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Summary: 12 cases of osteoid osteoma (n:8) and benign osteoblastoma (n:4) of the spine were reviewed at
an average of 3.9 years (range, six months to 10 years) after surgical removal. There were eight boys and four
gitls with an average age at the onset of symptoms of 12.8 years (range, 5 to 18 years). The average delay be-
tween the onset of symptoms and definitive diagnosis was 23 months (range, 12 to 48 months). All patients with
osteoid osteoma of thoracolumbar spine presented with painful scoliosis and one patient with cervical involvement
presented with torticollis. All the lesions were situated in the posterior elements. At follow-up all the patients were
free of pain. Only one patient could not achieve full spinal mobility.

Osteoid osteoma is a benign bone-forming tumor
characterized by Jaffe in 1935. It constitutes 11% of all
benign bone tumors (5). Its reported incidence in the
spine has ranged from zero to 25 per cent, with an av-
erage of about 10 per cent (11, 24). The term "benign
osteoblastoma" was independently proposed by Jaffe
(1956) and Lichtenstein (1956). It is an uncommon tu-
mor that accounts for fewer than 1 per cent of all bone
tumors (9). Howewer, more than 40 per cent of the re-
ported cases have been located in the spine (12).

A scoliosis can arise in response to a painful os-
seous lesion situated unilaterally in the spine or in the
posterior end of the ribs. Benign osteoblastoma and os-
teoid osteoma are the most common causes of scoliosis
provoked by pain 514). Pain provoked scoliosis is not
a common condition. Only several isolated cases have
been published (1, 4, 7, 10, 11, 13, 14, 18). The largest
of these series includes 15 patients (13, 18).

Indeed, osteoid osteoma and osteoblastoma of the
spine are rare. Only a few studies except for some iso-
lated ones have been reported to date (2, 7, 8, 11, 12,
13, 20).

The purpose of this study is to evaluate the clinical
presentation and the results of surgical treatment of 0s-
teoid osteoma and osteoblastoma of the spine.

MATERIALS and METHODS

Twelve patients with osteoid osteoma or osteoblas-
toma of the spine treated surgically have been revie-
wed. There were eight cases of osteoid osteoma and
four of osteoblastoma. Eight patients were boys and fo-
ur girls, with an average age at the onset of symptoms
of 12.8 years (range, 5 to 18 years). The average delay
between the onset of symptoms and diagnosis was 23
months (range, 12 to 48 months). The average age at
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presentation was 14.5 years (range, 6 to 20 years).
Seven ceses involved the lumbar spine, three the sa-
crum, one the thoracic spine, and one the cervical
spine. The posterior elements were involved in all the
cases. The three cases with sacral involvement were
osteoblastomas. Prior to peresentation, two patients
had been treated for lumbago, and four had been treat-
ed for herniated nucleus pulposus. In one of these, rec-
tal examination was also done for a possible coccyco-
dynia. The remaining six patients had not received any
specific diagnoses. The clinical data are summarised in
Table I and II.

Table 1. Osteoid osteoma.

Case | Age at onset|Interval to| Sex |Side] Vertebrg Site
of symptoms| Diagnosis
(years) |(months)

1 11.5 18 F|R L2 |Sup. facet
2 12 24 M| R L2 |Sup. facet
3 14 24 M| L L1 |Pedicle
4 5 12 F|L C3  |Sup. facet
5 10 12 F|L L3 |Inf. facet
6 10 24 M|L L4 |Pedicle
7 14.5 30 M| R L1 |Inf. facet
8 16 48 M| R| Ti1 |Sup.facet

Table 2. Osteoblastoma.

Case | Age at onset|Interval to| Sex|Sid Vertebra Site
of symptoms| Diagnosis
(years) |(months)
1 16 24 M| R S1 Lamina
2 15.5 18 M| R S1 Lamina
3 10.5 18 M| R S1 Lamina
4 18 24 F| R L5 Lamina

The presenting complaint was pain in all the pa-
. . . . . J . .
tients. Pain was persistent in eight, intermittant in one
patient. Three patients had pain only at night. Four of
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the patients with persistent pain stated that their pain
became worse at night. Aspirin either taken prior to or
after presentation provided good symptomatic relief in
all patients. None of the patients showed evidence of
abnormal neurological function on examination.

