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Radiological studies

Fig. 1. Anteroposterior radiograph of the
left knee obtained in 1985 demonstrates a
subtle, Iytic lesion (arrows) in the proximal
tibial epiphysis, near the medial tibial spine.
No evidence of metaphyseal involvement or
periosteal reaction is apparent

Fig. 2A, B. Taken in March 1989, antero-
posterior (A) and lateral (B) radiographs of
the left knee reveal a sharply demarcated,
lobulated, lytic lesion in the posterior seg-
ment of the proximal tibial epiphysis. Al-
though this lesion has increased in size con-
siderably since 1985 (Fig. 1), no evidence of
metaphyseal involvement or periosteal reac-
tion is noted

Fig. 3. Taken in March 1990, this oblique
radiograph of the left knee shows dramatic
enlargement of the lytic lesion, which is en-
gulfing most of the proximal tibial epiphysis
and extending through the metaphysis into
the upper diaphysis. Depression of the later-
al tibial plateau is present due to pathologi-
cal fracture following a motor vehicle acci-
dent and impact of the left knee against the
dashboard. Despite the dramatic growth
since the films from 1985 (Fig. 1), the lesion
remains sharply marginated and without ev-
idence of periosteal reaction

Fig. 4. In June 1990, the radiograph revealed
metadiaphyseal periosteal reaction (arrow)
attributed to “healing” of the tibial plateau
fracture. Otherwise, there has been no sig-
nificant radiographic change in the lytic le-
sion since 3 months earlier (Fig. 3)

Clinical information

This 16-year-old whitc male sus-
tained minor trauma to his left knee
in 1985. At that time, no evidence
of fracture was noted. In retrospect,
radiographs (Fig. 1) revealed a subtle
radiolucency in the proximal tibial
epiphysis near the medial tibial spine,
although this lesion was not recog-
nized until 4 years later. Between
1985 and 1987, the patient com-
plained of recurrent pain in the left
knee. Follow-up radiographs were
obtained in 1987 but were underpen-
etrated, precluding assessment of in-
terim change in the proximal tibial
lesion. A left medial meniscectomy
was performed in 1988, but intermit-
tent joint pain and effusions per-
sisted.

In 1989, a third set of radiographs
(Fig. 2) was obtained which clearly
revealed a sharply demarcated, lobu-
lated lytic lesion in the mid-posterior
part of the proximal tibial epiphysis.
Periosteal reaction was absent. As
noted above, in retrospect the lytic
lesion was present on radiographs
from 1985 (Fig. 1). Unmistakable ra-
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diographic enlargement of the tibial
lesion between 1985 and 1989 had
taken place.

In March 1990 the patient was in-
volved in a motor vehicle accident,
during which he jammed his left knee
into the dashboard of his car. Radio-
graphs (Fig. 3) obtained at that time
revealed further enlargement of the
lytic lesion, which now involved the
majority of the epiphysis of the prox-
imal tibia and extended through the
metaphysis and into the upper diaph-
ysis. A new depression of the lateral
tibial plateau was noted due to path-
ological fracture, in the region of the
Iytic lesion. Radiographs obtained in
June 1990 (Fig. 4) showed no signifi-
cant change in the size of the lytic
lesion since 3 months earlier, but
along the metadiaphysis of the proxi-
mal tibia, a lamellated periosteal re-
action, attributed to reparative heal-
ing of the pathological fracture, was
noted.

In August 1990, following a
biopsy performed elsewhere, the pa-
tient was referred to our hospital
where physical examination revealed
marked atrophy of the left lower ex-
tremity. Analysis of range of motion
of the left knee revealed deficits of
20° full flexion and 15° full extension.
Laboratory studies were within nor-
mal limits.
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Diagnosis: Malignant large cell
lymphoma of tibial epiphysis

Grossly, the biopsied tissue weighed
10 g, was tan and fleshy with calcifi-
cations, and contained an identifiable
bony fragment measuring 1.7 x 1.1 x
0.6 cm.

Microscopically, the lesion was a
malignant large cell lymphoma com-
posed entirely of large dyscohesive
cells with open vesicular, sometimes
irregular nuclei and prominent nucle-
oli (Fig.5). Immunoperoxidase

i T R
QS o

stains (leukocyte common antigen
and L26, a pan-B cell marker) con-
firmed the lymphocytic nature of the
ncoplasm and showed the majority
of the cells to be of B-cell lineage
(Fig. 6). Neoplastic cells were seen
infiltrating bone and soft tissues.
During the staging procedure, an
extensive evaluation was undertaken
(Fig. 7), including bone marrow aspi-
ration and cerebrospinal fluid (CSF)
evaluation. The patient’s chest radio-
graph was unremarkable, and ab-
dominal computed tomography (CT)
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Fig. 5. Numerous, large, dyscohesive cells
with irregular, vesicular nuclei, characteris-
tic of large cell lymphoma (H & E, x 160)

