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Complete Surgical Excision with Pre-operative Localization of Lesion
Under CT-Guidance of Osteoid Osteoma of the Sacrum - A Case Report
Vivek Bhambhu', Pratik G Patel’, Dhanish Mehendiratta', Samir Dalvie!

Learning Point of the Article:
Sacral osteoid Osteoma removal Should Be Very precise due to the proximity of neural tissue. If in centres where advanced techniques like
intraoperative CT scans are not available then this technique of preoperative CT localisation has a much better way to assist tumor excision in
suchareas.

Abstract

Introduction: Osteoid osteoma is a benign bone tumor. It occurs in epiphyseal and metaphyseal regions of long tubular bones of extremities.
Around 10% of osteoid osteomas present in spine. In the spine, 2% of cases involve sacrum. Here, we present an atypical case of osteoid osteoma
inthe sacrum.

Case Report: A 15-year-old boy presented with complaints of low back pain with a 1-year duration, radiating to the left thigh. MRI and CT-scan
were suggestive of osteoid osteoma at S1-S2. Pre-operative localization of the tumor was done under CT-guidance under local anesthesia with
three spinal localized osteoid osteoma was marked with methylene blue. Dissection of complete osteoid osteoma was done, along with sclerotic
margin and sent for histopathological examination which was conformed osteoid osteoma. Post-operative CT-scan showed complete removal of
osteoid osteoma. At 1-year follow-up, the patient was asymptomatic with no evidence of recurrence.

Conclusions: The CT-guided pre-operative localization of osteoid osteoma of the sacrum is an interesting treatment option. It decreases
operative time with complete and precise excision. It minimizes soft-tissue trauma, and collateral damage allows patients a faster and complete
return tonormal function.
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Introduction spine cases sacrum is affected in 2% cases [4]. Here, we present

Osteoid osteoma is a benign type of bone tumor firstly ~— an atypical case of osteoid osteoma in the sacrum, which is

described by Jaffe in 1935 [1]. It is composed of a central zone
and a peripheral zone. The central zone named nidus is an
atypical bone completely enclosed by the peripheral sclerotic
reaction zone, which is composed of osteoblasts, osteoclasts,
and dilated capillaries [2]. The diameter of osteoid osteoma is
1.5 cm or less. Out of all benign bone tumors, osteoid osteoma
constitutes 10% with a male to female ratio of 2-4:1. They are
very common, between the ages of 10 and 35 [3]. They mostly
occur in long tubular bones of extremities, mostly in the
proximal femur. Around 10% of osteoid osteomas present in the
vertebral column, mainly in the posterior elements, and out of

completely excised with pre-operative localization of lesion
under CT-guidance.

Case Report

A 15-year-old boy presented with complaints of low back pain
with a 1-year duration, radiating to the left thigh, exacerbated
since 3 months. The pain was worse at night, partially relieved
with analgesics. The patient had no previous incidence of
trauma or any relevant family or medical history. On physical
examination, there was no redness or swelling, but there was
tenderness on the left lower gluteal region. The overlying skin
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Figure 1: X-ray lumbosacral spine (a) AP viewand (b) Lateral view
- showing lytic lesion with surrounding sclerosis at S1-S2 level on
theleftside (Arrow).

neuralforamina.

was smooth and non-adherent, with no restriction of spine
movement. SLR was restricted on the left side due to nerve root
irritation and hamstring spasm. The patient had no neurological

deficits.

Laboratory data fall within the reference ranges. X-ray
lumbosacral spine was showing lytic lesion with surrounding
sclerosis at S1-S2 level on the left side (Fig. 1). MRI (Fig. 2a, b)
was suggestive of small around 10.5 9.6 7 mm well-defined
oval-shaped STIR hyperintense lesion with adjacent ill-defined
sclerosis in the left posterolateral (intermediate sacral crest)
part of S1 vertebra adjacent to the left S1 sacral neural foramina
and CT-scan (Fig. 3a, b) was suggestive of osteoid osteoma at
S1-S2lamina[1.0 0.8 1.0cm (AP LR SI)] ontheleftside with
minute mineralization inside the lesion, which was consistent
with the characteristic ring-shaped radiolucency (nidus) found
in osteoid osteoma. Based on these clinical and radiological
findings, a diagnosis of osteoid osteoma of the sacrum was
finally made. Radiofrequency-ablation was not feasible due to
the proximity of the lesion to the neural elements, so pre-
operative CT-guidance localization of lesion and excision was
planned for the treatment.

