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摘要 目的 探讨接受腰椎后路椎体间融合术(posterior lumbar interbody fusion, PLIF)的退行性腰椎滑脱症患者骨 密度(bone 

mineral density, BMD)与术后疗效的相关性。方法 回顾性分析2006年1月至2010年12月，接受PLIF术治疗 的69例退行性腰椎滑脱

症患者资料。根据腰椎BMD，将患者分为骨量正常组(T ≥-1.0)33例[男16例，女17例；年龄 (56.5±9.0)岁；L4，5滑脱20例，

L5S1滑脱13例]和骨量减少组(T＜-1.0)36例[男13例，女23例；年龄(60.5±7.8)岁； L4，5
滑脱21例，L5S1

滑脱15例]。记录两组

患者手术时间、术中出血量及手术并发症等。应用视觉模拟评分(visual analogue scale, VAS)评估手术前、后腰腿痛情况；应用

Roland-Morris(RM)量表评估患者手术前后功能障碍改善情况。对两组患者的年龄、体重指数、术中出血量、VAS改善、RM改善的差

异进行比较；分析不同骨量与性别、年龄、椎弓根螺钉松动、融合器沉降、融合率及病变节段的相关性。结果 骨量正常组患者术后

VAS和RM评分分别为(2.42±0.83)分和(4.06±1.34)分，骨量减少组VAS和RM评分分别为(2.61±1.02)分和(4.61±2.39)分，与

各自术前VAS和RM评分比较，差异均有统计学意义。骨量正常组平均出血量(415.5±105.8)ml，显著低于骨量减少组(528.3±

128.7)ml，两组比较差异具有统计学意义。骨量正常组平均手术时间为(169.7±44.3)min，骨量减少组平均手术时间为(176.4±

42.6)min，两组比较差异无统计学意义。 骨量正常组的VAS和RM改善与骨量减少组比较，差异均无统计学意义。手术出血量与BMD

呈负相关(r=-0.407，P=0.001)，BMD越低，手术出血量越多。而BMD与手术时间、VAS改善、RM改善、融合器沉降、不融合、螺钉

松动等无明显相 关性。结论 退行性腰椎滑脱症患者接受PLIF术治疗时，BMD与出血量呈负相关，BMD越低，手术出血量越多；其他

手术 指标和并发症与BMD无明显相关性。

服务

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

E-mail Alert 

RSS

作者相关文章

赵兴

周坷

马彦

方向前

赵凤东

徐文斌

范顺武

关键词： 骨密度   腰椎   脊柱融合术     

Abstract： Objective To observe the correlation between bone mineral density (BMD) and surgical outcomes of 

posterior lumbar interbody fusion (PLIF) for lumbar degenerative spondylolisthesis (DS). Methods From January 2006 

to December 2010, 69 patients with DS had undergone PLIF by the same surgical team. According the BMD, the 

cases were divided into two groups. Normal group ( T ≥-1.0) had 33 cases [Male 16 cases, Female 17 cases; mean 

age, (56.5±9.0) yrs; L4, 5 20 cases, L5S1 13 cases ]. The osteopenia group (T＜-1.0) had 36 cases [Male 13 

cases, Female 23 cases; mean age, (60.5±7.8) yrs; L4, 5 21 cases, L5S1 15 cases]. Blood loss, surgical duration, 

intra? and post?operative complications were collected. The clinical improvement was quantified by measurement of 

pain (visual analogue scale, VAS) and Roland?Morris (RM) Disability Questionnaire. Between two groups, the 

differences of age, body mass index, blood loss, VAS improvement, and RM improvement were compared. The 

correlation between BMD and sex, age, segment, screw loose, nonunion, and cage subsidence was analyzed. 

Results In two groups, the difference between pre? and post?operative RM and VAS was significant respectively. 

The blood loss was 415.5±105.8 ml in normal group, significantly less than 528.3±128.7 ml in osteopenia group. 

