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Primary osseous tumours of the elbow:
60 years of registry experience

Mansur Halai, Sanjay Gupta, Stephanie Spence, David Wallace,
Lech Rymaszewski and Ashish Mahendra

Abstract
Background: We present the largest series of surgically treated primary bone tumours of the elbow in the English literature

(75 cases). We sought to identify characteristics specific to these lesions and recommend an investigatory protocol.

Methods: The national registry and case notes were reviewed between 1954-2014. Tumours were classified according

to Enneking’s spectrum.

Results: There were no benign latent cases in this series as these were managed locally. All patients presented with

persistent rest pain, with or without swelling. The distal humerus, in contrast to the proximal radius and ulna, was

responsible for the majority and the more aggressive cases. Misdiagnosis was evident in 13% of cases; most of which were

attributed to simple bone cysts. All patients that were referred required surgical intervention to either establish the

diagnosis or for treatment. Benign tumours had a 19% recurrence rate, with giant cell tumour the most aggressive.

Malignant tumours carried 39% local recurrence rate and a 5-year mortality of 61%.

Conclusions: The suspicion of a tumour should be raised in the patient with unremitting, unexplained, non-mechanical

bony elbow pain. These echo the NICE recommendations and we recommend prompt specialist referral. With high rates

of local recurrence, we recommend close postoperative monitoring.
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Introduction

Primary bony tumours of the elbow are uncommon and
account for approximately 1% of all osseous tumours.1

The majority of the literature in this area describes indi-
vidual osseous lesions and their treatments, with one
case series consisting of 25 patients.2

The present study was conducted by retrospective
review of the Scottish Bone Tumour Registry (SBTR),
founded in 1954. An independent clerk prospectively
enters the data of patients that present with a primary
bone tumour throughout Scotland. The tumours are con-
firmed by the orthopaedic oncology multidisciplinary
team. The SBTR receives approximately 100 new cases
per annum. There are currently over 5000 cases logged
in the registry. Each case includes data concerning patient

demographics, diagnosis, radiological imaging, pathology
and clinical course.

Delayed diagnosis is a recurring theme frequently
attributed to a lack of familiarity of tumours in this
region.3 We sought to identify characteristics in epidemi-
ology and clinical course specific to primary bone tumours
affecting the elbow. We report how the cases presented
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and how they were subsequently treated. In addition, we
recommend a protocol for the diagnosis and management
of these rare tumours.

Materials and methods

The anatomical boundary of the elbow is defined as the
medial and lateral epicondyles of the distal humerus,
the capitellum, the radial head and the olecranon.4

Accordingly, all cases of benign and malignant primary
bone tumours involving these regions were included in
the present study. The SBTR was retrospectively
reviewed from January 1954 until June 2014. A total
of 12 cases were excluded from the registry because
when they were seen initially, their elbow pathology
was found to be a result of either: post-traumatic
cysts, metastases or multiple myeloma. This left 75
cases of primary osseous tumours of the elbow.

Benign lesions were sub-classified as latent, active or
aggressive according to the spectrum of disease
described by Enneking et al.5 This classification was
described in 1980 and therefore, in cases earlier to
this year, the senior author (AM) sub-classified the
tumour retrospectively by examining the case notes,
histology slides and pathology reports. Malignant
lesions were classed as either low or high grade.
Surgical treatment modality was classified as intrale-
sional with or without bone graft or cement, marginal
excision, radical excision, endoprosthetic replacement
or amputation.

The clinical course, adjuvant therapy, local recur-
rence, distant metastases, imaging and notes from the
follow-up consultations were evaluated. Surgery varied
depending on tumour type, grade, treatment modality
and current guidelines at the time. All patients were
followed-up for a minimum of 2 years until discharge

or death. No patients were lost to follow-up (median 8
years, range 2 years to 18 years).

Results

There were 47 (63%) benign and 28 (37%) malignant
primary bone tumours. There were no latent cases in
the benign group. The commonest benign tumour was
fibrous dysplasia with 15 (32%) cases. This was fol-
lowed by giant cell tumour with nine (19%) cases, oste-
oid osteoma with eight (17%) cases and seven (15%)
cases were aneurysmal bone cysts. Within the benign
group, 43% were on the aggressive side of the spec-
trum. With respect to the malignant elbow bone
tumours, eight cases (29%) were low grade, whereas
20 cases (71%) were high grade. There were 17 cases
(61%) of osteosarcoma and seven cases (25%)
of Ewing’s sarcoma. The demographics and the
characteristics of the presentations are summarized in
Table 1.

