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Abstract: Background: Extramedullary spinal tumor represents a challenge for every spine surgeon.
Today there are so many techniques for performing this surgery with safety and better outcomes for
the patients. When we talk about spinal tumor resection surgery, most of the knowledge speaks about
open surgery and in the last two decades, the MISS technique has gained importance because of the
benefits and better outcomes obtained in terms of recovery of patients. Specifically in the case of UBE.
There is so little written on this technique, and we think it will become the gold standard for spinal
tumor resection surgery. Methods: we use the UBE technique for resection of 11thoracolumbar
extramedullary tumors. We retrospective review 11 cases from clinical files and endoscopy
transporter videos and describe our surgical technique step by step for a better understanding of UBE
surgery. We also analyze all the advantages of this type of surgery in terms of resection, surgery time,
bleeding and hospital stay. We also review a case example in a videotape. Results: In all cases, we
achieve a clinical resolution, patient improvement in symptoms and functional and pain scales. In
terms of lesion resection, we have similar results as other MISS techniques and open surgery with a
low percentage of complications. Conclusions: The scope of UBE hasn’t been reached yet. We can say
that in this case, series UBE is safe for spinal tumor resection with better outcomes than other MISS
techniques, and we will be pushing the frontier in unilateral biportal endoscopy spine surgery.

Keywords: tumors; unilateral biportal endoscopy; extramedullary tumors

1. Introduction

Minimal invasive spine surgery is present nowadays. Some tools in minimal invasive spine
tumor resection are tubular retractors, mini-open retractors and some others. These systems are some
of the many minimal invasive techniques in the context of degenerative spine diseases 3,4, spine
infection and tumor resection, but in the context of endoscopic spine surgery, specifically UBE, there
are a few articles that describe how to perform different procedures with this techniquel.

In this article we will describe UBE surgical technique in the context of spine tumors, specifically
extramedullary tumors like meningioma or schwannoma and some others. We will describe these
procedures with our clinical cases step by step to explain why UBE is the best option for this kind of
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tumor in terms of safety, surgical time, hospitalization time, intraoperative blood loss, complication
and functional outcome.

2. Patient and Methods

A retrospective review of 11 cases of spinal thoracolumbar extramedullary tumors operated by
our senior surgeon with experience in UBE technique. All of these cases were performed with a
laparoscopic screen, classic hook probes and micro-forceps, small curettes, narrow osteotomes, and
even modified bipolar electrocautery probes, as well as standard arthroscopy equipment, the
arthroscopic shaver which also doubles as a bone drill and burr, radiofrequency (RF) coagulator
wands for both hemostasis and soft-tissue debridement, and of course the standard arthroscope, we

o u

use a 30° “glancing” endoscope with a diameter of 4 mm and a length of 175 mm that inserts into a
6-mm-wide saline infusion endoscope sleeve is usually sufficient for basic UBE work5,6,7.

All these surgeries were performed in the San Jose Celaya Hospital, between January 2023 and
May 2025. Approval for the study was obtained from the Institutional Ethics Committee. All patients
with a diagnosis of a spinal extramedullary tumor (intra or extradural extension) with a 3 level
extension or less were included, a thoracolumbar region was selected for this study, and the size of
the lesion wasn’t relevant for this study. Data were collected from hospital medical records and video
recording during surgery.

Clinical evaluation and spine magnetic resonance imaging were the principal points in the
presurgical analysis. Surgical technique, operative time, intraoperative blood loss, histopathology of
tumors, duration of hospitalization, and complications were analyzed in detail. Extent of resection
was analyzed perioperatively and with postoperative MRI. Patient outcomes were assessed in the
immediate post-op and 6 months postoperatively with ODI scale, back VAS and leg VAS.

