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Introduction

Isthmic spondylolisthesis is the anterior translation of 
one lumbar vertebra relative to the next caused by an 
abnormality of the pars interarticularis, most commonly 
at L5-S1. Symptomatic patients will most frequently 
experience low back and/or lower extremity pain with 
varying degrees of neurologic deficit (1,2). Surgical 
management is indicated for patients who fail conservative 
treatment, have progressive symptomology, or develop a 

neurologic deficit (3,4). Generally, surgical management 
consists of a combination of decompression and fusion, with 
multiple techniques described (5-9). Currently, no gold 
standard method for stabilization exists, and the selected 
technique is based largely upon surgeon preference (10).

L5-S1 transdiscal screw fixation, in which a screw 
is directed from the sacrum through the intervertebral 
disc into the vertebral body of L5, has been previously 
described for the treatment of spondylolisthesis (11-13). 
L5-S1 transdiscal screws have shown promise by providing 
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significant functional and radiological improvements for 
patients when compared to alternative techniques including 
pedicle screw fixation or interbody fusion (9,12). Compared 
to pedicle screw fixation, L5-S1 transdiscal screws have 
demonstrated increased biomechanical stiffness, which may 
translate to an increased fusion rate (14). Furthermore, L5-
S1 transdiscal screws result in an indirect decompression 
of the L5-S1 foramina, potentially avoiding direct 
decompression and its associated complications such as 
dural tear, nerve injury, and epidural hematoma (15-17). 
Transdiscal screw placement, however, can be considered 
to be more technically difficult. Improvements in surgical 
methods may help improve patient outcomes following L5-
S1 transdiscal screws (9).

Although L5-S1 transdiscal screws have been reported, 
there has not been a detailed description on a technique 
for optimal and safe screw placement. The technical details 
and the results of 13 consecutive patients treated with this 
technique are described herein. 

Methods

Preoperative evaluation

Preoperatively, long cassette films are obtained to evaluate 

for clinically significant sagittal imbalance. A CT scan in the 
supine position is performed to evaluate for correction of 
spondylolisthesis as well as the appropriateness of utilization 
of a transdiscal screw for treatment. On a sagittal cut of 
each pedicle, a line drawn from the inferior aspect of the S1 
pedicle to the anterior cortex of the L5 vertebral body must 
not encroach on the foramina. The line must intersect the 
anterior cortex of the L5 vertebral body at a point >30% of 
the vertebral body height (Figure 1).

Operative technique

Intraoperatively, a C-arm must be set up to obtain AP 
and lateral views. Most adults will require two segments 
of proximal fixation (L3-S1), whereas children may only 
require one segment (L4-S1) of proximal fixation given 
their ability for more robust bone formation and overall 
superior bone quality. Through a midline incision, the 
cephalad levels are exposed out to the transverse processes. 
We suggest including both L3 and L4 for adults, while 
including only L4 for adolescents may be appropriate. The 
reasoning behind this recommendation is that the larger 
body habitus of adults may potentially place undue stress 
on the screws, which may result in a lower fusion rate 
than in the smaller pediatric patients. At L5, exposure of 
only the lamina and facet joints is recommended. In most 
cases, a laminectomy of L5 is often not required due to 
the indirect decompression that is obtained utilizing the 
described technique. Therefore, a posterior fusion, rather 
than posterolateral intertransverse fusion, is preferred. 
Using this approach then allows the surgeon to avoid the 
more complex and higher risk exposure of the L5 transverse 
process, which is often deep and anterior.

A separate lateral incision is made at the level of the iliac 
crests just medial to the posterior superior iliac spine. The 
starting point for the transdiscal screw will be the same as 
an S1 pedicle screw at the inferior border of the superior 
facet of S1 (Figure 2). 

A burr is used to create a starting pilot hole. A pedicle 
probe is then placed through the lateral incision and is 
directed towards the S1 superior cortex at a path that 
medializes towards the center of L5. Next, the probe is 
sequentially malleted through the S1 endplate and up to 
the endplate of L5. The probe is then malleted through the 
L5 endplate. As the probe passes through the L5 endplate, 
distraction of the foramina should be noted which ensures 
indirect decompression is achieved (Figure 3). 

Mallet until reaching the anterior cortex of L5. On an AP 

>30
%

Figure 1 Preoperative evaluation of CT scan to identify patients 
who are appropriate for transdiscal screw fixation. The path of the 
transdiscal screw travels from the inferior aspect of the S1 pedicle to 
the anterior cortex of the L5 body (line). The path cannot encroach 
on the foramina (circle) and must intersect the anterior cortex of 
the L5 body at a point that is >30% of the vertebral body height.
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view confirm that there is medialization of the tap (Figure 4). 
If position is appropriate, measure the length of the 

screw. The probe is then removed, and a screw tap is 
introduced through the same trajectory, while visualizing 
via fluoroscopy. In general, a 7.5 mm diameter screw should 
be used for adults. Repeat this process on the contralateral 
side. Rods are contoured into an S-shape (Figure 5). At this 
point, the lamina is decorticated and iliac crest bone graft is 
placed over the lamina.

