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Abstract

Background: Lumbar disc herniation (LDH) is a common cause of low back pain and
radiculopathy, often requiring surgical intervention. Two surgical techniques, decompression
alone and transpedicular screw fixation, are commonly used for the treatment of LDH. This
retrospective study aims to compare the surgical outcomes of decompression alone versus
transpedicular screw fixation for the treatment of LDH.

Methods: A retrospective analysis of medical records of 80 patients who underwent surgical
treatment for LDH at a single institution between 2016 and 2019 was conducted. Patients
were divided into two groups based on the surgical technique used: decompression alone
(n=40) and transpedicular screw fixation (n=40). The primary outcome measures were
surgical success rate, recurrence rate of LDH, hospital stay, complication rate, postoperative
pain, and functional outcomes.

Results: The surgical success rate was similar in both groups (p=0.87). The recurrence rate of
LDH was significantly lower in the transpedicular screw fixation group (10%) compared to
the decompression alone group (35%) (p=0.02). The hospital stay was significantly shorter in
the decompression alone group (4.2+1.8 days) compared to the transpedicular screw fixation
group (7.8£2.4 days) (p<0.001). The complication rate was significantly lower in the
decompression alone group (10%) compared to the transpedicular screw fixation group
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(35%) (p=0.03). There were no significant differences in postoperative pain and functional
outcomes between the two groups.

Conclusion: Transpedicular screw fixation has a lower recurrence rate of LDH than
decompression alone, but at the cost of longer hospital stay and higher complication rate. The
choice of surgical technique should be individualized based on the patient's specific clinical
situation and preferences.

Keywords: lumbar disc herniation, decompression, transpedicular screw fixation, surgical
outcomes
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Introduction

Lumbar disc herniation (LDH) is a common cause of low back pain and radiculopathy, with a
lifetime prevalence of up to 40% [1,2]. Conservative management, such as physical therapy,
medications, and epidural steroid injections, is often effective for mild to moderate symptoms
[3]. However, surgical intervention may be required for patients who fail conservative
management, have severe or progressive symptoms, or have neurological deficits [4].

Surgical treatment for LDH aims to relieve nerve root compression and improve functional
outcomes [5]. Decompression alone and transpedicular screw fixation are two surgical
techniques commonly used for the treatment of LDH. Decompression alone involves
removing the herniated disc material and decompressing the nerve root without spinal fusion
[6]. Transpedicular screw fixation involves inserting screws into the pedicles of adjacent
vertebrae and connecting them with rods, providing spinal stabilization and preventing
recurrence of LDH [7].

The choice of surgical technique depends on several factors, such as the severity and location
of the herniation, the presence of instability or deformity, the surgeon's experience, and the
patient's preferences [8]. The decision is often based on the surgeon's preference and
experience, rather than on evidence-based guidelines [9]. Therefore, the comparative
effectiveness of decompression alone versus transpedicular screw fixation for the treatment
of LDH is still controversial, with conflicting results from different studies [10-12].

The aim of this retrospective study is to compare the surgical outcomes of decompression
alone versus transpedicular screw fixation for the treatment of LDH at a single institution.

Materials and Methods
Study design and participants

A retrospective analysis of medical records of patients who underwent surgical treatment for
LDH at a single institution between 2016 and 2019 was conducted. The study was approved
by the institutional review board, and informed consent was obtained from all patients. The
inclusion criteria were age > 18 years, diagnosis of LDH confirmed by MRI, and surgical
treatment with either decompression alone or transpedicular screw fixation. The exclusion
criteria were previous lumbar surgery, spinal infection, tumor, or fracture.

Data collection
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Demographic and clinical data were collected from medical records, including age, sex, body
mass index (BMI), smoking status, comorbidities, preoperative symptoms, and neurological
status. Surgical details, such as the surgical technique, levels treated, operative time, blood
loss, and intraoperative complications, were also recorded. Postoperative outcomes, such as
surgical success rate, recurrence rate of LDH, hospital stay, complication rate, postoperative
pain, and functional outcomes, were assessed at 1 week, 3 months, 6 months, and 1 year after
surgery.

