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Abstract: An 85-year-old man presented with pain and numbness in the left buttock, and physical examination re-
vealed an approximately 7 cm mass extending from the first to the third sacral vertebrae; biopsy of the mass led to 
the diagnosis of CD10-negative, BCL6-weakly positive, MUM1-positive, non-germinal center (non-GC) type diffuse 
large B-cell lymphoma (DLBCL). Furthermore, serological testing showed negative results for Epstein-Barr virus 
(EBV) infection, and fluorescence in situ hybridization (FISH) revealed a MYC translocation. Radiographs showed 
no remarkable osteolytic bone destruction, and the patient was staged with Stage IAE. After 8 cycles of rituximab 
therapy and 6 cycles of CHOP therapy, complete remission has been maintained until now, approximately 1 year 
after the treatment. Primary sacral lymphoma is very rare, with only 6 reported cases, including the present one. A 
review of the reported cases revealed that the disease predominantly affects elderly men, is usually non-GC-type 
DLBCL and stage IAE, measures approximately 2-7 cm in diameter in general, and does not show early recurrence 
after chemotherapy or chemoradiotherapy. There is no report in the literature yet of primary sacral DLBCL with 
MYC translocation, and this is the first case report. On the other hand, 35 cases of CD10-negative DLBCL with MYC 
translocation, including the present one, have been reported, and a review of the reported cases showed that the 
disease predominantly affects Asians, middle-aged or elderly men, shows positivity for either BCL6 or MUM1 and 
negativity for EBV, and has a high international prognostic index and poor prognosis.
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section-fluorescence in-situ hybridization

Introduction

Primary bone lymphoma (PBL) is rare, account-
ing for less than 2% of all lymphomas in adults 
[1], and diffuse large B-cell lymphoma (DLBCL) 
accounts for most of these cases [2]. PBL is 
defined as 1) a single skeletal site, with or with-
out regional lymph node involvement, and 2) 
multiple bones are involved, but there is no vis-
ceral or lymph node involvement [3]. The femur 
and other long bones of the extremities, pelvic 
bone, head and neck are predominantly affect-
ed, while the sacrum is a rare site of occurrence 
of this tumor [4]. Sacral tumors are relatively 
rare, accounting for 1-2% of all musculoskeletal 
tumors [5]. Chordoma is the most common pri-

mary sacral tumor, and primary sacral lympho-
ma is very rare [6].

Primary spinal malignant lymphoma is also 
rare. According to the count of primary spinal 
tumors by Kelley et al., 44 out of a total of 127 
cases were hematologic malignancies (11 
cases of lymphoma and 33 cases of plasmacy-
toma/myeloma). Of these, thoracic tumors were 
the most common (n = 32), while there were 
only 2 cases of sacral tumor (0 case of lympho-
ma and 2 cases of plasmacytoma/myeloma) 
[7]. The disease occurs predominantly in elderly 
men, and the clinical symptoms include low 
back pain with or without radiculopathy [8]. The 
imaging findings of sacral lymphoma are similar 
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Figure 1. Imaging of sacral lymphoma. A: Sagittal section of T1 weighted MR image (WI). B: Sagittal section of T2WI. 
C: Coronal section of T1WI. The lesion is shown within the yellow circle. There is a soft tissue neoplastic lesion lo-
cated in the epidural space and extending along the neuropore from the paramedian region to the left side within 
the spinal canal to the level of the second sacral vertebra. The lesion is visualized as a low-intensity signal on both 
T1WI and T2WI, and there are some water-rich areas exhibiting high signal intensity on the T2 star WI. The mass is 
found to infiltrate through the periosteum into the second sacral vertebral body. There is no obvious osteosclerosis 
or osteolytic lesion (no penetrating bone destruction). The mass is not seen to extend through the sacroiliac joint 
into the coxa. D-F: 18F-fluoro-2-deoxy-D-glucose-positron emission tomography/computed tomography (FDG-PET/
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to those of other neoplastic diseases, however, 
the prognosis of sacral lymphoma is relatively 
good and it is important to distinguish it from 
other neoplastic diseases [9].

