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INTRODUCTION

Primary bone tumors are relatively uncommon and 
constitute only 0.2–0.5% of  all tumors in all ages in most 
series reported worldwide.1,2 Benign bone tumors are more 
common than malignant bone tumors, while malignant 
tumors are associated with a higher rate of  morbidity and 

mortality.3,4 Bone tumors pose a challenge to orthopedic 
surgeons, radiologists, and pathologists worldwide. The 
challenge becomes higher in developing countries because 
of  the paucity of  diagnostic and therapeutic facilities and 
the ignorance of  the population.3 Therefore, we need an 
integrated approach involving clinical data, radiographic, 
and histologic features to make an accurate diagnosis and 
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to find out the degree of  activity and malignancy associated 
with each lesion.5

Not many studies on benign bone tumors in the North 
Eastern Indian population are published in the available 
literature. Therefore, this study was conducted to find out 
epidemiological data on benign bone tumours in patients 
admitted in Orthopaedic Department of  a tertiary care 
teaching institute located in North East India.

Aims and objectives
To find out the epidemiological data on benign bone 
tumors in North East Indian population amongst patients 
admitted in Orthopaedics Department of  a tertiary care 
teaching institute.

MATERIALS AND METHODS

This hospital-based retrospective study with prospective 
effect was conducted in a teaching institute from January 
2016 to June 2020. The study was on patients of  the 
North-East Indian population who were admitted to the 
Department of  Orthopedics. All confirmed benign bone 
tumor patients of  different ages and both sexes were included 
in this study. Soft-tissue tumors, malignant bone tumors, 
and incomplete follow-up patients were excluded. Patients 
who were suspected of  having bone tumors on history and 
clinical examination were subjected to roentgenographic 
evaluation at our Institution’s Department of  Radiology. 
This was followed by computed tomography (CT) scan and/
or magnetic resonance imaging of  the involved anatomical 
part. All the patients underwent pre-operative core needle 
biopsy under C-arm or CT guidance usually under regional 
anesthesia. Whenever the core needle biopsy failed to 
obtain an adequate amount of  tissue for histopathological 
diagnosis or the histopathological diagnosis was inconclusive, 
the incisional biopsy was done. The biopsy specimen 
was collected and transported in 10% formaldehyde 
solution to our Institution’s Department of  Pathology for 
histopathological diagnosis. After correlating clinical features, 
radiological evaluation, and histopathological diagnosis, 
the patients were considered for treatment by appropriate 
invasive procedures or surgical intervention. The treatment 
modalities were based on histological diagnosis, anatomical 
location, extent of  bone tumors, and presenting symptoms. 
The patients were followed up to look for recurrence, any 
complications, and functional recovery.

RESULTS

Forty patients of  bone tumors out of  2288 admitted 
patients were managed at our unit (incidence of  1.75%). 
Out of  40 bone tumor patients, 29 were benign with an 

incidence of  1.27%. The youngest patient was a 4-year-old 
male child with a pathological fracture of  the neck femur 
through a simple bone cyst and the oldest patient was a 
54-year-old female with biopsy-proven giant cell tumor 
(GCT). The average age was 20.34  years. The most 
commonly affected age group was 10–20  years (n=11, 
37.93%). More than ¾th of  the patients (n=23, 79.31%) 
were <30 years of  age (Table 1).

The femur was the most commonly affected bone (n=16, 
55.17%), followed by the radius (n=3, 10.34%), tibia, and 
humerus (n=2, 6.9%) each. The most commonly involved 
side was the left (n=18, 62.07%) (Table 2).

The most common predominant complaint was 
swelling (n=18, 52.94%) followed by pain (n=11, 
32.35%) and pathological fracture (n=5, 14.71%). 
Some of  the patients presented with overlapping 
symptoms also. Osteochondroma was the most 
common benign bone tumor (n=15, 51.72%) and 13 
of  these were located in the femur. Eight of  these 
cases with osteochondromas were aged between 10 
and 20 years. The second most common tumor was 
GCT (n=6, 20.7%) and three of  these were located 
in the distal radius (Table 3).

Of  25  patients were male and only four were female 
(male:  female = 6.25:1). 13  (86.67%) out of  15 
osteochondroma patients and 5 (83.33%) out of  6 GCT 
patients affected the males (Table 4).

Various methods of  treatment were offered to 
the patients in our study. These were based on 
histopathological diagnosis, the extent of  the tumor, 
anatomical location, and presenting symptoms, as shown 
in (Table 5).

