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PAIN IN OSTEOID OSTEOMA: HISTOLOGICAL FACTS
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Six cases of osteoid osteoma were studied histologically using the
Gross technigque. When the nidus is located centrally, it is reached by
amyelinic fibers accompanying the vessel branches or as independent
fibers. The pain is generally considered to reflect changes in vessel
pressure and it could also be due to direct irritation of the nerve fibers
included in or near the calcification focus,
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Since the first descriptions of osteoid
osteoma (Jaffe 1935), pain has been
noted as its most significant symptom.
Nevertheless, painless osteoid osteoma
does exist (Jaffe & Lichtenstein 1940,
Sevitt & Horn 1954), particularly in
children (De Wet 1967),

Sherman (1947), using the silver tech-
nique, tried to prove the existence of
axons in the interior of the osteoid
osteoma in the “nidus”. Chandler & Kael
(1950) found perivascular sympathetic
nerve fibers in the compact trabeculae
on the periphery of the nidus to be the
cause of vasculomotor alterations but
not to be transmitters of pain. Golding
(1954) believed the pain to be of vascular
origin due to intraosseous hypertension
in the sclerotic bone.

Catto & Cairns (personal communica-
tion quoted by Byers 1968) were able to
detect axons in the “nidus” using the
Bielschovski technique. Sherman &
McFarland (1965), in their histological
study of 21 osteoid osteomas, found clear
evidence of nerve fibers, which they in-
terpreted as belonging to the autonomous

nervous system, in 15 of the cases. These
fibers would be capable of transmitting
changes in intraosseous pressure.

In order to confirm these findings and
to search for new information we have
studied all available osteoid osteomas
using suitable histological techniques.

MATERIAL AND METHODS

Between 1970 and 1975, 14 osteoid osteomas and
one osteoblastoma were treated in the Ortho-
pedic Department of the Faculty of Medicine,
Valencia.

The ages of the patients varied from 5 to 47
years old, being mainly between 5 and 15; eight
were males and six females. The localizations
of the tumors were: five in the femur, five in
the tibia, two in the phalanx of the hand, one in
the second metatarsal and one in the clavicle, The
osteoblastoma was located in the 6th rib on the
left side in a 16-year-old girl.

Local and regional pain existed in all cases;
in six cases it was relieved by aspirin, The time
period from the first symptom to the histo-
logical diagnosis ranged between 3 months and
4 years. The average period was 8 months,

The tumor was surgically removed in 13 of
the cases. A single case was treated by “curet-
tage”. All cases were completely healed without
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Figure 1 A. Cross section of an osteoid osteoma
in which the vascular channels penetrate the
periosieum perpendicularly towards the “nidus”.
The arrow indicates the amyelinic fibers in one
of these channels.

any complications, the pain vanishing alto-
gether, The last six cases were examined with
suitable silver techniques to demonstrate neuro-
fibrils.

Cross sections 2-3 mm thick were fixed in a
neutral solution of 10 per cent formaldehyde
for a period of 7 to 14 days and decalcification
with 7.5 per cent EDTA was carried out for 20
to 30 days. Complete decalcification was not
considered necessary. Sections 12 , thick were
cut after freezing, then washed to remove the
EDTA. They were placed in a neutral solution of
10 per cent formaldehyde for 2-4 days before
dyeing with the Gross technique according to
Ramon Y Cajal & Castro (1972).

RESULTS

The sections showed a perfect picture of
osteoid cells and their canaliculi; the
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ground substance and cellular nucleus
were dyed a pale ochre color and the
nerve fibers were dyed an intense black
as were the calcium mass and granules
that were later removed during the de-
calcification process.

Some cases showed bundles of amy-
elinic fibers, penetrating perpendicularly
along the vessel spaces from the peri-
osleum and through the reactive sclerotic
cortex (Figure 1). The number of nerve
fibers varied, but in all cases it was pos-
sible to find 5-10 amyelinic fiber bundles
in the neighborhood of the vessels
(Figure 2) branching off and going

through the marrow spaces of the newly
formed bone (Figure 3).
In the nidus, among osteoblasts and
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Figure 1B. A detail of the previous figure
showing the dense grouping of amyelinic fibers
near the vessels.



Figure 2 A. Osteoblastoma of the rib. There is an
osteogenic reaction on the periphery with ob-
vious amyelinic fibers going through the marrow
spaces.

calcified osteoid we could identify a great
number of isolated amyelinic fibrils and
attached to them typical Schwann cells
{Figure 2 A). It was not possible to iden-
tify nervous structures in the completely
calcified nidus.

DISCUSSION

It is possible to detect innervation of
benign osteogenic tumors (osteoid osteo-
ma and ostecblastoma) with careful fixa-
tion techniques and decalcification and
specific silver dyeing techniques of the
Bielschovski type (Schulman & Dorfman
1970, Byers 1968).

The origin of the mnerve fibrils de-
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scribed possibly depends on their local-
ization. If the nidus is located centrally,
it is reached by fibril branches penetrat-
ing the bone with the nutrient artery
and accompanying the vessel branches
(paravascular fibrils) or spreading into
the bone marrow as independent fibers.
When the “nidus” is near the cortex or
under the periosteum, the innervation
comes from the fibrils following the
haversian perivascular spaces and from
the extraosseous periostic fibers, as ob-
served in three or four of our cases and
according to Schulman & Dorfman (1970).

The etiology of this obvious innerva-
tion is unknown. Its distribution is simi-
lar to that of the glomus tumor.

The pain associated with osteoid osteo-
ma is generally explained as due to

Figure 2B. An isolated amyelinic fiber going
through marrow spaces.



PAIN IN OSTEOID OSTEOMA

“nidus”
in the
fibrovascular tissue near the calcification focus.

Figure 3 A, Osteoid osteoma. In the
several amyelinic fibers are included

changes in the vessel pressure being reg-
istered by the abundant innervation
present (Golding 1954, Sherman &
McFarland 1965). Another explanation
would be direct irritation of the nerve
fibers included in or near the calcifica-
tion focus.
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