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ABSTRACT

Herein, we report clinical, radiological, and follow-up results of
seven cases of extraordinary located osteochondromas and highlight
the importance of rare and unusual properties of unusual locations
of osteochondromas. Seven patients with extraordinary located
osteochondromas were treated in our institution (Antalya Memorial
Hospital) between the period of February 2009 and March 2014 were
reported. The patients were classified according to the localization,
symptomatology, and the presence of neurovascular involvement or
organ compression. The results were discussed with the existing
literature data. Five of our patients had unusual symptomatology.
Surgical excision was performed on six of seven patients. One patient
was followed with scheduled outpatient visits alone. Our clinical follow-
up results were good to excellent. In our case series, one patient with
clavicular involvement had impaired shoulder mechanic which resulted
in painful shoulder, while another with pubic ramus involvement had
obstructive urination symptoms and dysuria. One patient with scapular
involvement had snapping scapula symptoms, while two patients with
fibular head involvement had peroneal nerve compression and tibial
nerve compression symptoms in each. One patient with ischial ramus
involvement had sciatica, whereas another with first rib involvement
had radiological evidences for subclavian artery compression due to
osteochondroma without any symptom. Based our experience, the
flat bones which are usually ossified by intramembranous type of
ossification during the fetal period (including the scapula, ilium, pubic
ramus, ischium ramus, ribs and clavicle) are much less commonly
affected and often have unusual symptoms. The osteochondromas
originating from the fibular head may seem innocent to an orthopedic
surgeon. However, an orthopedic surgeon should be alert to tibiofibular
synostosis and nerve compression in this patient population.
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Amagc: Bu yazida, sira dig1 yerlesimli osteokondromlu yedi
olgunun klinik, radyolojik ve takip sonuglari bildirildi ve bu sira
dis1yerlesimli osteokondromlarin nadir ve sira disi 0zelliklerinin
onemi vurgulandi. Subat 2009 - Mart 2014 tarihleri arasinda
klinigimizde (Antalya Memorial Hastanesi) tedavi edilen sira
dis1 yerlesimli yedi osteokondromlu hasta bildirildi. Hastalar
yerlesim yerlerine, bulgularina ve norovaskiuler tutulum veya
organ basisit varligina gore siniflandirildi. Sonuglar, mevcut
literatur verileri esliginde tartisildi. Hastalarimizin besinde
sira dig1 semptomatoloji vardi. Yedi hastanin altisina cerrahi
eksizyon yapildi. Bir hasta yalnizca planli poliklinik viziti ile
takip edildi. Klinik sonuglarimiz iyi ila miikemmeldi. Olgu
serimizde, klavikula tutulumlu bir hastada omuz mekaniginin
bozulmasina bagli omuz agrisi; pubik tutulumlu bir digerinde
tikal1 idrar yolu bulgular: ve dizuri vardi. Skapula tutulumlu bir
hastada yalanci kanat skapula semptomlari; fibula basi tutulumlu
iki hastanin birinde peroneal sinir sikigsmasi ve digerinde tibial
sinir sikigmas1 semptomlar1 vardi. Iskiyal ramus tutulumlu bir
hastada siyatalji; kaburga tutulumlu bir digerinde ise herhangi
bir semptom olmaksizin osteokondroma bagli subklavyen arter
basisinin radyolojik bulgular1 vardi. Deneyimlerimize gore,
fetal donemde genellikle intramembranoz tipi kemiklesme
yoluyla olusan yass1 kemikler (skapula, iliyum, pubik ramus,
iskiyum ramus, kaburgalar ve klavikula dahil olmak tuzere)
nadiren ¢ok daha az etkilenir ve siklikla sira dis1 semptomlar
ile birlikte seyreder. Fibula basi kaynakli osteokondromlar,
ortopedi cerrahlarina masum gorinebilir. Ancak, ortopedi
cerrahlar1 bu hasta grubunda tibiofibular sinositoz ve sinir
basisina kars1 uyanik olmalidir.

Anahtar sozciikler: Kemik doku; kikirdak; eksizyon; neoplazma; osteokondrom.
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Osteochondromas, the most common benign bone
lesions (accounting for about 45% of all benign bone
tumors and 12% of all bone tumors) is a cartilage-
capped bony projection on the external surface of a
bone.! Usually diagnosed before the third decade,
it most commonly involves the metaphyses of the
long bones, in particular, around the knee and the
proximal humerus.*3!