Surgical technique

Pre-operative localization of the tumor was done under CT-
guidance under local anesthesia. The patient was in a prone
position over the CT (Table. 3 Spinal needles (no. 22) were
used for the localization of the tumor. One needle placed above

Findings:

and the second needle
Feature of note in this examination is small around 10.5 x 9.6 x 7 mm
well-defined oval-shaped STIR hyperintense lesion with adjacent ill-
defined sclerosis in the left postero-lateral (intermediate sacral crest)
pant of §1 vertebra adjacent to the left 51 sacral neural foramina. This
lesion shows enhancement on postcontrast T1 fat sat weighted images.
Significant associated perifocal oedema is seen. No obvious extension

placed below the lesion

of the lesion into the sacral neural foramina or impingement of §1 nerve
root seen. Mo associated soft tissue component or breaching of
adjacent cortex is seen.

Bilateral sacroiliac joints are in normal articular surfaces and marrow signal.
No erosions, mamow replacement or ankylosis is noted. No drainable
collections or abscesses is seen

Other visualized bones are clear.

Visualized muscles are unremarkable.

Sciatic nerves and lumbosacral plexuses are clear
Impression:

Well-defined oval-shaped enhancing lesion with adjacent ill-defined
sclerosis in the left postero-lateral part of S1 vertebra (intermediate
sacral crest) adjacent to the left $1 sacral neural foramina with
associated ill-defined sclerosis as described. The imaging features and
morphology of the lesion favors an osteoid osteoma. Associated
significant perifocal marrow oedema also identified which likely relate to

hyperaemia. Suggest: Correlation with limited CT cuts in this region. Figure 3a: CT-scan - osteoid osteomaat S

Figure 2b: MRIreport (Pre-operative). ms)

Figure 2: (a) MRI STIR image (a and b) — Suggestive of small around 10.5 9.6 7 mm well-
defined oval-shaped STIR hyperintense lesion with adjacent ill-defined sclerosis in the left
posterolateral (intermediate sacral crest) part of S1 vertebra adjacent to the left S1 sacral of- methylene blue dye was
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1-S2lamina[1.0 0.8 1.0cm (AP
LR SI)] on the left side with minute mineralization inside the lesion

under CT-guidance after
the infiltration of the
sacral region from local
anesthesia (LOX 2%).
The third and last needle
placed subperiosteally
over the lesion (Fig. 4).
After confirmation of the
position of needles, 0.1 cc

injected through the
central needle. All needles were cut flush to the skin and left in
situ. Sterile dressing was applied; the patient was shifted to
operation-theater.

In OT, the patient was in a prone position under general
anesthesia. Dissection was done along the needles marking, 2-
inch skinincision (Fig. 5) was taken, fasciaand muscle dissected
out in the line of skin incision using unipolar cautery and
needles removed along with dissection. Now localized the
osteoid osteoma which was well marked with methylene blue
earlier through the central subperiosteal needle. Dissection of
complete osteoid osteoma was done, along with sclerotic
margin with use of Misonix ultrasonic cutter and microscope.
Tissue sent for histopathological examination. The closure was
doneinlayers with absorbable suture applied for the skin.

Results

The operation time was 2 h. No surgery-related complications
(neurological and infections) were observed. There was no
measurable intraoperative blood loss. After surgery, left side
gluteal and thigh region pain disappeared. The patient was
mobilizing well from 1st post-operative day. The patient only
complained of mild surgical pain which was earlier managed
with iv agents and later on with oral analgesic agents. The post-
operative dressingwas done on 2nd day, the wound was healthy.

A post-operative CT scan showed complete excision of the
lesion (Fig. 6a, b). Histopathological analysis of the biopsy
specimens confirmed the diagnosis of osteoid osteoma.
Osteoid lined with plump osteoblasts and vascularized
connective tissue was found. The patient was
g discharged on 3rd post-operative day with
oral analgesics SOS for surgical site pain.

Awell-defined lytic lesion is seen in the left lateral lamina at S2 level (more towards left S1-
52 level). It measures about 1.0 x 0.8 x 1.0 cm (AP x LR x Sl) in size. There is mild
expansion of bene in this region, with marked attenuation of the inner bony cortex margin.
Subtle tiny hyperdense foci are seen within it.

Patchy surrounding ill-defined diffuse sclerosis is noted in the bone. Due to slight
expansion, the inner margin of the lamina is seen to protrude into the sacral spinal canal.

The surrounding soft tissue and the left-sided adjacent nerve has been evaluated on the
outside MRI

Conclusion:

A well-defined rounded lytic lesion is seen in the left ral element at $1-52
level, with patchy surrounding ill-defined diffuse bony scleresis. Imaging features
suggests possibility of an ostecid osteoma and needs further workup and follow-up.

Figure 3b: CT report (Pre-operative)
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Figure 4: (CT scan) - One needle placed above, a second needle placed below the lesion, third,
and last needle placed subperiosteally over the lesion under CT-guidance after infiltration of the
sacral region from local anesthesia (LOX 2%).

