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Spinal canal decompression and reduction under Quadrant channel via posterior midline approach
combined with percutaneous pedicle screw fixation for treatment of single-segment AO-A3
thoracolumbar fracture with nerve injury
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[ Abstract] Objective To compare the clinical efficacy of Quadrant canal decompression and reduction via posterior

midline approach combined with percutaneous pedicle screw fixation and Wiltse approach pedicle screw fixation combined
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with laminectomy and decompression in the treatment of single-segment AO-A3 thoracolumbar fractures with nerve injury.
Methods

treated in our hospital, including 32 cases treated with Quadrant canal decompression and reduction via posterior midline

From January 2017 to January 2020, 67 patients with single-segment AO-A3 thoracolumbar fractures were

approach combined with percutaneous pedicle screw fixation ( Quadrant group ), and 35 with Wiltse approach pedicle screw
fixation combined with laminectomy and decompression ( Wiltse group ). The operation time, intraoperative blood loss,
postoperative hospital stay and operation related complications of the 2 groups were recorded. Serum creatine kinase( CK )

level were detected at pre-operation, postoperative 1 d and postoperative 7 d. The anterior edge height ratio of injured
vertebra, posterior edge height ratio of injured vertebra, local kyphosis Cobb’s angle and the occupancy ratio of intraspinal
fracture fragment were measured at pre-operation, postoperative 3 months and postoperative 12 months. Visual analogue
scale (VAS ) score and Oswestry disability index (ODI ) were used to evaluate the pain intensity and functional status at
pre-operation and postoperative 12 months. The neurological function was evaluated by American Spinal Injury Association
(ASIA ) classification, and the degree of fat infiltration in paravertebral muscle was evaluated by Goutallier classification
All the patients were followed up for ( 18.60 + 6.13 ) months. The

operation time of Quadrant group was longer than that of Wiltse group, and the postoperative hospital stay was shorter than

at pre-operation and postoperative 12 months. Results

that of Wiltse group, and the differences were statistically significant ( P <0.05 ). The serum CK level at postoperative 1 d
in Quadrant group was lower than that in Wiltse group, with a statistical significance ( P<0.05 ); there was no significant
difference between the 2 groups at postoperative 7 d( P>0.05 ). The anterior edge height ratio of injured vertebra, posterior
edge height ratio of injured vertebra, local kyphosis Cobb’s angle, the occupancy ratio of intraspinal fracture fragment,
VAS score and ODI of the 2 groups at post-operation were significantly improved compared with those at pre-operation, and
Quadrant group was better than Wiltse group, the differences were statistically significant ( P <0.05 ). At postoperative 12
months, ASIA classification of neurological function and Goutallier classification of paravertebral muscle fat infiltration of
the 2 groups were significantly improved compared with those at pre-operation, all with a statistical significance ( P<0.05 );

but there was no statistical significance between the 2 groups ( P>0.05). Conclusion The effect of Quadrant canal
decompression and reduction via posterior midline approach combined with percutaneous pedicle screw fixation in the
treatment of single-segment AO-A3 thoracolumbar fractures with nerve injury is similar to Wiltse approach pedicle screw
fixation combined with laminectomy and decompression, with smaller surgical trauma, faster postoperative recovery, and
better recovery of vertebral height and effective volume in spinal canal.

[ Key Words ] Thoracic vertebrae; Lumbar vertebrae; Spinal fractures; Internal fixators; Spinal fusion; Decompression,
surgical
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Tab.1 General data of 2 groups

