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1. Introduction 
 Neoplasias of hematopoietic origin are seen extremely rarely 
in bones. The most widely seen hematological neoplasias 
primarily involving the bone are plasma cell myeloma, solitary 
plasmacytoma, non-Hodgkin’s lymphoma, acute 
lymphoblastic leukemia/lymphoma, and Langerhans cell 
histiocytosis (1). Although tumors of hematopoietic system 
origin are rarely seen, the clinical and morphological 
characteristics may be confused with malignant bone tumors 
and may also be confused with benign proliferations of the 
bone. This should be kept in mind in the differential diagnosis.  

In this study, a retrospective investigation was made of the 
demographic data obtained from patients presented to the Bone 
and Soft Tissue Tumour Council,the diagnosis and treatment 
management of these tumors and the importance of the 
approach to these tumors are emphasized.  

2. Material and Method 
 A retrospective examination was made of patients who 
presented at the Orthopaedics and Traumatology Polyclinic 
between January 2005 and December 2021, underwent 
advanced examination and were diagnosed with bone 
metastasis of hematopoietic origin. A record was made of the 
patient’s age, gender, complaints, and definitive diagnosis. The 
clinical findings, radiological images, and pathology results, if 
present, were evaluated. All the patients included in the study 
were diagnosed radiologically and /or pathologically with bone 
tumors of hematopoietic origin. 

3. Results 
 The evaluation was made of a total of 40 patients with bone 
tumors of hematopoietic origin diagnosed following bone 
biopsy or postoperatively from operation material, who 
presented at the Orthopaedics and Traumatology Polyclinic 
between 2005 and 2021.  

The patients comprised 22 females(%55) and 18 
males(%45) with a mean age of 57.45 years. The patients were 
classified as 18 multiple myelomas, 11 plasmacytoma, 9 non-
Hodgkin’s lymphoma, 1 Langerhans cell histiocytosis, and 1 
amyloidosis (Table 1). 

  Table 1. Distribution of hematopoietic origin tumours 
 Hematopoietic origin tumours  n=40  %  
Multiple Myeloma  18  45  
Plasmacytoma  11  27.5  
Non-Hodgkin’s lymphoma  9  22.5  
Langerhan’s cell histiocytosis  1  2.5  
Amyloidosis  1  2.5  

Tumour localization was determined as mostly (42.5%) in 
the proximal femur. Involvement was seen in the femur in 20 
patients, the humerus in 5, the tibia in 1, the pelvis in 6, the 
vertebra corpus in 1, the clavicle in 1, and the radius in 1. There 
was seen to be extramedullary involvement in the proximal 
thigh in 2 patients, in the arm in 1, in the anteromedial thigh in 
1, and in the groin in 1. The diagnosis was made following a 
pathological fracture in 14 patients (37.5%).  

Treatment was planned according to the patient’s age, 
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clinical condition, and tumor localization. The most frequently 
selected treatment was wide resection and tumor resection 
prosthesis (n=27), followed by curettage, cementation, and 
intramedullary nailing (n=6). Conservative follow-up with a 
splint was applied to 1 patient. Vertebroplasty was performed 
on 1 patient with vertebral involvement. The remaining 5 
patients were referred to the medical oncology unit, with the 
decision to conservative orthopedic follow-up. Surgical 
treatment was performed on 2 patients diagnosed with multiple 
myeloma due to multiple involvement (Fig. 1 and 2). 

 Fig. 1. In a 69-year-old male patient with multiple myeloma 
metastasis in the left iliac wing, a modular tumor prosthesis was 
applied following iliac wing resection 

 Fig. 2. A 53-year-old male patient with multiple myeloma metastasis 
in the left proximal femur was treated with proximal femur resection 
prosthesis. 

4. Discussion 
 The skeletal system is the organ most frequently affected by 
metastatic cancers, and tumors originating from the breast, 
prostate, thyroid, lungs, and kidneys have a tendency to spread 
to the bones (2, 3). Neoplasias of hematopoietic origin are seen 
extremely rarely in bones. The hematopoietic-origin neoplasias 
primarily involving the bone are plasma cell myeloma, solitary 
plasmacytoma, non-Hodgkin’s lymphoma, acute 
lymphoblastic leukemia/lymphoma, and Langerhans cell 
histiocytosis.  

