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Objective: This study aimed to present the clinical and radiological results of patients with spondylolysis (SL) with pars interarticularis defect 
who were treated with a pedicle screw and a U-shaped rod system passed under the spinous process.
Materials and Methods: A total of 26 patients with lumbar SL and pars fracture were included in the study. Their demographic characteristics 
were recorded. Patients with adjacent disc pathology and Grade 2, 3, 4 spondylolistheses were excluded. Clinical outcomes were evaluated 
with visual analog score (VAS) and Oswestry Disability Index (ODI) preoperatively and at the postoperative 3-year follow-up. Radiologically, 
union was evaluated with plain radiographs and computed tomography if necessary. Patients’ return to their daily routine and sports were 
also evaluated. 
Results: Of the 26 patients included in the study, 16 were male (57.1%) and 12 were female (42.8%). The mean age of the patients was 
16.7±12.1 years (13-20). Patients were followed up for an average of 51.2 (36-78) months. The mean ODI score was 33.4±21.2 (24-46) and 
the mean VAS score was 8.1±1.2 (7-10) preoperatively, whereas the mean ODI score was 16.8±11.6 (10-21.4) and the mean VAS score was 
1.4±2.3 (1-3) at the postoperative third year follow-up. Six patients who were professional athletes returned to their sports life at the eighth 
month. Patients’ pars fractures were united. One (3.5%) patient underwent revision surgery due to delayed union. Superficial tissue infection 
developed on the wound site in one patient and was treated with daily dressing and oral antibiotherapy. 
Conclusion: Good clinical and radiological results can be obtained in the young adult population with SL accompanied by pars fractures via 
polyaxial pedicle screws and U-shaped rod surgery. 
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INTRODUCTION

Spondylolysis (SL) is a bone defect in the vertebral pars 
interarticularis with no slippage into the adjacent segment. SL 
is mostly seen at the L4 and L5 levels by 60%(1,2). It is usually 
asymptomatic, and the majority of patients are treated with 
conservative therapies such as physical therapy, medical 
therapy, and lumbar corsets(3). In cases where conservative 
treatment is unresponsive and the patient’s complaints do not 
regress, surgical treatments stand out(4). 
In surgical treatments, the most preferred method is lumbar 
interbody fusion surgery(5). In fusion surgeries, both the mobile 
segment is sacrificed, and patients are exposed to the risk 
of adjacent segment disease. Therefore, direct repair of pars 
fractures is recommended especially for young patients(6,7). 

Kimura(8) described bone grafting of the bone defect without 
using implants, but patients required prolonged postoperative 
bed rest and casting. Gillet and Petit(7) described pedicle screws 
and V-shaped smiley face rod, and later this surgical technique 
was modified and used with different names(9,10). The authors 
reported that the protection of the capsuloligamentous 
structures is of vital importance in this surgery. In this technique, 
the aim is to close the defect by compression using a U-shaped 
bent rod that passes under the spinous process and is fixed 
with bilateral pedicle screws. In the literature, high satisfaction 
rates have been reported for this surgical technique(11-13).
In this study, we treated young adult SL patients with a u-shaped 
titanium rod and autograft and achieved good clinical and 
radiological outcomes. We aimed to share our mid-term results 
with the literature.
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MATERIALS AND METHODS

Ethical approval for the study was obtained from Memorial 
Şişli Hospital Ethics Committee (approval number: 004, date: 
26.12.2024). In this retrospective study, datas were obtained 
retrospectively from the hospital database. This retrospective 
study was conducted in compliance with the ethical principles 
outlined in the Declaration of Helsinki. All patients were 
thoroughly informed about the study process, and written 
informed consent was obtained, detailing the surgical risks and 
potential complications. 
A total of 28 patients diagnosed with lumbar SL and operated 
with the U-rod technique in our clinic between January 2018 and 
January 2022 were included in the study. The age, gender, and 
pars defect level of the patients were recorded. Demographic 
information of the patients was obtained from the hospital 
database. Patients were followed up for at least 3 years. 
The inclusion criteria included being diagnosed with SL 
without spondylolisthesis, having persistent low back pain 
unresponsive to conservative treatment, having no weakness 
or loss of sensation in the lower extremities, having accessible 
data, and having regular follow-up visits. Patients with Grade 
2, 3, 4 spondylolisthesis, radicular complaints and adjacent 
segment disc degeneration were excluded. 
Patients were clinically evaluated according to their Oswestry 
Disability Index (ODI) and visual analog scale (VAS) scores 
in the preoperative period, early postoperative period, and 
postoperative third year follow-up. The time the patients 
returned to daily life and sports was recorded. 

Radiological Evaluation

Spondylolisthesis was evaluated with anterior-posterior, lateral, 
flexion-extension dynamic radiographs in the preoperative 

period. Adjacent segment disc degeneration was assessed with 
preoperative lumbar MR imaging. Pars union was assessed with 
CT and radiographs taken in the postoperative period. 

