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CHAPTER 2

Abstract

A retrospective analysis of patients presenting with primary lymphoma of bone (PLB) was
performed to determine clinical factors affecting prognosis in relation to histological subtype
and treatment outcome. Data from 106 patients, presenting witha PLB between 1943 and
1996, were retrieved from the files of the Netherlands Committee on Bone Tumours and
Leiden University Medical Centre. The lymphomas were reclassified according to the REAL
and updated Kiel classification. The clinical presentation, survival and prognostic factors were
investigated. Sixty patients had sufficient clinical information and adequate follow-up to be
included in the study. All 33 PLB that could be immunophenotyped were of B cell origin.
According to the REAL classification, most PLB were large (B) cell lymphomas (92%) and
according to the Kiel classification 45% of the tumours were centroblastic multilobated. PLB
presented most often in the long bones (48%), with Ann Arbor stage I (46%), II (16%), IV
(16%) and unknown (20%). Stage IV disease was exclusively caused by the presence of multiple
bone lesions. Notwithstanding the heterogeneous treatment, the 5 year overall survival was
61%; 46% of patients were progression free at 5 years. Patients at presentation older than 60
had a worse overall survival (76% vs 37%, P = 0.0002) and a worse progression free period
(58% vs 28%, P = 0.0073). Patients with the immunoblastic subtype had a worse survival than
the centroblastic mono/polymorphic subtype or the centroblastic multilobated subtype (P =
0.015). Primary lymphoma of bone represents an uncommon bone tumour with a relatively
homogeneous morphology and clinical behaviour. Compared to other aggressive lymphomas,

PLB have a favourable prognosis.
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Introduction

Primary lymphoma of bone (PLB) is a rare disease, first described by Oberling in 1928.! It was
not until 1939 that Parker and Jackson? described 17 cases of ‘primary reticulum cell sarcoma
of bone’ and established PLB as a distinct clinical entity. Even today the diagnosis of PLB
can be difficult due to the relatively non-specific radiographic appearance and the sometimes
profound proliferation of reactive fibroblasts at the histological level.> Thus, PLB can be
erroneously interpreted as a primary skeletal tumour of non-lymphoid origin such as Ewing’s
sarcoma or malignant fibrous histiocytoma.

Most studies on PLB published so far describe small groups of patients. In many studies stage
IV tumours were excluded and patients were only treated with radiotherapy.*** Uniform
directives for classification, treatment and prognosis are still lacking. We describe a relatively
large group of 60 patients with clinico-radiologically and histologically documented PLB,
collected from the files of the Netherlands Committee on Bone Tumours and the Leiden
University Medical Centre. Our objective was to document patient and tumour characteristics
of this cohort with emphasis on histological subtype, substantiated by immunohistochemistry

and to define factors affecting prognosis for PLB.

Materials and methods

Patients

The files from the registry of the Netherlands Committee on Bone Tumours with diagnosis
codes ‘malignant lymphoma, ‘reticulum cell sarcoma’ or ‘lymphosarcoma’ involving bone
were reviewed. This registry contains more than 11000 cases, collected between 1943 and
1996 and includes clinical data at presentation, histological slides of the tumour and complete
radiographic documentation. In addition to these cases, patients registered at the Leiden
University Medical Centre with a diagnosis of primary non-Hodgkin’s lymphoma of bone
were selected. A total number of 106 patients were identified. Of this group 30 patients were
excluded because of a different diagnosis after review of the histological slides, combined with
new immunohistochemical data or clinical data obtained at follow-up. These cases included
Ewing’s sarcoma (1 = 8), acute lymphoblastic leukaemia/lymphoma (n = 5) or Burkitt’s
lymphoma/leukaemia (# = 3), acute myeloid -leukaemia (# = 3), multiple myeloma (n = 3),
secondary bone involvement of NHL (n = 3), Hodgkin’s lymphoma (n = 2) or inappropriate
histological material for review (n = 3). For a diagnosis of PLB, patients had to present with a
histologically proven lymphoma arising within the medullary cavity of a bone, with or without
regional lymph node involvement. Multiple bone lesions were acceptable as long as there was
no evidence of earlier lymphomatous involvement elsewhere.