5 FARATEL
ZH 5 NS | % Gender

n
Group Agelyear
% % Tw Tn T L L
Male Female

Surgical segment

Quadrant 32 38.50+822 22 10 1 4 14 11 2

Wiltse 35 39.77+9.47 22 13 0 2 11 16 6

H: #5 Quadrant 2 L AE, P<0.05,
Note: * P<0.05, compared with Quadrant group.
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Note: o, anterior edge height of injured vertebra; P, anterior edge

height of proximal vertebra; vy, anterior edge height of distal vertebra;
o, posterior edge height of injured vertebra; B’, posterior edge height of
proximal vertebra; y’, posterior edge height of distal vertebra. Anterior
edge height ratio of injured vertebra( % )=2a/( B+y ) x 100%; posterior
edge height ratio of injured vertebra( % )=20’/( $’+y> ) x 100%.
1 FiERIRESELNE
Fig. 1 Measurement of anterior and posterior edge height

ratio of injured vertebra
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Fig. 2 Measurement of occupancy ratio of
intraspinal fracture fragment
a: BYTHELL SR A D ACE IR RIS A2 (L) b BTHERER Y
A R RETRAR () oo B UTHERL Sl (A 5 AT R HT IS
7 (u); HERF A BT 7 H (9% ) =21/ (M) x 100%
a: Anteroposterior diameter of canal at pedicle plane of proximal vertebra
(X) b: Maximum anteroposterior diameter of fracture fragment in canal

of injured vertebra( k) c: Anteroposterior diameter of canal at pedicle

plane of distal vertebra( pu); occupancy ratio of intraspinal fracture

fragment ( % )=2x/( A+p ) x 100%

ARJG 3T KRG 124 7 R R A v #5400 o 3=
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PPN S I RRIRAS o AR KA 124~ R H
ASIA SR IEAG # 22 D BE, HR 4 Goutallier 34" 1 ' F
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#r MRI_EFAREBOMEFZ AR IO : DAL,
WLR 58 415, A AT IR i 5580 @B, NN
AP & — LB 4580 B CH, NRITRIRE,
MM FNINAE L —FZ; @D, R4
THLRHEZ,
1.4 %itam

oK FH SPSS 21.0 8P X B b 17 5e 1140 W, 7
HIES TS ﬂuxm%m, 21 7] bR

MSTREAS K5, TR T AR 2 HEBOR X ¢

Fortrs JRAVORHABIEER R R 22 Ko d 2K Fisher
RS LLP<0.05 W2 RA G L
2 5 X

fir B T ARIGIF] 58 B, Fr A B E Y12 ~24
(18.60 + 6.13 ) 1~ H o Quadrant 2 F A B} [7] 4% Wiltse
HE, RIGHEBEEREE Wiltse 2057, 22 53 A 5811
X (P<0.05, F2). 28 BEHERPHMELR
TG L (P>0.05, &2 ).
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Tab. 2 Statistical data of imaging parameters and clinical outcome of 2 groups

I3 CK/KF-/(U-L)

‘ N I /mL R \ .
4151 A i UL B Serum CK level/(U-L™)
L . Intraoperative blood .
Group Operation time/min Joss/mL Hospital stay/d AFi U NERE RIE7d
oss/m
Pre-operation Postoperative 1 d Postoperative 7 d
Quadrant 32 141.88 +23.75 290.13 + 32.50 6.19£0.93 15825 +31.72 344.95 +70.07* 165.94 +24.44
Wiltse 35 130.00 + 19.55 305.83 +39.14 8.74 + 1.40° 163.06 +29.19 459.49 + 63.11°4 172.57 +29.11
POtERTZ R L (% ) RS RE(% ) JRBJE T Cobb 1 /()
g5 Anterior edge height ratio of injured vertebra( % ) Posterior edge height ratio of injured vertebra( % ) Local kyphosis Cobb’s angle/( ° )
o gy RO ARRAA o AR ARREA o A3t AR
X Postoperative  Postoperative . Postoperative  Postoperative . Postoperative Postoperative
Pre-operation Pre-operation Pre-operation
3 months 12 months 3 months 12 months 3 months 12 months
Quadrant 55.01+8.05 89.17 +6.35" 87.54+6.41% 73.55+6.88 9334+4.06% 91.75+4.09° 21.56+6.39 5.18+1.68° 581 +1.89°
Wiltse  54.94+8.14 86.80+2.94"° 83.86+3.70°"" 7455+7.13 89.82+3.63"" 86.82+3.51"" 2289+5.16 7.33+0.94"" 890+ 1.60""
HEE BT A AL (% ) VAS ¥4y ODI( %)
o
g Occupancy ratio of intraspinal fracture fragment( % ) VAS score
= . AN . /\ . /\ . AN . N . N
Group A ARIPA - ARRAA o KRN ARRMA L AR RERMA
. Postoperative Postoperative . Postoperative  Postoperative . Postoperative  Postoperative
Pre-operation Pre-operation Pre-operation
3 months 12 months 3 months 12 months 3 months 12 months
Quadrant 4546+890 11.70+2.55%  12.14+2.50%  7.84+0.77 206+0.56% 153+051% 66.72+2.37 18.88+251* 14.59+2.70%
Wiltse 4390659 1470+ 1.81"% 1546+1.79°% 7.89+0.68 2.94+0.54"% 2.03+0.62"> 67.89+3.35 20.66+2.90"" 16.34+2.09"*