2.1. Surgical Technique

Surgical planning was to perform this procedure with two small incisions with the UBE
technique, using a right-sided approach in 8 tumors and 3 with a left-sided approach with
fluoroscopy main spinometric marks on the mid-pedicular lines for the right-sided approach and
infra-pedicular lines in horizontal plain for the left sided approach and medial pedicular line in
vertical plain, we recommend take ap and lateral image to confirm the location, this to achieve a
better movement on the tissues and flexibility at the time of durotomy and tumor dissection, we
recommend perform a midline durotomy, but this can be modifiable depending on the location of
the lesion. The patient was positioned on a classic prone on a radiolucent operating table. We arm
the operating room in a classical way for biportal endocopy surgery. (Figures 1-3).

Step 1—The incision was marked as previously described. In all cases, we do the incision with a
20 scalpel blade in a 900 orientation of the fluoroscopic spinometric landmark. We perform this same
incision in the fascia and bend the scalpel in a cephalo-caudal way to open the muscular tissue and
make easier the creation of the working pocket for the continuous water flow without increasing
pressure in the surgical chamberl.

Step 2—we introduce directly the 300 biportal endoscope (this can also be performed with 300
arthroscopes) and our working instrument, without introducing dilatators. This saves time and
works better for creating the working pocket without significant tissue disruption.

Step 3—With gravity-based water irrigation (about 70-100 cm above the table) or a pumping
system (20-30 mmHg) was used for continued saline irrigation at normal temperature without
heating saline bags. We perform a minimum tissue disruption with a disc forceps. After that, we
enlarge the working pocket as necessary with plasma radiofrequency as necessary, and we perform
a flavectomy with an over-the-top technique and amplification of the laminotomy to bilateral,
cephalic and caudal lamina under the spinous process for preserving anatomic structures. We achieve
a wider O-cut4 as necessary and proceed when we can visualize all neural structures without
ligamentum flavum on it.
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Figure 2. Spinometric landmarks to right sided approach.
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Figure 3. Surgical sequence: (A) midline scalpel durotomy, (B) Enlarge durotomy with rhoton dissector, (C)
tumor dissection with Penfield and Rhoton dissectors, (D) traction of the lesion with pituitary forceps, (E) Use
of intradural radiofrequency, (F) dural closure with suture, (G) place suture outside of the working channel to
do double knot, (H) use the knot slider to complete dural closure, (I) confirm the tension in knot and stop water

flow to verify possible leaks.

Step 4— With the exposure of the spinal thecal sac, we perform, in most cases, a vertical midline
incision of 2cm to 2.5cm. Based on the size of the lesion. We recommend a maximum 3cm incision
and manipulation of the dura for larger lesions (this point is vital for the closure technique chosen to
perform).

Step 5—after the dura opening. The water flow has to be controlled from 15 to 20mmHg in the
case of water pumps or in the case of gravity-based saline irrigation. We lower the saline bags to 50—
60 cm above the operating table to achieve a constant minimal water flow to perform the dissection
of the lesion without pushing out the nerves from the dural sac margin, with conventional
microsurgical techniques like as fragmentation or one-piece global total resection. This can be
achieved with UBE because we use the same instruments as Rhoton or Penfield’s dissectors, curets
and pituitary forceps. Another point in favor of UBE is the intermittent water dissection. This can be
achieved by changing the water pump flow from 15mmHg to 30mmHg in different areas of the lesion
when hard adhesions are found, we recommend using this technique for 1 minute as maximum to
avoid complication associated with high water pressure like rise on intracranial pressure, remember
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in case of need vessels cauterization only use UBE intraspinal canal plasma electrodes. The resection
of the lesion is a combination of dissection and traction with rootons, nucleus pulposus forceps and
pituitary forceps. This is to ensure a safe resection. Once the resection is complete, the hemostasis
must be carefully reviewed. With a 300 UBE endoscope, it is possible to obtain a scanning effect that
improves all the visual fields 8,9,10.

Step 6— After the resection is performed, dural closure is a challenge. We do a continuous simple
suture with extracorporeal double knots at the edges of the durotomy. Hemo-clips are another safe
way to do dural closure in the case of a short durotomy (less than 1cm) with or without a dura mater
synthetic patch as needed. We only use the synthetic patch in the case of asymmetrical dural
opening2.

