
Introduction
Osteoid osteomas are benign, osteoblastic tumors, measuring 
<1.5 cm in size [1, 2], affecting mainly males under 40 years old. 
They are commonly found in the cortices of long bones and 
makeup about 2–3% of all bone tumors and 11% of benign bone 
tumors [3-5]. In the spine, where they occur 10% of the time, 
they are most often seen in the lumbar region, followed by the 
cervical and thoracic regions in the posterior elements [2, 5, 6]. 
When present in the vertebral column, these tumors can induce 
muscle spasms due to pain and inflammation, potentially leading 
to scoliosis [7].
The classic clinical presentation includes nocturnal pain, which 

responds to non-steroidal anti-inflammatory drugs (NSAIDs) 
[8, 9]. Although most osteoid osteomas regress within 5–7 years, 
pain resolution often occurs after about three years of NSAID 
therapy, and enduring such symptoms for that duration may be 
challenging, and long-term NSAID use can lead to complications 
[7, 9]. When NSAID therapy fails, alternative options such as 
radiofrequency ablation, thermal ablation, or surgical resection 
are considered [10]. However, wide block surgical resection, the 
standard of care after failed NSAID therapy, is not without 
disadvantages and carries a significant risk of complications [1, 
2]. Open surgical resection requires lengthy recovery periods 
and involves damage to surrounding soft tissues. Consequently, 
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Introduction: Open surgical resection involves extended recovery and soft-tissue damage, prompting the development and increasing 
adoption of less invasive techniques. While Mast Quadrant tubular retractors have been used in spine fusion and endoscopic procedures, their 
application in minimally invasive tumor resections has not been widely discussed. This report showcases the use of a Mast Quadrant tubular 
retractor for the minimally invasive resection of a lumbar vertebral body osteoid osteoma.
Case Report: A 38-year-old Caucasian man, suffering from six years of lumbar pain and refractory osteoid osteoma, underwent resection using a 
minimally invasive lateral approach with a Mast Quadrant tubular retractor. This came after the failure of less invasive treatment modalities, 
including facet injections and radiofrequency facet ablation.
Conclusion: Vertebral body osteoid osteomas can be resected with no recurrence using a tubular retractor to spare paravertebral muscles and 
the morbidity of open resection, allowing patients an earlier return to work and activity.
Keywords: Osteoid osteoma, minimally invasive, spine, tumor, tubular retractor, lumbar, case report, vertebral body.

Abstract

Learning Point of the Article:
Minimally invasive spinal tumor resection, using a tubular retractor, spares muscles, reduces morbidity, and enables a quicker return to 

work and activities.
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less invasive surgical techniques have been developed.
This report presents the successful management of a patient 
with progressive back pain attributed to a lumbar vertebral body 
osteoid osteoma that was unresponsive to routine treatment, 
including computed tomography (CT) guided radiofrequency 
ablation. The patient was effectively treated through a 
minimally invasive lateral approach and tubular retractor.

Case Report
A 38-year-old Caucasian man presented with a 6-year history of 
persistent lower back pain, most severe in the morning with 
improvement throughout the day. His medical history included 
type 1 diabetes and lumbosacral muscle strain from two motor 
vehicle accidents (MVA). X-rays after both MVAs, six and five 

years before his presentation, showed stable lumbar 
arthropathy, L4-L5 degeneration with disc height loss, and 
no fractures, dislocations, or lesions (Fig. 1 and 2).
He received conservative pain management: NSAIDs, 
rest, heat, ice, transcutaneous electrical nerve stimulation, 
epidural steroid injections, and physical therapy. However, 
after the second MVA, the pain persisted. He trialed 
muscle relaxers and opioids, as well as lumbar facet 
injections targeting L4-L5, and CT-guided radiofrequency 
facet ablation of L2-5. These procedures initially resulted 
in a 75% and 25% reduction in back pain, respectively, but 
the relief was temporary. Subsequent single-photon 
emission CT (SPECT-CT) revealed increased uptake and 
vertebral degeneration at the superior endplate on the left 
side of the L5 vertebral body. CT-scan showing the typical 
feature was considered conclusive for osteoid osteoma 
(Fig. 3 and 4). Two CT-guided biopsies were performed at 
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Figure 1: Initial Anterior-Posterior X-ray of the thoracolumbar spine 
demonstrating a small linear bone density adjacent to the anterior superior 
corner of L5. This was believed to be a developing osteophyte versus a 
limbus vertebra. Known mild degeneration can also be appreciated at L4-L5.