An osteochondroma is a hamartoma derived
from an aberrant subperiosteal germ of the physeal
cartilage, which grows and matures depending
on normal enchondral ossification.*® Although it
occurs in early infancy, the exostosis is usually first
noticed between 6 to 20 years of age.”

In general, lower extremities are more often
affected than the upper extremities. The flat bones
which are usually ossified by intramembranous type
of ossification during the fetal period (including the
scapula, ilium, pubic ramus, ischium ramus, ribs,
and clavicle) are much less commonly affected.
In this article, we report clinical, radiological, and
follow-up results of seven cases of extraordinary
located osteochondromas who were treated in our
clinic and highlight the importance of rare and
unusual properties.

Between February 2009 and March 2014,
seven patients with extraordinary located
osteochondromas (originating from the bones
which were evolved from the intramembranous
type of ossification during the fetal life including
the scapula, pubic ramus, ischium ramus, ribs
and clavicle in five patients; head of the fibula
located which were evolved with enchondral
ossification bone in two patients) were reported.
The case distribution is shown in the whole skeleton
scheme in Figure 1. The patients were classified
according to the localization, symptomatology,
and the presence of neurovascular involvement
or organ compression. The results were discussed
with the existing literature data (from the scope
of unexpected symptomatology) with these rarely
seen case series of unusual locations (Table 1). All
patients or family members were informed that their
data would be submitted for publication. Informed
consents were obtained and were archived in the
patients record system.

CASE REPORTS

Case 1- A 20-year-old female patient presented
with right groin pain, dysuria and obstructive
urination symptoms. Physical examination showed
a bony lump arising from the right pubic ramus.
She was originally misdiagnosed with urological

disorder, namely cystitis, and was followed at
another outpatient clinic. Plain radiographs showed
a large osseous mass originating from the pubic
ramus towards the obturator foramen (Figure 2).
Computed tomography (CT) scans demonstrated
stalk-like osseous protuberance originating from
the posterior surface of the (ischia-pubic ramus)
inferior pubic ramus (Figure 2) and the mass was
located adjacent to the bladder neck. We utilized the
technique of Radley’s approach for inferior pubic
ramus and resected inferior pubic ramus with the
bony mass.

Urinary symptoms were relieved following
surgery and the patient was totally pain-free one
month after surgery. Histopathological examination
findings were consistent with an osteochondroma.

_____y One case distal clavicle

One case first rib

One case scapula

——» One case public ramus

One case ischial ramus

Two cases fibular head
+

Total seven cases

Figure 1. Whole skeleton scheme including the distribution of
our cases.
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TABLE |

Cases according to anatomic location, symptomatology, nerve compression, vascular compression and organ compression. Third
and four columns emphasizes the rarity of our case series. Last column shows the clinical result

Anatomical Unusual Rarity Nerve Vascular Organ Treatment and
location symptomatology according according to compression compression compression  clinical result
to Rizzoli literature
institution
statistics
Case 1 Symphisis pubis +(Groin pain, 7 cases 7 articles in - - +(Bladder Excision-
obstructive in 1954 literaturel’®19 neck) excellent
urination (0.00358%)
symptoms and
dysuria)
Case 2 Ventral side +(Winging and 136 cases 15 articles — — - Excision-
scapula snapping) in 1954 (except excellent
(0.069%) surgical
technique
reports)#1-5s]
Case 3 Proximal fibula +(Leg pain, 52 cases 14 articles in +(Peroneal ) _ — Excision-
paresthesia) in 1954 literature!20-3 excellent
(0.0266%)

Case 4 Proximal fibula +(Post tibial 52 cases 14 articles in  +(Tibial nerve) _ — Excision-
nerve entrapment in 1954 literature!20-33 excellent
symptomatology)  (0.0266%)

Case 5 First rib +(Presented as 14 cases 6 articles in _ +(Arterial _ Observation,
a supraclavicular in 1954 literature(?e-34 compression — the patient
lymphadenopathy) (0.007%) was proved _ leads

radiologically normal life
but patient
had no clinical
symptoms)
Case 6 Ischial ramus +(Presented 4 cases 1 article in +(Sciatic _ Excision-
as L4-L5-S1) in 1954 literature!®! nerve) excellent
radiculopathy) (0.002%)

Case 7 Distal clavicle + (Presented as 6 articles in _ _ Excision-

painful shoulder) 4 cases literature!s-40 excellent
in 1954
(0.002%)

Case 2— A 2l-year-old female patient presented
with shoulder pain. Physical examination revealed a
bony mass at the anterior aspect of shoulder located
between the subclavicular area and the coracoid
process. This area was very sensitive to palpation. Plain
radiographs showed a large cauliflower-like osseous
mass projecting from the 1/3 mid-clavicle (at the border
of the distal 1/3 part of clavicle) towards the coracoid
process. Computed tomography scans demonstrated
stalk-like osseous protuberance originating from the
inferior surface of the clavicular mid-shaft. The mass
pressurized the coracoid (Figure 3).

