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and absolute rarity of PLB, especially in this location, the
possibility of such an occurrence was considered quite low
on the list of differential diagnoses.

The risk of making an incorrect initial diagnosis thereby
delaying detection and proper management of life threat-
ening conditions is highlighted by this case. Following the
case presentation, this report presents a discussion of PLB
emphasising epidemiologic, diagnostic, management and
prognostic issues. This case also highlights the responsi-
bility of the chiropractor as a primary care health provider.

Primary malignant tumours of the extremities are rarely
seen in chiropractic clinics. A case is presented of an
eighty year old male who had complained of pain in the
right shoulder of several days duration. History and
clinical examination were consistent with mechanical
joint pain. Following an  appropriate course of
conservative care the patient continued to improve
until a re-injury occurred 3 months later. At that time,
radiographs revealed an ill-defined moth-eaten lesion
in the proximal humeral head. Subsequent evaluation
demonstrated it to be a rare histologic sub-type of
lymphoma. This case highlights several important issues
ranging from clinical presentation to case management.
(JCCA 2000; 44(1):21–28)

K E Y  W O R D S : bone tumours, lymphoma, epidemiology,
diagnosis, treatment, prognosis.

Introduction
 The clinical presentation of primary lymphoma of bone
(PLB), a subtype of non-Hodgkin’s lymphoma (NHL) can
be a challenging diagnosis for the primary health care pro-
fessional. Chronic intermittent pain of a dull, achy nature
may be the only presenting complaint. In the current case,
following detailed history and physical examination, an
aged patient with a previous history of similar shoulder
pain over several years was presumptively diagnosed with
a benign mechanical condition. Considering the relative

Il est rare de rencontrer des cas de tumeur maligne
primaire des extrémités en chiropratique. Voici l’histoire
d’un homme de quatre-vingts ans qui ressent une douleur
à l’épaule droite depuis plusieurs jours. L’anamnèse et
l’examen clinique sont compatibles avec une lésion
mécanique de l’articulation. Un traitement conservateur
approprié est mis en œuvre et l’état du patient s’améliore
jusqu’à ce que celui-ci se blesse de nouveau trois mois
plus tard. Les radiographies montrent alors une lésion
mal définie, mitée, dans la tête proximale de l’humérus.
L’évaluation qui s’ensuit révèle la présence d’un
lymphome d’un rare sous-type histologique. Le cas
soulève plusieurs questions importantes depuis la
présentation clinique jusqu’au traitement lui-même.
(JACC 2000; 44(1):021–28)

M O T S C L É S : tumeur osseuse, lymphome, épidémiologie,
diagnostic, traitement, pronostic.
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Case Report
An eighty-year-old retired, male oral surgeon presented
complaining of insidious right sided shoulder pain of three
days duration. Since the onset, the pain had been present
constantly, but worse in the evening, causing difficulty
falling asleep. The character of the pain was described as
dull and achy, located over the right humeral head with
radiation to the lateral aspect of the arm and extending to
the elbow. Pain was aggravated by use of the arm but was
present at rest as well. Heat provided relief. Motrin was
taken for pain relief. The patient reported a history of pre-
vious shoulder pain which he attributed to overuse. Gen-
eral health was reported as good. Although he had smoked
for 10 years, he quit 40 years ago. There was no other
significant past medical or surgical history.

Examination revealed an older gentleman in moderate
discomfort. Range of motion analysis of the right shoulder
revealed pain on resisted abduction and at 180 degrees of
passive abduction, and limited circumduction. A positive
impingement sign was noted. The humeral head and
greater tuberosity were very tender to palpation. Cervical
spine examination revealed a mild global reduction in
range of motion. Nerve root compression tests were unre-
markable. Deep tendon reflexes, gross motor strength
(qualitatively) and sensory testing were within expected
parameters. There was no evidence of muscle wasting. A
diagnosis of rotator cuff tendinitis and sub-acromial bursi-
tis was made, and a therapeutic protocol consisting of ul-
trasound, passive shoulder and neck mobilisation, heat and
exercise was initiated.

