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Dual pedicle screws technique for revision surgery of adjacent segment degeneration after lumbar
fusion surgery/LIU Yancheng, MIAO Jun, MA Xinlong, et al/Chinese Journal of Spine and Spinal
Cord, 2019, 29(10): 888-894

[Abstract] Objectives: To investigate the feasibility and clinical efficacy of dual pedicle screws technique in
revision for adjacent segment degeneration after lumbar fusion. Methods: From August 2016 to October 2018,
36 patients with adjacent segment disease(ASD) after previous thoracolumbar fusion were surgically treated in
our department. The patients were divided into two groups according to the surgical procedures. Group A
(Dual screws group): 12 patients (4 males and 8 females) with an average age of 66.2+4.2 years old (59-74);
at 2 to 7 years after the first operation, with all ASD levels located in cephalic segments. First, the ASD
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segment was exposed, using Dual Screws(DS) technique, pedicle screw was implanted into the pedicle where
there was already a pedicle screw, and the cephalad side of the ASD segment was inserted with cortical bone
trajectory(CBT) screws. After decompression, short segmental fusion was performed. Group B(Control group): 24
patients (9 males and 15 females) with an average age of 64.0+7.7 years old (46-72); at 2 to 10 years after
the first operation, with 19 ASD located in cephalic segments and 5 located in caudal segments. During the
surgery, the previous surgical area was exposed and bilateral fixation rods were removed. The distal vertebral
pedicles of ASD segment were inserted with screws using Magerl technique. Bilateral elongated rods were

fixed after decompression of the responsible segment. The operation time, blood loss and postoperative
complications were recorded. Pre— and postoperative ODI scores, low back pain VAS and leg pain VAS were
also recorded. The position of internal fixation and intervertebral fusion were evaluated by X-ray and CT. The
differences of clinical scores between and within each group were compared. Results: The ODI scores at pre—

(82.5+16.7)% and (16.0+8.9)%,
(78.0+14.6)% and (18.0£9.4)% respectively. The VAS back pain scores atpre—operation and final follow—up of

operation and final follow—up of group A were and that of group B were
group A were 8.3%+3.5 and 1.7+0.9, and group B were 6.7+4.5 and 2.1+1.3 accordingly. The VAS leg pain at
pre—operation and final follow—up of group A were 6.3+4.5 and 1.0£1.0, and group B were 7.8+3.4 and 2.3x
2.4 accordingly. All patients were followed up for a average of 16.1+£5.8 months(6-26 months). The ODI and
VAS scores of the two groups were significantly improved after the revision(P<0.05). There was no significant
difference in preoperative ODI score,

(P>0.05).
time between the two groups (P>0.05).

VAS back pain score and VAS leg pain score between the two groups
There was no significant difference in preoperative and postoperative clinical scores and operation
The amount of intraoperative blood loss and the length of in—hospital
time in group B were significantly greater than that in group A(P<0.05). There were no cases of surgical site
infection and aggravated neurological symptoms in group A, while 1 case of intraoperative dural tear was

repaired in group A. In group B, 5 cases of dural tear were repaired during operation or covered with

A total of 24

18 of them were in good position,

subcutaneous fat, and 1 case of superficial wound infection was cured by dressing change.
revision pedicle screws using dual pedicle screws technique were inserted,
there were no

4 screws penetrated the outer wall and 2 penetrated the inner wall of pedicles. However,

neurological injuries, no internal fixations loosing. In group B, 48 pedicle screws were inserted with no
penetration and were all in good positions; at the final follow up, 8 cases of bony intervertebral fusion could
be seen on CT scan in group A and 18 cases in group B. The average inclination angle of revision screws is
6.7°+6.6°(3°-16°). The average abduction angle was 10.3°+7.4°(0°-15°).

Conclusions:

Group B had no screw-related
complications. The individualized dual pedicle screw fixation technique proposed a new
minimally invasive alternative for surgical revision ASD after lumbar fusion. The clinical results of short—term
follow—up were fairly good.

