
Paraplegia (1995) 33, 423-425 
© 1995 International Medical Society of Paraplegia All rights reserved 0031-1758/95 $12.00 

Reversible anterior cord syndrome due to penetration of the spinal 
canal by pedicular screws 
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The use of transpedicular screws in patients with disturbed posterior column anatomy is 
sometimes hazardous. We report a patient with a burst fracture at T7 who developed an 
anterior cord syndrome immediately after posterior instrumentation. Diagnosis of the 
anterior cord syndrome was ascertained by an emergency computerised tomogram which 
showed a misplaced screw compressing the cord from the anterolateral aspect of the spinal 
canal. Extraction of this screw and revision of the instrumentation resulted in speedy and 
complete resolution of the neurological deficit. The patient was mobilised within the first 
postoperative week and was able to work by the fourth postoperative month. The 
application of smooth contoured screws and blunt surgical instruments was found to be 
helpful because they are less likely to produce a cutting injury of neural tissue. We must 
further stress that transpedicular screws for the upper thoracic segments are to be 
employed very cautiously, if ever, to avoid severe neurological complications. 
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Introduction 

In recent years there has been progress in the surgical 
treatment of deformities and of unstable lesions of the 
thoracolumbar spine. A multitude of posterior fixa
tion systems employing variations of hooks, screws and 
sub laminar wires combined with rods or plates for 
posterior or anterior instrumentation have been devel
oped. Among these the pedicular screw has several 
obvious advantages over other available spinal fixation 
instruments. The tubular pedicle consists of dense 
cortical bone and is relatively safe from osteoporosis 
even in senile, paralytic or bed-ridden patients. These 
properties make the pedicle the site of choice for 
instrumentation.l However there is an important draw
back: the risk of iatrogenic nerve injury by improper 
screw insertion. A misplaced screw can impair a nerve 
root or the spinal cord by either compression or by a 
direct cutting injury. The application of trans pedicular 
screws may be particularly dangerous at the upper 
thoracic segments. 

Case report 

A 27-year-old male patient with a burst fracture at 17 
vertebral level, and posterior column disruption of the 
neighbouring segments, without any concomitant neuro
logical injury was operated with Cotrel-Dubousset instru
mentation. Posterior stabilisation and reduction of the frac
ture was performed as an emergency procedure. Pedicular 
screws were inserted at T5, T6, T8 and T9 to accomplish 
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the reduction and stabilisation of the complex fracture. 
Difficulties were encountered in screw orientation because 
of the disturbed anatomy of the posterior structures. 
Fluoroscopic studies employed intraoperatively showed 
satisfactory screw positioning. Peroperative SEP monitorisa
tion could not be employed because of the urgency of the 
operation. In the recovery room the patient was found to 
have complete motor loss of both lower extremities with 
deep sensory sparing. The bulbocavernous reflex was posi
tive. Immediate computerised tomography (CT) studies 
revealed canal encroachment by a screw at T8 level (Figure 
1). This screw crossed the canal almost at its greatest 

Figure 1 Schematic drawing representing the coronal view. 
The cord is compressed by the screw from the anterolateral 
aspect of the canal 
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diameter. The definitive diagnosis of an iatrogenic anterior 
cord syndrome was ascertained. Emergency surgery to 
remove the misplaced screw and revise the instrumentation 
was initiated within 2 h of the conclusion of the first 
operation. The compression of the spinal cord was relieved 
by extraction of all of the screws and excision of the lamina 
of T8. The duramater was found to be ruptured by the 
screw at T8 level. Despite the significant extent of canal 
encroachment the neural tissue was not damaged macro
scopically presumably due to the smooth, non-cutting con
tours of the employed screw. Long segment instrumentation 
at the adjacent levels was performed with hooks on T1, T2 
and T3 and screws at T9 and T1O. Immediately after 
recovery from the general anaesthesia the patient was 
found to have normal muscle strength and coordination. 
Wound healing was uneventful, and he was mobilised on 
the fourth day postoperatively wearing a thoracolumbo
sacral orthosis. On late follow-up there was complete 
wound healing with no neurological or musculoskeletal 
sequelae. He was able to return to work at the end of the 
fourth postoperative month. 

Discussion 

Pedicle screw systems provide significant and, in many 
cases, improved and previously unattainable spinal 
fixation. However, pedicle screw systems represent 
difficult surgical techniques involving several potential 
problems and complications. Only by detailed know
ledge of the anatomy of the spine, with a clear 
understanding of the pedicle screw systems implemen
tation, can the risk of complications be minimised.2 

The morphometry of the pedicles of cervical, 
thoracic, lumbar and sacral pedicles have been de
scribed by Zindrick et al3 and others.4,5 These studies 
clearly show that there are substantial differences 
between pedicle orientations and diameters at different 
anatomical regions. These substantial changes in the 
sagittal and transverse orientation of the pedicle at 
different segments are to be respected by the surgeon. 

