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INTRODUCTION 

World Health Organization (WHO) defines 

osteochondromas as bony projections, covered by a 

cartilaginous cap, which lie at the outer surface of the 

bone.1 Osteochondroma is the most common benign bone 

tumor in humans and constitutes around 35% of all benign 

bone tumors.2 It was believed that osteochondroma is not 

a true neoplasm but a growth aberration that occurs due to 

ectopic growth plate. However recent literature suggests 

that the osteochondromas are truly neoplastic in origin.3 

The tumor predominantly contains bony tissue; however, 

it is the cartilaginous cap which is responsible for its 

growth.4 Osteochondromas are usually seen in children 

and young adolescents and the growth typically ceases as 

the skeletal maturity is reached. Osteochondromas 

commonly present as a solitary lesion and rarely as 

multiple lesions. Solitary osteochondromas comprise of 

around 90% of the cases and most of the patients with 

multiple lesions have multiple hereditary 

osteochondromatosis.5 Most of the solitary 

osteochondromas arise due to separation of a nest of 

cartilage cells from the physis during development which 

retains its growth potential; however, trauma and 

irradiation have also been reported in literature as causes.6 
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Some reports suggest osteochondromas to have a slight 

male preponderance.4,7 The femur is involved by 

osteochondromas in around 30% cases; hence, it is the 

single most common bone involved.7 The commonly 

involved long bones are the femur, tibia and humerus.8 

Involvement of the knee joint is observed in around 40% 

of the patients.9 The region of the bone involved is 

metaphysis in almost all the cases and the tumor tends to 

grow away from the joint.6 Most of the osteochondromas 

are asymptomatic and may be observed as incidental 

findings on clinical examination and radiographs.10 The 

symptomatic cases may present due to pain, which is either 

due to indentation of the tumor into the soft tissues or a 

fractured osteochondroma.11 Few may present as a 

painless swelling located at the ends of the long bones, 

which slowly increases in size and sometimes rapidly 

during the growth spurt.6  

Sometimes this swelling may even press upon important 

neurovascular structures. Clinical examination and plain 

radiographs are usually enough to clinch the diagnosis of 

an osteochondroma in long bones.6 However, advanced 

imaging studies like computer tomography (CT) and 

magnetic resonance imaging (MRI) may be performed to 

determine the relationship of the tumor with the adjacent 

soft tissue structures and to evaluate the cartilaginous 

cap.12 Not every solitary osteochondroma needs to be dealt 

surgically.13 Patients with solitary lesions who are 

asymptomatic can be managed conservatively but 

continuous follow-up is advisable.13 Surgical excision of 

the tumor is the mainstay of the treatment in symptomatic 

cases.4  

This study aimed at studying the outcome of the solitary 

osteochondromas of the femur treated with surgical 

excision. 

METHODS 

This was a prospective study, which included 32 patients 

with solitary osteochondromas of femur managed 

surgically, from July 2014 to October 2019 in the 

department of orthopaedics, Government Medical 

College, Jammu. A detailed history was taken and 

thorough clinical examination was done in all patients. 

Radiographs were taken in all cases to confirm the clinal 

diagnosis. CT and MRI were performed in several cases to 

know about the size of the cartilaginous cap and 

relationship with adjacent neurovascular structures. An 

informed written consent was taken from all the patients 

included in the study. The complications of the procedure 

were fully explained to the patients and all the patients 

agreed to take part in the study.  

Inclusion criteria 

The study included patients with solitary 

osteochondromas, osteochondromas of femur, patients of 

any age group and any sex. 

Exclusion criteria  

The study excluded patients with multiple 

osteochondromas, osteochondromas of other bones except 

femur, associated primary malignant tumors of bone, non-

consenters for surgery, and morbid patients unfit for 

surgery. 