There were 38 male and 37 female cases in this series.
With respect to benign tumours, the ratio of male:
female was 22: 25 and 16: 12 for malignant tumours.
The age at presentation ranged from 11 years to 87
years with a mean age of 34 years. Benign tumours
presented in patients at a mean of 29 years (range 12
years to 83 years) and malignant tumours presented at
40 years of age (range 11 years to 82 years). The length
of symptoms prior to presentation to the treating
orthopaedic oncologist surgeon varied from 1 month
to 72 months. In the benign tumour group, this mean
time was 8 months compared to 6 months for the malig-
nant tumours. Rest pain was the most frequent present-
ing symptom, noted in 87% of all tumours. Swelling
was also common with 70% of cases having this as a
presenting complaint.

Table 1. Demographics and characteristics of the tumours at presentation to the tertiary service.

Demographics and presentation
Distal humerus Proximal ulna and radius

Benign Malignant Benign Malignant

Number of patients 23 26 24 (12 ulna:12 radius) 7 (4 ulna: 3 radius)

Male: female 10: 13 13: 13 12: 12 5: 2

Mean age at presentation (years, range) 23 (3–62) 49 (1–87) 34 (6–83) 31 (8–51)

Mean length of symptoms (months, range) 6 (1–24) 6 (1–12) 9 (1–72) 6 (1–12)

Pain as presenting symptom 23 (100%) 22 (76%) 23 (96%) 6 (75%)

Swelling as presenting symptom 16 (70%) 22 (76%) 14 (58%) 6 (75%)

Fracture at presentation 6 (26%) 7 (24%) 10 (42%) 3 (38%)
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Table 2. Benign elbow lesions.

Case Spectrum Location Sex/age Year

Histological

diagnosis

Surgical

treatment

Recurrence

and surgery Misdiagnosis

1 Active D Humerus M/18 1996 SBC ILC & BG N N

2 Active D Humerus M/56 1968 FD ILC N N

3 Active D Humerus M/29 1980 FD ME N N

4 Active D Humerus F/13 2008 SBC ILC N N

5 Active D Humerus F/14 1965 OO ME N N

6 Active D Humerus F/13 1960 OO ILC Y, RE Y

7 Active D Humerus F/15 1964 FD None N N

8 Active D Humerus F/27 1970 SBC ILC & BG Y, ILC & ORIF Y

9 Active D Humerus F/13 1977 SBC ILC & BG N N

10 Active D Humerus F/24 1968 FD ILC N N

11 Active D Humerus M/16 1968 SBC None N N

12 Active P Radius M/20 1976 FD ILC N N

13 Active P Radius M/23 1977 FD ILC N N

14 Active P Radius M/44 1957 FD ILC & CP N N

15 Active P Radius M/29 1938 FD ME N N

16 Active P Radius M/29 1967 FD ME N N

17 Active P Radius F/43 1980 OO RE N N

18 Active P Radius F/37 1958 FD ILC N N

19 Active P Radius M/19 1984 OO ILC & BG N N

20 Active P Radius F/43 1980 OO RE N N

21 Active P Radius M/15 1982 FD ILC N N

22 Active P Ulna M/30 1973 FD ILC & CP N N

23 Active P Ulna F/33 1955 SBC None N N

24 Active P Ulna F/50 1995 FD ME N N

25 Active P Ulna M/45 1997 FD ILC & BG N N

26 Active P Ulna F/45 1987 FD ILC & ORIF N N

27 Active P Ulna M/39 2012 OO OK & RFA N Y

28 Aggressive D Humerus M/23 1967 CB ILC N N

29 Aggressive D Humerus F/62 1963 ABC ILC & ORIF N N

30 Aggressive D Humerus F/22 1963 ABC ILC Y, RE &BG Y

(continued)

274 E Shoulder & Elbow 7(4)



Depending on the decade of presentation, pre-
operative imaging for staging included plain radio-
graphs, bone scans, computed tomography (CT) and/
or magnetic resonance imaging (MRI). Needle and/or
open biopsies were obtained to confirm the diagnosis in
all cases. Adjuvant therapy was administered when rec-
ommended by an oncologist.