A recent study on the surgical treatment of thoraco
lumbar fractures encompassing 641 pedicle fixation and 
1129 hook-rod fixation cases revealed that there were 
no differences in the incidence of perioperative neuro
logical complications.6 The severity of neural lesions 
was not noted in this study but we can postulate that the 
neurological injury produced by a misplaced pedicle 
screw will very probably produce a worse outcome than 
would a mishap with a hook-rod system. Particularly in 
the upper thoracic vertebrae the confinement of the 
narrow pedicle diameter and the lack of relatively free 
space in the spinal canal render the application of 
screws dangerous. Zindrick et aI's studies, performed 
early in 1986, well before the popularisation of trans
pedicular screw fixation, have revealed that the chief 
anatomical delimination to trans pedicular fixation is 
imposed by the transverse pedicle isthmus, whose mean 
width approaches 5 mm at T6, and is even narrower at 
T5 (Table 1). The spine surgeon must also always 
appreciate that in some cases this isthmus may be as 
narrow as 3 mm or less between T2 and T12 as seen on 
Table 1. Since CD and most other spinal instrumenta
tion systems are utilising screws of 5 mm diameter for 

Table 1 Transverse pedicle isthmus width in mm as indi
cated by the study of Zindrick et a[3 

Level 

L5 
L4 
L3 
L2 
L1 
Tl2 
Tl1 
TlO 
T9 
T8 
T7 
T6 
T5 
T4 
T3 
T2 
Tl 

N 

56 
36 
49 
30 
26 
36 
27 
24 
27 
41 
32 
33 
34 
25 
27 
24 
24 

Mean 

18 
12.9 
10.3 
8.9 
8.7 
7. 1 
7.8 
6.3 
6. 1 
5.9 
5.3 
5.2 
4.5 
4.7 
5.6 
7 
7.9 

Range 

9. 1-29.0 
9. 1-17.0 
5.3-16.0 
4.0-13.0 
4.5-13.0 
3.0-11.0 
3. 1-12.0 
3. 1-8.5 
3.7-9.0 
2.5-9.0 
3.2-7.0 
3.0-6.5 
3.0-7.0 
2.5-7.0 
3.0-8.5 
3.5-10.0 
5.0-10.0 

SD 

4. 1 
2. 1 
2.6 
2.2 
2.3 
2.3 
2 
1.7 
1.5 
1.6 
1 
1 
0.9 
1.3 
1.4 
1.8 
1.4 

SEM 

0.5 
0.4 
0.4 
0.4 
0.5 
0.4 
0.4 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.3 
0.3 
0.4 
0.3 

thoracic fixation, the responsibility lies on the acting 
surgeon whether or not to use screws for the thoracic 
vertebrae.7 

As clearly seen in Table 1 in the lower lumbar spine 
the pedicles are wide enough and there is a further safe 
zone for misplaced screws in the spinal canal around 
the cauda equina. Whereas even in experienced hands 
upper thoracic screws are liable to produce complica
tions, particularly in patients with disturbed posterior 
element anatomy which is the major determinant for 
accurate screw orientation. 

In the present patient early intervention by screw 
extraction has produced a very good clinical result, with 
immediate complete neurological recovery, despite the 
usual poor prognosis for the anterior cord syndrome. 
Usually patients with an anterior cord syndrome have 
only a 10% -20% chance of obtaining any functional 
recovery, and even in those with some recovery there 
remains very little functional muscle power and coordi
nation.8 Our patient with immediate complete recovery 
was a very rare exception. The denomination of this 
complication as 'reversible anterior cord syndrome' is 
debatable but the typical clinical findings and the 
location of the injury make such a definition accept
able. We can postulate that this patient would even
tually obtain the complete form of the syndrome if he 
was not treated very early. 

The importance of proper screw placement to avoid 
neurological complications is obvious, but there will 
always be patients in which the anatomical landmarks 
for screw insertion and orientation will be obscured. 
(eg fracture, revision surgery, congenital anomalies, 
etc). Although there are established techniques aiding 
the surgeon to orient the screws properly, a small 
percentage of the screws are apt to miss the ideal 
position even in non-complicated cases. Some recent 
publications have shown that the screw misplacement 
rate with or without neurological damage is still 
high.9-11 Multiple methods were described for the 



intraorerative determination of the screw entrance 
point1 ,13 and the direction of the screw,7,13 Routine 
radiological or radioscopic examination is not always 
adequate in evaluating the screw position,l1 The 
employment of intraoperative radiological monitoring 
for each step of the operation is time consuming and its 
results are not always reliable, Krag1 has recently 
published a report of a new method of intraoperative 
radioscopic monitoring whose dependability is as yet 
unproven, In patients where screw orientation is 
doubtful, longer segment instrumentation of the adja
cent vertebra may be a better alternative to risking the 
nerve root or the cord, 

Another helpful method, that of the intraoperative 
and postoperative use of somatosensory evoked poten
tials to evaluate iatrogenic spinal dysfunction, has 
become the standard in many spinal surgery centres, 
but its employment on an emergency basis is difficult. 14 

Currently postoperative CT examination provides 
the best obtainable information regarding the position 
of the transpedicular screw in vivo, although the 
interference of metal can produce a blurred image,10,15 
As was also clearly seen in our patient, CT evaluation 
can provide valuable data concerning the location of 
the screws, 

Early diagnosis and revision of the fixation may be 
helpful in operative patients with an acute neurological 
deficit where smooth contoured screws and instruments 
do not cut into the nerve but only produce compression 
whose effects are mostly reversible in the early phase, 
The benefits of blunt instruments for pedicular in
strumentation are clear although some authors prefer 
to use hand drills16-18 or power driven smooth wires19,20 
which have the distinct disadvantage of producing 
neural injury if there is misplacement. 

Conclusions 

1 Blunt tipped, low profile, B type-threaded pedicular 
screws (for example: the CD screw) and blunt 
instruments should be preferred because they are less 
likely to cause harm to neural tissue in the case of 
screw misplacement into the spinal canal. 

2 In patients with posterior vertebral column disrup
tion, instrumentation of the fractured vertebrae 
should be avoided and longyr segment fixation with 
screws for the adjacent intact vertebrae is preferred. 
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