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The selection of upper instrumented vertebra in ankylosing spondylitis thoracolumbar kyphosis/ZHAO
Zhiming, YAO Ziming, ZHENG Guoquan, et al/Chinese Journal of Spine and Spinal Cord, 2016, 26
(10): 886-892

[Abstract] Objectives: To determine the optimal selection of upper instrumented vertebra(UIV) in ankylosing
spondylitis(AS) thoracolumbar kyphosis. Methods: From January 2010 to May 2013, in Chinese People’s Lib-
eration Army General Hospital, 123 AS thoracolumbar kyphosis cases (110 males, 13 females) treated with
pedicle subtraction osteotomy(PSO) or vertevertebral column decancellation(VCD) were retrospectively reviewed.
Osteotomied vertebra(OV) of all cases distributed from T11 to L4. According to the relationship between UIV
and proximal OV, all cases were divided into Group A, UIV was the third vertebra cranial to the proximal
OV (n=64), and Group B, UIV was the forth vertebra or more cranial to the proximal OV (n=59). The two
groups were compared between preoperative and the last follow—up with respect to sagittal radiographic param-

eters[global kyphosis(GK), thoracic kyphosis(TK), thoracolumbar kyphosis(TLK), lumbar lordosis(LL), sagittal ver-
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tical axis(SVA)], Oswestry disability index(ODI) and complication occurrence rate. All patients were divided in-
Group AV (the UIV was AV or

the above—mentioned parameters and data were compared again.

to groups based on the relative position of UIV and apical vertebra (AV):
n=34) and Group Non-AV (n=89),
Results: During the 29.3+3.2(24-60) months of follow—up, no fixation failure occurred. Group A and Group B

above,
had no significant differences with respect to age and gender (P>0.05). The mean instrumented segments of
Group A were less than those in Group B(P<0.05). Two groups had similar deformity correction rate(P>0.05),
ODI improvement(P>0.05) and proximal junctional kyphosis(PJK) occurrence(1/64 vs. 2/59, P>0.05) at the last
follow—up. The incidence of complaining about back pain orprotrudent sensation in Group A was lower than
that in Group B(P<0.05). The incidence of complaining about back pain or protrudent sensation in Group AV
was higher than that in Group Non-AV(P<0.05). Two groups had similar deformity correction rate(P>0.05) and
ODI improvement (P>0.05)
PJK incidence(1/34 vs. 2/89, P>0.05). Conclusions: When PSO or VCD is considered to treat the AS thora-
the 3rd vertebra cranially to the proximal OV is enough for the correction and fixation

When UIV is above AV,

at the last follow—up. There was no significant difference between two groups in

columbar kyphosis,
due to its low incidence of complaining about the protrudent sensation. patient is
apt to develop back pain or protrudent sensation.

[Key words] Ankylosing spondylitis; Kyphosis; Pedicle subtraction osteotomy; Vertevertebral column decan-

cellation; Upper instrumented vertebra
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junctional kyphotic angle (Indicated by the white arrow).
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Figure 1 The method to determine apical vertebra and proximal junctional
kyphosis a The vertebra with the largestdistance from the line connected the
centers of T1 and SI was defined as apical vertebra (Indicated by the white
arrow) b The angle between the lower endplate of upper instrumented vertebra

(ULIV) and upper endplate of the second vertebra above UIV was defined as

PJK was diagnosed

when the junctional kyphotic angle worsened by more than 10° compared with

the preoperative value
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Table 1 Number of cases distribution of osteotomied

vertebra(OV) and upper instrumented vertebra(UIV)

3 S
P HE uv it
(0)% Overall
™ T8 T9 TIO TI1 TI2
12 0 1 6 20 15 0 2
L3 0 0 2 1 9 12 24
14 0 0 0 0 2 1 3
TI+12 0 1 0 0 0 0 1
T11+13 0 1 0 0 0 0 1
T12+12 1 6 6 0 0 0 13
T12+13 0 1 2 0 0 0 3
L1+L3 0 0 9 26 0 0 35
12+14 0 0 0 0 1 0 1
s
Bt 1 4 25 53 27 13 123
Overall

R2 123G BFEREEHMCESERBTHEMLE
Pkl
Table 2 Number of cases with different relationship
between POV and UIV

POV uv J=82
POV-3  POV-4 POV-5 POV-6  Overall

T11 2 0 0 0 5
TI2 8 7 1 0 16
L1 26 9 0 0 35
12 16 20 6 ] 43
13 12 9 1 2 24
L4 0 1 2 0 3
ol o 46 10 3 123

T POV, 0 3 R HE s POV - K07, AR SR ZME 1A Ay 305 i 280 AfE S 1)
S ILA A

Note: POV, proximal osteotomied vertebra; POV-number, the

number of vertebra cranial to the proximal osteotomited vertebra
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Figure 2 32 years old male, before operation, 3 days af-
ter operation and 24 months post—operative radiographs a
Patient with thoracolumbar kyphosis b Patient with os-
teotomied vertebra(OV) at T12 and L2, upper instrumented
vertebra(ULV) at T9(OV-3) ¢ 24 months post—operative ra-

diographs shows good instrument position and solid fusion
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Table 3 Differences of data between group A and B

*®4 AV EE Non-AV AEEZRELE

Table 4 Differences of data between group AV and

28 AZl(n=64)  B41(n=59) p
Parameters Group A Group B

AEWE () Age(years) 36.3+9.8 34.6+8.8 0.315
PER (B /12) Sex(M/F) 58/6 52/7 0.772
E‘fm ;iﬁl vertebra 7.2+1.0 82:1.5  <0.001
]f:’:;'jn iﬂ%lﬁ);n(;)loss(EBL) 20911275  2136+1115  0.836
FA ] (h) Operation time 5.3=1.2 7.2+1.9 <0.001
S HJE M (°) Global kyphosis(GK)

