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Efficacy of percutaneous short segment fixation in the treatment of Magerl A3 thoracolumbar fractures with low bone
mineral density : a retrospective study L/ Wen-chao ,LIN Hong-heng,LIU Hong-jiang ,and WU Chun-fei. The Third A/ffili-
ated Hospital of Guangzhou University of TCM , Guangzhou 518000, Guangdong , China

ABSTRACT Objective:To explore the clinical efficacy of percutaneous pedicle screw short segment internal fixation with or
without the intermediate screw in the treatment of Magerl A3 thoracolumbar fractures with low bone mineral density. Methods:
Patients with Magerl A3 thoracolumbar fracture underwent percutaneous pedicle screw short segment internal fixation from
January 2017 to July 2020 were retrospectively analyzed,93 cases met the diagnosis and inclusion criteria,9 cases were ex-
cluded according to the exclusion criteria,and the remaining 84 cases obtained complete imaging follow-up data. There were 38
males and 46 females , the age ranged from 56 to 73 years old with an average of (64.78+7.12) years old ,bone mineral density
(BMD) ranged from 0.61 to 0.89 g/cm?® with an average of (0.73£0.14) g/cm?,the follow-up time was 11 to 25 months with an
average of (17.58+6.12) months. There were 45 cases in group A with intermediate screw and 39 cases in group B without in-
termediate screw. The operation time and intraoperative blood loss were recorded , Oswestry Disability Index (ODI) and visual
analogue scale (VAS) were used for clinical evaluation. The Cobb angle ,vertebral wedge angle (VWA) and anterior vertebral
body height (AVBH) were measured by X-ray after the operation. The corrected loss of the above parameters was calculated.
Results : There were 5 cases of screw loosening in 84 patients (2 cases in group A and 3 cases in group B,P>0.05). There were
significant differences in operation time and intraoperative blood loss between two groups (P<0.01). Clinical effects of two
groups were good , postoperative VAS and ODI after operation obviously improved , there was no significant difference between
two groups during all follow-up periods (3 days, 1 month after operation and the final follow-up) (P>0.05). Three days after the
operation , the image evaluations (Cobb angle, VWA and AVBH) were significantly improved (P<0.05),but significant reduc-
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tion loss was observed in both groups at 1 month after the operation and at the final follow-up (P<0.05). At the final follow-up,
the loss of Cobb angle, VWA and AVBH in group A were (5.2624.18) °, (4.63+3.80) ° and (9.54+8.71)% ,respectively;
group B was (6.01£4.34) °, (6.55+6.21) ° and (11.67+ 9.95)% ,respectively ; however, there was no significant difference in
reduction loss between the two groups (P>0.05). Conclusion: Although the curative effect of the patients is satisfactory,the
stability of the patients can not be improved by increasing the middle injured vertebra screw placement,the two groups of per-
cutaneous short segment internal fixation can not resist the reduction loss of Magerl-A3 thoracolumbar fracture with low bone

mineral density. Because the injured vertebra screw increases the operation time and intraoperative blood loss, it is not signifi-

cant to use the intermediate screw for the elderly Magerl A3 thoracolumbar fractures with low bone mineral density
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Tab.1 Comparison of general data of patients with thoracolumbar fractures between two groups

am g TR HEHOGD RV (1] BV AR RS ERE ()
(ves,2) B & Ty Te L L L G A) (sen’) (s gd) BB R RMES

A 45 64.34+4.74 20 25 6 13 16 8 2 16.93+7.16 0.73+0.12 5.18+0.77 30 9 6

B 39 65.55+10.08 18 21 5 11 14 7 2 18.02+7.04 0.72+0.13 5.45+0.80 26 8 5

6 16 (E 1=0.723 x’=0.004 x’=0.109 t=1.183 t=0.105 t=1.235 x’=0.081

P4 0.60 0.87 0.71 0.09 0.70 0.20 0.96

VE A 4R T30 52 0 20 B A 5 AT 1 B o T 2 o b [ BT[] 8 YR 9T A 5 B O T A 8 M 5 AR AT T B P [ E S o v TR AT [ A R T
4. T
Note : Group A was treated with manual reduction, percutaneous pedicle screw short segment internal fixation and intermediate screw fixation ; group B was

treated with manual reduction and percutaneous pedicle screw short segment internal fixation without intermediate screw fixation. The same below

