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DİABETTES MELLİTUS 
VE KAS-İSKELET SİSTEMİ 

SORUNLARI

GIRIŞ

Diabettes mellitus (DM ) ile ilişkili kas-iskelet sorunları, eklem hareket kısıtlı-
lığı, fleksör tenosinovit, dupuytren kontraktürü, diyabetik sklerodaktili, adeziv 
kapsülit gibi eklem problemleri ve karpal tünel sendromu (KTS) ve nöropatik 
artropati gibi nörolojik tutulumla seyreden pek çok durumu içermektedir. Hayat 
kalitesini etkilemesi ve tedavi edilebilir olması nedeniyle bu kas iskelet sistemi 
sorunlarını tanımlamak önemlidir (1).

EPIDEMIYOLOJI

DM hastalarında kas iskelet sistemi rahatsızlıklarının prevelansı bu problemlerin 
tanı konulmasına ve DM ile ilgili klinik çalışma popülasyonlarına bağlı olarak 
değişmektedir. Buna örnek olarak Tayvan’da yapılan popülasyon temelli bir ça-
lışmada karpal tünel sendromu (KTS) sıklığı kadınlarda %1,05 bulunurken, DM 
olan hastalarda bu oran 3 katı daha fazla olarak tespit edilmiştir (2). Öte yandan 
96 DM hastasının katıldığı bir başka çalışmada KTS prevelansı %20 olarak rapor 
edilmiştir (3). 200 Tip 1 ve Tip 2 DM hastası ve 100 sağlıklı kontrolün katıldığı 
bir çalışmada el veya omuz sorunları DM olan hastalarda %36 olarak, kontrol 
grubunda ise %9 olarak tespit edilmiştir (4). Başka bir çalışmada ise ortalama 
49 yılık Tip 1 DM hastalık süresi olan hastalarda hayat boyu prevelansı KTS için 
%37 ve adeziv kapsülit için %76 olarak tespit edilmiştir (5).



Diabettes Mellitus ve Kas-İskelet Sistemi Sorunları

259

KAYNAKLAR
1. 	 Adriaanse MC, Drewes HW, van der Heide I, Struijs JN, Baan CA. The impact of comorbid 

chronic conditions on quality of life in type 2 diabetes patients. Qual Life Res. 2016;25(1):175-
182. doi:10.1007/s11136-015-1061-0

2. 	 Shen PC, Chang PC, Jou IM, Chen CH, Lee FH, Hsieh JL. Hand tendinopathy risk fac-
tors in Taiwan: A population-based cohort study. Medicine (Baltimore). 2019;98(1):e13795. 
doi:10.1097/MD.0000000000013795

3. 	 Ramchurn N, Mashamba C, Leitch E, et al. Upper limb musculoskeletal abnormalities and 
poor metabolic control in diabetes. Eur J Intern Med. 2009;20(7):718-721. doi:10.1016/j.
ejim.2009.08.001

4. 	 Cagliero E, Apruzzese W, Perlmutter GS, Nathan DM. Musculoskeletal disorders of the hand 
and shoulder in patients with diabetes mellitus. Am J Med. 2002;112(6):487-490. doi:10.1016/
S0002-9343(02)01045-8

5. 	 Holte KB, Juel NG, Brox JI, et al. Hand, shoulder and back stiffness in long-term type 1 diabetes; 
cross-sectional association with skin collagen advanced glycation end-products. The Dialong 
study. J Diabetes Complications. 2017;31(9):1408-1414. doi:10.1016/j.jdiacomp.2017.06.007

6. 	 Flier1988. Published online 2010.
7. 	 Huang SW, Wang W Te, Chou LC, Liou TH, Chen YW, Lin HW. Diabetes mellitus increases 

the risk of rotator cuff tear repair surgery: A population-based cohort study. J Diabetes Comp-
lications. 2016;30(8):1473-1477. doi:10.1016/j.jdiacomp.2016.07.015

8. 	 GAMSTEDT A, HOLM‐GLAD J, OHLSON C ‐G, SUNDSTRÖM M. Hand abnormalities are 
strongly associated with the duration of diabetes mellitus. J Intern Med. 1993;234(2):189-193. 
doi:10.1111/j.1365-2796.1993.tb00729.x

