
CPQ Orthopaedics (2018) 1:3 
Review Article

Femoral Intracortical Schwannoma Case Report with Review of 
Long Bones Intraosseous Schwannoma

Mohammed Al Sobeai1*, Hesham Abdelbary2 & Joel Werier2

*Correspondence to: Dr. Mohammed Al Sobeai, Department of Orthopedic Oncology and Lower 
Limb Reconstruction, Dr Soliman Fakeeh Hospital, Jeddah, Saudi Arabia.

1Department of Orthopedic Oncology and Lower Limb Reconstruction, Dr Soliman Fakeeh Hospital, Jeddah, 
Saudi Arabia

Received: 02 June 2018

Copyright

© 2018 Dr. Mohammed Al Sobeai, et al. 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.

Keywords: Intraosseous Schwannoma; Benign Bone Lesions; Schwannoma

Mohammed Al Sobeai, et al. (2018). Femoral Intracortical Schwannoma Case Report with Review of Long 
Bones Intraosseous Schwannoma. CPQ Orthopaedics, 1(3), 01-12.

CIENT PERIODIQUE

Published: 18 June 2018

2The Ottawa Hospital, University of Ottawa, Ottawa, Canada

Abstract

We are presenting a case report of a young lady with history of posterior thigh mass. On radiological 
examination, we found bony lesion with massive soft tissue extension. These findings had similarities 
to aggressive bone sarcoma on MRI. Pathological examination revealed intraosseous Schwannoma. 
After literature review, we concluded that diagnosis is mainly missed because of the rarity of the 
disease and intraosseous schwannoma should be included in differential diagnosis of benign looking 
bone lesions.
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Schwannoma is a soft tissue tumor that rarely involve bone and derived from schwann cells of nerve 
sheath. There are 4 main types that behave differently and has slightly different hitopathology. The most 
common type is conventional schwannoma. More cellular types are cellular and plexiform which are more 
like malignant peripheral nerve sheath tumors (MPNST) in histopathology. The fourth type is melanotic 
schwannoma which can be misdiagnosed as melanoma. Schwannomas do not invade the nerve fibers which 
help differentiate them from neurofibroma [1,2].

Introduction

In 1967, Mayo clinic presented 7 intraosseous schwannomas out of 3987 (0.2%) primary bone tumors. In 
their series, they only included lesion originated from the bone. All schwannomas that originated in soft 
tissue with bone identation were excluded. Four out of the seven cases originated from the alveolar nerve 
in the mandible and all the remaining cases has been related to a nutrient foramen of bone [3]. In their 
literature review, 16 out 35 cases involved the mandible. The next bone in their series was sacrum followed 
by humerus and femur.

We are presenting a case report of a 19 years old healthy lady. She is in high school and highly interested in 
horseback riding sport. She was referred by her family medicine with 6 months’ history of posterior thigh 
mass noticed by personal massage therapist. No pain or discomfort is associated and has been almost the 
same size since it was noticed. On physical examination, there is a palpable mass on the psterolateral mid to 
distal right thigh. It is not tender and fixed to bone with firm consistency.

Case Report

Plain xrays were not done at presentation and an outside MRI (Fig. 1) showed aggressive features with 
massive soft tissue mass originating from the bone and extending posteriorly. It measures 12 x 5 x 5cm and 
it is abutting the femoral vascular bundle. It has heterogenous enhancement in post gadolinium images 
and there is no evidence of skip lesions. At this point, the lesion looks aggressive and sarcoma was in the 
differential diagnosis.
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Figure 1: MRI images. A. T1 images B. T2 images C. post-Gadolinium.
Heterogeneously enhancing soft tissue mass originating from the femoral cortex with a soft tissue component 

extending posteriorly and centrally into femoral canal.

On plain radiograph (Fig. 2), the lesion was more benign looking, diaphyseal, geographic and lytic with 
sclerotic rim. The intramedullary canal looks narrowed and no deformity of the bone is seen. There are no 
signs of periosteal reaction, however, there is a significant soft tissue component extending posteriorly.
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Figure 2: Radiological exam showed benign looking lesion on plain x-rays. There is a diaphyseal geographic 
lytic lesion with sclerotic rim. There are no signs of periosteal reaction, however, there is a significant soft tissue 

component extending posteriorly.

