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Abstract: Objective To explore the correlation between sagittal imbalance of the spine and new vertebral fractures after
percutaneous kyphoplasty (PKP) in patients with osteoporotic vertebral compression fractures(OVCF), providing a new idea for
preventing new fractures. Methods Patients with OVCF admitted to The Affiliated Huai’an No.1 People's Hospital of Nanjing
Medical University for PKP surgery between February 2020 and June 2023 were included in this retrospective study. Sixty-four
patients with new fractures after surgery were selected as the study group, and 64 patients without new fractures were selected
as the control group. The differences of sagittal spinal parameters between the two groups at 1 year after operation were
analyzed and compared. Meanwhile, postoperative VAS Scores, Japanese Orthopaedic Association Scores (JOA) and Oswestry
disability index (ODI) of the two groups were analyzed and compared. Results The age, postoperative VAS score and ODI of
the study group were significantly higher than those of the control group, while postoperative JOA score was significantly lower
than that of the control group (P<0.05). The pelvic tilt (PT) (22.66°+2.41° vs 20.36°+3.68°, t=4.18, P<0.01) and thoracic kyphosis
(TK) (45.95°+4.87° vs 40.22°+4.22°, t=7.12, P<0.01) of the study group were higher than those of the control group, while the
sacral slope (SS) ( 23.44°+6.35° vs 28.47°+5.46°, t=4.81, P<0.01), pelvic incidence (PI) ( 46.09°+5.57° vs 48.83°+5.46°, =2.80,
P<0.01) and lumbar lordosis (LL) (39.06°+6.08° vs 44.30°+6.20°, , t=4.83, P<0.01) were lower than those of the control group.
Conclusion Sagittal imbalance of the spine is closely related to the occurrence of new vertebral fractures after PKP in patients

with OVCFs, which significantly increases the incidence of new fractures.
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after Percutaneous Kyphoplasty

Osteoporosis is a chronic progressive disease
primarily characterized by decreased bone density and
mass, leading to increased bone fragility and the risk of
fractures, especially in the spine, hips, and wrists [1]. Many
factors can induce osteoporosis, including age, gender,
medications, and metabolism [2-3]. Osteoporotic vertebral
compression fractures (OVCFs) are secondary to primary
osteoporosis and account for about 70% of all osteoporotic
fractures. They are primarily characterized by chest,
lumbar, or back pain following minor trauma or even
without apparent trauma, severely affecting the patient's
quality of life [4]. Surgery is the main treatment for OVCFs.
Percutaneous kyphoplasty (PKP) has gradually become the
preferred surgical treatment for OVCFs due to its minimal
surgical trauma, low economic burden, short hospital stay,
and significant surgical outcomes [5]. The complications
of PKP after surgery are increasing, particularly the
occurrence of new vertebral fractures, including adjacent
vertebral fractures [6-7]. Scholars believe that various
factors such as age, BMI, bone density, and bone cement
distribution may contribute to the occurrence and
development of new vertebral fractures after PKP [8-10].
Studies have shown a close relationship between sagittal
spinal parameters and OVCFs [11]. Even after PKP surgery,

Complications

varying degrees of loss in the height of the fractured
vertebrae's anterior edge can lead to kyphotic deformity in
the sagittal plane, with severe cases resulting in sagittal
spinal imbalance. Sagittal spinal imbalance is associated
with various orthopedic conditions, but there is limited
research on whether it affects the occurrence of new
vertebral fractures after OVCFs surgery [12]. This study
aims to explore the correlation between sagittal spinal
imbalance and the occurrence of new vertebral fractures
after PKP surgery for OVCFs, providing new insights for
clinical prevention of new fractures and ensuring the health
of elderly patients.

1 Material and methods
1.1 General data

Patients with OVCF admitted to The Affiliated
Huaian No.1 People's Hospital of Nanjing Medical
University for PKP surgery between February 2020 and
June 2023 were included in this retrospective study. Sixty-
four patients with new fractures after surgery were selected
as the study group, and 64 patients without new fractures
were selected as the control group. This study was
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approved by the Ethics Committee of the The Affiliated
Huaian No.1 People's Hospital of Nanjing Medical
University (Ethics No.: KY-2023-222-01), and all included
patients signed informed consent forms.

Inclusion criteria: (1) Postmenopausal women over
50 years old and men over 60 years old; (2) Diagnosis of
OVCF with planned PKP treatment; (3) Newly occurred
fractures caused by low-energy injuries.

