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PE3IOME

K peikuM flokann3aumnsam HEXOLXKKUHCKUX TMM(OM OTHOCAT NEPBUYHYIO TMMbOMY KocTel. 3Ta hopma cocTaBnsieT
He 6onee 1—2% BCeX HEXOAXKKMHCKMX TMMbOM B3pocsbix. [lnarHo3 nepBuYHOA TMMGOMbI KOCTel yCTaHaBNnBatoT
B C/lyyasix 04aroBOro NopaxeHus OfHON UK HECKOJIbKUX KOCTel. KpoMe Toro, flonyckaeTcs BOBEYEHNE MATKUX
TKaHe 1 pernoHapHbIx TMMdOoy3noB. Kputepnem UCKIOYEHNSA CNYXUT TOSIbKO NMOPaXkeHne KOCTHOro Mo3ra v Bo-
BfieYeHNe oTAaneHHbIX TMMdoysno.. MNepBbIMU CUMNTOMaMM 6ONIE3HU ABNSIOTCA HEKYNUPYyeMble 6011 B KOCTSX,
HepeaKo CONpoBOXAALWMECs TOKalbHbIM OTEKOM, GOPMUPOBAHMEM OMYXONIEBOI MAcChl B 30HE NOPaXeHus,
nspefika npucoesmHsitotes B-cumntombl. Yaule BcTpeuaetcsi nokanbHoe (80%) u pexxe MHorodokycHoe (20%)
nopaxeHue ANUHHbIX TPy6UaTbix KocTein B o6nacTu agnadusa n metagmadusa. [luarHocTmka nopaxeHusi KOCTHON
TKaHW Npu NepBUYHOM M BTOPUYHOM ee BOBJIEYEHUM OCHOBaHa Ha NPMMEHEHUM BCeX AOCTYMHbIX METOAOB UCCIe-
JoBaHus (peHTreHorpadus, KOMMNbOTepHasi, MarHUTHO-PE30HAHCHAs U NMO3UTPOHHO-3MUCCUOHHAsA ToMorpabus).
OnddepeHumnanbHasa AnarHOCTMKA BO3MOXHA TOJIbKO HA OCHOBaHWU MMMYHOTMCTOXMMUYECKOTO UCCNeA0BaHMNs
C onpeaeneHMeM aKcrnpeccun obLLEro eNKOLMTapHOro aHTUreHa, MapkepoB B-kneTok, T-KNeToK, a TakXKe KIoHasb-
HOCTW MO OAHOW M3 JNIErKMX Liene MUMMYHOro6ynnHoB K unu A, bel 2 u bel 6, ALK, ctenenn nponndepaTvBHOM akTuB-
HocTu Ki-67. OueHka 3 eKTUBHOCTU pa3nNYHbIX METOA0B JIeYEHUsI MEPBUYHOM KOCTHON IMMGMOMbI OCIIOXHSIETCA
He60bLUNM YACTOM HaBMIOAEHNI N OTCYTCTBUEM €IMHOM TaKTUKM NleveHns. B kayecTBe Tepanuu nepBom JIMHWUM
Yauue npumeHsitoT CHOP-noao6Hble Kypebl. MNepcoHnduumpoBaHHas Tepanuvs BKIOYaeT UMMYHO-XMMUOTEPanuio,
Jly4eByto Tepanuio U NpUMeHeHne XMPYPrvyecknx MeToA0B JIeYeHNs — 9HA0NPOTE3MPOBaHUS.

KnioueBble cnoBa:
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RARE FORMS OF NON-HODGKIN LYMPHOMAS: EXPERIENCE IN TREATMENT
FOR PRIMARY BONE LYMPHOMAS

I.B.Lysenko*, A.A.Barashev, T.0.Lapteva, N.V.Nikolaeva, E.A.Kapuza, 0.N.Shatokhina, T.F.Pushkareva

National Medical Research Centre for Oncology of the Ministry of Health of Russia,
63 14 line str., Rostov-on-Don 344037, Russian Federation