First, follow-up was done 2 weeks after surgery on an OPD
basis. The dressing was removed, the wound was healed
completely. On clinical examination up to 1-year follow-up, the
patient was completely asymptomatic without any complaint of
pain.

Discussion

Osteoid osteoma involving the sacrum is extremely rare, and it
has also been reported that the diagnosis can be delayed
compared with other more common skeletal sites [S]. Plain X-
ray, CT, and MRI can be used in determining the exact
localization, characterization, other accompanied findings like
the close proximity of tumor on the adjacent neural tissues [6].
CT is the best imaging modality to show the presence of a low-
attenuation nidus, thelesion's characteristic finding [ 7].

For conservative management of osteoid osteoma, side effects
of prolonged medication and the lack of histological diagnosis
are stilla major concern [8]. Hence, surgery is often favored [9].
In addition to conventional open excision, pre-operative CT-
guided localization of lesion with minimally invasive surgery,
percutaneous excision with large-bore hollow needles and
drills, radiofrequency ablation, cryotreatment, ethanol
injection, or laser photocoagulation has been used to treat
osteoid osteoma [10], [11]. Complete removal or destruction
of the nidus is necessary to obtain a successful outcome
irrespective of the method of surgery. However, finding the
exact location of the nidus is a challenge during operation. In
conventional open excision, precise localization of the nidus
using a fluoroscope is difficult due to extensive sclerosis around

(Arrow).

Figure S: 2-inch skin incision.

| the nidus. That leads to excessive removal
~ of bone around the tumor, leads to
~ jeopardize bone strength, and causes
fractures. Several methods, including
~ nuclear scanning, tetracycline
| fluorescence, tomography, MRI, or CT,
have been used toimprove the accuracy of
localization [12], [13]. Because CT
provides a more precise location of the
nidus, treating osteoid osteoma with CT-
guidance gained popularity in the 1990s [14]. The location of
the nidus is demonstrated by CT scan; therefore, nidus removal
is possible without sacrificing too much cortical bone and
without causing damage to the surrounding uninvolved and
important tissues like neurovascular tissues. Cortical defects
greatly weaken the bone, especially in torsional stress. It has
been shown that small cortical defects with alengthless than the
diameter of the bone can decrease bone strength up to 60 %
[15]. For a larger cortical defect with a length exceeding the
bone diameter, the bone strength is decreased by as much as 90
%[15].

In our case, radiofrequency ablation was impossible to apply
because the lesion is in direct proximity to the neural tissue.
Hence, for this type case, the patient treated with CT-guided
pre-operative localization with mini-incision surgery had a
smaller bone defect with less chance of damage to
neurovascular structure than those treated with conventional
open excision without pre-operative localization. The surgical
time was shorter for CT-guided pre-operative localization
minimal invasive surgery [16]. This is probably due to a clear
demonstration of the position of the nidus by CT scan, which
lessens the intraoperative time needed to look for the lesion.
The rate of recurrence of osteoid osteoma is reported to range
from 0% to 25% [17]. The recurrence rate seems lower for the
CT-guided group. Without using radiofrequency or
photocoagulation, pre-operative CT-guide localization with
minimally invasive surgery is more cost-effective than
percutaneous procedures using this equipment. Like all types of
percutaneous destruction (either by radiofrequency
coagulation or laser coagulation), the major drawback of the
mini-incision surgery in this study is the difficulty in confirming

A limited CT scan of the sacrum has been performed.

Recent excision of osteoid osteoma of the left sacral ala is noted. Current study has been
compared to the preoperative CT scan dated 20/07/2017.

The previously seen lytic lesion in the posterior elements of the sacrum and the 52
level is no longer visualised. A laminectomy defect is identified at this location. Note
is made of peripheral sclerosis.

lil-defined adjacent fat stranding, tiny air pockets and a drainage catheter are identified in
situ consistent with the postoperative status.

Note is made of acute angulation of the sacral coccygeal junction with anterior angulation
of the coccyx. No other significant abnormality detected..

Figure 6b: CT report (Post-operative).
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total excision during the operation. Minimally invasive
procedures with pre-operative CT-guided localization of lesion
[16] directly result in shorter hospitalization, shorter
rehabilitation periods, and decreased overall costs.

Conclusions

The CT-guidance pre-operative localization of osteoid osteoma
of sacrum an interesting option for the treatment of these
diseases in difficult areas of the lower spine. It decreases
operative time with complete and precise excision, minimizing
soft-tissue trauma and collateral damage allows patients a faster
and complete return to normal function. To the best of our
knowledge, this is the first report of sacral spine tumor removal
using this approach.
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