All patients had a surgical intervention to establish a
diagnosis or for treatment of symptoms. The treatment
for primary bone tumours varied depending on histo-
logical type, available treatments and individual patient
factors. Similarly, the clinical course varied depending
on the personality of the tumour. We present these as
individual cases, divided into benign and malignant
tumours in Tables 2 and 3, respectively. In this series,
the majority of tumours originated in the distal
humerus. These were generally noted to be more
aggressive compared to the proximal radius and ulna.

There was a 19% (n¼ 9) local recurrence rate at a
mean of 3 years in the benign tumour cohort.
Comparatively, 39% (n¼ 11) of the malignant group
had a local recurrence. Within the malignant group,
the low grade tumours recurred less than the high
grade group (low grade 22%; high grade 48%). The
high grade tumours recurred at a mean of 1.5 years
postoperatively. In addition, 43% (n¼ 12) of the pri-
mary malignant elbow tumours presented with distant
metastases. The overall 5-year mortality in the malig-
nant group was 61% (low grade 12%; high grade 68%).
In this series, 13% of all tumours were initially misdiag-
nosed, with management altered as a consequence.

Discussion

With 75 tumours identified in a period of 60 years,
the rarity of these conditions is apparent.

Table 2. Continued

Case Spectrum Location Sex/age Year

Histological

diagnosis

Surgical

treatment

Recurrence

and surgery Misdiagnosis

31 Aggressive D Humerus M/31 1963 CB ILC & BG N N

32 Aggressive D Humerus M60 1959 GCT ILC & BG N N

33 Aggressive D Humerus F/22 1979 GCT ILC & CP Y, RE & BG N

34 Aggressive D Humerus F/24 1984 GCT ILC & BG N N

35 Aggressive D Humerus M/21 1989 OO ILC N N

36 Aggressive D Humerus F/12 1960 OO ILC N N

37 Aggressive D Humerus F/20 1958 GCT ILC Y, AMP Y

38 Aggressive D Humerus M/16 1968 GCT ILC & BG Y, RE & BG N

39 Aggressive D Humerus F/16 1969 ABC ILC N N

40 Aggressive P Radius M/44 1954 ABC ILC & BG N N

41 Aggressive P Radius F/23 1956 GCT RE N N

42 Aggressive P Radius F/36 1964 GCT ILC & BG N N

43 Aggressive P Ulna M/12 1979 ABC ILC Y, ILC Y

44 Aggressive P Ulna F/31 1966 GCT ILC & CP N N

45 Aggressive P Ulna F/13 1987 ABC ILC & BG N N

46 Aggressive P Ulna F/18 2002 ABC ILC & BG Y, RE Y

47 Aggressive P Ulna F/51 1991 GCT RE Y Y

P, proximal; D, distal; M, male; F, female; Y, yes; N, no; ABC, aneursymal bone cyst; SBC, simple bone cyst; GCT, giant cell tumour; FD, fibrous dysplasia;

CB, chondroblastoma; OO, osteoid osteoma; ILC, intralesional curettage; BG, bone grafting; ORIF, open reduction internal fixation; ME, marginal

excision; CP, cementoplasty; RE, radical excision; RT, radiotherapy; RFA, radiofrequency ablation; OK, Outerbridge and Kashiwagi procedure; AMP,

amputation.
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Relevant literature on the subject is sparse. These cases
were from a national database, which serves a popula-
tion of approximately 5 million people. The aims were
therefore to identify the types and demographics of pri-
mary osseous elbow tumours and to recommend an
investigatory and treatment protocol.

There were no benign latent cases identified in this
series because these lesions were managed locally, with-
out referral to the tertiary service. In addition, this sug-
gests that benign latent lesions are less likely to lead to
significant pain requiring referral. We identified more
malignant tumours in the distal humerus and more
benign tumours affecting the proximal ulna and
radius. Patients with malignant tumours affecting the
distal humerus presented at an older age, at an average
of 49 years compared to 23 years in benign conditions.
A similar trend was found by Bruguera et al. in their
review from 1998.6

This series highlights the significant morbidity and
mortality associated with elbow tumours. Over a quar-
ter of the benign group had recurrences which resulted
in further surgery while the 5-year mortality for the
high grade malignancies was 68%.