ABSTRACT

Primary bone lymphoma is a rare presentation of non-Hodgkin lymphoma. It accounts for a maximum of 1-2% of
all non-Hodgkin lymphomas in adults. Primary bone lymphoma is diagnosed in focal lesions of one or more bones;
soft tissue and regional lymph nodes may be involved too. The exclusion criteria are only bone marrow damage and
involvement of distant lymph nodes. The first symptoms include intractable bone pain often accompanied by local
edema, the formation of a tumor mass in the affected area; B symptoms occasionally join. Local lesions of long tubular
bones in the diaphysis and metadiaphysis regions are more common (80%), while multifocal lesions are less frequent
(20%). Diagnosis of lesions of the bone tissue in its primary and secondary involvement is based on the use of all avail-
able research methods (radiography; computed, magnetic resonance and positron emission tomography). Differential
diagnosis requires an immunohistochemical study with determination of the expression of total leukocyte antigen,
B-cell and T-cell markers, and clonality in one of immunoglobulin light chains k or A, bcl 2 and bcl 6, ALK, proliferative
activity of Ki-67. Evaluation of the effectiveness of various treatments for primary bone lymphoma is complicated by
a small number of observations and the absence of a uniform treatment strategy. CHOP-like chemotherapy cycles are
often used as first-line therapy. Personalized therapy involves immunochemotherapy, radiation therapy and surgical
treatment — endoprosthetics.
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RELEVANCE

Rare localities of non-Hodgkin's lymphomas in-
clude primary bone lymphoma. This nosological
form makes up no more than 2—-5% of all primary
bone tumors 4-5% of all extranodal lymphopro-
liferative diseases, and 1-2% of all non-Hodgkin's
lymphomas of adults. Until the middle of the last
century, bone lymphomas were considered only
cases with a local lesion of one bone without
involving soft tissues and regional lymph nodes.
In modern conditions, the diagnosis of primary
bone lymphoma is also established in cases of
focal lesions of several bones. In addition, the
involvement of soft tissues and regional lymph
nodes is allowed. The exclusion criterion is only
the bone marrow lesion and involvement of dis-
tant lymph nodes. The first symptoms of the
disease are non-stop pain in the bones, often
accompanied by local edema, the formation of
a tumor mass in the affected area, and occasion-
ally b-symptoms are added. Very often, patients
are concerned about restriction of limb move-
ment, and pathological fractures are possible.
More often, this is a local (80%) and less often
multi-focal (20%) lesion of long tubular bones
in the area of the diaphysis and metadiaphysis.
Bone localization of lymphoma is more common
in patients 60-70 years old, it is extremely rare
in children younger than 10 years, the ratio of
men: women are 1.5:1 [1-5].

Diagnosis of bone tissue damage with primary
and secondary involvement is based on the use
of all available imaging methods. The data of ra-
diological methods of investigation (radiography,
computer — CT, magnetic resonance-MRI and pos-
itron emission — PET tomography) for bone lym-
phomas are variable and non-specific, the initial
changes may not go beyond the normal variants of
the structure of bone tissue. During radiographic
examination, changes can be represented by local
lytic foci with uneven edges with areas of sclerotic
lesions in the form of small multiple foci along the
entire length of the bone, or by a diffusely distribut-
ed process with the destruction of cortical tissue
and the involvement of adjacent soft tissues. The
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periosteal reaction occurs in 60% of patients and
is characterized by the presence of lamellar or lay-
ered areas located along the long axis of the bone,
alternating with normal periosteum and serving as
an indicator of a poor prognosis. Changes close
to different variants of the norm make it difficult
to diagnose bone lesions based on review radio-
graphs. In these cases, MRl is a more informative
study. In T1-WI mode (WI-weighted image) MRl is
better able to detect heterogeneous low-intensi-
ty signals that are characteristic of intraosseous
changes, fibrosis, and soft tissue lesions, since it
can detect areas with a low-intensity signal. T2-WI
mode is more informative in the presence of Ho-
mo-and heterogeneous changes of high intensity,
peritumoral edema, periosteal reaction and reac-
tive changes in the bone marrow. MRI with contrast
allows you to detect areas of bone damage with
increased accumulation of contrast agent. CT is
not the method of choice in PLC diagnostics and
can only be used in combination with MRI or PET.
However, CT scans can diagnose sequestration
and cortical erosion at earlier stages of the disease
and in a larger percentage of cases [2, 3, 5-9].