The surgery was performed under spinal anaesthesia in all 

cases. The choice of the approach was made depending 

upon the easier accessibility to the tumor. The 

osteochondromas located in the distal femoral metaphysis 

were removed using medial or lateral approaches 

depending upon the location of the tumor. 

Osteochondromas located in the proximal femur were 

removed using posterior approach. Extra-periosteal 

excision of the tumor was performed using various 

osteotomes. Adequate care of the adjacent soft tissue 

structures was taken and it was made sure that the tumor is 

completely removed. Hemostasis was achieved to avoid 

post-operative hematoma formation. A suction drain was 

placed in all cases. Soft tissue was closed back in layers. 

The tumor was sent for histopathology in all cases to rule 

out any malignant changes. Patients were given injectable 

antibiotic doses before and after surgery. The intravenous 

antibiotics were continued for three days after surgery, 

according to the hospital antibiotic protocol. Antiseptic 

dressings were done at 48 hours post-surgery and the drain 

was removed at the same time. Skin sutures were removed 

at two weeks after surgery. Post-operative radiographs 

were taken to assess the adequacy of the excision. Most of 

the patients were discharged at third post-operative day. 

The patients were followed at 2 weeks, 6 weeks, 3 months, 

6 months and 18 months. At every follow-up the patients 

were assessed for any complications. No patient was lost 

to follow-up and none of the patients died till the 

completion of this study. The statistical analysis of the data 

was carried out by using percentage, mean, range and 

standard deviation (SD). 

RESULTS 

The characteristics of the study participants have been 

summarized in Table 1. This study included 32 patients 

with solitary osteochondromas of femur, out of which 21 

osteochondromas (65.62%) were pedunculated and 11 

osteochondromas (34.37%) were sessile. All the 

osteochondromas were located in the metaphysis of the 

femur and no diaphyseal lesion was observed. 30 

osteochondromas (93.75%) were located in the distal 

femoral metaphysis (Figure 1) while as only two cases 

(6.25%) of proximal metaphyseal (Figure 2) involvement 

were seen. This study involved 23 males (71.87%) and 

nine females (28.12%). A male to female ratio of 2.5:1 was 

observed. The mean age of the patients at surgery in this 

study was 17.5 years (range 11-28 years). The commonest 

indication for surgery was pain. Other indications included 

cosmetic cause, restricted joint motion, fracture of 

osteochondroma and paresthesia or numbness. None of the 

patients with vascular compression or malignant 
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transformation were observed. Few complications were 

encountered in this study. Two patients (6.25%) developed 

post-operative hematoma which resolved with serial 

aspiration and compression bandaging. Both of these 

patients had giant osteochondromas. Infection occurred in 

one patient (3.12%) which was managed with serial 

debribements and antibiotics. Two patients (6.25%) 

developed post-operative hypoaesthesia. Recurrence was 

seen in one patient (3.12%) which occurred four years after 

the primary excision and was managed with re-surgery.  

 

Figure 1: Radiograph (a) and (b) a sessile 

osteochondroma of distal femur in a 21 year old male 

who presented with dull aching pain and a huge 

swelling over medial aspect of right distal thigh, (c) 

and (d) surgical excision was done using a medial 

approach. Radiograph taken post-operatively showing 

complete removal of osteochondroma. 

Table 1: Characteristics of the study participants 

(n=32). 

Characteristics No. of patients (%) 

Type of lesion  

Pedunculated  21 (65.62) 

Sessile  11 (34.37) 

Location of tumor  

Distal femoral metaphysis 30 (93.75) 

Proximal femoral metaphysis 02 (06.25) 

Diaphysis  0 (0) 

Gender distribution  

Males  23 (71.87) 

Females  09 (28.12) 

Male:female 2.5:1 

Age at surgery (years), 

mean±SD (range) 

17.5±4.56 (range 11-

28) 

Indications for surgery  

Pain 18 (56.25) 

Cosmetic  05 (15.62) 

Fracture of osteochondroma  04 (12.50) 

Restricted joint motion  03 (09.37) 

Paresthesia/numbness 02 (06.25) 

Complications  

Post-operative hematoma 02 (06.25) 

Infection 01 (03.12) 

Post-operative hypoaesthesia   02 (06.25) 

Recurrence  01 (03.12) 

 

Figure 2: Radiograph of a 19 year old male showing 

(a) and (b) a pedunculated osteochondroma of 

proximal femur, (c) and (d) the patient presented with 

restricted right hip movements, posterior approach to 

the hip was used to excise the tumor. Tumor removal 

can be seen on the post-operative radiograph. 

