch S, et al. Reflex sympa-
thetic dystrophy : changing concepts and taxonomy. Pain
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1995 : 63 : 127-33.

6) Harden RN, Bruehl S, Stanton-Hicks M, et al. Proposed new
diagnostic criteria for complex regional pain syndrome. Pain
Med 2007 ; 8 : 326-31.

7) Sumitani M, Shibata M, Sakaue G, et al. Development of compre-
hensive diagnostic criteria for complex regional pain syndrome
in the Japanese population. Pain 2010 ; 150 : 243-9.

8) MEAEE, SRHBUZ, BT, 132 bHENIBIT S CRPS O

FEFRER. H R 233K 2010 5 30 : 420-9.

SRR, AR, GRS update] Wi & A, BIEIAVEL

2018 ; 37 : 618-26.

10) #&JHHE A Munchhausen JEBERE. H AR 1987 ; 45 : 1185.

11) Vﬁ‘%ﬁﬂi (SRR B &G IRER B & oI v 2 7)) — 8
T DETE. FHEFHE 2006 ;19 © 1028-35.

12) EUﬁ)ﬂ‘Eﬁ G N7 M, i)ﬁl*]% 132 I3 2 OFH L7 B

9

-

CRPS oitfiekelR. H 26k 2015 31 : 1006-8.

13) Kalita J, Vajpayee A, Misra UK. Comparison of prednisolone
with piroxicam in complex regional pain syndrome following
stroke : a randomized controlled trial. QJM 2006 ; 99 : 89-95.

14) Chevreau M, Romand X, Gaudin P, et al. Bisphosphonates for
treatment of Complex Regional Pain Syndrome type 1 : a sys-

tematic literature review and meta-analysis of randomized con-
trolled trials versus placebo. Jt Bone Spine 2017 ; 84 : 393-9.

15) SEHIHRIE. [ =% VA % 2 % E5 ] M B v (k3
B iER BIFEL R RS, XA 2 ) = 7 2011 5 32 1 1825-
34.

16) JF LKEwR. CRPS Wi JfA &) 2014 5 24 = 18-21.
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min C on frequency of reflex sympathetic dystrophy in wrist
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yoshihirotanaka
ノート注釈
肺血栓塞栓症でお願いします
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