Mod Rheumatol (2010) 20:627-631

631

patient and that it flared up as a result of the surgical
manipulation.

Our patient was doing well with no major clinical
symptoms at the 1-year postoperative follow-up, the small
number of acupuncture needles still left in the subcutane-
ous tissue around the knee is a source of concern. We
attempted to remove them in the revision TKA but were
unable to find them. The postoperative radiographs clearly
show that the number of needles has been considerably
reduced (Fig. 3), which may in turn reduce the risk for a re-
flare of the subclinical infection. However, careful and
regular follow-up of this patient will be necessary in the
future.

In conclusion, this case report is the first to demonstrate
the association between permanent acupuncture needles
and prosthetic joint infection. In patients who still have
acupuncture needles present in the tissue around the knee,
subclinical infection must be ruled out prior to arthroplasty
even if the needles have been hitherto asymptomatic. The
mechanism for the flare of subclinical infection caused by
the index TKA is still unclear, and further studies are
therefore required to define the association between sur-
gical manipulation and the exacerbation of subclinical
infection.
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SUMMARY

Sacroiliac fixation using iliac screws for highly unstable lumbar spine with an improved
fusion rate and clinical results have been reported. On the other hand, there is a possibility of
clinical problems related to iliac fixation, including vertebral fracture at upper level and infec-
tion. So, the purpose of the current study was to investigate clinical results and complications
after sacroiliac fixation using iliac screws.

Twelve patients were evaluated. Diagnosis was degenerative scoliosis in 5 patients, failed
back syndrome in 4 patients, destructive spondyloarthropathy in 2 patients, and Charcot spine
in 1 patient. All patients underwent posterolateral fusion surgery using lumbar, S1 and iliac
screws. We evaluated the pain scores, bone union, and complications by X-ray imaging and
computed tomography during 2 years after surgery.

Pain scores significantly improved after surgery. All patients showed bone union at final
follow up. Deep infection within 2 weeks after surgery was seen in 2 patients with diabetes
mellitus. Compression fracture at upper level was seen in 2 patients 1 year after surgery.

Fusion rate and clinical results were excellent 2 years after surgery, however, rate of
complications was high. We should take into consideration of complications to perform sacro-
iliac fixation using iliac screws for highly unstable lumbar spine.

Key words: Sacroiliac fixation, iliac screw, pain, surgery, complications
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1. Introduction

Posterior spinal instrumentation of the
lumbosacral junction may be indicated in the
surgical treatment of adult idiopathic scoliosis,
intervertebral disc degeneration, and severe
lumbosacral spondylolisthesis[1-3]. Despite
advances in spinal implants and surgical
techniques, pseudarthroses, hardware failure,
and sagittal imbalance continue to be significant
clinical problems. Some authors have reported that
when S1 screws are used without augmentation,
fusion rates are various (22%, 68%, 71%, and 89%),
indicating technical difficulties with achieving
lumbosacral fixation and fusion[4-7]. Proposed
solutions have included intrasacral or trans-sacral
rod fixation, buttress plates, sacral hooks, and
various pedicle and iliac screw fixation techniques
[811].

On the other hand, there is a possibility of
clinical problems related to compression fracture
at upper level and infection after surgery. It is
because of long fusion level and large surgical
invasion to use iliac screws.

Therefore, the purpose of the current
study was to evaluate the clinical results and

Table 1

Number of patients

Sex

Age mean range (range), years

Symptom duration, mean (range), years
Follow-up after surgery, mean (range), years

Diagnosis

Destructive spondyloarthropathy: 2

Pain score before surgery
Low back pain

Visual Analogue Scale (VAS)
Leg pain

Visual Analogue Scale (VAS)

Complications before surgery

complications during 2 years after sacroiliac
fixation, using pain score, X-ray imaging,
computed tomography (CT).

II. Methods

The ethics committee of our institution
approved the protocol for the human procedures
used in this study.

Patients

Twelve patients had low back and leg pain,
continuing for at least 12 months. Patients were
diagnosed on X-ray examination, myelography,
CT after myelography, and magnetic resonance
imaging (MRI). We excluded spinal tumor,
infection, and trauma. All patients underwent
decompression and posterolateral fusion
surgery. Posterolateral fusion was performed
using pedicle screws and a local and iliac bone
graft. Lumbar, S, and iliac screws were used
in all patients. Anterior lumbar interbody fusion
was added in 1 patient. Background details of
the patients are shown in Table 1. Details of
fusion level are shown in Table 2.