In general, we use the same position and same spinometric patterns and surgical techniques for
all kinds of thoracolumbar tumor, but we will describe ich type of tumor and will give you surgical
tips for your practice through this article.

2.2. lllustrative Case

Schwannoma

We present the case of a 58-year-old female with 2 months of progressive left leg radiculopathy
with a leg VAS 9/10, low back pain, back VAS 7/10, and weakness in both lower limbs, with gait
impossibility, and neurogenic bladder, MRI revealed a L.2-L3 intradural extramedullary lesion that
occupies 80% of the spinal canal (Figure 1), as previously described we plan are surgery with UBE
technique, with a right side approach, with the spinometric landmarks (Figure 2), with minimal
muscular tissue disruption, with bilateral laminotomy of the cephalic and caudal lamina with wider
O-cut with over the top technique and flavectomy with Kerrison’s rongeur and curettes, we do a mid-
line durotomy with a single cut with 11 blade scalpel and wide de incision with Rhoton dissector,
visualize the tumor and perform the dissection with Rhotons and Penfield’s, water dissection
increasing the pump flow and then extract the lesion with pituitary forceps without complications
over the procedure. We perform closure with a 6-0 prolene suture with the previously described
technique. (Figure 3)

2.3. Statistical Analysis

Patient demographics, tumor characteristics, surgical parameters, and clinical outcomes were
stratified by histopathological diagnosis. For continuous variables including age, operative time,
estimated blood loss, and hospital length of stay, means and standard deviations were calculated
when appropriate. Categorical variables such as gender distribution, tumor location, extent of
resection, and symptom presentation were analyzed using frequency distributions.

2.4. Inferential Statistics

Given the sample sizes within each tumor subgroup, exact non-parametric statistical methods
were employed for comparative analyses. The primary measure was the change in leg Visual Analog
Scale (VAS) scores from preoperative to 6-month postoperative follow-up. For within-group
comparisons of preoperative versus postoperative leg VAS scores, the Wilcoxon signed-rank test with
exact p-values was performed with a one-tailed 'greater' alternative hypothesis. For samples with n
= 2, exact probabilities were calculated manually. The sign test was employed as a complementary
non-parametric approach to assess the proportion of patients showing improvement. A clinically
meaningful improvement was defined as a reduction of 22 points on the 10-point VAS scale,
consistent with established minimal clinically important difference (MCID) thresholds for spine pain
assessment. Statistical significance was set at p < 0.05 for all analyses. All statistical analyses were
performed using Python (version 3.9) with SciPy (version 1.7.3) library.
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3. Results

3.1. Patient Demographics and Tumor Characteristics

Between January 2023 and May 2025, eleven patients underwent UBE resection of
thoracolumbar extramedullary spinal tumors at our institution. The cohort comprised 7 women
(63.6%) and 4 men (36.4%) with a mean age of 59.3 + 18.2 years (range: 12-76 years). One pediatric
patient (12 years old) was included in the series.

Tumor distribution by histopathology revealed 5 meningiomas (45.5%), 4 schwannomas (36.4%),
and 2 dermoid cysts (18.2%). All lesions were located within the thoracolumbar spine between T10
and L4 levels. Clinical presentation was dominated by radicular leg pain in 7 patients (63.6%), while
5 patients (45.5%) presented with axial back pain. All patients demonstrated neurological deficits,
including motor weakness, sensory alterations, or both. The mean duration of symptoms prior to
surgical intervention was 4 months (table 1).