[Key words] Lumbar spine fusion; Adjacent segmental disease; Pedicle screw; Cortical bone trajectory
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6 . R UBE A A L HE] A 8 #1,B 41 18
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JU Ak WEME R & F- AR AT AR P A |
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J& VRS A T Rl B AR AT 3k 95% L BT,
— 5T, MEMERR G F AR E T AT AT Sl A
B, T AR AR T 4 N ) A ASD A% ]
Maruenda 258 B | K 7 B AME & A s 2 &
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75 (3) 25 0o HE 5 M AR AT I FL %, AT B R

B 1 a 7& Mimics 40 B0 300 RIAS B2 ET A9 AET 5 b Bl ez 1 BRI 72 A5 12
BT A1 A B 43 50 11.05°H1 6.40° ¢ K] A7 ) B 16 B2 T 0 % T BRCIRET 1 £
13.28° d 2= BHAE B2 ET AR X R ET B AR 10.50°

Figure 1 a In Mimics software,

we planned the screw insertion points of

revision screws on both sides b The abduction angles of the left and right
screws planned on the axial position were 11.05° and 6.40° respectively ¢
The right revision screw was inclined by 13.28° relative to the original screw

d The left revision screw was inclined by 10.50° relative to the original screw
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JE 1 RS T R MERE S R 5 19 ASD Bl .

HAXE T AL G 10 F AR B 7 ZLUT A TR
DX, BT i PRy T e, 0l s [ A i 42 1
B [, ol T Ao XUET B AR 7 P U0 A — AR B
BRETALAG 2L 5% ASD B I/ TR ARG
1t NASHIEFE S, A ) 72 BUET 4 A% G 0] B
IO 22 5 (HOUET 2 i i b, 2 A Dt
*1 FMFREAIE ASD EENIERMRILR
Table 1 Comparison of clinical results between two

surgical technics for revision surgery of ASD

A% B4 PfE

Group A Group B P value
ARHi ODI(%)
Preoperative ODI 82.5+16.7 78.0+14.6 0.16
KKK ODI(%)
Final follow—up ODI 16.0+8.9 18.0+9.4 0.34
AR HTESR VAS
Preoperative VAS 8.3£3.5 6.7+4.5 0.25
back pain
KK VAS
Final follow—up VAS 1.7+0.9 2.1+1.3 0.43
back pain
ARHTHRS VAS
Preoperative VAS leg 6.3+4.5 7.8+3.4 0.14
pain
KRBV BRI VAS
Final follow—up VAS 1.0+1.0 2.3+2.4 0.67
leg pain
FEARALE (min) 2067189 18924453 027

Operation time
M (ml)
Blood loss

SRR H (d)
Length of stay

490.0+144.5 734.2+254.6 0.01

7.0+0.6 9.9+1.9 0.01

METH AR AT B e, #e Bl 8 FAR
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e 4] AR T 2 I 58 A R U0 1 RUE Y ASD
B AT R, i A X 2 H TR 2 Mg S
BRET [ 5 T ASD I I AE =5 AR | P B A T 5, H
RAIXTZE Ty , B F A R K AR T
S N IRC YN iR AR % NP 37 -8R WY 1
S ARMRET A CBT BRET I AE B A B R KRR
EETHERR R M T ARME], 2R3 0w 3
)8

MIF LI RE A AICTFARY G Toph 2
ER N, 1 B R B A, T MBS B
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hef 5 AL 40 75 1T, B 2 A A% 2 O VA TR R I 58 DR
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TRt IR 55 R R A 28 ARURG FE E — R, el
T2 P R T 7 B R 2R R R A 2 5 2 B
AR WS E B R, DR A R SR
ks Ze . T A 2 R AR 1 ASD 1B HE
HsORE X O B e e FUA HEAR — M 5 J5R X A7 7
AR 38 2 ME ] G AR BORBUE X T4
R FIRE PR A5 /0N T L 5 40 58 475 A0 R M A

Rodriguez %Pl T 5 6 A S i i 17
CBT SR 5T B4& W ME Rl & A J5 A8 <8 B A2, 3L
CBT BRET I A 4% HE A o (1) U £ T A0 ) B2 A1 S 24
10°~20°, [1] Sk 25 20°~30°77 [0 & 4T, J& T~ &1k
AT AR AL R G T B 1Y 2T B[R]
AFIE B 5 B4 A1 s 0 B ) T S 288 2 2 ) A P ) T
HZ IR,

