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ABSTRACT

Aim: Osteochondromas are the most common benign primary bone tumors with a medullary cavity, covered with
hyaline cartilage, arising from the juxtaepiphyseal region of the bone. This study retrospectively evaluates cases
diagnosed with osteochondroma presenting with varied localization and clinical findings, along with conventional
cases, in light of current literature. Materials and methods: Hematoxylin-eosin and, where available,
immunohistochemical stained preparations of samples from 88 patients diagnosed with osteochondroma between
January 2010 and December 2023 at the pathology department of the Faculty of Medicine were evaluated. Age,
gender, recurrence status, radiological findings, and clinical results were obtained from hospital records. The tumor
localization and histopathological characteristics were retrospectively reviewed. Results: Among the 88 cases, 50
(56.8%) were male and 38 (43.2%) female, with ages ranging from 3 to 58 years. The mean age was 22.83, and the
median age was 20. Most patients (n=55, 62.5%) presented with pain. Tumors were primarily located in the distal
femur (n=33, 37.5%) and around the knee (47 cases, 53.4%). Grade Il chondrosarcoma arising from osteochondroma
was observed in only 1 case (1.1%). Conclusions: Osteochondroma is a primary benign bone tumor most commonly
observed in males and frequently located in the distal femur. Pain is the most common clinical complaint, and surgical
resection is the preferred treatment. Although osteochondromas are typically found in long bones, they may present
with atypical localization and clinical findings. Malignant transformation, although rare, should be considered in
osteochondromas.
Keywords: Osteochondroma, Bone, Benign, Chondrosarcoma, Localization

oz
Amag: Osteokondrom, kemigin jukstaepifizer bdlgesinden ortaya ¢ikan hyalin kikirdak ile kapli, kendi mediiller
boslugu bulunan, iyi huylu, en sik primer kemik timdriidiir. Bu ¢alismada konvansiyonel olgular ile birlikte farkli
yerlesim ve klinik bulgular ile prezente olan osteokondrom tanili olgularimizin retrospektif olarak degerlendirip,
giincel literatiir 15181nda sunmay1 amagladik. Materyal ve metod: Tip fakiiltesi Patoloji anabilim dalinda Ocak 2010-
Aralik 2023 yillar1 arasinda osteokondrom tanili 88 hastaya ait hematoksilen&eozin ve varsa immiinhistokimyasal
boyali preparatlar retrospektif olarak degerlendirildi. Olgularin yas, cinsiyet, niiks durumlari, klinik sonuglar1 hastane
kayitlarindan elde edildi. Tiimoriin lokalizasyonu, radyolojik goriintiileme bulgular1 ve histopatolojik ozellikleri
retrospektif olarak degerlendirildi. Bulgular: Seksen sekiz olgunun, 50’si (%56,8) erkek, 38’1 (%43,2) kadin olup
olgularin yaslarinin 3 ile 58 arasinda degistigi ve ortalama yasin 22,83, ortanca yagin ise 20 oldugu saptandi. Olgularin
en stk agr1 yakinmasi(n:55, %62,5) ile klinige bagvurdugu tespit edildi. Tiimorlerin en sik yerlesim yeri distal femur
(n:33, %37,5) olup olgularin biiyiik ¢ogunlugunda (47 olgu, %53.,4) lezyon diz ¢evresinde lokalize idi. Yalnizca 1
olguda (%1,1) osteokondrom zemininde grade II kondrosarkomun gelistigi dikkati ¢ekti. Sonug: Osteokondrom erkek
cinsiyette daha sik goriilen, en sik distal femurda yerlesen kemigin primer benign tlimdriidiir. Klinige en sik agr
yakinmasiyla basvuran olgularda tedavi secenegi cerrahidir. Osteokondromlarm c¢ogunlugu uzun kemiklerde
goriilmekle birlikte farkli, atipik lokalizasyon ve klinik bulgular ile karsimiza ¢ikabilirler. Nadir de olsa osteokondrom
zemininde malign transformasyon gelisebilecegi akilda tutulmalidir.
Anahtar Kelimeler: Osteokondrom, Kemik, Benign, Kondrosarkom, Lokalizasyon
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INTRODUCTION