Mild to modirate spinal stiffness due to paraverte-
bral muscle spasm was noted in 9 patients (75 per
cent). All patients with osteoid osteoma having thorac-
ic or lumbar involvement had scoliosis at the time of
presentation. In all cases the lesion was located on the
concave side of the curve which was average 14.3°
(range, lo to 22°. One case involving the cervical spine
was associated with a torticollis. The only deformity in
patients with osteoblastoma was a slight pelvic obliqui-
ty in one patient (L5 involvement).

In 7 patients the presence and site of the tumor was
determined by plain radiographs and technetium bone
scans. Computerised axial tomography was used in ad-
dition in five patients to confirm the exact site and ex-
tent of the lesion.

The treatment consisted of surgical removal of the
lesions. Stabilization was not necessary. The followup
evaluation consisted of physical and radiographic ex-
amination.

RESULTS

The average followup was 3.9 years with a range
from six months to 10 years. All patient noted dramatic
relief of their pain within several days after the opera-
tion. At followup all the patients were free of pain. All
patients except one had full spinal mobility, Forward
flexion was limited moderately in the patient with oste-
oblastoma in L5. All patients stuted that they had re-
turned to their normal daily activities.

At followup, the scoliosis had completely resolved
in all patients. No recurrence was noted in plain radio-
graphs.

DISCUSSION

This study demonstrates that osteoid osteoma of the
thoracolumbar spine should be suspected in a patient
with painful scoliosis and spinal stiffness. In the pre-
sent study, seven patients with thoracolumbar involve-
ment all had painful scoliosis. A painful torticollis, as
the case in this study, should draw one's attention to a
possible osteoid osteoma of the cervical spine. Scolio-
sis has been demonstrated in more than 50% of the pa-
tients affected with benign ostecblastoma of the tho-
racolumbar spine or ribs (12). None of the cases of
osteoblastoma in the present study had scoliosis. This

may be dua to sacral localization in three cases. Fur-
thermore, the number is small to draw any conclu-
sions.

At routine clinical examination, these atypical and
rare causes of scoliosis are easily neglected. As report-
ed in other studies (7, 8, 11), there was a significant
delay in this study was 23 months. This delay was re-
ported to be 13.7 months and 19 months in Keim and
Reina’s (7) and in Kirwan et al.'s (8) studies, respec-
tively. Six of our patients (50%) had previous misdiag-
noses, and the other 50 per cent had been treated with-
out a spesific diagnosis. In Keim and Reina's study (7)
eight of nine osteoid osteoma cases had previous mis-
diagnoses. 72 per cent of the patients reported by Kir-
wan et al. (8) had consulted three or more specialists.
These figures suggest that the diagnosis of spinal oste-
oid osteoma or osteoblastoma is frequently not sus-
pected. )

The difficulty in making the diagnosis, especially
of osteoid osteoma, could be due to the fact that it may
produce pain before it is roentgenographically detecta-
ble (4, 17). Anothen reason is that the nidus is difficult -
to demonstrate on plain roentgenograms (5, 16, 21,
22). Spinal osteoblastoma may also be difficult to see
on plain radiographs (5), but in contrast to osteoid os-
teoma radiographs are usually sufficient to confirm the
diagnosis. Because of the difficulties with plain radio-
graphs, radionuclide scans and computerised tomogra-
phy have become the most useful and reliable tools for
making the diagnosis (5, 8, 16, 26). Bone scans are
positive and especially useful in recognizing the pres-
ence of the lesion and thus directing radiographic in-
vestigation. An important clue may be the fact that al-
most all the lesions are located at or around the apex of
the curve and on the concave side as seen in our cases
(1, 8, 14). Computerised tomography allows precise
localisation of the nidus and distinguishes the center of
the lesion from the surrounding solerosis and thus, is
most helpful in directing the surgical treatment (5, 8,
16). as a result; it allows less radical and more accurate
surgical excision. Radionuclide scanning in addition to
plain radiographs was used in all of our cases. Compu-
terised tomography was needed in five cases (four os-
teoid osteoma, one osteoblastoma7? More recently we
have used magnetic resonance imaging in some of our
cases not included in this study. Obviously, it has a
definite place in the diagnosis and surgical treatment
of these lesions.

