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Introduction

The human skeletal system is the internal framework of the 
human body composed of all the bones, joints, cartilage, 
ligaments, and tendons and altogether weighs 20% of total 
body weight.[1] Each of these components of skeletal system 
can present with myriad of pathologies.

Spectrum of bone pathologies ranged from metabolic 
diseases, Paget’s diseases  (osteitis deformans), fracture, 
osteomyelitis, bone infarct and necrosis, tumours, cystic 
lesions, metastatic to miscellaneous lesions.[1‑3] These lesions 
have a slight male preponderance and may affect children, 

adults, or elderly persons.[4] They may present with pain, 
palpable mass, or by restricting the movement of the part 
involved.[1-4] Bone lesions may sometimes be asymptomatic 
or present with unspecific signs and symptoms mimicking 
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each other clinically.[1-4] Patient with Ewing’s sarcoma may 
present with fever and increase erythrocyte sedimentation 
rate mimicking the diagnosis of osteomyelitis.[1-4] These 
lesions therefore, would require other investigative tools, 
especially histology to confirm the diagnosis.[1‑4] Some 
aetiologies of nonneoplastic bone lesions are unknown, while 
some are strongly associated with multiple factors such as 
repeated traumatic stress, viral, bacterial or fungal infections, 
hormonal increase or deficiencies, and inherited syndromes 
or diseases.[1‑3] Little information is available concerning 
the aetiology and epidemiologic features of benign bone 
tumours, but malignant bone tumours can develop de novo 
or arise from somatic mutations, while some are associated 
with risk factors such as irradiation, chemotherapy, and 
foreign bodies.[1‑3,5] More so, some skeletal malignancies can 
arise from preexisting benign bone lesions such as Paget’s 
disease, enchondromatosis, osteochondromatosis, fibrous 
dysplasia, or bone infarct.[1‑3,5] Globally, bone sarcomas 
account for 0.2%–0.5% of all malignancies, and the adjusted 
incidence rate for all bone and joint malignancies is 0.9 per 
100,000 persons per year, while the five‑year overall survival 
rate is 67.9%.[5] However, the incidence of benign bone 
tumours is higher than primary malignant bone lesions.[5] 
The primary malignant bone tumour incidence is slightly 
higher in males than females (10/million/year vs. 8/million/
year), and it shows bimodal distribution in the second 
decade of life and in ages older than 60 years.[5] Although, 
primary bone neoplasms and tumour‑like conditions are 
rare worldwide.[2,3,6] Nevertheless, bone tumours have been 
identified to be on the rise in Africa, England, and other 
parts of the world with its tendency to affect young children 
and adolescents.[7‑9] In spite of small percentage of primary 
bone malignancies, they are responsible for morbidity 
and mortality in young patients.[5] It is therefore of utmost 
importance to expand research on these lesions in order to 
detect specific molecular changes, or clonal chromosomal 
aberrations to prompt accurate diagnosis and prevent 

advanced stage of presentations in other to curb morbidly 
and mortality associated with these lesions.

Joint pathologies are few in relation to bone lesions and 
include ganglia, Baker’s cyst, carpal tunnel syndrome, 
arthritis, tumours, and tumour‑like conditions.[2,3] Among 
these lesions, ganglion cysts were common tumefactive 
deformities associated with repeated trauma and occur near 
joints, especially in the volar wrist, while osteoarthritis is the 
most common joint disease caused by secondary degenerative 
changes due to aging process and exacerbated by repeated 
trauma.[2,3] Other arthritides include rheumatoid arthritis, 
infectious arthritis, and gout while the joint tumours include 
mainly localised nodular tenosynovitis or diffuse pigmented 
villonodular tenosynovitis and rarely synovial chondromatosis 
and synovial hemangioma with their extremely rare malignant 
counterpart.[2,3]

Significantly, there is a dearth of information on these lesions 
at Nnamdi Azikiwe University Teaching Hospital (NAUTH), 
Nnewi, Nigeria. This study is therefore aimed at providing 
the baseline data in NAUTH for further research as well as 
determining the frequency and morphological patterns of 
musculoskeletal lesions in our institution.