Osteochondromas are the most common benign tumors of bone and are typically detected in the
distal femur, proximal humerus, and tibia (1). Although almost all osteochondromas are solitary,
an autosomal dominant form of osteochondromatosis, known as hereditary multiple exostoses
(HME), can also be observed. Most of these cases are reported to be positive for mutations in the
glycosyltransferase (EXT) genes (2,3). Understanding the pathogenesis is useful for increasing
knowledge about the disease and can guide treatment. Genetic factors, abnormal embryological
development, and growth and developmental disorders are involved in the pathogenesis of HME
(4,5,6). Increased BMP signaling and the heightened activity of ranase, an enzyme that breaks
down heparan sulfate chains and stimulates chondrogenesis, have also been reported to play a role
in the pathogenesis; however, mutations in the EXT-1 and EXT-2 genes are most likely
responsible (6, 7). EXT-1, located on chromosome 8924.11-924.13, has been detected in 28-65%
of affected patients, while EXT-2, located on chromosome 11p11-12, has been detected in 21-61%
of affected patients (5). EXT-1 and EXT-2 are genes that encode glycosyltransferases involved in
the production of heparan sulfate, which binds to nuclear proteins in the cell membrane and
facilitates the production of proteoglycans outside the cell. These mutations have not been detected
in 5-34% of HME patients, suggesting that other EXT genes may also be involved in the
pathogenesis (8).

Among the primary benign tumors of bone, osteochondromas account for approximately 35% in
adults and 20-35% in pediatric patients (9).

Most osteochondromas, which some authors do not classify as true tumors, are asymptomatic (10).
In terms of management, cases are typically monitored in the clinic, as they are benign tumors that
usually do not cause symptoms. Complete surgical excision is indicated in cases of cosmetic
concerns, bursal inflammation, secondary fracture formation, nerve paralysis, vascular
compromise, pain, and, rarely, malignant transformation (11). The probability of recurrence after
complete excision is less than 2% (2).

The rate of surgical intervention is higher in the osteochondromatosis form, which is six times less
common than solitary osteochondroma, due to the increased risk of malignant transformation (12).
In treatment protocols, asymptomatic, small, solitary masses do not typically require surgical
intervention. One potential treatment option for such cases is retinoic acid receptor gamma
(RARY) agonists. Studies in mouse models have shown that these agonists can prevent heterotopic
ossification and may reduce the number of osteochondromas (13,14). The incidence of
osteochondromas has not been accurately determined based on histopathologically diagnosed
cases, as most are detected incidentally through clinical evaluation and imaging methods, and
surgical excision is not routinely performed (15).

Most cases are detected during the pediatric period. Thickening of the cartilage cap greater than 3
cm in pediatric patients and more than 2 cm in adults, along with reported pain and rapid growth of
the lesion after puberty, raises suspicion for malignancy (2). The thickness of the cartilage cap can
be misleading in younger patients, as this is the period when cellular proliferation peaks.
Therefore, close follow-up in the clinic, along with evaluation of the mass and its behavior over
time, is crucial (9). Symptoms resulting from vascular compression may include changes in skin
color, loss of pulse, or alterations in blood flow. Patients may also develop arterial or venous
thrombosis, aneurysms, or pseudoaneurysms. Given that the knee is the most commonly affected
area, the popliteal artery, common peroneal nerve, and posterior tibial nerve are the structures most
frequently involved (16).

