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A B S T R A C T   

Posterior stabilization using pedicle screw is a basic procedure in lumbar spine surgery. The success of this 
procedure requires learning curve, experience as well as knowledge on anatomical landmarks. Breach into vital 
structures of or around the spine due to mistakes in screw insertion may result in detrimental results. This 
technical note proposes a technique to insert lumbar pedicle screws in a relatively easier manner and more 
consistent for each lumbar vertebral level.   

1. Introduction 

Posterior stabilization using pedicle screws is a basic procedure in 
lumbar spine surgery. Although technological advances are amplifying 
the accuracy and safety of pedicle screw placement, the success of this 
procedure requires learning curve, experience as well as knowledge on 
anatomical landmarks. Misplacement of lumbar pedicle screw would 
cause deleterious consequences on neural, vascular, or visceral struc-
tures. This technical note will describe an alternative pedicle screw entry 
point and technique to allow easier screw insertion in lumbar surgery. 

2. Main text 

2.1. Proposed technique 

Safety and accuracy of spinal instrumentation is something for which 
surgeons always seek. In our point of view, simplicity of the technique, 
among other factors, should be considered to ease reproducibility of the 
procedure despite anatomical differences between lumbar vertebral 
levels. 

Two anatomical landmarks should be identified: the superior artic-
ular process and the transverse process. Transverse process needs to be 
exposed only at its junction to the superior articular process and the pars 
interarticularis, thus minimizing lateral retraction. Identifying the 
transverse process in our technique is done to confirm the position of 
inferolateral part of the facet joint (superior articular process). 

Inferolateral part of the facet joint (superior articular process) is then 
exposed using monopolar. A high speed drill is then used to prepare the 
entry point at the inferolateral part of the superior articular process 
(Fig. 1). 

A track is made using a straight probe. This location is situated 
exactly posterior to the pedicle and thus medial angulation might not 
exceed 5-10O at all level of lumbar vertebrae. No craniocaudal angula-
tion is necessary. This technique would provide a trajectory parallel to 
the superior end plate (Fig. 2) (see Fig. 3). 

Screw entry is then confirmed mainly using anteroposterior view 
fluoroscopy. The round-shaped pedicle on anteroposterior view is used 
to determine where the screw should be directed to and how deep it is 
already in. Appearance of the tip of the screw at medial side of the round 
shape indicated that the screw has penetrated further into the vertebral 
body. Anteroposterior plane-guided lumbar pedicle screw placement 
has been described before [1]. 

3. Discussion 

There is a general agreement that the safest area to place a pedicle 
screw is at the meeting point between pars interarticularis, the trans-
verse process, and the inferior margin of superior articular process.[2] 
However, the exact location of the entry point might vary. 

Magerl introduced a pedicle screw entry point at the intersection 
between vertical line at the lateral border of superior articular process 
and horizontal line bisecting the transverse process. This point would 

* Corresponding author. 
E-mail address: mfarisns@fk.unair.ac.id (M. Faris).  

Contents lists available at ScienceDirect 

Interdisciplinary Neurosurgery: Advanced Techniques  
and Case Management 

journal homepage: www.elsevier.com/locate/inat 

https://doi.org/10.1016/j.inat.2023.101725 
Received 8 October 2022; Received in revised form 5 January 2023; Accepted 15 January 2023   

mailto:mfarisns@fk.unair.ac.id
www.sciencedirect.com/science/journal/22147519
https://www.elsevier.com/locate/inat
https://doi.org/10.1016/j.inat.2023.101725
https://doi.org/10.1016/j.inat.2023.101725
https://doi.org/10.1016/j.inat.2023.101725
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Interdisciplinary Neurosurgery: Advanced Techniques and Case Management 32 (2023) 101725

2

Fig. 1. (A,B, and C) Entry point of our technique (marked by yellow zone) at the inferior part of superior articular process; (D) trajectory of pedicle screw in our 
technique. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) 
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fall at the junction between transverse process, facet joint and the pars 
interarticularis (Fig. 4A) [3]. On axial view, Magerl’s technique require 
one to incline the screw medially in order to penetrate the pedicle. The 
angle differs between levels as the trajectory of the pedicle changes by 
approximately 5O per level.[3] We leave the cephalad screw head 2 mm 
more protruding than the distal screw to avoid abutment of the facet 
capsule. We also use polyaxial screw to allow more proper positioning of 
the screw’s head. 

