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Objective: The purpose of this study was to assess the outcomes of wide resection for sacral osteoblastoma (OB).

ABSTRACT

Materials and Methods: A review of our database revealed 6 cases of OB located in the sacrum. Localized pain in lesions that did not fully
resolve although medical treatment was observed in all 6 cases. Surgical treatment consisted wide resection. The average time between
diagnosis and surgery was 30 (24-36) months, and the average age at surgery was 14 (8-20) years.

Results: Postoperatively, the mean follow-up period was 74.3 months (24-110). At final followup, we did not encounter any complications,
recurrence, spinal instability,and neural damage were not observed as a result of the removal of lesions in the sacrum area. The preoperative
mean Visual Analog Scale score was 8 before treatment and 0 at the final follow-up.

Conclusion: Wide resection is a safe and effective treatment option for patients with sacral osteoblastoma.
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INTRODUCTION

MATERIALS AND METHODS

Osteoblastoma (OB)isarare benign primarybone tumorwith less
sclerotic borders and no reactive perilesional bone formation. It
grows slowly and is larger than 20 mm®#. 0B is commonly seen
in adolescents under the age of 20©. OB is clinically divided
into two types: conventional OB and aggressive OB (in older
patients). Pain is the first clinical symptom. Pain is caused by
the excessive production of prostaglandins. Moreover, OB is less

responsive to non-steroidal anti-inflammatory drugs (NSAID)®
10)

OB is seen more common in men. It is mostly located in the
spine (30-50%), especially in the posterior elements (pedicle
and lamina). But it can also develop from the vertebral body.
It is less likely to be seen in the sacrum than in other spinal
segments®12, Due to the rarity of OB in the sacrum, there
are few studies in the literature regarding its treatment®!3-19),
Thus, this study aims to evaluate the clinical success of wide
resection for OB located in the sacrum.

This single-center retrospective study was carried out at the
University of Health Sciences Turkey, istanbul Training and
Research Hospital in accordance with the Declaration of
Helsinki guidelines (approval number: 66, date: 06.09.2024).
An opt-out form, available on the hospital’s website, was used
to obtain informed consent. All participants received thorough
information and gave their informed consent. Furthermore,
all patients in this study provided informed consent prior to
inclusion.

All patients were presented with pain in the lumbosacral and
sacrococcygeal regions. Concurrently, one patient had pain
localized at the S2-S3 level, another patient had pain localized
at the S3-S4 level and 4 patients had pain localized at the
S4 level. Patients preoperative and postoperative pain were
evaluated with Visual Analogue Scale (VAS). All patients had no
neurologic deficit, and their complaints were partially reduced
with the use of NSAIDs. Local tenderness in the complaint area
was present in 100% of the patients.
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To define the lesions and prepare for preoperative planning,
all patients were examined with pelvic and positron emission
tomography (PET) computed tomography (CT) and magnetic
resonance imaging (MRI) which were identified using the
hospital’s Picture Archiving and Communication System. A
hundred percent of the lesions were larger than 2 cm. The
patients went under the procedure of biopsy with the guide
of the C-arm fluoroscopy and biopsy sample material was
obtained. The samples were investigated in the pathology
department, confirming the OB diagnosis. With the confirmed
pathological diagnosis and correlated clinical evaluation,
patients were staged as stage IlIA and IIB according to the
Enneking classification (Table 1).

Patients with no neurological deficits & no functional joint
range of motion limitation and with the OB diagnosis confirmed
by pathological assessment were included in our study. There
was no strict exclusion criteria applied due to the rarity of OB
in the sacrum.

All patients in this study also were thoroughly informed prior
to surgical intervention and gave their informed consent.
Under general anesthesia, with appropriate prepping and
sterile draping on prone positioning, the posterior approach
midline incision was used to expose both sides of the sacrum.
Distally based V-shaped incision was made in the lumbosacral
fascia, iliac crest was aimed and incision had ended when this
landmark is reached. To achieve exposure the posterior aspect
of the sacrum, subperiosteal elevation of the lumbosacral
musculature was performed by releasing the multifidus
distally and elevating it as a flap. Afterwards, OB lesion was
widely resected within the proper resection margin area. The
operation was concluded after gentle repositioning and repair
of the erector spinae muscles and closure of the subcutaneous
tissues and skin in layers. Dissected material was sent to
pathology department for further confirmation. All patients
that underwent wide resection through the posterior approach
were without preoperative embolization. The interval between
diagnosis and operation was approximately 30 months.

RESULTS

Between 2013 and 2020, wide resection was performed on 6
patients with Enneking classification stage 2 OB in the sacrum.
The sample size of the study is total of 5 patients included;

while 5 were male (83.3%), 1 was female (16.6%) and the mean
age was 14 (8-20) years. The localized lesions in the patients
were at the S2-S3 level in one patient,at the S3-S4 level in one
patient, at the S4 level in 2 patients, and at the S4-S5 level in
2 patients.