9. 	 Bland JDP. CLINICAL REVIEW Carpal tunnel syndrome. doi:10.1136/bmj.39282.623553.
AD

10. 	 Newington L, Harris C, Walker-Bone K. CARPAL TUNNEL SYNDROME AND WORK. do-
i:10.1016/j.berh.2015.04.026

11. 	 Hakim AJ, Cherkas L, Zayat EL, Macgregor AJ, Spector TD. The Genetic Contribution to Car-
pal Tunnel Syndrome in Women: A Twin Study. Published online 2002. doi:10.1002/art.10395

12. 	 Chaudhuri KR, Davidson AR, Morris IM. Limited joint mobility and carpal tunnel syndrome 
in insulin-dependent diabetes. Rheumatology. 1989;28(3):191-194. doi:10.1093/rheumato-
logy/28.3.191

13. 	 Pourmemari MH, Shiri R. Diabetes as a risk factor for carpal tunnel syndrome: A systematic 
review and meta-analysis. Diabet Med. 2016;33(1):10-16. doi:10.1111/dme.12855

14. 	 Gulliford MC, Latinovic R, Charlton J, Hughes RAC. Increased incidence of carpal tunnel 
syndrome up to 10 years before diagnosis of diabetes. Diabetes Care. 2006;29(8):1929-1930. 
doi:10.2337/dc06-0939

15. 	 Stamboulis E, Voumvourakis K, Andrikopoulou A, et al. Association between asymptomatic 
median mononeuropathy and diabetic polyneuropathy severity in patients with diabetes mel-
litus. J Neurol Sci. 2009;278(1-2):41-43. doi:10.1016/j.jns.2008.11.006

16. 	 Huisstede BM, Hoogvliet P, Franke TP, Randsdorp MS, Koes BW. Carpal Tunnel Syndrome: 
Effectiveness of Physical Therapy and Electrophysical Modalities. An Updated Systematic Re-
view of Randomized Controlled Trials. Arch Phys Med Rehabil. 2018;99(8):1623-1634.e23. 
doi:10.1016/j.apmr.2017.08.482

17. 	 Calandruccio JH, Thompson NB. Carpal Tunnel Syndrome: Making Evidence-Based Treat-
ment Decisions. Orthop Clin North Am. 2018;49(2):223-229. doi:10.1016/j.ocl.2017.11.009



Güncel Yaklaşımlarla Diyabet

260

18. 	 Thomsen NOB, Rosén I, Dahlin LB. Neurophysiologic recovery after carpal tunnel release in 
diabetic patients. Clin Neurophysiol. 2010;121(9):1569-1573. doi:10.1016/j.clinph.2010.03.014

19. 	 Thomsen NOB, Cederlund R, Rosén I, Björk J, Dahlin LB. Clinical Outcomes of Surgical Re-
lease Among Diabetic Patients With Carpal Tunnel Syndrome: Prospective Follow-Up With 
Matched Controls. J Hand Surg Am. 2009;34(7):1177-1187. doi:10.1016/j.jhsa.2009.04.006

20. 	 Zimmerman M, Dahlin E, Thomsen NOB, Andersson GS, Björkman A, Dahlin LB. Outcome 
after carpal tunnel release: impact of factors related to metabolic syndrome. J Plast Surg Hand 
Surg. 2017;51(3):165-171. doi:10.1080/2000656X.2016.1210521

21. 	 Kapoor A, Sibbitt WL. Contractures in diabetes mellitus: The syndrome of limited joint mo-
bility. Semin Arthritis Rheum. 1989;18(3):168-180. doi:10.1016/0049-0172(89)90059-0

22. 	 ARKKILA PET, MD IMK, VIIKARI JSA. Limited joint mobility in type 1 diabetic pa-
tients: correlation to other diabetic complications. J Intern Med. 1994;236(2):215-223. do-
i:10.1111/j.1365-2796.1994.tb01286.x

23. 	 Rosenbloom AL. Limited joint mobility in childhood diabetes: Discovery, description, and 
decline. J Clin Endocrinol Metab. 2013;98(2):466-473. doi:10.1210/jc.2012-3776

24. 	 Serban AL, Udrea GF. Rheumatic manifestations in diabetic patients. J Med Life. 2012;5(3):252-
257.

25. 	 Clarke CF, Piesowicz AT, Spathis GS. Limited joint mobility in children and adolescents 
with insulin dependent diabetes mellitus. Ann Rheum Dis. 1990;49(4):236-237. doi:10.1136/
ard.49.4.236