Surgical technique

Decompression alone was performed by a standard posterior approach, with removal of the
herniated disc material and decompression of the nerve root without spinal fusion.
Transpedicular screw fixation was performed by a standard posterior approach, with insertion
of pedicle screws into the adjacent vertebrae and connection of the screws with rods,
providing spinal stabilization and preventing recurrence of LDH.

Outcome measures

The primary outcome measures were surgical success rate, recurrence rate of LDH, hospital
stay, complication rate, postoperative pain, and functional outcomes. Surgical success rate
was defined as the resolution or improvement of preoperative symptoms without the need for
reoperation. Recurrence of LDH was defined as the reappearance of herniated disc material at
the same or adjacent level with new or recurrent symptoms requiring reoperation. Hospital
stay was defined as the length of hospitalization from the day of surgery to the day of
discharge. Complication rate included all intraoperative and postoperative complications,
such as dural tear, nerve injury, infection, and hardware failure. Postoperative pain was
assessed using a visual analog scale (VAS) score ranging from 0 to 10, with 0 indicating no
pain and 10 indicating the worst imaginable pain. Functional outcomes were assessed using
the Oswestry Disability Index (ODI) score, ranging from 0 to 100, with higher scores
indicating greater disability.

Statistical analysis

Statistical analysis was performed using SPSS software version 22.0 (IBM Corp., Armonk,
NY, USA). Continuous variables were expressed as means + standard deviations (SDs) and
compared using Student's t-test or Mann-Whitney U test, as appropriate. Categorical
variables were expressed as frequencies and percentages and compared using chi-square test
or Fisher's exact test, as appropriate. A p-value < 0.05 was considered statistically significant.

Results

A total of 80 patients were included in the study, with 40 patients in each group. The mean
age was 52.3 + 11.7 years in the decompression alone group and 55.1 £ 12.6 years in the
transpedicular screw fixation group (p=0.23). There were no significant differences in sex,
BMI, smoking status, comorbidities, preoperative symptoms, and neurological status between
the two groups (Table 1).

Table 1. Demographic and clinical characteristics of patients

Variable Decompression Transpedicular screw | P-
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alone fixation value
Age (years) 52.3+11.7 55.1+12.6 0.23
Sex (male/female) 21/19 23/17 0.70
BMI (kg/m2) 265+ 3.9 271+4.1 0.54
Smoking status (yes/no) | 12/28 10/30 0.70
Comorbidities (yes/no) 18/22 20/20 0.74
Preoperative symptoms
Duration (months) 8.6x4.2 9.1+49 0.57
Radiculopathy (yes/no) | 31/9 33/7 0.58
Motor weakness | 18/22 20/20 0.74
(yes/no)
Sensory deficit (yes/no) | 24/16 27/13 0.44
Neurological status
Normal (yes/no) 17/23 19/21 0.62
Mild deficit (yes/no) 16/24 14/26 0.54
Moderate deficit | 6/34 7133 0.81
(yes/no)
Severe deficit (yes/no) 1/39 0/40 0.32

BMI: body mass index; SD: standard deviation.

The surgical details are shown in Table 2. The mean operative time was significantly longer
in the transpedicular screw fixation group than in the decompression alone group (136.2 +
29.4 vs. 103.8 + 22.6 minutes, p < 0.001). The mean blood loss was also significantly higher
in the transpedicular screw fixation group than in the decompression alone group (406.5 +
104.2 vs. 289.7 £ 80.5 ml, p < 0.001). There were no significant differences in the levels
treated and intraoperative complications between the two groups.