Demographic Characteristics

12

Male: 7 Female: 5

66 = 7.0 (45-78)

25 (14)

24 (24)

Degenerative scoliosis: 5 Failed back syndrome: 4
Charcot spine: 1

78 = 15
85 + 20
Hemodialysis: 2

Cerebral palsy: 1
Diabetes Mellitus: 3
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Table 2 Evaluation of surgery and complications after surgery

Fusion level

Complications after surgery

Pain score before and 2 years after surgery
and evaluation of fusion

We evaluated low back, and leg pain before
and after surgery. To evaluate the pain, the
visual analogue scale (VAS) score (0, no pain;
10, worst pain) was recorded before and 2
years after surgery. Radiography was used
for evaluation of bone union. Profile views of
X-ray images at flexion and extension positions
before and 3, 6, 12, and 24 months after surgery
were evaluated. We defined bone union of less
than 1.5” at one level as instability between
the flexion and extension positions. CT was
performed to evaluate bone union at 12 and 24
months after surgery. We defined bone union as
bridging bone formation across the transverse
process between adjacent vertebrae. Evaluation
of bone union was blinded and performed by
three observers. If at least two of the observers
concurred, bone union was used to define the
period of bone union.

Subjective Outcomes

At 2 years after surgery, patients were asked
to choose one of the following responses regarding
their satisfaction with the surgical treatment
according to criteria adopted by the North
American Spine Society Low Back Outcome
Instrument; (1) surgery met my expectations; (2)
I did not improve as much as I had hoped, but I
would undergo the same surgery for the same
outcome; (3) surgery helped, but T would not
undergo the same surgery for the same outcome;
or (4) T am the same as or worse than I was
before the surgery[12].

T1l-iliac:
Ll-iliac:
L2-iliac:
L4-iliac:

@ w N -

[N}

Deep infection:

Compression fracture at upper level: 2

Complications

During 2 years, we evaluated complications
such as vertebral fracture at upper level,
superficial infection, and deep infection.

Statistical Analysis

Data were compared using a Mann-Whitney
U test. P<0.05 was considered statistically
significant.

M. Results

Demographic characteristics and surgery
Table 1 shows demographic characteristics
in patients before surgery. Diagnosis was
degenerative scoliosis in 5 patients, failed
back syndrome in 4 patients, destructive
spondyloarthropathy in 2 patients, and Charcot
spine in 1 patient. Complications before surgery
were hemodialysis in 2 patients, cerebral palsy
in 1 patient, and diabetes mellitus in 3 patients.

Intraoperative and postoperative measurement
Intraoperative and postoperative measurements
are shown in Table 2. Fusion level was most
common from L4 to iliac in 6 patients. Longest
fusion level was from T11 to iliac in 1 patient.

Pain score before and after surgery

VAS score significantly improved after
surgery compared with before surgery as
shown in Tables 1 and 3 (P <0.01). Subjective
outcome evaluated by patients was good in all
12 patients.
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Table 3 Low back and leg pain scores 2 years after surgery

Pain score after surgery
Low back pain

Visual Analogue Scale (VAS)

Leg pain

Visual Analogue Scale (VAS)

Subjective Outcomes (Number of patients)
2 year after treatment

25+ 07

20 £ 08

Number of patients

1) Treatment met my expectations 10

2) 1 did not improve as much as I had hoped, but I would undergo the same 9
treatment for the same outcome

3) Treatment helped, but I would not undergo the same treatment for the same 0
outcome

4) Tam the same as or worse than I was before the treatment 0

Table 4 Evaluation of bone union

Bone union (CT)

Bilateral fusion mass
Unilateral fusion mass
No fusion mass
Interbody fusion (+)
Interbody fusion (—)

Bone union (X ray)
Instability (—)
Instability (+)

Evaluation of spinal bony fusion

Evaluation of bone fusion is shown in Table
4. All patients showed bone union at final follow-
up (2 years after surgery). The average period
for bone union was 12 months (evaluation
by X-ray imaging) and 12 months (CT)
after surgery (Table 4). Anterior interbody
fusion was performed in 1 patient (failed back
syndrome with cerebral palsy), and bone union
was seen by X-ray imaging and CT 12 months
after surgery.