Surgery was performed to decompress the gap
between the subclavicular and coracoid empty space.
The base of the excised tumor was very similar to a
saddle. The coracoid process was also deformed with
the long-time pressure of the osseous mass (Figure 3).
One month after the surgery, the shoulder was pain-
free. Histopathological examination findings were
consistent with an osteochondroma.

Case 3- A six-year-old boy presented with pain
and swelling of the anterolateral aspect of the
right proximal leg. There was no antecedent trauma
and fever. During clinical examination, a moderate
swelling was seen over the anterolateral aspect of
the right proximal leg, which was approximately
5x3x3 cm in size.

There was no restricted movement in knee
joint and there was no neurovascular deficit in
the extremity. Plain radiographs (anteroposterior
and lateral view) of the leg with knee revealed a
large cauliflower-like growth arising from proximal
fibula (Figure 4). Computed tomography scans
demonstrated stalk-like osseous protuberance
originating from the fibular head and growing
mostly into the popliteal fossa instead of lateral side
(Figure 4).

A linear incision was taken posteriorly of the
fibula along the line of biceps femoris tendon.
Following superficial surgical dissection, common
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Figure 2. (a) Plain radiography showing the right obturator
foramen fulfilled with large cauliflower-like osseous mass. (b, c)
Anterior and posterior view of the mass with three dimensional-
computed tomography. (d) Postoperative X-ray.

peroneal nerve was isolated and preserved. Muscles
were stripped and fibula was exposed. En-bloc
excision of tumor was performed. At two months
following surgery, the knee and proximal leg were
pain-free. Histopathological examination findings
were consistent with an osteochondroma.

Case 4- A 40-year-old female patient was
admitted to our clinic with left back scapular pain
and protrusion in that area. The pain was present
for five years. Physical examination revealed
limited and painful left shoulder movements, in
scapula-thoracic component and pseudo-winging,
particularly. The preoperative constant score was 36.
Plain radiographs (anteroposterior and lateral view)

of scapula revealed a large cauliflower-like growth
arising from the ventral side of scapula (Figure 5).
Computed tomography scans demonstrated stalk-
like osseous protuberance originating from the
ventral side of scapula (Figure 5).

Surgical resection of the exostosis was
performed  through a medial approach
(Figure 5). Histopathological examination confirmed
the diagnosis of an osteochondroma. Two months
after surgery, the left shoulder was pain-free. The
constant score increased to 76 during one-year
follow-up.

Case 5- A 71-year-old male patient was admitted
to gastroenterology outpatient clinic with abdominal
pain, meteorism, nausea, and vomiting. Based on
physical examination and laboratory test results,
the patient was diagnosed with cholangitis due
to gallstones. On physical examination, the
gastroenterologist noticed a right supraclavicular
lymph node-like mass on the supraclavicular area.
Plain radiographs (anteroposterior) of the chest
revealed a small stalk-like bony mass growth arising
from the anterior side of right first rib (Figure 6).
Computed tomography scans demonstrated stalk-
like osseous protuberance originating from the right
first rib (Figure 6). Since the patient had no lesion-
related complaints or functional impairment, surgery
was not required. Outpatient follow-up visits were
scheduled. The radiological features of this bony
protuberance suggested an osteochondroma.