Benign active lesions

The commonest tumour in this series was fibrous dys-
plasia representing 32% of all the benign tumours. In
patients with severe fibrous dysplasia, the peak fracture
rate is reported between 6 years to 10 years of age,
although it is reported in adulthood.7–9 All patients in
our cohort presented with pain initially but no swelling
around the elbow. A pathological fracture at presenta-
tion was evident in 20% of these cases. In our series,
cases were treated surgically with intralesional curettage
and cementoplasty or bone autograft. None of these
patients re-presented with recurring symptoms, there
were no malignant transformations in these patients
and there were no misdiagnoses here. Another large
series does, however, report that malignant transform-
ation of fibrous dysplasia can occur in up to 4%.10

Osteoid osteomas were responsible for 17% of the
benign elbow tumour group. These typically presented
with elbow pain and stiffness. Classically, as was appar-
ent in the majority of our cases, these lesions are more
painful at night and relieved by salicylates.11 CT scan-
ning has been suggested as the best imaging modality to
confirm the diagnosis.12 However, when the nidus is
subperiosteal and small, MRI may be of more benefit
as it shows additional signs such as oedema, effusion
and synovitis. The majority of our osteoid osteomas
were treated with intralesional curettage or image
guided radiofrequency ablation.13

With any tumour of the elbow, we recommend seek-
ing advice from regional elbow subspecialists. One of

our cases of osteoid osteoma was treated with an
Outerbridge and Kashiwagi procedure.14 This allowed
easy access to both the anterior and posterior aspects of
the humerus and removal of the entire tumour without
extensive soft tissue dissection.

Benign aggressive lesions

Giant cell tumour (GCT) of the elbow was present in
19% of the benign cases. The vast majority of cases
were female patients and this follows the documented
trend of female preponderance with GCT.15 They were
all managed with a biopsy followed by intralesional
curettage and bone grafting, with a 50% recurrence
rate observed. Previous reports have suggested a
higher recurrence rate for primary treatment of GCT
when curettage was used instead of radical excision,
making the latter a more suitable and reliable option
in aggressive lesions.16 Our recurrent cases of disease
were successfully treated with radical excision.
However, one patient eventually had a forequarter
amputation and one patient died from metastases.
Both cases were initially misdiagnosed. It is recom-
mended that all patients with benign aggressive lesions
such as this or aneurysmal bone cysts (our third most
common benign tumour) are closely followed-up with
serial imaging.

Malignant lesions

Malignant tumours of the elbow are challenging in
terms of aggressiveness, regional anatomy and their
rarity. There were approximately equal numbers of
males to females and the mean age of presentation
was 40 years. Our series found high-grade osteosar-
coma to account for 61% of the malignancies. The
majority of our cases presented with a painful swelling,
but one presented with a fungating mass. Several of the
patients had metastatic spread at the time of diagnosis
and therefore radiotherapy was used in these cases as a
palliative measure. Over half of the operations here
were amputations, and only 14% of these patients sur-
vived more than 5 years.

Ewing’s sarcoma was responsible for 25% of malig-
nant cases, with the majority presenting in adolescence.
These aggressive tumours resulted in death in 50% of
the cases. The majority of these tumours were treated
with neoadjuvant chemotherapy and radical excision.
All of the fatalities had chest metastases within 2 post-
operative years. Our institution has issued national
guidelines regarding the follow-up of malignant
tumours. We recommend that chest radiographs are
requested at 6-monthly intervals after surgery for all
high grade malignant tumours for the first 5 postopera-
tive years, then annually until the tenth
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postoperative year. This is in addition to the routine
surgical follow-up.17

Elbow reconstruction

Endoprosthetic replacement (EPR) may bring more
favourable outcomes for patients. Ayoub et al.18

looked at eight cases of Ewing’s sarcoma affecting the
skeletally immature humerus. The tumours were
resected and the limbs salvaged with extensible EPRs,
with a 90% 5 year survival. This was in stark contrast
to our largely non-EPR group. Two of our entire series
underwent EPR for primary Ewing’s sarcoma. Both
cases had neoadjuvant chemotherapy followed with
custom-made total elbow replacements and have had
no recurrence. The main reason for our largely non-
EPR treatment involving the remaining cases was the
fact that several of the cases were treated in the advanced
metastatic stage where extensive reconstructive surgery

was not deemed appropriate. There were two cases of
Ewing’s sarcoma that did not present with metastases
and did not receive an EPR. These two cases both pre-
sented in the 1970s and we propose that EPR treatment
was not commonplace at that time.