Over the ensuing two weeks, the pain progressively
worsened, and was accompanied by a decrease in function.
Shoulder abduction with internal rotation was painful at 80
degrees, and the patient complained of an increasing in-
ability to raise his arm sufficiently enough to put on a shirt.
The plan of management was modified to include home
cryotherapy. Following the next several days, the pain be-
gan to ameliorate. Both the frequency and severity of pain
decreased over the next six weeks, as did the difficulty
dressing and falling to sleep. Treatment frequency was
decreased.

Two and a half months following initial presentation,
the patient re-aggravated his shoulder after raking leaves.
At that time, passive right shoulder flexion and abduction
was painful at 170 and 90 degrees respectively, and a drop
sign was noted at 90 degrees. Right sided shoulder pain

was localised to a 3 cm circular area over the anterior
aspect of the right humeral head. This region was hyper-
sensitive to pin-prick, but otherwise there were no signifi-
cant neurological findings. It was decided to continue with
the original treatment plan.

Subjective improvement was reported over the next two
weeks, at which time a re-evaluation was performed. Pal-
pable tenderness, moderate swelling, and decreased cuta-
neous sensation was found over the humeral head. A
painful arc from 45 to 90 degrees, and a positive drop arm

Figure 1 Plain-film radiograph of the right shoulder. Note
the large, ill defined, moth-eaten lesion located on the lateral
two-thirds of the humeral head (arrows), with destruction and
fragmentation of the greater tuberosity (arrowheads). Note the
incidental calcific deposit within the supraspinatus tendon
(hatched arrow).
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sign at 55 degrees was noted. Impingement sign was
present at 75 degrees of flexion. Due to the recalcitrant
nature of this patient’s condition, the possibility of the
presence of calcific tendinitis was entertained, and a plain-
film radiographic assessment was performed.

X-rays identified a large, ill-defined, moth eaten lytic
lesion located in the lateral two-thirds of the right humeral
head with destruction and fragmentation of the greater tu-
berosity (Figure 1). Ironically, the suspicion of calcific
tendinitis of supraspinatus was also confirmed. A referral
to Sunnybrook Health Sciences Centre was made. In the
week following his assessment at Sunnybrook, the patient
reported that he was now waking 3 to 4 times per night due
to pain. He was reviewed again by the chiropractor. Active

abduction was limited to 30 degrees, marked shoulder
swelling with pitting oedema was noted in the right arm
and shoulder, and it was apparent that he was experiencing
a progressive decrease in his functional capacity. The pa-
tient had not experienced fever, night sweats or weight
loss.

Clinical assessment at Sunnybrook confirmed the above
findings. Additionally, abdominal examination revealed
no organomegaly or pathology. Chest x-rays, blood work
and liver function tests were normal. Neurological exami-
nation was unremarkable. Swelling of the right arm with
dilated veins, decreased shoulder abduction, flexion and
external rotation were found.

 Subsequent assessment included Doppler ultrasound,

Figure 2 Gallium (Ga 67)  bone scan.  Observe the region of increased uptake in the right shoulder (arrows), representing the
location of the tumour.  The increased uptake in the left arm, represents the injection site. (arrowhead)
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needle biopsy, gallium bone-scan (Figure 2) and
haematological studies. Doppler ultrasound revealed a
large multilobulated, mixed echogenic mass measuring
12 ´ 5 ´ 7 centimetres anterior to the right shoulder joint
related to the anterior cortical surface of the right humeral
head and neck, and extending medially into the infracla-
vicular and axillary regions. There was compression of the
axillary and cephalic veins. Correlation with plain films
showed a permeative lytic lesion in the right humeral head
as well as changes in the glenohumeral joint. There were
no other signs of adenopathy. Needle biopsy confirmed
a diagnosis of an intermediate to high grade malignant
B-cell lymphoma, lymphoblastic type.

The patient was treated with five sessions of CHOP,1 an
aggressive chemotherapeutic regimen including cyclo-
phosphamide, doxorubicin, vincristine and prednisone,
over several weeks. At the last contact with the oncologist,
the patient was reported to have responded extremely well
to treatment, but unfortunately he was experiencing clini-
cal depression. A CT scan at that time demonstrated a
dramatic reduction in mass size from 12 ´ 5 ´ 7 cm to
2 ´ 2 ´ 1.5 cm.