Secondary chondrosarcomas may develop from existing osteochondromas. The onset of pain in a
previously asymptomatic lesion should raise suspicion of malignant transformation (9).
Transformation into chondrosarcoma occurs in approximately 5% of osteochondromas (17).
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Amplification of MYC and AP-1 transcription factors plays a significant role in the pathogenesis
of chondrosarcoma (18). Microscopic examination of chondrosarcoma may reveal necrosis and
mitotic activity, and it can infiltrate cortical bone and the marrow space. Nuclear enlargement,
hyperchromasia, size variation, and binucleation are characteristic features observed in
chondrocytes. Chondrosarcomas are classified into four grades based on histopathological
findings. Grade 1 chondrosarcomas closely resemble normal cartilage or enchondromas; thus,
identifying an infiltrative pattern can assist in differentiation. Grade 2 exhibits more pronounced
nuclear atypia, increased cellular size, and mitotic figures. In Grade 3, nuclear pleomorphism and
atypia are readily apparent. Dedifferentiated chondrosarcoma has a poor prognosis and is
characterized by spindle-shaped and pleomorphic cells devoid of a cartilage matrix. The IDH1
R132H antibody mutation is identified in approximately one-fifth of cases. Distinguishing Grade 1
chondrosarcoma from osteochondroma can be quite challenging, making it essential to evaluate
these cases using imaging methods (19).

Osteochondromas are tumors that grow outward, manifesting as either pedunculated or sessile
lesions, and are typically located in the metaphysis of bones. While direct radiography can be
utilized alone for diagnosis, computed tomography (CT) and magnetic resonance imaging (MRI)
are also valuable for measuring the thickness of the cartilage cap in cases where diagnosis is
challenging or to predict potential complications (20).

A definitive diagnosis of osteochondroma is established through histopathological examination.
Osteochondromas are characterized as hamartomatous lesions, exhibiting endochondral
ossification with cartilage tissue present on the surface. Histopathologically, benign proliferation is
observed with a medullary cavity, which is covered by hyaline cartilage, on the metaphyseal
surface of the growth plate, known as the juxtaepiphyseal region. Expansion may be observed in
the metaphyseal area where the tumor develops. Regardless of whether the tumor is pedunculated
or sessile, the continuity of trabecular structures between the tumor and healthy bone is critical for
diagnosis (21).

In this study, we aimed to retrospectively evaluate our cases diagnosed with osteochondroma,
which presented with various localizations and clinical findings, alongside conventional cases, and
to present our findings in the context of current literature.

MATERIAL and METHOD

Hematoxylin-eosin and immunohistochemically stained preparations, if available, from the
materials belonging to 88 patients diagnosed with osteochondroma between January 2010 and
December 2023 in Manisa Celal Bayar University Faculty of Medicine, Department of Medical
Pathology were evaluated. This retrospective study was approved by the ethics committee of our
institution, with approval date and number 27/12/2023/20.478.486/2172.

The hospital automation system provided information regarding the patients' ages, genders,
presenting complaints, and the specific bone or bones in which the tumors were localized.
Macroscopic images of the available materials in our archive concerning these cases were
reviewed (sample macroscopic images are presented in Figures 1-6). The bone tissue samples,
which were fixed in 10% buffered formalin and subsequently decalcified in 10% nitric acid
solution, were sectioned to a thickness of 3-4 micrometers. Routine hematoxylin and eosin (H&E)
stained slides, and additional immunohistochemical preparations deemed necessary were also
evaluated (sample microscopic images are presented in Figure 7). In the radiology department,
direct radiographs of the cases, along with available CT and MRI examinations on a case-by-case
basis, were reviewed to confirm the localizations of the tumors (Figure 8).
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Data analysis was conducted using SPSS version 21 (IBM, Chicago, IL, USA). The study included
basic descriptive statistics such as frequency, percentage, arithmetic mean, standard deviation, and
minimum and maximum values.

RESULTS

Among the 88 cases included in our study, 50 (56.8%) were male and 38 (43.2%) were female. The
ages of the cases ranged from 3 to 58 years, with a mean age of 22.83 years and a median age of 20
years (Table 1).

Table 1. Distribution of Cases by Gender and Clinical Findings

Gender n %
Male 50 56,8
Woman 38 43,2
Total 88 100,0
Clinical Complaint n %
Swelling * 31 35,2
Pain 32 36,4
Pain+swelling 5 57
Pain+limitation of movement 18 20,5
Incidentally detected with a history of Trauma 2 2,3
Total 88 100

*Cosmetic reasons were noted in 1 of 31 cases in which swelling was detected.

