
脊柱皮质骨螺钉中线固定及融合技术 

（MAST MIDLF手术技术） 



What is MIDLF? 概念 
Open Exposure  
传统椎弓根螺钉暴露切口 

MIDLF 
皮质骨螺钉钉道暴露 



Thread Pattern: Cortical Screw 
皮质骨螺钉螺纹 

 
 

 Screw Diameters are 4.0, 4.5, 5.0 & 5.5 螺钉直径 
• (Common Diameter is 5.0) 常用 
• 6.5 and 7.5 Diameter Screws are Available 同样可用 

 
 Screw Lengths are 15mm, 20mm, 25mm & 30mm 螺钉

长度 
• (Common Length 25mm)  常用 

 I use Solera Screws:  5.5x30  
  for lumbar, 7.5x35 for sacral 
我的常用尺寸，腰椎5.5*30， 骶骨
7.5*35 

Cortical 
Thread 

皮质骨螺纹 



Strong Screw 把持力更强的螺钉 

绿圈标识出骨密度更高的钉道区域 

传统的椎弓根螺钉钉道 皮质骨螺钉钉道 



Exposure 
暴露 

Trajectory 
钉道 

Decompress 
减压 

 Midline laminectomy exposure to facet joints 暴露至关节突 

 May or may not remove spinous processes 不一定需要移除棘突 

 Similar to Cervical Lateral mass screws 类似于颈椎侧块螺钉 

 Prepare trajectory before laminectomy, Insert after 

laminectomy 开钉道后减压，最后置钉 

 Keep 3 mm bone around screw 钉道周围保留3mm骨质 

Adjunct to 
Fusion 融合 

 

 Can do TLIF, PLIF,PL or adjunct to OLIF 多种融合途径 

Overview of the Technique 技术总览 



Technique: Starting Point & Trajectory进针点及钉道 



 Orthogonal AP View 

 Drill to midpoint of  

pedicle then switch to 

lateral or AP 磨钻朝向椎弓根
的中点再向外侧 

 

Technique: Starting Point & Trajectory进针点及钉道 



S1 Screw Options: Alar Trajectory骶1螺钉 



Drill磨钻 

• Use Matchstick bit & irrigation 使用火柴头磨钻并不断冲洗 

• Use 2 hands for pure cortical 双手持钻推进 

• The center canal is medial, the exiting nerve root is caudal 

脊髓在中间位置, 出口根在尾端，有效避开神经 

• Slight tapping of  “Pistoning” is helpful 活塞式推进 

Tap丝攻 

• Tap entire trajectory 需丝攻整个钉道 

• Can use PowerEase 可搭配使用动力系统 

Screw置钉 

• Can use PowerEase 可搭配使用动力系统 

• Leave rostral screw slight proud so it dose not dig into facet. 

头端螺钉置钉时可预留与骨质空间，防止同小关节収生撞击 

• Screw head should not be buried onto laminae or spinous 

process 钉头应注意不被椎板戒棘突阻挡 

Sequential Steps 操作步骤 



Final Appearance 最终影像 



MIDLF: Access Instrumentation 通道工具 



MIDLF: Surgery 



MIDLF Surgery 



MIDLF (L5-S1) 



MIDLF L5-S1 (R L5)  



MIDLF L5-S1 (R S1) 



MIDLF (L5-S1) R PLIF 



MIDLF (L5-S1) 



MIDLF (L5-S1) 



Operative Technique ( R L3) 



Operative Technique (R L4) 



Operative Technique (R L5) 



Operative Technique (Screw/Rod) 



Operative Technique (PL Fusion后外侧融合) 



Clinical Applications of MidLF/Cortical Screws 

•More reliable Bilateral decompression esp. for foramen 双侧减压更方便 

•Easier to perform in Multi-level decompression 多节段减压更容易 

•Allows PLIF for better elevation of disc height and less graft subsidence 
(Spondylolisthesis; Osteoporosis; Collapsed disc) 能配合使用PLIF，提供更多自

体骨并有效减少融合器沉降 

MIS alternative to MIS-TLIF        
新的微创选择 

• Osteoporosis 骨松 Quality of Bone is less important 
骨质要求低 

• Scoliosis 侧弯 

• Hyperlordosis 过度前凸 

Easy Insertion and Line up            
易于植入并对线 

• Adjacent Level Disease 邻椎病 May Insert next to pedicle screw
可在椎弓根螺钉旁植入 

• Pseudoarthrosis 假关节 Medial Screw allowing Large 
Surface area for bone grafting      

更大的值骨空间 



MidLF vs. MIS-TLIF: Non-inferiority Results     
非劣性研究 

Conclusion: CS in PLIF provides similar clinical 

and radiologic outcomes compared to PS in 

PLIF. On the basis of the present study, we suggest 
CS to be a reasonable alternative to PS in PLIF. 

