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Abstract  

Codman’s triangle (CT) is defined as a triangular shaped area of new subperiosteal bone formed when a rapidly growing 

bone lesion either from tumour, infection or trauma lifts the periosteum away from the bone. Regarding formation of CT; 

the lesion grows too fast, the periosteum cannot form smooth new bone, instead, only the edges ossify and creating a 

triangular shadow. 

This is a 2-year-old child that had a fall on the right upper limb for more than 4-weeks, presented for plain radiograph of 

the arm on account of increasing pain, swelling, and persistent fever. He was referred from a peripheral health care centre 

for plain radiograph of the arm in anterior-posterior and lateral projections. 

The plain radiograph demonstrated minimally displaced and complete fracture of the distal metadiaphysis of the right 

humerus with associated mixed sclerotic and lytic foci, areas of medullary sclerosis and lucency, with extensive periosteal 

reactions having triangular appearance on both cortices; the characteristic Codman’s triangle were noted.  

We present a case of a 2-year-old male child with fractured right humerus and associated features of chronic osteomyelitis 

with typical radiographic appearance of Codman’s triangle. 
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Introduction 

Codman triangle is termed as a radiologic feature demonstrated on most 

musculoskeletal plain radiographs, it is a periosteal reaction and occurs 

when bone lesions grow aggressively and lift the periosteum from the 

bone and prevent the periosteum to lay down new bone[1,2]. 

The term CT was first described by a surgeon in an article in 1926; he is 

called Ernest Amory Codman, this reaction happens to be a classical 

radiologic sign associated with aggressive primary bone tumours like 

osteosarcoma, Ewing sarcoma, chondrosarcoma, metastasis, malignant 

giant cell tumour and non-malignant lesions like osteomyelitis, trauma 

and hematoma[1,3,4]. 

Periosteum is the external coating of the bone, and regarded as a fibrous 

sheath attached to all portions of the bone except in the articular surfaces, 

tendon insertions and sesamoid bone surface, the periosteum on the other 

hand is firmly connected to the cortex of the bone by Sharpey’s 

fibers[5,6,7]. 

Periosteal reaction means reaction of the periosteum of bone cortex to 

insults of all kind, the aggressiveness of which is often suggested by its 

radiological aspect and appearances, with the child’s periosteum 

appearing looser when compared to adults and responsible for earlier and 

exuberant reaction in this group of individuals[5,8]. 

Osteomyelitis is an infection of the bone, bone marrow and surrounding 

soft tissue; this can occasionally follow trauma in which hematoma from 

the metaphysis functions as a focus of infection[9-11]. 

Chronic osteomyelitis (CO) is defined as bone inflammation presenting 

six or more weeks after bone infection and often characterized by the 

presence of bone destruction and formation of sequestra[12-14]. The 

diagnosis of CO is often challenging, needs a combination of clinical 

symptoms, imaging and laboratory investigations to accomplish[12,13]. 

Case Report 

This is a 2-year-old child that had a fall on the right upper limb for more 

than 4-weeks, presented for plain radiograph of the arm on account of 

increasing pain, swelling, and persistent fever. He was referred from a 

peripheral health care centre for plain radiograph of the arm in anterior-

posterior and lateral projections. 
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The child is conscious and alert, highly irritable, in painful distress, mildly 

pale, febrile, mildly dehydrated, has a tender, swollen right upper arm 

with a discharging sinus. 

The plain radiograph demonstrated minimally displaced and complete 

fracture of the distal metadiaphysis of the right humerus with associated 

mixed sclerotic and lytic foci, areas of medullary sclerosis and lucency 

more on the fractured segment, with extensive periosteal reactions having 

triangular appearance on both cortices; the characteristic Codman’s 

triangle were noted. The presence of the periosteal reactions bilateral also 

presented the so-called bone-in-bone appearance of chronic 

osteomyelitis. The lucent foci in the medullary cavity of the humerus are 

the cloaca. There is associated marked soft tissue swelling more at the 

affected area with marginal irregularities especially postero-laterally; the 

discharging sinus. There is a suggestion of dislocation of the elbow joint 

but with preservation of the shoulder joint (figures 1&2). 

