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Primary Non-Hodgkin’s Lymphoma of Bone Presenting as Thoracic Spinal 
Compression Fracture: A Case Report and Literature Review
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Division of Hematology, Department of Medicine, 
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Taiwan, Republic of China

Here we report a non-Hodgkin’s lymphoma (NHL) with initial manifestation as spinal cord compression fracture. A 23-
year-old male presented to our emergency room with refractory lower back pain and deteriorating neurological presenta-
tions. An intraspinal tumor of the 12th thoracic vertebral body causing a total compression fracture was confi rmed. Result 
of tissue biopsy and PET scan proved NHL without nodal involvement. Eight courses of anti-CD20 monoclonal antibody 
combined with chemotherapy, but without radiotherapy which was taken as the standard treatment in primary bone lym-
phoma, were prescribed. The patient survived for 3 years without tumor recurrence. Anti-CD20 monoclonal antibody, 
instead of radiotherapy, may provide an alternative treatment of choice for patients with primary bone lymphoma (PBL).
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INTRODUCTION

Non-Hodgkin’s lymphoma (NHL) usually com-
bines nodal and extranodal presentations. Although 
primary extranodal NHL is not unusual, primary 
NHL of bone (PBL) is a rare clinicopathologic enti-
ty, accounting for 5% of extranodal lymphomas and 
less than 2% of all lymphomas in adult.1 The most 
frequent sites of presentation are the long bones, and 
pain is the common symptom.2 NHL might be com-
plicated at presentation by spinal cord fracture, and 
a retrospective study had reported a 1.3% incidence 
of bone lymphoma in biopsies obtained during ver-
tebral augmentation procedures for spinal cord com-
pression.3 We describe a rare case of patient with 
PBL presenting as spinal cord compression without 
any nodal involvement. 

CASE REPORT
　

A 23-year-old male was admitted to our hospital with 
lower back pain radiating into both lower legs for 2 
months. The pain was described as numbing, tingling and 
sharp. He had worked at an ironworks as an electrician. 
Muscle sprain-related localized lumbar pain was sus-

Fig. 1 Radiological appearance of the primary lymphoma of the 
bone. (a) Magnetic resonance imaging (MRI) of the tho-
racic spine demonstrates an intra-spinal soft tissue mass 
originating from the vertebral body of T12 (arrow) causes 
bony destruction and compression fracture. (b) Positron 
emission tomography (PET) scan shows a strong FDG 
uptake over the whole T12 spine (arrow) and no uptake in 
the nodal region. 



162

Primary non-Hodgkin’s lymphoma of thoracic spine

pected initially. Lower back pain deteriorated after vigor-
ous military training. Intermittent claudication developed 
afterward. For 1 week prior to admission, the patient had 
been confi ned to bed due to severe pain. On admission, 
the back was tender to percussion. Signs such as weak-
ness with a decrease in muscle power in both legs were 
noted. X-rays of T-spine revealed a compression frac-
ture of the 12th thoracic vertebral body (T12). Magnetic 
resonance imaging (MRI) of the thoracic spine showed 
multiple spinal lesions and an intraspinal tumor originat-
ing from the vertebral body of T12, causing impingement 
of the cord and nerve roots (Fig. 1a). His white blood 
cell count was 7.80×103/uL with 75% of neutrophil, and 
hemoglobin, 14.8 g/dL. The biochemistry revealed lactic 
dehydrogenase (LDH), 190 U/L, total calcium, 8.9 mg/
dL, albumin, 3.6 g/dL, and total protein, 6.3 g/dL with 
A/G ration of 1.3. Percutaneous transpedicular biopsy 
of T12 was performed. Intraoperatively, the compressed 
vertebral body was reduced and bone cement was inject-
ed into the body.