The patient who underwent subtotal scapulectomy 
for chondromyxoid fibroma of  scapula developed 
intraoperative hemorrhage leading to intra-operative 
hypotension and post-operative anemia and she was 
managed by intra-operative and post-operative blood 
transfusion. Another patient with GCT in the proximal 
tibia treated with the sandwich technique developed a 
superficial wound infection. It was controlled by regular 
dressing of  the wound and with appropriate antibiotics 

Table 1: Age (in years) distribution
Age group (years) No of patients (%)
0–10 7 (24.14)
10–20 11 (39.93)
20–30 5 (17.24)
30–40 3 (10.34)
40–50 2 (6.90)
50–60 1 (3.45)
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after wound swab culture and sensitivity report. He 
required no surgical intervention. No patient reported 
with recurrence or any other long-term complications. 
All patients were rehabilitated to activities of  daily living 
at the final follow-up.

DISCUSSION

Etiologically, bone tumors are multi-factorial. They most 
commonly arise from de novo somatic mutation,6 but the 
other predisposing factors also include irradiation,7 foreign 
bodies,8 pre-existing bone lesions,9,10 and less commonly 
trauma,11 chemotherapy12, and viruses.13 Males are more 
commonly affected than females.14-17 They can occur in all 
age groups, but more commonly affect the first and second 
decades of  life.3,14

The geographic distribution of  these tumors varies 
greatly in different parts of  the world. Asian countries 
have lower incidence and prevalence compared to Europe 
and the USA.18-20 Clinical symptoms of  bone tumors are 

Table 4: Histological type and sex distribution
Histological type Male Female
Osteochondroma 13 2
Giant cell tumor 5 1
Simple bone cyst 3 0
Aneurysmal bone cyst 2 0
Chondroma 2 0
Chondromyxoid fibroma 0 1

Table 2: Distribution of anatomical location
Site Scapula Humerus Radius Metacarpal Phalanx Pelvis Femur Tibia Fibula Metatarsal
Cases (n) 1 2 3 1 1 1 16 2 1 1

Table 3: Histological types with anatomical locations
Histological types Frequency (%) Bones involved
Osteochondroma 15 (51.72) Femur (13), Tibia (1), Humerus (1)
Giant cell tumor 6 (20.70) Radius (3), Tibia (1), Pelvis (1), Metatarsal (1)
Simple bone cyst 3 (10.34) Femur (2), Humerus (1)
Aneurysmal bone cyst 2 (6.9) Femur (1), Fibula (1)
Chondroma 2 (6.9) Metacarpal (1), Phalanx (1)
Chondromyxoid fibroma 1 (3.45) Scapula (1)

Figure 1: Pre-operative and post-operative X-rays and clinical photographs of giant cell tumor-distal radius
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often non-specific. They may present with pain, swelling, 
and sometimes with pathological fractures without 
supporting a specific diagnosis.1 Characteristic clinical 
symptoms can be found only in a few bone tumors. 
Imaging studies act as an important tool for the diagnosis 
of  bone tumors.

Our study facilitates a basis for the comparison of  
demographics and histology of  bone tumors in the North-
East Indian population with those of  other population 
(Table 6).

Osteochondroma was found to be the most common 
benign bone tumor in our study with 51.72% followed by 
GCT (20.7%). These findings are consistent with the results 
of  studies by Obalum et al., Baena-Ocampo et al., Jain et al., 
Rhutso et al., and Salawu et al.,3,21-24 respectively. Although 
in most studies, GCT was the second most common benign 
bone tumor, Solooki et al.,25 and Bergovec et al.,26 found 
enchondroma and simple bone cyst as 2nd most common 
benign lesion, respectively. Interestingly, Gulia et al.,27 and 
Settakom et al.,28 reported GCT as the most common 
benign tumor in their studies. This difference in their study 
could be because of  the fact that the peak age in their study 

Table 5: Tumor with different treatment modalities
Treatments offered Bone tumor Number (n)
Intra‑lesional steroid Simple bone cyst‑proximal humerus (Figure 3) 1
Excision in toto Osteochondroma 15
Curettage and autogenous bone graft Chondroma (2) +GCT‑pelvis (1) 3
Curettage and sandwich technique GCT‑proximal tibia 1
Curettage and reconstruction arthroplasty  
(autogenous fibula and cancellous bone graft from iliac crest)

GCT‑distal radius 1

Curettage and reconstruction arthrodesis  
(autogenous fibula and cancellous bone graft from iliac crest)

GCT‑distal radius 1

Excision+fibular struts+K‑wire fixation GCT‑metatarsal 1
Curettage and nailing Aneurysmal bone cyst 1
Curettage, fibular struts, and fixation with K‑wires Simple bone cyst with femur neck fracture 1
Curettage, fibular struts, and fixation with plate (Figure 1) Simple bone cyst with subtrochanteric fracture (1) + 

(Figure 2) aneurysmal bone cyst with subtrochanteric 
fracture (1)

2

Wide marginal resection (subtotal scapulectomy) Chondromyxoid fibroma 1
Wide marginal resection and reconstruction with proximal 
fibula

GCT‑distal radius 1

GCT: Giant cell tumor

Figure 2: Pre- and post-operative X-rays and clinical photographs of unicameral bone cyst-proximal femur
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population was the 21–30 years age group in which GCT 
is known to be common.