e # 5 Quadrant 4 FLAE, P<0.05; A5, P<0.05,
Note:

Quadrant ZH A FP il BG4 2 141], 1 6 HEIR IS
GeE P ding , ARdFLL5-0 I LIEE; 161

* P<0.05, compared with Quadrant group; A P<0.05, compared with pre-operation.
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ARJG 1 d, Quadrant 24 [fiL 1 CK /K K T Wiltse
H, ZFAGIHFRE X (P<0.05, £2); RiF7d4
)22 IG5 L (P>0.05, 2 ), it fid,
QY MERT S = b MR S B B L AR A
Cobb ffi . HERE N BTG A7 L . VASTES &2 ODI Yy
BARHT B2 25, 45 Quadrant ZH SGEAG T Wiltse 2H
ERIE SR X(P<0.05, £2), K5 1214,
2 ZH #E 5% AILAG I 32 T FE B Goutallier 43 2% Al # 22 1)
B ASIA > BIE AT B E N, ZERAGITFE
X(P<0.05, £3.4); HMILE, ZRIEFEI¥E
X (P>0.05, 3. 4), Quadrant 2 L 515 (5] 4% 2%
TR 3,

%3 24H%E%E Goutallier 772

Tab. 3 Goutallier classification of 2 groups

4151 I39% AR YNERVEE
Group Grade Pre-operation  Postoperative 12 months”
A 14 1
Quadrant b 16 24
C 2 6
D 0 1
A 12 0
Wiltse B 18 ?
C 5 22
D 0 4

T« AR, P<0.05.
Note: * P<0.05, compared with pre-operation.

R4 2HBEASIAGL
Tab. 4 ASIA classification of 2 groups

£ ViK' AT ARG 12407
Group Grade Pre-operation Postoperative 12 months”
C 10 0
Quadrant D 22 8
E 0 24
© 12 0
Wiltse D 23 14
E 0 21

TE: = 5ARHIHIEE, P<0.05,
Note: * P<0.05, compared with pre-operation.

3 Quadrant ZHELEVE G| 2 IG FHF R
Fig. 3 Imaging data of a typical case in Quadrant group
B, 4%, LAY a.b: REXZERARLBYT o R CT/RMEENBYEEN  d: Quadrant 3Bl FHEE L e APEIE T BWG
f.g: RJGE3AH XE7R LoMEMHTS S B L 52 B S JRERE 1 Cobb MMIZIEE  h: ARJS 34 H CT/RMER TR A0il 2

Male, 41 years old, L, fracture a, b: Preoperative roentgenographs show L, fracture c¢: Preoperative CT shows intraspinal fracture fragments

d: Decompression under Quadrant channel e: Intraoperative fluoroscopy under Quadrant channel f, g: Roentgenographs at postoperative 3 months

show satisfactorily recover of anterior height, posterior height of L; and local kyphosis Cobb’s angle h: CT at postoperative 3 months shows satisfactory

reduction of intraspinal fracture fragments
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