Complications

Complications after surgery were seen
in 4 patients. Deep infection within 2 weeks
after surgery was seen in 2 patients with
diabetes mellitus. Compression fracture at
upper level was seen in 2 patients 1 year after
surgery (Charcot spine; fusion level, T1l-iliac

1 (performed in only 1 patient)
0

12
0

Fig.1 The patient was a 67 year old woman
with failed back syndrome. The patient
underwent posterolateral fusion (L4 to
iliac), and bone union was seen by X-ray
imaging 12 months after surgery ((a) and

(b)).

and destructive spondyloarthropathy from
hemodialysis; fusion level, L2-iliac) (Fig. 2).
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Fig. 2 The patient was a 65 year old woman
with L4 destructive spondyloarthropathy
from hemodialysis. Myelogram shows
severe stenosis between L4 and L5 level
(a). The patient underwent posterolateral
fusion (L2 to iliac) (b and ¢). Compression
fracture at L2 level was seen 1 year after
surgery (c).

IV. Discussion

In the current study, we performed spinal
fusion surgery using iliac screws for unstable
lumbar deformity. Clinical results were good
and spinal fusion was observed in all 12 patients.
However, deep infection within 2 weeks after
surgery was seen in 2 patients with diabetes
mellitus. Compression fracture at upper level
was seen in 2 patients 1 year after surgery.

We concluded that sacroiliac fixation using
iliac screws provides stable fixation for unstable
lumbar spine, however, rate of complication is
high.

Kim et al. have analyzed the incidence of
and risk factors for pseudarthrosis in long adult
spinal instrumentation and fusion to S1[1]. The
overall prevalence of pseudarthrosis following
long adult spinal deformity instrumentation and
fusion to S1 was 24%. Thoracolumbar kyphosis,
older age at 'surgery (older than 55 years), and
incomplete sacropelvic fixation significantly
increased the risks of pseudarthrosis. Thus,
S1 screws often fail with lumbosacral fusions,
whereas L5-S1 pseudarthrosis is common in
patients with deformity. Kuklo et al. have used
iliac screws for high-grade spondylolisthesis, and

report a follow-up of 2 years[3]. Bilateral iliac
screws coupled with bilateral S1 screws provide
excellent distal fixation for lumbosacral fusions
with a high fusion rate (95.1%) in high-grade
spondylolisthesis and long fusions to the sacrum.
Tsuchiya et al. have investigated clinical and
radiographical outcomes for lumbosacral fusion
(in patients with spinal deformity) using a
combination of bilateral sacral and iliac screws
with a minimum 5-year follow-up[2]. Fusion
rate was excellent (primary fusion rate 92.5%),
and overall function and pain at ultimate follow-
up was good, based on visual analog pain scales
and Oswestry scores. These reports showed
a high fusion rate using iliac screws for high-
grade spinal deformity. In the current study,
although problems in the patients included
degenerative scoliosis, failed back syndrome,
destructive spondyloarthropathy, and Charcot
spine, fusion rate was 100%. Therefore we
concluded that iliac screws were a useful tool
for fixing unstable lumbar spine.

A systematic review of the English-language
literature (published between January 1990
and June 2009) was undertaken to identify
articles examining risk factors associated
with and adjunct treatment measures for
preventing surgical-site infections. For risk
of infection with diabetes, seven case-control
studies and 1 retrospective cohort study
evaluated diabetes as a preoperative risk
factor for postoperative surgical-site infection
[13-17]. These studies reported a statistically
significant association between diabetes and
postoperative surgical-site infection[13-17]. The
Japan Spine Research Society carried out a
nationwide survey on the complications of spinal
surgery, enrolling a total of 16,157 patients
from 196 institutes, who had undergone spinal
surgery during the l-year survey period[18].
Of these, 1383 patients (8.6%) encountered
postsurgical complications[18]. The incidence of
complications associated with instrumentation
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surgery was 12.1%, which was twice as high as
the incidence of complications associated with
noninstrumentation surgery (6.8%). Infection
rate was 0.9%. In the current study, deep
infection within 2 weeks after surgery was seen
in 2 patients with diabetic mellitus. Infection
rate was 17%. Both case was revision surgery,
and dead space was relative large for inserting
the iliac screws. We concluded that diabetes
mellitus and revision surgery are risk factors of
infection to use iliac screw.

