
Periosteal Variety of Sacral Osteoid Osteoma Encroaching into 
the Spinal Canal – Treatment with a Tubular Retractor System: 

Case Report

Background: Osteoid osteomas are benign primary bone tumors with a predilection for posterior elements of the spinal column. 
Complete surgical excision through a traditional open approach is the treatment of choice for patients not responding to non-
steroidal anti-inflammatory medications and patients with contraindications for nidus ablation. The study aims to highlight an 
alternative minimally invasive technique for complete surgical excision of osteoid osteoma encroaching into the spinal canal.
Methods: We report a case of 22 years-old obese male suffering from left S1 radiculopathy and night pain. Magnetic resonance 
imaging and computed tomography (CT)-scan of the lumbosacral region revealed a benign bony lesion of size 13  mm × 11 mm × 8 
mm encroaching from S1 lamina into the spinal canal and compressing left S1 root. Peri-lesional bony sclerosis and soft tissue 
edema were absent. In view of obesity and a small size of the lesion, it was decided to remove the lesion with a tubular retractor 
system under general anesthesia. Complete resection of the lesion was carried out sparing the L5-S1 facet, with a minimally invasive 
approach.
Results: Patient had complete symptomatic improvement after the surgery. Histopathology showed interconnected trabeculae of 
woven bone matrix rimmed by osteoclasts consistent with the diagnosis of osteoid osteoma. Post-operative CT scan showed that 
the nidus was removed completely and important structures such as facet, pedicle, and midline posterior ligament complex were 
preserved. The patient resumed his daily activities and remained symptoms-free at the end of 6 months of follow-up.
Conclusion: Minimally invasive surgery using a tubular retractor system can be safe and effective alternative to traditional open 
surgery for excision of osteoid osteoma from the posterior elements. Faster recovery, minimal tissue damage, and early return to 
work are added advantages for an obese patient undergoing minimally invasive total surgical excision.
Keywords: Benign bone tumors, Sacral spine, Osteoid osteoma, Periosteal osteoid osteoma, Minimally invasive spine surgery, 
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Introduction
Osteoid osteomas (OO) are benign primary tumors of long 
bones with an incidence of 10–25% in the vertebral column [1, 
2, 3]. Posterior elements are commonly involved (68–100%) 
with pars interarticularis as the most common site followed by 
lamina and pedicles [1]. The most common region involved is 
the lumbar spine (34–60%) followed by the cervical spine, 

thoracic spine, and least commonly involved is the sacrum [1, 
2, 3]. OO is commonly seen in the second and third decade of 
life with a male preponderance [3]. The most common 
presentation is pain that is worse at night and relieved with non-
steroidal anti-inflammatory drugs (NSAIDs) [4, 5]. Patient 
can also present with a radiculopathy, painful scoliosis, and 
rarely neurological deficit [4, 5]. Histologically OO is 
characterized by immature woven bone and a vascularized 
stroma [2]. The treatment options include surgical excision, 
drilling , radiofrequency ablation, cryoablation, laser 
photocoagulation, and conservative treatment with NSAIDs 
[6, 7, 8, 9, 10, 11, 12, 13]. Surgical excision can be done by 
traditional open technique or by minimally invasive techniques 
[14, 15, 16].
Minimally invasive spine surgical (MISS) techniques have 
gained wide popularity over the past two decades and are 
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commonly used for degenerative and traumatic pathologies 
[17, 18]. Lately, MISS have been found to be feasible for the 
excision of small primary bone tumors, extradural and 
intradural tumors [14, 17, 18]. These techniques have given 
comparable outcomes to that of open surgery, but with 
advantages of less tissue damage, minimal blood loss, and 
shorter hospital stay [15, 17, 18, 19].
We report a case of OO of S1 lamina that was encroaching into 
the spinal canal and compressing on the S1 nerve root. As nidus 
ablation was contraindicated, the tumor was completely 
excised with a minimally invasive technique.

Materials and Methods
A 22-year-old obese male student presented with a history of 
worsening back pain for the past 6 months. His back pain 
typically aggravated at night and got relieved with non-
steroidal anti-inflammatory drugs. For the past 3 months he 
also developed left lower limb radiculopathy with pain along S1 
dermatomal distribution. The radiculopathy was associated 
with paraesthesia but no sphincter dysfunction was observed. 
There were no constitutional symptoms and the past history 
was not relevant except for frequent mechanical lower 
backaches. On examination, there was a severe limitation of 
spinal flexion movement due to pain. However, there was no 

