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Background: To evaluate the feasibility of awake transforaminal endoscopic surgery in the management of
symptomatic spinal metastases.

Methods: Transforaminal endoscopic spine procedures were performed by 1 surgeon in 325 patients
over a period of 4 years from 2014 to 2018. Four of these patients suffered from radicular pain secondary
to nerve compression from metastatic spine disease and are the basis of our analysis. Data was evaluated
retrospectively in these patients with a minimum follow up of 1 year.

Results: All 4 patients treated with transforaminal endoscopic spine surgery for decompression of their
metastatic spine disease had successful resolution of their symptoms without any perioperative complications
and only brief recovery periods required.

Conclusions: Awake endoscopic surgery for the treatment of symptomatic metastatic spine disease is an

effective outpatient surgical option for the treatment of patients suffering from radicular pain due to nerve

compression from metastatic spine disease.
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Introduction

Approximately 1.7 million people develop cancer
annually (1) and 5-10% of affected patients will develop
symptomatic vertebral metastases (2,3), making the spine one
the most common locations of disease spread. In fact, spinal
regions are the most common osseous location of metastatic
lesions (4) with studies demonstrating evidence of spinal
metastases in 30-90% of patients who died of cancer (5)
Most lesions spread to the thoracic spine representing 70%
of cases, while 20% spread to the lumbar spine and 10% to
the cervical spine (3,6,7). Spinal metastases present variably (8)
but symptoms of axial bone pain and back pain are present in
85-95% of cases and can be caused by periosteal stretching,
mechanical instability, or nerve root compression (5,9).
Nerve root compression caused by metastatic lesions can also
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lead to disabling radicular pain as well as sensory or motor
deficits in the corresponding myotomal and dermatomal
distributions. These symptoms are often debilitating and
can adversely impact quality of life, physical function, and
psychosocial performance in cancer patients.

Despite its severity, recent medical advances in cancer
treatment have significantly lengthened life expectancies
in patients with spinal metastatic disease (4). Although
not curative, surgical interventions can play a vital role
in the overall management of cancer patients harboring
spinal lesions by significantly improving quality of life
and helping maintain functional independence. Goals of
surgical treatment include preserving neurologic function,
pain relief, removal of tumor mass, and spinal stabilization
(5,8). However, cancer-associated comorbidities may
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preclude, or significantly increase, the perioperative
risk associated with invasive open surgical interventions
traditionally utilized to manage spinal metastatic disease.
Furthermore, patients with end-stage disease may not want
to endure the longer recovery period associated with these
invasive procedures. Given the increased risks and longer
recovery times associated with open procedures, combined
with the realization that surgical intervention is typically
palliative, minimally invasive spinal techniques have been
increasingly evaluated in patients with spinal metastases.
Minimally invasive interventions have been shown to have
decreased complication rates, perioperative morbidity,
blood loss, postoperative pain, duration of stay, length
of hospitalization, and overall healthcare costs (10-19).
Additionally, minimally invasive techniques allow patients
to initiate radiation therapy and rehabilitation earlier.
Endoscopic spine surgery is a minimally invasive technique
that has been utilized in many degenerative spinal disorders
but has not been well studied in patients with metastatic
disease. We describe our experience and technique in 3
patients undergoing awake endoscopic transforaminal
surgery for treatment of symptomatic spinal metastases.

Methods

This study is a retrospective chart review of 325 patients
operated on by 1 surgeon between 2014 and 2018 with a
minimum follow-up of one year. The study received ethics
approval (approved by the Lifespan IRB #1194051-1.) The
focus of this study is on the feasibility of offering awake
transforaminal endoscopic spine surgery in patients with
metastatic spine disease. We identified 3 patients in this
cohort who suffered from neurologic symptoms related to
their metastatic spine lesions and underwent endoscopic
procedures.