A questionnaire was sent to the collaborating hospitals to obtain follow-up data for the 76
selected patients. Follow-up data were successfully collected for 60 patients, whereas 16

patients were lost to follow-up. The last date of follow-up was December 1996. From these

17



CHAPTER 2

60 cases, 54 were retrieved from the Netherlands Committee on Bone Tumours and six from
the Leiden University Medical Centre. The patient records were reviewed for the following
parameters: sex, tumour localisation, tumour diameter (5 cm, 5 cm as measured on the
radiographs), treatment, response to treatment, date and site of relapse or progression if
applicable, date of last follow-up or date of death and cause of death. The clinical parameters
age, stage, serum LDH level, number of extranodal sites and performance status according
to the Eastern Cooperative Oncology Group scale of the International Prognostic Index (IPI)
for aggressive non-Hodgkin’s lymphoma'? were used. Stage was defined according to the Ann
Arbor staging classification. Serum LDH level was recorded as 1.5x normal or 1.5 x normal.
The number of extranodal sites was defined as the number of all extranodal sites including
the bone localisations. According to the IPI12 performance status was grouped as 0 or 1 (the

patient was ambulatory) or 2, 3 or 4 (the patient was not ambulatory).

Histological classification and immunohistochemistry

The pathological diagnosis was established according to the REAL classification’*and updated
Kiel classification using standard histological criteria and, if possible, immunohisto-
chemistry. Immunohistochemical studies were performed on paraffin-embedded material,
and could be interpreted in 33 of 60 cases. In the remaining 27 cases the material was not
available or inappropriate due to decalcification artefacts. The antibodies used in this study
included leukocyte common antigen (CD45) (Dakopatts, Copenhagen, Denmark), L26 as a B
cell marker (CD20) (Dakopatts), and a T cell marker (CD3) (Dakopatts). In some cases BerH2
(CD30) (Dakopatts) was also used. Immunohistochemical procedures were performed as

detailed previously.”®

Staging

Staging investigations performed varied over time and patients were staged retrospectively
according to the Ann Arbor staging classification. For the purpose of this study, staging
was defined as complete if it included: (1) a chest X-ray or a CT scan of the chest; (2)
lymph-angiography or CT-scan or echography of the abdomen and pelvis; (3) bone marrow
biopsy; and (4) total body bone scintigraphy or MRI. Defined as such 20 patients were completely
staged and 40 were not. The investigation most frequently missing in the incompletely staged

patients was a bone marrow biopsy.

Treatment

Since 1943 a wide variety of therapies has been used, including radiotherapy, chemotherapy
and surgery in various combinations. The patients receiving chemotherapy were subdivided
into a group treated with CHOP (cyclophosphamide, adriamycin, vincristine, prednisone)
or CHOP-like therapy and a remaining group with mostly non-adriamycin containing single
agent therapy. Surgery consisted of either resection or amputation. As patient numbers were

too small to perform statistical analysis on all the different treatment combinations, we selected
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the following groups (Table 1): group 1 (n = 5) was treated with radiotherapy alone (c-r+s-),
group II (n = 24) was treated with radiotherapy and chemotherapy (c+r+s-), and group III (n
= 11) was treated with radiotherapy, chemotherapy and surgery (c+r+s+). The remaining 20
patients received either other combinations of therapy or inadequate therapy (for example
radiotherapy <30 Gy). In group II, 15 of 24 patients and in group III, six of 11 patients received
adriamycin containing (CHOP or CHOP-like) chemotherapy.

Response to treatment was recorded as complete remission, partial remission (>50% reduction

of tumour), no change or progressive disease.