Case 6— A 25-year-old male patient was admitted
with a 10-year radiating pain and sciatalgia in the
right lower extremity. The pain worsened in the

e

Figure 3. (a, b) Plain radiography and computed tomography scan, asterisk shows the cauliflower-
like osseous mass originating from distal clavicle and sits on the coracoid. (¢, d) Intraoperative photo,
notice the shape of osteochondroma which was changed with pressure over time.
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Figure 4. (a) Plain the

radiography asterisk shows
osteochondroma originating from fibular head. (b, ¢) Computed
tomography scans show the cauliflower-like osseous mass.
(d) Intraoperative photo shows how the lesion was adjacent to
the peroneal nerve.

sitting position. Non-steroidal anti-inflammatory
drugs provided minimal pain relief. On physical
examination, the patient was healthy-looking,
although there was limping on the right side. There
was also tenderness around the ischial tuberosity. The
right side hip flexion contracture (5 to 10 degrees) was
detected without limited hip rotational motions. The
Faber test produced positive results. The Lasegue test
was positive at 60 to 70 degrees angle on the right side
and a painful resisted flexion of the hip was detected.
Neurological examination revealed that the patient
had radiating pain and paresthesia at the ipsilateral

Figure 6. (a) Three d-imensional—computed tomography scan, asterisk shows stalk like bony mass.
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Figure 5. (a) Plain radiography shows the big stalk like scapular-
ventral side located osteochondroma. (b) Intraoperative photo
shows patient position and incision. (¢) Excised tumor.

lower extremity and also weakness at the plantar
flexion of the foot. Plain radiography and CT scans
revealed an exostotic projection composed of dense
calcification of the cartilaginous cap from the right
ischial ramus (Figure 7). On the CT scans, one can see
that in comparison with the normal side (arrow 1); the
sciatic nerve on the affected side (arrow 2) is pushed
from the femoroischial line (Figure 7).

En bloc excision was performed through the
modified Gibson incision in which the curved part
of the incision was lowered to approach the ischial
tuberosity.

Postoperatively, the patient’s radiating pain and
paresthesia completely resolved and neurological

(b) Computed tomography scan, arrows show the subclavian artery was compressed by osteochon-

droma.
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Figure 7. (a) Plain radiography, asterisk shows the stalk-
like bony mass. (b) Computed tomography scan, second
yellow arrow shows the sciatic nerve which was pushed
by osteochondroma. (c) Histological preparation of a
synovial solitary osteochondroma (H-E x 4) revealed the
characteristic pattern of an osteochondroma which is
covered by a thick cartilaginous cap formed with columnar
arrangement of chondrocytes (black arrows) which is typical
for osteochondroma. At the chondroosseous junction, osteoid
matrix (asterisk) with osteocytes (yellow arrows) forming bony

trabecula is apparent at the base of the cap. IR: Represents the
ischial ramus; FH: Represents the femoral head.

symptoms were improved. Subsequent pathology
reports showed an osteochondroma without any
evidence of malignancy (Figure 7).

This case is the one of our collection which has
been published previously by the authors of this
study as a case report in the Joint Diseases & Related
Surgery.t!

Case 7- An 18-year-old female patient was
admitted to the orthopedics outpatient clinic with
a swollen and painful mass behind her left knee
and proximal leg. She had this mass for four
years without any tenderness or neurovascular
complaints. The main complaints were only
aesthetic concerns. Physical examination revealed
an approximately 5x7 mm immobile solid mass
behind the knee joint, starting from proximal fibula.
Palpation showed minimal tenderness around
the mass. During clinical examination, there was
no evidence of neurovascular compression. Plain
radiographs showed a bony mass growth arising
from proximal fibula to posteromedial aspect of
tibia (Figure 8). The mass grew towards to the
tibial side and established proximal tibiofibular
synostosis (Figure 8). The dimension of excostic
projection was 39x52x70 mm, whereas the thickness
of cartilaginous cap was 8 mm based on the
magnetic resonance imaging findings. The cartilage
side of the mass was in full contact with posterior

Figure 8. (a) Plain radiography shows the stalk-like bony mass
originating from fibular head. (b) Yellow arrows show how the
mass compressed the tibial cortex and caused to become
thinner. Notice the proximal tibiofibular synostosis.

cortex of tibia (Figure 8). The patient was not
operated and only scheduled for follow-up visits.
During the follow-up period, she suffered from
some complaints of paresthesia on the sensorial area
of tibial nerve and she had an increased swelling
of her left leg with grade 1 expansion in the
veins. Electromyography (EMG) showed moderate
compression on tibialis posterior nerve at the level
of the mass. As the symptomatology worsened and
tibial nerve compression symptoms initiated, a
surgical intervention was considered.

The surgery was performed on prone position.
A S-shaped incision was used to cross the flexion
crease from distal medial femur to proximal
fibula. Medial sural cutaneous nerve and small
saphenous vein were identified and dissection was
continued through to the neurovascular bundle
and peroneal nerve. Then, common peroneal
nerve and neurovascular bundle were isolated and
protected. After neurovascular dissection, lateral
gastrocnemius head was identified and retracted.
Finally the lesion on the fibula leaning on the tibia
was exposed.