Materials and Methods

Setting
NAUTH is a federal teaching hospital located in Nnewi – a 
major economic hub with many manufacturing companies 
and one of the three major cities in Anambra state located 
in the southern part of the state about 22  km southeast 
of Onitsha. As a referral centre, it provides tertiary‑level 
health care for patients within Anambra state as well as 
neighboring cities and states. Anambra state is one of the 
five south‑eastern states of Nigeria, with a population of 
4,055,048 and population density of 840/km2 according to 
the 2006 census.[10] Its boundaries are formed by Delta state 
to the west, Imo and River states to the south, Enugu state 
to the east, and Kogi state to the north.

Method
This was a retrospective study which spanned over a 
nine‑year period and involved 84 lesions comprising 47 bone 
lesions and 37 joint lesions diagnosed in the Histopathology 
Department of NAUTH, Nnewi, Nigeria, from January 2011 
to December 2019. Laboratory request forms and duplicate 
copies of histologic reports were retrieved and relevant 
clinical information and histological type of the lesions were 
extracted. The exclusion criteria include inadequate records 
ranging from unrepresentative tissue, incomplete clinical 
details of age, and gender. All lesions of hematopoietic and 
odontogenic origins were also excluded from this study. 
Bone biopsy was performed by either percutaneous method 
with drill or open surgical biopsy. The bony tissues were 
put for decalcification in 10% nitric acid. They were then 
sectioned and mounted on glass slide and stained with 
routine histochemical stain  (hematoxylin and eosin). The 
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Figure  1: Histologic types and gender distributions of nonneoplastic 
bone lesions
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slides were reviewed by the authors using multi‑headed light 
microscope (CARL ZEISS®).

Data analysis
Data were analysed using statistics software Statistical Package 
for the Social Sciences  (SPSS) Incorporated, version  21 
Chicago, Illinois, USA. Quantitative continuous variables such 
as age were summarised using mean and standard deviation 
while categorical variables such as sex were summarised 
using percentage. Results were presented in tables and charts. 
Pearson’s Chi‑square was used to test the association between 
two categorical variables, and P  <  0.05 was considered 
statistically significant.

Results

A total of 84 lesions were analysed, and it accounted for 
1.2%  (84/7324) of all surgical specimens received in the 
laboratory within the study period. 58.3% (58.3%; 49/84) were 
male and 41.7% (35/84) were female giving a male‑to‑female 
ratio of 1.4:1 with a mean age of 38.7 ± 22.0 years. The age 
range of persons that presented with the lesions in this study 
was 1–80  years. Most cases were seen in the age group 
of 1–20  years  (29  cases, 34.5%) and the least cases were 
seen in the age group above 70  years  (two cases, 2.4%). 
Out of the 84 lesions analysed, 47 cases were bone lesions 
while 37 were joint lesions. The nonneoplastic bone lesions 
25.0% (21/84) and joint 33.3% (28/84) were more common 
comprising 58.3% (49/84) of all the lesions under study. The 
male‑to‑female ratio of nonneoplastic bone lesions shows a 
slight male preponderance of 1.2:1 [Figure 1] while that of 
joint lesions shows a slight female predilection with a M: F 
ratio of 1:1.2.

The total neoplastic lesions seen in this study were 
41.7%  (35/84), which included 27.4%  (23/84) of benign 
tumours and 14.3% (12/84) of malignant tumours.

Fourteen (14/23; 60.9%) cases were benign bone tumours and 
they showed a marked male preponderance with a M: F ratio 
of 3.3:1 while nine  (39.1%; 9/23) cases were benign joint 
tumours and they showed a slight male preponderance with a 
M: F ratio of 1.3:1.

There was no malignant joint lesion seen in this study, and 
all malignant cases were bone lesions. They constituted 
14.3% (12/84) of all the lesions and had an equal male‑to‑female 
ratio.

The age range of the bone lesions was 2–80 years. Of the 
47  cases of bone lesions, 31  (37.0%) cases were male and 
16  (19.0%) cases were female giving a M:  F ratio of 2:1. 
Nonneoplastic lesions were 21 (44.7%) cases out of 47 bone 
lesions. These nonneoplastic lesions occurred more in the 
age groups of 21–40 years (31.8%; 7/22) with a slight male 
preponderance and a male‑to‑female ratio of 1.4:1. Among 
the cases, osteomyelitis which included chronic osteomyelitis 
and xanthogranulomatous osteomyelitis was most common 
accounting for 33.3%  (7/21) of all nonneoplastic bone 
lesions and 8.3% (7/84) of all lesions under study. It had a 
male‑to‑female ratio of 2:1. Five out of seven cases were seen 
in the age groups above 40 years. The second most common 
nonneoplastic bone lesion was fracture callus accounting for 
19.0% (4/21) of all nonneoplastic bone lesions and 4.8% (4/84) 
of all the lesions under study followed by fibroma and 
aneurysmal bone cyst with (3.6%; 3/84) each while congenital 
macrodactyly, fibrous dysplasia, intracortical xanthoma, and 
spondylosis were the least represented with 1.2%  (1/84) 
each [Table 1].