Table 1. surgical features. GTR. Global total resection, PR. Partial resection, CSF. Cerebro spinal fluid. Mean
operative time was 168.5 + 24.3 minutes (range: 100-200 minutes). Estimated blood loss averaged 48.1 + 12.7 mL
(range: 30-70 mL).

tumor | Predominant Transoperatory | surgery Hospital
Patient | Age/Sex | location | Symptoms | Resection | bleed (cc time thology | days complications

paraparesis
1 12/m L1-12 and GTR 50 151 1 !
radiculopathy Meningioma
4 76/m Ti0 back pain PR 60 142 Meningioma 2 !
7 45/f T2 back pain GTR 30 100 Meningioma 1 !
radiculopathy .
8 58/f L2413 | and lower PR 100 255 | Meningioma 2 CSF fg:ﬁa'”ed
back pain
9 66/f T back pain GTR 70 192 Meningioma 1 !
5 65/m L1-12 | Radiculopathy GTR 30 185 | Schwannoma 1 !
6 60/F Lz Radiculopathy GTR 50 166 Schwannoma 1 !
Radiculopathy
10 61/f L2 and both legs GTR 50 170 | Schwannoma 1 !
weakness
1 68/f L1-12 back pain GTR 20 156 | Schwannoma 1 !
Right leg .
2 At L3 radiculopathy GTR 20 221 Dermoid cyst 1 !
Radiculopathy
3 70/m L3 and right leg GTR 50 115 | Dermoid cyst 1 !

weakness

3.2. Surgical Outcomes and Complications

All procedures were completed successfully using the UBE technique without conversion to
open surgery. The mean operative time was 168.5 + 24.3 minutes (range: 100-200 minutes) (Figure 4).
Estimated blood loss averaged 48.1 + 12.7 mL (range: 30-70 mL) (Figure 5). The GTR was achieved in
9 cases (81.8%), while 2 patients with meningiomas underwent subtotal resection due to dense dural
adhesions. In these cases, radiofrequency ablation was applied to residual tumor adherent to the
dural surface.

No intraoperative complications occurred during the series. All patients were mobilized within
12 hours postoperatively. The mean hospital stay was 1.5 + 0.7 days (range: 1-3 days). One patient
(9.1%) developed a contained cerebrospinal fluid leak, which was resolved spontaneously within 3
months without requiring surgical intervention.
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Figure 4. Surgery time by pathology, Kruskal-Wallis test p value=1 (Surgery time (min) / pathology).

Intraoperative bleeding by pathology
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Figure 5. Transoperative bleeding by pathology, Kruskal-Wallis test p value=0.179 (Transoperatory bleed (cc) /
pathology).

3.3. Pain and Functional Outcomes

Complete preoperative and postoperative leg VAS data were available for 7 patients (63.6% of
the total cohort). The remaining 4 patients either presented primarily with back pain or had
incomplete VAS documentation. Among patients with complete leg VAS data, the distribution by
tumor type was: 2 meningiomas (28.6%), 3 schwannomas (42.9%), and 2 dermoid cysts (28.6%).

Patients with meningiomas demonstrated substantial improvement in leg pain scores.
Preoperative leg VAS averaged 8.5 + 0.7 points, decreasing to 2.5 + 0.7 points at 6-month follow-up
(mean improvement: 6.0 + 1.4 points). Individual patient responses showed improvements from 8 to
3 points and 9 to 2 points, respectively. Although statistical significance was not achieved due to the
small sample size, the clinical effect was substantial, with both patients exceeding the MCID
threshold by a considerable margin.

The schwannoma cohort exhibited the most robust pain relief outcomes. Mean preoperative leg
VAS was 7.7 + 1.2 points, improving to 1.7 + 1.2 points postoperatively (mean improvement: 6.0 + 2.0
points). Individual patient improvements were 8, 4, and 6 points on the VAS scale, respectively. The
Wilcoxon signed-rank test demonstrated a statistic of 3 with an exact p-value of 0.125. The sign test
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revealed that 3/3 patients (100%) experienced clinically significant improvement (p = 0.125). While
approaching statistical significance, the clinical impact was pronounced across all patients.

Patients with dermoid cysts also demonstrated consistent pain improvement. Preoperative leg
VAS scores averaged 7.5 + 0.7 points, decreasing to 2.0 + 0.0 points at follow-up (mean improvement:
5.5 +0.7 points). Individual improvements were 5 and 6 points, respectively.