26. 	 Lyons TJ, Bailie KE, Dyer DG, Dunn JA, Baynes JW. Decrease in skin collagen glycation with 
improved glycemic control in patients with insulin-dependent diabetes mellitus. J Clin Invest. 
1991;87(6):1910-1915. doi:10.1172/JCI115216

27. 	 Childs SG. Dupuytren ’ s Disease. 2005;24(2):160-163.
28. 	 Salari N, Heydari M, Hassanabadi M, et al. The worldwide prevalence of the Dupuytren disea-

se: a comprehensive systematic review and meta-analysis. J Orthop Surg Res. 2020;15(1):1-13. 
doi:10.1186/s13018-020-01999-7

29. 	 Arkkila PET, Gautier JF. Musculoskeletal disorders in diabetes mellitus: An update. Best Pract 
Res Clin Rheumatol. 2003;17(6):945-970. doi:10.1016/j.berh.2003.11.001

30. 	 Dutta A, Jayasinghe G, Deore S, et al. Dupuytren’s Contracture – Current Concepts. J Clin 
Orthop Trauma. 2020;11(4):590-596. doi:10.1016/j.jcot.2020.03.026

31. 	 Katzman BM, Steinberg DR, Bozentka DJ, Cain E, Caligiuri DA GJ. Utility of obtaining radi-
ographs in patients with trigger finger. Am J Orthop. 1999;28(12):703-705.

32. 	 Vance MC, Tucker JJ, Harness NG. The association of hemoglobin A1c with the prevalen-
ce of stenosing flexor tenosynovitis. J Hand Surg Am. 2012;37(9):1765-1769. doi:10.1016/j.
jhsa.2012.06.007

33. 	 Kuczmarski AS, Harris AP, Gil JA, Weiss APC. Management of Diabetic Trigger Finger. J 
Hand Surg Am. 2019;44(2):150-153. doi:10.1016/j.jhsa.2018.03.045

34. 	 Kameyama M, Meguro S, Funae O, Atsumi Y, Ikegami H. The presence of limited joint mobi-
lity is significantly associated with multiple digit involvement by stenosing flexor tenosynovi-
tis in diabetics. J Rheumatol. 2009;36(8):1686-1690. doi:10.3899/jrheum.081024

35. 	 Brown E, Genoway KA. Impact of diabetes on outcomes in hand surgery. J Hand Surg Am. 
2011;36(12):2067-2072. doi:10.1016/j.jhsa.2011.10.002

36. 	 Brozovich N, Agrawal D, Reddy G. A Critical Appraisal of Adult Trigger Finger: Pathop-
hysiology, Treatment, and Future Outlook. Plast Reconstr Surg - Glob Open. 2019;7(8):1-6. 
doi:10.1097/GOX.0000000000002360

37. 	 Yosipovitch G, Yosipovitch Z, Karp M MM. Trigger finger in young patients with insulin 
dependent diabetes. J Rheumatol. 1990;(17):951-952.



Diabettes Mellitus ve Kas-İskelet Sistemi Sorunları

261

38. 	 Jelinek JE. The Skin in Diabetes. Diabet Med. 1993;10(3):201-213. doi:10.1111/j.1464-5491.1993.
tb00048.x

39. 	 Seibold JR. Digital sclerosis in children with insulin‐dependent diabetes mellitus. Arthritis 
Rheum. 1982;25(11):1357-1361. doi:10.1002/art.1780251112

40. 	 Abd El Dayem SM, El Bohy AEM, Battah AA. Sclerodactyly and diabetic complications among 
egyptian adolescent type 1 diabetic patient. Open Access Maced J Med Sci. 2019;7(23):4004-
4009. doi:10.3889/oamjms.2019.641

41. 	 D’Orsi GM, Giai Via A, Frizziero A, Oliva F. Treatment of adhesive capsulitis: A review. Musc-
les Ligaments Tendons J. 2012;2(2):70-78.

42. 	 Zreik NH, Malik RA, Charalambous CP. Adhesive capsulitis of the shoulder and diabetes: 
A meta-analysis of prevalence. Muscles Ligaments Tendons J. 2016;6(1):26-34. doi:10.11138/
mltj/2016.6.1.026

43. 	 Leong HT, Fu SC, He X, Oh JH, Yamamoto N, Yung SHP. Risk factors for rotator cuff ten-
dinopathy: A systematic review and meta-analysis. J Rehabil Med. 2019;51(9):627-637. 
doi:10.2340/16501977-2598