Twenty‑six (55.3% 26/47) cases of neoplastic bone lesions 
were seen in this study and accounted for 31.0%  (26/84) 
of all the lesions and constituted 74.3%  (26/35) of all the 
neoplasms under review. Fourteen  (53.8%; 14/26) cases 
were benign tumours while 12  (46.2%; 12/26) cases were 
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Figure 2: Photomicrograph of osteochondroma shows cap, composed 
of mature hyaline cartilage overlying bone with central portion having 
marrow elements

Figure 3: Photomicrograph of pigmented villonodular tenosynovitis shows 
variable admixture of osteoclast‑like giant cells and stromal cells with 
hemosiderin‑laden macrophages in areas
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Table 1: Gender and percentage distributions of the 
lesions of bone and joint

Histopathologic types (n) Frequency

Male, 
n (%)

Female, 
n (%)

Total, 
n (%)

Nonneoplastic bone lesions
Aneurysmal bone cyst (3) 2 (2.4) 1 (1.2) 3 (3.6)
Chronic osteomyelitis (5) 3 (3.6) 2 (2.4) 5 (6.0)
Fibrous dysplasia (1) 0 1 (1.2) 1 (1.2)
Fracture callus (4) 3 (3.6) 1 (1.2) 4 (4.8)
Intracortical xanthoma (1) 1 (1.2) 0 1 (1.2)
Macrodactyly (1) 0 1 (1.2) 1 (1.2)
Cement‑ossifying fibroma (1) 0 1 (1.2) 1 (1.2)
Ossifying fibroma (2) 1 (1.2) 1 (1.2) 2 (2.4)
Spondylosis (1) 0 1 (1.2) 1 (1.2)
Xanthogranulomatous 
osteomyelitis (2)

2 (2.4) 0 2 (2.4)

Neoplastic
Benign

Giant cell tumour (7) 5 (6.0) 2 (2.4) 7 (8.3)
Osteochondroma (7) 6 (7.1) 1 (2.1) 7 (8.3)

Malignant
Chondroblastic 
osteosarcoma (2)

1 (1.2) 1 (1.2) 2 (2.4)

High‑grade osteosarcoma (2) 0 2 (4.2) 2 (2.4)
Chondrosarcoma (1) 1 (1.2) 0 1 (1.2)
Ewing sarcoma/PNET (2) 2 (2.4) 0 2 (2.4)
Metastatic 
adenocarcinoma (2)

2 (2.4) 0 2 (2.4)

Metastatic SCC (3) 2 (2.4) 1 (1.2) 3 (3.6)
Sub‑total of bone lesions 31 (37.0) 16 (19.0) 47 (56.0)
Nonneoplastic joint lesions

Ganglion cyst (20) 8 (9.5) 12 (14.3) 20 (55.6)
Tophaceous gout arthritis (3) 3 (3.6) 0 3 (3.6)
Hypertrophic synovium (1) 0 1 (1.2) 1 (1.2)
Rheumatoid nodule (1) 0 1 (1.2) 1 (1.2)
Synovial cyst (3) 2 (2.4) 1 (1.2) 3 (3.6)
Benign

Nodular tenosynovitis (4) 2 (2.4) 2 (2.4) 4 (4.8)
Synovial hemangioma (3) 2 (2.4) 1 (1.2) 3 (3)
Synovial 
angiomyolipoma (1)

0 1 (1.2) 1 (1.2)