Eighty-eight cases presented to the clinic, with pain being the most common symptom (n = 55,
62.5%). Among these cases, 32 (58.1%) reported pain only, 5 (9%) experienced pain accompanied
by limitation of movement, and 18 (32.7%) had complaints of swelling along with pain. A history
of trauma was noted in 1 of the 5 (20%) cases that had movement limitation along with pain.
Additionally, in 2 cases, no symptoms were reported for the lesions; however, a mass was detected
incidentally on radiographs taken due to trauma. Complaints of painless swelling were observed in
31 (35.2%) cases. In one instance, a 25-year-old male patient with an intra-articular mass reported
cosmetic discomfort due to deformity as an additional complaint. Among the 5 cases with
complaints of movement limitation, the lesion was located in the proximal femur in 2 cases, in the
iliac region in 1 case, and intra-articularly in 2 cases (Table 1).

Of the 10 (11.3%) cases with multiple masses, 3 (27.2%) exhibited swelling, 2 (20%) had pain,
and 5 (50%) presented with both pain and swelling. According to the tumor locations, the most
common site was the distal femur (n = 33, 37.5%), followed by the proximal tibia (n = 14, 15.9%).
It was noted that the lesions were around the knee in most of the cases (n = 47, 53.4%).

In the distribution of tumors according to localization, the humerus ranked third (n = 7, 8%), while
the fingers ranked fourth (n = 6, 6.8%). Intra-articular tumors ranked fifth (n = 5, 5.7%), followed
by the iliac and fibula bones (n = 4, 4.5%). The toes ranked sixth (n = 3, 3.4%), and the radius,
distal tibia, and metacarpal bones each had 2 cases (n = 2, 2%). Lastly, the vertebrae, scapula, and
metatarsal bones each had 1 case (n = 1, 1.1%) (Table 2, 3). Macroscopic images of tumors with
different localizations and findings are presented in Figures 1-6.
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Table 2. Distribution of Osteochondromas by Location and Form

Localization of osteochondroma n %
Distal Femur 33 37,5
Humerus 7 8,0
Proximal Femur 3 3,4
Proximal Tibia 14 15,9
Hand Phalanx 6 6,8
fliac Bone 4 45
Intra-Articular 5 57
Radius 2 2,3
Vertebra 1 1,1
Scapula 1 1,1
Fibula 4 4,5
Toe 3 3,4
Distal Tibia 2 2,3
Metacarpal 2 2,3
Metatarsal 1 11
Total 88 100,0
Form of osteochondromas n %
Solitary 78 88,6
Multiple 10 11,4
Total 88 100,0

Figure 1-6: Macroscopic Samples Of Cases
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1. Mass in the Proximal Tibia: (A) Excision material measuring 7 x 3.5 x 2.5 ¢cm, with a bright
pearlescent white outer surface and a lobular appearance, occasionally containing cartilage-like
areas. (B) An area measuring 1.9 x 1.5 x 1.1 cm was observed in the distal part of the section
surface, featuring a cream-colored cartilage surface; cartilage-like foci were also noted in other
areas at the periphery of the lesion. 2. Mass in the Distal Femur: (A) Hard, palpable bone
excision material measuring 3.2 x 2.5 x 2.2 cm, with a shiny pearlescent white outer surface and
occasional irregular brownish areas.(B) The cut surface was cream-brown, with a 0.3 cm thick
cartilage-like area observed on the surface. 3. Mass on the 3rd Toe of the Left Foot: (A) Bone
excision material measuring 2.5 x 2 x 1.7 cm, exhibiting a bright and smooth appearance on the
outside in most areas. (B) In the cross-sections, an area approximately 1 X 0.5 cm in the remaining
half at the other end of the excision line appeared as smooth fibrous cartilage, while other areas
were composed of cancellous bone. 4. Mass in the Distal Femur: (A) Bone excision material
measuring 4.7 x 2.2 x 1.8 cm, apparently excised from an area of 2.5 x 1.4 cm. Its outer surface
was smooth, shiny, and white in color. (B) In cross-sections, the mushroom-shaped outer part was
covered with 0.4 cm thick cartilage tissue, with spongiotic bone tissue visible in other areas. 5.
Mass in the Distal Femur (Chondrosarcoma): (A) Measuring 13 x 11 x 3.5 cm, this specimen
exhibited a smoother appearance on one side, with a transparent-gray color and large and small
nodular areas, while the opposite side contained mature fatty tissue in places and presented more
irregular bone tissue. The material was composed almost entirely of tumors. (B) The cross-
sectional surface consisted of tumoral areas with lobulated contours, appearing as transparent
white-gray cartilage tissue. (C) Trabecular bone tissues invaded by the tumor were occasionally
observed within the tumor areas, while some areas appeared to contain mature fatty tissue in the
surrounding regions. 6. Left Hand 2nd Metacarpal Bone (NORA Lesion): (A, B) Excision
material of the bone measured 4 x 2.5 x 1.8 cm, cream-gray in color, and shiny. A nodular lesion
was observed protruding 1.3 cm from the bone surface. (C) Upon incision of the lesion, the cut
surface appeared dirty and cream-colored.