Exclusion criteria: (1) Pathological fractures due to
tumors or infections; (2) Symptoms of neurological
damage; (3) Patients with a history of spinal surgery.

1.2 Methods

1.2.1  Measurement of bone density

All patients underwent bone density tests before
surgery, and T-values were recorded. A T-value < -2.5 SD
was diagnosed as osteoporosis. Even if the patient's bone
density T-value was = -2.5 SD, osteoporosis was

diagnosed if they experienced fragility fractures [13].

1.2.2  Surgical procedure

Patients were placed in the prone position, and routine
disinfection of the surgical field was performed. The
fractured vertebrae were confirmed under C-arm
fluoroscopy. After local anesthesia, percutaneous puncture
was performed, and the puncture needle tip was placed at
the upper edge of the pedicle shadow of the fractured
vertebra. The C-arm was adjusted to the lateral position,
and the needle was drilled into the vertebral body. After
reaching halfway through the pedicle, fluoroscopy in the
lateral position continued the drilling. When the needle tip
reached the posterior wall of the vertebral body,
fluoroscopy in the anterior-posterior position showed the
needle tip at the inner edge of the pedicle shadow, and
drilling was stopped 3 mm beyond. The inner core was
removed, and a guiding needle was inserted. The puncture
needle was removed, and sequentially, dilation and
working cannulas were inserted. The fine drill was slowly
advanced through the working cannula using finger
pressure. When the drill tip reached halfway into the
vertebral body in the lateral position and did not exceed
half the distance between the pedicle shadow and the line
connecting the spinous processes in the anterior-posterior
position, drilling was stopped. After the drill tip reached
the anterior edge of the vertebral body in the lateral
position, it was close to the edge of the spinous process in
the anterior-posterior position. The fine drill was removed
with the same rotational direction as during insertion. Bone
cement with a core was injected into the cannula to confirm
that the cortical bone of the anterior edge of the vertebral
body was not ruptured. The bone cement was prepared and
injected into the cannula. Under continuous fluoroscopy,
when the bone cement was in a dough-like state, the filling
needle was slowly injected. When satisfactory reduction of
the fracture and filling of the bone cement were achieved,
injection was stopped. Before the bone cement solidified,
the injection catheter was rotated several turns to separate
it from the bone cement, then the injection device was

removed, and the wound was dressed. Both groups of
patients underwent PKP surgery performed by the same
group of surgeons, using the same consumables during
surgery. After surgery, all patients received regular
osteoporosis treatment and were allowed to mobilize 24
hours after bed rest.

1.2.3Measurement and calculation of sagittal spinal
parameters

Normal sagittal spinal balance is closely related to
various sagittal parameters [14]. All patients underwent
chest/lumbar lateral X-ray examination postoperatively to
measure various sagittal spinal parameters, including
sacral slope (SS), pelvic tilt (PT), pelvic incidence (PI),
thoracic kyphosis (TK), and lumbar lordosis (LL). SS is
the angle formed between the upper endplate of the S1
vertebra and the horizontal line. PT is the angle formed
between the line connecting the midpoint of the upper
endplate of the S1 vertebra and the midpoint of the
acetabulum and the vertical line. Pl is the angle between
the line connecting the midpoint of the upper endplate of
the S1 vertebra and the center of the femoral head and the
perpendicular line to the upper endplate of the S1 vertebra.
TK is the Cobb angle between the upper endplate of the T4
vertebra and the lower endplate of the T12 vertebra. LL is
the Cobb angle between the upper endplate of the L1
vertebra and the upper endplate of the S1 vertebra [15].

1.2.4 Observation indicators
(1) Analyze and compare the differences of various
parameters between two groups of patients after surgery.
(2) Analyze and compare the postoperative Visual
Analog Scale (VAS) scores, Japanese Orthopaedic
Association Scores (JOA), and Oswestry Disability Index
(ODI) scores between two groups of patients.

1.3 Statistical methods

SPSS 26.0 software was used for data analysis.
Measurement data were described as x#s, and intergroup
comparisons were made using independent sample t-tests
or one-way analysis of variance (ANOVA). Count data
were expressed as case(%), and intergroup comparisons
were made using the chi-square test. A P-value less than
0.05 was considered statistically significant.