Multiple myeloma is the most frequently seen primary 
malignant bone neoplasm, and the complication seen most 
often in patients with multiple myeloma is bone involvement. 
Osteoclast over-activation is a process that disrupts the balance 
of bone remodeling, including the inhibition of osteoblasts, 
osteocytes, and bone marrow stromal cells (4). Of the 40 
patients in this study with metastasis of hematopoietic origin, 
18 (45%) were diagnosed with multiple myeloma. Due to 
multiple involvements in 1 patient diagnosed with multiple 
myeloma, a bilateral humerus shaft and femur proximal third 
fracture developed, and these were treated surgically (Fig. 3).  

 Fig. 3. A 67-year-old patient with multiple myeloma metastases was 
treated with bilateral humerus intramedullar nailing, and an intercalar 
tumour prosthesis for a left femur shaft fracture 

Solitary plasmacytomas are rare and constitute <5% of 
plasma cell neoplasms. Solitary bone plasmacytomas generally 
form in the spine and skull, almost always emerge in the head 
and neck, and are more common than extramedullary 
plasmacytomas, which can spread to regional lymph nodes (5). 
In the current study, 11 (27.5%) patients were diagnosed with 
plasmacytoma, and involvement was determined in the 
proximal femur in 6 of these, in the distal femur in 1, in the 
clavicle in 1, in the proximal humerus in 1, and in the pelvic 
region in 2.  

The most common subtype of malignant lymphoma is 
diffuse large B-cell lymphoma. Primary bone lymphoma 
(PBL) is rare and constitutes <1% of all non-Hodgkin’s 
lymphoma. PBL is approximately 3% of all malignant and 
primary bone tumors (6). All bones in the skeletal system can 
be involved, but the long bones are most often affected, and the 
most commonly affected bone is the femur (7). In the current 
study, 9 (22.5%) patients had non-Hodgkin’s lymphoma 
involvement, and of these 9, a diagnosis of extramedullary 
involvement was made in 6 cases.  

Langerhans cell histiocytosis is originating from the 
uncontrolled proliferation and accumulation of immature 
myeloid dendritic cells of bone marrow origin and is an 
uncommon but serious inflammatory neoplasia. Any bone may 
be affected, but >50% of bone lesions are in the skull, ribs, and 
pelvis. Clinical presentation may be with pain, swelling, a soft 
tissue mass, sometimes bone deformity, and bone fracture (8). 
In the current study, an 11-year-old male patient was applied 
with curettage and grafting because of a lesion in the 
acetabulum, and the pathological diagnosis of the cyst material 
was consistent with Langerhans cell histiocytosis.  

Bone metastases cause severe morbidity. Pain, restricted 
movement, hypercalcemia, pathological fracture, spinal cord 
or nerve root compression, and bone marrow infiltrations are 
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among the main complications (9). Metastatic destruction of 
the bone reduces the weight-bearing capacity of the bone and 
initially causes deterioration of the trabecular structure and 
microfractures, followed by loss of bone integrity. In the 
current study, 14 (37.5%) patients with bone involvement 
presented with complaints of pathological fracture.  

Radiographs are generally the first step in the evaluation of 
bone metastases. Osteolytic and osteoblastic lesions may be 
determined. Scintigraphy is a highly sensitive method in 
screening bone metastases. In the early period, an increase in 
osteogenic activity is helpful in the determination of bone 
metastasis. Computed tomography (CT) and magnetic 
resonance imaging (MRI) are expensive but very sensitive and 
specific methods (9, 10). Prophylactic surgical procedures such 
as curative resection and reconstructive prostheses lead to 
better survival rates than osteosynthesis of pathological 
fractures in some patients (11). Arthroplasty, intramedullary 
nailing, and bone cement injections are other surgical 
procedures for the treatment of bone metastases. 

Limitations of the current study were primarily the 
retrospective design and relatively low number of patients. A 
reason for the low number of patients was that only patients 
with bone metastases of hematopoietic origin who presented at 
the Orthopaedics and Traumatology Clinic were included. 
Finally, the treatment section was not given in detail in the 
study. Therefore, there is a need for further studies to examine 
larger patient populations with a primary malignant bone tumor 
of hematopoietic origin and discuss surgical and non-surgical 
treatments in more detail. 

Tumors of hematopoietic origin are rarely seen, but the 
clinical and morphological characteristics may be confused 
with malignant bone tumors, so this must be kept in mind in 
the differential diagnosis. Patients of advanced age, in 
particular, presenting with atraumatic fractures, must be 
screened in respect of malignancy, must be examined in detail 
in respect of pathological fracture, and a treatment plan must 
be made. With the appropriate diagnostic tools and a 
multidisciplinary approach, adjuvant treatment selections, and 
the selection of extremity-sparing surgery as a result, it is 
possible to obtain successful treatment results.  