We found the peak age of  incidence between 10 and 
20  years. This finding was comparable with studies by 
Baena-Ocampo et al., Jain et al., Solooki et al., Rhutso et al., 
Bergovec et al., and Salawu et al.,21-26 who also reported 
second decade of  life to be the commonly affected age.

There was male preponderance in our study. Male 
preponderance was also similar to the results of  studies 
by Obalum et al., Baena-Ocampo et al., Jain et al., Rhutso 
et  al., Bergovec et al., Gulia et al., and Salawu et  al.3,21-

24,26,27 However, the male-to-female ratio in our study 
was 6.25:1 which was much higher when compared with 
similar epidemiological studies. The explanation for such 
predominant male preponderance could not be found in 

Table 6: Comparison of demographics and histology of bone tumors in our environment with those of 
other population
Year of 
publication

Authors with 
country

Study 
period 
(years)

No of benign 
cases/total

Most common 
tumor (%)

M: F Peak age in 
years (%)

Most common site 
(%)

2009 Baena‑Ocampo 
et al. (Maxico)

5 405/566 OC (43.7)
GCT (14.6)
EC (10.1)

1.2:1 11–20 (48.9%) Femur (37)
Tibia (20)
Humerus (12.3)

2009 Obalum et al. 
(Nigeria)

25 130/240 OC (36, 27.7)
GCT (21.6)
ABC (13.9)

1.6:1 22°C <20 years
GCT‑3rd and 4th 

decade

NA

2011 Jain et al. 
(South India)

8 67/117 OC (22.22)
GCT (20.51)
EC (6.84)
OO (4.27)

1.48:1 11–20 (41.79) Femur (41.79)
Tibia‑fibula (20.9)
Radius‑Ulna (8.96)

2011 Solooki et al. 
(Iran)

12 213/389 OC (63.9)
EC (10.8)
GCT (9.9)

NA 15–24 (45) Femur
Tibia
Humerus

2013 Rhutso et al. 
(Manipur, India)

2 41/62 OC (22,53.65)
GCT (21.95)
Osteoma (4.87)
OO (4.87)
Chondroma (4.87)
Chondromxoid 
fibroma (2.43)

1.16:1 11–20 (47.06) Tibia (43.9)
Femur (34.15)

2015 Bergovec et al. 
(Croatia)

30 2761/3482 OC
SBC
Chondroma
OO
GCT

1:1.08 11–20 Femur
Tibia

2016 Gulia et al. 
(Mumbai, India)

1 181/1203 GCT (55.8)
ABC (9.9)

1.41:1 21‑30 Tibia (24.86)
Femur (23.2)

2018 Salawu et al. 
(Nigeria)

2 40/72 OC (30.6)
GCT (8.3)

NA 11–20 (47.5) Femur (35)
Tibia (25)

2020 Our study 4.5 29/2,288 OC (51.72)
GCT (20.7)

6.25:1 11–20 (37.93) Femur (55.17)
Radius (10.34)

OC: Osteochondroma, GCT: Giant cell tumor, EC: Enchondroma, ABC: Aneurysmal bone cyst, OO: Osteoid osteoma, SBC: Simple bone cyst

Figure 3: Pre- and post-X-rays of unicameral bone cyst-proximal humerus treated with intra-lesional steroid
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our present study and this could be a scoop for future 
research. Another striking finding in our study was that 
five out of  six patients of  GCT were males while studies 
by Mohammed and Isa14 and Rehman et al.29 found GCTs 
predominantly in females.

The most commonly affected bone in our study was 
femur (55.17%) which was in concordance with studies by 
Baena-Ocampo et al., Jain et al., Solooki et al., Bergovec 
et  al., and Salawu et al.21,22,24-26 However, Rhutso et al.,23 
and Gulia et al.,27 reported tibia was the most common 
site of  occurrence followed by femur. Radius was found 
to be the second most commonly affected bone in our 
study as against tibia in studies by Baena-Ocampo et al.,21 
Jain et al.,22 Solooki et al.,25 Bergovec et al.,26 Salawu et al.24

The trips and tricks of  various surgical exposures and 
procedures done to treat benign bone tumors seemed to 
be successful from the facts that all the patients recovered 
to the functional status of  daily living, there were no long-
term complications and there was no recurrence at final 
follow-up. 

Limitations of the study
The limitations of  our study were that this was done in a 
single center with a relatively small sample size.

CONCLUSION

This study gives epidemiological data on benign bone tumors. 
This data can be used for setting up or upgrading dedicated 
oncological or oncosurgery institutes. A multicentric study 
on a bigger population sample size is suggested in the future 
to obtain a larger data bank.
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