2 Results

2.1 Comparison of clinical data between two groups

The clinical data of the two groups were shown in
Table 1. There was no statistically significant difference in
gender, BMI, or bone density between the two groups (P >
0.05). The age of the study group was significantly higher
than that of the control group. Postoperative VAS and ODI
scores were higher in the study group compared to the
control group, while postoperative JOA scores were lower
in the study group compared to the control group, with
statistically significant differences (P < 0.05).
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Tab.1 Comparison of clinical data between two groups

(n=64, xs)
Indicator Study group Control group t/y’*value P value
Age (year) 74.31%7.61 70.3146.77 3.14 <0.01
male/female (case) 7157 5/59 0.37 0.54
BMI (kg/m?) 23.09+4.68 23.8843.43 1.09 0.28
bone density (SD) -3.48+1.12 -3.4040.94 0.45 0.65
Postoperative VAS 4.16+1.49 2.34+.14 7.71 <0.01
Postoperative JOA 20.16+2.37 24.7532.89 9.82 <0.01
Postoperative ODI 7.9242.82 4.64+2.10 7.46 <0.01

2.2 Comparison of sagittal parameters of the spine
between two groups of patients

The pelvic tilt (PT) and thoracic kyphosis (TK) were
greater in the study group than in the control group, while
sacral slope (SS), pelvic incidence (PI), and lumbar
lordosis (LL) were all smaller in the study group compared
to the control group, with statistically significant
differences (P < 0.05). See Table 2.

Tab.2 Comparison of sagittal spinal parameters between the two groups

(n=64, x4s)
Indicator Study group Control group t/y? value P value
SS (9 23.4436.35 28.4735.46 4.81 <0.01
PT (9 22.6632.41 20.3633.68 4.18 <0.01
Pl (9 46.0945.57 48.8345.46 2.80 <0.01
TK (9 45.954.87 40.2244.22 7.12 <0.01
LL (9 39.0626.08 44.3046.20 4.83 <0.01
3 Discussion

OVCFs are a common type of fracture clinically,
especially among the elderly [16-18]. However, the
complications and poor efficacy of conservative treatment
have become challenging issues for patients [19].
Currently, PKP surgery is still the preferred treatment for
OVCFs. After PKP treatment, the majority of patients can
achieve good surgical outcomes, including pain relief,
restoration of vertebral height, prevention of spinal
deformity, and early return to normal life. However, it has
been reported domestically and internationally that there
are still some complications after PKP surgery, such as
cement leakage, residual postoperative low back pain,

vertebral re-fracture, and new vertebral fractures [20-21].

Among them, new vertebral fractures after PKP surgery

cause a secondary blow to patients both psychologically
and physiologically, seriously affecting their quality of
life and even increasing mortality.

There are many reasons for new vertebral fractures
after PKP surgery. According to literature reports, factors
such as gender, age, BMI, bone density, distribution of
bone cement, and recovery of fractured vertebral height
are closely related to new vertebral fractures. However, in
this study, significant differences were found in the
sagittal parameters of the spine between the study group
and the control group, indicating that sagittal imbalance
of the spine deserves attention in relation to new fractures.
Previous studies have shown that new vertebral fractures
after PKP surgery may be related to sagittal imbalance of
the spine [22-23].

Sagittal imbalance of the spine may be influenced by
various factors such as congenital spinal deformities,
degenerative changes in the spine, trauma, and surgical

complications. Some studies have found that the strength
of paraspinal muscles in patients with OVCFs decreases
significantly after PKP surgery. Additionally, elderly
patients have varying degrees of degeneration of the
intervertebral disc system, making it relatively difficult to
maintain spinal stability, which may lead to sagittal
imbalance of the spine.

The relationship between spinal-pelvic parameters
(SS, PT, PI, TK, and LL) and sagittal balance of the spine
is inseparable [24-26]. Pl depends on the shape of the
pelvis, and SS reflects the position of the sacrum. Pl is the
basis of pelvic parameters and is closely related to PT, SS,
and the physiological curvature of the spine. Pl is a fixed
angle, and a larger PI is often associated with a larger SS,
which may lead to excessive lumbar lordosis and affect
sagittal balance of the spine. PT and SS are two variable
angles that change with changes in body posture. An
increase in PT indicates pelvic anterior tilt, leading to
sagittal imbalance of the spine. TK and LL together
maintain the balance and stability of the spine and share
the load. When TK or LL changes, the sagittal balance of
the spine may be disrupted. For example, thoracic kyphosis
may cause the head to tilt forward to maintain the line of
sight, and the lumbar spine may compensatorily
overextend to minimize center of gravity displacement.
However, such changes increase pressure on the spine,
especially in the lumbar spine, which may lead to spinal
pathology. Similarly, excessive lumbar lordosis may cause
the upper body to lean backward to maintain balance, with
the thoracic spine bearing greater load at this time.