26 divided into three groups: TLIF 

with pedicle screw insertion by 

conventional minimally invasive 

methods via the Wiltse approach 

(M-TLIF, n=10), TLIF with 

percutaneous pedicle screw 

insertion (P-TLIF, n=6), and TLIF 

with pedicle screw insertion with 
CBT (CBT-TLIF, n=10).  

Conclusions: CBT-TLIF resulted in 

less blood loss and a shorter 

operative duration than M-TLIF or 

P-TLIF. Postoperative rates of 

bone union, maintenance of 

lordotic angles, and accuracy of 

pedicle screw positions were 

similar among the three groups. 
CBT螺钉手术时间更短，术后融合率，恢复
前凸角，以及置钉准确率无显著差异 

Low Complication Rate 
更低的并发症发生率 



Alternative to TLIF: Bilateral Decompression 
双侧减压 

Allows Sequential Distraction with foraminal decompression 

Direct Bilateral central and foraminal decompression 



Alternative to TLIF: Mutli-Level Decompression 
多节段减压 

 Easier surgery than MIS-TLIF 更简单易学 

 Less invasive than conventional open 
较常规开放手术窗口减少 



Alternative to TLIF: Spondylolisthesis 

Results: MIDLF showed a better effective 

rate in terms of low back pain and 

invasiveness with significantly lower CK 

(327 vs 1001) and CRP (1.3 vs 2.1) on 

POD1. 术后1天，MIDLF术式病患的腰背痛减
缓明显，抗体血清和C反应蛋白指数也较低 

Conclusions: MIDLF demonstrated higher 
fusion rate, less screw loosening rate, and 
less invasiveness and was more effective 
in maintaining correction, restoring LL 
angle, segmental disc angle and disc 
height, which was attributed to high 
fixation strength of modified CBT screws. 
使用MIDLF技术，术后融合率高，螺钉
松动率低，切口减小，在保持术后矫正，
恢复腰椎前凸，间盘高度等方面都有着
优异表现 



Cortical vs Pedicle screw Strength in Age/Osteoporosis 
在年长及骨松病患上的表现对比 

The Spine Journal 2016 16, 835-841  

Bone mineral density around CBT screw is significantly greater than that of the 

traditional pedicle screw. This difference is even more pronounced when 

comparing osteoporotic and elderly patients to the general population 
由于皮质骨螺钉钉道周围被高密度的骨皮质包绕，所以在骨松、年长等骨质较差的病患上
应用表现更优异 

Conclusions:  mCBT 

showed a significantly less 

loss of correction, 

demonstrating the 
advantage of mCBT over PS.  



Value in Osteoporotic Fx 
1. When Decompression is 

needed 当需要减压时 
Allows shorter segment fixation by fixating the 
fractured vertebra itself 更少的节段固定 

2. When Shorter Segment Fusion 
and stability is Desired 

当需要短节段融合及即刻稳定时 
3. When a Screw is to be Implanted 
in a Previously Cemented Vertebra 
当需要在一个先前做过骨水泥椎体成形
术的椎体中置钉时 



Easier to Insert: 更易置钉 

+ hyperlordosis 过度前凸 

侧弯 Scoliosis 



Adjacent Level Fixation 
Bone-covered Screws 钉道较深的椎弓根螺钉翻修 



Value in ↑Pseudoarthrosis Risk 减少假关节 

Allows Larger 
Fusion Mass  
允许大面积植
骨 



OLIF vs TransPsoas (XLIF/DLIF) 

1. Avoid Plexus避开腰丛神经 

2. Avoid psoas stretching避免腰大肌牵

拉 

3. Iliac crest not an issue髂嵴不再是问

题 

4. Allows sectioning ALL if desired 
可离断前纵韧带 



OLIF Clinical Applications 



When to Treat with cMIS, Open, or Hybrid? 

