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Clinical application of dynamic neutralization system (K-Rod) in treating multisegmental lumbar degenerative dis-
ease YUE Bing,JIANG Guo-qiang,LU Bin,OUYANG Jia,LUO Ke-feng,LU Ji-ye ,and SHI Chao-lu. Department of Spinal
Surgery ,the Affiliated Hospital of Medical College of Ningbo University,Ningbo 315020, Zhejiang, China

ABSTRACT Objective: To evaluate the clinical effects of dynamic neutralization system (K-Rod) in treating multisegmen-
tal lumbar degenerative disease. Methods: From October 2011 to October 2013,20 patients with multisegmental lumbar de-
generative disease were treated with dynamic neutralization system (K-Rod). There were 8 males and 12 females with an aver-
age age of 45.4 years old (ranged from 31 to 65) and an average course of 3.8 years (ranged from 9 months to 6.25 years). All
patients had the history of low back and legs pain. Among them, 10 cases were far lateral lumbar disc herniation,7 cases were
lumbar spinal stenosis, 3 cases were lumbar spondylolisthesis (degree I in 2 cases and degree I in 1 case). Every patient had
only one responsible segment which causing the symptom would have to be rigidly fixed during operations, and the adjacent in-
tervertebral disc of the responsible segments at least 1 segment has already obvious degenerated. All patients underwent the
operation to relieve compressed nerves and reconstruct spinal stability with K—Rod system(the responsible segments were fixed
with interbody fusion,and the adjacent segments were fixed with dynamic stabilization). Visual analogue scale (VAS),
Japanese Orthopaedic Association Scores (JOA) and Oswestry Disability Index (ODI) were used to evaluate the clinical ef-
fects. Imaging data were used to analyze the range of motion (ROM),intervertebral disc height and intervertebral disc signal
(according to modified Pfirrmann grading system) in degenerative adjacent segment. Results ; All patients were followed up for
more than 1 year,and preoperative symptoms obviously relieved. There were significant differences in VAS,JOA , ODI between
preoperative and postoperative (postoperative at 1 week and 1 year) (P<0.05). Radiological examination showed that all re-

sponsible segments had already fused,and no looseness, displacement and breakage of internal fixations were found. Postoper-
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ative at 1 year,the ROM of adjacent segments were decreased (P<0.05). There was no significant difference in intervertebral

disc height between preoperative and postoperative at 1 year (P>0.05). According to modified Pfirrmann grading system to

classification for the 25 disks of adjacent segment, 8 disks (32%) got improvement, 15 disks(60% ) got no change and 2 disks

(8% ) got aggravation at 1 year after operation. Conclusion ; Dynamic neutralization system (K-Rod) combined with interbody

fusion could obtain short-term clinical effects in the treatment of multisegmental lumbar degenerative disease.
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Tab.1 Distribution of operative segments of 20 patients
with multisegmental lumbar degenerative disease(segment)
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Tab.2 Grades of 25 degenerative adjacent segments in 20
patients with multisegmental lumbar degenerative disease
before operation(segment)

W 44 5% 6% 7 % 8 Y Bt

L. 1 1 0 0 0 2
Ly 1 2 2 1 0 6
Lis 1 4 6 2 0 13
LsS, 1 1 1 1 0 4
Bt 4 8 9 4 0 25

T ARASHERI R SR A2 )L Plirrmann 7320 R 58
Note : According to modified Pfirrmann grading system to classify for de-

generative intervertebral disk
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Tab.3 VAS and JOA of 20 patients with multisegmental
lumbar degenerative disease before and after operation

(x+s,score)
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SR VAS 4.12+0.92 2.37+0.754 1.19+0.52%
JBBE VAS 6.78+0.71 2.03£0.27° 1.01+0.28°
JOA 11.95+1.90 18.55+2.16 25701537

0 HARRT AL, 4=11.46, P=0.000, “1=14.37,P=0.000, ®;=31.70, P=
0.000, °t=36.07,P=0.000, ™;=23.18,P=0.000,r=52.82, P=0.000. 45
AHE#,1=7.87,P=0.000; ®*5°H % ,1=18.53,P=0.000; "5CLE =
20.43, P=0.000

Note ; Compared with preoperative data, 4=11.46,P=0.000, “t=14.37 , P=
0.000, ®:=31.70,P=0.000, °t=36.07,P=0.000, "™=23.18,P=0.000, "=
52.82,P=0.000. 4vs*,1=7.87,P=0.000; ®vs°,:=18.53, P=0.000. ®ys",¢=
20.43, P=0.000
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degenerative disease before and after operation(x+s)
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Note ; compared with preoperative data, *t=11.55,P=0.000; °t=21.57, P=
0.000; *vs®,1=6.60, P=0.000

(8.83+0.90) mm, RJ5 1 4F 4 (8.87+0.89) mm, K5
LAE S RAT L 22 7 g it 7 L (1=1.332,P>
0.05), R Pk K Pfirrmann 432 25 4530 i FEAE MRI
XPARG 1 AR AR AR 1R AR HE (8] 85 PR 750 40 . 3 2]
3N AHS AN SHSA,60% T, TH AN ,8 %
1A~(ERS),

WELH 25 HHLPHER AL 5ORATAE L, 3 A
8 MHMEMRI BT VPI PG 4F 5  Uf e 5l 32% , Hoh g,
185 101 Loy 4 191 Ly o 2 191 Ly s #0191 LsS, FROHENR] B
VPRI T 1 %%, A7 15 MHER AR h e



A 2015 45 11 A5 28 55 11 ] China J Orthop Trauma, Nov.2015, Vol.28,No.11 <991 -
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Fig.l1 A 53-year-old female patient with lumbar spinal stenosis,huge lumbar disc hemiation on L;, and lumbar spondylolisthesis of grade 1 on L;
1a,1b. Preoperative AP and lateral X-rays showed spondylolisthesis of degree [ on Ly 1c,1d. Preoperative X-rays of flexion-extension ~1le. Preopera-
tive MRI showed lumbar spinal stenosis caused by the huge herniated disc from L; 4, and the adjacent segments (L,; and Lys) had obviously degener-
ated 1f,1g. No looseness, displacement and breakage of internal fixations were found by AP and lateral X-rays at 1 year after operation 1h,1i. Pre-
operative at | year, flexion-extension X-rays showed the vertebral body of L; 4 had already obtained fusion and the ROM of adjacent segments (1,3 and Ly 5)
had decreased 1j. At 1 year after operation, MRI showed the spinal canal stenosis was completely relieved,and both of segments had decreased for one

grade with modified Pfirrmann grading system, which from 4 to 3 grade on L, ; and from 5 to 4 grade on Ly 5
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TRABIE AR AL 5 ARIR R (5 BL) LSy A 2 MHER BAE PR IR AR i i e 2k
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patients with multisegmental lumbar degenerative disease at
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Tab.6 Improved grades of 25 degenerative adjacent
segments in 20 patients with multisegmental lumbar
degenerative disease between 1 year after operation and

preoperation(segment )
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Note: According to modified Pfirrmann grading system to classify for de-

generative intervertebral disk
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