Table 3. Clinical Complaints of Cases and Distribution of Tumors by Location

Osteochondroma Histopathology

Clinical Complaint

LOCALIZATION n (t)

1* 2* 3* 4* 5* 6* 7* 8 9 10* 11* 12* 13* 14* 15*
Swelling 10 4 0 5 5 1 0 0 O 1 1 1 2 1 0 31
Pain 8 2 0 6 0 1 2 o0 1 0 1 0 0 0 1 32
Pain+immobilization o o 2 0 o0 1 2 0 O 0 0 0 0 0 0 5
Pain+Swelling 5 1 1 3 1 1 0 2 O 0 1 2 0 1 0 18
Incidental with Trauma o 0 o o o o 1 o0 O 0 1 0 0 0 0 2
N (Total) 33 7 3 14 6 4 5 2 1 1 4 3 2 2 1 88

*localization: 1: distal femur, 2: humerus, 3: proximal femur, 4: proximal tibia, 5: fingers, 6: iliac, 7: intra-articular, 8:
radius, 9: vertebra, 10: scapula, 11: fibula, 12:toes, 13: distal tibia 14: metacarpal 15: metatarsal

It was noted that grade Il chondrosarcoma developed from osteochondroma in only 1 (1.1%) of all
cases. In the case of a 45-year-old male diagnosed with chondrosarcoma, the mass was observed as
a single localized mass in the distal femur. Malignant transformation was not observed in the other
cases. Microscopic images of the tumors, displaying different findings, are presented in Figure 7.
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Figure 7: Microscopic Examination of the Samples

A-H: Photomicrographs of different osteochondroma cases. Osteochondroma consists of three
layers; the perichondrium is visible on the outer surface, with a cartilage cap underneath that
shows increased proliferation compared to normal bone. The tissue displays hyaline cartilage and
irregular mature bone trabeculae passing through the cartilage. No significant atypia was observed
in the proliferating chondrocytes. (H&E stained images; magnifications: x20, x40, x40, x100, x20,
x100, x200, x200). I-L: Microscopic images from a case excised from the second metacarpal of a
15-year-old male patient, characterized by a proliferative lesion on the bone surface that is not
connected to the bone cortex. The lesion, located in the stroma, is marked by spindle cell
proliferation and contains limited areas of bone trabeculae and cartilage. Reactive nuclear
enlargement was observed in chondrocytes within the cartilage areas. Osteoblasts and osteoclasts
were noted at the periphery of the bone trabeculae. (H&E stained images; magnifications: x20,
x20, x40, x40). M-N: Microscopic images of a 45-year-old male patient diagnosed with grade 11
chondrosarcoma arising from osteochondroma, localized as a single mass in the distal femur. A
tumoral lesion displaying cellular hyaline cartilage morphology with lobulation was observed. The
tumor showed areas of bone permeation. Foci of osteochondroma with a cartilage cap and spongy
bone were noted. Most chondrocytes exhibited mild atypia, though some areas displayed more
pronounced atypia with multiple chondrocytes found within the lacunae. (H&E stained images;
magnifications: x20, x40, x100, x200).