Microscopy and histopathologic assessment of the obtained specimen 

ruled out presence of malignant cells and presence of inflammatory cells.  

The parents were advised to consult a paediatric surgeon for expertise 

management to reduce associated morbidity and mortality. 

The combination of clinical symptoms, plain radiographic features with 

histipathologic findings prompted the diagnosis of chronic osteomyelitis 

in a 2-year-old male child. 

We present a case of a 2-year-old male child with fractured right humerus 

and associated features of chronic osteomyelitis with typical radiographic 

appearance of Codman’s triangle. 

 

Figure 1: Plain radiograph of the right humerus demonstrating complete and displaced fracture of the distal metadiaphysis, cortical thickening, and 

medullary sclerosis with lucent foci with triangular shaped periosteal reaction (Codman Triangle) attached to both cortices giving the so-called bone-

in-bone appearance of chronic osteomyelitis. 

 

Figure 2: Plain radiograph demonstrating the Codman Triangle periosteal reaction attached to the cortices, multiple cloacae, bone-in-bone 

appearance, dislocation of the right elbow joint, marked soft tissue swelling with marginal irregularities. 
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Discussion 

Codman triangle (CT) along with other aggressive periosteal reactions 

such as lamellated and sunburst patterns happens to clinically denote 

aggressive lesion within the bone sometimes may also denote aggressive 

non-malignant lesions like chronic osteomyelitis[1,15]. The case under 

review had CT on both cortices in a setting of chronic osteomyelitis 

thereby agreeing with these literatures. 

Codman triangle is termed as a radiologic feature demonstrated on most 

musculoskeletal plain radiographs, it is a periosteal reaction and occurs 

when bone lesions grow aggressively and lift the periosteum from the 

bone and prevent the periosteum to lay down new bone[1,2]. The case 

under review had the characteristic CT demonstrated on the cortices of 

the right humerus following plain musculoskeletal radiograph with above 

characteristics thereby agreeing with these literatures. 

Osteomyelitis is an infection of the bone, bone marrow and surrounding 

soft tissue; this can occasionally follow trauma in which hematoma from 

the metaphysis functions as a focus of infection[9-11]. The index case had 

features of osteomyelitis and had history of trauma weeks before onset of 

symptoms, thereby agreeing with these literatures. 

Chronic osteomyelitis (CO) is defined as bone inflammation presenting 

six or more weeks after bone infection and often characterized by the 

presence of bone destruction and formation of sequestra12-14. The case 

under review had onset of symptoms more than four weeks after the 

trauma, he also had features of sequestra on imaging; the bone-in-bone 

appearance, thereby agreeing with these literatures. 

The diagnosis of CO is often challenging, needs a combination of clinical 

symptoms, imaging and laboratory investigations to accomplish12,13. 

The case under review is not an exception; was diagnosed following 

clinical symptoms, imaging and histopathologic findings, thereby 

conforming to these literatures. 

Imaging plays a role in the diagnosis of CO; it demonstrates soft tissue 

swelling, periosteal reaction, loss of definition, loss of bone density and 

osteolysis as early as 10-21 days following bone infection, though may 

not be able to detect these features until there is loss of 30-50% of bone 

mineral content[12,16-18]. The case under review also had plain 

radiograph and also demonstrated periosteal reaction (Codman’s 

triangle), cloacae, cortical and medullary sclerosis with soft tissue 

swelling, thereby agreeing with these literatures. 

Conclusion 

Codman’s triangle clinically denotes an aggressive lesion within the bone 

and appears as a characteristic finding on plain radiograph; this periosteal 

reaction may also be demonstrated following non-malignant lesions like 

chronic osteomyelitis, therefore it is of note that its presence shouldn’t be 

ignored or missed by clinicians for further evaluation in effective 

institution of appropriate management. 

