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Abstract
Background: Percutaneous Transforaminal Endoscopic Discectomy (PTED) has become an established minimally 
invasive procedure for the treatment of lumbar disc herniation. The possibility of performing the procedure under low-
dose analgesic spinal anesthesia while preserving patient cooperation may further improve procedural safety through 
continuous neurological monitoring.

Objective: To evaluate the feasibility, safety, and medium-term clinical outcomes of PTED performed under low-dose 
spinal analgesia in a consecutive single-center series.

Methods: A retrospective observational study was conducted on 60 consecutive patients treated between January 2022 
and December 2024. Demographic characteristics, operative variables, complications, recurrence rate, pain intensity 
(VAS), functional disability (ODI), modified MacNab classification, and patient satisfaction were assessed over a 
24-month follow-up.

Results: The mean age was 45 ± 11 years, 70% of patients were male, and the mean BMI was 28 ± 3.4 kg/m². Mean 
operative time was 59 ± 14 minutes, while average hospital stay was 3.1 ± 0.8 days. Mean VAS improved from 8.2 
± 0.9 preoperatively to 2.1 ± 1.2 at 24 months (p < 0.001). Mean ODI decreased from 56 ± 11% to 21 ± 8% (p < 
0.001). According to the modified MacNab criteria, 86.7% of patients achieved excellent or good outcomes. Minor 
complications occurred in 11.7% of patients and resolved with conservative treatment. Three patients (5%) developed 
recurrent disc herniation requiring revision surgery.

Conclusions: PTED performed under low-dose analgesic spinal anesthesia appears to be a safe and reproducible 
minimally invasive procedure, providing durable pain relief, functional recovery, and preservation of intraoperative 
neurological monitoring.
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1. Introduction
Lumbar disc herniation is among the most common causes 
of chronic radicular pain and disability in adults. Although 
conservative treatment remains the first therapeutic option, 
surgery is indicated in patients with persistent radiculopathy, 
neurological deficits, or disabling pain refractory to medical 
therapy and rehabilitation. Percutaneous Transforaminal 
Endoscopic Discectomy (PTED) has progressively evolved into 
a well-established minimally invasive alternative to conventional 
microdiscectomy. By accessing the disc through Kambin's triangle, 
PTED minimizes paraspinal muscle trauma, preserves posterior 
spinal structures, reduces postoperative pain, and facilitates 
early mobilization. Most published reports describe PTED under 
general anesthesia or conscious sedation. However, performing 
the procedure under low-dose spinal analgesia offers the potential 
advantage of maintaining patient cooperation throughout surgery, 
thereby allowing continuous neurological monitoring during nerve 
root manipulation. The present study describes our institutional 
experience with PTED performed under selective low-dose spinal 
anesthesia and evaluates its clinical outcomes, perioperative safety, 
and medium-term follow-up.

2. Materials and Methods
2.1. Study Design
This retrospective observational study included consecutive 
patients undergoing PTED at the Pain Medicine and Minimally 
Invasive Spine Unit of Sapri Hospital between January 2022 and 
December 2024.

2.2. Patient Population
Sixty consecutive patients met the inclusion criteria.
The mean age was 45 ± 11 years, and 42 patients (70%) were male.
The mean BMI was 28 ± 3.4 kg/m².
Affected levels included:
•	 L3–L4: 6 patients (10%)
•	 L4–L5: 37 patients (62%)
•	 L5–S1: 17 patients (28%)

All patients had symptomatic single-level lumbar disc herniation 
with persistent radicular pain despite at least 12 weeks of 
conservative treatment.

2.3. Surgical Technique
Patients were positioned prone on thoraco-pelvic supports. 
Selective spinal analgesia was obtained using 6 mg of 0.2% 
ropivacaine, providing adequate analgesia while preserving 
voluntary motor function and partial sensory feedback. Following 
fluoroscopic localization, an 18G spinal needle was advanced 
through Kambin's triangle. Progressive foraminoplasty was 
performed using sequential drills until an 8–9 mm working 
channel was obtained. A working cannula and endoscope were 
introduced, allowing direct visualization and selective removal of 
the herniated disc fragment (Figure 1).  The study was performed 
using the RiwoSpine surgical instrumentation and the EndoSmart 
sterile procedural kits.

 
Figure 1: Endoscopic intradiscal view following percutaneous mechanical discectomy, 

demonstrating the decompressed intradiscal cavity after removal of degenerated nucleus 

pulposus the mean operative time was 59 ± 14 minutes 
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Primary outcomes included pain intensity measured using the Visual Analog Scale (VAS) and 

functional disability assessed with the Oswestry Disability Index (ODI). Secondary outcomes 
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All sixty procedures were completed successfully without conversion to open surgery or 
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2.4. Outcome Measures
Clinical evaluation was performed preoperatively and at:
•	 30 days
•	 3 months
•	 6 months

•	 12 months
•	 24 months

Primary outcomes included pain intensity measured using the 
Visual Analog Scale (VAS) and functional disability assessed 
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with the Oswestry Disability Index (ODI). Secondary outcomes 
included modified MacNab classification, operative time, hospital 
stay, postoperative complications, recurrence rate, patient 
satisfaction, and return to normal daily activities.

