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ABSTRACT
Background: Lumbar herniated nucleus pulposus (HNP) is a major contributor to low back pain and radiculopathy, significantly
impairing quality of life. Spinal endoscopy has gained traction as a minimally invasive surgical modality offering effective pain
reduction with reduced tissue trauma and recovery time. This study aims to compare Visual Analog Scale (VAS) pain scores before

and after spinal endoscopy and to explore associations with clinical factors.

Methods: A retrospective analytical observational study was conducted on 41 patients with lumbar HNP who underwent spinal
endoscopy at H. Adam Malik General Hospital between January and May 2025. Pre- and post-operative VAS scores were collected

along with demographic and operative data.

Results: Postoperative VAS scores were significantly reduced compared to preoperative levels (p < 0.05). Although not statistically
significant, younger patients, herniation at the L4-L5 level, and shorter operative durations were associated with greater VAS
reduction.

Conclusion: Spinal endoscopy demonstrates significant efficacy in reducing pain in lumbar HNP patients. While age, herniation

level, and operative time may influence outcomes, these relationships warrant further investigation in larger cohorts.
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INTRODUCTION
Lumbar herniated nucleus pulposus (HNP) is a common cause of low back pain (LBP), affecting individuals primarily
between ages 30-50, with a higher prevalence in males.! Although LBP is highly prevalent, HNP accounts for fewer than 5% of
cases.?? It is characterized by displacement of disc material, leading to nerve root compression and radicular symptoms.*®
Large-scale studies, including the SPORT trial, have shown that HNP patients are younger and report higher pain scores
compared to other degenerative spinal conditions.® The incidence ranges from 5-20 per 1,000 adults annually,” and prevalence in
Asia is estimated at 1-3%.8° L4-L5 and L5-S1 are the most commonly affected segments.1%?
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Clinical manifestations include radicular pain, motor weakness, and disability.**1" Pain severity is commonly assessed using
the Visual Analog Scale (VAS), while functional status is measured using the Oswestry Disability Index (ODI).*82* Spinal
endoscopy offers a minimally invasive option with favorable outcomes.?®> This study evaluates changes in VAS before and after

spinal endoscopy and their association with clinical variables in lumbar HNP patients.

METHODS
Study Design and Setting

This study employed an analytical observational design with a retrospective cross-sectional approach. It was conducted at
H. Adam Malik General Hospital, Medan, from January to May 2025. Ethical approval was obtained from the institutional ethics

committee prior to data collection.

Participants

A total of 41 patients diagnosed with lumbar herniated nucleus pulposus (HNP) who underwent spinal endoscopy were
included. Inclusion criteria were: age >18 years, confirmed diagnosis of lumbar HNP based on clinical and radiological assessment,
and complete pre- and postoperative medical records. Patients with thoracic or cervical HNP, recurrent disc herniation, prior spinal

surgery, spinal tumors, or incomplete data were excluded.

Data Collection

Clinical data were collected retrospectively from medical records. Variables included age, sex, herniation level, operative
duration, presence of intraoperative complications, and VAS pain scores before and after surgery. The Visual Analog Scale (VAS)
ranged from O (no pain) to 10 (worst imaginable pain) and was recorded within one week preoperatively and within one week

postoperatively.

Statistical Analysis

Descriptive statistics were used to summarize patient characteristics. The Shapiro—Wilk test was used to assess normality.
Paired t-test or Wilcoxon signed-rank test was applied to evaluate pre- and postoperative VAS score differences. Bivariate analysis
(Pearson or Spearman correlation, and Mann-Whitney U test) was conducted to assess the association between clinical factors and
postoperative VAS scores. A p-value of <0.05 was considered statistically significant. Data analysis was performed using SPSS

version 25.