Conflict of interest 
The authors declared no conflict of interest. 

Funding 
No funding was used for the study. 

Acknowledgments 
None to declare. 

Authors’ contributions 
 Concept: İ.B., Design: T.C., O.M, Data Collection or 

Processing: Ş.Ş., T.C. Analysis or Interpretation: N.D., H.S.C., 
Literature Search: Ş.Ş., O.M, Writing: H.S.C 

Ethical Statement 
 Approval for the study was granted by the Institutional Ethics 
Committee (decision no: B.30.2.ODM.0.20.08/342-459 
dated:27.07.2022).  

References 
1. Kim SH, Smith SE, Mulligan ME. Hematopoietic tumors and 

metastases involving bone. Radiologic Clinics. 2011;49(6):1163-
83. 

2. Cleven AHG, Hogendoorn PCW. Hematopoietic Tumors Primarily 
Presenting in Bone. Surgical Pathology Clinics. 2017;10(3):675-91. 
doi https://doi.org/10.1016/j.path.2017.04.011. 

3. Zajączkowska R, Kocot-Kępska M, Leppert W, Wordliczek J. Bone 
Pain in Cancer Patients: Mechanisms and Current Treatment. 
International journal of molecular sciences. 2019;20(23). Epub 
2019/12/06. doi: 10.3390/ijms20236047. PubMed PMID: 
31801267; PubMed Central PMCID: PMCPMC6928918. 

4. Röllig C, Knop S, Bornhäuser M. Multiple myeloma. Lancet 
(London, England). 2015;385(9983):2197-208. Epub 2014/12/30. 
doi: 10.1016/s0140-6736(14)60493-1. PubMed PMID: 25540889. 

5. Mendenhall WM, Mendenhall CM, Mendenhall NP. Solitary 
plasmacytoma of bone and soft tissues. American Journal of 
otolaryngology. 2003;24(6):395-9. Epub 2003/11/11. doi: 
10.1016/s0196-0709(03)00092-9. PubMed PMID: 14608572. 

6. Hernandez E, Rowan R, Randall M. A Case of Extranodal 
Metastasis of Primary Bone Lymphoma in the Lower Extremity. 
Journal of the American Podiatric Medical Association. 
2018;108(1):52-7. Epub 2018/03/17. doi: 10.7547/15-115. PubMed 
PMID: 29547041. 

7. Lin P, Huang RF, Xie RT, Zhang YL, Zhuang WH, Zhang XY. 
[The Types and Laboratory Characteristics of Non-Hodgkin 
Lymphoma with Bone Marrow Invasion as the First Manifestation]. 
Zhongguo shi yan xue ye xue za zhi. 2021;29(4):1148-55. Epub 
2021/08/08. doi: 10.19746/j.cnki.issn.1009-2137.2021.04.020. 
PubMed PMID: 34362495. 

8. Reisi N, Raeissi P, Harati Khalilabad T, Moafi A. Unusual sites of 
bone involvement in Langerhans cell histiocytosis: a systematic 
review of the literature. Orphanet J Rare Dis. 2021;16(1):1. Epub 
2021/01/04. doi: 10.1186/s13023-020-01625-z. PubMed PMID: 
33388073; PubMed Central PMCID: PMCPMC7778820. 

9. Coleman RE, Croucher PI, Padhani AR, Clézardin P, Chow E, 
Fallon M, et al. Bone metastases. Nature reviews Disease primers. 
2020;6(1):83. Epub 2020/10/17. doi: 10.1038/s41572-020-00216-
3. PubMed PMID: 33060614. 

10. Reich CD. Advances in the treatment of bone metastases. Clinical 
journal of oncology nursing. 2003;7(6):641-6. Epub 2004/01/07. 
doi: 10.1188/03.Cjon.641-646. PubMed PMID: 14705479. 

11. Piccioli A, Maccauro G, Spinelli MS, Biagini R, Rossi B. Bone 
metastases of unknown origin: epidemiology and principles of 
management. Journal of orthopaedics and traumatology : official 
journal of the Italian Society of Orthopaedics and Traumatology. 
2015;16(2):81-6. Epub 2015/03/03. doi: 10.1007/s10195-015-
0344-0. PubMed PMID: 25726410; PubMed Central PMCID: 
PMCPMC4441638.

 

 

 