Lee S5 IE T 53 Ah—Fpfdi HI#01& ASD (475
B, A CBT 24T [E 5@ T Sk MHE A AN B A
WRET | R FH 22 KA 7 D R AH LG A% e 1Y) B
BFAR, B v5 JC A0 56 4 i 5 I o8 1, SR 3 T 0
G455 R T BERLA B B, BRI 2 oK B AL I
ARMES AR AR, J5E e A A 3 2 05 1 AR
S R R I I R U B DT L%

FAT] 38 1 A AT Mimics B2F BRI B A& B2 4T 8
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B, R BT I B SR AT X RE A AE 5 AR Y Sk ) sl 2
FEME A, Sk A0 Ff AT NG AR B4/, AH EAR T
CBT J5 i3k B ol 20°~30°, FRATH BB I24T
H AT B3 6.7° 3 M ; AnifE CBT (1 51 g f 2 oy
10°~20°, BB 24T F 14 10.3°, Mullin ZE29H] i
TAEW =4 AL YO CBT 5T 8 ACH
JEHEAT Gore 5 AR AT O AT IE |, L1~5 M98 5T T %
N 20%~66.7%,L3 B AR A 20% ., FoA]

TRAGEAR LR FAR KT EET 18 B, 35 F
75%(18/24)5@52%1 A DL IR ET A5 b 2 1) 2
INFRATTAR T — & BT AR B ET W v Ak, HAK
TR 8 C R X LHLB I, B AT S
J& , F 3mm BEES T S B 4B LA TR

B SR AR AL 20mm J5, 4T C
TURE X ZEHLads O, 1540 1 24 3 S AE =5 AR5 40 1
i1, ML Y 3E AMER IS 2% B 3 30mm J5 FHER T
BN 1B A S P T 2, — B LA R EAR
) Smm AT I 22, DLkt R 37 AIRET N
M, ARJG CTUESEA 6 MUBET B 4TI, i T 1247
RZEWE T BE, BT AT Pyl #f 2 ARG a8, 55 4
CT FEAE & & AN HORAG BL , & UWLph 2R n
RGN AT — PR IT EHERL A RS ASD
(B RS TR 7 20, AN b BUT SRR N [ 2, Ak
LG FEF ARG/ a5/ an R Bl 0 4
FARJG vk — 2 450 F AR ] A TRATZ A CT
1 Mimics #PFGE T BT, I R0 25 I HRUR B

1)

B2 95,574 a~c LR/ MMEAMEIEN W P67 X 27 TA-ST HE S ARIRET € Al G RAF, L L3/4 35 Be A TE
FBEARTEE d FEAE MR AT UL L3/4 KP4 28 H S5 00 2 ) 4 48 A= T I 3t 1 O Wl M A M I 4 VA (D B 2k, M 98 =2
Fe e AP TR [ MEAS AR 19 L3/4 1 B, 1 L4 BEOIAE 5 AR PR UCE A — BORME IR ET I BOTUHE 5 ARIRET [ 5 £og
AJE 12 A H WAL FIIE AL X 2 A, 7T LN 15 o B R R A b 9 RIS 12 A H CT Rl sz A, FOBUE 5 MR BT HOR A
2 0 BB SR TR AE 0 T U T Ay S 400 A P

Figure 2 Male, 57 years old a—c Lumbar spine anterior—posterior, hyperflexion and hyperextension films shows angular
instability at L3/4 segment despite of a solid fusion at [4-S1 d MR imaging indicated L3/4 lumbar disc herniation with
thickening of the yellow ligament, and the resultant lumbar stenosis e The photo shows decompression and fixation at
L3/4. Two extra revision screws were inserted at 14 on both sides, providing a dual-screw fixation f, g Implants on AP
and lateral X films were well position 12 months after surgery h 12 months post-operative CT scans showed the revision

screws were just medial and caudal to the initial pedicle screws
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