3. Results
All sixty procedures were completed successfully without 
conversion to open surgery or general anesthesia. Mean operative 
time was 59 ± 14 minutes, while mean hospital stay was 3.1 ± 0.8 
days.

3.1. Pain Outcomes
Mean VAS leg pain significantly improved from 8.2 ± 0.9 before 
surgery to:
•	 2.9 ± 1.3 at 30 days
•	 2.3 ± 1.2 at 6 months
•	 2.2 ± 1.1 at 12 months
•	 2.1 ± 1.2 at 24 months

The improvement remained stable throughout follow-up (p < 
0.001).

3.2. Functional Outcomes
Mean ODI improved from 56 ± 11% preoperatively to:
•	 30 ± 11% at 3 months
•	 24 ± 9% at 12 months
•	 21 ± 8% at 24 months

representing a statistically significant functional recovery (p < 
0.001).

3.3. Clinical Outcome
According to the modified MacNab classification:
•	 Excellent: 37 patients (61.7%)
•	 Good: 15 patients (25.0%)
•	 Fair: 5 patients (8.3%)
•	 Poor: 3 patients (5.0%)

Overall, 86.7% of patients achieved an excellent or good outcome. 
Patients returned to normal daily activities after a mean of 24 ± 8 
days. Overall satisfaction was high, with 91% of patients reporting 
they would choose the same procedure again.

3.4. Complications
No permanent neurological deficits, deep surgical site infections, 
symptomatic epidural hematomas, vascular injuries, or cauda 
equina syndrome were observed.
Minor complications included:
•	 transient postoperative radiculitis in 4 patients (6.7%);
•	 transient lower-limb dysesthesia in 2 patients (3.3%);
•	 post-dural puncture headache in 1 patient (1.7%).

All resolved following conservative management. Three patients 
(5%) developed recurrent lumbar disc herniation during the 
24-month follow-up and underwent successful revision surgery.

Outcome Value
Study population 60 patients
Mean age (years) 45 ± 11
Male sex 42 (70%)
Mean BMI (kg/m²) 28 ± 3.4
Primary treated level L4–L5 (62%)
Mean operative time (min) 59 ± 14
Mean hospital stay (days) 3.1 ± 0.8
Conversion to open surgery None
Conversion to general Anesthesia None
Baseline VAS 8.2 ± 0.9
VAS at 24 months 2.1 ± 1.2
Baseline ODI (%) 56 ± 11
ODI at 24 months (%) 21 ± 8
Excellent/Good MacNab outcome 52/60 (86.7%)
Return to daily activities (days) 24 ± 8
Overall patient satisfaction 91%
Minor complications 7/60 (11.7%)
Permanent neurological deficit None
Deep surgical site infection None
Symptomatic epidural hematoma None
Vascular injury None
Cauda equina syndrome None
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Recurrent lumbar disc herniation 3/60 (5%)
Revision surgery 3 patients

Table 1: Summary of demographic characteristics, perioperative variables, clinical outcomes, complications, and medium-term 
follow-up of patients undergoing percutaneous transforaminal endoscopic discectomy under low-dose analgesic spinal anesthesia

4. Discussion
This single-center experience suggests that PTED performed under 
low-dose analgesic spinal anesthesia is technically feasible, safe, 
and associated with favorable medium-term clinical outcomes. The 
principal innovation of our protocol lies in the anesthetic strategy. 
Administration of 6 mg of 0.2% ropivacaine produced selective 
spinal analgesia while preserving voluntary lower-limb movement 
and continuous communication with the patient. This allowed 
immediate neurological feedback during decompression and may 
represent an additional safety advantage compared with procedures 
performed under general anesthesia. Clinical improvement was 
substantial and remained stable throughout the 24-month follow-
up, with significant reductions in pain and disability accompanied 
by a high rate of favorable MacNab outcomes.

The recurrence rate of 5% and the low incidence of transient 
neurological complications are comparable with those reported in 
contemporary PTED literature, supporting the reproducibility of 
the technique when performed by an experienced multidisciplinary 
team.

The absence of major neurological complications and the rapid 
return to normal daily activities further reinforce the minimally 
invasive nature of the procedure. The present study has several 
limitations, including its retrospective design, single-center setting, 
relatively small sample size, and lack of a comparative control 
group. Larger prospective multicenter studies comparing awake 
PTED with conventional anesthetic techniques are warranted 
to determine whether selective spinal analgesia translates into 
superior neurological safety, patient satisfaction, and healthcare 
efficiency.

5. Conclusions
PTED performed under low-dose analgesic spinal anesthesia 
represents a promising minimally invasive option for the 
treatment of selected patients with lumbar disc herniation. In 
this illustrative example, the procedure was associated with 
significant improvements in pain and functional disability, rapid 
postoperative recovery, high patient satisfaction, and a low 
incidence of complications and recurrence. Future prospective 
randomized studies should further investigate the role of awake 
spinal anesthesia in endoscopic lumbar spine surgery and clarify 
its potential advantages over conventional anesthetic approaches 
[1-25] .
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