The results of this study indicate that the PT and TK
of the study group were greater than those of the control
group, while the SS, PI, and LL were all smaller than those
of the control group, suggesting a close relationship
between changes in sagittal spinal parameters and the
occurrence of new vertebral fractures. The relationship
between each parameter and sagittal spinal balance is
inseparable, suggesting a possible connection between
sagittal spinal imbalance and the occurrence of new
vertebral fractures. Specifically, in patients with OVCFs
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undergoing PKP, sagittal spinal imbalance may potentially
trigger new vertebral fractures. Therefore, for patients with
OVCFs, whether undergoing conservative treatment with
bed rest or surgical treatment with PKP, how to restore and
maintain sagittal spinal balance during the fracture
recovery period is a question worth pondering for
clinicians.

Due to the small sample size of this study, and the
finding that the age of the study group compared to the
control group also showed statistically significant
differences, it is evident that age factors also play a
significant role in the occurrence of new fractures. This
inevitably introduces certain limitations to the research
findings. Increasing the sample size in future studies and
eliminating the influence of age factors may make the
research conclusions more persuasive.

Sagittal spinal imbalance is closely related to the
occurrence of new vertebral compressive fractures after
PKP surgery in patients with OVCEFs, increasing the
probability of new fractures. Therefore, for patients with
OVCFs, in addition to standardized treatment for
osteoporosis, attention should be paid to the balance of
sagittal spinal alignment postoperatively to effectively
prevent new vertebral fractures. It is worth noting that
since sagittal spinal balance is related to multiple
parameters, clinicians should provide individualized
treatment plans based on the specific parameters of each
patient's condition
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Effect of sagittal imbalance of the spine on the new fracture in osteoporotic

vertebral compression fracture after percutaneous kyphoplasty
LI Yao™ , DAI Jian, MA Jian, YANG Zhaoqi, SUN Yu, TANG Xiaoming
" Department of Orthopedics, The Affiliated Huai’an No.1 People’s Hospital of Nanjing Medical University, Huai'an, Jiangsu 223300, China
Corresponding author: TANG Xiaoming , E-mail: 13905239800@ 163.com
Abstract: Objective To explore the correlation between sagittal imbalance of the spine and new fractures after
percutaneous kyphoplasty (PKP) in patients with osteoporotic vertebral compression fracture (OVCF) , providing a new
idea for preventing new fracture. Methods Patients with OVCF admitted to The Affiliated Huai’an No.1 People’s
Hospital for PKP surgery between February 2020 and June 2023 were included in this retrospective study. Sixty-four
patients with new fracture after surgery were selected as the study group, and 64 patients without new fracture were
selected as the control group. The differences of sagittal spinal parameters between the two groups at 1 year after
operation were analyzed and compared. Meanwhile, postoperative VAS scores, Japanese Orthopaedic Association (JOA)
score and Oswestry disability index (ODI) of the two groups were analyzed and compared. Results The age,
postoperative VAS score and ODI of the study group were significantly higher than those of the control group, while
postoperative JOA score was significantly lower than that of the control group (P<0.05). The pelvic tilt (PT) (22.66°+
2.41° vs 20.36°£3.68°, t=4.18, P<0.01) and thoracic kyphosis (TK) (45.95°+4.87° vs 40.22°+4.22°, t=7.12, P<
0.01) of the study group were higher than those of the control group, while the sacral slope (SS) (23.44°+6.35° vs
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28.47°+£5.46°, t=4.81, P<0.01), pelvic incidence (PI) (46.09°+5.57° vs 48.83°+5.46°, +=2.80, P<0.01) and

lumbar lordosis (LL) (39.06°+6.08° vs 44.30°+6.20°,

t=4.83, P<0.01) were lower than those of the control group.

Conclusion Sagittal imbalance of the spine is closely related to the occurrence of new vertebral fracture after PKP in

patients with OVCFs.