44. 	 Teunis T, Lubberts B, Reilly BT, Ring D. A systematic review and pooled analysis of the preva-
lence of rotator cuff disease with increasing age. J Shoulder Elb Surg. 2014;23(12):1913-1921. 
doi:10.1016/j.jse.2014.08.001

45. 	 Mavrikakis ME, Sfikakis PP, Kontoyannis SA, Antoniades LG, Kontoyannis DA, Moulopou-
lou DS. Clinical and laboratory parameters in adult diabetics with and without calcific shoul-
der periarthritis. Calcif Tissue Int. 1991;49(4):288-291. doi:10.1007/BF02556220

46. 	 Soslowsky LJ, Thomopoulos S, Esmail A, et al. Rotator cuff tendinosis in an animal mo-
del: Role of extrinsic and overuse factors. Ann Biomed Eng. 2002;30(8):1057-1063. 
doi:10.1114/1.1509765

47. 	 Hsu CL, Sheu WHH. Diabetes and shoulder disorders. J Diabetes Investig. 2016;7(5):649-651. 
doi:10.1111/jdi.12491

48. 	 Dardari D. An overview of Charcot’s neuroarthropathy. J Clin Transl Endocrinol. 2020;22(Oc-
tober). doi:10.1016/j.jcte.2020.100239

49. 	 Frykberg RG, Belczyk R. Epidemiology of the Charcot Foot. Clin Podiatr Med Surg. 
2008;25(1):17-28. doi:10.1016/j.cpm.2007.10.001

50. 	 Shapiro SA, Stansberry KB, Hill MA, et al. Normal blood flow response and vasomotion in 
the diabetic Charcot foot. J Diabetes Complications. 1998;12(3):147-153. doi:10.1016/S1056-
8727(97)00080-9

51. 	 Wukich DK, Sung W, Wipf SAM, Armstrong DG. The consequences of complacency: Mana-
ging the effects of unrecognized Charcot feet. Diabet Med. 2011;28(2):195-198. doi:10.1111/
j.1464-5491.2010.03141.x

52. 	 Sinha S, Munichoodappa CS, Kozak GP. Neuro-arthropathy (Charcot joints) in diabetes mel-
litus (clinical study of 101 cases). Medicine (Baltimore). 1972;51(3):191-210. http://www.ncbi.
nlm.nih.gov/pubmed/5021769

53. 	 Valerie S. Marmolejo, DPM, University Place, Washington Jonathan F. Arnold, MD, Great Ri-
ver Wound and Hyperbaric Medicine Clinic, West Burlington, Iowa Mario Ponticello, DPM, 
and Charles A. Anderson, Valerie S. Marmolejo D. Charcot Foot: Clinical Clues, Diagnostic 
Strategies, and Treatment Principles Valerie S. Marmolejo, DPM, University Place, Washin-
gton Jonathan F. Arnold, MD, Great River Wound and Hyperbaric Medicine Clinic, West 
Burlington, Iowa Mario Ponticello, DP. Am Fam Physician. 2018;97(9).

54. 	 Giurini JM, Chrzan JS, Gibbons GW, Habershaw GM. Charcot’s disease in diabetic patients: 
Correct diagnosis can prevent progressive deformity. Postgrad Med. 1991;89(4):163-169. doi:
10.1080/00325481.1991.11700869



Güncel Yaklaşımlarla Diyabet

262

55. 	 Slowman‐Kovacs SD, Braunstein EM, Brandt KD. Rapidly progressive charcot arthropat-
hy following minor joint trauma in patients with diabetic neuropathy. Arthritis Rheum. 
1990;33(3):412-417. doi:10.1002/art.1780330316

56. 	 Gnanasegaran G, Vijayanathan S, Fogelman I. Diagnosis of infection in the diabetic foot using 
18F-FDG PET/CT: A sweet alternative? Eur J Nucl Med Mol Imaging. 2012;39(10):1525-1527. 
doi:10.1007/s00259-012-2234-5

57. 	 Chantelau EA, Grützner G. Is the Eichenholtz classification still valid for the diabetic Charcot 
foot? Swiss Med Wkly. 2014;144(April):1-6. doi:10.4414/smw.2014.13948

58. 	 Rogers LC, Frykberg RG, Armstrong DG, et al. The Charcot foot in diabetes. Diabetes Care. 
2011;34(9):2123-2129. doi:10.2337/dc11-0844

59. 	 McCloskey E V., Odén A, Harvey NC, et al. A Meta-Analysis of Trabecular Bone Score in 
Fracture Risk Prediction and Its Relationship to FRAX. J Bone Miner Res. 2016;31(5):940-948. 
doi:10.1002/jbmr.2734

60. 	 Ho-Pham LT, Chau PMN, Do AT, Nguyen HC, Nguyen T V. Type 2 diabetes is associated with 
higher trabecular bone density but lower cortical bone density: the Vietnam Osteoporosis 
Study. Osteoporos Int. 2018;29(9):2059-2067. doi:10.1007/s00198-018-4579-5

61. 	 Shah VN, Shah CS S-BJ. Type 1 Diabetes and Risk for Fracture: Meta-analysis and Review of 
the Literature. diabet med. 2015;32(9):1134-1142.