The root of the lesion from proximal fibula was
easily removed; however, the cartilaginous part
was not clearly excised due to fusion to posterior
aspect of proximal tibia (Figure 8). Pathological
results revealed an osteochondroma. After surgery,
the patient still suffered from paresthesia at the
sensorial area of tibial nerve, although she was being
followed for one year.

DISCUSSION

Minimum follow-up was one year in this study.
All patients had unusual symptomatology and our
clinical results were good to excellent. In our case
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series, the patients with clavicular involvement
had impaired shoulder mechanic which resulted
in painful shoulder, those with pubic ramus
involvement had obstructive urination symptoms,
those with scapular involvement had snapping
scapula symptoms, and two patients with fibular
head involvement had peroneal nerve and tibial
nerve compression symptoms, consistent with the
literature data. One patient with ischial ramus
involvement case had sciatica. One with the first
rib involvement had subclavian artery compression
radiologically without compression symptoms,
unlike previously reported study findings.

Regarding the originality and rarity of our
case series, we performed a literature scan using
the PubMed database. The following research
criteria were applied:™ articles written in English,?
articles which we were able to be obtained as at
least abstracts or full text,”! case reports involving
the clavicular osteochondroma, fibular head
osteochondroma, the firstrib osteochondroma, pubic
osteochondroma, ischial ramus osteochondroma,
and scapular osteochondroma,* and articles
written in languages other than English but had
descriptive titles or written abstracts in English
which summarized the article.

Other articles on multiple hereditary exostosis,
articles written in other than English without a
descriptive title or an abstract on PubMed, articles
on subacromial region of the scapula and articles
concerning the surgical technique particular
with scapular and fibular osteochondromas were
excluded.

Recent literature has 2,965 articles on
osteochondroma including multiple hereditary
exostosis and surgical techniques. Only 49 of the
117 found articles fulfilled our inclusion criteria.
Regarding the rarity of their locations, our case
series in all articles” pool was (0.0165%). We analyzed
and discussed our cases in six different anatomical
regions, comparing our results with the current
literature.

According to the Rizzoli Institution statistical
results obtained between 1900 and 2009, out of 1,954
cases, only four were located at clavicle (0.002%),
four at ischial ramus (0.002%), seven in pubic ramus
(0.00358%), 14 in ribs (0.007%), 52 in fibular head
(0.026%), and 136 in scapula (0.069%).5

According to these data, we suggest that the
presentation of our seven cases will be extremely
rare phenomena.

Eklem Hastalik Cerrahisi

Based on the histological and experimental
analysis on the formation of osteochondromas, it
can be indicated that osteochondromas originate
from a developmental defect of perichondrial ring
(Ranvier ring), which surrounds the growth plate
(physis).”1% Growth plates exist in bones which are
formed by enchondral ossification process during
the fetal period.™

After fetal development of the process of bone,
formation continues throughout growth.!” All bones
of the body, except the flat bones of the skull,
mandible, and clavicles are formed through the
endochondral ossification.”#1012

Therefore, osteochondromas usually evolve
near the active growth plates adjacent to the
metaphyseal region of the long bones (distal femur
and proximal tibia). In this article, we present seven
osteochondroma cases, which were ossified by
intramembranous type of ossification during the
fetal period (including the scapula, pubic ramus,
ischium ramus, ribs, and clavicle). In general, these
bones do not have growth plates. In the other two
cases with fibular head involvement, the bones
were ossified by enchondral type of ossification
during the fetal period.

On the other hand, pelvic bone involvement
is often rare. Unlike limb involvement, the
symptomatology of pelvic involvement may present
in an unusual course.

To the best of our knowledge, no case of
osteochondroma clearly defined on ischial ramus
developing sciatalgia was reported previously except
one study described by Gokkus et al.”!

One patient with an ischial ramus located
osteochondroma was overlooked for a long
period, before he was admitted to our clinic.
As the symptomatology suggested radiculopathy,
previous treating physicians attempted to treat
a non-existent L4-L5-51 radiculopathy in this
patient.