paraspinal muscle spasm or spinal tenderness. Examination of 
root tension signs revealed a positive straight leg raise test at an 
angle of 45° and a positive Lasegue’s test. Neurological 
examination was normal. Conventional radiographs did not 
show any abnormality other than mild reduction in the disc 
space at L5-S1. Magnetic resonance imaging (MRI) scan 
showed a benign lesion in the S1 lamina encroaching into the 
spinal canal and compressing the left S1 nerve roots (Fig. 1). 
The lesion was hypointense on T1 and T2 weighted images. 
There was no perilesional bony sclerosis or soft tissue edema 
around the lesion. Computed tomography (CT) showed an 
osseous lesion on the undersurface of the S1 lamina measuring 
13 mm × 11 mm × 8 mm in size (Fig. 2). A presumed diagnosis 
of osteoid osteoma was made based on the clinical features and 
radiological findings. The other differentials that were ruled 
out after clinic-radiological evaluation were osteoblastoma 
(due to size <1.5 cm), periosteal chondroma (very rare 
occurrence), aneurysmal bone cyst (no cyst formation), and 
sequestrated calcified disc [20].
We decided to perform total excision of the lesion with a 
microendoscopic tubular retractor system. Under general 
anesthesia, patient was placed in a prone position on horizontal 
bolsters. After routine painting and draping, a longitudinal skin 
incision of size 2.5 cms was made 1.5 cms to the left from the 
midline at the level of the L5-S1 joint. After fasciotomy, 
fluoroscopy-guided docking of serial dilators was carried out 
on the upper edge of S1 lamina in order to bluntly split the 
paraspinal muscles (Fig. 3). A 22 mm expandable tube (Metrix, 
Medtronic Sofamor Danek, Memphis, TN, USA) was used for 
the surgery and the flanges of the tube that can be expanded to 
30 mm were centered on the S1 lamina. Final positioning was 
confirmed with fluoroscopy. Under microscopic visualization, 
L5-S1 left laminoforaminotomy and flavectomy done to 
identify the S1 root and the dural sac. Care was taken to avoid 
L5-S1 facet joint violation. The bony roof of the S1 foramen 
was removed with a burr along the S1 nerve root. This formed 
the lateral limit of resection of the lamina. The base of the S1 
spinous process was burred and a 2-mm Kerrison rounger was 
used to separate the medial edge of the lamina from the base of 
the spinous process. Based on preoperative CT measurements, 
the inferior edge of the resection was determined to be about 2 
cms below the superior edge of the lamina. A cut portion of 
sterile plastic scale was placed on the lamina and visualized 
under the microscope to determine accurately the inferior edge 
of resection. The resection was complete, the mass was 
detached from all four sides and removed through the tube 
(Fig. 3). Around 2–3 mm of additional laminar bone was 
removed with Kerrison in order to ensure no residual or 
marginal tumor was left behind. The inflamed S1 nerve root 
was completely free at the end of the resection. The lesion 
resected was sent for histopathological confirmation.
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Figure 1: Pre-operative magnetic resonance imaging showing benign tumor attached to S1 
lamina and encroaching into the spinal canal in parasagittal T2W image (a) and T1W image (b). 
Compression on the left S1 nerve root is seen in axial T2W image (c) and T1W image (d).

Figure 2: Pre-operative computed tomography scan showing benign bone lesion without any 
periosteal reaction in sagittal (a), coronal (b), and axial (c) sections.

Figure 3: Sequential dilatation through tubes (a) showing 7 centimeters depth of S1 lamina from 
the dermis. Primary surgical wound (b) after tubular retractor assisted excision of osteoid 
osteoma. The excised tumor mass (c) is seen attached to removed S1 laminar fragment.
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Results
The surgical duration was 120 min and the blood loss was 50 
mL. Immediately after surgery, S1 radicular pain reduced 
significantly. Patient was able to walk on the same day evening 
and was discharged the next day. Mild postoperative back pain 
got better over the next 5–7 days. No surgery-related 
complications were observed. A post-operative CT scan 
showed that the lesion was excised completely and the left L5-
S1 joint remained intact (Fig. 4). Histopathology confirmed 
complete excision and showed interconnected trabeculae of 
woven bone rimmed with osteoclasts and separated by a 
fibrovascular stroma. Patient resumed full activities after 7 days 
and remained asymptomatic at the end of 6 months of follow-
up.

Discussion
OO is difficult to visualize on plain radiographs and hence are 
frequently misdiagnosed or diagnosed late in up to 54% of 
patients [4, 11]. OOs are often confused with inflammatory 
synovitis, idiopathic scoliosis, tuberculosis, and spondylolysis 
[11]. The classical findings on MRI include perilesional bony 
sclerosis and soft tissue edema around the nidus [21]. 
However, it is worthwhile to note that the periosteal reaction or 
sclerosis surrounding the lesion is typical of the cortical variety 
of osteoid osteoma while it may be absent in medullary and 
periosteal (juxtacortical) varieties of spinal OO as observed in 
our case [6]. Hence a thin-slice CT-scan is considered the 
investigation of choice and the presence of a nidus is 
considered the gold standard for identification of osteoid 
osteoma [6, 22]. Osteoblastoma is another large primary 
benign bone tumor that shows similar histological 
characteristics as that of osteoid osteoma. The only distinction 
between the two is the size of the tumor. When the maximum 
diameter of tumor is <1.5 cms it is labeled as osteoid osteoma 
while lesions more than 1.5 cms are considered osteoblastomas 
[23].
The treatment options for osteoid osteoma of the spine include 
medical  management ,  radiof requenc y ablat ion or 
cryoablation, and intralesional/enbloc total excision [6, 8, 13]. 
Medical management is reserved only for patients unwilling to 
undergo any intervention due to the fact that osteoid osteoma 
takes 2–5 years to regress and the patient may be subjected to 
severe pain and prolonged use of NSAIDs during the treatment 

