
Dr. Lesiba Khalo. (2026) Deciphering the Origin of Diffuse Skeletal Lesions Mimicking Malignancy: 
The Diagnostic Power of an Integrative Multidisciplinary Approach in Systemic Sarcoidosis with Osseous 

Involvement. MAR Oncology and Hematology (2026) 6:3 
 

 

 

 

Deciphering the Origin of Diffuse Skeletal Lesions Mimicking Malignancy: 

The Diagnostic Power of an Integrative Multidisciplinary Approach in Systemic 

Sarcoidosis with Osseous Involvement 
Dr. Lesiba Khalo *1, Dr. Odette Koch 2, Dr. Rene Mooloo 3, Dr. Thabo Mothabeng 4,  

Dr. Lerato Tsheole-Marishane 5, Dr. Dinoshan Chetty 6, Dr. Lorraine Kekana 7, Dr. Andiswa Pooe 8, Dr. 

Motjidiban Bapela 9, Dr. Puleng Mofokeng 10, Dr. Nthabiseng Moshidi 11 

 

1. Military Hospital, Oncology Division, Pretoria, South Africa. 

2. Military Department of Orthopaedic Surgery. 

3. Military Department of Cardiothoracic Surgery Department. 

4. Department of General Surgery. 

5. Capital Radiology and Nuclear Services, Pretoria. 

6. Oncology Division. 

7. Department of Internal Medicine. 

8. Department of Haema-pathology.  

9. Department of Histopathology, Lancet laboratories, Pretoria. 

10. Department of General Surgery. 

11. Department of Internal Medicine.      

*Correspondence to: Dr. Lesiba Khalo, Military Hospital, Oncology Division, Pretoria, South Africa. 

Copyright.  
© 2026 Dr. Lesiba Khalo, This is an open access article distributed under the Creative Commons Attribution   

License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original 

work is properly cited. 

Received: 29 March 2026 

Published: 07 April 2026 

      DOI: https://doi.org/10.5281/zenodo.19464870 

MAR Oncology and Hematology (2026) 6:3 
Case Report 
 

https://doi.org/10.5281/zenodo.19464870


Dr. Lesiba Khalo, MAR Oncology and Hematology (2026) 6:3 Page 2 of 9 

Dr. Lesiba Khalo. (2026) Deciphering the Origin of Diffuse Skeletal Lesions Mimicking Malignancy: 
The Diagnostic Power of an Integrative Multidisciplinary Approach in Systemic Sarcoidosis with Osseous 

Involvement.  MAR Oncology and Hematology (2026) 6:3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract 

Background: Diffuse lytic skeletal lesions in adults typically raise immediate concern for 

disseminated malignancy, particularly multiple myeloma or metastatic carcinoma. 

Sarcoidosis, a multisystem granulomatous disorder known as “the great mimicker,” can 

radiographically and metabolically resemble advanced cancer. Axial skeletal involvement, 

historically considered rare, is increasingly recognized with modern imaging. 

Case Presentation: A 48-year-old man presented with progressive musculoskeletal pain 

without constitutional symptoms. MRI skull, spines and pelvis demonstrated multiple poorly 

circumscribed lesions concerning for metastases. 18F-FDG PET/CT revealed widespread 

hypermetabolic lytic lesions (SUVmax up to 10.58) and multisystem lymphadenopathy. 

Extensive laboratory evaluation including SPEP, serum free light chains, tumour markers, 

and bone marrow biopsy, showed no evidence of malignancy. Two subsequent core biopsies 

to the humerus and supraclavicular lymph node were nondiagnostic. 

Multidisciplinary Intervention: Following an MDT review, the team proceeded with 

mediastinoscopy to obtain high-volume tissue. Histopathology demonstrated “multiple, 

coalescing, non-caseating epithelioid granulomas” with Langhans-type giant cells, and 

molecular studies excluded tuberculosis. 

Conclusion: This case highlights the profound diagnostic overlap between sarcoidosis and 

metastatic malignancy, the non-specificity of high SUVmax values, and the essential role of 

MDT-guided biopsy selection and involvement. Early recognition prevents inappropriate 

oncologic treatment and enables timely inflammatory control. 