In our study, a single mass was identified in 78 of the 88 cases (88.6%), while multiple masses
were present in 10 cases (11.4%). Among the 78 cases with a single mass, 42 (53.8%) were male
and 36 (46.2%) were female. The ages of these patients ranged from 3 to 55 years, with a median
age of 20 and an average age of 23.28. In contrast, of the 10 cases with multiple masses, 8 (80%)
were male and 2 (20%) were female, with ages ranging from 3 to 38 years; the median age was 20
and the average age was 19.3. Comparison of the ages of patients with single versus multiple
masses revealed no statistically significant difference between the two groups (p = 0.576).

Among the 10 cases with multiple masses, the most common location was the distal femur (n = 3,
33.3%), followed by the humerus and proximal tibia (n = 2, 20% each), and the proximal femur,
fibula, and toes (n = 1, 10% each). Radiographic images of osteochondromas, which can present as
solitary or multiple masses in bone, are depicted in Figure 8.
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Figure 8: Direct Radiographs and MRI Examinations of The Case Were Conducted

Figure 8: A and B: Lateral and anteroposterior (AP) X-rays of the knee, showing a sessile
osteochondroma located at the distal metaphysis of the femur, presenting as a bony exostosis
continuous with the medullary bone. C: AP view X-ray of both knees demonstrating multiple
pedunculated osteochondromas originating from the metaphyses of the bilateral femurs, tibias, and
fibulas, typically projecting away from the epiphysis. D: Axial proton density (PD) fat-saturated
MRI of the distal femur revealing a benign osteochondroma located at the distal metaphysis, with
a cartilage cap measuring less than 2 cm in thickness.

DISCUSSION and CONCLUSION

It has been reported that osteochondromas are three times more common in men than in women
(22,23). In another study, the incidence of osteochondroma in women was found to be half that of
men (24). A study that focused solely on solitary osteochondromas did not identify a significant
difference between male and female patients (25). In our study, we observed a higher prevalence
of osteochondromas among male cases (n: 50, 56.8%) compared to female cases (n: 38, 43.2%).
Additionally, we noted a greater proportion of osteochondromas in patients with multiple lesions
than in those with solitary tumors.

Research indicates that osteochondromas are predominantly observed during the first and second
decades of life (24,26,27). In our cohort, which included cases ranging from 3 to 58 years of age,
we found that the majority fell within the first and second decades (mean age: 22.83 years; median
age: 20 years), consistent with existing literature.

In a study comprising fifty-six cases, it was reported that a small subset exhibited symptoms of
pain and localized swelling, while the remainder were diagnosed incidentally through radiographs
taken for other reasons (28). In our study, we found that patients most frequently presented to the
clinic with complaints of pain (n: 32, 58.1%), followed by swelling (n: 18, 32.7%). Among the
five cases (9%) that experienced limited movement in conjunction with pain, one case had a
notable history of trauma. Additionally, two cases were incidentally diagnosed with
osteochondroma following trauma. Painless swelling was reported in 31 cases (35.2%), with
cosmetic concerns identified in one instance.
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Most of the cases associated with limited mobility involved masses located in bones related to the
hip joint, specifically the iliac bone, proximal femur, and intra-articular regions. Although rare,
osteochondromas can lead to compression of adjacent neurovascular structures, resulting in
entrapment neuropathy of deep nerves. Neurological symptoms such as radiculopathy and
myelopathy may arise in tumors that grow toward the spinal canal (29, 30).

Osteochondromas are most commonly found in the distal femur (30%), followed by the proximal
tibia (15-20%), humerus (10-20%), hands and feet (10%), pelvis (5%), scapula (4%), and
vertebrae (2%) (31). While the literature indicates that these tumors are predominantly detected in
the knee region, one study identified the distal fibula as the third most common site, displacing the
humerus from that position (24). In our study, the tumor was most frequently localized in the distal
femur (n: 33, 37.5%), with the proximal tibia being the second most common site (n: 14, 15.9%).
Notably, the mass was located around the knee in the majority of cases (47 cases, 53.4%).