Survival analysis

For the whole cohort (# = 60) the overall survival time was calculated from time of diagnosis
until time of death or until date of last follow-up (December 1996). The progression-free
period was calculated from the date of diagnosis to the date of progression or relapse or to
last contact in case the patient was progression free. Patients who had progressive disease in
response to treatment were considered to have a progression free period of 0 months. The
five patients of whom the response to treatment could not be determined were excluded from
the progression-free period analysis. Survival curves were calculated according to the Kaplan
and Meier method; survival analysis was performed using the log-rank test. We performed
univariate analysis on the following factors: sex, tumour localisation, tumour diameter,

histological subtype, treatment, age, stage, and the level of serum LDH.

Results

Patient characteristics

Patient characteristics are summarised in Table 1. The group consisted of 39 males and
21 females, a ratio of 1.8 consistent with other studies.® The age of the patients varied
from 13 to 86 years (median 48). The PLB most often presented in the long bones (29
localisations, 48%), of which seven localisations (12%) presented in the upper limb and 22
localisations (36%) in the lower limb (Figure 1). In 10 patients (16%) more than one bone
localisation was found. The symptoms at presentation were local pain and/or a palpable mass.
Three patients presented with a pathologic fracture. No B symptoms were reported in this

cohort.

Clinical staging

In 48 patients the stage could be assigned. Twenty-eight patients presented with stage I disease,
10 with stage II, and 10 with stage IV (Table 1). Twenty-eight out of all 48 patients and 21 out
of 38 patients with stage I or II disease had undergone an incomplete staging procedure. All
stage II tumours had lymph node involvement near the site of the bone localisation. All stage
IV tumours had more than one bone localisation and none had bone marrow or other distant

organ involvement. Three of the 20 completely staged and seven of the 28 incompletely staged
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Table 1. Summary of clinical, histological and therapeutical para-meters

Parameter No. of Percentage
patients ()?
Sex
Male 39 65
Female 21 35
Stage
1 28 46
II 10 16
111 0 0
v 10 16
Unknown 12 20
Completely staged 20 33
Incompletely staged and unknown 40 67
Histology
Follicle center cell, diffuse 2(1) 3
Large B cell 55 (32) 92
Centroblastic mono/polymorphic® 18 (12) 30
Centroblastic multilobated” 27 (15) 45
Immunoblastic® 10 (5) 16
Anaplastic large cell 2(0) 3
Immunocytoma 1(0) 2
Therapy
Radiotherapy only 5 8
Radiotherapy and chemotherapy 24 40
Radiotherapy, chemotherapy and surgery 11 18
Other combinations 20 33
Chemotherapy
CHOP or CHOP-like 23 38
Other chemotherapy 15 25
Response to therapy
Complete remission 29 48
Partial remission 5 8
No change 1 2
Progressive disease 20 33
Unknown 5 8

‘Immunohistochemistry performed.
bUpdated Kiel classification.!*
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patients had stage IV disease. This makes understaging in the latter group somewhat unlikely.

In the remaining 12 patients the stage could not be determined.

Histological classification and immunohisto-chemistry

The results of the histological analysis and immunohistochemistry are given in Table 1. All 33
out of 60 lymphomas that could be immunophenotyped were of B cell origin. Based on the
routine histological slides and limited immunophenotypic data available, almost all lymphomas
(92%) were large (B) cell lymphomas according to the REAL classification.”* According to the
updated Kiel classification 45% of the PLB were of the centroblastic multilobated subtype.
The two anaplastic large cell lymphomas could not be immunophenotyped, and therefore, it
cannot be excluded that they belonged to a subset of large B cell lymphomas with anaplastic
morphology.'*