A necessary condition for confirming the diag-
nosis of bone lymphoma is to perform an open
biopsy of the affected area of the bone and/or soft
tissue component of the tumor with histological
and immunohistochemical examination of the
material. Histological examination of surgical / bi-
opsy material usually reveals diffuse proliferation
of medium-and large-sized lymphoid cells located
in the bone tissue between the trabeculae and fat
cells of the bone marrow. Histological variants
are different, but in most (60—80%) cases there is
diffuse b-large cell ymphoma (DBLCL), of which
10% is the Central-cell variant of DBLCL and b-cell
lymphoblastic lymphoma; other more rare variants
include follicular lymphoma, lymphoma from the
mantle zone cells, ALK+large-cell lymphoma, NK/
T-cell ymphoma. Differential diagnosis is possible
only on the basis of immunohistochemical stud-
ies with the determination of the expression of
total leukocyte antigen (CD45 LCA), markers of B
cells (CD 19, CD 20, CD 79a, RAX5, MuM1), T cells
(CD 3,CD 4, CD 8, CD5), as well as clonality along
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one of the light chains of immunoglobulins k or A,
bcl 2 and bcel 6, ALK, and the degree of proliferative
activity of tumor cells (Ki-67). Informative is the
cytogenetic study of native material to identify
chromosomal rearrangements characteristic of
lymphomas — translocations t (8;14) (q24; q32),
t(11;14) (q13; q32) and t(14;18) (q32; g21), rear-
rangements of the bcl 6 gene and detection of
hyperexpression of cyclin D1 by polymerase chain
reaction [3, 6, 10—-12].

Evaluating the effectiveness of various treat-
ment methods for primary bone lymphoma is
difficult, because it is based on the analysis of
retrospective data over a long period of time.
The analysis is complicated to a large extent by
a small number of observations and the lack of
a unified treatment strategy. As a first-line ther-
apy, SNOR-like courses are more often used.
Treatment results depend on the presence of
adverse prognosis factors: increased activity of
lactate dehydrogenase (LDH) in serum, multiple
bone lesions involving soft tissues, presence of
B-symptoms, tumor size of 6 cm or more, local-
ization in the spine and pelvic bones, involvement
of regional lymph nodes, which reduce the ef-
fectiveness of therapy [11]. Data from various
research groups agree that in local (IE) stages
of bone lymphoma, the 5-year relapse-free sur-
vival after radiation or chemoradiation is 35-50
and 90-95%, respectively. In common stages (IIE
and IV), only LT is not possible in principle, and
with chemotherapy under the SNR program, the
5-year relapsed survival rate is 40-70%. The use
of targeted drugs and primary intensification of
PCT high dose chemotherapy followed by autol-
ogous hematopoietic stem cell transplantation
can improve survival rates in patients with risk
factors[1, 3, 5,9, 11-14].

We present clinical cases of primary bone lym-
phomas.

Description of the clinical case

According to archived data from the FGBU
NMRC of Oncology of the Ministry of health of
Russia for the period 2009-2019, there were 4
patients with primary bone lymphoma, 3 men and

nMMGbOM: ONbIT Tepanuu NepeBuYHbIX TMMGAOM KocTel

1 woman, with an average age of 43.5 years (ta-
ble 1). All patients noted a direct link between the
development of the tumor and the previous injury.
the average time between the appearance of the
first symptoms (in all patients it was local pain in
the limb) and verification was 9.25 months (4-16).

In men, the tumor was localized in the left femur,
in women, the right humerus was affected, in all
patients, there was a multi-focal bone lesion and
local involvement of the soft tissues of the limb.
B-large-cell NCL was verified in three patients, and
b-cell ymphoma from small lymphocytes was ini-
tially verified in one patient. later, during additional
studies, this tumor was assigned to extranodal
follicular lymphoma type 3A (table 1).