Fig. 6. Lymphoma cells expressing cytoplas-
mic membrane positivity for L26 antigen
(pan-B cell marker), confirming B-cell lin-
eage of lymphoma (immunoperoxidase
staining with hematoxylin counterstain,
% 100)

Fig. 7A, B. A tibial biopsy was performed
in August 1990. Anteroposterior (A) and
lateral (B) radiographs obtained in Sep-
tember 1990 suggested further diaphyseal
extension of the lesion. The site of prior left
tibial biopsy (A, arrow) is noted in the later-
al metadiaphysis of the proximal tibia
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study revealed chronic, bilateral re-
nal scarring, but no evidence of aden-
opathy or other focal lesion. Bone
scintigram (Fig. 8) showed increased
radionuclide activity in the solitary
proximal left tibial lesion. Magnetic
resonance imaging (MRI) (Fig. 9)
demonstrated abnormal signal in the
proximal end of the left tibia corre-
sponding to the neoplastic tissue and
revealed cortical disruption and ex-
tension into the adjacent anterolater-
al soft tissues. Since these studies
failed to uncover evidence of lym-

phomatous involvement beyond the
vicinity of the proximal left tibia, it
was concluded that the patient was
afflicted with primary lymphoma of
bone. This conclusion was reinforced
by the imaging sequence which dem-
onstrated a lytic lesion of at least 5
years’ duration in the proximal tibial
epiphysis.

By the end of 1990, the patient
had completed four courses of che-
motherapy. Subjectively, he felt con-
siderably better than prior to the on-
set of treatment, and on physical ex-

Fig. 8. Technetium 99m methylene diphosphonate scintigram showed inhomogenous
increased radionuclide activity in the proximal left tibia, corresponding to the radiographic
abnormality. Also noted is asymmetry in tracer uptake in the distal left femoral epiphyseal
plate, attributed to premature fusion

Fig. 9A-C. Magnetic resonance images obtained in October 1990. A Axial T1-weighted
image (TR 600/TE 15) shows abnormal signal throughout the marrow of the proximal
left tibia. Anterolateral tibial cortical disruption was also noted. However, the significance
of this latter alteration is unclear due to the prior biopsy at this site. B Axial T2-weighted
image (TR 2200/TE 25) exquisitely delineated the soft-tissue component of the lesion which
extended anterolaterally from the left tibia. C Coronal T1-weighted image (TR 600/TE
15) showed the extent of the tumor in the proximal tibia and correlated nicely with the

radiographs (Fig. 5)

263

amination, objective improvement
was documented since the range of
motion of the left knee had returned
to normal. When compared with pre-
therapy films, follow-up radiographs
revealed minimally increased sclero-
sis in the proximal tibial lesion.

Discussion
Based on the original radiographs

from 1985 (Fig. 1) which showed a
small, sharply demarcated, lytic le-
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sion (confined to the proximal tibial
epiphysis) without evidence of matrix
mineralization or periosteal reaction,
the following differential diagnosis is
appropriate: chondroblastoma (i.e.,
Codman’s tumor), bone abscess, eo-
sinophilic granuloma, and subchon-
dral cyst [4].

Chondroblastoma. In the case re-
ported here, the radiographic ap-
pearance (Fig. 1) of the proximal ti-
bial lesion in 1985 is most consistent
with chondroblastoma [4]. The clini-
cal and radiographic findings of this
entity have been well described [1, 4,
9]. Chondroblastoma is an uncom-
mon, benign neoplasm of immature
cartilage. Some 70% of patients af-
flicted with chondroblastoma present
during the 2nd decade of life (the pa-
tient described in this case was 16
years of age at the time of initial pre-
sentation). The chondroblastoma
most commonly arises in the epiphy-
sis of a long bone, and 50% occur
in the knee (23% distal femur, 19.4%
proximal tibia, 6.5% patella). Radio-
graphically, the chondroblastoma is
a round or oval lytic lesion with a
sharply demarcated border. Between
40% and 50% of these lesions are
confined to the epiphysis, while the
remainder extend from their epiphy-
seal origin into the adjacent meta-
physis. Exclusive metaphyseal in-
volvement is extremely rare. Approx-
imately 40% of chondroblastomas
are radiolucent, while the remainder
demonstrate a mottled density due to
mineralization of the chondroid ma-
trix. Associated periosteal reaction,
representing reparative bone forma-
tion, has been variably reported in
from 15% to 60% of cases [4]. Un-
commonly, chondroblastoma be-
haves aggressively and invades adja-
cent structures or even metastasizes
distantly. In our case, the patient’s
later images (Figs. 3, 4, 7-9) sug-
gested (incorrectly) a diagnosis of
chondroblastoma which, over a 5-
year period, had become aggressive
(or even malignant).

Bone abscess. The radiographic ap-
pearance of the proximal tibial lesion
in 1985 (Fig. 1) is compatible with a
bone (Brodie’s) abscess, except for
the epiphyseal location, but neither
clinical nor laboratory evidence sup-

ported an infectious etiology. In ad-
dition, protracted clinical/radio-
graphic course between 1985 and
1990 is inconsistent with infection.