62. 	 Thong EP, Herath M, Weber DR, et al. Fracture risk in young and middle-aged adults with 
type 1 diabetes mellitus: A systematic review and meta-analysis. doi:10.1111/cen.13761

63. 	 Napoli N, Schwartz A V., Schafer AL, et al. Vertebral Fracture Risk in Diabetic Elderly Men: 
The MrOS Study. J Bone Miner Res. 2018;33(1):63-69. doi:10.1002/jbmr.3287

64. 	 Hygum K, Starup-Linde J, Harsløf T, Vestergaard P, Langdahl BL. Diabetes mellitus, 
a state of low bone turnover-a systematic review and meta-analysis. Eur J Endocrinol. 
2017;176(3):R137-R157. doi:10.1530/EJE-16-0652

65. 	 Shafer D, Gooing J, Lee V, Seffinger MA. Musculoskeletal conditions in patients with diabetes: 
A narrative review. J Am Osteopath Assoc. 2020;120(10):660-664. doi:10.7556/jaoa.2020.123

66. 	 Manavalan JS, Cremers S, Dempster DW, et al. Circulating osteogenic precursor cells in type 
2 diabetes mellitus. J Clin Endocrinol Metab. 2012;97(9):3240-3250. doi:10.1210/jc.2012-1546

67. 	 Picke AK, Campbell G, Napoli N, Hofbauer LC, Rauner M. Update on the impact of 
type 2 diabetes mellitus on bone metabolism and material properties. Endocr Connect. 
2019;8(3):R55-R70. doi:10.1530/EC-18-0456

68. 	 Gallacher SJ, Fenner JAK, Fisher BM, et al. An Evaluation of Bone Density and Turnover 
in Premenopausal Women with Type 1 Diabetes Mellitus. Diabet Med. 1993;10(2):129-133. 
doi:10.1111/j.1464-5491.1993.tb00029.x

69. 	 Napoli N, Chandran M, Pierroz DD, Abrahamsen B, Schwartz A V., Ferrari SL. Mechanis-
ms of diabetes mellitus-induced bone fragility. Nat Rev Endocrinol. 2017;13(4):208-219. 
doi:10.1038/nrendo.2016.153

70. 	 Rosen CJ, Ackert-Bicknell C, Rodriguez JP, Pino AM. Marrow fat and the bone microenvi-
ronment: Developmental, functional, and pathological implications. Crit Rev Eukaryot Gene 
Expr. 2009;19(2):109-124. doi:10.1615/CritRevEukarGeneExpr.v19.i2.20

71. 	 Thong EP, Milat F, Enticott JC, et al. The diabetes-fracture association in women with type 1 
and type 2 diabetes is partially mediated by falls: a 15-year longitudinal study. Osteoporos Int. 
2021;32(6):1175-1184. doi:10.1007/s00198-020-05771-9

72. 	 Napoli N, Strotmeyer ES, Ensrud KE, et al. Fracture risk in diabetic elderly men: The MrOS 
study. Diabetologia. 2014;57(10):2057-2065. doi:10.1007/s00125-014-3289-6

73. 	 Kawai M, Rosen CJ. PPARγ: A circadian transcription factor in adipogenesis and osteogene-
sis. Nat Rev Endocrinol. 2010;6(11):629-636. doi:10.1038/nrendo.2010.155



Diabettes Mellitus ve Kas-İskelet Sistemi Sorunları

263

74. 	 Schwartz A V. Diabetes, bone and glucose-lowering agents: clinical outcomes. Diabetologia. 
2017;60(7):1170-1179. doi:10.1007/s00125-017-4283-6

75. 	 Kalaitzoglou E, Fowlkes JL, Popescu I, Thrailkill KM. Diabetes pharmacotherapy and effe-
cts on the musculoskeletal system. Diabetes Metab Res Rev. 2019;35(2):1-71. doi:10.1002/
dmrr.3100