Cortical bone trajectory (CBT) is a technique which positions the 
screw to reach superior endplate more posteriorly. Entry point of CBT is 
the intersection between the midpoint of superior articular process and 
the horizontal line 1 mm below the inferior border of transverse process. 
The screw is then pointed laterally 8-9O and 25-26O cranially (Fig. 4B) 
[4]. 

Roy-Camille promoted a technique in which the screw is inserted at 
the meeting point between midpoint of superior articular process and 
midtransverse line [5]. Roy-Camille technique would situate the screw 
more medially than Magerl’s, and allow it to penetrate straight into the 
pedicle without angulation (Fig. 4C). 

Weinstein technique was advocated at inferolateral border of supe-
rior articular process and is commonly used in the Wiltse approach with 
paraspinal muscle sparing (Fig. 4D). Weinstein technique’s entry point is 
more lateral but with similar principle of insertion with Magerl’s, that is 
to angulate the screw medially according to the direction of the pedicle 
[5]. 

Our technique provides a relatively easier screw insertion due to 
requiring minimal changes of angulation in all lumbar vertebrae level, is 
situated more medial to some of the known techniques, and is situated 
exactly posterior to the pedicle. The differences between our technique 

Fig. 2. Lateral view of our technique’s entry point. The screw will be situated 
exactly parallel to the superior end plate. This entry point is exactly posterior to 
the pedicle, allowing screw’s entry at a narrow angle relative to the sagittal 
plane (Fig. 1D). The angle remains true for all lumbar vertebrae, avoiding the 
need to justify medial angulation accordingly. 

Fig. 3. Top: Fluoroscopic view of a L4-L5 instrumentation. The tip of the screw has reached the medial side of the round shape in anteroposterior view, and is proven 
to have penetrated at least two-third of the vertebral body on lateral view. The probe at L5 is at lateral border of the round shape, and is proven to have penetrated 
little into the pedicle on lateral view. Bottom: Screw insertion at L4-L5 with the round-shaped pedicle on fluoroscopy as the guide, final position reconfirmed using 
lateral view. 
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and other previously described techniques are summarised in Table 1. 
Among previously described techniques, our technique is closest to 

Magerl’s. The differing point is that Magerl’s require more lateral 
retraction than ours, in order to appropriately define the midtransverse 
line (MTL). The entry point of Magerl’s technique, as described in the 
AO ASIF Principles in Spine Surgery, might fall at the junction between 
transverse process, the pars interarticularis, and the lateral border of the 
superior articular process. This point is situated somewhat more lateral 
to our technique, although in practice some surgeons might adjust it 
despite initially doing it as Magerl’s. Fig. 5 illustrates the difference of 
entry point between Magerl’s technique and ours.[2]. 

4. Conclusions 

Our technique provides easier access to the screw’s entry point, 
avoids further lateral retraction of muscles, and avoids changing screw’s 
angulation between different lumbar levels. 
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Fig. 4. (A) Magerl technique; (B) Cortical bone trajectory; (C) Roy-Camille 
technique; (D) Weinstein technique. 

Table 1 
Comparison between our technique and previously described ones.   

Our Technique Magerl Roy-Camille CBT Weinstein 

Entry point Inferolateral part of 
SAP 

Meeting point of lateral 
border of SAP and MTL 

Meeting point 
between mid-SAP and 
MTL 

Meeting point of SAP midpoint and the 
horizontal line 1 mm below the inferior 
border of TP 

Inferolateral border of SAP, 
more laterally situated than 
Magerl 

Mediolateral 
angulation 

Relatively constant 
from L1 to L5 

Changes according to 
level 

Straight Shorter, targets superior end plate Changes according to level 

Craniocaudal 
angulation 

None None None Targets superior endplate None 

Structures 
identification 

FJ, TP(medial side 
only) 

FJ, TP FJ, TP FJ, TP FJ, TP (more lateral) 

SAP: Superior articular process FJ: Facet joint. TP: Transverse process. MTL: Midtransverse line. 

Fig. 5. Comparison of entry point location between Magerl’s and our tech-
nique. Note that the blue circle (Magerl’s) is situated at the junction between 
lateral border of superior articular process and midtransverse line, while the 
yellow area is our technique’s entry point[2]. (For interpretation of the refer-
ences to colour in this figure legend, the reader is referred to the web version of 
this article.) 
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