
)548(
  COPYRIGHT 2021 ©  BY THE ARCHIVES OF BONE AND JOINT SURGERY

Arch Bone Jt Surg. 2021; 9(5): 548-553. Doi: 10.22038/abjs.2020.47057.2299      http://abjs.mums.ac.ir

the online version of this article 
abjs.mums.ac.ir

Seyit Ali Gümüştaş, MD1; Hüseyin Bilgehan Çevik, MD2; Sibel Kayahan, MD1

Research performed at Kartal Dr. Lütfi Kırdar Training and Research Hospital, İstanbul, Turkey

Corresponding Author: Hüseyin Bilgehan Çevik, University 
of Health Sciences, Dışkapı Yıldırım Beyazıt Research and 
Training Hospital, Sehit Omer Halisdemir St, Dışkapı/
Altındağ, Ankara, Turkey
Email: bilgehancevik@gmail.com

RESEARCH PAPER

Received: 08 March 2020   Accepted: 05 December 2020

An Epidemiological Study of Primary Bone Tumors of 
the Fibula

Abstract

Background: Relatively low incidence has led to an under-rating of fibula tumors. This study aimed to evaluate 
fibula tumors as a whole and to give detailed information based on histological types according to the anatomic 
location of the tumors in the fibula.

Methods: Evaluation was made of all the primary bone tumors of the fibula recorded in our bone tumor registry and 
institute of pathology from 2007 to 2018. Of these, 62 cases were identified. Analysis included assessment of age, 
gender, tumor localization, the presenting symptoms, the duration of symptoms, and treatment methods.

Results: There were 48 (77.4%%) benign and 14 (22.6%) malignant tumors. The most commonly found benign 
tumors were non-ossifying fibroma (12/48; 25%) and aneurysmal bone cyst (12/48; 25%), and the malignant tumors 
were chondrosarcoma (3/14; 21.4%) and chondroblastic osteosarcoma (3/14; 21.4%). The most common location 
for both benign and malignant tumors (58.3%, 71.4%) are the proximal fibula, followed by the distal fibula (27.1%, 
28.6%) and the diaphysis (14.6%, 0%). Six (9.7%) patients presented with pathological fibula fractures.

Conclusion: Fibular tumors are rarely encountered in clinical practice but are mostly benign, with malignancy 
determined in approximately a quarter of patients. However, as most benign tumors are asymptomatic, and therefore 
remain undetected, the actual proportion of malignant tumors will be much lower.

Level of evidence: IV
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Introduction

Primary fibular bone tumors are uncommon, 
constituting only 2.5% of all primary bone tumors 
(1). Although, most primary bone tumors of the 

fibula are benign, considerable morbidity and mortality 
are caused by local aggressive, or malignant tumors 
(1). The most common benign tumors in this region are 
osteochondroma, enchondroma and aneurysmal bone 
cyst (ABC), while the most common malignant tumors 
are chondrosarcoma, osteosarcoma and Ewing’s sarcoma 
(2). Proximal tumors are seen more often than diaphyseal 
and distal tumors (3).

Previous epidemiological studies have provided 
information on primary bone tumors including those of 
the scapula, clavicle, and patella (4-6). However, there 
have been few studies providing detailed information on 

primary bone tumors of the fibula (2, 7, 8). In the field 
of orthopedic oncology, most studies of the fibula have 
been related to the use of the fibula as an autograft (9-
11). Besides the great value as an autograft, the fibula is 
important for the knee and ankle kinematics (12, 13). 
The aim of this study was to evaluate fibula tumors as a 
whole and to give information according to the anatomic 
location of the tumors in the fibula.

Materials and Methods
The protocol for this retrospective study was approved by 

the Local Ethics Committee. The Department of Pathology 
database was examined to detect all cases involving the 
fibula between January 2007 and December 2018. After 
excluding soft tissue tumors, metastases, tumor-like 
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males in the study sample. Localization was right-side 
in 26 (41.9%) patients and left-side in 36 (58.1%). 

The distribution of primary bone tumors of the fibula 
according to age groups and localizations is given 
in Table 1. Almost a quarter of all the lesions were 
malignant. The mean age was determined as 23.2 ± 
15.7 years in patients with benign lesions, and 34 ± 21.5 
years in those with malignant tumors. Both pain and 
swelling were the most common presenting symptoms.

Of the 62 patients, 6 (9.7%) patients had pathological 
fractures, 5 of which were non-ossifying fibroma and 
the other was ABC. Details of the pathological fractures 
are given in Table 2.

Of the benign tumors, 61.3% were followed up 
conservatively, 33.9% were surgically treated, and 
4.8% were treated with percutaneous radiofrequency 
ablation. Of the intermediate tumors (ABC and 
giant cell tumor), all of them were surgically treated 
including intralesional resection was applied to 12 
(80%) patients and partial fibulectomy to 3 (20%). 
All the malignant tumors were treated with partial 
fibulectomy.

lesions, patients with previously known neoplasms and 
had another possible primary side outside the fibula, 62 
primary bone tumors of the fibula were included in this 
study. While the patients were not specifically invited for 
the study, the hospital charts, radiographs, and pathology 
records of each patient were analyzed.