Keywords: Sarcoidosis; Osseous Sarcoidosis; Cancer of Unknown Primary; PET/CT; 

Mediastinoscopy; Multidisciplinary Team. 
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Introduction  
Diffuse skeletal lesions in adults are most associated with metastatic carcinoma or multiple myeloma¹⁶. 

Sarcoidosis, however, remains one of the most challenging mimickers in clinical medicine²². It is characterized 

by non-caseating granulomas composed of macrophages, epithelioid histiocytes, and CD4⁺ T-cells²². Although 

over 90% of patients exhibit intrathoracic involvement², extrapulmonary manifestations, including osseous 

disease, are increasingly recognized with advanced imaging¹¹¹². 

Historically, osseous sarcoidosis was reported in only 1–13% of cases²⁰, typically affecting small tubular 

bones. Modern MRI and PET/CT studies reveal more frequent axial involvement¹¹¹², often mimicking 

metastatic disease. FDG uptake reflects glycolytic activity rather than malignancy and activated macrophages 

within granulomas can produce SUVmax values exceeding 10¹². 

Sarcoidosis mimicking cancer of unknown primary (CUP) is well documented³⁴. Multidisciplinary evaluation 

is essential to avoid anchoring bias and unnecessary oncologic interventions⁹¹⁸. 

 

Case Presentation 
A 48-year-old man with no chronic respiratory or immunosuppressive history presented at the orthopaedics 

surgical department with subacute musculoskeletal pain involving the shoulders, right hip, and spine. He 

denied weight loss, night sweats, or fevers. 

 

Initial Imaging 

MRI of the lumbar spine and pelvis revealed “poorly circumscribed foci with high T2 and low T1 signal” in 

the pelvis, symptomatic left iliac spine (Figure 1) and vertebral bodies, features concerning for metastatic 

disease¹¹. Furthermore, imaging demonstrated “punched-out” lytic lesions, prompting urgent malignancy 

workup and involvement of the oncology division. At this point the differential diagnosis was multiple 

myeloma and cancer of unknown primary (CUP). 

 

Laboratory Evaluation 

Given the suspicion for multiple myeloma and occult solid primary malignancy, the patient underwent 

comprehensive testing: 

• Serum Protein Electrophoresis (SPEP): Negative 

• Urine Bence-Jones proteins: Negative 
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• Serum free light chains: Normal 

• Calcium and creatinine: Normal 

• PSA, CEA, CA 19-9: Normal 

 

The first four findings did not meet CRAB criteria for myeloma¹⁶. 

 

Figure1: MRI pelvis showing lytic lesion left iliac spine 

 

In addition, a bone marrow aspirate was performed which showed <5% plasma cells, below the 10% threshold 

for myeloma¹⁶and no evidence of metastatic carcinoma as supported by the above biochemistry investigations. 

In a further diagnostic workup, a targeted biopsy of the right humerus was nondiagnostic, as illustrated in 

Figure 2, consistent with reports that osseous sarcoidosis often yields insufficient material with needle 

sampling¹⁹. 

 

Figure 2: Humerus bone biopsy, non-diagnostic 
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Furthermore, an advanced imaging in FDG-PET/CT scan was suggested by the surgical oncology team, to 

establish whether the lytic lesions are not malignancy of unknown primary. 

^18F-FDG PET/CT demonstrated, Figure 3: 

• Symmetric hilar lymphadenopathy including the supraclavicular lymph nodes (SUVmax 6.98–7.38) 

• Intense abdominal nodes (SUVmax 12–14) 

• Multiple hypermetabolic lytic skeletal lesions, showing the left symptomatic iliac spine with intense 

(SUVmax up to 10.58) 

 

 

Figure 3: PET/CT imaging showing diffuse SUV uptake in the skeletal system and lymph nodes 

 

Sarcoidosis is known to produce SUVmax values ranging from 2.5 to >20¹², overlapping with malignancy¹¹. 

Symmetric hilar involvement favoured a granulomatous process²². However, there was no conclusive evidence 

to support the diagnosis. It is for this reason that the team recommended an ultrasound-guided biopsy, Figure 

4, that yielded insufficient tissue. 

Figure 4: Core biopsy of the supraclavicular lymph node 
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After three nondiagnostic biopsies, namely, bone marrow biopsy, humerus bone biopsy and supraclavicular 

lymph node, an MDT discussion involving Orthopaedics, Oncology, General Surgery, Pathologist, 

Radiologist and Thoracic Surgery recommended mediastinoscopy. Although EBUS is effective for 

sarcoidosis, mediastinoscopy remains the gold standard when high-volume tissue is required to exclude 

lymphoma¹⁴. 