B 1 BERE,65% , H " BRAGEGIE T R 2 d72017 48 11 H 27 H ARG, 12 Wil Lo ME MR 6 16 45 1537, RTT BMD 2y 0.784 g/em’®, VAS 2h
943 ,0D1 2y 9111 43 SR JHF-1 S A 28 JR 19 BOME =5 AR BRET 2 v (] SR ET 1652 3R Y7 1a. RTT X AR Lo MR RS54 1b. RJ5 3 d
XLREMRE le RF1TAH XL REMRESR 1d K5 14 40H XLRFHEas, 20 ERA8 N

Fig.1 A 65-year-old male patient was admitted to hospital on November 27,2017 due to "two days of low back pain caused by falling injury". He was di-

agnosed with fresh compression fracture of L, vertebral body. Preoperative BMD was 0.784 g/cm?, VAS was 9 scores and ODI was 91.11 scores. Manipula-
tive reduction and percutaneous short segment pedicle screw fixation plus intermediate screw fixation were performed 1a. Preoperative X-ray showed
compression fracture of L, vertebral body 1b. Three days after operation, X-ray showed good reduction 1e. One month after operation , X-ray showed the

reduction was significantly lost 1d. At 14 months after operation , X-ray showed that the fracture had healed and the loss of reduction did not increase
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B2 Lt .61 %, K HL B R 1A 72018 4F 1 H 27 H ABE 12 Wi o Ly A 13T F I 40 1 45 37, AR AT A BMD 2y 0.684 g/cm’,
VAS %3 8 43, 0DI g 89.23 43, R JIME VR T 12 S A0 48 B ME 5 AT 615 BE DY 11 AS i o (] S BT 18158 ARIAST 280 ARAT X 2R 78 L Ml A 18 4 PR A 4
2b. RJF 2dX & A REMRY 2¢. RE LS DA XERARZMUEEE 2d. KRG 20 DA X LR RBITCES, Z0Z KRN

Fig.2 A 61-year-old female patient was admitted to hospital on January 27,2018 because of "low back pain caused by sprain for one week". She was di-

agnosed with fresh compression fracture of I, vertebral body. Preoperative lumbar BMD was 0.684 g/cm’, VAS was 8 scores and ODI was 89.23 scores.
Manual reduction and percutaneous short segment pedicle screw fixation without intermediate screw fixation were performed 2a. Preoperative X-ray
showed fresh compression fracture of L, vertebral body  2b. Two days after operation, X-ray showed the reduction was good ~ 2¢. At 1.5 months after oper-

ation, X-ray showed the reduction was obviously lost ~ 2d. At 20 months after operation , X-ray showed that the fracture had healed and the loss of reduction

did not increase

B(P<0.05)  BRETHA S S 1 (A 21 2 il ,B 21 3 f3i])
P2 LA 22 SR 0G5 S (P=0.086) o WL 2. i A
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Tab.2 Comparison of general conditions and complications
of patients with thoracolumbar fractures between two groups