DISCUSSION 

This study included 32 patients with solitary 

osteochondromas of femur, who were managed with 

surgical excision of the tumor. In this series, 21 

osteochondromas (65.62%) were pedunculated and 11 

osteochondromas (34.37%) were sessile. This observation 

is similar to the one made by Khare in his series of 116 

osteochondromas.14 In this study, 93.75% of the femoral 

osteochondromas were seen in the distal metaphysis and 

only 6.25% were seen in the proximal femur. This high 

occurrence in distal femoral metaphysis and rare 

involvement of the proximal femur in the present study is 

similar to the observations by Giudici et al.7 The present 

study involved 23 males (71.87%) and nine females 

(28.12%) with a male to female ratio of 2.5:1. This male 

preponderance is in affirmation with the previous 

literature.4,7 However, there is contrasting evidence 

available regarding the male preponderance of 

osteochondromas. Bottner et al in a series of 86 surgically 

managed symptomatic osteochondromas observed 46 

males and 40 females; thus, nullifying any gender 

predilection.15 In the present study, the average age of the 

patients at the time of surgery was 17.5 years. The 

youngest patient operated was 11 years old and the oldest 

patient was 28 years old. Khare in his series of 116 

osteochondromas observed a mean age of 13 years.14 

Bottner et al in a series of 86 surgically managed 

symptomatic osteochondromas observed a mean age of 20 

years.15 In the present series, only the symptomatic 

osteochondromas were operated. The most common 

indication for surgery was pain, which was present in 18 

patients (56.25%). The other indications for surgery in the 

present study included cosmetic, fractured 

osteochondroma, restricted joint motion and paresthesia or 

numbness (Table 1). Giorgio et al in a series of 65 cases of 

surgically treated solitary osteochondromas also observed 

the pain to be the most common indication for surgery 

followed by nervous compression, esthetic injury and 

reduction in range of motion.16 In a series of 116 

osteochondromas by Khare the indications for surgery 

included cosmetic causes, pain, joint motion hindrance, 

pressure on adjacent nerves, pathological fracture and 
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malignant change.14 However, in the present study, no 

patient with malignant transformation, vascular 

compression or pathological fracture was observed. Few 

complications were encountered in the present series. The 

complications included post-operative hematoma 

formation, infection, post-operative hypoaesthesia and 

recurrence of the tumor. Post-operative hematoma was 

seen in two patients (6.25%), both of which had giant 

osteochondromas of distal femur and were managed with 

serial aspiration and compressing bandages. Infection 

occurred in one case (3.12%) which was treated with serial 

debribements and antibiotics. Hypoaesthesia in saphenous 

nerve distribution was seen in two patients (6.25%) post-

operatively which recovered within three months in both 

the patients. Recurrence was seen in one patient (3.12%) 

in the present study. The recurrence occurred four years 

after primary surgery and was managed with re-surgery. 

Khare and Giorgio et al also observed similar trends with 

minimal complications which were dealt with easily.14,16  

CONCLUSION 

Pedunculated femoral osteochondromas are more common 

than the sessile ones. Distal metaphysis is the most 

common location for the femoral osteochondromas and the 

proximal femoral osteochondromas less common. Surgical 

excision of the symptomatic solitary femoral 

osteochondromas is a rewarding and safe procedure with 

minimal complications. 
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