After the above information, differential diagnosis was non specific including chondromyxoid fibroma or 
more malignant surface osteosarcoma. Other pathologies could not be ruled out. CT chest showed small 
nodules that need a repeat follow up and could not confirm metastasis. Bone scan showed increased uptake 
in the bone and soft tissue lesion that could be malignant (Fig. 3).
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Figure 3: Technetium-99 bone scan showed increased uptake in the bone and as well as in the large soft issue 
lesion that suggested malignancy.
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Ultrasound guided biopsy revealed mildly hypercellular spindle cell lesion. There is prominent nuclear 
palisading (Verocay bodies-Antoni A) and less cellular Antoni B areas. No mitosis was identified. 
Immunohistochemistry studies were positive for S-100 protein and CD34. The pathology was typical for 
schwannoma (Fig. 4).

Patient had curettage and bone grafting through posterior approach. Extensive curettage was followed by 
high speed burr and irrigation.  The soft tissue component was resected en bloc whereas the bone component 
was curettaged. There was a big posterior defect, however, most of the anterior part of the anterior cortex was 
intact and did not require fixation. The pathology was confirmed after tumor resection and the soft tissue 
component measured 8.3 x 4.9 x 4.2cm and the remaining aggregate volume was 5.7 x 6.5 x 1.7cm (Fig. 5 
and 6).

Figure 4 (A and B): Histology showing mildly hypercellular spindle cell lesion. There is prominent 
nuclear palisading (Verocay bodies-Antoni A) and less cellular Antoni B areas. No mitosis are identified 

Immunohistochemistry studies were positive for S-100 protein and CD34.
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Figure 5 (A and B): Posterior midline approach with defect in posterior cortex. B. Gross specimen of soft tissue 
component
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We used PubMed search and google scholar electronic databases to identify all published intraosseous 
schwannoma involving the long bones including: Humerus, Ulna, Radius, Femur, Tibia and Fibula. The more 
common intraosseous schwannoma (IS) involving the mandible or other small and flat bones were excluded. 
Exclusion also included: all malignant peripheral nerve sheath tumor, benign pathology like neurofibroma 
or lesions that are parts of syndromes like Carney Complex or neurofibromatosis disease.

Figure 6: Radiological examination 6 months post curettage. The plain x-rays show the dense osseous filling of the 
lesion.

Literature Review

Methodology

Results

We could identify 39 cases published in the literature with confirmed intraosseous schwannoma involving 
long bones including our case (Table 1). The most commonly involved bone is tibia with 28.2% (11 cases). 
Other bones involved are (femur 9, ulna 7, humerus 5, fibula 5 and radius 2). Most of the cases involved 
the metaphyseal and diaphyseal part except one involved the tibial epiphysis. Four cases were intracortical 
lesions including our case. One of the tibial cases developed recurrence after curettage and bone graft.
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Author Year of publication # of 
cases Sites involved Treatment

Fawcett [3] 1967 1 Femur Curettage
Bağcı [4] 2010 1 Proximal radius
Gin [5] 2000 1 Distal Radius Curettage and bone graft

Aoki [6] 1997 1 Proximal diaphysis of fibula curretage

Sanado [7] 1991 1 Distal femur Curettage and bone graft

Gordon [8] 1976 1 Mid third tibia En block resection and 
allograft

Ackerman-AFIB 
Acc. [9] 1942 1 Proximal fibula curettage

Desanto [10] 1940 1 Midshaft Ulna Curettage and bone graft
Dickenman [11] 1970 1 ulna

Hart [12] 1958 1 Proximal femur Curettage bone graft and 
plate

Sharnova [13] 1967 1 Ulna
Kito [14] 2014 1 Proximal ulna Curettage and bone filler

Wirth [15] 1977 1 Distal Humerus Medial epicondyle oste-
otomy

Mutema [16] 2002 1 Distal Humerus Curettage and bone graft
Monte [17] 1984 1 Distal femur Curettage
Samter [18] 1960 1 Humeral diaphysis Crretage

Ang [19] 2008 1 Tibia Diaphysis Curettage and bone graft
Isaac [20] 2004 1 Proximal humerus En block resection

Ida [21] 2011 12

1 humerus
2 ulna

1 femur
6 tibia
2 fibula

Jacobs [22] 1972 1 Proximal tibia En block resection
Meyer [23] 2008 1 Tibial epiphysis Curettage and bone graft