Response to treatment, survival and prognostic factors
Forty-eight percent (n = 29) of 60 patients achieved complete remission, 8% partial remission,
2% showed no change, 33% had progressive disease and in 8% of the patients response to

therapy could not be determined (Table 1).
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Figure 1. Tumor localisation. PLB most often presen-
ted in the long bones (50%): in the upper limb (12%)
and in the lower limb (38%). Ten patients presented s
with more than one bone localisation. The site of the-
se multiple localisations are included in the figure (70

localisations in total).
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The mean follow-up for the whole cohort was 174 months, ranging from 1 to 296 months. At
5 years after diagnosis 46% of the patients were free of progression. The 5-year overall survival
was 61% for all patients, 66% for patients with stage I and IT and 50% for patients with stage IV
(Figure 2). Nine out of 29 patients relapsed. The localisation of the relapses were bone (1 = 3),
lymph nodes (n = 3), liver (n = 1), lungs (1 = 1) and breast (n = 1). Twenty-three patients died
during follow-up. The cause of death was primary refractory disease in 18 patients, relapse in
four patients and unrelated to NHL in one patient.

For statistical purposes we only included the three largest histological groups (centroblastic
mono/polymorphic, centroblastic multilobated and immunoblastic) in the survival and

Survival (N = 60)

0.0

0 12 24 36 48 60 72 84 96 108 120

Months after Diagnosis

Progression Free Period (N = 60)

1.0

Figure 2. Survival in prima-
4 ry NHL ofbone. The 5 year
overall survival was 61% for
24 all patients (n = 60; upper-
panel). At 5 years after diag-

B . . g . . . . - . nosis 46% of patients were
0 12 24 36 48 60 72 84 96 108 120

free of progression (1 = 60
Months after Diagnosis  patients, lower panel).
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progression-free survival analysis. The immunoblastic subtype (as defined by the Kiel
classification'* containing 90% or more immunoblasts) had a statistically significantly shorter
overall survival and progression-free period than the other subtypes (P = 0.015 and P = 0.05,
respectively; Figure 3).

As a consequence of often incomplete clinical data the risk groups defined in the International
Prognostic Index could not be determined. We analysed the influence of the individual factors
age, sex, primary localisation, tumour size, stage and serum LDH on survival. To prevent bias,
only the cases with sufficient data for all six parameters were included in the univariate analysis.
Age was a significant prognosticator, with a 5 year overall survival of 76% for patients younger
than 60 years and 37% for patients of 60 years and older (P = 0.0002; Figure 4) and a 5-year
progression-free period of 58% vs 28% (P = 0.0073). As there was no difference in survival
between stage I and stage II patients, we analysed stage I and II against stage IV. Although there
was a trend towards worse survival for stage IV, it was not statistically significant (P = 0.56). An
elevated serum LDH was associated with decreased overall survival (P = 0.25) but this did not
reach statistical significance, probably because of the relatively small numbers of patients who
could be analysed (1 = 38). No statistically significant effect on survival was found after univariate
analysis of the other prognostic factors such as sex, tumour localisation, and tumour size.
Survival was not statistically different for the three selected treatment combinations.
The overall survival of patients treated with CHOP or CHOP-like chemotherapy was not
significantly better than the survival of patients treated with other types of chemotherapy (P =
0.17). The progression-free period, however, was significantly longer for patients treated with
CHOP or CHOP-like therapy, with a 5 year progression-free period of 58% vs 27% (data not
shown). A confounding factor is that adequate staging and treatment are related: after 1975
both staging procedures (introduction of CT scan) and treatment modalities (introduction of

CHOP or CHOP-like chemotherapy) improved. To investigate the possible impact of accuracy

Survival
1.0
.81 .
. . Cb multilob (N = 27)

Figure 3. Comparison of tu- 8 - Cb mono/poly (N =1 é)
mor subtype related to over-
all survival. Patients with the 4
immunoblastic subtype had Immunob (N = 10
a worse overall survival than .24 +
the centroblastic multiloba-
ted subtype or the centro- 0.0, P =0.015

, i 0 12 24 3 48 60 72 84 96 108 120
blastic mono/polymorphic

subtype. Months after Diagnosis
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Figure 4. Comparison of Survival

age groups under and over

60 years related to overall

survival. The 5-year overall

survival was 76% for the pa-
tients younger than 60 years
(n = 37) and 37% for the pa-
tients of 60 years and older
(n =23).