The prevalence of the process was determined
using CT, MRI, and pet studies in two patients (the
method has become widely available in routine
practice since 2016), as well as standard clinical
examination, including bone marrow trepanobiop-
sy, was performed in all patients.

R-CHOP/CHOEP schedule (rituximab, cyclo-
phosphamide, vincristine, prednisone, doxorubi-
cin, etoposide) was used as first-line therapy in
all patients.after 6 cycles, partial remission was
achieved in 3 patients, and these patients received
consolidating radiation therapy at a total dose of 40
gray. In 1 patient with adverse prognostic factors
B-large cell lymphoma after 6 cycles of R-CHOEP,
the progression of the disease with PET-positive
infiltration into the lung tissue was determined. The
use of second-line therapy (R-GDP 2 cycles, R-MINE
3 cycles) did not bring any effect, the patient had
primary refractoriness to chemo-immunotherapy,
PET-positive (5 points according to Deauville) tu-
mor infiltration of the bone, soft tissues of the left
knee joint, including the patella, and infiltration
in the lung regressed (table 1). The patient had
a continuously progressive course, which led to
a fatal outcome. The patient was followed up for
14 months.

Two patients after the completion of chemoradia-
tion treatment had a successful endoprosthesis with
restoration of the functions of the corresponding
limb for objective indications. the follow-up period
for these patients was 83 and 95 months (table 1).
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Table 1. Characteristics of patients with primary bone non-Hodgkin's lymphoma

Patients A. Ye. S. Sh.

Sex Male Male Male Male
Age, y.o. 55 29 27 63
Trauma + + + +
Localisation Left femur, patella Left femur Left femur Right humerus
Type of damage Multifocal Multifocal Multifocal Multifocal
Soft tissues + + + +

Local \n Inguinal, iliac an:;)el]i-tzzllviq - -
B-symptoms + + - -

LDH " 1 N N

Stage IVB IVB IVA IVA
International Prognostic Index Lower Lower

(IP1)

High intermediate (3)

intermediate (2)

High risk (FLIPI-1)

intermediate (2)

B-cell lymphoma

from small
. ! ) Extranodal B-large-  lymphocytes. Extranodal diffuse
Histology type of tumor B-large- cellular cellular Revision of B-large cell
extranodal 3A
type FL
PET for setting the stage + + Not performed Not performed
First Line Therapy R-CHOEP 6 R-CHOEP 6 R-CHOP 6 R-CHOP 6

First line therapy response

Progression +

PET-full remission

Partial remission

Partial remission

easy PET+
DGT - 40 Grey 40 Grey 40 Grey
Response time, months 6 10 13 95
Relapse/ refractoriness refractoriness - Relapse +light -
Second line therapy R-GDP 2/ R-MINE 3 - E:CBESP_ZP-DPD -
Second line therapy response PD PET+ - PR -
Surgical treatment - - Endoprosthesis Endoprosthesis
Examination duration, months 14 10 83 95
Outcome Passed away Alive Alive Alive

Note: PET - positron emission tomography; FL — follicular lymphoma; R = GDP-rituximab 375 mg/m?, gemcitabine 100 mg/m?, cisplatin

100 mg m?, dexamethasone 40 mg; R - CHOP/snoer-rituximab 375 mg/m?, cyclophosphamide 750 mg/m?, vincristine 1.4 mg/m?, doxorubicin 50
mg/m?, prednisone 100 mg/m?, etoposide 100 mg/m? R — mine-rituximab 375 mg/m?, ifosfamide 1330 mg/m? mesna 1330 mg/m?, etopozod 65
mg/m? mitoxantrone 8 mg/m? R — b-rituximab 375 mg/m? bendamustine 90 mg/m?
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Three patients with primary bone lymphomas
are currently alive, with an average follow-up time
of 49 months (4-95).

To show the modern possibilities of complex
therapy of rare forms of non-Hodgkin's lymphomas
using various methods, we present the following
clinical case more detailed.

Clinical case 1

Patient Sh., a 63-year-old woman.

