Neurological events due to pedicle screw
malpositioning with lateral fluoroscopy-guided
pedicle screw insertion
IJMH Caelers1,2,3, K Rijkers1,2, SMJ van Kuijk4,
H van Santbrink1,2,3 RA de Bie3,5, WLW van Hemert6
1Department

of Neurosurgery, Maastricht University Medical Centre, The Netherlands

2Department
3CAPHRI

of Neurosurgery, Zuyderland Medical Centre Heerlen, The Netherlands

School for Public Health and Primary Care, Maastricht University, The Netherlands

4Department

of Clinical Epidemiology and Medical Technology Assessment, Maastricht University
Medical Centre, The Netherlands
5Department

6Department

of Epidemiology, Maastricht University, The Netherlands

of Orthopaedic Surgery, Zuyderland Medical Centre Heerlen, The Netherlands

E: inge.caelers@mumc.nl
© 2020 AANS

© 2020 AANS

Introduction
•

Pedicle screw insertion remains a challenging procedure

•

Malpositioned pedicle screws can cause neurological injuries and decreased QoL

•

Image-guided techniques are developed to lower the risk of malpositioning

•

To determine which image-guided technique is preferable, studies should include clinically
relevant outcome measurements

–

•

Our clinic uses lateral fluoroscopic guidance to insert pedicle screws. Final position is
checked with anterior-posterior (AP) and lateral fluoroscopy

–

•

For example: novel postoperative neurological events due to malpositioned screws instead of
malposition rate determined on CT-scans

Advantages: practical technique, available in most clinics, less radiation dose than biplanar fluoroscopy,
less expensive than intraoperative navigation

This study determined the rate of novel postoperative neurological events due to malpositioning
in lateral fluoroscopy-assisted screw insertion
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Methods (1)
•

•

•

Inclusion:

–
–
–

patients with single-, and multilevel lumbar fusion surgery (LFS)
Single centre
Between January 2012 and August 2017

Exclusion:

–
–
–
–

Missing surgical data
Use of other image-guided techniques than lateral fluoroscopy
Use of K-wires during insertion of pedicle screws
Percutaneous LFS procedures

Outcome measurement: occurrence of novel postoperative neurological events, defined
as:

–
–

radicular pain, sensory or motor loss, bladder retention, incontinence

developed within 6 weeks after surgery
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Methods (2)
•

In case of novel postoperative neurological events:
– Intraoperative pedicle screw malpositioning was checked in surgical reports
– Postoperative CT-scans were performed in case of novel neurological events
• Level, side and grade of breaching were determined

•

Surgical procedure:
– 1. Screw entry point was identified anatomically
– 2. Cortex penetration of the superior articular process and preparation of screw path
– 3. Adequate bony coverage was checked
– 4. Pedicle screws were inserted
– Step 2 to 4 were guided by lateral fluoroscopy using conventional C-arm
– Final screw position was checked using both lateral and AP fluoroscopy
– Screws were repositioned in case of suspected malposition
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Results (1)
•
•

Sex: 107 males, 139 females
Mean age: 59.4±12.4 years
(range 18–82 years)

•

Mean BMI: 27.8±4.7 kg/m2 (range 18.2–42.2)

•

A total of 1079 screws were placed (range of 2–8 screws per person)

•

Surgical indication of LFS:

•

–
–
–
–

Degenerative or isthmic spondylolisthesis (most common)
Spinal, foraminal, or recess stenosis
Recurrent lumbar disc herniation
Degenerative disc disease

Level of surgery: 196 one-level, 45 two-level, 3 three-level, 2 four-level
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Results (2)
•

36 patients (14.6%) suffered from novel postoperative neurological events

•

22.2% of the events were related to screw malpositioning

•

77.8% of the events
were related to other
causes
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Results (3)
•

No statistical significant differences in sex,
age and BMI between patients with neurological events caused
by malpositioning or by other causes

•

4 patients with intraoperative malposition
– All were L5 breaches with complaints of L5 radiculopathy
– Duration of complaints <2 months in 2 patients, >6 months in 2
patients
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Results (4)
•

4 patients with postoperative malposition determined with CT-scan
– All patients had radiculopathy L4 or L5, 3 patients had motor dysfunction
– Level of breach

•
•
•
•

L4: 2 patients
L5: 2 patients
S1: 1 patient
(1 patient with breach at L4 and L5)

– Level L4 and L5: medial
–

breaching >4 mm, level S1:
anterior breaching (compression L5)
3 patients had revision surgery: no
improvement of complaints
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Discussion (1)
•

8 patients suffered from novel postoperative neurological events
(3.25% of total study population)

•

28 patients suffered from complaints due to other pathology

•

Previous studies:

–
–

•

•

Range 0.4-16.6% of patients suffering from postoperative neurological events after
pedicle screw placement
Using different image-guided techniques

Heterogeneity in previous studies:

–
–
–

Analyses include thoracic and lumbar pedicle screws
Intraoperative malposition was excluded from analyses
Studies were published between 1996 and 2017  development of tools and learning curve

This study showed novel postoperative neurological events in 3.25%, including intraoperative malposition.

–

This is equal or lower than rates obtained with other image-guided techniques described in the literature.
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Discussion (2)
•

Limitations:

–
–
–
•

Retrospective case series
CT-scans only performed in patients with novel neurological events
Underestimation of intraoperative malposition

Future recommendations

–

–

Clinical outcome measurements are most relevant, while:
• Primary radiological outcome is not always related to clinical conditions
• Primary radiological outcome is time consuming, results in higher medical
costs and unnecessary radiation exposure.
Other outcome measurements to determine usefulness of image-guided techniques:

•

Duration of surgery, radiation dose, learning curve, costs, reoperation rate
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Conclusion
•

Lateral fluoroscopy-assisted lumbosacral pedicle screw placement
results in a low rate of novel postoperative neurological events due to
malpositioned pedicle screws

•

In case of novel neurological events, CT-scans should be used to
determine screw position

•

Most neurological events are caused by other mechanisms than
malpositioned predicle screws
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