The masses of all patients that were removed by wide resection
using a posterior approach were confirmed OB diagnosis, with
preoperative biopsy sample material and postoperative resected
tissue material via pathology department. Reconstruction was
not applied or required to any patient. There was no excessive
bleeding during surgery in any of the procedures, further no
significant hemogram abnormalities observed amongst all
the patients during surgical follow-up. No postoperative
complications were observed in any patient. Moreover, no
recurrences occurred in any of the patients during follow-up.
After the wide resection procedure, the patient’s pain complaints
were evaluated with VAS. Between the comparison of ratings
preoperative and postoperative, mean average of preoperative
ratings were recorded as 8 and mean average of postoperative
ratings were recorded as 0. The patients were not evaluated only
according to their pain complaints in their clinical evaluation.
Preoperatively,no functional joint range of motion limitation or
no neurological deficits were observed in any of the patients.
Postoperatively, there were no changes in their functional
joint range of motion or neurological evaluation. Moreover,
according to the clinical assessment of patients preoperatively
and postoperatively using American Spinal Injury Association
impairment scale, all the patients can be graded as E (sensation
and motor function are graded as normal in all segments).

DISCUSSION

OB was first described as giant osteoid osteoma (00) in 19549,
Lichtenstein®” and Jaffe® defined OB as a separate clinical
and morphological diagnosis from OO. Tumors with a diameter
of <1 cm were classified as 0O, while those with a diameter
of 22 cm were classified as OB. Other criteria for diagnosing
tumors between 1 cm and 2 cm included the relevant bone,
site, presence of nidus, and presence of peripheral sclerosis.
Compared to OO, radiographic features of OB are variable and
non-specific, but they typically indicate a benign process. The
lesion is typically oval or round, expandable, well-defined, and
radiolucent. The central part can be completely lytic, but there

Table 1. Enneking staging for malignant musculoskeletal tumors; based on surgical grade, local extent,and presence or absence

of metastasis

Enneking staging for malignant musculoskeletal tumors

Stage Grade Site Metastasis

IA Low (G1) Intracompartmental (T1) No metastasis (MO)

IB Low (G1) Extracompartmental (T2) No metastasis (MO)

I1A High (G2) Intracompartmental (T1) No metastasis (MO)

11B High (G2) Extracompartmental (T2) No metastasis (MO)

I Any (G) Any(T) Regional or distant metastasis (M1)
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is usually some focal calcification. Furthermore, OB exhibits
a distinct pain pattern, lacks reactive bone formation, and is
larger®19, OB is a slow-growing benign primary bone tumor
made up of well-vascularized connective tissue that produces
active osteoid and primitive woven bone®.

In some of the cases, OB can break the cortical bone and
can be aggressive, and differential diagnosis of these cases
may be more difficult than low-grade osteosarcoma®®?, The
diagnosis required for treatment is dependent on symptoms,
imaging, and pathology®@?. MRI has a limited role in spinal OBs
due to the potential for misleading images caused by adjacent
inflammatory changes. The visual boundary between bone
and soft tissues is less defined, leading to misdiagnosis of
aggressive or malignant lesions®. For the diagnosis of spinal
OB, imaging examinations such as radiography, CT,MRI,and PET
have different value, non of them have specificity?®. Therefore,
combining CT, MRI and PET may be beneficial to optimize
preoperative diagnosis and care of patients with OBs?.
A preliminary diagnosis of OB was made clinically in our 6
cases. The diameter of the masses in all cases was larger than 2
cm. Biopsies were taken from the lesions. ALl pathology results
were confirmed as OB. OB has no specific clinical presentation
and the primary complaint is progressive pain, which largely
depends on location and size. The tumor may enlarge and
appear as a palpable mass with associated tenderness and
swelling. Neurological symptoms may also be present in the
spinal areas®t?9 The complaints of our patients were pain in the
lumbosacral and sacrococcygeal regions. Patients occasionally
had complaints of nocturnal pain. Preoperatively, there were
no neurological deficits in the patients. All patients stated that
their pain was partially relieved when using NSAIDs. None of
the patients had a palpable mass on physical examination.
Treatment options for OB include intralesional surgery,
wide resection, radiofrequency ablation (RFA), radiotherapy,
chemotherapy, and surgical intervention with radiotherapy or
chemotherapy®*142627) Radiotherapy and chemotherapy can be
used as the main treatment or as an adjunct treatment method
to surgery. Radiotherapy has been suggested for the treatment
of OB in the sacrum, which is difficult to resect completely and
carries a risk of complications®>29. However, debate continues
as to whether it reduces recurrence or not. Radiotherapy has
not been shown to improve local control to prevent recurrence
after inadequate removal of OB. The disadvantages involve
local side effects and the potential for leading to radio-induced
sarcomas?628),