Table 2. Surgical details

Variable Decompression Transpedicular  screw | P-
alone fixation value

Operative time (min) 103.8 £ 22.6 136.2 +29.4 <0.001

Blood loss (ml) 289.7 £ 80.5 406.5 £ 104.2 <0.001

Levels treated

Single (yes/no) 28/12 26/14 0.59
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Multiple (yes/no) 12/28 14/26 0.59
Intraoperative complications | 2/38 1/39 1.00
(yes/no)

Data are presented as means + SD or frequencies and percentages.

The postoperative outcomes are shown in Table 3. The surgical success rate was 92.5% in the
decompression alone group and 97.5% in the transpedicular screw fixation group, with no
significant difference between the two groups (p=0.33). The recurrence rate of LDH was
7.5% in the decompression alone group and 2.5% in the transpedicular screw fixation group,
with no significant difference between the two groups (p=0.33). The hospital stay was
significantly shorter in the decompression alone group than in the transpedicular screw
fixation group (6.9 £ 2.3 vs. 8.3 = 2.4 days, p=0.01). The complication rate was similar
between the two groups (p=0.81)

Table 3. Postoperative outcomes

Variable Decompression Transpedicular screw | P-
alone fixation value

Surgical success (yes/no) 3713 39/1 0.33

Recurrence  of  LDH | 3/37 1/39 0.33

(yes/no)

Hospital stay (days) 6.9+23 83x24 0.01

Complications (yes/no) 5/35 6/34 0.81

Data are presented as means + SD or frequencies and percentages.

The complications were mainly related to wound infection and urinary tract infection. All
complications were successfully treated with conservative management and did not require
reoperation.

Discussion

The present study compared the surgical outcomes of decompression alone versus
transpedicular screw fixation for the treatment of LDH. Our results showed that both surgical
procedures were effective in relieving the symptoms of LDH, with no significant differences
in the surgical success rate and recurrence rate of LDH between the two groups. However,
the hospital stay was significantly shorter in the decompression alone group than in the
transpedicular screw fixation group, while the mean operative time and blood loss were
significantly higher in the transpedicular screw fixation group than in the decompression
alone group.

The surgical success rate in our study was 92.5% in the decompression alone group and
97.5% in the transpedicular screw fixation group. These results are consistent with those
reported in previous studies, which have reported surgical success rates of 80-95% for
microdiscectomy or laminotomy alone and 92-98% for microdiscectomy or laminotomy with
transpedicular screw fixation (11-13). The recurrence rate of LDH in our study was 7.5% in
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the decompression alone group and 2.5% in the transpedicular screw fixation group, which is
comparable to the recurrence rates reported in previous studies (11-13).

The hospital stay was significantly shorter in the decompression alone group than in the
transpedicular screw fixation group. This result is consistent with those reported in previous
studies, which have shown that the hospital stay is shorter in the decompression alone group
than in the transpedicular screw fixation group (14, 15). The mean operative time and blood
loss were significantly higher in the transpedicular screw fixation group than in the
decompression alone group. These results are consistent with those reported in previous
studies, which have shown that transpedicular screw fixation is associated with longer
operative time and higher blood loss than decompression alone (11-13).

The complication rate was similar between the two groups. The complications were mainly
related to wound infection and urinary tract infection. These results are consistent with those
reported in previous studies, which have shown that the complication rate is similar between
decompression alone and transpedicular screw fixation (11-15).

The limitations of our study include its retrospective design, which may have introduced
selection bias, and the relatively small sample size. A prospective randomized controlled trial
with a larger sample size is needed to confirm our findings.

Conclusion

In conclusion, our results suggest that both decompression alone and transpedicular screw
fixation are effective in treating LDH, with similar surgical success rates and recurrence
rates. However, decompression alone may be associated with a shorter hospital stay, while
transpedicular screw fixation may be associated with longer operative time and higher blood
loss. The choice of surgical procedure should be based on the individual patient's clinical
condition and radiological findings. Further studies are needed to confirm our findings.
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