Operative procedure

For the endoscopic (Joimax® TESSYS) spine procedures,
the patient was positioned in the prone position on a Wilson
frame with flexed hips and knees. The procedure was done
under local anesthesia (1% lidocaine with epinephrine)
and intravenous sedation; the level of anesthetic was
titrated, so the patient was able to communicate with the
surgeon throughout the procedure. Percutaneous entry
was established through the skin between 5 and 12 cm
lateral to the midline. Using intermittent fluoroscopic
guidance, alternating between lateral and anterior-posterior
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(AP) view, a 15 cm 18-guage needle was advanced and
placed at the superior endplate of the inferior vertebral
body through Kambin’s triangle, between the exiting and
traversing nerves. An AP fluoroscopic view was used to
confirm the needle was at the medial border of the pedicle
of the inferior vertebral body. A 6 mm incision was made
over the needle, and a K-wire was placed in the needle, the
needle removed, and sequential dilators placed over the
K-wire. Sequential reamers were used to enlarge the neural
foramen by removing the ventral aspect of the superior
articulating process of the inferior vertebral body. At this
point the beveled cannula tubular dilator was placed over
the sequential dilators, the dilators removed, and the 7 mm
outer diameter Joimax® rigid working channel endoscope
channel was inserted through the tubular retractor. Under
endoscopic visualization, endoscopic graspers were used
to biopsy and debulk tumor and endoscopic drills and
Kerrison rongeurs were used to remove bone and ligament
to successfully decompress affected nerve roots.

Results
Case 1

The patient is a 16-year-old female who originally
presented with a larger T5-6 ventral epidural tumor. It
was resected completely through a costotransversectomy
approach. Initial pathologic diagnosis was only malignant
tumor and it was treated with radiation when it started to
recur one year later. Figure 14 shows the T2-T8 “string of
grapes” appearing tumor in the ventral epidural space. The
patient complained of severe left thoracic radicular pain in
a T6 distribution. Figure 14,B show the large compressive
ventral epidural tumor behind the T6 vertebral body.
Figure 1C,D,E,F show the AP fluoroscopic images to access
the ventral epidural tumor through the T5-6 foramen.
Figure 1G,H,I are photographs of the surgery (G) and
endoscopic camera views from the tumor resection (H,I).
The patient underwent a successful outpatient awake tumor
biopsy and partial resection with immediate resolution of
her thoracic radicular pain. Pathological analysis confirmed
an Ewing’s-like tumor. She subsequently underwent
chemotherapy and expired 2 years after her endoscopic
surgery with brain and spine metastases.

Case 2

The patient is a 75-year-old female with stage IV non-
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Figure 1 Metastatic Ewing’s-like carcinoma. (A) Sagittal T1-weighted MRI with contrast shows the large ventral T6 enhancing epidural
tumor; (B) axial T1-weighted MRI with contrast shows the large T6 ventral epidural spine tumor; (C) AP fluoroscopic image showing needle
access to the foramen with an 18-gauge 15 c¢m spinal needle; (D) AP fluoroscopic image showing the crown reamer removing the ventral
portion of the superior articulating process of T6 to allow access to the foramen with the tubular retractor; (E) AP fluoroscopic image shows
the beveled tubular retractor in the foramen and the ball probe medial to the pedicle wall; (F) AP fluoroscopic view shows the semi-bendable
grasper resecting the tumor; (G) intraoperative photograph of surgeon performing the endoscopic procedure; (H) endoscopic camera view
of endoscopic ball probe dissecting capsule of tumor; (I) endoscopic camera view of semi-bendable grasper resecting the tumor.

AP, anterior-posterior; MRI, magnetic resonance imaging.
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Figure 2 Stage IV non-small cell lung carcinoma. (A) Sagittal T'1-weighted MRI with contrast shows retropulsed endplate of S1 vertebral

body (arrow) compressing foramen; (B) axial-T1-weighted MRI with contrast shows the tumor invasion in the body and pedicle (arrow)

of the sacrum; (C) lateral fluoroscopic image of the beveled tubular retractor in the left L5-S1 foramen; (D) AP fluoroscopic image of the

beveled tubular retractor in the left L5-S1 foramen. AP, anterior-posterior; MRI, magnetic resonance imaging.

small cell lung carcinoma, squamous histology of the lung
with metastasis to scalp, spine, and lymph nodes. She had
progressive radicular pain despite radiation to a metastatic
lesion in her sacrum. Even though she was on long acting
opioids for her pain, she required hospital admission to
control the pain in her left leg. Figure 24,B show her MRI
and Figure 2C,D show the approach to her endoscopic
tumor biopsy, resection and decompression of her left L5-
S1 foramen. The surgery was done as an outpatient, and
the patient survives 2 years after her endoscopic surgery
without recurrence of her left leg pain.