KA Pre—op 75.0+20.1  77.6+19.3  0.467
RIKWKEVF Last follow—up 20.4+15.9 21.3+13.6 0.737
JFIE#R (%) Corrective rate  72.8+16.3 72.5£17.7 0.922
B J5 1™ (°) Thoracic kyphosis(TK)

ARH Pre-op 48.6+15.7 53.1+16.4 0.123
i'i;k?fﬁfw_up 363:11.6  387:128 0277
FER®) 257468 271483 0307
W B J5 ™ (°) Thoracolumbar kyphosis(TLK)

ARHT Pre-op 369+122 356148  0.595
Iiif\%ﬁ]zw—up 6.8+9.3 4.2+£10.4 0.146
B 1E % (%) Corrective rate  81.6+28.6 88.2+30.1 0.215
MERT™M (°) Lumbar lordosis(LL)

AHI Pre—op 22.4+10.0 21.3+9.1 0.526
RV Last follow—up -29.7£9.8  -32.5+109  0.136
B 1E R (%) Corrective rate 232+87.4 253+97.6 0.211
AR () Pelvic tly(PT)

ARH Pre—op 40.3+7.3 42.8+8.1 0.074
KRBV Last follow—up 24.1+6.6 26.1+6.8 0.101
B IEF (%) Corrective rate  40.2+18.1 39.0«17.9 0.713
JAR RS (cm) Sagittal vertical axis(SVA)

ARHf Pre—op 445104  43.4+10.5 0.561
R VT Last follow—up 14.3+6.1 12.3+7.0 0.093
7 1E % (% ) Corrective rate 67.9+25.1 71.7+31.8 0.462
ODI(%)

ARHf Pre—op 35.0+6.7 33.7+6.9 0.291
KBEVS Last follow—up 8.9+4.1 7.7+3.8 0.096
M35 (%) Improve rate 74.628.6  77.2¢29.7  0.622
ARG PIK KL%

Incidence of PJK at the last 1/64 2/59 0.607
follow—up

Inchlence of UV dhove AV 642959 <0001
VR AN IS L

Incidence of complaining 10/64 25/59 0.001

back pain or protrusion

1 PIK, 3T 3t 38 FE 5 ™ s UTV 30T i 1 78 ME 5 AV, J o™ TOUAE
Note: PJK, proximal junctional kyphosis; UIV, upper instrumented

vertebra; AV, apical vertebra

Non-AV
Non—-AV
ZH AV#H(n=34)  (n=89) P
Parameters Group AV Group
Non-AV
WY (%) Age(years) 35.68.7 35.4+9.0 0.912
P (5 /22 ) Sex(M/F) 58/6 52/7 0.772
Elsﬁuj;ﬁitcd vertebra 7.9:2.1 7.6+12 0323
AR I (ml) EBL 22011305 2079+1160  0.615
F-AR B [H] (h)Operation time 6.5+2.0 6.1+1.8 0.287
MMM () GK
ARHT Pre—op 77.3£21.0  75.8+£20.6 0.720
KKB; Last follow—up 22.6+14.9  20.2+13.7 0.398
B IE# (%) Corrective rate  70.8426.0  73.5+22.2 0.567
W js it (o) TK
AHJ Pre-op 52.4+15.5  50.1x16.2 0.478
iif\%ﬁ):w_up 38.3+12.3  37.1x13.7 0.656
FLE®) 269183 261188 0832
Ji B Je ™ (°) TLK
AHI Pre-op 36.3+13.2  36.3x15.5 1.000
I?Eliﬁt(%l%w—up 6.7+10.7 5.1£9.4 0.418
HrIE# (%) Corrective rate  81.5+28.4  86.0+29.5 0.446
JEE RN (°) LL
AR HJ Pre—op 2324102 21.449.5 0.359
KKFE; Last follow—up -30.849.9 -31.1+11.3  0.892
HFIE (%) Corrective rate  228+63.1 247+66.1 0.152
AR (°) PT
ARHI Pre—op 40.5+7.3 41.9+8.0 0.376
KB Last follow—up 24.2+6.3 25.4+7.1 0.389
HFIE# (%) Corrective rate  40.2+19.1  39.5+17.3 0.846
RAREARFE (em) SVA
ARHJ Pre-op 42.4£10.1  44.6+£11.1 0.316
KB Last follow—up 14.7£6.5 12.8+7.9 0.214
HFIE# (%) Corrective rate  67.7+18.8 70.4x17.4 0.453
ODI(%)
AHJ Pre-op 32.8+7.8 35.0+7.1 0.137
KKK Last follow—up 8.6£4.6 8.2+4.0 0.635
WK (%) Improve rate 73.8+37.4 60.1+36.2 0.065
RUKKYT PIK & 4R
Incidence of PJK at the 1/34 2/89 1.000
last follow—up
IR AN IS R L
Incidence of  complaining 19/34 16/89 <0.001

back pain or protrusion
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Figure 3 Radiographs of four patients with single—level PSO a Patient with osteotomied vertebra(OV) at L3 and upper
instrumented vertebra(UIV) at T12(OV-3) b Patient with OV at L3 and UIV at T11(OV—-4) ¢ Patient with OV at L2 and
UIV at T9 that is above apical vertebra T10 d Patient with OV at L2 and UIV at T9 that is below apical vertebra T10

Figure 4 Screw tail remained close to the skin, which resulted macroscopicprotuberances
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