None of our patients had radicular pain, but preop-
erative radiculograms are recommended in cases with
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objective neurologic signs. Despite radicular pain, the
radiculograms may be normal with no evidence of
nerve root compression at operation (7, 8, 11), and in
this situation there is no indication to explore the verte-
bral canal (8).

Osteoid osteoma and osteoblastoma in the spine
have a predilection for the posterior elements (1, 5, 7,
8, 11, 18); the laminae, pedicles, transverse and spi-
nous processes are most frequently involved and the
vertebral body spared. In other words, the majority of
‘these tumors occur in the region of the base of the
transverse process (8). The sites of involvement were
the same in this study. The authqrs believe that sacral
involvement in three of four cases of osteoblastoma
has to be emphasized, because in a review done by
Dias and Prost (2), only five cases of sacral osteoblas-
toma out of sixtyfour were reported between 1935 and
1970.

The natural history of osteoid osteoma remains
controversial. Spontaneous resolution of pain and heal-
ing of the lesions have been reported 515, 25)., al-
though histologic confirmation of the diagnosis has
never been provided in such reports. Sabanas et al (19).
reported that the natural history of spinal osteoid osteo-
ma may be one of spontaneous remission in some cas-
es. Despite this fact, a lesion should be remeved when
it is diagnosed (5, 7, 8). Local removal of reactive bone
without removal of the nidus may decompress the le-
sion and relieve symptoms in some cases (24). Howev-
er, complete extirpation of the nidus is the most pre-
dictable way to cure osteoid osteoma and should be the
goal of surgical intervention. As many as 28% recur-
rence rates have been reported (23). Intralesional re-
section or curettage has the highest, and en bloc resec-
tion the lowest recurrence rate. Complete relief of
symptoms in all patients indicates that we could
achieve complete excision of the lesions. an important
reason for selecting surgical treatment is the fact that
the scoliosis, at first considered secondary to the para-
vertebral muscle spasm can become structural while
waiting for possible and unpredictable spontaneous re-
mission. This is especially important in growing chil-
dren. In the growing child, the age at onset of symp-
toms, the duration of sympoms, the severity of the
scoliosis at the time of operation and the time interval
to skeletal maturity have a direct bearing on whether
the scoliosis will resolve after removal of the painful
stimulus. On the other hand, those patients presenting
around skeletal maturity will undergo complete resolu-
tion of the scoliosis (7, 14, 18). In the present study

there were no persistent scolioses. a possible explana-
tion may be that the preoperative curves were less than
20° except for one case (22°). It should be noted that
in the aforementioned studies, the preoperative curves
which persisted or increased were more than 20° to
30°.

Marginal resection is curative for benign osteoblas-
toma (3). Incisional procedures such as curettage are
associated with a bigh recurrence rate (6), but Marsh et
al. (12) reported a high rate of cure, even if curettage
was incomplete due to the location of the tumor.
irradiation following marginal resection was not used
in any of our patiens, as there are few data in the litera-
ture to document its effect on this tumor. Radiation
therapy is rarely indicated for treatment of benign os-
teoblastoma (5). Although the patient population is
small (n:4), no recurrences indicated that the lesions
were completely resected.

Intraoperative imaging by radiographs or radionu-
clide scanning have been recommonded for precise lo-
calization of osteoid osteoma and osteoblastoma dur-
ing surgery (5). This was not necessary in any of our
patients. Computerized tomography and magnetic res-
onance imaging obviates the use of intraoperative im-
aging in most cases.

Spinal fusion was not performed in our cases. Fu-
sion should be performed only if the spine is rendered
unstable by the surgery (1, 5, 7). The presence of
structural changes in the spine is another indication for
coorection and stabilization (1).

An underlying osteoid osteoma or osteoblastoma of
the spine must be strongly suspected in a patient
presenting with marked spinal stiffness and a painfl
scoliosis in the second decade of life. Plain radio-
graphs of the painful area should be made and espe-
cially the vertebra at the apex of the curve should be
studied carefully. The use of technetium bone scan-
ning and computerized axial tomography ensure accu-
rate diagnosis and precise localization of the lesion.
Patients respond very well when the lesion is excised
completely.
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