Keywords: Osteoporotic vertebral compression fracture;
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PIAFRIE: (1) 50 B LUSHZ R Lotk & 60 %
DI ERSB YRR (2) 2 OVCF, 84T PKP {RY7;
(3) FraAmEirZhRaEEsidsiEn. HEERbs
HE: (1) A sl e S5 5 R e B - 45 (2) A
PR (3) BREAERETFARLMEH
1.2 Fi&k
12,1 RS A R ARTTIEAR BT B
W AINC TR TE, I T H<-2.5 SD ZWi &
BURAME . AR HE B HE T =-2.5 SD,(H 4N
PEEAT A B AN RE
1.2.2 FARIFE  BEBUREML, & TR AR R, B
Tow AL, 78 C BB NN B MR, JR&s Rk
J5 G B A K SRR B RO T AT HE A ME S AU Y
5 K CREHLIE 2L, 85 AR OSSR, R
BHES AR 172 B B EAL, WA RN THE 5 A 5Y
PR AL  TEMIOE AL T ARSERE A o DL B 7R 2R3
IRHENR S BERT , 37 W E A7 s EH AR THES HREZ 1 Y
MZARLEEE A 3 mm J545 1k il NGRS, B A5,
P R 7 EAY R EE M TAEER , B
Mz TAEEE M TIRW 'S A WA BR
B RBIEMER 172 B, 1B A7 R B Sk AN i ME 55
MRS G EL ) 172, B0 7 B S 2R B AR
BT , WA R Bl Sk AR i 2% . RS HA
A 7] P T 2% 1) 0 2 BB R 200 A, T S8 1) 7K
VeHE N B IMEAR AT 28 B B AR 2L, ) ) B K ek
HAEEAMEASE . ESE M T e B 7K I AL T R
GG TE AR, BT OB 4 S 00 5, B K e sE 4
TS L TR o B 7K U R 1 A7 e A 1 S A A
Pl (il 2 5ok o B AR a4k i A . ORk
TEHRAL . WZHEE PKP FARY i [6]—2H T AR B il
SERL, AT FHFEM AR IR, HORJG Y4532 IE L P&
FTEAMGYT , IF HIFERMNA 24 h J5 T IRWE D),
1.2.3  FHERRASEWMINE SR ERAEE
FARBEAMG 545 JOROT S BB DI BT
AR5 AT M/ AR T E N, A A, FE X2k B A5
FESARA 4L, 46 < BiE WA} (sacral slope, SS) |
F 2 mE A (pelvie tilt, PT) &7 A ST £ (pelvic inci-
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dence, PI)  Jig#E)5 ™ £ (thoracic kyphosis, TK) F1E
HMERT ™A (lumbar lordosis, LL), SS & S, MEf& 24
WRAKFLZ BRI Je £ s PT 2 S, Hidd - ZAR A
A e ) i 2 AN AT i 2k 2 (8] BT IR I R £ PT 2
S, MEfA EZRh G RRE kP O MiEL SEET S,
MEMR E2h ) B2 T U B2 . TK 2 T, #EfA B
LM 5 T HEAR N AAMZ I 1) Cobb 15 LL J2 L, HEK
AR S, HEMR MR Cobb 71

1.2.4 WgAEtR (1) o WM B E ARG &H
MRS ECZ A 22575 (2) 7T LU 2 B AR
JE ) VAS $E43 . H A B Bl 34> (Japanese Orthopaedic
Association, JOA) PE43 . Oswestry Ifj BE [ i 38 £ ( Os-
westry disability index, ODI) 34y,

13 it fliJ1 SPSS 26.0 B4 & -
THEBORME ] s FlAR, ) LU HCR TS REAS ¢ K
B AR R Ty 22 3 M 5 THECEORE LA R R 2H 1) e
BATX Kis . P<0.05 H2ZERA G X,

2 & R

2.1 WmaABEE R B4R E YRR BMI
W ZEF TG L (P>0.05) . WA B4 2%
ETNHRL , RJ5 VAS . ODI 343 i & 5= T % RR 4, i
ARG JOA PF4y i E T XA, 2R A G # 2 X
(P<0.05), WFEI1,

22 BmABEREELREAKGE BIRAR
PT #1 TK K FXF B4, 1 SS.PT A LL ¥/ F X} i
H, 2R AT FEL(P<0.05), W& 2,

R PUUBFHIERGER A (n=64,x5)

Tab. 1 Comparison of clinical data between

two groups (n=64, x+s)

gE| oo nkil Xif HR A g PfE
AERE () 7431£7.61  70.31x6.77  3.14 <0.01
B/ 4 (H) 7/57 5/59 0.37 0.54
BMI(kg/m?) 23.09+4.68  23.88+3.43  1.09 0.28
B RE(SD) -3.48+1.12  -3.40:0.94  0.45 0.65
KI5 VAS(4H) 4.16+1.49 2.34x1.14 771 <0.01
ARJG JOA(4¥) 20.16+2.37  24.75+2.89  9.82  <0.01
AR5 ODI(43) 7.92+2.82 4.64+2.10  7.46  <0.01