Palocaren [24] 2008 1 Fibular diaphysis En block resection

Wang [25] 2014 1 Femoral diaphysis Curettage with cement 
and plate 

Hoshi [26] 2012 1 Proximal femur Curettage and bone graft 

Dalinka [27] 1976 1 Small Proximal intracorti-
cal tibia En block resection

Morrison [28] 1978 1 Distal femur with previous 
fracture 

Suzuki [29] 2016 1 Proximal ulna Curettage and bone graft 

Table 1: Case reports and series found in literature with their documented management.
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Intraosseous schwannoma is a rare entity. it should be included in the differential of geographic lytic bone 
lesions. It can involve any part of the long bone. Range of the size can differ according to the point of time it 
is found. It can be painful or cause pressure symptoms depending on the size of the lesion. It can start from 
the bone and extend outside as soft tissue component.

Intraosseous schwannoma is not common reason for lytic bone lesions but reported cases were identified 
and very rarely cause pathological fracture. malignant transformation in Schwannoma in general is very rare 
and only reported cases in literature were found. We could not identify any published case with malignant 
transformation of schwannoma from long bones [28]. One patient with cervical intraosseous schwannoma 
had malignant transformation to MPNST (malignant peripheral nerve sheath tumor) [30].

Intraosseous schwannoma should be included in the differential diagnosis of geographic bone lesions. 
They are mainly found incidentally and treatment should be guided by understanding patients’ expectation 
and needs. We recommend biopsy when the diagnosis is doubtful and possibility of malignancy is raised 
according to radiological finding.

Bibliography

1. Kurtkaya Yapicier, O., Scheithauer, B. & Woodruff, J. M. (2003). The pathobiologic spectrum of 
Schwannomas. Histology and Histopathology, 18(3), 925-934.

Our case is the largest intracortical schwannoma lesion identified in literature with huge soft tissue 
component.  A similar case was published in radiology literature with very similar features and finding, 
however, the lesion is smaller than our case. Schwannoma was not included in the differential diagnosis until 
the biopsy was done and showed the typical picture of Conventional Schwannoma [25]. In our case, the soft 
tissue component was way bigger than the intraosseous part and was confusing for malignancy especially 
after the MRI findings.

2. Rodriguez, F. J., Folpe, A. L., Giannini, C. & Perry, A. (2012). Pathology of Peripheral Nerve Sheath 
Tumors: Diagnostic Overview and Update on Selected Diagnostic Problems. Acta neuropathologica, 123(3), 
295-319.

3. Fawcett, K. J. & Dahlin, D. C. (1967). Neurilemmoma of Bone. American Journal of Clinical Pathology, 
47(6), 759-766.

4. Pelin Bağcı, S. D., Murat Hız & Kaya Kanberoğlu. (2010). Intraosseous Schwannoma of the Radius. 
Turkish Journal of Pathology, 26(2), 173-176.

Conclusion

Discussion

https://www.ncbi.nlm.nih.gov/pubmed/12792904
https://www.ncbi.nlm.nih.gov/pubmed/12792904
https://www.ncbi.nlm.nih.gov/pubmed/22327363
https://www.ncbi.nlm.nih.gov/pubmed/22327363
https://www.ncbi.nlm.nih.gov/pubmed/22327363
https://www.ncbi.nlm.nih.gov/pubmed/6025077
https://www.ncbi.nlm.nih.gov/pubmed/6025077
http://www.turkjpath.org/text.php3?id=1439
http://www.turkjpath.org/text.php3?id=1439


Mohammed Al Sobeai, et al. (2018). Femoral Intracortical Schwannoma Case Report with Review of Long 
Bones Intraosseous Schwannoma. CPQ Orthopaedics, 1(3), 01-12.

Mohammed Al Sobeai, et al., CPQ Orthopaedics (2018) 1:3 Page 11 of 12

5. Gin, J., Calmet, J., Sirvent, J. J. & Domènech, S. (2000). Intraosseous neurilemmoma of the radius: a case 
report. The Journal of Hand Surgery, 25(2), 365-369.

16. Mutema, G. K. & Sorger, J. (2002). Intraosseous schwannoma of the humerus. Skeletal Radiol., 31(7), 
419-421.

17. De la Monte, S. M., Dorfman, H. D., Chandra, R. & Malawer, M. (1984). Intraosseous schwannoma: 
Histologic features, ultrastructure, and review of the literature. Human Pathology, 15(6), 551-558.