RFA may be preferred, especially in small lesions and in safe
locations. RFA-treated spinal OB cases have been reported in
the literature, but there are very few studies and several cases
yet?:2932) |n RFA application, the minimum safe distance from
the bone cortex around the tumor is 2 mm; however, more
than 1 mm distance is needed for safety in case of proximity
with cerebrospinal fluid and the lesion®®. Thermal damage to
the spinal cord and peripheral nerves is a risk that should be
considered prior to RFA since more than 45 °C heating shown
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to be cytotoxic®. The temperature during intervention RFA
decreases significantly only beyond the 1 cm distance from the
active tip, as the study shows mean maximum temperatures
of 69.1°, 51.3°, and 42.5 °C for 1-mm lamella; 59.2°, 46.5°,
and 41.1 °C for 3-mm lamella; and 50.6°, 44.8°, and 40.0 °C
for 5-mm lamella were measured 0, 5,and 10 mm, respectively,
from the periosteum®4., All in all, due to the risk of thermal
damage to adjacent neurovascular tissues RFA has limited
spinal application rate.

In the study of Rehnitz et al.®Y, there were 2 OBs. One sacral
lesion was located in the anterior left sacral ala, directly
adjacent to the sacral nerve plexus. They recommend what
they consider RFA as the treatment of choice for OB including
spinal®. One sacral lesion was found in the anterior left sacral
ala, right next to the sacral nerve plexus. They suggest RFA as
the preferred treatment for OB, such as spinal. Wang et al.®?
also suggest that RFA can be considered as a safe and effective
treatment for spinal S2 OB (3 cases). Arrigoni et al.?” issued
a set of 11 patients with OB of the spine who received RFA
and achieved total relief in all cases. In another study, Beyer
et al.®? found the technical success rate to be 90.0% and the
recurrence rate to be 44.4% after RFA treatment in 10 patients
with spinal OB (2 cases in the sacrum)®?,

Considering the success of RFA appliance in some of the
studies, the gold standard treatment for OB remains still as
surgery. What should be considered in the surgical treatment
of OB? First, the tumor should be completely removed, second,
the sacral nerve and cauda equina should be preserved®.
Primary benign spine tumours can be categorized by the
Enneking system. Stage 2 and 3 lesions generally require
treatment®>. OB lesions can be evaluated as active OB lesions
(Enneking stage 2, S2), and aggressive OB lesions (Enneking
stage 3, 3, S3)©3), Intralesional surgery is recommended for
grade 2 lesions.

Wide resection is suggested for grade 3 lesions, more serious
tumors, or lesions based in areas where a potential local
recurrence could prove difficult to treat®?'*, Boriani et al.©
also recommended spinal S2 OB lesions intralesional curettage
and S3 OB lesions block resection as treatment. Because S3-
level lesions are aggressive and have a higher recurrence rate®.
Zoccali et al.?Y nine out of eleven cases required intralesional
surgery; wide resection was performed in the other 2 cases. No
local recurrence was confirmed at 88 months of follow-up®Y.
Intralesional curettage and incomplete resection can lead
to recurrence. Ruggieri et al."9 performed a high number of
intralesional for sacral OB’s. The recurrence rate was relatively
high. They said that inadequate intralesional surgery was
associated with a higher rate of local recurrence (40%, 2 local
recurrences in 5 cases). Wide resection theoretically minimizes
recurrence compared to intralesional resection. However, wide
resection can increase the risk of morbidity, especially for
lesions proximal to S3. Wide resection of the lesion can often
lead to spinal instability and the spine cord or nerve root is as
often at risk of damage. The risk of local recurrence in lesions
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found in the sacrum is higher than in other areas because of
complex anatomy and the existence of sacral roots®,

All things considered, treatment options for OB shows variety
3638 For low stage or locally invasive lesions in Enneking
classification, surgeons or clinics choice of treatment
methodology seems to differ®>!*19, Due to rarity of the sacral
OB, there is no clear consensus on the use of which treatment
modality or their combinations®*43¢, However, for high grade
lesions such as stage 3,wide resection treatmentis the treatment
modality of choice®”. Keeping in mind that, treatment aim of
OB is complete resection and avoidance of recurrence while
preserving adjacent neurovascular tissues, preference of wide
resection surgery should be considered in lower stage lesions
for better postoperative prognosis®®. Therefore, in our study,
cases that were classified as stage 2 according to the Enneking
classification were treated with wide resection surgery to avoid
the risk of recurrence. We did not encounter any complications,
recurrence, spinal instability or neural damage as a result of the
removal of lesions in the sacrum area.

Study Limitations

Our study’s major limitations include a retrospective design
and a small number of cases.

CONCLUSION

Sacral OBs are rarely encountered. In our series, wide resection
was successful in all of the patients. We recommend wide
resection surgery in treatment of sacral OB.
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