Pathologically, the specimen revealed a picture of 
malignant lymphoid cell with dyscohesive and bizarre 
nuclei; positive staining for CD20 and Ki-67, and nega-
tive for CD3, CD44, CD138, CD10 and BCL-2. Diffuse 
large B-cell lymphoma (DLBCL) was confirmed (Fig. 
2). The PET/CT scan revealed an increased FDG uptake 
over the whole T12 spine, with no abnormal FDG uptake 
throughout the nodal tissues (Fig. 1b). Primary DLBCL 
of bone, stage IE, IPI score: 1 complicated compression 
fracture of spinal cord was diagnosed. The patient was 
started on R-CHOP regimen (rituximab 400mg/m2 on 
day 1, adriamycin 50mg/m2 on day 1, cyclophosphamide 
700mg/m2 on day 1, and vincristine 1.4mg/m2 (maximum 

2mg) on day 1; prednisone 100mg orally on days 1 to 5, 
every 21 days) for 8 cycles. After 6 months of follow-up, 
MRI of the T-spine showed regressive lymphoma. The 
clinical manifestation is also free from tumor recurrence 
after a 3-year follow-up. 

　

DISCUSSION

PBL was first recognized by Parker and Jackson in 
1939 as a distinct entity.4 In our institution, we could 
identify only three cases of PBL in 303 cases of NHL in 
the past decade, leading to an incidence of just 1%. Pre-
vious studies emphasized a predominance of long bone 
involvement, especially the femur.2 However, Maruyama 
et al. reported that pelvis is the most commonly involved 
site in a single-institution study in Japan.5 In a recent 
British retrospective study, Ramadan et al. reported that 
long bones and spines were the most frequently involved 
sites.6 Although the incidence of PBL with involvement 
of spines varied from study to study (Table 1), the current 
case showed PBL manifested as vertebral compression 
fracture because of the peculiar initial clinical presenta-
tion. Shindle et al. have reported a 1.3% incidence of 
bone lymphoma in biopsies obtained during vertebral 
augmentation procedures,3 while multiple myeloma, the 
most common cancer developing from vertebral com-
pression fractures in 55-70% of patients, has shown a 
2.8% incidence rate.7 Ramadan et al. also demonstrated 
that half of the 42 patients with bony lymphoma of spine 
presented with spinal cord compression.6 In essence, 
bone pain is the usual presenting symptom. Diffuse large 
B cell lymphoma (DLBCL) is the main histological sub-
type. The peak incidence of PBL is the fi fth decade of 
life, with a male/female ratio of 1.8:1.8

Accordingly, all patients should have a biopsy-proven 
diagnosis of lymphoma established by an experienced 
hematopathologist using the terminology of the current 
World Health Organisation classifi cation.9 As the staging 
procedure improved over time, traditional staging inves-
tigations, including history, physical examination, CBC, 
LDH, CT scan of abdomen and pelvis and the site of pre-
senting bone involvement, and random bone marrow bi-
opsy might be insuffi cient. The combined use of CT, MRI 
and now PET is emerging, leading to a higher proportion 
of patients diagnosed with stage IV disease, which only 
defi ned cases with either multiple sites of bone involve-
ment or diffuse involvement of a single large bone ac-
cording to the Ann Arbor staging system. However, an 
appropriate defi nition has not been well established. The 
majority of studies defi ned PBL as a malignant lymphoid 

Fig. 2 Histopathological fi ndings in the vertebral body of T12. 
(a) Diffuse infiltration of atypical lymphocytes with 
irregularly shaped nuclei (Hematoxylin-Eosin stain, 
×400). Mitotic figures are frequent. (b) Immunohis-
tochemical stain with anti-CD20 antibody, a marker of 
B-lymphoid cells, showing focal positivity within the 
lymphoid cell (×400). 
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infi ltrate within bone with or without cortical invasion or 
soft tissue extension and without concurrent involvement 
of regional lymph nodes or distant viscera.10,11,12 The 
WHO classifi cation and previous reports have indicated 
that a single bone site with/without regional lymph nodes 
involvement (Group 1) or multiple bony lymphoma 
without visceral or lymph node involvement (Group 2) 
should be considered as PBL. Group 3, bone tumor with 
involvement of other visceral sites or lymph nodes at 
multiple sites is considered to be systemic lymphoma.13 
Maruyama et al. reported no significant difference in 
the 3-year overall survival rate between Group 1/2 and 
Group 3 (P = 0.74).8 A recent Dutch paper showed that 
the criteria of PBL included dominant bony lesions with 
a minor degree of nodal involvement.14 Thus, it could 
give a complete entity of extranodal NHL instead of sys-
tematic nodal NHL with extranodal involvement.