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 
was approved by the Institutional Review Board of the 
University of Pittsburgh (STUDY20110338) and informed 
consent for this retrospective analysis was waived.

Results

Between January 2012 and October 2020, thirteen patients 

underwent L5-S1 transdiscal fixation. These patients had 
a mean age of 34.2 years (range, 12 to 69 years) and mean 
BMI 28.8 (range, 18.4 to 39.8) at time of surgery. There 
were 4 (30.7%) male patients and 9 (69.3%) female patients. 
There were 4 adolescent patients (30.7%), 1 male (25.0%) 
and 3 female (75.0%), ranging from 12 to 14 years old. 
Preoperatively, mean Meyerding grade was 2.7 (range, 2 
to 4). Of the 13 procedures performed, 11 (84.6%) were 
primary surgeries and 2 (15.4%) were revision surgeries. 
Mean patient follow up was 20.4 months, ranging from 2.7 
to 58.9 months.

No intraoperative complications were noted. One 
patient (7.7%) had a subcutaneous seroma that required 
irrigation and debridement 6 days postoperatively. There 
were three instances (23.1%) of implant failure including 
two instances (15.4%) of broken transdiscal screws and one 
instance (7.7%) of a broken L4 pedicle screw. One patient 
(7.7%) had nonunion related to a broken transdiscal screw 
with revision surgery recommended, but the patient was 
lost to follow-up. No patients had new neurological deficit, 
although two patients (15.4%) did have continued radicular 
pain postoperatively. No patient underwent revision 
surgery.

Discussion

The optimal surgical technique for management of high-
grade isthmic spondylolisthesis of L5-S1 is a debated and 
unresolved topic. Our L5-S1 transdiscal screw fixation 
technique proved to be safe with no major postoperative 
complications; additionally, the technique was effective as 
only 1 patient (7%) was recommended to undergo revision 
surgery.

Figure 2 Drawing demonstrating the use of a separate lateral 
incision to obtain the starting point for the transdiscal screw. 

Figure 3 Preoperative and postoperative MRI demonstrating decompression of the L5-S1 foramina (circle). MRI, magnetic resonance imaging.
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Our cohort had a higher instance of implant failure at 
23.1% than the 0–8% that has previously been published 
(8-12). However, a majority of these studies were case 
reports. Furthermore, despite implant failure, only one 
instance of nonunion was noted, which is more comparable 
to the published literature values.

The use L5-S1 transdiscal screws is promising as it offers 
comparable or superior stiffness compared to pedicle screw 
fixation while providing the benefit of reducing surgical 
time and avoiding additional fusion levels (12,14). Although 
originally described for management of patients with 
moderate L5-S1 spondylolisthesis and minimal lumbosacral 

kyphosis, L5-S1 transdiscal screws have been effective 
for both adult and adolescent patients with grade II to IV 
spondylolisthesis (18).

The L5-S1 transdiscal method of posterior spinal fusion 
is effective in managing L5-S1 spondylolisthesis but is more 
technically challenging than traditional pedicle screws. The 
use of radiological imaging both preoperatively to evaluate 
a patient’s appropriateness for surgery and intraoperatively 
to guide screw trajectory has reduced perioperative 
complications (9). 

A limitation of the described technique is that it requires 
good quality intraoperative c-arm images. With the 
growing obesity epidemic, there is an increasing number of 
patients whose body habitus will prevent adequate imaging. 
Our recommendation is that individuals with BMI >40 are 
not appropriate for this technique. Perhaps intraoperative 
navigation and robotic technology will provide the means to 
more effectively place these technically challenging screws 
in a minimally invasive fashion (8,19). However, the authors 
have no personal experience with using these techniques for 
transdiscal screws.

Conclusions

We describe our method of L5-S1 transdiscal screw 
placement which has previously been lacking in the 
literature. In our series, L5-S1 transdiscal screws offer a 
safe and effective alternative method for stabilization of 
high-grade isthmic spondylolisthesis at L5-S1 and provides 
indirect decompression of the neural foramina. No patients 
had major postoperative complication, and only 1 of  
13 patients was recommended to undergo revision surgery.

Figure 4 Intraoperative fluoroscopy demonstrates appropriate medial trajectory of transdiscal screw. 

Figure 5 Postoperative lateral radiograph demonstrating the 
preferred S shaped contour of the rods.
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