RESULTS
Patient Demographics and Clinical Characteristics

This study included 41 patients diagnosed with lumbar herniated nucleus pulposus (HNP) who underwent spinal endoscopy
between January and May 2025. The gender distribution was nearly balanced, with 21 males (51.2%) and 20 females (48.8%). The
age ranged from 20 to 59 years, with a mean of 40.37 £+ 13.48 years. The most common level of herniation was L4/L5 (34.1%),
followed by L3/L4 and L5/S1 (both 31.7%). One patient had herniation at the L5 level (2.4%). The mean operative time was 56.34

+ 10.49 minutes. Only two patients (4.9%) experienced intraoperative complications (dural tears), while 95.1% had uneventful

surgeries.
Table 1. Demographic and Clinical Characteristics of Study Subjects
Variable Frequency (n) Percentage (%) Min-Max Mean = SD
Age (years) 41 100 20-59 40.37 £13.48
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Sex
Male 21 51.2

Female 20 48.8

Herniation Level

L3/L4 13 31.7
L4/L5 14 34.1
L5 1 2.4
L5/S1 13 31.7
Operative 41 100 45-90 56.34 + 10.49

Duration (min)

Intraoperative

Complication
Present 2 4.9
Absent 39 9.1

Visual Analog Scale (VAS) Score Characteristics

Pain intensity was measured using the Visual Analog Scale (VAS) both before surgery and three months after the procedure.
The mean preoperative VAS score was 7.68 + 0.96, decreasing to 5.34 + 0.94 postoperatively. Prior to surgery, 58.5% of patients
reported severe pain (VAS >7.5), while 41.5% experienced moderate pain. Postoperatively, 97.6% of patients reported moderate

pain, and only one patient remained in the severe category. No patients reported mild pain.

Table 2. VAS Scores Pre- and Postoperatively

Time Point VAS Mean £ SD Min-Max
Preoperative 7.68 +0.96 6-9
Postoperative 5.34+0.94 4-8

Table 3. Distribution of Pain Categories Based on VAS

Pain Category Preoperative n (%) Postoperative n (%0)
Mild (<3.4) 0 (0%) 0 (0%)
Moderate (3.5-7.4) 17 (41.5%) 40 (97.6%)
Severe (>7.5) 24 (58.5%) 1 (2.4%)
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Oswestry Disability Index (ODI) Characteristics

Functional disability was assessed using the Oswestry Disability Index (ODI). The mean preoperative ODI was 57.07
15.85, and the mean postoperative ODI was 21.95 + 8.72. Preoperatively, 70.7% of patients were classified in the “very severe”
disability group and 29.3% in the “severe” group. After three months, 43.9% had minimal disability, 41.5% had moderate disability,
and 14.6% remained in the severe category. No patients remained in the very severe group.

Table 4. ODI Scores Pre- and Postoperatively

Time Point ODI Mean + SD Min—-Max
Preoperative 57.07 £ 15.85 40-80
Postoperative 21.95+8.72 20-60

Table 5. Distribution of ODI Disability Categories

Disability Category Preoperative n (%) Postoperative n (%0)
Minimal (0-20) 0 (0%) 18 (43.9%)
Moderate (21-40) 0 (0%) 17 (41.5%)
Severe (41-60) 12 (29.3%) 6 (14.6%)
Very Severe (61-80) 29 (70.7%) 0 (0%)

Pre- and Postoperative VAS Score Differences
Normality testing (Shapiro—Wilk) showed that both pre- and postoperative VAS scores were not normally distributed (p <
0.05). Therefore, the Wilcoxon Signed-Rank Test was used, revealing a statistically significant difference in VAS scores (Z = —
5.179, p = 0.000). The median score dropped from 8.00 to 5.00 postoperatively. A significant shift in pain intensity was observed
following spinal endoscopy. Preoperatively, 58.5% of patients reported severe pain, which dramatically decreased to only 2.4%
postoperatively. Conversely, the proportion of patients reporting moderate pain increased from 41.5% to 97.6%. No patients reported
mild pain in either phase. The difference was statistically significant (Z = —4.000, p < 0.001), indicating the procedure’s efficacy in
reducing pain severity.
Table 6. Wilcoxon Signed-Rank Test for VAS
Measurement Median (Pre) Median (Post) Z-value p-value
VAS 8.00 5.00 -5.179 0.000*

Table 7. Differences in Pain Intensity Categories Based on VAS Before and After Surgery

Pain Category Preoperative [n (%0)] Postoperative [n (%0)] Z p-value
Mild 0 (0%) 0 (0%)
Moderate 17 (41.5%) 40 (97.6%)
Severe 24 (58.5%) 1 (2.4%) —4.000 0.000*