tenure [9, 24]. Radiofrequency ablation is a safe and effective 
minimally invasive alternative for the treatment of OO with a 
success rate of 76–100% and a concomitant biopsy can also be 
obtained [8]. The most adverse complication of the technique 
is injury to adjacent neurovascular structures. Although 
epidural insufflation of air and neuromonitoring can help to 
avoid neural injury, it is advisable to perform ablation only 
when there is more than 1 mm of CSF signal between the lesion 
and the neural structure [8]. Alternatively, an intact cortical 
bony layer between the lesion and neural tissue is required [8]. 
Both the conditions were not fulfilled in our case hence 
radiofrequenc y ablation was not considered. Laser 
photocoagulation is a cost-effective alternative that has several 
advantages over radiofrequency ablation. It can be performed 
through a smaller needle and is feasible even in patients with 
pacemakers, stimulators, and metallic structures. However, 
passive insulation, air cooling, and thermal monitoring are 
required when the distance between neural structure and nidus 
is less than 8–10 mm or there is the absence of thick cortical 
layer between the two [12]. Cryoablation is another minimal 
invasive modality for the treatment of OO with minimal post-
procedural pain and provides visual control during the 
procedure but high cost and lack of the safe distance between 
the probe and the neural tissue precluded its use in the current 
case [13]. Thus when nidus ablation is contraindicated surgical 
resection remains the mainstay of OOs. According to Enneking 
staging of benign tumors, OO is latent or locally active tumor 
and can be treated by drilling, intralesional piecemeal 
resection, or marginal excision [11]. The lesion should be 
identified with a fluoroscopy-guided landmarks or a CT-based 
navigation. Once identified, complete removal of the nidus 
without causing damage to adjacent uninvolved tissues (facets, 
pedicles) is the goal of OO surgery. The success rate varies from 
80% to 98% with recurrence rate reported in the range of 2–5% 
and instability or fusion reported in the range of 20–50% 
between different studies [1, 2]. Despite favorable results of 
open techniques, it requires wide stripping of paraspinal 
muscles and a wide laminectomy. This can translate into 
significant blood loss, corset immobilization, prolonged 
hospitalization, and slow return to normal activities of daily 
living [17, 18]. Hence, MISS techniques using tubular retractor 
system and endoscopes are increasingly used to overcome the 
approach-related issues [14, 16, 18].
The advantages of the MISS technique were particularly 
relevant for our patient due to obesity, young age, and location 
of tumor. In an obese patient, open surgery requires wider 
exposure, more soft tissue dissection, and tissue damage. Thus 
MISS technique would give better perioperative results 
compared to equivocal open surgery. In our case report, the 
proximity of the lesion to the S1 nerve root precluded the use of 
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Figure 4: Postoperative computed tomography scan showing complete excision of benign bone 
lesion in sagittal (a), coronal (b), and axial (c) sections.
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radiofrequency, laser photocoagulation, or cryoablation (Fig. 
1). We preferred to use the tubes as tubular retractor systems 
have been traditionally used for the excision of benign tumors 
of the spine [14, 17, 18]. Since the size of tumor was about 
2/3rd of the diameter of the tube it can be excised enbloc using 
a 22 mm expandable tube (Medtronics). Moreover, the 
posterior location of the tumor in the lamina was favorable for 
excision of the lesion and non-fusion surgery.
Limitation of MISS techniques must be considered before 
planning a tumor excision. Orientation difficulties, incorrect 
positioning, and risk of incomplete resection are some of the 
commonly faced technical challenges [18]. Preoperative CT-
based planning is absolutely essential and an intra-operative 
navigation if available can help overcome the potential problem 
of incomplete resection. It is important to note that these MISS 
techniques are better avoided in cases with suspected 
malignancy and highly vascular tumors (risk of hemorrhage). 
Along with these considerations, the learning curve and 
surgeon’s expertise should be factored before considering the 
MISS technique for tumor excision.

Conclusion
Our case report demonstrates that minimally invasive surgery 
using a tubular retractor system can be safe and effectively 
alternative to traditional open surgery for excision of osteoid 
osteoma from the posterior elements. Faster recovery, minimal 
tissue damage, and early return to work are advantages relevant 
for an obese patient undergoing primary tumor excision. Case 
series or long-term perspective studies are required to further 
determine the feasibility of total resection in different locations 
of the spine, recurrence rate, and maintenance of spinal 
stability.

Clinical Relevance
OO occurring in posterior elements of the spine are frequently 
misdiagnosed. Thin slice CT-scan is the investigation of choice 
for the diagnosis of osteoid osteoma. Few select cases of osteoid 
osteoma can be excised with a minimal invasive tubular 
retractor system.
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