Lipoma arborescens (1) 1 (1.2) 0 1 (1.2)
Malignant (nil) 0 0 0

Sub‑total of joint lesions 18 (21.4) 19 (22.6) 37 (44.0)
Total 49 (58.3) 35 (42.0) 84 (100.0)
PNET: Peripheral neuroectodermal tumour, SCC: Squamous cell 
carcinoma
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malignant bone tumours. The benign tumours occurred 
more in younger age group with a peak age between 1 and 
20 years and less frequent after the age of 40 years with a 
marked male preponderance (M: F = 3.3:1). The 14 cases of 
benign bone tumours included just osteochondroma [Figure 2] 
(50.0%; 7/14) and giant cell tumours [Figure 3] (50.0%; 7/14) 
and accounted for 29.8%  (14/47) of all bone lesions and 
40.0% (14/35) of all the neoplasm. Both benign bone tumours 

had marked male predilections. Giant cell tumours occurred 
more in the age groups of 20–60 years while osteochondroma 
occurred more at younger ages of 1–20  years. Malignant 
bone tumours constituted the remaining bone neoplasms and 
had 46.2% (12/26). It accounted for 34.3% (12/35) of all the 
neoplasms and 100.0%  (12/12) of all malignant tumours. 
The majority of cases were found within the age group of 
21–40 and above 60 years with an equal male: female ratio 
of 1:1 [Table 2].

Out of 12  cases of malignant bone tumours, metastatic 
bone diseases and osteosarcomas were the most common 
malignancies with 5/84 and 4/84, respectively. Osteosarcomas 
were however the most common primary bone malignancy 
seen in this study. Others were chondrosarcoma (1) and Ewing 
sarcoma/PNET (2).

Skull was the most common anatomic site for all bone lesions 
with 14.9%  (7/47) followed by the humerus with 12.8%. 
However, humerus was the most common anatomic site for 
bone tumours with 19.2% (5/26) followed by femur and tibia 
with 3/26 (11.5%) each [Table 3].

The age range of the joint lesions was 1–76 years. Joint lesions 
had slight female preponderance with a male‑to‑female 
ratio of 1:1.2. There were 37 cases of joint lesions in this 
study, out of which 28  cases were nonneoplastic. Among 
the nonneoplastic joint lesions, ganglion cyst was far 
more common and constituted 71.4% (20/28) of cases and 
23.8% (20/84) of all lesions with a M: F ratio of 1:1.5. It 
occurred in all age groups.

The remaining nine  (9/37; 24.3%) cases were neoplastic 
joint lesions which included only benign tumours. There 
was no malignant joint tumour seen in this research. Nodular 
tenosynovitis was the most common benign joint tumours 
and accounted for 44.4%  (4/9) of all joint tumours and 
11.4% (4/35) of all the tumours. It occurred at both young 
and old ages.

Wrist was the most common anatomic site of the joint 
lesions (25.0%; 13/37) followed by fingers and elbow with 
13.5% (5/37) of cases each and the least represented site was 
spine with only one (2.7%) case [Table 4]. Ganglion cyst was 
the only joint lesion at the wrist. The second most common 
location of ganglion cyst was the foot with four cases.

Discussion

Skeletal tumours and tumour‑like lesions are comparatively 
uncommon when compared with wide array of lesions in 
histopathology.[4,6,10] There are few published articles of 
these lesions in South‑east Nigeria. Bone lesions often pose 
diagnostic challenges to pathologists owing to lack of other 
auxiliary investigative tools in most resource‑poor settings.[4,6,10] 
However, with increasing bone tumours in Africa, England, 
and other parts of the world, accurate diagnosis is essential in 
its management.[7‑9] Clinical data, and radiology aid in accurate 
diagnosis, but histopathological evaluations are paramount 
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Table 2: Age‑wise distributions of the lesions of bone and joint

Histopathologic types (n) Age groups

0-10 11-20 21-30 31-40 41-50 51-60 >60 Total
Nonneoplastic bone lesions

Aneurysmal bone cyst (3) 1 1 1 ‑ ‑ ‑ ‑ 3
Chronic osteomyelitis (5) 1 ‑ ‑ 1 ‑ 1 2 5
Fibrous dysplasia (1) ‑ 1 ‑ ‑ ‑ ‑ ‑ 1
Fracture callus (4) ‑ ‑ 1 ‑ ‑ 1 2 4
Intracortical xanthoma (1) ‑ ‑ ‑ ‑ ‑ 1 ‑ 1
Macrodactyly (1) 1 ‑ ‑ ‑ ‑ ‑ ‑ 1
Cemento‑ossifying fibroma (1) ‑ ‑ 1 ‑ ‑ ‑ ‑ 1
Ossifying fibroma (2) 1 ‑ ‑ ‑ 1 ‑ ‑ 2
Spondylosis (1) ‑ ‑ ‑ ‑ ‑ ‑ 1 1
Xanthogranulomatous osteomyelitis (2) ‑ ‑ ‑ ‑ 2 ‑ ‑ 2
Benign tumours