We encountered a very rare case of primary 
sacral non-GC-type CD10-negative DLBCL with 
MYC translocation, and report the case herein.

Case report 

An 85-year-old man presented to us with the 
complaints of pain and numbness in the left 
buttock. He had a history of treatment for pul-
monary tuberculosis at age 20. In February 
2012, he began to experience tenderness and 
numbness in the left buttock. There was a 

Figure 2. Flow cytometric analysis of the sacral lymphoma. DNA stain 7-aminoactinomycin D (7-AAD)-negative living 
lymphoma cells in gate A were analyzed by flow cytometry (FCM). Most of these cells were negative for CD10; fur-
thermore, the cells were positive for CD19, positive for CD20, negative for kappa chains, positive for lambda chains, 
negative for CD30, positive for CD22, negative for CD13, negative for CD2, negative for CD3, negative for CD5, 
negative for CD7, negative for CD4, negative for CD8, positive for CD45, negative for CD56, negative for TCRαβ, and 
negative for TCRγδ.

CT) images are shown. Malignant sacral tumor was suspected. Strong FDG accumulation (maximum standardized 
uptake value; SUVmax 17.3) is seen mainly in the midline and left side of the sacrum. FDG accumulation is limited to 
the sacrum and not observed in the surrounding pelvic bone or soft tissue. G: Bone scintigraphy. Irregularly-shaped, 
abnormal accumulation of radioactivity is observed in the sacrum.
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2-day history of transient dysuria. In the same 
month, lumbosacral magnetic resonance imag-
ing (MRI) revealed an epidural mass in the 
sacrum S1-3 region which was visualized as an 
isodensity on both T1- and T2-weighted MR 
images (T1WI and T2WI); the tumor was clearly 
demarcated, but was not associated with 

remarkable osteolytic bone destruction (Figure 
1A-C).

However, 18F-fluoro-2-deoxy-D-glucose-posit- 
ron emission tomography/computed tomogra-
phy (FDG-PET/CT) showed FDG accumulation 
with a maximum standardized uptake value 

Figure 3. Pathology of sacral lymphoma. Hematoxylin and eosin (HE) stain-
ing. A: low magnification (x40) images showing loss of the basic architecture 
of the lymph node and proliferation of medium- to large-sized atypical cells 
in a sheet-like pattern. B: High magnification (x600) images showing larger 
atypical cells with irregularly shaped nuclei. Immunostaining C-M: high mag-
nification (x600) images: staining was negative for CD3 (C), negative for CD5 
(D), almost negative for CD10 (E), positive for CD20 (F), negative for cyclin 
D1 (G), positive for BCL2 (H), weakly positive for BCL6 (I), weakly positive for 
MUM1 (J), negative for EBER (K), negative for LMP-1 (L) and the Ki-67 index 
was approximately 30% (M). Based on the above findings, the diagnosis of 
non-GC-type DLBCL, not otherwise specified (NOS) was made.
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(SUVmax) of 17.3 at the same site, raising the 
suspicion of malignancy (Figure 1D-F). The FDG 
accumulation was not limited to the epidural 
space, but was observed over a wide area 
including the sacrum. Bone scintigraphy also 
showed abnormal accumulation of radioactivity 
in the sacrum (Figure 1G). However, there was 
no significant osteolytic bone destruction and 
the lesion was more clearly visualized by FDG-
PET/CT and bone scintigraphy than by MRI. 
Sacral tumor resection was performed at our 
hospital in April 2012. The patient was diag-
nosed histopathologically as having malignant 
lymphoma (DLBCL) and referred to the 
Department of Hematology.