76. 	 Ljunggren Ö, Bolinder J, Johansson L, et al. Dapagliflozin has no effect on markers of bone 
formation and resorption or bone mineral density in patients with inadequately controlled 
type 2 diabetes mellitus on metformin. Diabetes, Obes Metab. 2012;14(11):990-999. do-
i:10.1111/j.1463-1326.2012.01630.x

77. 	 Watts NB, Bilezikian JP, Usiskin K, et al. Effects of Canagliflozin on Fracture Risk in Patients 
With Type 2 Diabetes Mellitus. Published online 2016. doi:10.1210/jc.2015-3167

78. 	 Monami M, Cresci B, Colombini A, et al. Bone fractures and hypoglycemic treatment in type 
2 diabetic patients: A case-control study. Diabetes Care. 2008;31(2):199-203. doi:10.2337/
dc07-1736

79. 	 Poiana C, Capatina C. Fracture Risk Assessment in Patients With Diabetes Mellitus. J Clin 
Densitom. 2017;20(3):432-443. doi:10.1016/j.jocd.2017.06.011

80. 	 Kanis JA, Frederik AE, Ae B, et al. Assessment of fracture risk. doi:10.1007/s00198-004-1780-
5

81. 	 Anagnostis P, Paschou SA, Gkekas NN, et al. Efficacy of anti-osteoporotic medications in pa-
tients with type 1 and 2 diabetes mellitus: a systematic review. Endocrine. 2018;60(3):373-383. 
doi:10.1007/s12020-018-1548-x

82. 	 Glenn MD, Jabari D. Diabetic Lumbosacral Radiculoplexus Neuropathy (Diabetic Amyot-
rophy). Neurol Clin. 2020;38(3):553-564. doi:10.1016/j.ncl.2020.03.010

83. 	 Llewelyn D, Llewelyn JG. Diabetic amyotrophy: A painful radiculoplexus neuropathy. Pract 
Neurol. 2019;19(2):164-167. doi:10.1136/practneurol-2018-002105

84. 	 James B Dyck P, Windebank AJ. Diabetic and nondiabetic lumbosacral radiculoplexus neuro-
pathies: New insights into pathophysiology and treatment. Muscle and Nerve. 2002;25(4):477-
491. doi:10.1002/mus.10080

85. 	 Taylor SS, Noor N, Urits I, et al. Complex Regional Pain Syndrome: A Comprehensive Review. 
Pain Ther. 2021;10(2):875-892. doi:10.1007/s40122-021-00279-4

86. 	 Misidou C, Papagoras C. Complex Regional Pain Syndrome: An update. Mediterr J Rheuma-
tol. 2019;30(1):16-25. doi:10.31138/mjr.30.1.16

87. 	 Kessler A, Yoo M, Calisoff R. Complex regional pain syndrome: An updated comprehensive 
review. NeuroRehabilitation. 2020;47(3):253-264. doi:10.3233/NRE-208001

88. 	 Chowdhury T, Bellamkonda A, Gousy N, Deb Roy P. The Association Between Diabetes Mel-
litus and Osteoarthritis: Does Diabetes Mellitus Play a Role in the Severity of Pain in Osteo-
arthritis? Cureus. 2022;14(1):1-6. doi:10.7759/cureus.21449

89. 	 Zaharia OP, Pesta DH, Bobrov P, et al. Reduced Muscle Strength Is Associated with Insu-
lin Resistance in Type 2 Diabetes Patients with Osteoarthritis. J Clin Endocrinol Metab. 
2021;106(4):1062-1073. doi:10.1210/clinem/dgaa912

90. 	 Khor A, Ma CA, Hong C, Hui LLY, Leung YY. Diabetes mellitus is not a risk factor for osteo-
arthritis. RMD Open. 2020;6(1). doi:10.1136/rmdopen-2019-001030

91. 	 Jang S, Lee K, Ju JH. Recent Updates of Diagnosis, Pathophysiology, and Treatment on Oste-
oarthritis of the Knee. Int J Mol Sci. 2021;22(5): 2619

92. 	 Kuperus JS, Mohamed Hoesein FAA, de Jong PA, Verlaan JJ. Diffuse idiopathic skeletal hy-
perostosis: Etiology and clinical relevance. Best Pract Res Clin Rheumatol. 2020;34(3):101527. 
doi:10.1016/j.berh.2020.101527