Pre- and Postoperative ODI Score Differences
ODI scores were also non-normally distributed (p < 0.05), and the Wilcoxon Signed-Rank Test revealed a significant
improvement postoperatively (Z = —5.675, p = 0.000). The median ODI score decreased from 60.00 to 20.00, demonstrating a
marked improvement in functional status.
Table 8. Wilcoxon Signed-Rank Test for ODI
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Measurement Median (Pre) Median (Post) Z-value p-value
oDl 60.00 20.00 -5.675 0.000*

Association Between Postoperative VAS and Clinical Factors

Bivariate analyses were conducted to examine the association between clinical variables and postoperative VAS scores. Age
showed a weak negative correlation with postoperative VAS (Spearman r = —0.490), but the association was not statistically
significant (p = 0.761). Sex did not significantly affect postoperative VAS scores (Mann-Whitney U, p = 0.306). Operative time
had a weak, nonsignificant positive correlation with postoperative pain (Spearman r = 0.194, p = 0.224). Intraoperative

complications also did not significantly influence postoperative pain outcomes (p = 0.073).

Table 9. Association Between Postoperative VAS and Clinical Factors

Variable Comparison Test Correlation/ Z p-value
Age vs. Postoperative VAS Spearman -0.490 0.761
Sex vs. Postoperative VAS Mann-Whitney 0.306
Operative Time vs. Postop VAS Spearman 0.194 0.224
Complication vs. Postop VAS Mann-Whitney 0.073
DISCUSSION

This study demonstrated that spinal endoscopy effectively reduces pain and improves functional status in patients with
lumbar herniated nucleus pulposus (HNP). Demographically, most patients were middle-aged, with an average age of 40.37 years
and a slight male predominance. These characteristics are consistent with previous studies reporting higher incidence of HNP among
males in the 30-50-year age group due to anatomical and biomechanical differences, including lumbar curvature and vertebral canal
dimensions that increase axial stress on the intervertebral discs during daily activities.?6-32

The most common sites of herniation in this study were L4-L5 and L5-S1, aligning with literature indicating that these
segments bear the greatest mechanical loads, making them the most vulnerable to degeneration and herniation.?5-33

There was a statistically significant reduction in pain after spinal endoscopy, with mean VAS scores decreasing from 7.68 to
5.34 (p < 0.001). This is in line with previous findings that have consistently shown substantial reductions in VAS following
percutaneous endoscopic lumbar discectomy (PELD), where pain improvement is typically attributed to both mechanical
decompression and reduction of inflammatory stimuli.®3® The mechanism involves relieving nerve root compression and
decreasing inflammatory cytokine release, which alleviates radicular and axial pain.?’

In terms of functional status, this study also found a significant improvement in ODI scores, decreasing from 57.07
preoperatively to 21.95 postoperatively. These results echo previous studies demonstrating meaningful improvements in disability
following endoscopic discectomy, which allows early mobilization and avoids muscle dissection, thereby preserving spinal
mechanics and reducing postoperative recovery time.*>*3 The improved ODI reflects better performance in daily activities and
reduced impact of pain on quality of life.

Further analysis found no statistically significant association between postoperative VAS scores and clinical factors such as
age, sex, operative time, or intraoperative complications. Although older patients tended to report slightly lower postoperative pain
and complications such as dural tears were associated with higher pain scores, these differences were not significant. Similar patterns
have been observed in other studies, where age and sex were not strong predictors of postoperative pain relief, and complication

rates did not significantly influence outcomes when adequately managed.*-52
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These findings suggest that spinal endoscopy provides consistent benefits across different patient groups and remains

effective regardless of demographic or procedural variables. The low complication rate and absence of major postoperative

morbidity further support the safety and reliability of this minimally invasive technique.

CONCLUSION

Spinal endoscopy offers a safe and effective modality for managing lumbar HNP, with significant improvements in both

pain and functional capacity. These results contribute to the growing body of evidence supporting endoscopic spinal surgery as a

viable alternative to conventional open techniques, particularly in centers with appropriate expertise.
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