Compared with adolescent deformity, fusion
for adult deformity is often associated with high
rates of complications, including pseudarthorosis,
instrumentation failure, junctional problem, and
higher morbidity[19-20]. The major concerns
in long fusions for adult lumbar deformity have
focused on the distal fusion level and distal
instrumentation failure[21,22], but there are few
written reports concerning proximal adjacent
segmental failure according to the level of
proximal fusion in adult lumbar deformity. The
radiographs and clinical records of 35 patients
of adult lumbar deformity with more than
2-year follow-up after surgery were analyzed
[23]. Compression fractures above the fusion
and screw failure proximal to the end of the
fusion were observed in 15 patients. Fusion up
to throacolumbar junction (L2~T11) in surgical
treatment of adult lumbar deformity had more
proximal adjacent problems with poorer results.
They concluded that fusion higher than T10 is
recommended for adult lumbar deformity[24].
In the current study, compression fracture at
upper level was seen in 2 patients 1 year after
surgery (fusion level, T1l-iliac and L2-iliac).
Level of fusion was lower than T10 in both
cases. We also recommend fusion higher than
T10 in case of long fusion with iliac screws.

In conclusion, we evaluated fusion rate,
clinical results, and complications 2 years after
sacroiliac fixation. Fusion rate and clinical
results were excellent 2 years after surgery,

however, rate of complication was high. We
should take into consideration of complication to
perform sacroiliac fixation using iliac screws for
highly unstable lumbar spine.
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Recent Advance of Techniques for Improving the Accuracy
and Safety of Cervical Posterior Instrumentation Surgery
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Abstract

Recent advances in instrumentation surgery of the cervical spine have enabled us to obtain rigid
internal fixation and shortening of postoperative immobilization of the neck. Simultaneously.
however, we have to face the possibility of serious complications including vertebral artery injury.
For improving the accuracy and safety of posterior instrumentation surgery of the cervical spine, we
have recently introduced several techniques. In the present article, we describe 1) preoperative
evaluation of the vertebral artery with 3D CT angiography, 2) fusion image technique of CT and
MRA for evaluating the vertebral artery in patients with renal dysfunction, 3) preoperative surgical
simulation and intraoperative navigation using a 3D full-scale model, and 4)use of an angle device

and accurate fluoroscopic imaging of the pedicle axis view for improving the accurate of the

insertion of C3-C6 pedicle screws.
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b : Fenestration.

?TEE?&’S:Q— CCIICEALTEEH L H 5.
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mm A7 A AROFAMKWI G EERT 2 (1), &5F
il A5 2B, ERWIEG3IBT>TH
b FThbb, HFHEABOZAIARE, &
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FALEHEIC BT D VA OFAETRFE L LT
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3 HEREEICL B Persistent 1st intersegmental artery D3
a | RIRIHEE BRI, b ¢ MR angiography, ¢ @ 3D-CTA.
JSUA ¢ Persistent 1st intersegmental artery

NOOETRFEXHT HHITIE, MHORMY &
HOTHEAT) LD 5.

W IX3D-CTA A Th 2. HEIRW VA i
52%° MR angiography (MRA) T, M4 & B
LPEEHRAMTERV O, VA L EHEOHIIL
DO IEMRE BT 5 2 L AWEETH S ().
3D-CTA Tid, HMEFKE VA OFILBILR % FHM
VZEHIEC & A A fiAvk & <, Ef72EHE instrumen-
tation FHROMHF 77 > = » 7IZBWT, £0F
RS TH 2
3) MEBBREOERZE

TEh#AEPHO R E, FROBIZIERE O
VA fHI 2 BT 5 & 9 EEE$.9. 3D-CTA
W CTEAZEDFMEIT) Y.

#BBIRY CTIRE
AHhSEAT ZETR
adh

w

K7 VA A5 CT7
AoiEA, KU Al
WCH L TKE L CTHE
L.

2. RATIEH

K5O (93% L i EITW5D) T, VA I
Comfr CHEZEHEILICEAT S, LA L, Fhic
CTEIf CTHEZEIRILICE AT A BI%, W2, C4dh 2
Wi ComfL THREERILICHEA T 2600 fF7ET
5 HIETIE CTHEBRAZ ) 2 —HAD ) A
IHEL Y, HBETIX C5, COHERRAZ ) 22—
PEGIZHATHETH 5720, MEIRICL AX
CHET 5.