Infection is clearly a major concern in the immuno-
compromised patients undergoing prolonged surgery
with large metallic prosthesis. Therefore, we use anti-
biotic impregnated cement and more recently have been
requesting silver-coated EPRs. There is emerging evi-
dence that this can reduce postoperative infection in
orthopaedic oncology as silver has low toxicity and
excellent antimicrobial activity.19,20

A limitation of the present study is that patients with
historical investigations and treatments are included in
the series. We acknowledge that investigatory and
treatment modalities have evolved over this period,
which present difficulties in the analysis of this data.
Hence, the data is presented in a qualitative form.

Elbow pain / swelling 

History & examination
Blood investigations

Radiograghs
MRI

Refer to specialist centre

Benign tumour established Unsure
Benign active / aggressive tumour

Malignant tumour suspected

Osteoid osteoma: Radiofrequency 
ablation

Benign latent: Observe

Biopsy at specialist centre

Malignant Benign active / aggressive

Staging, oncology review
Intralesional or marginal resection 

Biological reconstruction

No metastases: consider limb-salvage surgery, 
biological reconstruction or amputation

Multiple metastases:  
palliative treatment

Surgical follow-up as required 
Chest surveillance including radiographs for up 

to 10 postoperative years

Figure 1. Management protocol for the suspicion of an elbow tumour.
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However, the study is strengthened by the fact that no
patients were lost to follow-up.

Recommendations

Misdiagnosis remains a problem and was evident with
10 cases (13%) identified on the database. The majority
were concerning benign lesions that were attributed to
simple bone cysts. However, two were incorrect initial
diagnoses in the malignant group. We recommend that
patients presenting with persistent and moderate elbow
pain should be investigated, especially if the onset is
insidious and nonresolving (Figure 1). In our experi-
ence, this pain was not only functional but often pre-
sent at rest. The National Institute of Clinical
Excellence (NICE) guidelines state that patients with
increasing, unexplained or persistent bone pain or ten-
derness, particularly pain at rest should be investigated
by the primary healthcare professional urgently.21 We
consider that our study reinforces this.

It is recommended that histological diagnosis can be
obtained by image-guided core biopsy, which is less
invasive and appropriate in lesions with an easily pene-
trable outer cortex or soft tissue component. Where this
is not possible, open biopsy is recommended. All biop-
sies should be carried out after consultation with the
musculoskeletal orthopaedic specialist to ensure that
the definitive surgical treatment is not jeopardized.
It is emphasized that the biopsy should be carried out
by the team carrying out the definitive surgical inter-
vention. This recommendation follows guidelines from
Members of the Musculoskeletal Tumour Society.22 In
our centre, all biopsies are reviewed by two separate
pathologists who are members of the national muscu-
loskeletal sarcoma team.

All patients are discussed at the weekly national sar-
coma meeting prior to decision on surgical treatment.
This weekly meeting involves the three centres, via a
video link, that are treating bone tumours in
Scotland. There are, however, no formal weekly meet-
ings with the five other treating centres from the rest of
the UK (Birmingham, Newcastle, Oswestry, Oxford
and Stanmore). Occasionally, if specialist advice is
required from a Consultant outside of Scotland, an e-
mail referral will be made to that particular specialist.

The operative approach to the elbow will depend on
the anatomical location of the tumour as well as
pathological type and local staging. The surgical
exposure of the elbow is limited by several factors
including surrounding neurovascular structures. In
addition, the articular cartilage of the various bones
can limit the location and size of bone windows for
intralesional procedures. Our management protocol
for the suspicion of an elbow tumour is summarized
in Figure 1.

Conclusions

Clinicians should note that elbow tumours present with
unexplained and unremitting non-mechanical pain,
swelling or fracture. Early specialist referral is the
quickest means to deliver expert care from the multi-
disciplinary team with these rare tumours.
Misdiagnosis occurs most frequently in the benign
group and thus a high degree of suspicion should be
advised. In our series, all benign lesions required surgi-
cal intervention. Malignant tumours are associated
with significant morbidity and historically have led to
death or amputation. With specialist centres now being
referred to more frequently, reconstruction of the
elbow is an expanding field. Complex cases require
input from both elbow specialists and musculoskeletal
oncologists.
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