Giant cell tumour (7) 1 1 3 0 1 1 ‑ 7
Osteochondroma (7) 3 3 1 ‑ ‑ ‑ ‑ 7

Malignant tumours
Chondroblastic osteosarcoma (2) 2 ‑ ‑ ‑ ‑ ‑ ‑ 2
High‑grade osteosarcoma (2) ‑ ‑ ‑ 2 ‑ ‑ ‑ 2
Chondrosarcoma (1) ‑ ‑ ‑ ‑ ‑ ‑ 1 1
Ewing sarcoma/PNET (2) 1 1 ‑ ‑ ‑ ‑ ‑ 2
Metastatic adenocarcinoma (2) ‑ ‑ ‑ ‑ ‑ 1 1 2
Metastatic SCC (3) ‑ ‑ 1 ‑ 1 ‑ 1 3

Sub‑total, n (%) 11 7 8 3 5 5 8 47 (60.0)
Nonneoplastic joint lesions

Ganglion cyst (20) 4 4 2 2 1 3 4 20
Tophaceous gout arthritis (3) ‑ ‑ ‑ ‑ ‑ 2 1 3
Hypertrophic synovium (1) ‑ ‑ ‑ ‑ ‑ 1 ‑ 1
Rheumatoid nodule (1) 1 ‑ ‑ ‑ ‑ ‑ ‑ 1
Synovial cyst (3) ‑ ‑ ‑ ‑ 2 ‑ 1 3
Benign tumours

Nodular tenosynovitis (4) ‑ 1 ‑ 1 ‑ 1 1 4
Synovial Hemangioma (3) 1 ‑ 1 ‑ 1 ‑ ‑ 3
Synovial angiomyolipoma (1) ‑ ‑ ‑ 1 ‑ ‑ ‑ 1
Lipoma arborescens (1) ‑ ‑ 1 ‑ ‑ ‑ ‑ 1

Malignant (nil) ‑ ‑ ‑ ‑ ‑ ‑ ‑ 0
Sub‑total, n (%) 6 5 4 4 4 7 7 37 (40.0)
Total, n (%) 16 12 12 7 9 12 15 84 (100.0)
PNET: Peripheral neuroectodermal tumour, SCC: Squamous cell carcinoma
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in confirming the diagnosis. Histopathology also helps in 
predicting the prognosis based on cytomorphological criteria 
as well as in staging the tumours to aid the surgeon in planning 
limb salvage surgery for early malignant or benign bone 
lesions.[1‑3] It is therefore of utmost importance to highlight 
these lesions in other to provide awareness so as to prevent 
morbidity and mortality associated with advanced stage of 
presentations of these lesions.

In this study, a total of 84 lesions were reviewed which included 
47 (47/84; 56.0%) cases of bone and 37 (37/84; 44.0%) cases 
of joint lesions. The bone lesions were far more common than 
joint lesions in our study, this may be attributed to nonbiopsies 
of most joint lesions, especially osteoarthritis associated with 
aging, which usually undergo conservative treatment with 
prescribed or traditional medications. Of the 47 bone lesions, 

31 (37.0%) cases were male and 16 (19.0%) cases were female 
giving a M: F ratio of 2:1. The gender ratio was similar in 
observations in most parts of Nigeria: Zaria (M: F = 1.5:1), 
Lagos (M: F = 1.5:1), and Ile‑Ife (M: F = 1.3:1) and other parts of 
the world such as North America (Mexico City) (M: F = 1.6:1); 
Iran  (M:  F  =  1.5:1); in Gujarat, India  (M:  F  =  1.5:1); and 
Mahabubnagar, India  (M:  F  =  1.2:1).[4,6,10‑14] The age range 
of bone lesions in this study was 2–80 years with majority 
of cases  (55.3%) seen within the 2–30  years’ age group. 
This was also in keeping with most studies. The age range 
in Zaria, North West Nigeria, was 4–72 years with 75% of 
cases seen within 11–20 years and Jos, North Central Nigeria, 
also had an age range of 3–75 years with majority of cases 
seen in younger age group while Lagos had an age range of 
7.5–62 years with a peak age at 11–20 years.[10,11,15] Studies 
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Table 4: Anatomic distributions of the lesions of joint