 

Definitive Diagnosis 

Histopathology 

Mediastinal lymph node tissue demonstrated: 

• Complete architectural effacement 

• Multiple coalescing non-caseating epithelioid granulomas 

• Langhans-type giant cells 

• Dense fibrosis and hyalinization 

 

These findings are characteristic of sarcoidosis²², as shown below in Figure 5. 

Figure 5: Histopathology slide images confirming sarcoidosis, Courtesy Ampath Laboratory Services. 
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To further exclude any infectious aetiology and in the South African context of tuberculosis (TB), the 

American Thoracic Society (ATS) guidelines emphasize the necessity of excluding tuberculosis in 

granulomatous disease⁵ as shown below and negative results for TB 

• ZN stain: Negative 

• PAS-D: Negative 

• TB PCR: Negative 

• TB culture: No growth 
A final diagnosis of Systemic Sarcoidosis with Extensive Osseous Manifestation was established. 

Interestingly, further laboratory test of Absolute Eosinophil Count (AEC), a biomarker of inflammatory 

conditions, was within normal limits. 

 

Discussion 
Osseous sarcoidosis can produce lytic lesions indistinguishable from metastatic disease or myeloma¹⁰¹⁹. 

Granulomatous inflammation disrupts osteoblast–osteoclast balance, thereby promoting osteolysis²¹. 

High SUVmax values are not specific for malignancy. Sarcoidosis can produce values >10 or even >20¹², 

overlapping with aggressive tumors¹¹. Symmetric hilar nodes and peri lymphatic lung nodules favour 

sarcoidosis²². 

Fragmented care is a known barrier in sarcoidosis management⁹¹⁸. MDT-guided selection of mediastinoscopy 

improved diagnostic yield in this case study and prevented misdiagnosis, consistent with large cohort 

experience⁸. 

With further referral and intervention of the Specialist Physicians, the patient was initiated on corticosteroids. 

Corticosteroids remain first-line therapy for symptomatic sarcoidosis⁶. After a week of treatment, the patient 

showed early symptomatic improvement especially the pelvic pains that hindered mobility and quality of life. 

Long-term management considerations include: 

• Prednisone tapering over 6–8 weeks to a maintenance dose of 5–10 mg¹ 

• Bone health monitoring, including BMD testing²¹ 

• Steroid-sparing agents such as methotrexate or TNF-α inhibitors for refractory disease¹⁷ 

• Infliximab, which has demonstrated efficacy in refractory vertebral sarcoidosis⁷ 
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Conclusion 
This case underscores the diagnostic complexity of systemic sarcoidosis presenting with diffuse lytic skeletal 

lesions. High SUVmax values, extensive bone involvement, and multisystem lymphadenopathy can strongly 

mimic metastatic malignancy. When initial biopsies are nondiagnostic, MDT-guided selection of high-yield 

surgical targets is essential. Early recognition prevents inappropriate oncologic treatment and enables effective 

inflammatory control. 

  

References 
1. Al-Kofahi K, Korsten P, Ascoli C. Management of extrapulmonary sarcoidosis: challenges and solutions. 

Therapeutics and Clinical Risk Management. 2016; 12:1623-1634. 

2. Baughman RP, Teirstein AS, Judson MA, Rossman MD, et al. Clinical characteristics of patients in a case 

control study of sarcoidosis. American Journal of Respiratory and Critical Care Medicine. 2001;164(10):1885-

1889. 

3. Brincker H. Sarcoid reactions in malignant tumours. Cancer Treatment Reviews. 1986;13(3):147-156. 

4. Brincker H. The sarcoidosis-lymphoma syndrome. British Journal of Cancer. 1986;54(3):467-473. 

5. Crouser ED, Maier LA, Wilson KC, Bonham CA, et al. Diagnosis and detection of sarcoidosis: An official 

American Thoracic Society clinical practice guideline. American Journal of Respiratory and Critical Care 

Medicine. 2020;201(8): e26- e51. 

6. Drent M, Crouser ED, Grunewald J. Challenges of sarcoidosis and its management. New England Journal 

of Medicine. 2021; 385:1018-1032. 