Discussion
The appearance of lymphoma has been documented in
every body tissue and organ system.2 Of the lymphomas,
the vast majority (76%) consist of a heterogeneous group,
the NHLs, with Hodgkin’s disease (HD) accounting for
the remaining 24%. Primary Non-Hodgkin’s Lymphoma
of bone (PLB), however, is a rare, extra-nodal lymphoma
histologically identical with others arising in lymphoid or
soft tissues, presenting initially as a localised solitary bone
lesion.3 First described in 1939,4 there have been relatively
few reported cases in the literature to date. Many of the
reported cases stem from long term clinical data collection
in large centres,5,6,7,8 while the remainder are single or
multiple case reports and series.9,10,11,12,13,14,15,16 Report-
ing of cases has been complicated by inconsistencies in the
definition of PLB; several reports include multiple bone
sites, others restrict the definition to one site, while still
others include soft tissue extension. Furthermore, litera-
ture searching and comparison between studies is made
difficult by the variety of names applied to this condition,
prompting one author to propose the umbrella term
“osteolymphoma”.10 PLB has also been defined as a tu-
mour involving a single focus with no evidence of dissemi-

nation within 6 months of the onset of symptoms, and
unequivocal histologic evidence of lymphoma in the bone
lesion;17 the current case conforms with this definition.

PLB is a malignant tumour comprising 5% of malignant
primary bone tumours,19 less than 5% of all extra nodal
tumours,5,7,19 and approximately 1% of all NHLs. Six per-
cent of untreated cases of NHL eventually involve bone,
while only 1% have isolated single bone involvement.17

Limb,5 in a study of 2075 cases of the Leeds Bone Tumour
Registry found only 54 cases (2.6%) of PLB from 1958 to
1994. Shannon et al. found only 39 cases of PLB at the
Royal North Shore Hospital in Sydney, Australia between
1975 and 1992.7 Ostrowski8 analysed the 422 cases of
malignant lymphoma of bone seen at the Mayo Clinic be-
tween 1907 and 1982. Of these, only 179 (42%) were clas-
sifiable as PLB. Freeman and coworkers19 examined files
from data collected by the End Results Group of cancer
registries in the years spanning 1950–1964. In that study,
of 1467 cases of non-disseminated lymphomas of extra-
nodal origin, only 69 (4.7%) were primary lymphoma of
bone.

The ratio of males to females of PLB is approximately
1.6:1.5,8,20,21 The average age at diagnosis is in the middle
of the 5th decade,8,20,21 although there are rare cases in the
extreme age groups.8 Two recent studies found a bimodal
age distribution with peaks in the second to third decade,
and fifth to sixth decades.5,20

 PLB can involve a wide variety of skeletal locations.8,20

Generally, axial sites do not predominate over appendicu-
lar sites,5,6 although some authors cite a slight preference
for the appendicular skeleton.3 The most common appen-
dicular sites are the femur, tibia and humerus, while the
most common axial sites include the pelvis, vertebrae, fa-
cial bones and scapula. In a study of 422 cases of PLB,
7.6% involved the humerus.8 Another study of 98 cases of
PLB 14% involved the humerus.20 In a study of 39 cases of
PLB,7 17.9% of tumours were located in the humerus. As
these numbers appear to indicate, PLB occurs in the hu-
merus in less that one fifth of cases, highlighting the unu-
sual nature of the current case.