Histological types (n) Locations

Finger Knee Wrist Foot Ankle Elbow Spine Bone marrow Total
Nonneoplastic lesions

Ganglion cyst (20) 1 13 4 1 1 20
Tophaceous gout arthritis (3) 1 2 3
Hypertrophic synovium (1) 1 1
Rheumatoid nodule (1) 1 1
Synovial cyst (3) 1 2 3
Benign

Nodular tenosynovitis (4) 4 4
Synovial hemangioma (3) 2 1 3
Synovial angiomyolipoma (1) 1 1
Lipoma arborescens (1) 1 1

Malignant (nil) 0
Total 5 4 13 4 3 5 1 1 37
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outside Nigeria also had similar reports, Hathila et  al. in 
Gujarat, India, reported that bone lesions were more common 
in younger age group (11–30 years), and it constituted 58.2% 
of all cases, while in Iran study, the age range was 4–84 years 
with peak age within 5–25 years.[4,14]

Twenty‑six  (55.3%) cases out of 47 bone lesions in this 
study were neoplastic tumours, while 44.7%  (21/47) were 
nonneoplastic bone lesions. Neoplastic lesions were found 
to be more common than nonneoplastic lesions, which is in 
conformity with studies done by Mohammed and Isa in Zaria; 

Table 3: Anatomic distributions of the lesions of bones

Histological types (n) Locations

Skull Shoulder Humerus R/U Foot Femur T/F Spine Sternum Knee Leg Bone 
marrow

Total

Bone lesions
Aneurysmal bone cyst (3) ‑ ‑ ‑ ‑ 1 ‑ 1 1 3
Chronic osteomyelitis (5) 1 2 ‑ ‑ ‑ 1 1 5
Fibrous dysplasia (1) ‑ ‑ ‑ ‑ 1 ‑ ‑ 1
Fracture callus (4) 2 ‑ ‑ ‑ ‑ ‑ 1 1 4
Intracortical xanthoma (1) ‑ ‑ ‑ ‑ ‑ ‑ 1 1
Macrodactyly (1) ‑ ‑ ‑ ‑ 1 ‑ ‑ 1
Cement‑ossifying 
fibroma (1)

1 ‑ ‑ ‑ ‑ ‑ 1

Ossifying fibroma (2) 2 ‑ ‑ ‑ ‑ ‑ 2
Spondylosis (1) ‑ ‑ ‑ ‑ ‑ ‑ 1 1
Xanthogranulomatous 
osteomyelitis (2)

‑ ‑ ‑ ‑ 1 ‑ ‑ 1 2

Benign tumours
Giant cell tumour (7) ‑ ‑ ‑ 3 1 ‑ 1 2 7
Osteochondroma (7) ‑ 1 3 ‑ 2 1 7

Malignant tumours
Chondroblastic 
osteosarcoma (2)

‑ ‑ 2 ‑ ‑ ‑ 2

High‑grade 
osteosarcoma (2)

‑ ‑ ‑ ‑ ‑ 2 ‑ 2

Chondrosarcoma (1) ‑ 1 ‑ ‑ ‑ ‑ 1
Ewing sarcoma/
PNET (2)

1 ‑ ‑ ‑ 1 ‑ 2

Metastatic 
adenocarcinoma (2)

‑ ‑ ‑ ‑ ‑ ‑ 1 1 2

Metastatic SCC (3) ‑ ‑ 1 ‑ ‑ ‑ 1 1 3
Total 7 4 6 3 5 3 4 4 2 1 2 6 47
PNET: Peripheral neuroectodermal tumour, SCC: Squamous cell carcinoma, R/U: Radius & Ulna, T/F: Tibia & Fibula
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Aina et al. in Ile‑Ife, South West Nigeria; Settakorn et al. in 
Thailand; Kethireddy et al.; and Hathila et al. in India.[4,6,10,12,16]