The data of the demographic features, including age, 
gender, tumor localization, the presenting symptoms, 
the duration of symptoms, and treatment methods 
were evaluated. All the radiodiagnostic images of the 
patients were carefully re-evaluated and fibula tumors 
were examined in three localizations as proximal third, 
middle third (diaphysis), and distal third of the fibula. All 
analyses were descriptive. Patient data were summarized 
as mean±standard deviation (SD), minimum, maximum 
values, number (n) and percentage (%).
Results

The 62 patients comprised 29 (46.8%) females and 33 
(53.2%) males with a median age at diagnosis of 25.6 
± 17.6 years (range, 8–73 years). Benign tumors were 
determined in 48 (77.4%) cases and malignancies in 14 
(22.6%) [Table 1]. There was a slight predominance of 

Table 1. Distribution of benign and malignant primary bone tumors of fibula according to histologic types, locations and age groups

Diagnosis Patients (n(

Location Proximal Diaphyseal Distal

Age 12< 12-21 21-51 51> 12< 12-21 21-51 51> 12< 12-21 21-51 51>

Benign (n=48( 7 8 12 1 1 3 2 1 4 6 1 2

Non-ossifying fibroma 7 2 3

Aneurysmal bone cyst 7 1 4

Osteochondroma 4 1

Intraosseous ganglion 4 1

Fibrous dysplasia 1 1 2

Osteoid osteoma 1 2

Giant cell tumor 3

Enchondroma 1 1

Osteoblastoma 1

Simple bone cyst 1

Malignant (n=14( 4 4 2 2 1 1

Chondroblastic osteosarcoma 3

Chondrosarcoma 3

Ewing sarcoma 2

Osteoblastic osteosarcoma 1

Clear cell chondrosarcoma 1

Fibroblastic osteosarcoma 1

Undifferentiated pleomorphic sarcoma 1

Adamantinoma 1

Primary bone lymphoma 1

Total (
 (n=60 7 12 16 3 1 3 2 1 4 8 2 3

38 7 17
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Discussion
The leading findings of this study were that the most 

common localization of fibula tumors is the proximal 
third, and that 26.3% of proximal tumors and 23.5% 
of distal tumors were malignant. The most prevalent 
bone tumors of the fibula were non-ossifying fibroma, 
ABC, osteochondroma, and intraosseous ganglion in the 
benign group, and chondrosarcoma and chondroblastic 
osteosarcoma in the malignant group. These results were 
similar to the findings of some previous reports (14-16).

Abdel et al reported that benign proximal fibula 
tumors are rare (14). In contrast, benign tumors were 
more common than malignant tumors in the current 
series. Like many other studies in the literature, the 
patients included were only those who had undergone 
bone biopsy from the fibula or had a definite diagnosis 
from radiodiagnostic images. It has been reported that 
benign primary bone tumors of the fibula are reported 
less than malignant tumors, which could be attributed 
to the fact that that benign lesions do not require bone 

biopsy for diagnosis and are followed-up conservatively, 
so no pathology sampling is performed (14, 17, 18). In 
the current study, the higher number of benign tumors 
was due to the high number of biopsies, pathological 
fractures and radiological diagnoses. The reason for the 
higher number of biopsies was that the benign lesions 
appeared more aggressive because of the gracile nature 
of the fibula (15).

In previous studies, both male and female predominance 
has been reported (2, 8). In the current study, there 
was a slight male predominance in the benign tumor 
group and no gender predominance in the malignant 
tumor group. However, there was male predominance in 
intermediate primary fibula tumors.

In the present study, there were no malignant tumors 
in patients aged <12 years, while 42.8% of the tumors in 
patients aged >51 years were malignant, and malignant 
tumors comprised approximately 25% of the tumors 
in patients between the ages of 12 and 51 years. In 

Figure 1. A 18-year-old female patient with osteoid osteoma of the proximal fibula. (a) Preoperative X-ray findings show focal sclerosis and 
periosteal reaction (the lesion inside the circle). (b, c, d) Axial, sagittal and coronal CT images showing an ovoid medullary-based radiolucent 
lesion of the proximal fibula measuring 14×9 mm in diameter (white arrow). (e, f, g) Axial, sagittal and coronal MRI images showed that the 
lesion has central calcifications and is associated with moderate peripheral osteosclerosis and marked periosteal reaction (black arrow). (h) 
Postoperative X-ray findings 2 years later (the lesion inside the circle).