Figure 2: Initial lateral X-ray of the thoracolumbar spine demonstrating a 
small linear bone density adjacent to the anterior superior corner of L5. 
This was believed to be a developing osteophyte versus a limbus vertebra. 
Known mild degeneration can also be appreciated at L4-L5.

Figure 3: Axial technetium 99 m MDP SPEC-CT of the lumbar spine demonstrating 
an abnormality beneath the left side of the superior endplate of the L5 vertebrae.
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1 and 4 months after the scan confirming the diagnosis.
After six years of pain and exhausting non-surgical options, the 
patient was counseled on surgical alternatives, including their 
associated risks and benefits. Following informed consent, a 
partial vertebrectomy was performed, guided by pre-operative 
magnetic resonance imaging (MRI) in addition to the SPECT-

CT (Fig. 5 and 6).
The patient was placed in the right lateral decubitus position. A 
one-inch oblique incision was made over the left flank, down to 
the external oblique fascia, which was divided. Blunt dissection 
through the internal oblique and transverse abdominus 
positioned an expandable tubular retractor anterior to the psoas 
muscle, exposing the L4-L5 vertebral bodies and disc space. 
The lesion was located below the L4-L5 disc space in the 
superior portion of the L5 vertebral body. Using a minimally 
invasive tubular retractor, we accessed the lesion around the 
lower part of the L4-L5 disc space, reaching the superior aspect 
of the L5 vertebral body for resection. The retractor was 
carefully placed and docked on the lateral border of the L4-5 
disc space to target the L5 lesion. Neurologic monitoring 
ensured safety during the procedure. Minimal facet and disc 
degeneration negated the need for spinal fusion. We carefully 
entered the lesion using a high-speed drill, osteotomes, and 
curettes, avoiding injury to the healthy disc. The excised lesion 
was sent for pathology, borders debrided, and the cavity was 
packed with cancellous allograft. The surgical site was closed, 
and the patient was discharged on the same day without 
complications (Fig. 7 and 8).
At the 2-week follow-up, the patient had mild discomfort at the 
surgical site. After 6 weeks, due to the muscle-sparing technique 
and no fusion requirement, he returned to full duty without 
immobilization. By the 3-month post-operative appointment, 
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Figure 5: Pre-operative lateral STIR T1 and axial T1 MRI demonstrating 
the lesion of interest along the anterior superior endplate of the L5 vertebrae.

Figure 4: Anterior-Posterior technetium 99 m MDP SPEC-CT of the 
lumbar spine demonstrating an abnormality beneath the left side of the 
superior endplate of the L5 vertebrae.

Figure 6: Axial T1 MRI demonstrating the lesion of interest along the 
anterior superior endplate of the L5 vertebrae.
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he engaged in regular exercise with minimal pain. During the 
18-month follow-up, he reported sustained pain relief following 
the removal of the lesion.
At the 2-year mark, he developed lower back and left lateral 
thigh pain. A repeat MRI showed worsening disc degeneration, 
but no lesion recurrence (Fig. 9 and 10). Lumbar spondylosis 
was identified as the cause, and he was referred for facet 
injections. The facet injections provided adequate relief, and 
the patient expressed overall satisfaction with the treatment 
outcome.

Discussion
Osteoid osteomas, though benign, can lead to substantial 
symptoms. These lesions arise from excessive osteoblastic 
growth and are primarily found in long bones, and to a lesser 
extent the spine, where they occur 10% of the time and mostly in 
the posterior elements [2,5]. Osteoid osteomas form where 
osteoid is deposited at a faster rate than it can calcify, resulting in 
the formation of a central osteoid nidus. Surrounding this nidus 
is a reactive area of vascular tissue and fibrotic bone with 
increased expression of cyclooxygenase and prostaglandins, 
which contribute to pain and muscle spasms [10, 11].
Osteoid osteomas are initially managed by imaging and biopsy 
to confirm their benign nature and locate them. In this case, 
imaging revealed degenerative changes at L4-L5 and a lytic 
growth on the posterior superior portion of the L5 vertebra, 
making osteoblastoma or aneurysmal cyst less likely. If the 
patient’s pain is well-controlled with NSAIDs and no 
complications arise, monitoring the tumor for growth is a viable 
approach [4]. In cases where vertebral osteoid osteomas lead to 