21 Age > 60 yr (N = 23)

00| P <0.001 ' , .
0 12 24 36 48 60 72 84 96 108 120

Month after Diagnosis

of diagnostic procedures on survival we analysed the role of complete staging: patients with
complete staging had a slightly better prognosis with respect to overall survival, but it did not

prove statistically significant in univariate analysis (P = 0.48).

Discussion

The presentation of NHL as a localised bone tumour is relatively uncommon. Any study of the
pathophysiology of PLB and on prognostic factors is complicated by the small patient numbers
and by the fact that the results of earlier studies are often not comparable to each other.*®
We studied a relatively large and representative group of patients, diagnosed and treated
between 1943 and 1996. Patients were selected by reviewing all cases previously diagnosed as
malignant lymphoma, lymphosarcoma or reticulum cell sarcoma. Since we did not review all
primary bone tumours, we cannot exclude that especially in the early years of the registry, a
few tumours were misdiagnosed as Ewing’s sarcoma or, in case of excessive fibrosis, as sarcoma
not otherwise specified, and thus were not included here.

We show that the patients display a homogeneous pathological and clinical presentation as
well as clinical behaviour. Histologically, almost all PLBs were of the large B cell type, and half
of these tumours were of the multilobated centroblastic subtype. The very high frequency of
this latter subtype had been reported previously.'® The majority of patients presented with
pain and/or a palpable mass, most often at a single localisation in one of the long bones.
Approximately one quarter of the patients presented with multiple bone lesions, which is in
accordance with other studies.” Of note, these patients made up the entire group of stage IV
patients. In line with a specific pattern of dissemination and homing of tumour cells in PLB,

three of nine patients had bone localisations upon relapse.
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The initial treatment for these tumours, before chemotherapy became available, was
radiotherapy or surgery. Several studies suggest that the combination of chemotherapy and
radiotherapy is the best treatment, as a consequence of which resection or amputation can
be prevented.*'”'® In this cohort the overall 5 year survival was 61%. This is surprisingly high
when the heterogeneous treatment schedules over the years of the study and the inclusion of
stage IV patients are taken into account. Although survival was not statistically different for
the three selected treatment combinations, patients treated with CHOP or CHOP-like therapy
had a longer progressionfree period than patients treated with other types of chemotherapy.
Although our data are derived from a retrospective analysis of a very heterogeneous study
group, some conclusions may be drawn with respect to prognostic factors. Consistent with
previous reports,'®! immunoblastic lymphoma as defined by the updated Kiel classification,'*
had a worse prognosis than other large B cell lymphoma subtypes. In the past, the clinical
parameters used to predict prognosis in PLB, were tumour stage and localisation.”%1%
We found these prognostic factors not easily applicable to PLB. Furthermore, as in other
extra-nodal lymphomas, in PLB prognosis is not strongly affected by regional lymph node
involvement: there was no difference in survival between stage I and stage II tumours and
just a trend towards worse prognosis in stage IV tumours. This underlines that the Ann Arbor
classification is not suitable for staging and predicting prognosis in PLB. Of note, many studies
on PLB excluded patients with stage IV disease, partly in an effort to eliminate malignancies
in which bone involvement is secondary.**'* This exclusion is not supported by our data that
stage IV disease is mostly determined by multiple, osseous localisations.

Tumour localisation was no significant prognostic factor, neither could we confirm the
suggestion that tumour localisation within the pelvis, ribs or vertebra is associated with a
worse prognosis.® It is interesting that more than 50% of the stage IV tumours had at least one
localisation in the pelvis, the vertebra or the ribs.

In conclusion, we propose that primary non-Hodgkin’s lymphoma of bone be acknowledged
as a specific clinicopathologic entity. Morphologically, PLB forms a homogeneous group and
dissemination is often restricted. Furthermore, PLB patients seem to have a better survival than
other NHL patients, even with therapy that is considered inadequate nowadays. Finally, this
study suggests that age at presentation and tumour subtype are prognostic factors in PLB.
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