CT DAFWHRT, MR EFAIZATA A
AER T &L, EROETEE*HLEEIEA
) -/ TEL. CTHEIZSIRILIZ, #HIT VA
PSS RV L TV 2%, Ihpvka il
ELTHET 256, VAR CTALEALTY
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aREWNTAHILIZLD, 3D-CTA (ZVEET 5 37
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3RTREEREY
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MENZFH S I 2L =223 %17H) 2 LT, in-
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&% (E5). My idfs & W2 it42 2 L1

$5FEr =2 arEfie, FOMER LIZ%
BTV p MRS G T RIS R & b
NAHEHAITK L TOAEEZ b > Tz 0 5 2
ERTE L. HFIS, DR BRMEEN, SH5
RRHATS, FFRBICOFHIEIEE TH 5.

KERT E BER

C3-6E L TOHEFIR A 7 1) 2 — il ADFRADR
L VABRBOGRYETH B, 4o, HSEA
7 ) 2 —HADHEIZDONT, HEDKEDOMIZ
EHLMATIE, HIBREORENE LD LIk
FHNA, bivbiud, KHEES X M ERH 2
BIZH%E L, RIAMEEDOREER] L2850 Tw 2 (1
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SEAEDIRHEA > A D w L A VT — 2 a ORI
SRE R EE DO, TIA X FOREIE - R,
BREOMBELETERIC L. 7oy —E LTHES
MRAZ) 2—=EHINTEY, A7) 2a—FKA%IE
FEVZAT S 729121%, computed tomography (CT) HE{$ (=
LBMATT T = THWIATH 5.

A CIISHME BT VR B CHTMESE M B A,  SaME
TR HER) T HALAE 72 &) D BB AWK IZIERTE W
ZELHY, BICHMEDA ALV A F—arF
MroMAIEE L WY A HHETIE, RE(C1-C2)
BIEI A 7 ) 2 —, @hHE(C2)MESRA S ) 2 —,
BHE(COIMAURE A 2 1) 2—, REHFG A2 22— &55,
N AL SEHE T, AMIBRR 2 ) 2 — R HES IR A 2
Va—=N7rA—LTHERSN TS, SEfES X
PV ArF—ayBAIZED, NO—~ZMEE
HEDOWHONEEHERETE, BHIZ) LY
T—2arEBTELRYE, ERABICEEM L
bi, FRLEBEEZI TS, Kill, A7) 22—
AN HEFTBR(VABEBZ I LD L35 ER L
BMEGIRED) A2 H5F L L TE7: BIE, B
PBHEIZRD 5TV B I &I, WIS - R
A2 ) 2—%RATZHTHY, 207202, K
FEDE AR T T > = I HBUEEENRD.

RKEGTIE, TERFRECTEELDPIToTVIHE
HEFWOWRI 75 > = VY DEBRIZOWTREMNT 5.

1. RV a—RADWETSI=0T

1-1 EfIERHE
CQHESRAZ ) 2—A R EHAEITEY, Cl1-C2

PAEIEE A 7 ) 2 — (Magerl A7) o —) O FMERE
LEV (Fig. 1). AZ7 ) 2—HAZBEL, ROEEL

o0, HEBBIRO C2HENEITTH S, #HEH

BYARASAE - A - BB RAL L TR ETRE R

20114 1 H

High-riding VA LIF#:9° % (Fig. 1, 2)". High-riding
VA OHEIX 10~20% & 34, L TENLETEE
Tid7Z V. High-riding VA BIZ#EE(EIZAZ ) 2—%
FIATLHE, HMEBRIEBLE/-L, REOHEE
A £ U CRRICELTEEM L H S, CT OEIR
67 71§ ££{% T High-riding VA [Z[[]2 > TAZ 1) 21—
RIS H#ERE Fig. 2 \IRT