OLIF 



Adult Degenrative Scoliosis 



OLIF Clinical Applications 



Importance of Good Lordosis 恢复前凸的重要性 

Malalignment = 10x risk of ALD 十倍风险于获得邻近节段退变 

Correct Alignment = better long term outcome 
Rate of revision: PI-LL <15° = 24.4% 
                              PI-LL >15° = 87.2% 

CONCLUSIONS: Even with a single-level PLIF, 
appropriate segment lordosis and LL should be 
obtained. Preoperative SVA>50 and a higher PT, PI 
and PI-LL mismatch were significantly associated 
with ALD 研究表明，术前SVA>50,以及PT,PI和PI-LL
差值大的病患很容易引収邻近节段退变 

Conclusion. Obtaining appropriate lumbar 
lordosis in PLIF is important for preventing ALD., 
especially in high PI 
获得适当的腰椎前凸，对后路PLIF手术成功与否起着
关键作用，特别是有着PI值较大的病患 

翻修率 



Why OLIF not TLIF for Lordosis?  
为什么OLIF在恢复前凸方面表现更优异 

Conclusions: OLIF has higher 

potential in increasing postoperative 

disc height and decreasing 

postoperative subsidence. 能更好地恢
复间盘高度减少沉降 

MIS-TLIF group had 

1. less improvement of discal height 
间盘高度恢复没有OLIF理想 

2. larger degree of postoperative 
implant settling  更多融合器沉降可能性 

3. less mean foraminal increase 
particularly on the contralateral side.对
侧减压效果差 

 

OLIF has less subsidence than TLIF 



OLIF Lordosis: Large PI 

In large PI, other segments other 
than L4-S1 start playing a more 
significant role in lordosis 
PI角度大的病患，L4-S1外的节段对
前凸起到更大的作用 



OLIF Lordosis: Double Spondylolisthesis 

Conclusions MultiLevel DS have 

different sagittal alignment than 

single DS with greater PI 
多节段滑脱的病患同单节段滑脱且PI角
度大的病患相比，矢状位对线不一致 

It is imperative to fuse in 
lordosis in patients with DS 
多节段滑脱病患一定要在前凸处
融合 



OLIF Lordosis: Previous Fusion 

Losing lordosis adjacent to 
hypolordotic fusion 
eliminates the initial subtle 
compensatory mechanisms  
decompensating patient 
在邻近前凸不足处丢失前凸，将
使得代偿功能减少 



OLIF Lordosis: Previous Fusion 

✅ 

✅ 



OLIF Clinical Applications 
• Collapsed disc space 

• Spondylolisthesis 

• Scoliosis deformity 

Indirect Decompression 

• Kyphoscoliosis correction (Adult Spine Deformity) 

• Local Kyphosis (Fusion in lordosis; adjacent level disease) 

• Previous Back fusion 

• Large PI 

• Small PI 

• Double Spondylolisthesis 

• Thoracic Kyphosis 

When Lordosis is Essential 

• Unstable Spondylolisthesis (anterior shear force) 

• Osteoporosis (subsidence) 

• High risk for pseudoarthrosis (Adj level, failed fusion, medical) 

When Large or anterior Cage is Desired 

• Previous back surgery with complications (CSF leak, infection) 

• When direct decompression is not required 
 

Miscellaneous 



Indirect Foraminal Decompression: Collapsed Disc  

Conclusions: OLIF has higher 

potential in increasing 

postoperative disc height and 

decreasing postoperative 

subsidence.  

Why not MIS-TLIF? 



Indirect Foraminal Decompression: Spondylolisthesis 

MIS-TLIF group had 

1. less improvement of discal height 
间盘高度恢复没有OLIF理想 

2. larger degree of postoperative 
implant settling  更多融合器沉降可能性 

3. less mean foraminal increase 
particularly on the contralateral side.对
侧减压效果差 

 



Indirect Foraminal Decompression: Scoliosis 

Leg pain related to foramen stenosis 
caused by ↓disc height & coronal tilt 
间盘高度丢失引起的椎间狭窄及冠状位失衡会引収腿痛 

The Spine Journal 2016 16, 1070-1078 

CONCLUSIONS: LBP was worse for 
patients with preoperative positive 
balance than for those without. 

 
 Conclusion: Lumbar interbody fusion 

maintains the foraminal area in extension 
while direct foraminotomy may not.  
椎间融合器能稳定撑开椎间隙 

Why not MIS-Foraminotomy? 

Even more valuable in 
previous back 
decompression surgery 
在过去减压过的手术中更
有价值 



Thanks！！ 