scoliosis or nerve impingement, or when non-invasive 
approaches prove ineffective, more invasive treatments become 
necessar y [10]. Initially, radiofrequency ablation or 
cryoablation are preferred interventions. However, if ablation 
proves unsuccessful, the lesion is located near the skin or nerve 
or is causing painful scoliosis [5], surgical resection is 
considered the next option. In our case, the patient’s history of 
back pain and the lack of improvement with previous therapies, 
including ablation, led to the indication for surgical resection.
Resecting vertebral osteoid osteomas presents challenges due 
to their proximity to neurovascular structures and the need for 
deep dissection. Traditionally, the preferred method has been 
open en-bloc resection through a posterior approach [10], but 
this can lead to complications like weight-bearing restrictions, 
muscle atrophy, post-operative kyphosis, discomfort, and bone 
weakening, and additional interventions such as bone grafting, 
internal fixations, or post-operative immobilization may be 
required [12-15]. However, the en bloc resection approach has 
fallen out of favor due to higher complication rates. The 
popularity of minimally invasive approaches has increased due 
to their demonstrated lower complication rates [16-18]. For 
our case, we opted for a minimally invasive technique using a 
Mast Quadrant tubular retractor for tumor resection. This 
approach, guided by imaging, offers the advantage of shorter 
recovery time, and causes less tissue damage, as supported by 
recent studies [19, 20]. In addition, the use of the Mast 
Quadrant tubular retractor in the resection of an osteoid 
osteoma endoscopically has been described by Amendola et al. 
[21]
The available evidence on minimally invasive tubular retractors 
for spinal tumor removal is limited, but it indicates that these 
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Figure 7: Intraoperative fluoroscopy demonstrating the use of a minimally 
invasive tubular retractor to dissect the bone lesion while sparing the 
paraspinal muscles.

Figure 8: Intraoperative fluoroscopy demonstrating the excision of the 
vertebral bone lesion.
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systems can offer sufficient exposure while causing minimal 
trauma to paraspinal structures, resulting in favorable patient 
outcomes compared to the open technique [20, 22-24]. 
Particularly in experienced hands, the Mast Quadrant retractor 
can specifically minimize disruption to spinal and paraspinal 
structures, thereby reducing alterations in spinal biomechanics 
[24]. In addition, when employed in minimally invasive 
transforaminal lumbar or cervical interbody fusion [22], the 
Mast Quadrant retractor has shown potential benefits, 
including shorter post-operative recovery times and improved 
muscle relaxation of the multifidus muscle. However, it may 
req u i re  a  l o nger  f l u o ro s co py  t i m e  f o r  su cce s s f u l 
implementation [20].
In our case, we used a minimally invasive lateral approach with 
a retractor to access the L4-L5 vertebral bodies, prioritizing 
paravertebral muscle preservation. The surgery resulted in 
minimal lower back pain and only a slight reduction in range of 
motion, showcasing a notable advantage of this lateral 
minimally invasive approach-minimal approach-related pain. 
Within 2 weeks, the patient regained complete range of 
motion, returned to full work duty in 6 weeks, and resumed 
regular exercise within 3 months. These recovery milestones 
align with projected recovery times reported in the literature 
for minimally invasive approaches using tubular retractors [17, 
19, 22].
Two years have passed since the surgery, and during this 
period, there has been no recurrence of the lesion or pain, 

indicating the efficacy of the resection procedure. The 
diagnostic pathology also confirmed that the lesion was 
adequately removed, and the patient’s pre-operative symptoms 
have not resurfaced. It is worth noting that the patient had a 
known case of disc degeneration at L4-L5, which was partially 
managed with injections, NSAIDs, heating pads, and walking.

Conclusion
This report serves as a compelling demonstration to spine 
surgeons of the successful utilization of a minimally invasive 
lateral approach for tumor resection, which leads to notably 
reduced recovery times and favorable patient outcomes.

Figure 9: 2-year post-operative Axial T2 MRI demonstrating multilevel 
degenerative changes with the resolution of the previously seen STIR 
hyperintensity on the L5 vertebrae.

Figure 10: 2-year post-operative Lateral T2 MRI demonstrating multilevel 
degenerative changes with the resolution of the previously seen STIR 
hyperintensity on the L5 vertebrae.

Clinical Message

This report underscores the success of employing a minimally 
invasive approach, utilizing the Mast Quadrant tubular retractor, for 
spinal tumor resection, offering a compelling alternative to open 
resection. Traditional open surgery entails longer hospital stays, 
greater blood loss, extended recovery periods, and more tissue 
damage. While Mast Quadrant tubular retractors have found utility 
in spinal fusions and endoscopic procedures, their application in 
minimally invasive tumor resection has been relatively unexplored. 
This innovative approach and technique hold significant promise for 
reducing morbidity, hastening recovery, and enhancing patient 
outcomes.
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