am Z“Ti 7"(*: fﬁ;i ISt (B)
A4 45 121.70+13.27 32.57+4.85 2

B4 39 81.89+8.24 22.1145.05 3

6 58 {E 1=7.289 1=9.670 X’=0.004
Pl 0.000 0.000 0.086

2.2 I IRITROEAN

Wi 4 R 5 VAS fi ODI # B & F R (P<
0.05), AJ5 3 d,A ZHH B4 VAS &4 HI% % (3.16+
0.68) 4% Al (2.91+0.53) 4% ,0DI 43 %I [% % (36.63 +
6.57) 43 F1(35.73+5.11) 4 s RJE 1 A~ H A 41 /1 B 41
VAS 4351 7 (1.53+0.69) 43 F1 (1.32+0.78 ) 43 ,ODI 4
5 A (10.53£6.02) 43 F1 (9.18 £5.47) 43 ; K ¥k Bt 1)
A 41 F1 B 41 VAS 43 51k (0.41+0.21) 43 F1 (0.38 +
0.19)4),0DI 4351 (4.37+1.34)453F1(4.55£0.93 )43,

SR, WAL I 25 B (8] A5 b 22 5 2 D0 BT 5 R L (P>
0.05), W% 3-4,

*3 FWAHEMEHESITEEFABGE VAS L& (3£s,4))
Tab.3 Comparison of pre-and post-operation VAS of
patients with thoracolumbar fractures between two groups

(X+s ,score)

AR BB R AJE3d RIFETAH RREEV
A4l 45 832+1.09 3.16x0.68" 1.53x0.69"" 0.41x0.21%"*
B4l 39 845:0.67 2.91x0.53% 1.32x0.78%4 0.38+0.19444
t1H 0.654 1.091 0.981 1.003
Pl 0.55 0.14 0.29 0.20

T AR L, "1=2.278,P<0.05; * *1=2.236,P<0.01; ***1=2.922 ,P<
0.01;4t=2.366,P<0.05; 441=2.236, P<0.01 ; 444;=2.967 ,P<0.01

Note : Compared with preoperative data, *t=2.278 ,P<0.05; * *t=2.236 , P<
0.01;***1=2.922,P<0.01 ;41=2.366, P<0.05 ; #41=2.236 , P<0.01 ; 444;=
2.967,P<0.01

2.3 ARV

P ARG 3 d B IR T Cobb £, VWA Fi
AVBH HJ8RHTA 2% 85 (P<0.05) . A5 3d. 14>
A . KR P4LE Cobb i VWA 1 AVBH %%
ZEF TG L (P>0.05) (HAEARG 1 H KK
Rifi 175 $4 Wi %5 1] Cobb 1 VWA Fil AVBH 9 %5 IE % 2%
(P<0.05). W3& 5. RJg 1 A~ HFA KT Cobb £ .
VWA F1 AVBH W8 1E &R W4 18] 22 7 G it ¢ &
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Y(P>0.05), WL# 6, REHE 5 97 LA K T ARAA YT Magerl B A1 C 78 fig 2 Afk 7
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*4 PMAMEHEBITEEFAEE ODI LLE (v+s,57)
Tab.4 Comparison of pre-and post-operation ODI of patients with thoracolumbar fractures between two groups(x+s,score)

5 A 21 (45 i) B 41 (39 )

AHI ARJF3d ARE 1A R AHT ARJE3d ARE1TANH i)
PRI 4.12+0.59 2.16+0.68 1.21+0.28 0.86+0.35 4.10+0.63 2.21£0.53 1.23+0.17 0.88+0.41
AERGRERL 4.22+0.23 2.32+0.31 0.67+0.15 0.11+0.02 4.32+0.35 2.35+0.57 0.71+0.26 0.15+0.06
ki 7| 4.51+0.14 2.43+1.46 1.23+0.34 0.67+0.12 4.57+0.16 2.38+2.02 1.33+0.41 0.74+0.17
11k 4.31+0.12 1.89+2.09 0.63+0.45 0.53+0.21 4.29+0.22 1.93+2.75 0.65+0.39 0.55+0.24
A 4.21+0.35 1.99+1.05 0.55+0.14 0.66+0.08 4.24+0.57 2.11£1.09 0.59+0.24 0.69+0.11
il 7. 4.11+0.21 1.79+1.27 0.45+0.21 0.20+0.05 4.15+0.30 1.82+2.36 0.48+0.33 0.21+0.04
[T 7)] 4.62+0.14 2.53+2.02 1.45+0.39 0.60+0.09 4.70+0.21 2.59+1.98 1.46+0.36 0.61+0.08
AT 4.77+0.08 2.03+1.81 2.68+0.36 1.24+0.29 4.78+0.19 2.06+1.74 2.76x0.72 1.26+0.32
e i 3.89+0.58 1.89+0.27 0.89+0.33 0.29+0.03 3.90+0.67 1.91+0.57 0.91+0.37 0.28+0.05
By 86.68+8.86 36.63+6.57" 10.53+6.02* 4.37£1.34"*  89.00+6.46 35.73£5.11* 9.18+£5.47* 4.55£0.93"*