In terms of prognosis, the Ann Arbor staging sys-
tem, developed for Hodgkin’s lymphoma and widely 
employed for NHL, has been evidenced to be limited 
in prognostic signifi cance in extranodal DLBCL. Inter-
national Prognostic Index (IPI) score, once a powerful 
prognostic index, also fails to provide sufficient infor-
mation for PBL outcomes.15 In contrast, younger age 
at diagnosis had been widely reported as a statistically 
improved prognostic factor in several studies.10,15 Hors-
man et al. reported that an age of < 60 years, complete 
response to treatment, and bony lymphoma rather than 
other extranodal lymphomas are favorable predictive 
factors.10 Beal et al. showed that age < 40 years, lack 
of B symptoms, normal LDH level, and female gender 
were better prognostic factors.15 Furthermore, Ramadan 
et al. identifi ed three distinct groups, those of age < 60 
years with IPI 1-3, age ≧ 60 with IPI 0-3 and age ≧ 60 
with IPI 4-5 showing markedly different 5-year overall 

survival of 90%, 61% 
and 25%, respectively.6 
These f indings ra ise 
the interest in whether 
an extensive s taging 
workup is of prognostic 
value. Similarly, the PBL 
treatment seems to be a 
formula tailored to the 
patients’ clinical grounds 
(e.g. age and cl inical 
presentations) regardless 
of the stage and whether 
the lesions are primary 
or metastatic.

The optimal treatment regimen of PBL remains uncer-
tain. Traditionally, the therapeutic strategy of PBL was 
irradiation or surgery before chemotherapy became avail-
able. There has been growing literature and experience in 
combined chemotherapy and radiotherapy, which is supe-
rior to chemotherapy or radiotherapy alone in PBL.12,16,17 
In a randomized clinical trial, Miller et al. concluded that 
the role of radiotherapy in PBL was valuable not only in 
reducing the number of chemotherapy courses, but also 
in producing superior overall survival and progression-
free survival (PFS).17 As chemotherapy improves over 
time accompanied by a remarkable survival benefi t, it is 
reasonable to re-examine the role of radiotherapy.

Rituximab has become the fi rst monoclonal antibody 
approved by the Food and Drug Administration (FDA) 
for the treatment of CD20+ NHL since 1997.18 Several 
randomized studies in which rituximab was added to var-
ious chemotherapy regimens showed not only increased 
rates of complete response but also prolonged survival 
as compared with chemotherapy alone.18 Similarly, Ra-
madan et al. reported a remarkable advantage of ritux-
imab in PFS for patients with primary DLBCL of bone 
compared with those treated earlier without rituximab 
(3-year PFS 88% versus 52%).6 The result is encourag-
ing although the effi cacy of rituximab in PBL needs to 
be proved with longer follow-up, larger sample size and 
more rigorous trials. Furthermore, rituximab in place of 
radiotherapy has not been well-evaluated. In the current 
case, the patient received 8 cycles of R-CHOP without 
radiotherapy and survived for 3 years. In view of this, 
the role of radiotherapy in the treatment strategy of PBL 
needs to be justifi ed in the era of monoclonal antibody 
combined chemotherapy. 

　

Table 1 Previous reports of PBL
First author, Year 
of publicton 
(reference number)

Country No. of 
patients

Years of 
enrollment 
into study

Median 
age

Percentage
of DLBCL 
(%)

No. of 
involvement of 
spine (%)

No. of 
involvement of 
T-spine (%)

Ramaden, 2007 (6) UK 131 1983-2005 63 79 42 (32) NA

Maruyama, 2007 (5) Japan 28 1995-2004 47 61 5 (18) 4 (14)

Ford, 2007 (11) UK 22 1985-2003 50 91 4 (18) 1 (5)

Horsman, 2006 (10) UK 37 1970-2003 55 73 6 (16) NA

Beal, 2006 (15) USA 82 1963-2003 48 80 7 (9) NA

Stein, 2003 (8) Israel 11 1979-2000 47 91 2 (18) 2 (18)

Baar, 1994 (16) Canada 17 1975-1992 36 76 1 (6) 1 (6)

Dubey, 1997 (12) USA 45 1967-1992 52 91 4 (8) NA
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