 

 

References 

1. McDonald J, DenOtter TD.( 2025.), Codman Triangle. 

StatPearls. 2023. Accessed on 26th November  

2. Gemescu IN, Thierfelder KM, Rehnitz C, Weber MA. 

(2019),Imaging features of bone Tumors: Conventional 

Radiographs and MR Imaging Correlation. Magn Reson 

Imaging Clin N Am.; 27:753-767. 

3. Wenaden AE, Szyszko TA, Saifuddin A. (2005),Imaging of 

periosteal reactions associated with focal lesions of bone. Clin 

Radiol.;60:439-456. 

4. Martinez Sebastian A.( 2021), Differential diagnosis of 

Codman’s triangle: about a malignant tumor. Rev Pediatr Aten 

Primaria.;23:413-416. 

5. Alencar Ferreira Maia CH, Silveira Sampaio CR, Cavalcante 

MM, Vieira Maia CG, (2020),Teixeira Diogenes MJ, Neto FA, 

et al. Periosteum: An imaging review. European Journal of 

Radiology Open.;7:100249. 

6. Jee WS. (2001),Integrated bone tissue physiology: anatomy and 

physiology In Cowin S. Bone Mechanics Handbook, CRC 

Press, Boca Raton 7,. 

7. Burstein FD, Canalis RF, Canalis EM. (1989),Scanning 

electron microscopy and gel electrophoresis of vascularized 

periosteal autografts. Plast Reconstr Surg.;83:500-510. 

8. Greenfield GB, Warren DI, Clark RA. (1991),MR imaging of 

periosteal and cortical changes of bone. RadioGraphics.  

9. van Schuppen J, van Doora martine MAC, van Rijn Rick R.( 

2012), Childhood osteomyelitis: imaging characteristics. 

Insights Imaging.;3:519-533. 

10. Kao HC, Huang YC, Chiu CH, Chang LY, Lee ZL, Chung PW, 

et al. (2003),Acute hematogenous osteomyelitis and septic 

arthritis in children. J Microbiol Immunol Infect.;36:260-265. 

11. Jaramillo D. (2011), Infection: musculoskeletal. Pediatr 

Radiol.; 41(Suppl 1): S127-S134. 

12. Panteli M, Giannoudis PV.( 2016), Chronic osteomyelitis; what 

the surgeon needs to know. Effort Open Review.;1:128-135. 

13. Hatzenbuehler J, Pulling TJ. (2011),Diagnosis and 

management of osteomyelitis. Am Fam Physician.;84;1027-

1033 

14. Sia IG, Berbari EF.( 2006), Infection and musculoskeletal 

conditions: osteomyelitis. Best Pract Res Clin 

Rheumatol.;20;1065-1081. 

15. Bisseret D, Kaci R, Lafage-proust MH, Allison m, Parlier-Cuau 

C,Laredo JD, et al. (2015),Periosteum: characteristic imaging 

findings with emphasis on radiologic –pathologic comparisons. 

Skeletal Radiol.; 44:321-338. 

16. Lew DP, Waldvogel FA. (2004),Osteomyelitis. Lancet.  

364:369-379. 

17. Brady RA, leid JG, Costerton JW, Shirtliff ME. 

(2006),Osteomyelitis: clinical overview and mechanisms of 

infection persistence. Clin Microbio/News.; 28:65-72.  

18. Mouzopoulos g, Kanakaris NK, Kontakis G.( 2011),  

Management of bone infections in adults: the surgeons and 

microbiologists perspectives. Injury.; 42: S18-S23. 

 

 

  

 

 

 

 

 

 

 

 