R2 PULBERFEIORGSEULE.  (n=64,x45)
Tab. 2 Comparison of sagittal spinal parameters

between the two groups (n=64, x+s)

Eipl SS(°) PT(?) PI(?) TK(®) LL(°)
Mol 23.44£6.35 22.66+2.41 46.09+5.57 45.95+4.87 39.06+6.08
XTHEZL  28.47+5.46 20.36+3.68 48.83+5.46 40.22+4.22 44.30+6.20
t{H 4.81 4.18 2.80 7.12 4.83
P <0.01 <0.01 <0.01 <0.01 <0.01

3 W

OVCF J& & 4E A WL — R B i 2o
SPRITI T R 2 R 25T AW T OVCF |1
WRIT e PKP TR, 4 K H 43 149 5 7T 3R 45 KL AF
FARYR , BIEFEMPNE WKE MRS B LB
MEE . il Bon, PKP RG0S H — I3 & iE,
s Bk B ARG R AR DR MR LT Mo A
PR A M T R R R
W B, B B NAET %,

PKP A5 KA R MER BT 0 B I B 2, 151
AR BMI 285 B B KU 43 A0 G D S B A s B
PR NG OLEFR B R MRS A B HE VIR, |
ARHIFGE S B, 85 S R A0 2 06 T 37 215 I (K S i {1
HEM., CEARFEN, PKP KRG B ZMEA-& I
] A5 AR R A0 2 Al AT 5

B IR KA AT GESZ 22 Fh R 2R 52 e, S Kk
BRI B RGR AT IS AN R TR I RS
HWFGE LI, OVCF 3517 PKP J5, MES5 LAY J) i
AR U | 02 S AF HE A AN TR R JEE PO M ) 45 R
FAR AR , (A5 A AR 8 PR A ZE Fr AE X TR X, 25 5 B0
HE R ARA S A

BB ST ERESRATA 1 5 R A AT
4% AUFE SS.PT PLTK Il LL 427 | PT g Jz e
R AT R, PTG T 2T 25, SS AT L)
B 07 . PR N B S MU SRE, 5 PT,
SS A A AR H I 8 56 R B0, BB PRI K Y
SS A4 %, Al e 2 FEUEMER BE 1™, 52 W A SR A
F -5, PT FI SS Bl B ARH W el AR 1 kA A8 1k o
24 PT $4 KT, U B 2R, 5 BOB R 2k
7, TK A0 LL F [ 2 3560 B i 7 5 A fa s, FL )
IR S fafr, 24 TK s LL kA ARAE B I, A4 19
TRARDLEA n] B 252 BN R . 4N, B J= ™ ol 5E
SIS R ARL, AR R 7 ), BEHE VT fE &
REEPE DT BRI, DOS S/ D E O W . SR, X
FER ARSI AR B 7, RS RE AR IS 7. &
BTN L, TRE ST R B AR AR . [, A A Yt mT
AES 1R b B fE i, DLORFE T4, B B HE RS 3 v] fig 25
i NI

ARFFE 45 F B WS AL PT f1 TK KX iR
2H, 1SS\ PL A LL ¥/NFXF BB, R HE IR S
BB S AR BITNE T LR, MESHS
FAETRAL A () REAT] 43 PEm B R AR R
s 50 B HEAR S PTAT BRAEAEIC R, B OVCF (A AT
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PKP J& , A SR A AT BE 23175 KB A eI B4
PRI, %5 T OVCF B2, JEIe R RN AR R S PR ~F
97, 8% PKP FARIRTY , AT iR 7 K 3K
SETFOREFE L SRR 1R 1 2 o PR = 2 (AR AR Y
— L

ABESE I TREA BN, HWFFE P R BTIE
A e 550 MR AT 22 5t [ R AT e 2418 5 T A i
DR Z0 B A B T R A AR R BAT L W4 R
FAAE—E BRI , 5 e HEREAS S R I HEBR A% R 2R 1Y
S, Al BE T A e AR T

BHIGRALRAG 5 OVCF 81T PKP RJGHT A
M 40 P45 3 ) R AR DDA 5E . X T OVCF )i
L AJEBR T AT S RPN IR T A, R
B IO BPRZS , A8 A e 7 A M
Iro MTEHERRGET05 2SR %, Ih R EELE N
AR EE SRR, B P ARG T 5

PR T
B2k
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