Osteochondromas have been reported in the rib cage and pelvis in approximately 5% of cases,
with an even smaller proportion found in the vertebrae (32,33). In our study, no tumors were
detected in the rib cage; however, a higher incidence of tumors was noted in the iliac bone (4.5%,
n: 4) compared to existing literature. Additionally, we documented one case each in the vertebra
and scapula, which represent rare localizations.

In a study evaluating seven hundred and forty-eight solitary osteochondromas, tumors were
identified in the bones of the foot in 10 cases, with only 2 of these located specifically in the
forefoot bones (20). In our study, osteochondromas were observed in the toes in 3 cases (3.4%)
and in the metatarsal bones in 1 case (1.1%). Additionally, tumors were detected in the fingers of
the hands in 6 cases (6.8%) and in the metacarpal bones in 2 cases (2.3%).

According to Lichtenstein et al., the prevailing hypothesis is that osteochondromas arise
spontaneously as a result of a reaction in the periosteum, triggered by rapid proliferation (34,35).
Conversely, other authors propose that the development of osteochondromas may be attributed to
endogenous factors (genetic predisposition) or exogenous influences (such as trauma or radiation)
(11,22).

Osteochondroma can have several mimics, including subungual exostosis, bizarre parosteal
osteochondromatous proliferation (BPOP), also known as Nora lesion, florid reactive periostitis,
dysplasia epiphyseal hemimelica (Trevor disease), and turret exostosis (16).

The NORA lesion, also known as bizarre parosteal osteochondromatous proliferation, is a benign
bone lesion characterized by a high recurrence rate and various morphological findings. It is
primarily observed in the small bones of the hands, infrequently in the bones of the feet, and very
rarely in larger bones (36). During our study, a case of NORA lesion that posed a challenge for
differential diagnosis was identified in our archives. This case involved a 15-year-old male patient,
in whom the lesion was localized to the second metacarpal region of the hand and was noted to
have local recurrences during follow-up in the clinic. Histopathological examination revealed bone
trabeculae and cartilage areas within the stroma, characterized by spindle cell proliferation on the
bone surface, which showed no connection to the underlying bone cortex. Occasional nuclear
enlargement of chondrocytes was also observed.

In addition to NORA lesion, the differential diagnosis encompasses parosteal osteosarcoma,
subperiosteal hematoma, exostoses (including Dupuytren and turret exostoses), and
enchondromas, all of which lack continuity with the intact bone medulla (37). The assessment of
continuity with the bone medulla is crucial for making an accurate histopathological diagnosis.

Siileyman Demirel Universitesi Saglik Bilimleri Dergisi 25


25


Erkilinc et al. Osteochondroma Histopathology

Osteochondromas can lead to neurological complications in the extremities due to pressure exerted
on nearby nerves, as well as vascular complications arising from pressure on vascular structures.
Neurological issues may manifest as neuropathic pain or result in a loss of strength. Vascular
complications can range from thrombosis to alterations in blood flow, potentially leading to
ischemia due to insufficient nutritional supply to the tissues (2). The overall prognosis for
osteochondromas is very favorable, with a recurrence rate estimated at approximately 2% (38). In
our cases, no additional complications were reported following surgery, and no recurrences were
observed.

Although a definitive diagnosis is established histopathologically, pathognomonic features of
osteochondromas can often be identified through plain radiographic imaging. These lesions may
appear as stalked or flat protrusions emerging from the surface of the bone and are typically
located in areas where tendons attach to long bones, which can result in widening of the
metaphysis. Expected radiographic findings include calcifications or linear extensions within the
cartilage structure (39). In our study, the final diagnosis was achieved by analyzing the
radiological images of the cases and correlating our histopathological findings with clinical and
imaging data.

The periosteal reaction and the irregularity of tumor edges observed in osteosarcoma, which is
included in the differential diagnosis on imaging, are significant diagnostic factors (40). Secondary
osteosarcoma, which may arise from osteochondroma, is exceedingly rare (41). In our study, no
instances of osteosarcoma secondary to osteochondroma were identified.