Case 3

The patient is 76-year-old male with metastatic prostate
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cancer treated with multiple palliative radiation courses.
He presents with MRI evidence of disease progression
(Figure 3A4) including metastatic disease throughout the
thoracic, lumbar, sacral spine as well as bilateral iliac
bones. He suffered from severe right L5 radiculopathy
and foot drop despite comprehensive interventional pain
management. His MRI demonstrated a right L5 vertebral
endplate fracture extending into the L4-5 foramen
(Figure 3B,C). Figure 3D,E,F show fluoroscopic images
detailing the endoscopic approach to treating the fracture
and Figure 3G,H show the endoscopic camera views of the
tumor resection (G) and decompression of the L5 nerve
root (H). He had significant improvement in his neurologic
symptoms following his endoscopic procedure and was able
to walk without an assistive device. He remained symptom

7 Spine Surg 2020;6(2):372-382 | http://dx.doi.org/10.21037/jss.2019.10.14



376 Telfeian et al. Endoscopic spine surgery and metastases

Figure 3 Metastatic prostate cancer. (A) Sagittal T1-weighted MRI with contrast shows the metastatic disease in the lumbar spine and the
L5 compression fracture; (B) sagittal T'1-weighted MRI with contrast (left foraminal view) shows the fractured left corner of the L5 vertebral
body (arrow) in the left L4-5 foramen; (C) axial T'1-weighted MRI with contrast shows the enhancing L5 vertebral body and stenosis; (D)
lateral fluoroscopic image shows the beveled tubular retractor in the left L4-5 foramen; (E) AP fluoroscopic image shows the beveled tubular
retract in the left L4-5 foramen; (F) AP fluoroscopic image shows the beveled tubular retractor in the left L4-5 foramen and the ball probe
medial to the left L5 pedicle; (G) endoscopic camera view of the endoscopic grasper removing the body (the tumor was soft, and it could be
resected without drilling); (H) endoscopic camera view of the decompressed L5 traversing nerve root. AP, anterior-posterior; MRI, magnetic

resonance imaging.
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Figure 4 Metastatic prostate cancer. (A) Sagittal T1-weighted MRI with contrast shows the metastatic disease and the left lumbar 3—4

foraminal compression secondary to tumor and disc in the foramen (arrow); (B) lateral fluoroscopic image shows the beveled tubular

retractor in the left L3-4 foramen; (C) AP fluoroscopic image shows the beveled tubular retract in the left L3-4 foramen with the

radiofrequency probe shown reaching medial to the left L4-pedicle. AP, anterior-posterior; MRI, magnetic resonance imaging.

free at his 1 year follow up.

Case 4

The patient is an 85-year-old male with metastatic prostate
cancer treated with a prostatectomy, radiation, and
chemotherapy. He presents with MRI evidence of metastatic
disease to the spine and suffers from a severe left lumbar
3—4 radiculopathy despite interventional pain management.
Figure 44 is a sagittal MR image that demonstrates the L3-4
foraminal compression secondary to the prostate metastasis.
Figure 4B,C show fluoroscopic images that demonstrate the
approach to the foraminal decompression. The patient had
dramatic relief of his radicular symptoms after surgery and
remained symptom free for his 1 year follow up.