3.4. Overall Pain Outcomes

Across all tumor types, 7/7 patients with complete leg VAS data demonstrated improvement in
radicular leg pain. The overall mean improvement was 5.8 + 1.6 points on the 10-point VAS scale. No
patient experienced worsening leg pain scores at 6-month follow-up.

Back pain VAS scores were documented for 4 patients who were presented with predominant
axial symptoms. Mean preoperative back VAS was 8.3 + 1.0 points, improving to 1.5 + 0.6 points
postoperatively (mean improvement: 6.8 + 1.5 points).

Oswestry Disability Index (ODI) scores were recorded for all patients. Preoperatively, all
patients demonstrated moderate to severe disability (21-60% ODI scores). At 6-month follow-up, the
majority achieved minimal disability status (0-20% ODI scores) (Table 2).

Table 2. Comparison of pre- and post-operative pain scales. We place the ODI % (Oswestry Disability Index),
leg VAS and Back VAS and measure pre-op and 6 months after surgery, /= Patient didn’t present with leg or

back pain.
Pre-op Back | Pre-op Post-op Post-op
Patient Pathology Pre-op Leq VAS | VAS QDI Leqg VAS Back VAS | Post-op ODI
1 Meningioma 8 / 28% 3 / 8%
4 Meningioma / 8 30% ! 1 14%
7 Meningioma / 9 44% i 2 16%
8 Meningioma 9 7 58% 2 1 18%
9 Meningioma / 9 48% ! 2 10%
5 Schwannoma 9 / 38% 1 / 10%
6 Schwannoma 7 / 22% 3 / 6%
10 Schwannoma 7 / 26% 1 / 4%
11 Schwannoma / 9 50% ! 2 12%
2 Dermoid cyst 7 / 32% 2 / 12%
3 Dermoid cyst 8 / 22% 2 / 8%

Regarding neurological deficits, all patients demonstrated improvement in motor and sensory
symptoms during the 6-month follow-up period. No patient experienced new or worsened
neurological deficits postoperatively. One patient in the schwannoma group developed transient
postoperative paresthesia in the corresponding dermatome, which resolved spontaneously within 3
months. Comparison of the preoperative and postoperative Oswestry Disability Index % by
Wilcoxon test resulted in a value of p = 0.00098 (Table 3) (Figure 6).
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Table 3. Comparison of preoperative and postoperative Oswestry Disability Index % by Wilcoxon test p value

=0.00098.
Wilcoxon Statistic
Group Domain
p-value
Schwanoma
Dermoid Cyst|[0swestry Disability Index||p = 0.00098
Meningioma
A) B)
oy ODI Change Pre- vs Post-op by Group i ODI Distribution
’ Pathology ’
—— Meningioma
—— Schwannoma
~—— Dermoid cyst
0.8} 0.8
0.6 0.6
a a
) o
0.4+ 0.4
0.2 0.2
08 Prel-op Posé-op 0.0 Pre-o‘p ODI Post-op ODI

Timepoint

Figure 6. Comparison of preoperative and postoperative Oswestry Disability Index % A) ODI intergroup by
Wilcoxon test (p value = 0.00098) B) ODI distribution, distribution of ODI values before (left) and after surgery
(right).

4. Conclusions

We present a case series of 11 thoracolumbar extramedullary tumors solved by UBE technique
with a step-by-step surgical explanation. Not so long ago, this type of tumor was treated with
extensive muscle disruption and alteration of the spine biomechanics, resulting in instability or
chronic low back pain. With the UBE technique, we improve all the possible outcomes for the patient
and all with two lcm incisions. Comparison of the preoperative and postoperative Oswestry
Disability Index % by Wilcoxon test resulted in a value of p = 0.00098. In terms of global total
resection, we achieved an outcome for open and tubular surgery. We recommend surgical experience
of 100 degenerative cases before performing UBE tumor resection surgery to guarantee safety for the
patient. The UBE technique is on develop ground and, as far as our concern in a short period of time,
it will become the standard technique for spinal tumor resection surgery, and we will be pushing the
frontier for unilateral biportal endoscopy spine surgery.
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