1-1-1  High-riding VA O ¥

CT & %\ CT angiography (CTA) D Z& KT {% TRE
fid 2 77iEAS, ®D—MATHAS. BEHIE2mm ATF1
AVEDEIRM B EVER T 5. OB, 254 AD N
PEHEEDOIER G E BT 5 L9128 D 5 (Fig. 3).
IERRHE &5 5 HE(FROIDIICAT 4 A ZERT
L, FHlIOFEEEDE L H. FFMIZEH S % B fRi%,
REWIEAEIMTO2THS. Tbb, FHEEN
BOATA AL, ZNED 2 mm BLU 4 mm Sl
ATGAATH%S. 4 mm MO AT A A THEBBYIRFL
MBI TRt L, KOLTC2HEBSRAY
Va—%fATES, HZ, 2mmMIDAT A AT
B BRILSHHB S TwE e, C2HSR RS
Y 2—ORAKIZIIARTETH S, 4 mmHMHIOAS
A ACHEB B IRILASFE I ST w281, A2
) 2 —ORIAFT AP - SERLZET2ZET, fA
VU EERFELH D, LL, TodE, MEIC
179 LEH S % (Fig. 3).

HHSIE, CT HDH\VECTA D=KRTTEGBDCT H 5
WiE 3DCTA) ZE LT, A2 2 —fi| AOPRE % 17
I EITL TV, BARIIZIE, C2HESRA A
V) 2 — ORI AD I SRS % ER(FRO LS T
HYEIRE %) AR L (Fig. 4), #EEBIROAETZET
fliL <, A2 2—RIADTHEIE D) DERET S

3DCT & %\ 23 3DCTA B A HWTH A7) 2—
FIADPRETELVHITIE, REMIZCTT—5%b
EICERTCEFRBERIAER L, EBRIZFICE>TC2
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CoMBRR Y 21— ! Magerl2 7 1) 2 —
1
Fig. 1 C2#B5RX 7Y 1—(A)HLVC1 — C2PAEEMEA RV ) 2 —(Magerl X7 1) 1 —) (B)
High-riding VA T3 H#E BRI () ££ U 5 (k1) » 5 —FBekz). a|b
Magerl 2 7 \) 2 —H| A A1)
s ‘
w?
high-riding VA
Fig.2 C1—C2@fLCT RRIEMER
Magerl X 7 1) 2 —#| AL & ¥) High-riding VA(B) T3 #& 8 a|b
RBEB ) EELS (TR 1) » 5 — 8B E).
AVOmm
Fig. 3 CTA &REID R T 1 XA (A) & & UK (B)
FHERR, 2mm 4, 4 mm SO XS 1 2. AFITE 4 mm 4 a b
I THEBEIARFLA RE & h T U3 (RED).
o1k H1H
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Fig. 4 4781 3DCTA 1R (A) $ & U4 #% CT-MPR & (B)
FHITIREC2HBIRI V) 2 —(3RIATIEEC HIMT L /=. C2HESIRX ¥ a

Ya—RAR (k).
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intersegmental artery

C1 T

)
NI
N

Fenestration

Ll
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C
ava

Fig. 5 EfIFRHEIC &7 2 HBBIROBHETRE

HEFSAR A 7 1) o2 — ORI A DB % FFIIS 5.
1-1-2 H#WBBHIROEHETEE OFFE

TSRS B A HEFBIIROEIETRE & LT,
Persistent 1st intersegmental artery 33 & U° Fenestration
ARFEM 2 BH TH 5 (Fig. 5%, wi#iE, HEFBHIR
A5 C2 DFILE %, Cl DOREZSEFLE @312 Cl
HERM2OFHENNEATLEDT, HEL
HEBBIIRDS C2 D FFLA 72125 L, 1 AL Persis-
tent Ist intersegmental artery, oD 1 A (38 H DOET
(C1 M Ze L% @8 L C1 &5 B M 2> & FAEEF A~
HEN)ERT D INLOETREEATHHITIE,
WrEF DR RO THEEIZFTH)LELH L. @EOR
AT &, HERBIRIEE A5 | SR T REME T .