Eosinophilic granuloma (EG) is a
“mimicker” of many skeletal lesions,
including both benign and malignant
entities. Futhermore, EG of bone can
demonstrate dramatically dissimilar
radiographic appearances, varying
from malignant-appearing, ill-de-
fined, motheaten or permeative bone
destruction with coexistent, lamellat-
ed, periosteal reaction. The appear-
ance radiologically may be indistin-
guishable from osteomyelitis or Ew-
ings’s sarcoma. EG may also be a
benign-appearing, sharply demarcat-
ed, solitary, Iytic lesion (radiographi-
cally indistinguishable from bone
cyst, non-mineralized enchondroma,
etc). However, it is exceedingly rare
to encounter skeletal EG as a solitary
focus confined to the epiphysis.

Subchondral cyst. This consideration
is casily excluded due to the young
age at initial presentation (16 years)
and the absence of coexistent degen-
erative arthritis or juvenile rheuma-
toid arthritis. Typically, subchondral
cysts are encountered in older indi-
viduals in moderately to markedly
osteoarthritic joints.

In our case report, based on the
5 year history, the epiphyseal origin
of the lesion, and the initial benign
radiographic appearance over a sev-
eral year period, skeletal lymphoma
was somewhat of a “surprise” diag-
nosis. Oberling is generally credited
with the first description of primary
lymphoma of bone in 1928 [6, 16].
Since that time, there have been
many articles dealing with primary
lymphoma of bone, which is an un-
common entity, accounting for less
than 5% of all primary bone tumors
[7, 11]. Over the years, there has been
considerable controversy about the
nomenclature/subclassification  of
lymphoma [2, 3, 5, 16]. Nevertheless,
most authorities agree that primary
lymphoma of bone is a distinct entity
[5, 11, 13, 15]. To the best of our
knowledge, however, primary lym-
phoma of bone arising in the epiphy-
sis (of a skeletally immature individ-
val) has not been reported previous-

ly.
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Osseous involvement is more fre-
quent in non-Hodgkin’s lymphoma
(NHL) than in Hodgkin’s disease [2].
The following three criteria are nec-
essary to establish a diagnosis of pri-
mary lymphoma of bone [6, 12]: (a)
On presentation, the patient demon-
strates a primary focus in a single
bone; (b) histological proof in ob-
tained from the skeletal focus (not
from a metastasis); (c¢) the onset of
symptoms of the primary skeletal le-
sion precedes the appearance of dis-
tant metastases by at least 6 months.
The case reported here definitely sat-
isfied these three criteria.

In most studies, primary lympho-
ma of bone affects young adults be-
tween the ages of 2540 years, with
a slight male predominance [3]. In
their review of 12 cases of primary
lymphoma of bone, Pettit et al. re-
ported in their patients an age range
of 16-80 years (mecan 41 years) with
a male:female ratio of 1:1 [11]. The
most common site of involvement is
the appendicular skeleton, particu-
larly in the lower extremity [6, 14].
The most frequent symptom is bone
pain, although painless swelling has
also been reported.

Patients afflicted with primary
lymphoma of bone typically present
in overall good physical condition.
This contrasts dramatically with the
poor condition of those patients with
disseminated lymphoma which has
metastasized to bone. Not surprising-
ly, therefore, the prognosis is better
for those patients afflicted with pri-
mary lymphoma of bone rather than
lymphoma metastatic to bone [3, 10,
11].

The radiographic appearance of
lymphoma of bone is most common-
ly osteolytic, but predominantly
sclerotic and mixed patterns have
also been described [2, 3, 14]. Unlike
the case reported herein, the radio-
graphic margins of primary lympho-
ma of bone are usually poorly de-
fined, motheaten, or permeative [6,
7, 14]. An inconstant associated find-
ing is periosteal reaction [2]. Primary
lymphoma of bone most commonly
occurs in the metaphysis of a lower
extremity long bone, especially the
femur or tibia [14]. Extension of the
lesion from the metaphysis into the
epiphysis has been reported, but iso-
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lated epiphyseal involvement is dis-
tinctly uncommon.

In summary, we present a case of
primary lymphoma of bone arising
in the proximal tibial epiphysis of a
16-year-old boy. To the best of our
knowledge, primary lymphoma of
bone has not been described pre-
viously as a mimicker of chondrob-
lastoma. This case report is intended
to increase awareness among clini-
cians and radiologists that primary
lymphoma of bone can present with
a long clinical prodrome and initially
benign radiographic appearance.
Early recognition of this unusual pre-
sentation will (hopefully) increase the
likelihood of cure. However, it is re-
cognized that in children, primary
lymphoma of bone is a rare diagnosis
and associated with a poor prognosis
unless aggressive treatment is utilized

[8].
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