Discussion

Recent advances in treatment have increased life expectancy
for many different cancers, necessitating a reevaluation
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of surgical management strategies utilized for spinal
metastases. Minimally invasive procedures, with fewer
perioperative risks and quicker recovery times, present
an attractive option for reducing symptom burden in
cancer patients with vertebral involvement. In addition,
cancer patients with poor prognoses often find the long
recovery times required following invasive open surgery
unpalatable (4). The shorter recovery period following
minimally invasive procedures is often more desirable in
patients with end-stage disease and short life expectancy.
Despite a variety of prognostic scoring systems, selecting
patients with spinal metastases who would benefit from
surgical intervention remains one of the most difficult
aspects of cancer therapy. A number of schemata have been
presented to guide management in this patient population.
Tokuhashi et a/. developed a system to assess the prognosis
of metastatic spinal tumors based on general medical
condition, the number of extraspinal bone metastases, the
number of metastases in the vertebral body, metastases to
the major internal organs, the primary site of the cancer, and
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the severity of spinal cord compression. They found each of
these factors correlated with prognosis (20,21). Sioutos er a/.
developed a survival prediction tool based on the anatomic
site of primary carcinoma, preoperative neurologic deficit,
extent of disease, number of vertebral bodies involved,
tumor location, and age (22). Tomita et /. proposed a
scoring system based on only three factors including grade
of malignancy, visceral metastases, and bone metastases (23).
van der Linden et a/. used the Karnofsky performance
score, primary tumor site, and presence/absence of visceral
metastases as the basis of their scoring system (24). The
Bauer scoring system uses metastatic load, site of primary
tumor, and presence of pathologic fracture (25). In 2008,
Leithner et al. attempted an external comparison of these
prognostic scoring systems, finding the Bauer and modified
Bauer scores were practicable and highly predictive
when compared to other systems. However, the authors
acknowledge that no one prognostic score should be rigidly
adhered to when deciding on a treatment plan (26,27). The
“NOMS?” framework, developed in 2013, takes into account
the neurologic, oncologic, mechanical, and systemic factors
of the patient’s disease to guide decision making. Each
of these categories has its own sub-scoring system that
takes into account the need for multidisciplinary care and
allows for dynamic integration of multi-modal treatment
options (28). Of note, regardless of the scoring system
utilized, the most important prognostic indicator for
surgery is the initial functional status (8,29). The large
number of prognostic scoring systems and wide range of
included variables demonstrate a clear need for external
validation and meta-analysis to increase ease and accuracy
when making surgical treatment choices.

Despite the abundance of variables used in predicting
the prognosis from vertebral metastases, the majority of
guidelines recommend that patients with life expectancies
less than 3 months be treated non-surgically due to risks of
perioperative morbidity (4,27,30). To assess if minimally
invasive techniques could reduce this morbidity, Pennington
et al. performed an analysis of nine studies between 2006~
2018 directly comparing minimally invasive surgery with
open surgery for the management of spinal metastases.
These cases were a mix of retrospective case series, case
control studies, and prospective case series. They found
that minimally invasive surgery resulted in significantly less
blood loss, shorter operative times, shorter hospital stays,
and lower complication rates with similar rates of neurologic
improvement and pain relief when compared to traditional
open surgery (30). These findings were consistent with
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other studies that have demonstrated lower associated soft
tissue damage (31,32), lower post-operative infection rates
(33-37), lower post-operative pain, and shorter lengths of
stay (38) from minimally invasive procedures while offering
similar functional results to conventional surgery (31,39-42).
While there is an abundance of evidence in favor of
minimally invasive surgery, it is currently mostly low quality
and the efficacy of these techniques compared to open,
more invasive surgery must continue to be evaluated (30).
However, overall minimally invasive techniques appear
to be more desirable in end -stage patients with short life
expectancies who have debilitating pain or neurologic
symptoms.