H A e, RAT,e=1.110,P=0.28; K J5 3 d,1=1.922,P=0.08; R J5 1 4~ H ,1=1.593,P=0.13 ; KK} i ,t=0.566,P=0.70. LN A )5 3 d AKJ5 1 4~
1RG5 3 0 5 AR T L&, SR LSD K36 i , *P<0.05, **P<0.01

Note : Comparison between two groups , preoperation,=1.110,P=0.28 ;three days after operation,1=1.922, P=0.08 ;one month after operation,t=1.593 , P=
0.13;at the final follow-up,2=0.566,P=0.70. LSD-test was used to compare the results of three days,one month after operation and the final follow-up in
the group with those before operation, *P< 0.05, **P<0.01

RS FRUGHAMEESFEELGESHILR (1)

Tab.5 Comparison of pre-and post-operation imaging changes of patients with thoracolumbar fractures between two groups

(x+s)
Cobb ffi (°) VWA (°) AVBH (%)
Al s - SR L SO . .
Aui ARJF3d RE1AA KRBV R RE3d RETAA KKK Rar RE3d RE 1A KRB
Ag 45 15.08+  5.08+ 9.47+ 10.34+ 1758+ 7.61+ 10.74+ 11.24+ 64.58+ 89.82+ 81.23+ 80.29+
- 12.41 11.63* 11.43 ** 11.71 % 4.30 3.12% 441+ 4.51%* 13.46  4.80* 9.97"* 9.69**
Bal 30 15362  3.45+ 8.18+ 1045+ 1873+ 5.45+ 11.82+ 12.00+  61.00+ 91.72+ 77.66+ 76.05+
- 7.55 9.94* 12.53 ** 12.31** 6.53 2.97* 5.97%* 6.40* " 10.11 6.09* 13.00* 12.26**
t{H 0.047 1.159 0.528 0.013 0.624 1.537 0.785 0.505 1.173 1.308 1.114 1.492
Py 0.92 0.23 0.69 0.97 0.57 0.11 0.41 0.63 0.28 0.19 0.23 0.15

T 5T AR, R T LSD #5463 , *P<0.05, **P<0.01
Note : LSD-test was used to compare preoperative and postoperative 3 days, I month and the final follow-up, *P< 0.05, **P<0.01

®6 WMAMEEBTEERBRRMBEN Cobb 5, VWA, AVBH HIE XKLL E (v5)

Tab.6 Comparison of corrective loss of Cobb angle, VWA ,AVBH at different times after operation between two groups (x+s)

, RIG 1A U7
215 s
Cobb ff1 (°) VWA (°) AVBH (%) Cobb ff (°) VWA (°) AVBH (%)
A2 45 4.39+4.25 4.11£3.92 9.59+8.76 5.26+4.18 4.63+3.80 9.54+8.71
B4 39 5.73+5.14 5.36+5.73 11.07+9.82 6.01+4.34 6.55+6.21 11.67+9.95
t{H 1.439 1.012 1.077 1.142 1.156 1.402

P1H 0.16 0.07 0.08 0.09 0.26 0.17
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