FWIZI1X 3DCTA B HTh L. BEIRAYHETBYIR

2011 451 1

15 %R MR angiography (MRA) T, L% & BEEE4
ZEEFRERHBTERVIZD, HEBIRE FHEOMH
HOGERRZ IFHT§ % 2 &AW TH 2 (Fig. 6).
3DCTA Tid, BMHERLHET RO LIRS 5
HMIVZEFI T E D FATKE L, ELEMEA > R b oy
AT =2 a Y FMOMET 7= 72BN T, £
OFHMEHEE TH S,

£ ZAT, 3DCTA E§EH %L TH, HEBFBIROFH;
ETREOHEL, HEBEDRA L) —= 2 FHSu[hE
THhb REZFEOLELHRL LT, Cl #®oO CT K
TR TORZERILOZESE, B LU Cl #HH70 MRI-T,
RAAKFWIRTO70—F A F& T 2 (Fig. 7)°.
L7:A3> T, BHED CT, MRI 2+ A81%, CI
TR PWHREIMA 2 S EATEF L,
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MR angiography

Fig. 6 S BIREEIC & B Persistent 1st intersegmental artery Dt

Fig. 7 %1l Persistent 1st intersegmental artery 71> C1 &L CT £ LU MRIFA R |
CT(A) TIXREFLOEM (KIA), MRI(B) TIE7A—K A F(EKH) DFIREBH 3 ‘

1-1-3 MEBBHREOLELEE
FEARZEDH O DR E, TR OBIZIE RV HIOHE
B EYIRIES A R8T B X O EE LA, 3DCTA (2T
EAZOFHEEAT). SO, 7—2AF—arilT,
HEBRUAOMELHETLUBEEITHIZ LICL
D, HEEBIIRAEST O REM 2 P2 HE & 7 % (Fig. 8).

1-2  RTAIFEHE

HESMRA 7 ) 22— LHMAIBLA 2 1) 2 —AE &N 5.
AZ) 2 —GHREEIZBIL TlE, MERHRR 2 ) 2 — A3 EH
BYLZ5R <, GHE 2% EEAS LB R PI TIEWRELR 2 XD
HESMRAZ ) 2—%2RA L7 EEZ TS, HEH)
BR i KFBSF O BT C6 B THEZEREFLIZA D, 2D
728, C7THEFRAR A 2 1) 2 — il A HEB B IRIE S D
NAZHIEEAE R, W, C3—C6 T EIIRK
HEBD) A2 HE, Lzhio T, $IZ C3-C6 HES
RAZ ) 2—Dfl A2 7z>Tld, D T 2 i aT
TG TN B,

1-2-1  HESIROFFA

CT »5\2iE CTA @ MPR B[{£T, #=R#IG>
7R AT B, C3-C7 MESARIE, R, HERIAR
L AT ATA AR T A LT, HBREEEH
HTEL. KUIZolE, HSRORDS KV HEIEE
22L& THE ZOMERT, HSROKSBLIY
A7) 2. — ORI N EER IS % (Fig. 9). KEA93.5
mm LT ThiuL, #HSIRAZ ) 2 — o] KidAT]
BETHD. T/, FIAMEENSOEXBLLE, HilA
AT a2 eI HEAR AT O HURATETE S
LT LAMERTHLEND L. HESRAEA L
LTwae, HESRAZ ) 2 —OR AHHEEE 425,
1-2-2 #SIRIX V7 U 1 —FAEDRE

e IHERIBIER MO notch Z[EISEL, %0 4 mm N
BHHESAR Z 27 1) 2 — O AFL%E VERL S % (Fig. 9).
OA (osteoarthritis : Z2TEMEBEIE) 265 LW BT,
Z® notch X HIFITEY, MALZFRETELNIL
MdbH. TDLH%BITIX, 3DCT W THES % %4

FBe1H H1E
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Fig.8 HABREDEHE

T— U RF— 3 LR (A) & S U (B). EHBBROEIERO L

1/2 LI T % % (REN).

Fig. 0 C5HBIRA Y 2 —DHiFiT > = > 7 5 L UHEER
SRR (A) CRIA A (R & notch (REN) £RT. ##T CTA & & Ui

% CT O MPR Eif%& (B).

DO BB EHALEIIL DL, TOMIET, OA%
LD L ERT &, Y I 2 (28T 4 Ay Bif (2 5 fiff
FTHIEHNURETH Y, & OHER TR AFLE 5% A H
% & 6 LOFFHE T & % (Fig. 8).

2011 %1 H

1-2-3 HWEEBROENETES

KBS DHI(93% L i SN TWB) T, HEFHEINR
X C6 M THZRERILICHEAT S, LarL, Fhi
C7 B CHEZERFLIZHE A3 5 B (Fig. 10)%°, (2,
C4 & B\ E C5 L CHEZERILICHE A3 55 716
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O MPR & (B). A& %% C7 MRiEFL(KTE).
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