18. Samter, T. G., Vellios, F. & Shafer, W. G. (1960). Neurilemmoma of Bone. Radiology, 75(2), 215-222.

19. Ang, W., Piers, Y., Robbins, Peter & Wood David. (2008). Recurrent Benign Solitary Intraosseous 
Schwannoma of the Tibia. Orthopedics, 31(2), 176.

20. Isaac, J., Shyamkumar, N. & Karnik, S. (2004). Intraosseus schwannoma. Journal of Postgraduate Medicine, 
50(2), 127-128.

6. Aoki, J., Tanikawa, H., Fujioka, F., Ishii, K., Seo, S.G., Karakida, O., et al. (1997). Intraosseous neurilemmoma 
of the fibula. Skeletal Radiol., 26(1), 60-63.

7. Sanado, L., Ruiz, J. L., Laidler, L. & Po1o, M. (1991). Femoral intraosseous neurilemoma. Arch Orthop 
Trauma Surg., 110(4), 212-213.

8. Gordon, E. J. (1976). Solitary Intraosseous Neurilemmoma of the Tibia: Review of Intraosseous 
Neurilemmoma and Neurofibroma. Clinical Orthopaedics and Related Research, (117), 271-282.

9. Ackerman L. V. SHS.(1962). Tumors of Bone and Cartilage. Atlas of Tumors Pathology, 247-249.

11. Dickenman RC CG. (1970). Neurilemoma of bone: a case report and review. Michigan Med., 69, 115.

12. Hart, M. S. & Basom, W. C. (1958). Neurilemoma Involving Bone. The Journal of Bone &amp; Joint 
Surgery, 40(2), 465-468.

13. Si, G. (1967). Neurilemmoma of Ulna Vesta Roentgen. Radiol., 12, 96.

14. Kito, M., Yoshimura, Y., Isobe, Ki, Aoki, K., Momose, T. & Kato, H. (2014). Intraosseous neurilemmoma 
of the proximal ulna. International Journal of Surgery Case Reports, 5(12), 914-918.

15. Wirth, W & Bray, C. (1977). Intra-osseous neurilemoma. Case report and review of thirty-one cases 
from the literature. The Journal of Bone &amp; Joint Surgery, 59(2), 252-255.

10. Desanto D. A. BE. (1940). Primary and Secondary Neurilemmoma of Bone Surg Gynecol Obestet., 71, 
454.

https://www.ncbi.nlm.nih.gov/pubmed/10722831
https://www.ncbi.nlm.nih.gov/pubmed/10722831
https://www.ncbi.nlm.nih.gov/pubmed/12107575
https://www.ncbi.nlm.nih.gov/pubmed/12107575
https://www.ncbi.nlm.nih.gov/pubmed/6724574
https://www.ncbi.nlm.nih.gov/pubmed/6724574
https://pubs.rsna.org/doi/10.1148/75.2.215
https://www.ncbi.nlm.nih.gov/pubmed/19292192
https://www.ncbi.nlm.nih.gov/pubmed/19292192
http://www.jpgmonline.com/article.asp?issn=0022-3859;year=2004;volume=50;issue=2;spage=127;epage=128;aulast=Isaac
http://www.jpgmonline.com/article.asp?issn=0022-3859;year=2004;volume=50;issue=2;spage=127;epage=128;aulast=Isaac
https://link.springer.com/article/10.1007/s002560050193
https://link.springer.com/article/10.1007/s002560050193
https://www.ncbi.nlm.nih.gov/pubmed/1892718
https://www.ncbi.nlm.nih.gov/pubmed/1892718
https://www.ncbi.nlm.nih.gov/pubmed/1277675
https://www.ncbi.nlm.nih.gov/pubmed/1277675
https://journals.lww.com/jbjsjournal/Citation/1958/40020/Neurilemoma_Involving_Bone_.20.aspx
https://journals.lww.com/jbjsjournal/Citation/1958/40020/Neurilemoma_Involving_Bone_.20.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4275780/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4275780/
https://www.ncbi.nlm.nih.gov/pubmed/845213
https://www.ncbi.nlm.nih.gov/pubmed/845213


Mohammed Al Sobeai, et al. (2018). Femoral Intracortical Schwannoma Case Report with Review of Long 
Bones Intraosseous Schwannoma. CPQ Orthopaedics, 1(3), 01-12.