Table 2. Features of pathological fractures due to primary bone tumors of fibula

Age Gender Localization Diagnosis Management

1 9 F Distal Non-ossifying fibroma Conservatively followed-up

2 11 M Diaphyseal Non-ossifying fibroma Conservatively followed-up

3 11 F Distal Non-ossifying fibroma Conservatively followed-up

4 13 M Proximal Non-ossifying fibroma Conservatively followed-up

5 13 F Proximal Non-ossifying fibroma Conservatively followed-up

6 17 M Diaphyseal Aneurysmal bone cyst Partial fibulectomy
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contrast, a previous study in literature examining fibula 
tumors as a whole reported malignant tumors at the rate 
of 6.5% under the age of 12 years, 24.5% between the 
ages of 12 and 51 years, and 19.2% over 51 years (2). 
Increased patient age might be a potential risk factor for 
the development of a malignant tumor of the fibula.

The localization of tumors in the fibula may cause 
different presentations (8, 14, 19). Patients may 
present with swelling, pain, peroneal nerve symptoms, 
or pathological fractures. In the present study, the 
most common symptoms were pain and swelling, as 
in previous studies. (2, 19) Pathological fractures in 
the current study were seen in benign tumors and in 
young-active patients. Although pathological fractures 
diagnosed with non-ossifying fibroma were detected at 
different localizations in the fibula, these patients were 
followed up conservatively without any intervention or 
immobilization. Since the lesions of the patients with 
ABC were located in the diaphysis, and the resection 
of this tumor in the diaphysis might cause minimal 
morbidity, this made the decision for resection easier.

Previous studies and this present study showed that the 
proximal fibula is by far the most common localization 
for bone tumors of the fibula (2, 8). Furthermore, 58.3% 
of the benign, and 71.4% of the malignant tumors 
involved the proximal fibula [Figure 1]. In order of the 
most common benign tumors of the proximal fibula 
were non-ossifying fibroma, ABC, osteochondroma, and 
intraosseous ganglion. The most common malignancies 
were chondrosarcoma and chondroblastic osteosarcoma.

Involvement of the distal fibula was seen in 28.9% of 
the benign, and 28.6% of the malignant tumors [Figure 
2]. The most common benign tumors of the distal fibula 
were ABC and non-ossifying fibroma.

The least common location was the diaphysis with 
15.5% of the benign tumors. Osteoid osteoma, and 
non-ossifying fibroma were the most common tumors 
of the diaphysis. There were no malignant tumors in 
this location.

To the best of our knowledge, there has been only 
one study to date that has analyzed fibula tumors as 
a whole (2). From a scan of the literature, it can be 
seen that there have been examination of proximal 
fibula tumors, and case reports of distal fibula tumors 
(17-21). Arıkan et al reported that the most common 
benign and malignant tumors were osteochondroma 
and chondrosarcoma, respectively (2). However, in the 
current study, the most common benign tumor was non-

ossifying fibroma and ABC, and malignant tumors were 
chondrosarcoma and chondroblastic osteosarcoma. 
The reason for this variety in the incidence might be 
associated with the relatively low number of patients 
in the current study.

Fibulectomy may be required especially in malignant 
tumors (16, 22). Local aggressive benign tumors 
such as ABC and GCT may often require intralesional 
resection, or occasionally partial fibulectomy (21, 
23, 24). However, almost all benign tumors can be 
followed-up without surgical treatment(18), even if 
they have pathological fractures. In addition, osteoid 
osteoma and osteoblastoma require percutaneous or 
open surgical treatment.

The present study is a relatively small epidemiological 
series about fibula tumors. The main limitation of this 
study was the lack of clinical and functional results. 
However, as fibula tumors are rare, this case series can 
be considered to contribute to the literature. 

In conclusion, fibular tumors are rarely encountered 
in clinical practice, and they are mostly benign tumors. 

Figure 2. A 24-year-old male patient with an Ewing sarcoma of the 
distal fibula. A partial fibulectomy of the distal fibula was necessary. 
(a) Preoperative X-ray findings show osteolytic lesion with sunburst 
appearance. (b) Postoperative X-ray findings 2 years later.

Table 3. Features of pathological fractures due to primary bone tumors of fibula

Age Gender Localization Diagnosis Management

1 9 F Distal Histiocytic fibroma Conservatively followed-up

2 11 M Diaphyseal Histiocytic fibroma Conservatively followed-up

3 11 F Distal Histiocytic fibroma Conservatively followed-up

4 13 M Proximal Histiocytic fibroma Conservatively followed-up

5 13 F Proximal Histiocytic fibroma Conservatively followed-up

6 17 M Diaphyseal Aneurysmal bone cyst Partial fibulectomy
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Approximately a quarter of the patients have malignant 
tumors. As most benign tumors are asymptomatic, 
they can remain undetected and the exact number of 
benign tumors is undoubtedly more than the number 
of cases in clinical practice. The vast majority of fibula 
tumors are seen in the proximal third. In the current 
study, the most common benign tumors were non-
ossifying fibroma and ABC, and the most common 
malignant tumors were chondroblastic osteosarcoma 
and chondrosarcoma.
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