Statistical Analysis

Mean, standard deviation, median, minimum and maximum 
values were reported for numerical variables while frequency 
(n) and percentages (%) were given for categorical ones. 
Normality assumption was tested via Kolmogorov-Smirnov test. 
Student t-test was applied to compare 2 independent groups, 
and Wilcoxon test was performed to assess the dependent pre-
op and post-op measures. Spearman correlation coefficients 
were provided to evaluate the relationship between preop-
postop measures and other parameters in dataset. SPSS 21.0 
IBM Corp. Released 2012. IBM SPSS Statistics for Windows, 
Version 21.0. Armonk, NY: IBM Corp. was used for all analyses. 
Statistical significance was taken as p≤0.05 in all analyses.

Surgical Procedure

Surgical procedure performed in the study by Gillet and Petit(7) 
was performed. Patients were placed in the prone position and 
total intravenous anesthesia was administered. The L5 vertebra 
was marked with scopy and exposed with a midline insertion. 
Attention was paid to preserve the capsuloligamentous 
structures. Bilateral L5 pedicle screws were sent. Then the 
pars defect was debrided. Using the same incision, spongiosis 
autologous bone graft was taken from the iliac bone and the 
debrided fracture line was grafted. A 6 mm titanium rod was 
bent in the U-shape and passed under the L5 vertebral spinous 
process and fixed to the pedicle screws (Figure 1). The fractured 
pars defect was gently compressed over the rod. Hemovac 
drains were used in all patients and the layers were closed 
anatomically. 

Figure 1. (A) Preoperative CT image of pars defect in one of the patients (B) CT image of complete fusion (C) postoperative radiographs
CT: Computed tomography
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RESULTS

Of the 28 patients included in the study, 16 (57.1%) were female 
and 12 (42.8%) were male. The mean age of the patients was 
16.7±12.1 years (range between 13-20). Patients were followed 
up for 51.2 months (range between 36-78). All patients had L5 
pars fracture. The mean preoperative ODI score was 33.4±21.2 
(24-46) and the mean VAS score was 8.1±1.2 (7-10). The mean 
ODI score was 16.8±11.6 (10-21.4) (p<0.001) and the mean 
VAS score was 1.4±2.3 (1-3) (p<0.001) at the postoperative 
third-year follow-up. Patients were able to perform their daily 
activities in the early postoperative period. At the first-year 
follow-up, all patients had no restriction in their lives and 
reached their pre-fracture sports activity levels. Six patients 
who were professional athletes returned to their sports life at 
the eighth month. In 28 patients, the pars fracture completely 
united, while one (3.5%) patient underwent revision surgery 
at the fourth month due to delayed union. In revision surgery, 
the fracture was debrided and grafted again with a graft taken 
from the iliac crest. Union was completed at the fifth month 
following revision surgery. Wound healing was delayed in one 
(3.5%) patient. The patient was treated with daily dressing and 
oral antibiotherapy. 

DISCUSSION

In this retrospective study reports the mid-term results of 
autograft and U-shaped bent rod system applied in the 
treatment of young adult patients diagnosed with SL. Direct 
pars repair was performed with bone grafts taken from the 
patients’ iliac bones and in this way, satisfactory clinical and 
radiology results were obtained.
In previous studies in the literature, similar results were 
obtained with the V-rod system in young patients with L5 SL(14). 
In a systematic review conducted in 2011, 18 studies in which 
lumbar SL was directly repaired in young athletes were analyzed. 
It was reported that most of the patients had L5 vertebral 
fractures and that the average time to return to sports after 
surgery was 5-12 months(15). In our study, young adult patients 
with pars defects at the L5 level were included in the study. 
Six patients who were professional athletes were allowed to 
return to sports at the end of the eighth month. Similar to the 
literature, we obtained good clinical and radiological results in 
our study.
In a previous study, 10-year results of patients treated with the 
U-rod technique were reported and a statistically significant 
decrease in ODI scores was observed(6). In another study, patients 
who underwent scoliosis surgery and had a pars fracture were 
included in the study. In these patients, instead of including 
the fractured segment in the fusion, direct repair with V-rod 
was performed and good clinical results were achieved(16). In 
this study, when the preoperative and postoperative third year 
postoperative ODI results were analyzed, a significant decrease 
was observed.

When the VAS scores of the patients were compared with their 
preoperative VAS scores, a statistically significant decrease was 
observed in the VAS score at the postoperative 3rd year follow-
up. In the study conducted by Chen et al.(17) in 2013, 21 patients 
were operated with the V-rod system and a significant decrease 
was observed in the VAS score. In similar studies, a decrease 
was reported in the VAS scores of patients(6,16). It was observed 
that the change in the VAS score in our study was consistent 
with the literature.
Although union was observed in all the 28 patients, revision 
surgery was performed in one patient due to delayed union. 
Superficial tissue infection in one patient was treated with daily 
dressing and oral antibiotics. There was no predisposing factor 
in the patient with delayed union. Despite these complications, 
this study demonstrated that good results can be achieved 
with the U-rod technique combined with autografting in the 
treatment of pars fractures without spondylolisthesis in the 
young adult population. 

Study Limitations

This study had some limitations. In particular, the small number 
of cases and the single-center design were the most important 
limitations. In addition, the relatively short follow-up period and 
lack of evaluation of cost-effectiveness were other limitations. 

CONCLUSION

Good results can be achieved with autologous bone graft from 
the iliac bone and the U-rod technique in young adult patients 
with pars defects and without spondylolisthesis. This technique 
can enable early return to sports, especially in young athletes. 
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