https://www.mdpi.com/2673-5261/4/2/11
https://www.mdpi.com/2673-5261/4/2/11
https://www.mri.theclinics.com/article/S1064-9689(19)30063-7/abstract
https://www.mri.theclinics.com/article/S1064-9689(19)30063-7/abstract
https://www.mri.theclinics.com/article/S1064-9689(19)30063-7/abstract
https://www.mri.theclinics.com/article/S1064-9689(19)30063-7/abstract
https://www.sciencedirect.com/science/article/pii/S000992600400337X
https://www.sciencedirect.com/science/article/pii/S000992600400337X
https://www.sciencedirect.com/science/article/pii/S000992600400337X
https://scielo.isciii.es/scielo.php?pid=S1139-76322021000400014&script=sci_arttext&tlng=pt
https://scielo.isciii.es/scielo.php?pid=S1139-76322021000400014&script=sci_arttext&tlng=pt
https://scielo.isciii.es/scielo.php?pid=S1139-76322021000400014&script=sci_arttext&tlng=pt
https://www.sciencedirect.com/science/article/pii/S2352047720300381
https://www.sciencedirect.com/science/article/pii/S2352047720300381
https://www.sciencedirect.com/science/article/pii/S2352047720300381
https://www.sciencedirect.com/science/article/pii/S2352047720300381
https://cir.nii.ac.jp/crid/1571417125211149184
https://cir.nii.ac.jp/crid/1571417125211149184
https://cir.nii.ac.jp/crid/1571417125211149184
https://journals.lww.com/plasreconsurg/abstract/1989/03000/Scanning_Electron_Microscopy_and_Gel.19.aspx
https://journals.lww.com/plasreconsurg/abstract/1989/03000/Scanning_Electron_Microscopy_and_Gel.19.aspx
https://journals.lww.com/plasreconsurg/abstract/1989/03000/Scanning_Electron_Microscopy_and_Gel.19.aspx
https://pubs.rsna.org/doi/abs/10.1148/radiographics.11.4.1887116
https://pubs.rsna.org/doi/abs/10.1148/radiographics.11.4.1887116
https://link.springer.com/article/10.1007/s13244-012-0186-8
https://link.springer.com/article/10.1007/s13244-012-0186-8
https://link.springer.com/article/10.1007/s13244-012-0186-8
https://europepmc.org/article/med/14723255
https://europepmc.org/article/med/14723255
https://europepmc.org/article/med/14723255
https://link.springer.com/article/10.1007/s00247-011-2001-y
https://link.springer.com/article/10.1007/s00247-011-2001-y
https://eor.bioscientifica.com/view/journals/eor/1/5/2058-5241.1.000017.xml
https://eor.bioscientifica.com/view/journals/eor/1/5/2058-5241.1.000017.xml
https://www.aafp.org/pubs/afp/issues/2011/1101/p1027.html
https://www.aafp.org/pubs/afp/issues/2011/1101/p1027.html
https://www.aafp.org/pubs/afp/issues/2011/1101/p1027.html
https://www.sciencedirect.com/science/article/pii/S1521694206001185
https://www.sciencedirect.com/science/article/pii/S1521694206001185
https://www.sciencedirect.com/science/article/pii/S1521694206001185
https://link.springer.com/article/10.1007/s00256-014-1976-5
https://link.springer.com/article/10.1007/s00256-014-1976-5
https://link.springer.com/article/10.1007/s00256-014-1976-5
https://link.springer.com/article/10.1007/s00256-014-1976-5
https://www.thelancet.com/article/S0140-6736(04)16727-5/abstract
https://www.thelancet.com/article/S0140-6736(04)16727-5/abstract
https://www.sciencedirect.com/science/article/pii/S0196439906000122
https://www.sciencedirect.com/science/article/pii/S0196439906000122
https://www.sciencedirect.com/science/article/pii/S0196439906000122
https://www.sciencedirect.com/science/article/pii/S0020138311701280
https://www.sciencedirect.com/science/article/pii/S0020138311701280
https://www.sciencedirect.com/science/article/pii/S0020138311701280


J. Clinical Research and Reports                                                                                                                                                                  Copy rights@ Sule Muhammad Baba, 

Auctores Publishing – Volume 23(4)-617 www.auctoresonline.org  
ISSN: 2690-1919              Page 4 of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2690-1919/617

 

    

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast; convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate; unrestricted online access 
 

At Auctores; research is always in progress. 
 
Learn more  https://www.auctoresonline.org/journals/journal-of-clinical-

research-and-reports  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=72
https://www.auctoresonline.org/journals/journal-of-clinical-research-and-reports
https://www.auctoresonline.org/journals/journal-of-clinical-research-and-reports