At the initial examination, the patient was 168 
cm tall, weighed 66 kg, had a body tempera-
ture of 36.2°C, and tenderness in the left but-
tock. There was no palpable superficial lymph-
adenopathy or hepatosplenomegaly. Laboratory 
examination revealed no abnormalities of the 
hematological parameters, blood biochemistry, 
serum lactate dehydrogenase (LDH), alkaline 
phosphatase (ALP), C-reactive protein (CRP), 
soluble interleukin-2 receptor (sIL-2R), immuno-
globulin, etc. Serum human immunodeficiency 
virus (HIV) and M-protein were negative. Bone 
marrow examination revealed no infiltration by 
morphologically obvious lymphoma cells, and 
flow cytometry (FCM) and Southern blotting of 
immunoglobulin heavy chain joining segments 

(IgH-JH) showed no abnormalities. Chromosome 
G-banding analysis revealed 46, X, -Y, +8 in 11 
out of 20 cells, but no dysplastic cells were 
observed in the bone marrow and there was no 
decrease of the peripheral blood cell counts. 
Therefore, the patient was unlikely to have 
myelodysplastic syndrome or bone marrow infil-
tration of DLBCL. No tumor cells were found in 
the cerebrospinal fluid.

FCM of the tumor cells showed that most of the 
cells were negative for CD10; furthermore, the 
cells were positive for CD19, positive for CD20, 
negative for kappa chains, positive for lambda 
chains, negative for CD30, positive for CD22, 
negative for CD13, negative for CD2, negative 
for CD3, negative for CD5, negative for CD7, 
negative for CD4, negative for CD8, positive for 
CD45, negative for CD56, negative for TCRαβ 
and negative for TCRγδ (Figure 2), suggesting 
the diagnosis of CD5-negative, CD10-negative 
mature B-cell lymphoma. 

On histopathology, examination of hematoxylin-
eosin (HE)-stained sections of the tumor tissue 
at low magnification showed loss of the basic 
architecture of the lymph node and prolifera-
tion of medium to large atypical cells in a sheet-
like pattern, and at higher magnification, larger 
centroblasts with irregularly shaped nuclei 
were observed. Immunostaining showed nega-
tive staining results for CD5, negative staining 
of most cells for CD10, positive staining for 
CD20, positive staining for BCL2, weakly posi-
tive staining for BCL6, weakly positive staining 
for MUM1, negative staining for EBER and a 
MIB-1 (Ki-67) index of approximately 30% 
(Figure 3), which led to the diagnosis of CD5-
negative, EBV-negative DLBCL, not otherwise 
specified (NOS). Furthermore, negativity for 
CD10, weak positivity for BCL6 and positivity 
for MUM1 suggested the non-GCB type of 
DLBCL.

Genetic analysis by Southern blotting and chro-
mosome G-banding analysis could not be per-
formed due to the lack of adequate specimens. 
In addition, paraffin-embedded tissue section-
fluorescence in situ hybridization (PS-FISH) 
analysis showed a MYC split signal suggesting 
breakage of the MYC locus (Figure 4). Based on 
the above, the patient was diagnosed as having 
primary sacral DLBCL (non-GC type) with MYC 
translocation. The disease stage was IAE and 
the international prognostic index (IPI) was low 

Figure 4. Paraffin-embedded tissue section-fluo-
rescence in-situ hybridization (PS-FISH). FISH was 
performed on paraffin-embedded sections of the 
tumor tissue. Probes for the centromeric (red) and 
telomeric (green) sides of the MYC locus (8q24) were 
used. A MYC split signal suggesting breakage of the 
MYC gene was observed in approximately 60% of the 
cells.
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Table 1. Primary sacral lymphoma
Case Race Sex/Age Pathology Stage Site Size (cm) C-MYC translo-

cation
CD5 CD10 BCL2 BCL6 MUM1 EBV Therapy Outcome Ref.