Furthermore, 12 out of 22 reported articles in the
literature reporting pubic ramus involvement, only
eight fulfilled our inclusion criteria.>°]

Based on the literature data, these patients
were usually admitted to urology or gynecology
outpatient clinics for various symptoms such as
dyspareunia, discomfort during sexual intercourse,
and dysuria due to bladder outlet compression.!
In certain cases, it was misdiagnosed with a prostatic
mass or prostatic calcification.!™
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Similarly, in our case, the symptoms were
consistent with the literature data and the patient
was misdiagnosed with a urinary tract infection.

With respect to the osteochondromas with fibular
head involvement, we searched the literature for
fibular head originating from osteochondromas
which cause peroneal nerve compression,
tibiofibular synostosis, and vascular problems due
to compression of popliteal vessels and found 14
relevant articles.20-%!

After retrieval from the literature, we observed
that the symptomatology was mostly related with
peroneal nerve compression except the popliteal
artery-related problems.

In our cases, the mass tends to grow towards
popliteal fossa, but also laterally adjacent to peroneal
nerve (case 3) and compressed the tibial nerve
and established a proximal tibiofibular synostosis
(case 7). They caused pain in legs; therefore, we
scheduled surgery. The case 7 will be the third case
in the literature in whom the proximal tibiofibular
synostosis features were established.

Clavicular medial-sided osteochondromas
and the first rib osteochondromas are anatomically
located extremely close to the vascular structures,
brachial plexus, and pleura. As a result,
osteochondromas in that region may produce
much more serious clinical problems such as
stroke (carotid artery compression),? brachial
plexopathy,®®  subclavian vein thrombosis,?
thoracic outlet syndrome (subclavian artery
compression)®*¥! Horner syndrome,? spontaneous
hemothorax (as a result of chronic irritation of
pleural vessels and mechanical compression)®! and
venous thoracic outlet syndrome.""! These locations
(clavicula medial side and the first rib) may also
cause aesthetic problems and impair shoulder
mechanics as well.#42

In our case (the first rib-located osteochondroma),
the patient was referred to a gastroenterologist with
cholangitis-like symptoms. On physical examination,
a subclavian lymph node-like mass was detected
and the patient was suspected with pathologic
lymphadenopathy. In routine radiological studies,
the physician incidentally realized that this was
actually a bony mass and referred the patient to us for
consultation (orthopaedics department). Radiological
studies revealed compression on subclavian artery;
however, the patient had no discomfort on the right
upper extremity. After we informed the patient about
the risks of this condition, the patient was scheduled
for follow-up. One case reported in the literature had

pseudoarthrosis between the clavicle and the first
rib which impaired the shoulder biomechanics and
caused shoulder pain.

Moreover, clavicular lateral-sided
osteochondromas are located adjacent to the
rotator cuff muscle tendons and coracoid. They
may produce impingement symptoms, if they grow
towards coracoid and establish a contact with
coracoid process. Consequently, they may impair
the mechanics of shoulder joint and cause a painful
shoulder arch of motion.!4!

Similarly, in our case (clavicular origin), the
osteochondroma was located at the lateral end of
clavicle and the bony mass grew towards coracoid
and established contact with coracoid process. Over
time, coracoid made a footprint on the bony mass
and tumor base shape was changed into a saddle-
like appearance (Figure 3). This contact with coracoid
probably impaired the shoulder biomechanics, which
resulted in shoulder pain and a limited arch of
motion.

According to our reported case spectrum and
published reports, the most dangerous locations
were clavicle and the first rib.

In addition, only 20 articles fulfilled our study
criteria regarding scapular involvement. In this
area, the symptomatology varies from pseudo-
winging, snapping scapula, large bursa formation
to thoracic deformity. In these 20 articles, some
reported surgical techniques.**?

Similarly, our patient also had snapping
scapula and pseudo-winging symptoms. However,
perioperative images and radiological studies were
demonstrative and didactic.

Conclusion

Based on our experience the flat bones, which
are usually ossified by intramembranous type of
ossification during the fetal period (including the
scapula, ilium, pubic ramus, ischium ramus, ribs, and
clavicle) are much less commonly affected and often
have unusual symptoms, as in our cases presented.
The osteochondromas originating from fibular head
caused proximal tibiofibular synostosis and tibial
and peroneal nerve compression in our case series.
The osteochondroma originating from the distal
clavicle caused pseudoarthrosis between coracoid
and clavicle. The osteochondromas originating from
fibular head may seem innocent to an orthopedic
surgeon. However, an orthopedic surgeon should be
alert to tibiofibular synostosis and nerve compression
in this patient population.
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