In our study, we also observed that benign bone 
tumours  (14/26) were more common than malignant 
counterpart  (12/26). Benign bone tumours constituted 
two‑third (53.8%; 14/26) of all bone tumours in our study. 
This finding agreed with studies within and outside Nigeria: 
Jos (66.7%), Lagos (53.7%); Mahabubnagar, India (89.2%); 
Iran (50.0%); and Mexico City (71.6%), but several other 
reports including studies from Zaria, Ile‑Ife, maintained 
higher percentage of malignant bone tumours.[6,10‑16] A study 
in Ile‑Ife, South West Nigeria, reported 50.0% of malignant 
bone tumours and 28.0% of benign and 22.0% of tumour‑like 
lesions while Zaria, North West Nigeria, reported 39.4% 
malignant bone tumours and 38.6% of benign tumours 
with 22.0% tumour‑like lesions.[10,11] Giant cell tumour and 
osteochondroma were the most common benign neoplastic 
tumours seen in this study. This is in tandem with most 
studies within and outside Nigeria.[10‑16]

Primary bone tumours were, however, more common than 
secondary tumours. The total primary bone tumours in our 
study were 80.0% (21/26) with only five cases of metastatic 
bone disease. This agreed with most studies.[10,11,13,14] Out of 26 
bone tumours seen in this study, 12 cases were malignant bone 
tumours constituting 46.2% with osteosarcomas and metastatic 
bone diseases being the most common bone malignancies 
in our study. Most studies reported osteosarcoma as the 
most common bone malignancy followed in some studies 
by metastatic bone diseases.[4,6,10‑16] In the United Kingdom, 
around 560 new cases of bone sarcomas are diagnosed 
yearly.[17] In Italy, an average of 1.3 new malignant bone 
tumours are diagnosed per 100,000 males/year and 1.1 per 
100,000 females/year.[5] The overall incidence rate for bone 
and joint malignancy in the United States is 0.9 per 100,000 
persons per year.[5] Trinidad and Tobago has an incidence of 
1.125 per 100,000 populations annually, while Cameroon has 
an average incidence of 27 tumours a year or two per one 
million inhabitants.[18,19]

Among the nonneoplastic bone lesions in this study, 
osteomyelitis was the most common lesion accounting for 
33.3%  (7/21) followed by fracture callus  (4/21; 19.0%). 
It occurred more common in ages above 40  years  (5/7; 
71.4%) with a M: F ratio of 2:1. This is similar to a report by 
Kethireddy et al. in India who reported chronic osteomyelitis 
as the most common nonneoplastic bone lesion comprising 
38.9% followed by tuberculous osteomyelitis  (22.2%) but 
differs from a study by Hathila et al. also in India who reported 
tuberculosis as the most common nonneoplastic condition 
followed by chronic osteomyelitis.[4.5]

Skull was the most common anatomic site for all bone lesions 
with 14.9% (7/47) followed by the humerus (12.8%). However, 
humerus was the most common anatomic site for bone tumours 
in our study, with 19.2% (5/26) followed by femur and tibia 
with (12.0%) 3/47 each. Nevertheless, other studies reported 

femur followed by tibia, then humerus as the most common 
location for bone tumours.[4,6,13,14] However, Mohammed and 
Isa in Zaria reported face as the most common site for bone 
tumours and tumour‑like lesions similar to our study.[10]

Our study also observed 37 cases of joint lesions, out of 
which 28 cases were nonneoplastic and 9 cases were all 
benign neoplastic tumour, no malignant joint lesion was seen. 
Ganglion cyst (20/28) was the most common joint lesion, and 
occurred in all age groups with wrist as the most common 
anatomic site followed by foot. Nodular tenosynovitis (4/9) 
was the most common benign joint tumour. These observations 
agreed with Horvai and Weidner et  al. who reported that 
ganglion was much more common than joint neoplasm and it 
occurred commonly at the wrist.[2,3] They also concluded that 
the primary neoplasms of the joint are rare and usually benign, 
with the malignant counterpart being extremely uncommon.[2,3]

Conclusion

Skeletal lesions are uncommon in our environment and involve 
mostly bone and joint with associated cartilages and tendons. 
It has slight male predominant in bony lesions and vice vasa 
for joint lesions, with nonneoplastic lesions being the most 
common followed by benign tumours. We also noted that joint 
malignancies are extremely rare while bone malignancies are 
majorly osteosarcoma and metastasis with associated morbidity 
and mortality. We, therefore, recommend a prompt biopsy of 
any skeletal lesion to make early and accurate diagnosis and 
initiate immediate treatment to prevent advanced presentation.
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