The patient noted an acute onset of the disease
in December 2010, after a minor bruise, acute pain
in the right upper limb appeared, edema, restriction
of movement of the hand, "cyanosis of the hand".
For a month at the place of residence, the patient
was treated for" thrombophlebitis " without effect.
In January 2011, radiography of the right upper
limb was performed and diffuse changes in the
right humerus were detected, and the patient was
referred to the NMRC of Oncology with suspicion of
‘sarcoma". A comprehensive examination in NMRC
Oncology revealed an osteodestructive lesion of
the distal metaphysis of the right humerus (fig. 1).

The MRI study showed a multi-node formation
of inhomogeneous proton density with intra-and
extraossal growth with destruction of the cortical
layer of the right humerus in the distal metaphysis
region and a circular extraossal component with
dimensions of 70x40x43 mm. vessels of the main
neurovascular bundle of the shoulder without con-
vincing evidence of involvement in the tumor pro-
cess. Osteoscintigraphy determined a focus of 63
mm, the percentage of pathological hyperfixation
of RPF at the level of 70%. Complex examination
did not reveal any other pathological foci, lesions
of internal organs and bone marrow.

An open tumor biopsy was performed. In the
finished histological preparation, a fragment of
muscle-fibrous tissue with diffuse infiltration by
lymphoid elements. The tumor cells were large
with large polymorphic nuclei with uneven angular
contours, with coarse chromatin and large centrally
or eccentrically located nuclei, the presence of cells
with multi-lobed nuclei (fig. 2). immunohistochemi-
cal study was performed with antibodies to panCK
AE1/AE3, S-100, CD20, CD79a, CD3, CD45LCA,

nMMGbOM: ONbIT Tepanuu NepeBuYHbIX TMMGAOM KocTel

VCL-6, BCL-2, MuM1, Ki — 67-70% (fig.3). Expres-
sion of CD20 (membrane reaction) (fig. 4), CD79a
(cytoplasmic reaction), MuM1 (nuclear reaction),
BCL-6 (nuclear reaction in part of cells) (fig. 5),
BCL-2 (cytoplasmic reaction in most cells) was
observed in tumor cells. Conclusion of the immu-
nohistochemical study-extranodal diffuse b-large
cell lymphoma (CD20+, MuM1+, BCL6+, BCL2+).

The patient had a pathological fracture of the
lower third of the right humerus with dislocation
of bone fragments and impaired function of the
upper limb before starting therapy in March 2011
(fig. 6). on the basis of NMRC Oncology, 6 cycles of
R-CHOP polychemotherapy were performed in the
Department of oncogematalogy, partial remission
was achieved (areas of destruction in the lower
third of the humerus were preserved), unfortunate-
ly, the function of the arm was not restored. For
the purpose of consolidation in the Department
of radiotherapy, the patient underwent a course of
DGT 40 gy on the area of tumor lesion. There were
no adverse events during therapy. An x-ray of the
right humerus performed in June 2011 showed
a consolidating pathological fracture of the lower
third of the right humerus with a rough angular
displacement against the background of the bone
structure (fig. 7-8).

The callus was weak, the bone edges of the
fragments showing signs of sclerosis. Conclusion
of the orthopedist — atrophic pseudoarthritis (false
joint) of the epimetaphysis of the right humerus.
The patient continued to have impaired upper limb
function, and in order to improve the quality of life,
in November 2013, after confirming remission of
the disease, the patient underwent resection of

Fig. 1. Patient Sh. An X-ray of the right humerus before getting the
treatment.
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the lower third of the right humerus (fig. 9) and
replacement of the defect with a prosthetic elbow
joint PROSPON (fig.10-11).

Histological analysis of the removed bone: the
bone marrow is represented by adipose tissue;
there are small lymphocytic infiltrates between the
bone beams. Healing took place within the stan-

dard time frame, and the function of the right upper
limb was fully restored. In January 2019, after an
injury (falling from the height of her own body with
the support of her right arm), the patient again
complained of pain in her right arm. Radiography
of the right elbow joint in 2 projections showed
radiological signs of instability of the leg of the
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Fig. 3. Patient Sh. The histology slide of bones, Ki67x200
expression.