1 Caucasian M/58 DLBCL IAE L5-S1 2.0 NA NA NA NA NA NA NA CT + IT + RT + ASCT ANED, 12 m [19]

2 NA M/52 DLBCL IAE S1-4 NA NA NA NA NA + NA NA R-CHOP x 6 + RT ANED, 9 m [9]

3 NA M/64 DLBCL IAE S1 6.8 x 3.9 NA NA NA NA + NA NA CHOP x 3 + RT ANED, 13 m [9]

4 Asian* M/24 DLBCL IAE L5-S2 3.2 x 3.0 x 3.0 NA NA NA NA NA NA NA CHOP x 6 + IT + RT ANED, 3 m [20]

5 Asian* M/53 DLBCL IAE S1-2 NA NA - NA NA NA NA NA RT ANED, 6 m [8]

6 Asian M/85 DLBCL IAE S1-3 6.7 x 3.7 x 2.4 + - -/+ + +/- + - R-CHOP ANED, 12 m present
Abbreviations: + positive; - negative; +/- weak positive; -/+ very weak positive; *suspicious; ANED alive with no evidence of disease; ASCT autologous stem cell transplantation; CHOP cyclophosphamide + doxorubicin + vincristine + predni-
sone; CT chemotherapy; DLBCL diffuse large B-cell lymphoma; IT intrathecal methotrexate; L lumbar spine; M male; m months; NA not available; R rituximab; RT radiation therapy; S sacrum.

Table 2. CD10-negative DLBCL with MYC translocation

Case Race Sex/Age Site IPI/AIPI BCL6 MUM1 EBV Outcome References
1 Asian M/58 LN NA + NA - NA [21]
2 Asian F/74 LN NA NA NA - D, 31 m [21]
3 Asian M/66 LN NA + NA - D, 45 m [21]
4 Caucasian NA/NA NA NA NA NA - NA [22]
5 Caucasian NA/NA NA NA NA NA - NA [22]
6 Asian F/75 Stomach NA + - - ANED, 16 m [23]
7 Asian M/58 LN NA + - - NA [23]
8 Asian M/74 LN NA + - - DOD, 31 m [23]
9 Asian F/70 LN NA + - - A, 56 m [23]
10 Asian M/66 LN NA + - - DOD, 5 m [23]
11 Asian M/66 LN NA + + - DOD, 45 m [23]
12 Asian M/82 LN NA - + - DOD, 2 m [23]
13 Asian M/87 LN NA - + - DOD, 1 m [23]
14 Asian NA/NA NA NA NA NA NA NA [24]
15 Asian NA/NA NA NA NA NA NA NA [24]
16 Asian NA/NA NA NA NA NA NA NA [24]
17 NA F/67 NA NA + NA NA ANED, 22 m [25]
18 NA F/64 NA NA + + NA ANED, 12 m [25]
19 NA M/10 LN L* + - NA NA [26]
20 NA M/15 LN LI* + - NA NA [26]
21 NA F/12 LN HI* + + NA NA [26]
22 Asian M/62 LN H NA NA NA D, 2 m [17]
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23 Asian M/81 LN LI NA NA NA D 21.3 m [17]
24 Asian M/63 LN H NA NA NA D, 3 m [17]
25 Asian M/57 LN HI NA NA NA D 10 m [17]
26 Asian M/69 Bone HI NA NA NA D, 0.5 m [17]
27 Asian F/69 LN H NA NA NA D, 4.4 m [17]
28 Asian M/84 Tyroid gland H NA NA NA D, 2.6 m [17]
29 Asian M/52 Eye H NA NA NA D, 4 m [17]
30 Asian F/60 LN H NA NA NA D, 4.8 m [17]
31 Asian F/53 LN H NA NA NA D, 7.5 m [17]
32 Asian F/63 Breast H NA NA NA D, 17 m [17]
33 Asian M/70 LN H NA NA NA D, 6 m [17]
34 Asian F/56 LN H NA NA NA D, 4.7 m [17]
35 Asian M/85 Sacral L +/- + - ANED, 12 m present
Abbreviations: + positive; - negative; +/- weakly positive; *suspicious; A alive; AIPI age-adjusted international prognostic index; ANED alive with no evidence of disease; D dead; DOD 
dead of disease; EBV epstein-barr virus; F female; H high risk; HI high intermediate risk; IPI international prognostic index; L low risk; LI low intermediate risk; LN lymph node; M 
male; m month (s); NA not available.
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risk. Eight courses of rituximab and 6 courses 
of CHOP therapy, as well as a single intrathecal 
injection of methotrexate to prevent central 
nervous system infiltration, were administered 
between April and July 2012, and complete 
remission has been maintained for approxi-
mately one year as on date.