Clinical presentation
The most common presenting complaint in primary lym-
phoma of bone is localized pain with a dull and achy char-
acter, with or without a lump or swelling.7 Ninety percent
of patients with diagnosed PLB reported local pain as their
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primary complaint in one large study.20 In that same study,
33% reported an associated mass. Neurological symptoms
tend to occur only in cases involving the vertebrae. We
identified one unusual case that involved a patient present-
ing with symptoms suggestive of carpal tunnel syndrome,
a manifestation of median nerve compression in the arm
from a lymphomatous tumour mass.22 A relative lack of
systemic signs and symptoms such as fever, weight loss
and night sweats is typical despite extensive local
pathologic findings.6,7,20,23 The duration of symptoms
prior to diagnosis ranges from 24 hours to several
years.5,6,7,20 Initial evaluation should include an extensive
search for other sites of disease.4

Radiographic findings
There is no single pathognomonic radiographic presenta-
tion for PLB, making it indistinguishable from systemic
lymphoma with secondary bone involvement and other
bone tumours on this basis alone.17 Nevertheless, radio-
graphic findings demonstrate abnormalities which warrant
immediate referral to tertiary centres. The decision to per-
form a radiographic assessment in this particular case was
the critical step in arriving at a correct diagnosis leading to
definitive treatment. The lesion is typically a permeative
medullary lytic process with patchy areas of bone destruc-
tion which may extend to the adjacent cortical bone.17

Roughly 77% of cases can be described as permeative
osteolytic.17 Nevertheless, mixed lytic and blastic cases
have been reported,24 and represent 16% of cases.17 The
destructive bone lesion may be geographic, localised or
moth-eaten.17 The transition zone may be long or short or
sclerotic at the margin. Periosteal reactions are rare.4,17

Radiographic signs of aggressivity are pathologic fracture,
periosteal new bone (lamellated or interrupted), cortical
destruction and soft-tissue mass or swelling.26 The greater
the number of signs, the poorer the prognosis.18 Features
that do not seem to affect prognosis include permeative or
moth-eaten appearances, blastic lesions, or sunburst perio-
steal reactions.26 Soft tissue masses may develop inde-
pendently or through direct extension through the
periosteum.25 The radiographic presentation of PLB gen-
erates a differential diagnosis of multiple myeloma,
Ewing’s sarcoma, chronic osteomyelitis, Histiocytosis X,
or neuroblastoma when it affects the axial skeleton
(although it generally affects multiple bones).4,5,7

The anatomic lesions of PLB are generally more exten-

sive than is identified on plain-film radiographs.9 Conse-
quently, advanced radiographic techniques have been used
to further elucidate the nature of bone lesions. Ultrasound
plays no role in the evaluation of bone disease because of
the poor sound transmission characteristics of bone.4 Nev-
ertheless it is useful in the determination of soft-tissue
involvement. In a retrospective study of 22 cases of PLB,
Leeson and coworkers26 found consistent results using
technetium 99 and gallium 67 bone scans, enabling them
to assess the biologic behaviour of the bone lesions. Few
reports have described the appearance of PLB using mag-
netic resonance imaging (MRI). In one study,27 MRI was
used to define the extent of tumour and degree of soft
tissue and bone marrow involvement. Salter and co-work-
ers28 report a case in which MRI unveiled other foci of
disease undetected by routine staging. Hicks et al.,9 using
high resolution MRI, propose a mechanism by which tu-
mour cells from PLB can produce soft-tissue masses de-
spite minimal evidence of cortical destruction on plain
radiographs. Clinical staging is assessed using bone mar-
row aspiration and biopsy, bone radiographs, bone scan,
CT scanning, lymphangiogram, angiogram and routine
laboratory investigations.6

Definitive diagnosis
Definitive diagnosis is rendered through histological
analysis of biopsied specimens. There are several systems
currently in use for classification of morphological
subtypes and grading. Among these are the Rappaport,
Lukes and Collins, Dorfman, British, World Health Or-
ganisation and Keil classifications.29 Based upon a critical
analysis of the similarities and differences among classifi-
cations, a compromise working classification which incor-
porates the relevant concepts and terminology from
several classifications has been developed.30 Clinical stag-
ing is done according to the Ann Arbor Classification9

which determines the extent to which the tumour has
spread or metastasized. The staging designation IE refers
to no nodal disease, and IIE refers to regional nodal dis-
ease.