Mohammed Al Sobeai, et al., CPQ Orthopaedics (2018) 1:3 Page 12 of 12

22. Jacobs, R. L., Fox, T. A. (1972). Neurilemoma of Bone A Case Report with a Review of the Literature. 
Clinical Orthopaedics and Related Research, 87, 248-253.

23. Meyer, A., Sailhan, F., Coulomb, A., Thevenin Lemoine, C., Mary, P., Ducou Lepointe, H., et al. (2008). 
Proximal Tibial Epiphyseal Intraosseous Schwannoma: A Rare Entity. Journal of Pediatric Orthopaedics, 
28(7), 786-790.

24. Palocaren, T., Walter, N. M., Madhuri, V. & Gibikote, S. (2008). Schwannoma of the fibula. Journal of 
Bone &amp; Joint Surgery, 90(6), 803-805.

25. Wang, X. J., Hartley, K., Holt, G. E., Fadare, O. & Cates, J. M. (2014). Intracortical schwannoma of the 
femur. Skeletal Radiol., 43(5), 687-691.

26. Hoshi, M., Takada, J., Oebisu, N. & Nakamura, H. (2012). Intraosseous schwannoma of the proximal 
femur. Asia-Pacific Journal of Clinical Oncology, 8(3), e29-e33.

27. Dalinka, M. K., Cannino, C., Patchefsky, A. S. & Romisher, G. P. (1976). Case report 12. Skeletal Radiol., 
1(2), 123-124.

28. Morrison, M. J. & Ivins, J. C. (1978). Case report 47. Skeletal Radiol., 2(3), 177-178.

29. Suzuki, K., Yasuda, T., Watanabe, K., Kanamori, M. & Kimura, T. (2016). Association between 
intraosseous schwannoma occurrence and the position of the intraosseous nutrient vessel: A case report. 
Oncology Letters, 11(5), 3185-3188.

30.Xinsheng Peng, Chen, L., Hong Du, Yingrong Lai, Fobao Li, and Xuenong Zou. (2011). Malignant 
Transformation of Benign Intraosseous Schwannoma in the Cervical Spine: A Case Report with an 
Immunohistochemical Study. International Surgery, 96(4), 337-344.

21. Ida, C. M., Scheithauer, B. W., Yapicier, Ö., Carney, J. A., Wenger, D. E., Inwards, C, Y., et al. (2011). 
Primary Schwannoma of the Bone: A Clinicopathologic and Radiologic Study of 17 Cases. The American 
Journal of Surgical Pathology, 35(7), 989-997.

https://www.ncbi.nlm.nih.gov/pubmed/5078037
https://www.ncbi.nlm.nih.gov/pubmed/5078037
https://www.ncbi.nlm.nih.gov/pubmed/18812908
https://www.ncbi.nlm.nih.gov/pubmed/18812908
https://www.ncbi.nlm.nih.gov/pubmed/18812908
https://www.ncbi.nlm.nih.gov/pubmed/18539676
https://www.ncbi.nlm.nih.gov/pubmed/18539676
https://www.ncbi.nlm.nih.gov/pubmed/24213555
https://www.ncbi.nlm.nih.gov/pubmed/24213555
https://www.ncbi.nlm.nih.gov/pubmed/22898093
https://www.ncbi.nlm.nih.gov/pubmed/22898093
https://link.springer.com/article/10.1007/BF00347421
https://link.springer.com/article/10.1007/BF00347421
https://link.springer.com/article/10.1007/BF00347319
https://www.ncbi.nlm.nih.gov/pubmed/27123086
https://www.ncbi.nlm.nih.gov/pubmed/27123086
https://www.ncbi.nlm.nih.gov/pubmed/27123086
https://www.ncbi.nlm.nih.gov/pubmed/22808617
https://www.ncbi.nlm.nih.gov/pubmed/22808617
https://www.ncbi.nlm.nih.gov/pubmed/22808617
https://www.ncbi.nlm.nih.gov/pubmed/21677538
https://www.ncbi.nlm.nih.gov/pubmed/21677538
https://www.ncbi.nlm.nih.gov/pubmed/21677538

	_GoBack