There was no significant difference in the duration between normal group (169.7±44.3 min) and osteopenia group 

(176.4±42.6 min). The improvement of VAS and RM between two groups had no significant difference. There was a 

negative correlation between the BMD and blood loss（r=-0.407, P=0.001）. The other surgical outcomes (surgical 

duration, VAS improvement, RM improvement, cage subsidence, nonunion, screw loose and etc.) had no correlation 



  

with BMD. Conclusion There is a negative correlation between the BMD and blood loss in DS patients managed by 

PLIF. BMD has no effect on other surgical outcomes 

Key words： Bone density   Lumbar vertebrae   Spinal fusion   

收稿日期: 2014-01-09; 

通讯作者: 范顺武，E?mail：fansw@srrsh.com     

引用本文:   

赵兴,周坷,马彦等. 骨密度与退行性腰椎滑脱症手术疗效的相关性分析[J]. 中华骨科杂志, 2014, 34(1): 33-38. 

Zhao Xing,Zhou Ke,Ma Yan et al. The correlation between bone mineral density and surgical outcomes of lumbar degenerative spondylolisthesis[J]. Chin J 

Orthop, 2014, 34(1): 33-38. 

链接本文:  

http://www.chinjorthop.com/Jwk_zhgkzz/CN/10.3760/cma.j.issn.0253?2352.2014.01.007      或 

    http://www.chinjorthop.com/Jwk_zhgkzz/CN/Y2014/V34/I1/33

没有找到本文相关图表信息

[1] Becker S, Chavanne A, Spitaler R, et al. Assessment of different screw augmentation techniques and screw designs in osteoporotic spines[J]. 
Eur Spine J, 2008, 17（11）: 1462?1469  

[2] Nanjo Y, Nagashima H, Dokai T, et al. Clinical features and surgical outcomes of lumbar spinal stenosis in patients aged 80 years or older: a 
multi?center retrospective study[J]. Arch Orthop Trauma Surg, 2013, 133（9）:1243?1248  

[3] Deyo RA, Gray DT, Kreuter W, et al. United States trends in lumbar fusion surgery for degenerative conditions[J]. Spine（Phila Pa 1976）

2005, 30（12）: 1441?1447 

[4] Jakola AS, S?rlie A, Gulati S, et al. Clinical outcomes and safety assessment in elderly patients undergoing decompressive laminec tomy for 

lumbar spinal stenosis: a prospective study. BMC Surg, 2010, 10: 34 

[5] Chin DK, Park JY, Yoon YS, et al. Prevalence of osteoporosis in patients requiring spine surgery: incidence and significance of osteoporosis in 
spine disease[J]. Osteoporos Int, 2007, 18（9）: 1219?1224  

[6] Jo DJ, Jun JK, Kim KT, et al. Lumbar Interbody Fusion Outcomes in Degenerative Lumbar Disease : Comparison of Results between Patients 
Over and Under 65 Years of Age[J]. J Korean Neurosurg Soc, 2010, 48（5）:412?418  

[7] Lee P, Fessler RG. Perioperative and postoperative complications of single-level minimally invasive transforaminal lumbar interbody fusion in 
elderly adults[J]. J Clin Neurosci, 2012, 19（1）: 111?114  

[8] DiPaola CP, Molinari RW. Posterior lumbar interbody fusion[J] J Am Acad Orthop Surg, 2008, 16（3）: 130?139 

[9] Sengupta DK, Herkowitz HN. Degenerative spondylolisthesis: review of current trends and controversies[J]. Spine（Phila Pa 1976）, 2005, 30

（6 Suppl）: S71?81 

[10] Madan SS, Harley JM, Boeree NR. Circumferential and posterolateral fusion for lumbar disc disease[J]. Clin Orthop Relat Res, 2003（409）

123 

[11] Okuyama K, Abe E, Suzuki T, et al. Influence of bone mineral density on pedicle screw fixation: a study of pedicle screw fixation augmenting 
posterior lumbar interbody fusion in elderly patients [J]. Spine J, 2001, 1（6）:402?407  

[12] Benz RJ, Ibrahim ZG, Afshar P, et al. Predicting complications in elderly patients undergoing lumbar decompression[J]. Clin Orthop Relat Res, 