Grading refers to the degree of malignancy of the tu-
mour. Lymphomas are graded on histological grounds
with particular cell features associated with the rate of
progress of the tumour.31 Low grade malignancies are as-
sociated with well differentiated relatively inactive cell
types, and progress slowly, over years.31 Alternatively,
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high grade malignancies are associated with primitive ac-
tively proliferating cells, and progress over weeks or
months.31

The current case was staged as IIE (local nodal involve-
ment), and graded as medium to high. Although a detailed
discussion of the histopathology of PLB goes beyond the
scope of this report, there are two major subtypes of PLB,
notably poorly differentiated lymphoma (PDL) and dif-
fuse histiocytic lymphoma (DHL). Of the two, DHL is the
most common subtype accounting for approximately 70%
of cases of PLB;6 interestingly, the DHL subtype demon-
strates the most favourable outcome to conventional treat-
ment.6,32 Both grading and staging impact directly on
treatment options, prognosis and survival.

Treatment
Treatment of primary lymphoma of bone has changed sub-
stantially over the past 50 years. Historically, from the
time of the original report on PLB,4 and well into the
1950’s, both amputation and radiation were the treatments
of choice, and were met with varying results. A landmark
study of 44 cases in 1954 recommended irradiation of the
primary lesion in conjunction with one or more courses of
Coley’s toxin (an early chemotherapeutic agent), and ad-
vised against amputation except in specific cases.33 Cur-

rently, amputation is rare, but radiation and chemotherapy
alone or in combination are very common.34

Survival Rates
Survival rates have changed somewhat over the past sev-
eral years. Table 1 presents the results of several studies
regarding survival rates. In general, stage of disease was
found to be the single most important prognostic indicator
of overall survival.20 Furthermore, gender and histologic
grade had no influence on prognosis.20 Overall, PLB ap-
pears to have a relatively good prognosis, but further re-
finement in classification may lead to more scientific
selection of methods of treatment and increased survival
rates.5

Summary and conclusions
The preceding report documents a case of primary NHL of
bone in an elderly male presenting to a chiropractic clinic.
The clinical presentation was not unlike that which would
be seen as a result of mechanical overuse; history of previ-
ous trauma, raking of leaves and so forth all correlate well
with onset of shoulder pain. This case, in light of the rela-
tive rarity of PLB illustrates several important points for
the practising clinician. First, the appropriateness of peri-
odic reassessment of patients’ conditions; this is possible

Table 1
Rates of survival for lymphoma of bone

Study Year N Type Survival Rate

Francis et al.33 1925–1948 N/A Primary lymphoma of bone 5 year – 48.4%
10 year – 33.3%

Ostrowsky et al.8 1907–1982 422 Primary lymphoma of bone 5 year – 58%
10 year – 53%

Boston et al.20 N/A 98 Group I – primary lymphoma of bone 5 year – 44%
Group II – multifocal bone disease 5 year – 23%

Shannon et al.20 1975–1992 39 Primary lymphoma of bone 5 year – 68%

Christie et al.34 1979–1993 70 Primary lymphoma of bone 5 year – 59%

Limb et al.5 1958–1994 54 Primary lymphoma of bone 2 year – 64%
5 year – 46%
10 year –24%
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only when systematic histories and clinical examinations
have been performed initially. This allows the clinician to
objectively assess the progress of care and the possible
need for modification of the management protocol. In this
case, a reassessment led to the discovery of a potentially
life-threatening condition.

Secondly, this case highlights the invaluable nature of
the plain film radiograph as a first-line diagnostic imaging
tool. Although x-rays are not required in every case, they
should be considered in suspicious cases. Indications for
taking diagnostic x-rays relevant to this case are age over
50 years, history of previous and recent trauma, lack of
clinical improvement despite conservative care, marked
decrease in range of motion, presence of swelling, clinical
evidence of venous obstruction (recent dilated veins in the
arm) and progressive pain. Any of these conditions should
initiate prompt radiological evaluation.

Thirdly, is the need for early referral for definitive diag-
nosis and treatment. This particular form of cancer re-
sponds quite well in the early stages, but its aggressive
nature renders it more difficult to treat in the later stages.
Finally, an axiom from a wise old sage (neither one of us);
when you hear the sound of hoof beats, it may be zebras.
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