Chondrosarcoma is characterized by a low signal on diffusion-weighted MRI (26). In cases of
malignant transformation, the thickness of the cartilage cap and the enhancement of septa using
gadolinium are critical for diagnosis (42). Distinguishing between osteoblastic proliferation
observed in chondrosarcoma and endochondral ossification seen in osteochondroma can be
challenging using bone scintigraphy. Positron emission tomography (PET) may aid in grading and
diagnosing chondrosarcoma; however, it is important to note that abnormal glucose retention can
occur in osteochondromas, which are common in the pediatric population and continue to grow
during this period (43). A study examining solitary osteochondromas over a span of 32 years
reported recurrence in six cases, with secondary chondrosarcoma detected in two (43). It is
estimated that 80% of secondary chondrosarcomas develop from osteochondroma. These
secondary chondrosarcomas typically present at an earlier age (approximately 35 years) compared
to primary chondrosarcomas, with a reported risk of malignant transformation of about 2% in
cases with chondromatosis. Notably, nearly half of these cases involve the pelvic bone (9). In our
study, we documented the development of grade Il chondrosarcoma from osteochondroma in a 45-
year-old male patient (1.1%). No malignant transformations were noted in the other cases, and the
chondrosarcoma was identified as a single mass located in the distal femur.

The incidence of secondary chondrosarcomas arising from osteochondromas is estimated at 1-2%.
While this rate is elevated in cases of osteochondromatosis, the actual percentage may be lower, as
many solitary osteochondromas remain asymptomatic and are often discovered incidentally (26).
In another study, it was determined that 81% of 151 chondrosarcoma cases developed from
osteochondroma (44). In our study, no malignant transformations were observed in any of the
multiple osteochondroma cases.

Secondary chondrosarcomas are typically diagnosed in individuals in their fifth and sixth decades,
whereas primary chondrosarcomas are generally identified at a younger age (45). The case of
grade Il chondrosarcoma arising from osteochondroma that we documented in our study was in a
45-year-old patient, aligning with the typical age range for secondary chondrosarcomas.
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Microscopic examination reveals several signs indicative of malignant transformation, including
increased mitosis, atypical mitosis, necrosis, hypercellularity, cystic and myxoid changes,
distortion of architecture, and nuclear pleomorphism (45). In the histopathological analysis of the
grade Il chondrosarcoma arising from osteochondroma, identified in our study, the tumor
exhibited lobulated cellular morphology of hyaline cartilage with evidence of bone permeation.
Mild atypia was noted in most areas, while atypical features became more pronounced in certain
regions, where multiple chondrocytes were observed within the lacunae.

For symptomatic osteochondromas, particularly those with cosmetic concerns, irregular borders,
radiolucent foci, or suspicious imaging characteristics such as bone destruction, the most
appropriate management involves radical excision that includes the cartilage cap. This should be
accompanied by close clinical follow-up to monitor for potential recurrence, and postoperative
radiotherapy should be considered if necessary. Additionally, in cases where the tumor's
localization may lead to instability after procedures such as laminectomy or fasciectomy, surgical
stabilization is recommended. Although malignant transformation is infrequent, careful assessment
Is warranted in cases where the cartilage cap measures over 3 cm, particularly in conditions like
Multiple Hereditary Exostoses (MHE), where the risk of malignant transformation is elevated. In
such scenarios, postoperative radiotherapy should be considered alongside rigorous clinical and
radiological follow-up (46,16).

Osteochondroma is primarily a benign bone tumor that is more prevalent in males and is most
commonly located in the distal femur. Patients typically present with complaints of pain, although
recurrence is rarely observed. While the majority of osteochondromas occur in long bones, they
may manifest with atypical localizations and clinical presentations. Osteochondromas can be
solitary or multiple, with most cases being solitary in nature. It is important to remain vigilant for
the possibility of malignant transformation, albeit rare, occurring in association with
osteochondroma.

Declaration of Ethical Code: This retrospective study was approved by the ethics committee of our institution with
date and number 27/12/2023/20.478.486/2172
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