2001（384）: 116?121 

[13] Assessment of fracture risk and its application to screening for postmenopausal osteoporosis. Report of a WHO Study Group[J] World Health 

Organ Tech Rep Ser, 1994, 843: 1?129 

[14] Fogel GR, Toohey JS, Neidre A, et al. Fusion assessment of posterior lumbar interbody fusion using radiolucent cages: X?ray films and helical 
computed tomography scans compared with surgical exploration of fusion. Spine J, 2008, 8（4）: 570?577  

[15] Fan S, Hu Z, Hong H, et al. Cross?cultural adaptation and validation of simplified Chinese version of the Roland?Morris Disability Questionnaire

[J]. Spine（Phila Pa 1976）, 2012, 37（10）: 875?880 

[16] Akbay A, Bozkurt G, Ilgaz O, et al. A demineralized calf vertebra model as an alternative to classic osteoporotic vertebra models for pedicle 
screw pullout studies[J]. Eur Spine J, 2008, 17（3）: 468?473  

[17] Andersen T, Christensen FB, Langdahl BL, et al. Fusion mass bone quality after uninstrumented spinal fusion in older patients [J]. Eur Spine J, 
2010, 19（12）: 2200?2208  

[18] Lee JH, Lee JH, Park JW, et al. The insertional torque of a pedicle screw has a positive correlation with bone mineral density in posterior 

lumbar pedicle screw fixation[J]. J Bone Joint Surg Br, 2012, 94（1）: 93?97 

[19] Weinstein JN, Rydevik BL, Rauschning W. Anatomic and technical considerations of pedicle screw fixation[J]. Clin Orthop Relat Res, 1992

（284）: 34?46 



[20] Hou Y, Yuan W. Influences of disc degeneration and bone mineral density on the structural properties of lumbar end plates[J] Spine J, 2012, 

12（3）:249?256 

[21] Cvijanovic O, Bobinac D, Zoricic S, et al. Age? and region?dependent changes in human lumbar vertebral bone: a histomorphometric study[J]. 

Spine（Phila Pa 1976）, 2004, 29（21）: 2370?2375 

[22] Javernick MA, Kuklo TR, Polly DW Jr. Transforaminal lumbar interbody fusion: unilateral versus bilateral disk removal--an in vivo study[J]. Am J 

Orthop（Belle Mead NJ）, 2003, 32（7）: 344?348 

[23] Okuda S, Oda T, Miyauchi A, et al. Surgical outcomes of posterior lumbar interbody fusion in elderly patients[J]. Surgical technique. J Bone 

Joint Surg Am, 2007, 89 Suppl 2 Pt.2: 310?320 

[24] Modi HN, Suh SW, Hong JY, et al. Intraoperative blood loss during different stages of scoliosis surgery: A prospective study[J] Scoliosis, 2010, 
5:16  

[1]
张伟,王兵,张林林,赵环,董启榕,艾红珍,钱志远,黄曦,徐又佳. 绝经后股骨颈骨折股骨头骨铁含量、血清铁蛋白与骨密度相关性研究[J]. 中华骨科杂志, 2014, 34(1): 

39-47.

[2] 何磊,戎利民,董健文,刘斌,陈瑞强,谢沛根,冯丰,杨补. 极外侧椎体间融合术治疗腰椎退行性疾病的近期疗效及安全性评价[J]. 中华骨科杂志, 2014, 34(1): 48

[3] 马迅,梅军,冯皓宇,张丽,关晓明. Hybrid 手术治疗脊髓型颈椎病的临床疗效分析[J]. 中华骨科杂志, 2013, 33(8): 792-796.

[4] 韦祎,田伟,程晓光. CT重建对腰椎多节段峡部裂的诊断价值[J]. 中华骨科杂志, 2013, 33(8): 809-814.

[5]
杨思东,丁文元,宋艳丽,谷体心,杨大龙,孙亚澎,马雷,路宽,郭旭朝. 17β-雌二醇通过整联蛋白α1β1、α2β1抗大鼠髓核细胞凋亡的实验研究[J]. 中华骨科杂志, 2013, 