OO N " '

Fig. 4. Patient Sh. The histology slide of bones, CD20x200
expression.

Fig. 5 Patient Sh., The histology slide of bones, BCL6x200
expression.

Fig. 6. Patient Sh. An X-ray of the right humerus. Pathological
fracture.

Fig. 7. Patient Sh. An X-ray of the right humerus, after PCT.
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endoprosthesis in the ulna. A comprehensive ex-
amination confirmed remission of the disease. And
in April 2019, the patient underwent a successful
re-endoprosthesis of the right elbow joint. Cur-
rently, the patient is alive, and the limb function
has been fully restored. The total follow-up time
for the patient is 95 months.

NMMQOM: OMbIT Tepanuu NepBUYHbIX NIUMHOM KocTel

DISCUSSION

Fig. 8. Patient Sh. An X-ray of the right humerus, after PCT.

The examined literature data and our own clin-
ical experience confirm that primary bone lym-
phomas are an extremely rare form of lymphop-
roliferative diseases. many studies are based on
a retrospective analysis of clinical material. We

Fig. 10. Patient Sh. An X-ray of the right elbow joint after
endoprosthesis (side projection).

Fig. 11. Patient Sh. X-ray of the right elbow joint after
endoprosthesis (front projection).
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have seen only 4 cases of primary bone lymphoma
in ten years. The General principles of diagnosis of
this form of lymphoma are based on the principles
of examination of all patients with oncohematolog-
ical diseases. In determining the treatment tactics
for primary bone lymphoma, the prevalence of the
process and the immunohistochemical variant
of the tumor undoubtedly play a dominant role.
A number of researchers performed initial resec-
tion of the bone and soft tissue involved in the
process, but faced the problem of rapid relapse.
We can agree with other researchers that at this
stage of disease development, surgical aggression
is unnecessary and intervention should be limited
to biopsy [2, 11].

Since all lymphomas, including primary bone
lymphomas, are still highly sensitive to chemo-
therapy neoplasms, primary remission can be
achieved in more than 80—-95% of patients. Many
researchers use CHOP-like regimens as basic
therapy and achieve a 5-year event-free survival
rate of 40—95%, depending on the prevalence of
the initial process. This choice may be the main
one in groups of patients with local bone damage,
without risk factors. Colleagues from FGBU GNC
of the Ministry of health of Russia widely use ad-
vanced stage lymphoma therapy using the inten-
sive mMNHL-BFM-90 program and achieve a 5-year
relapse-free survival rate of 92% [5, 12, 13].

In our observation, a patient with an unfavor-
able subspecies of DBKL and a large spread of the
process had a refractory course of the disease.
Perhaps in patients with an initially unfavorable
prognosis, more aggressive polychemotherapy tac-

tics should be used. Patients with more favorable
lymph immunotypes showed a better response to
treatment and are still alive with a good quality of
life. In our routine practice, we share the position
of researchers who use consolidating radiotherapy
in patients with primary bone lymphoma [3, 5].

Among the patients we observed, two patients
underwent successful endoprosthesis due to ex-
isting pathological fractures and impaired func-
tion of the corresponding limb, which significantly
worsens the quality of life. Our clinical experience
allows us to recommend the use of this method
of surgical treatment in patients in remission of
primary bone lymphoma, as an option that restores
the patient's vital needs.

CONCLUSION

Thus, if there is a suspicion of bone lymphoma,
the patient should be examined using all available
modern research methods to determine the extent
of the tumor process, including PET research. Man-
datory tumor biopsy with immunohistochemical
examination. It should be noted that local bone
damage often proceeds relatively favorably. If the
limb function is impaired, the quality of life is un-
satisfactory and there are clinical indications in the
complex of treatment measures, and our experi-
ence confirms this, during the period of remission
of the disease, surgical methods of therapy are
used, in particular endoprosthesis to restore the
quality of life of patients. The main method of ther-
apy is polychemotherapy with targeted drugs for
patients with advanced stages of bone lymphoma.
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