7. Garg S, Garg K, Altaf M, Magaldi JA. Refractory vertebral sarcoidosis responding to infliximab. Journal 

of Clinical Rheumatology. 2008;14:238-240. 

8. Mañá J, Rubio-Rivas M, Villalba N, Marcoval J, et al. Multidisciplinary approach and long-term follow-up 

in a series of 640 consecutive patients with sarcoidosis: Cohort study of a 40-year clinical experience at a 

tertiary referral center in Barcelona, Spain. Medicine (Baltimore). 2017;96(29):e7595. 

9. Mathias KR, Mustafa AM, Nyakinye KJ, Wotoroson V, et al. TEAM Sarcoidosis: Creating a 

Multidisciplinary Care Team for Complex Clinical Management. Chest. 2025;168. 

10. Mehrotra R, et al. An unusual cause of widespread lytic bone lesions caused by sarcoidosis. Radiology 

Case. 2011;5(9):1-7. 

 11. Moore SL, Kransdorf MJ, Schweitzer ME, Murphey MD, Babb JS. Can sarcoidosis and metastatic bone 

lesions be reliably differentiated on routine MRI? AJR American Journal of Roentgenology. 2012; 198:1387-

1393. 



Dr. Lesiba Khalo, MAR Oncology and Hematology (2026) 6:3 Page 9 of 9 

Dr. Lesiba Khalo. (2026) Deciphering the Origin of Diffuse Skeletal Lesions Mimicking Malignancy: 
The Diagnostic Power of an Integrative Multidisciplinary Approach in Systemic Sarcoidosis with Osseous 

Involvement.  MAR Oncology and Hematology (2026) 6:3 
 

 

 

12. Mostard RL, Prompers L, Weijers RE, van Kroonenburgh MJ, et al. F-18 FDG PET/CT for detecting bone 

and bone marrow involvement in sarcoidosis patients. Clinical Nuclear Medicine. 2012;37(1):21-25. 

13. Naqvi SM, Bader I, Eliasson H. Osseous Sarcoidosis Mimicking Metastatic Disease in a Patient. Cureus. 

2026;18. 

14. Pakhale SS, Unruh H, Tan L, Sharma S. Has mediastinoscopy still a role in suspected stage I sarcoidosis? 

Sarcoidosis, Vasculitis, and Diffuse Lung Diseases. 2006;23(1):66-69. 

15. Patient clinical records: Department of Oncology formal referral (Khalo L, 2026), MRI Spine/Hip reports 

(van Rensburg P, 2025), PET/CT report (Reyneke F, 2026), Mediastinal histology (McIntyre J, 2026), 

Humerus biopsy (Bapela M, 2026). 

16. Rajkumar SV, Dimopoulos MA, Palumbo A, et al. International Myeloma Working Group updated criteria 

for the diagnosis of multiple myeloma. Lancet Oncology. 2014;15: e538-548. 

17. Rossides M, Darlington P, Kullberg S, Arkema EV. Sarcoidosis: epidemiology and clinical insights. 

Journal of Internal Medicine. 2023; 293:668-680. 

18. Sharp M, Mustafa AM, Mathias K, Malhi J, et al. Working together in sarcoidosis: experience and impact 

of a formalized multidisciplinary discussion. Chest. 2024. 

19. Shumar J, Church T. A rare case of osseous sarcoidosis presenting as lytic lesions. BMJ Case Reports. 

2020;13(12): e239319. 

20. Sparks JA, McSparron JI, Shah N, Aliabadi P, et al. Osseous sarcoidosis: clinical characteristics, treatment, 

and outcomes experience from a large, academic hospital. Seminars in Arthritis and Rheumatism. 2014; 

44:371-379. 

21. Sweiss NJ, Lower EE, Korsten P, Niewold TB, et al. Bone health issues in sarcoidosis. Current 

Rheumatology Reports. 2011; 13:265-272. 

22. Valeyre D, Prasse A, Nunes H, Uzunhan Y, et al. Sarcoidosis. Lancet. 2014;383:1155-1167. 

23. Zhou Y, Lower EE, Li H, Farhey Y, Baughman RP. Clinical characteristics of patients with bone 

sarcoidosis. Seminars in Arthritis and Rheumatism. 2017;47:143-148. 

 

 

 

 

 

 

                                                         