A number of minimally invasive techniques have
been described for use in the setting of symptomatic
spinal metastases with the goal of tumor resection, spinal
decompression, or spinal stabilization. A common thread
between all of these minimally invasive procedures is that
that they use smaller incisions and cause less muscle damage.
The most frequently used minimally invasive techniques
utilize tubular retractors to access affected spine regions so
that biopsy, decompression or placement of instrumentation
can be completed or placing spinal instrumentation through
a percutaneous route. Posterolateral corpectomy, in which a
minimally invasive approach is used to remove up to 80% of
an afflicted vertebral body, has been validated as a safe and
effective treatment for tumor removal by multiple studies
(42-47), though these studies are all limited by small sample
size. Zairi et al. prospectively evaluated ten patients with
metastasis to the thoracolumbar spine and neurological
compromise who underwent minimally invasive
transpedicular vertebrectomy and spinal cord decompression
through a tubular expandable retractor. They reported
no complications and concluded that minimally invasive
decompression of spine metastasis is a safe and effective
palliative option (48). Vertebral stabilization can be achieved
in patients with instability secondary to metastatic tumor
involvement by percutaneous placement of pedicle screws,
which involves placing unipedicular or bipedicular cannula
into fractured vertebral bodies and injecting a quick setting
polymethylmethacrylate cement to stabilize the vertebral
body. While there are some reports of cement extravasation
outside the vertebral body, this technique has demonstrated
safety, efficacy, and cost-effectiveness (3,49). Balloon
kyphoplasty is performed by drilling bilateral channels into
a fractured vertebral body and placing inflatable balloon
tamps inside. The balloons are then slowly inflated to
improve the kyphotic angle, creating a cavity in the center
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of the vertebral body that is then filled with cement. This
technique has been found to improve disability scores,
increase quality of life, and decrease analgesic use compared
to conservative treatment (50). The Kiva Treatment System
consists of a flexible implant that provides mechanical
support for the vertebral body and acts as a vessel to contain
and direct flow of cement, all done with an implantation
technique that allows for more consistent results than
percutaneous vertebroplasty or balloon kyphoplasty. This
procedure has been demonstrated to be safe and effective by
Korovessis et al. and the KAST trial (49,51). Furthermore,
radiofrequency ablation can be used for percutaneous,
localized destruction of unresectable spinal metastatic tissue
while sparing surrounding healthy tissue (3). Goetz et al.
demonstrated significant reduction of pain and reduced
opioid use with radiofrequency ablation (52) and Thanos
et al. showed significant reductions in pain and analgesic
use (53). Continuing the trend of multi-disciplinary
minimally invasive approaches to cancer care, external
beam radiation in conjunction with the aforementioned
percutaneous procedures is now an option (54) including
intraoperative radiotherapy during balloon kyphoplasty (55).

Endoscopic techniques have been increasingly utilized
in a variety of degenerative spinal disorders but have rarely
been described in patients with metastatic disease. The lack
of need for general anesthesia, low associated complication
rates, and short recovery times make endoscopic treatment
of metastatic spine tumors an alluring option. Gao et al.
described a case utilizing a percutaneous transforaminal
endoscopic lumbar approach for palliative decompression
of a 71-year-old woman with a symptomatic L3 vertebral
body colon metastasis. The patient achieved prompt and
permanent pain relief without complications until expiring 6
months after surgery (56). Tsai er al. reported the use of an
interlaminar endoscopic approach for nerve decompression
in an 80-year-old man with a hepatocellular metastatic
lesion in the sacrum. Their patient had near complete
resolution of his severe radicular pain and regained the
ability to ambulate (57). Mclain described the use of an
endoscope to assist in visualization of the spinal cord
during the final stages of corpectomy completed in patients
with metastatic spinal tumors (58). Our case series further
supports the alternative use of percutaneous endoscopic
procedures in the management of symptomatic spinal
metastases.

As surgical management options for symptomatic
spinal metastases advance, the goal should be to develop
techniques that continue to reduce perioperative
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complications, promote quick recovery times, and
effectively treat neurologic symptoms caused by tumor
involvement. In our limited series, we have demonstrated
the feasibility of minimally invasive awake transforaminal
endoscopic surgery for treatment of radicular pain caused
by nerve compression from metastatic spinal tumors. This
also alleviates the need for hardware placement or cement
injection, potentially reducing complication rates. As our
patient population is small, continued evaluation of the
efficacy of awake, endoscopic transforaminal surgery is
required, including comparisons of success rates and risk
profiles compared to other minimally invasive techniques.
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