Discussion 

Primary spinal lymphoma is rare, accounting for 
only approximately 0.4% of all primary bone 
tumors [7]. Malignant lymphoma is associated 
with a low incidence of B symptoms such as 
fever and weight loss. The present patient also 
showed no B symptoms. Laboratory findings 
are often non-specific; including increased 
serum CRP, LDH and ALP, with low frequencies 
of abnormal values, and their diagnostic useful-
ness is low.

The most common imaging finding is osteolytic 
bone destruction, which is observed in approxi-
mately 70% of all patients [10]. However, no 
remarkable osteolytic bone destruction was 
seen in the present patient. The MRI findings 
are also not specific, but the lesion is often 
visualized as a low signal intensity on T1WI and 
high signal intensity on T2WI, although, in the 
present case, the lesion was visualized as a low 
signal intensity on both T1WI and T2WI.

FDG-PET/CT is very useful for detecting lesions 
in cases without significant osteolytic destruc-
tion and atypical MRI images, like the present 
case. Furthermore, FDG-PET/CT is also useful 
for determining the disease stage at the time of 
diagnosis and for assessing the treatment 
effects after completion of treatment [11]. In 
the present case, sacral spinal nerve epidural 
lymphoma was considered in the differential 
diagnosis; however, FDG-PET/CT showed that 
the mass lesion was in the sacrum, making this 
condition unlikely.

Primary benign and malignant tumors of the 
sacrum are rare, accounting for less than 7% of 
all primary spinal tumors [12]. Approximately 
40% of all primary sacral tumors are chordo-
mas, and primary sacral lymphoma is extreme-
ly rare, with only 6 cases reported previously, 
including the present one (Table 1). They char-
acteristically 1) occur in middle-aged to elderly 
men, 2) are non-GC-type DLBCL, 3) are stage 
IEA, 4) have a tumor diameter of approximately 

2-7 cm, and 5) do not show early recurrence 
after combination chemotherapy or chemora-
diotherapy. The features in our patient reported 
herein were consistent with these characteris-
tics, while the surface markers and MYC trans-
location have not been examined in the previ-
ously reported cases. In the present patient, 
complete remission has been maintained for 
approximately 1 year as of the time of writing, 
and his prognosis is speculated to be relatively 
good. Until date, there are only few reports of 
primary sacral lymphoma; therefore, the inci-
dence and prognosis have not yet been clearly 
elucidated.

Most lymphomas, including Burkitt’s lymphoma 
and DLBCL with MYC translocation, are of the 
GCB type. Many reports have shown that MYC 
translocation is often encountered in GCB-type 
cases and is associated with a poor prognosis 
[13-16]. However, according to Zhang HW et al., 
13 (12.3%) out of 106 DLBCL patients in their 
series showed MYC translocation, and the lym-
phoma in all the patients was CD10-negative 
and the non-GCB type [17]. In addition, one 
report suggests that GCB-type lymphoma is 
less common than non-GCB type lymphoma in 
Asian people [18]. The present patient showed 
an MYC split signal, but the tumor was almost 
entirely negative for CD10, and it can be said 
that he had the non-GCB type (CD10-/+, 
BCL6+/-, MUM1+) lymphoma rather than GCB-
type lymphoma. Thirty cases of CD10-negative, 
non-GCB type DLBCL with MYC translocation 
have been reported until now, including the 
present case (Table 2). This condition is char-
acterized by its predominant occurrence in 
Asian people including Japanese, in middle-
aged to elderly men, association with lymph 
node lesions in many cases, positivity for BCL6 
and/or MUM1, negativity for EBV, and a poor 
prognosis. The present patient had all of these 
features, except for the lymph node lesions and 
the poor prognosis. However, bone lesions are 
rare, with only 2 cases reported so far, includ-
ing the present case.

We encountered a case of primary sacral 
DLBCL (non-GC type), and report the case here-
in, as this condition is considered to be 
extremely rare. This patient was unlikely to 
have Burkitt lymphoma, because he was nega-
tive for HIV and the tumor was CD10-negative 
and CD20- and BCL2-positive. Based on the 
negativity for CD10 and positivity for BCL6 and 
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MUM1, the lymphoma was categorized as MYC 
translocation-positive non-GCB-type DLBCL, 
NOS.
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